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Preface

Target reader

This book is suitable for the automation personnel who need to master the PLC programming, system design and
commissioning. This book can also serve as a reference for anyone who are interested in futhering their PLC programming
knowledge.

Content of this book

This book details the principles, hardware resources, programming languages and instructions of IVC series small PLC. A
variety of application illustrations are used to help you understand the rich functions of PLC.

Features of this book

The chapters in this book develop from general to details, each having its independent topic. You can either read thoroughly to
gain overall knowledge of IVC series small PLC or consult in some of the chapters for technical reference.

Reading instructions

1. For readers unfamiliar with PLC

It is recommended to start with chapters 1~4 to learn the basic PLC knowledge, including PLC function description,
programming languages, elements & data, addressing modes, program annotating function, main program and subprograms.
Afterwards, you can read other chapters to cater for your needs.

2. For readers familiar with PLC

You can jump directly to #5372 ! KX2EFY5//HIR. #iR! RECE5/ HI. and #iR | K#E 25/ FHIR. Application Instructions, which
provide complete and detailed explanation for the instructions of INVT IVC series PLC. For sequential function chart (SFC),
high-speed /O, interrupts and communication function, please refer to chapters 7~10. For positioning control, please refer to
Appendix 10 Positioning Function Guideline. In addition, Appendix 9instruction index and Appendix 10Classified instruction
index provide tools for locating the instructions in the orders of alphabet and classification respectively.

Related documents and references

You can refer to the following manuals while reading this manual:

® |VC1 Series PLC User Manual

® |VC2 Series PLC User Manual

®  Auto Station Programming Software User Manual
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Chapter 1

1.1 Product introduction

Product overview

The IVC series small PLC, comprising the IVC1, IVC1S, IVC1L mini-scale series and IVC2L, IVC2H small series, is a high
performance product suitable for modern industrial control.

The IVC series PLC products have integrated structure, built-in high performance microprocessor, operation control system,
integrated 1/0 and extension bus. The series also include 1/O extension modules and special modules. The main module has
2~3 communication ports, and the sytem can connect to the profibus network through a profibus extension module. The main
module /O also has high-speed counting and high-speed output that can be used for exact positioning. The powerful Auto
Station programming software provides 3 standard programming languages and commissioning & monitoring functions, and
boasts complete user program protection mechanism.

1.1.1 Product specification
Table 1-1  Specification of PLC main module
Name IVC2H IVC2L IVC1L IVCA1 IVC1S
10 inputs/6
outputs
14 inputs/10
tlnptu S 10 inputs/6 outputs
outputs .
. 14 inputs/10
20 inputs/12 16 inputs/14 P
. outputs
outputs 8 inputs/6 outputs outputs 16 inputs/14
Digital /0 16 inputs/16 32 inputs/32 10 inputs/6 outputs 24 inputs/16 t'”ptu S
outputs outputs, 40 12 inputs/8 outputs | outputs ‘2’: pu st o
inputs/40 14 inputs/10 outputs | 36 inputs/24 nputs
outputs Ut outputs
ou _pu S 36 inputs/24
16 inputs/14
outputs
outputs/2 analog
inputs/1 analog
output
Max. I/0 512 512 128 128 60
Max. special .
. 8 8 7 7 Without
function modules
2x200kHz, 2x100kHz (only | 2x100kHz
2x100kH | 2x50kH |
/O High-speed pulse 4x100kHz (6-axis) | apply to 2x10kHz (only apply z (or? y z (on y
: . apply to transistor | apply to transistor
output or 2x200kHz, transistor to transistor output) output) output)
2x100kHz (4-axis) | output) P P
ingle-ph
Smgé phase 8x100kHz 6: 2 50kHz/4 10kHz
counting channel
Dual-ph
uarphase 4x50kHz 2: 1 30kHz/1 5kHz
counting channel
Max. frequency
sum of high-speed 800kHz 80kHz 60kHz 60kHz 60kHz
counter
X0~X7 adopt X0~X7 adopt
X0~X7 adopt X0~X17 adopt X0~X7 adopt digital digital filtering, digital filtering,

Digital filtering

digital filtering,
input filtering
constant range:
0~60ms

digital filtering,
input filtering
constant range:
0~60ms

filtering, input filtering
constant is selectable
among 0, 2, 4, 8, 16,
32 and 64ms, 7 in
total

input filtering
constant is
selectable among
0,2, 4,8, 16, 32
and 64ms, 7 in
total

input filtering
constant is
selectable among
0,2, 4,8, 16, 32
and 64ms, 7 in
total

Resistive
load

Max.
relay

2A/1 point; 8A/4 points group common terminal; 8A/8 points group common terminal
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Name IVC2H IVC2L IVC1L IVCA1 IVC1S
output  |Inductive 220Vac, 80VA
current  [load
Light
220Vac, 100W
load
Resistive Output point: 0.3A/1 point; other: 0.3A/1 point; 0.8A/4 points; 1.6A/8 points
load If above 8 points, allow the total current to increase 0.1A for every additional 1 point
YO~Y7:
MaX- nductive | 7.2wi24vac;
transistor : ' Y0, Y1: 7.2W/24Vdc; other: 12W/24Vdc
butout load other:
P 12W/24Vdc
current
Liaht YO~Y7:
| gd 0.9W/24Vdc; Y0, Y1: 0.9W/24Vdc; other: 1.5W/24Vdc
o8 other: 1.5W/24Vdc
32k steps 12k steps 16k steps
u 16k st 32kB 6k steps (12kByte
Ser program (64kByte) (24kByte) steps (32kBYt®) | 5 1Byte) ps (12kByte)
Proi -off
gram power-o Yes
permanent storage
u tti R f bit 320 bit elements, )
Memory | Max. hold elements | All elements ser seting ange or bl e 320 bit elements,
at power off except R elements (Max. C elements, 180 word 180 word elements
P P elements: 200) 1700 word elements elements
Standb EEPROM,
Hardware support Standby batteries, . y EEPROM, permanent EEPROM,
. ) batteries, 1-year permanent
and hold time 3-year hold time . storage permanent storage
hold time storage
100ms accuracy:
TO~T209
10 100ms accuracy: TO~T209
) m racy:
Timer S acoulracy 10ms accuracy: T210~T251
T210~T479 1ms accuracy: T252~T255
1ms accuracy:
T480~T511
16bit up counter:
C0~C199
32bit up/down
counter: 16bit up counter: CO~C199
Counter C200~C235 32bit up/down counter: C200~C235
32bit high-speed 32bit high-speed counter: C236~C255
counter:
Element C236~C255,
resource C301~C306
D0~D7999
D i i D0~D7999 D0~D7999 D0~D3999
ata register RO~R32767
Local data register VO~V63
|
ndexed. . 20~715
addressing register
ial
rsezei:'::r data SDO~SD511 SDO~SD511 SDO~SD511 SD0O~SD255 SD0O~SD255
Auxiliary relay M0~M10239 M0~M1999 MO0~M2047 M0~M1023
L —
ocal auxiliary LMO~LM63
relay
ol T
rserl)ae;/;la andiay | smo~sms11 SMO~SM511 | SMO~SM511 SMO~SM255 | SMO~SM255
State relay S0~ S4095 S0~ S991 S0~ S1023 S0~ S511
| | ti
.nterna timer 3 3 3 3
interrupt
E -
: xternal timer 16 16 16 16
Int i interrupt
nterrup -
High- d
resource 9 spge 8 6 6 6
counter interrupt
Serial port interrupt | 12 12 12 8 4
PT
O output 6 9 4 9

interrupt
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Name IVC2H IVC2L IVC1L IVCA1 IVC1S
I -
.nterpolatlon 3 / / / /
interrupt
= —
; assed position 6 / / / |
interrupt
P
: ower loss 1 1 1 1
interrupt
Running ti f
unning ime o 0.065uS 0.09uS 0.2uS 0.3uS 0.3uS
basic instruction
Support (at least Support (at least | Support (at least Support Support (100-hour

General | Realtime clock 3-year hold time at | 3-year hold time | 3-year hold time at (100-hour hold hold time at power
power off) at power off) power off) time at power off) | off)
Analo
9 Without 2/8-bit accuracy | Without 2/8-bit accuracy Without
potentiometer
PORTO0: RS232 . PORTO0: RS232 PORTO0: RS232
Communication PORTO: RS232
c ) ort PORT1: RS485 PORT1: PORT1: RS485 PORT1: PORTO0: RS232
°mt_m“”'° P PORT2: RS485 RS232/RS485 | PORT2: RS485 RS232/RS485
ation
Communication
Modbus/free port/N:N/programming port protocol
protocol
Access Uploading password, downloading password, monitoring password, subprogram password, prohibit
Set password type .
control formatting
and user
program | Prohibit uploading Support
protection
Reali
ealtime clock, With With With With Without
clock instruction
Date and clock
compare With With With With Without
instruction
Floati i
Floating point With With With With Without
instruction
Locating instruction | With With With With Only support DRVI
High- d 10
rign-spee With With With With Not support PLS
instruction
MODB
s ° U.S and . With With With With Without
Applicatio |inverter instruction
n Read and write
instruction| EEPROM Without With With With Without
instruction
C tati
ompuration With With With With Only support PID
control instruction
String instruction With Without Without Without Without
Batch data
processing With Without Without Without Without
instruction
Data sheet
ata shee With Without Without Without Without
instruction
M d
viemory car With Without Without Without Without
instruction
Rel tout 200,000 hours (for ground fixation, mechanical stress close to zero, with temperature and humidity control)
elay outpu
MTBE v oulp 100,000 hours (for ground fixation, mechanical stress close to zero, no temperature and humidity control)
T ist tout 300,000 hours (for ground fixation, mechanical stress close to zero, with temperature and humidity control)
ransistor outpu
P 150,000 hours (mechanical stress close to zero, no temperature and humidity control)
220Vac/15VA/
) 1s ON/1s OFF, 3,200,000 times
Contact | inductance
life of 220Vac/30VA/
) 1s ON/1s OFF, 1,200,000 times
output inductance
rela 220Vac/72VA/
ol 1s ON/1s OFF, 300,000 times
inductance
Power

feature

Input voltage range

85Vac~264Vac (normal)
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Name | IVC2H | IVC2L IVC1L | IVC1 | IVC1S

Note:
1. For detailed product specifications, installation instructions, operation and maintenance guidelines of IVC1 series PLC, please refer to IVC1

Series PLC User Manual

2. For detailed product specifications, installation instructions, operation and maintenance guidelines of IVC2L series PLC, please refer to
IVC2L Series PLC User Manual

3. For detailed product specifications, installation instructions, operation and maintenance guidelines of IVC2H series PLC, please refer to
IVC2H Series PLC User Manual

4. Under 25°C running environment temperature, the hold time of standby batteries is 3 years

1.1.2 Outline of IVC1/1L series main module

The outline and structure of IVC1/1Lseries main module are shown in the following figure (take IVC1-1614MAR for example):

Power supply terminals

Mode selection —
switch

_~Input terminals
/

/Flnput status indicators

=\

o)

, —— Extension port

System status

indicators Output status

indicators
{@ @@] | i
- ~ AN ~
\\J GO OQ| L\ 4@;/
L =R
AN
\\
PORT 1 "~ Variable analeg Output terminals

potentiometer

Figure 1-1 Outline and structure of IVC1/1L series main module

PORTO and PORT1 are for communication. PORTO0 is RS232, and use socket Mini DIN8, while IVC1 series PORT1 is RS485
or RS232, IVC1L series PORT1 and PORT2 is RS485. The bus socket is for connecting extension modules. The mode
selector switch can be set to ON, TM or OFF.

1.1.3 Outline of IVC2L series main module

The outline and structure of IVC2L series main module are shown in the following figure (take 64-point main module for
example):

Power supply Input terminals Input status LEDs

(terminals (
&

lelslelelelelelelelslelelel |lelelelelele]]
&)

olefellefleltle
w B Bus socket

Analog potentiometer [l

Mode selector switch ——

O oo

©000000000000000 Outputstatus LEDs

00000000000000

porTo /512220 | Tl @u elelelelelelele]]| [eleleleleleE]

PORT1 System status Output terminals

LEDs

Figure 1-2 Outline and structure of IVC2L series main module
The battery socket is designed for CR2354 lithium battery. The bus socket is for connecting extension modules. PORTO is
RS232 and uses socket Mini DIN8, while the communication port PORT1 is RS485 or RS232. The mode selector switch can
be set to ON, TM or OFF.
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1.1.4 Outline of IVC2H series main module

The outline and structure of IVC2H series main module are shown in the following figure (take 32-point main module for
example):

| |
nput termma S Input status LEDs

eelalelelslelolelslolole! D
\JML@@@@@@@H vd

]ﬂu@@@@@@@@uu
[elle [elele

i@ [ellele]e

PORT1 PORT2 Output termmals

L| Bus socket

System status

LEDs
1 Output status LEDs

Mode selector switch

ilmnf:ﬁi

PORTO

Figure 1-3 Outline and structure of IVC2H series main module
The battery socket is designed for CR2354 lithium battery. The bus socket is for connecting extension modules. PORTO is
RS232 and uses socket Mini DIN8, while the communication port PORT1 and PORT2 are RS485. The mode selector switch
can be set to ON, TM or OFF.

1.2 Auto Station programming software

Auto Station is a programming software specialized for IVC1, IVC1S, IVC1L, IVC2L and IVC2H series PLC. You can download
it at www.invt.com.

Auto Station programming software is a standard Windows-based diagram programming-tool, operated through the mouse and
keyboard. Three programming languages are available: ladder diagram (LAD), instruction list (IL) and Sequential Function
Chart (SFC).

The serial port programming cable is used to connect Auto Station programming platform with PLC. You can realize Modbus
network programming through serial port conversion and remote programming through a modem. Refer to Auto Station
Programming Software User Manual for Modbus programming and remote monitoring.

1.21 Basic configuration

Auto Station programming software requires an IBM PC and Microsoft Windows series OS. The compatible OSs include
Windows 98, Windows Me, NT 4.0, Windows 2000 and Windows XP.
The minimum and recommended configuration is listed below:

Table 1-1 Basic configuration of Auto Station programming environment

ltem Minimum Recommended
CPU Equivalent to Intel Pentium 233 or above Equivalent to Intel Pentium 1G or above
Memory 64M 128M
Display card Support 640x480 resolution and 256 colors Support 800x600 resolution and 65535 colors
r():;rtnmumcatlon A RS232 serial port with DB9 socket (or a USB port and a USB-RS232 converter)
Others Programming cable special for INVT PLC

1.2.2 Auto Station installation

The Auto Station installation package issued by INVT Auto-Control Technology Co., Ltd. (INVT for short) is an executable
program. Double click it to start the installation, and follow the prompts step by step. You can select an installation path
according to your actual need.

Atfter the installation, INVT program group will be added to the start menu. An Auto Station shortcut icon will also be added to
the desktop. Double click the shortcut icon to run the program.
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You can uninstall the Auto Station software through the Windows control panel. To install the Auto Station software in a new
version, you have to uninstall the old version at first.
1.2.3  Auto Station operation interface

The main interface includes 7 sections: menu, toolbar, project management window, instruction tree window, information
window, status bar and operation area.

Menu Toolbar
| _
‘ | . =10l x|
THE WEO SEW BUED o BRO | TAD @0w B \
DoHd XD o clxan/a3E@T]v #lralkFals o o
WED =+ s aprae o L b s o Dm R — | 7 e
IiREEs A X || MAIN | qlelx
EEE] ERIIE TR G FREL BEXE  ae -
TEMF DHORD
: . = = =
4 | 1D
) 1o Y
> =
T ’
| OLfE BT —Operation area
) ) BiR
Project management window | — =& égﬁﬁ;ggggeﬁﬁ
STmsEs [ween | KT | L'J
(ERSHED 5 x
AEDD &% (EFA SE A 15 | |
RERR , i1 I [ EEEE
Instruction tree window — Information window -Status bar

Figure 1-1 Main interface of Auto Station

For the usage of Auto Station programming software, refer to Auto Station Programming Software User Manual.

1.24 Programming cable

You can use the programming cable provided by INVT Auto-Control Technology Co., Ltd. to program and debug the PLC.
There are three kinds of cables: one is optically isolated and hot swappable; one is non-isolated and not hot swappable;

another is USB converted to RS232 and hot swappable. None of them requires setting jumpers.
See the following figure for the connection of the programming cable.

Figure 1-1 Connection of programming cable
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1.3 Communication function

The main module of IVC1/2L series small PLC has two integrated serial ports: PORTO and PORT1, the main module of IVC1S
series small PLC has one integrated serial port: PORTO, and the main module of IVC1L and IVC2H series small PLC has three
integrated serial ports: PORTO, PORT1 and PORT2. The extension modules including 485 communication module are also
available for the communication in a fieldbus network.

Three serial ports are compatible with Modbus, N:N and user-defined free port protocols.

1.3.1 Modbus protocol network

The main module can set up a RS485 Modbus network with multiple inverters, PLCs and other intelligent devices through the
RS485 port on PORT1 and PORT2, or through PORTO and a RS232/485 converter. The maximum communication distance is
1200 meters and the maximum baud rate is 115200bit/s. RTU and ASCII transmission modes are optional.

The main module can communicate one-to-one with inverters, PLCs, touch screens and instruments through the RS232 port
on PORTO and PORT1. The maximum communication distance is 15 meters and the maximum baud rate is 115200bit/s.

For details about the Modbus network, see #5318 ! K825/ . #5iR | K25/ H¥. and Appendix TModbus communication
protocol (IVC1, IVC2L series).

1.3.2 N:N protocol network

IVC1/IVC1L/IVC2L/IVC2H series PLC is embedded with INVT-developed N:N communication protocol, capable of setting up
an N:N communication network through the RS485 port on PORT1 and PORT2, or through PORTO and a RS232/485
converter.

The N:N communication protocol allows single/double-layer networking and data exchange among 2~32 PLCs with the
maximum baud rate of 115200bps.

For details about the N:N network, see #R! K2E2/5/FI. #iR! K25 HH. .

1.3.3 Free port protocol network

The free port protocol allows communication with customized data format and supports ASCII and binary system. In this
communication mode, the PLC can communicate with various equipment with customized formats, such as inverter, barcode
scanner, instrument and other intelligent devices. PLC can communicate with a single device in the RS232 or RS485 mode, or
form a RS485 network when there are multiple devices.

For details about the free port protocol communication, see ##i2! F#BF/5/ fHYE. #iR! K25/ HIE. .

1.4 Documents of IVC series small PLC

You can download the documents of IVC series small PLC at www.invt.com. If you need the printed copy, please contact your
agent.

141 Selection manual

IVC1 Selection Manual
IVC2L Technical Manual
IVC2H Selection Manual

14.2 User manual of main module

IVC1 series

Quick Start User Manual of IVC1 Series PLC

IVC2L series

User Manual of IVC1 Series PLC

Quick Start User Manual of IVC2L Series PLC

User Manual of IVC2L Series PLC

IVC1S series

Quick Start User Manual of IVC1S Series PLC

IVC2H series

User Manual of IVC1S Series PLC

Quick Start User Manual of IVC2H Series PLC

User Manual of IVC2H Series PLC
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IVC1L series

Quick Start User Manual of IVC1L Series PLC

User Manual of IVC1L Series PLC

1.4.3 Programming manual
Programming Manual of IVC Series Small PLC
14.4 User manual of programming software

User Manual of Auto Station Programming Software

145 User manual of I/O extension module

IVC1 series

User Manual of IVC1 Series Passive I/O Extension Module

IVC2L series
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Chapter 2 Function description

This chapter introduces the programming resources, theories and system configuration of IVC series PLC as well as how to set
PLC running and operation modes. The system commissioning functions and commissioning software are also introduced.

2.1 Programming resources and theories

211 Programming resources

Table 2-1 IVC1 programming resources

Name Specification and description
1o Max. 1/0 128 (theoretical)
. of i
configuration gtoyduolecsextensmn The sum of I/0 extension modules and special modules is no more than 7
) Program capacity | 16k steps
User file Databiock
. atabloc
capacity ) 8000 D elements
capacity
. Basic instruction 0.3psl/instruction
Instruction Application
speed . PP ) Several ps/instruction~several hundred ps/instruction
instruction
. Basic instruction 32
Instruction Application
number ) PP ca. ° 226
instruction
Input/output 1281/128 O (input: X0~X177, output: YO~Y177) "
Auxiliary relay 2048 (M0~M2047)
Local auxiliar
y 64 (LMO~LM63)
relay
Special auxiliar
P Y| 256 (SMo~SM255)
relay
State relay 1024 (S0~S1023)
Timer 256 (TO~T255)"®
Element Note3
Note7 Counter 256 (C0~C255)
resource
Data register 8000 (D0~D7999)
Local data
) 64 (VO~V63)
register
Indexed
addressing 16 (Z0~Z15)
register
Special data
P . 256 (SD0~SD255)
register
External input 16 (triggering edge is user configurable, corresponding to the rising&falling edge of terminals
interrupt X0~X7)
High-speed 6
counter interrupt
Internal timer 3
Interrupt interrupt
resource Serial port 8
interrupt
PTO output 2
interrupt
Power loss 1
interrupt
Communication
o 2 asynchronous serial communication ports. Port0: RS232. Port1: RS232 or RS485
Communication | port
function Communication Modbus, freeport and N:N protocols; capable of setting up 1:N and N:N communication
protocol networks
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Name Specification and description
High-speed X0, X1 Single input: 50kHz. Total frequency (X0~X5): no more than 80kHz
counter X2~X5 Single input: 10kHz
High- d pul
otﬁpu?pee puise YO0, Y1 100kHz 2 independent outputs (only for transistor outputs)

Digital filtering

X0~X7 adopt digital filtering and other terminals adopt hardware filtering

Analog 2
potentiometer™°'**
Calling of Maximum number: 64. Maximum nesting levels: 6. Local variables and variable alias are
Special subprograms supported. Each subprogram can provide up to 16 parameter transfer
pec.la Upload password .
function 3 kinds of password. Not longer than 8 letters or numbers. Case
Download password "
User program . sensitive
. Monitor password
protection —
Subprogram password | Not longer than 16 letters or numbers. Case sensitive.
Other protections Formatting and uploading ban enabled
Programmin Auto Station
moc?e”"‘es g programming IBM PC or compatible computer is required
softwareN°®®
. Built-in, 100h of working time after power failure (the main module must have worked for more
Realtime clock ) .
than 2mins before the power failure)
Table 2-2 IVC1S programming resources
Name Specification and description
Max. 1/0 60
/10 -
) . Qty. of extension
configuration No
modules
. Program capacity | 6k steps
User file Databiock
atabloc
capacity ) 4000 D elements
capacity
. Basic instruction 0.3psl/instruction
Instruction Application
speed . PP ) Several ps/instruction~several hundred ps/instruction
instruction
. Basic instruction 32
Instruction Application
number ) P . 200
instruction
Input/output 1281/128 O (input: X0~X177, output: YO~Y177)""
Auxiliary relay 1024 (M0~M1023)
Local auxiliar
y 64 (LMO~LM63)
relay
Special auxiliar
P Y| 256 (sSMo~sM255)
relay
State relay 1024 (S0~S1023)
Timer 256 (TO~T255)"°®
Element Note3
Note7 Counter 256 (C0~C255)
resource
Data register 4000 (D0~D3999)
Local data
) 64 (VO~V63)
register
Indexed
addressing 16 (Z0~Z15)
register
Special data
P . 256 (SD0~SD255)
register
External input 16 (triggering edge is user configurable, corresponding to the rising&falling edge of terminals
interrupt X0~X7)
High-speed 6
Interrupt counter interrupt
resource Internal timer 3
interrupt
Serial port 4
interrupt
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configuration

Name Specification and description
PTO output 2
interrupt
Power loss 1
interrupt
Communication FC):Oorrtnmumcatlon 1 asynchronous serial communication port. Port0: RS232
function ;:rzr;r:;nlcatlon Modbus and freeport protocols
High-speed X0, X1 Single input: 50kHz. Total frequency (X0~X5): no more than 80kHz
counter X2~X5 Single input: 10kHz
::?;jpeed pulse YO0, Y1 50kHz 2 independent outputs (only for transistor outputs)
Digital filtering X0~X7 adopt digital filtering and other terminals adopt hardware filtering
Analog 2
potentiometer™°'**
Calling of Maximum number: 64. Maximum nesting levels: 6. Local variables and variable alias are
Special subprograms supported. Each subprogram can provide up to 16 parameter transfer
. Upload password .
function 3 kinds of password. Not longer than 8 letters or numbers. Case
User program Dow.nload password sensitive
protection Monitor password
Subprogram password | Not longer than 16 letters or numbers. Case sensitive.
Other protections Formatting and uploading ban enabled
Programming Auto Station
mode™eles programming IBM PC or compatible computer is required
softwareN°®®
Realtime clock Built-in, 100h of working time after power failure (the main module must have worked for more
than 2mins before the power failure)
Table 2-3 |IVC1L programming resources
Name Specification and description
1o Max. 1/0 128 (theoretical)

Qty. of extension
modules

The sum of /0 extension modules and special modules is no more than 7

) Program capacity | 16k steps
User file Databiock
. atabloc

capacity ) 8000 D elements

capacity
. Basic instruction 0.2psl/instruction

Instruction Application

speed ) P . Several ps/instruction~several hundred ps/instruction
instruction

. Basic instruction 32

Instruction Application

number Applica 234
instruction
Input/output 128 1/128 O (input: X0~X177, output: YO~Y177)"°®T
Auxiliary relay 2048 (M0~M2047)
Local auxiliar

y 64 (LMO~LM63)
relay
Special auxiliar
P Y| 512 (SMo~SM511)

relay
State relay 1024 (S0~S1023)
Timer 256 (TO~T255)"°®

Element Count 256 (CO~C255)°

resource™**®’ ounter ( )

Data register

8000 (DO~D7999)

Local data
register

64 (VO~V63)

Indexed
addressing
register

16 (Z0~Z15)

Special data
register

512 (SD0~SD512)
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Name

Specification and description

Interrupt
resource

External input

16 (triggering edge is user configurable, corresponding to the rising&falling edge of terminals

interrupt X0~X7)
High-speed 6
counter interrupt
Internal timer

interrupt 3
Serlal port 12
interrupt

PTO output 4
interrupt

Power loss 1
interrupt

Communication

3 asynchronous serial communication ports. Port0: RS232. Port1: RS485 . Port2: RS485

configuration

Communication | port
function Communication Modbus, freeport and N:N protocols; capable of setting up 1:N and N:N communication
protocol networks
High-speed X0, X1 Single input: 50kHz. Total frequency (X0~X5): no more than 80kHz
counter X2~X5 Single input: 10kHz
High-speed pulse | YO, Y1 100kHz 2 independent outputs (only for transistor outputs)
output Y2,Y3 10kHz 2 independent outputs (only for transistor outputs)
Digital filtering X0~X7 adopt digital filtering and other terminals adopt hardware filtering
Analo .
poten'figome'ter”"te4 without
Calling of Maximum number: 64. Maximum nesting levels: 6. Local variables and variable alias are
Special subprograms supported. Each subprogram can provide up to 16 parameter transfer
function Upload password )
3 kinds of password. Not longer than 8 letters or numbers. Case
User program Dow.nload password sensitive
protection Monitor password
Subprogram password | Not longer than 16 letters or numbers. Case sensitive.
Other protections Formatting and uploading ban enabled
Programming Auto Station
mode™eles programming IBM PC or compatible computer is required
software°®®
Realtime clock Built-in, the standby battery supplies power
Table 2-4 |VC2L programming resources
Name Specification and description
/o Max. I/0 512 (256 1/256 O)

Qty. of extension
modules

8, the sum of special modules is no more than 8

User file Program capacity 12k steps
capacity Datablock capacity 8000 D elements
Instruction Basic instruction 0.09ps/instruction
speed Application instruction | Sus/instruction~280us/instruction
Instruction Basic instruction 32
number Application instruction | 221
Input/output 256 1/256 O(input: X0~X377, output: YO~Y377)"¢
Auxiliary relay 2000 (M0~M1999)
Local auxiliary relay 64 (LMO~LM®63)
Special auxiliary relay | 256 (SM0~SM255)
State relay 992 (S0~S991)
Element Timer 256 (TO~T255)"®
resource™® Counter 256 (C0~C255)™°
Data register 8000 (D0~D7999)
Local data register 64 (VO~V63)
Indexed addressing 16 (20~215)

register

Special data register 256 (SD0~SD255)
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Name

Specification and description

Interrupt
resource

External input

16 (triggering edge is user configurable, corresponding to the rising&falling edge of

interrupt terminals X0~X7)
High-speed counter 6

interrupt

Internal timer interrupt | 3

PTO output interrupt 2

Serial port interrupt 12

Power loss interrupt

1

Communication

Communication port

2 asynchronous serial communication ports. Port0: RS232. Port1: RS232 or RS485. Port2
(external 485 communication module): RS422 or RS485

function Communication
protocol Modbus and freeport protocols; capable of setting up 1:N communication network
Hiah g X0, X1 Single input: 50kHz. Total frequency (X0~X5): no more than 80kHz
igh-speed counter
an-sp X2~X5 Single input: 10kHz
High-speed pulse
ou?putp P YO0, Y1 100kHz 2 independent outputs (only for transistor outputs)
Digital filtering X0~X17 adopt digital filtering and other terminals adopt hardware filtering
Analog 2
potentiometer™°'**
Special Calling of Maximum number: 64. Maximum nesting levels: 6. Local variables and variable alias are
function subprograms supported. Each subprogram can provide up to 16 parameter transfer
Upload password .
User program 3 kinds of password. Not longer than 8 letters or numbers. Case
. Download password -
protection - sensitive
Monitor password
Programmin Auto Station
moc?eN"‘es 9 programming IBM PC or compatible computer is required
software°®®
Realtime clock Built-in, standby batteries supply power
Table 2-4 IVC2H programming resources
Name Specification and description
/o Max. I/0 512 (256 1/256 O)

configuration

Qty. of extension
modules

8 modules, the sum of special modules is no more than 8

User file Program capacity 32k steps
capacity Datablock capacity 8000 D elements, 32K R elements
Instruction Basic instruction 0.065ps/instruction
speed Application instruction | Several ys/instruction~several hundred ys/instruction
Instruction Basic instruction 32
number Application instruction | 286
Input/output 256 1/256 O(input: X0~X377, output: YO~Y377) ¢
Auxiliary relay 10240 (MO~M1999)
Local auxiliary relay 64 (LMO~LM®63)
Special auxiliary relay | 512 (SM0~SM511)
State relay 4096 (S0~S4095)
Element Timer 512 (TO~T511)"®
resource™'®’ Counter 262 (C0~C306)"*®
Data register 40768 (D0~D7999, R0O~R32767)
Local data register 64 (VO~V63)
Ind.exed addressing 16 (20~215)
register
Special data register 512 (SD0~SD511)
External input 16 (triggering edge is user configurable, corresponding to the rising&falling edge of
interrupt terminals X0~X7)
Interrupt High-speed counter 8
resource interrupt
Internal timer interrupt | 3
Serial port interrupt 12
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Name Specification and description
PTO output interrupt 6

Power loss interrupt

Interpolation interrupt 3

Passed position

. 6
interrupt

L 3 asynchronous serial communication ports. Port0: RS232. Port1: RS485. Port2 (external
Communication port

Communication 485 communication module): RS422 or RS485
function Communication Modbus, freeport and N:N protocols; capable of setting up 1:N and N:N communication
protocol networks

High-speed counter X0~X7, 8x100kHz

High-speed pulse
gh-speedp YO-Y7 4x200kHz, 4x100kHz
output
Digital filtering X0~X7 adopt digital filtering and other terminals adopt hardware filtering
Calling of Maximum number: 64. Maximum nesting levels: 6. Local variables and variable alias are
Special subprograms supported. Each subprogram can provide up to 16 parameter transfer
function Upload password ]
User program 3 kinds of password. Not longer than 8 letters or numbers. Case
. Download password -
protection - sensitive
Monitor password
. Auto Station
Programming . . . .
Note5 programming IBM PC or compatible computer is required
mode Note6
software
Realtime clock Built-in, standby batteries supply power
Notes:

Note 1: X and Y elements are addressed in octal system. For example, X10 stands for the eighth input point.

Note 2: Based on the timing precision, T element addresses fall into three categories:

IVC1/IVC1S/IVC1L/IVC2L

1) 100ms: TO~T209

2) 10ms: T210~T251

3) 1ms: T252~T255

IVC2H

1) 100ms: TO~T209

2) 10ms: T210~T479

3) 1ms: T480~T511

Note 3: Based on the width and function of count value, C element addresses fall into three categories:

IVC1/IVC1S/IVC2L

1) 16bit up counter: CO~C199

2) 32bit up/down counter: C200~C235

3) 32bit high-speed counter: C236~C255

IVC2H

1) 16bit up counter: CO~C199

2) 32bit up/down counter: C200~C235

3) 32bit high-speed counter: C236~C255, C301-C307, C256-C300 reserved

Note 4: The analog potentiometer is an instrument that you can use to set the PLC element value. You can use a philips
screwdriver to wind the potentiometer clockwise to the maximum angle of 270°, and the element value will be set from 0 to 255.
Note that the potentiometer could be damaged if you wind it clockwise more than 270°.

Note 5: The element values can be forcedly set to facilitate commissioning and analyzing user program and streamline the
commissioning. You can force up to 128 bit elements and 16 word elements at the same time.

Note 6: The user program can be modified online.

Note 7: Partial PLC elements are reserved. Avoid using those elements in the user program. For details, see Appendix
3Reserved elements.
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2.1.2  PLC running mechanism (scan cycle model)

IVC series PLC main module runs according to the scan cycle model.
The system cyclically executes the following four tasks one by one: user program execution, communication, internal tasks and
1/0 update. Each round is called a scan cycle.

Execute user
program

Refresh 110 Communication

Internal tasks

Figure 2-1 PLC running mechanism

H  User program execution

The system will execute user program instructions one by one from the beginning till the main program ending instruction.
B Communication

Communicate with the programming software to receive and respond to the instructions such as download, run and stop.
®  Internal tasks

Processing various system internal tasks, such as refreshing panel indicators, updating software timer, refreshing special
auxiliary relays and special data registers.

H  |/O update

The I/O update includes two stages: input update and output update.

Output update: open or close the output terminal based on the value of the corresponding Y element (ON or OFF).

Input update: convert the ON or OFF state of input terminals to the value of the corresponding X element (ON or OFF).

21.3  Watchdog function for user program execution

The watchdog function enables the system to monitor the user program execution time during every scan cycle, and stop the
user program if the running time exceeds the preset limit. You can set the watchdog time in the Set time tab after double
clicking the System block in Auto Station main interface.

214 Constant scan mode

In the constant scan mode, every scan cycle takes the same time. You can set the constant scanning time in the Set time tab
after double clicking the System block in Auto Station main interface. By default, the Constant scanning time setting is zero,
which means no constant scan. The actual scan cycle will prevail when the actual scan cycle is bigger than the constant scan
cycle.

Note
The constant scanning time setting must not be set bigger than the watchdog time setting.

215 User file download and storage

You can download a user file to the main module to control the main module.

The user file includes user program, datablock, system block and auxiliary user information. The auxiliary user information
includes the user program variable list and the source file of user data.

You can select to download the user program, datablock or system block. Whatever you select, the corresponding auxiliary
user information will always be downloaded.

For IVC2L series PLC, the downloaded user program, datablock and system block will be stored permanently in the main
module EEPROM area, while the downloaded auxiliary user information will be stored in the battery backed RAM area.

For IVC1 series PLC, all user files will be stored permanently in the main module FLASH area.
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For IVC2H series PLC, the downloaded user program, datablock and system block will be stored permanently in the main
module FLASH and EEPROM areas, while the downloaded auxiliary user information will be stored in the battery backed RAM
area.

Note

1. To embed the downloaded files into the main module, the main module power supply must be maintained for more than 30s
after the download.

2. If the backup battery fails in IVC2L and IVC2H series PLC, the auxiliary user information will be lost, the annotation for the
user program will not be uploaded, and system will report “User information file error”. But the user program will be executed
after all.

2.1.6 Initialization of elements

When the PLC changes from STOP to RUN, it will initialize its elements according to battery backed data, EEPROM data,
datablock and element value. The priorities of various data are listed in the following table.

Table 2-5 PLC data initialization priorities

Data type Power OFF—ON STOP—RUN
Battery backed data Highest Highest
EEPROM data High High
Datablock (precondition: the Datablock enabled is checked in the Mid Mid
Advanced Settings tab of System block)
Element value (precondition: the Element value retained is checked in ) Low

the Advanced Settings tab of System block)

2.1.7  Saving data at power off

B Preconditions

Upon power loss, the system will stop the user program and save the element in the specified saving range to the battery
backed files.

B Element restore after power on

If the battery backed files are correct, the PLC elements will restore their saved values after power on.

The elements outside of the saving range will be set to zero.

If the battery backed files are lost or incorrect, the system will set all elements to zero.

B Setting saving range

You can set the element range in the Saving Range tab of System block. See 0 and the following example.
IVC1/1L series PLC supports only one group of saving range.

IVC2L and IVC2H series PLC supports two saving groups that form a union.

Example (IVC2L):

Set M100~M200 as the saving range in Group 1.

Set M300~M400 as the saving range in Group 2.

In effect, both M100~M200 and M300~M400 are set as the saving range.
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System block @

Input Foint Advanced Settings Comnuni cation Fort
Saving Range Output Table Set Time Irput Filter
Default valug
Group 1
Elemnent Starting poasition for Mumber of
type saving Element Elements sa_vad
M [0 = WA
D: [so0 2 IE
i [0 [ 100 3 (e ]
v EE BB
Group 2 -
Element  Starting position for Murnber of
tuoe sawing Element Elements saved
W P o3 o
. e s
e
N | o
The config. parameters must be downloaded before they become
effective. Mot all types of PLC support each system block option. View
the spstem block option supparted by the PLC by pressing F1.

Figure 2-2 Setting saving range

Note

1. The power-off data saving function in IVC2L and IVC2H series PLC relies on the support of the backup battery. If batteries
fail, all the saved elements will have uncertain values after power loss.

2. For IVC1 series PLC, the values of its saved elements are stored in the permanent memory.

2.1.8 Permanent storage of D element data

You can use the EROMWR instruction in the user program to write the D element values (D6000~D6999) to the permanent
memory EEPROM in IVC1 series PLC. The EEPROM operation will make the scan cycle 2ms~5ms longer. The written data
will overwrite the existing data in EEPROM.

Note

The EEPROM can be over-written for a limited number of times (usually one million). Do not overwrite EEPROM unless it is
necessary, otherwise EEPROM could fail soon and lead to CPU fault.

2.1.9 Digital filtering of input terminals

The input terminals X0~X17 of IVC2L series main module and X0~X7 of IVC1. IVC1L and IVC2H series main module use
digital filtering to filter the noise at the terminal. You can set the filter constant in the Input Filter tab of System block.

2.1.10 No battery mode

IVC1L. IVC2L and IVC2H series main module can work without battery. When you select the No battery mode in the
Advanced Settings tab of System block, the system will not report system errors caused by lack of battery (battery-backed
data lost, forced-table lost and user information file error).

See the notice for the No battery mode in the Advanced Settings tab of Datablock.

Note
IVC1 series PLC has no battery, therefore it does not support no battery mode.

2.1.11  User program protection

IVC1, IVC1L, IVC2L and IVC2H series PLCs provide mutiple levels of passwords and other protection measures.

Table 2-6 User program protection

Protection
measures

Description

Formatting ban After downloading system block to the PLC and checking the Formatting is prohibited option in the
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Protection L
Description
measures
Advanced Settings tab in System block, the PLC internal user program, system block and datablock are
protected against formatting.
To lift the formatting ban, you need to re-download the system block and uncheck the Formatting is
prohibited option.
D |
ownload Download limit
password
If you select to disable the upload function during downloading process, it will be prohibited to upload the
Upload ban program from PLC to PC. To enable the upload function, you must re-download the program and check to

enable the upload function during the downloading process.

Upload password

Upload limit

Monitor password

Download limit

Program password

The programmer can set passwords to protect the program, subprogram and interrupt subprogram against
aunthrorized accessing and editing in Auto Station.

Password setting method: Right click the program and select Encrypt/Decrypt in the popped out shortcut
menu, insert the password and confirm it. To cancel the password, just go through the same process and
input the correct password.

Note

If you fail to input the correct password for continuously 5 times, you will be banned from inputting password for the next 5

minutes.

2.2 System configuration

2.21 System block

The PLC configuration information, or system block file, is configured through the system block and is an important part of the
PLC user file. Before using the PLC, you need to compile and download the system block file.

The system block configuration includes configuring the following items:

® Saving range (element saving range) ® Output table
® Set time (watchdog time, constant scanning time and @ Input filter

power loss detection time setting) ® Advanced settings (datablock, element
® Input point (startup mode of input point) value retain, no battery mode and formatting
® Communication port (communication port and ban)

protocol setting) ® Special module configuration
® Priority level of interruption ® Communication module

® Inverter configuration

Atfter setting the system block, you can select PLC-> Compile All to compile the system block file and be ready for download.

Saving range

Upon power loss, IVC1, IVC1L, IVC2L and IVC2H series PLCs can save the data of elements in the preset saving range to
SRAM, so as to use them after the power on.

You can set the saving range in the Saving Range tab, as shown in 0.
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System block gj
Input Point |  Advanced Settines Communi cation Port
Saving Range | Dutput Table Set Tine | Input Filter
Defalt value
Group 1
Element Starting position for Murnber of
e savingElement  Elements saved
5 [s00 +] [92 2] [ Cea |
c w3 [m g
Group 2 = =
Element  Starting position for Nurnber of
tvoe saving Element Elements saved
M g [~ &
r @ &
The config. parameters must be downloaded befare they become
effective. Mot all types of PLC support each system block option. Yiew
the system block option supported by the PLC by pressing F1.

Figure 2-3 Setting element saving range

Note

The element range and group number of the saving range are different for different PLC models.

By default, the D, M, S, T and C elements in a certain range will be saved.

You can change the defaults as you need. By clicking the Clear button on the right will set the corresponding number to zero.
For IVC2L and IVC2H series PLC, you can set two groups that form a union.

For IVC1 and IVC1L series PLC, you can set only one group.

Note

The T elements cannot be set in the saving range for IVC1/1L series PLC.

System operation upon power loss: PLC will save the elements in the saving range to the battery backed files.

System operation upon power on: PLC will check the data in SRAM. If the data saved in SRAM is correct, it will remain
unchanged. If the data is incorrect, PLC will clear all the elements in SRAM.

Output table

In the Output Table tab, you can set the state of output points when the PLC is in STOP state. See Figure 2-4.
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System block

Burigial Wedibe Tuufime
Advanced Settings

guration
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_ Priority Level Of Interruption |

Communication Port

| Saving Range | Output Tsble | Set Tine | Input Filter | Input Poinmt

O Freeze O corlig.

01234567 01234567
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3 T3
Y4 14
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Y7 haks

“when the PLC iz switched from RUN mode to STOP mode, all the
outputs will be disabled

The config. parameters must be downloaded befare they become
effective. Mot all types of PLC support each spstem block option.
Wiew the spstem block option supported by the PLC by pressing F1

Figure 2-4 Setting output table

The output table is used to set the PLC output state when the PLC is stopped. The output states include:
(1) Disable: When the PLC is stopped, all the outputs will be disabled.

(2) Freeze: When the PLC is stopped, all the outputs will be frozen at the last status.
(3) Configure: When the PLC is stopped, the marked outputs will be set as ON.

Set time

See Figure 2-5.

1. Watchdog time setting

Speciel Wodule Configuration || FPrioritv Level Of Interruption |
Advanced Settings B _ Communi eation Fort

Saving Range | Output Table | Set Time | Input Filter | Input Paint

Default valus
“watchdog time setting: | 200 L oms
Canstant scanning time iﬂ =
setling: | B x o

Mote: The constant scanning time setting cannot be larger than the
watchdog time

Figure 2-5 Setting time

The watchdog time is the maximum user program execution time. When the actual program execution time exceeds the
watchdog time, PLC will stop the execution, the ERR indicator (red) will turn on, and the system will output according to the
system configuration. The watchdog time setting range is Oms~1000ms. Default: 200ms.
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2. Constant scanning time setting

With the constant scanning time set, system will scan the registers within a constant duration. Setting range: Oms~1000ms.
Default: Oms.

3. Power loss detection time setting (for IVC2L and IVC2H only)

When the duration of power loss exceeds the power loss detection time, the PLC will change to STOP. The system will save
the values of elements in the Saving Range. Setting range: Oms~100ms. Default: Oms

Input filter

In the Input Filter tab, you can set the filter constant for a PLC input terminal. The digital filter can eliminate the noise at the
input terminal. Only input terminals X0~X17 (for IVC1 and IVC2H series: X0~X7) use digital filter, while other digital input
terminals use hardware filter. IVC1 input filter can be in grouped (divided into X0~X3, X4~X7) and the filter constant is 0, 2, 4, 8,
16, 32 and 64; IVC2H input filter can be grouped (divided into X0~X3, X4~X7) and the filter constant can be continuously set in
0~64ms; IVC2L input filter cannot be grouped and the filter constant can be continuously set in 0~64ms. See Figure 2-6 IVC1
input filter setting.

System block @

Special Module Configuration Priority Level Of Interruption
Advanced Settings Commni cation Fort

| Saving Ranee | Dutput Table | Set Time | Imput Filter | Input Foint |

Default value

Filter constant of the input point M ¥ oms

The config. parameters must be downloaded before they become
effective. Nat all types of PLC support each spstem block option, Wiew
the sustem block ootion supported bu the PLC bu oressing F1

Figure 2-6 Setting input filter

Input point

The Input Point setting tab is shown in Figure 2-7.

In this tab, you can set the following parameters:

1. Input point

When the Disable input point is not checked, you can designate an input terminal (among X0~X17) as a means of external
RUN control. When the designated input terminal is ON, the PLC will be turned from STOP state to RUN state.

2. Disable input point

Check the Disable input point to disable the input point startup function.
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Advanced settings

Sy=tem block [§|

Advanced Settings Communication Fort
Specisl Module Confizuration Priority Level 0f Interruption

| Saving Range | Output Table || Set Time | Input Filter Input Foint

Default value

Startup made of the input paint

Input point

Select an input paint frar #0 to %17 as the forced input paint. When
the DIF switch |5 set at ON position and the spstem is in STOP status if
the status change of the input paint from OFF to OM is detected, the
system enters inta RUM status.

Figure 2-7 Setting input point

The advanced settings include datablock enabled, element value retained and no battery mode.

1. Datablock enabled

Sy=tem block ﬁ
Saving Banse | Outsut Table | Sat Tins | Input Filter | Tnpat Eeint
Special Module Configuration

Friority Lewel 0f Interruption
hdwanced Settings

Communication Fort

Default value

The PLC initializes the D registers with the
datablock in the process of switching from STOP
statuz to RUM status. [The "'datablock valid' and
“element value retained” are both valid, and the
"'datablock valid" iz in priority]

Diwring the setting, the element value will be saved
as image in the process of switching from STOP

Elemert value 2 il
el status to RUM statuz, it cannot be initialized.
[except for elements that defined in saving range]

‘w'hen setting the bit, the PLC formatting cannot be
implemented.

Fi Eﬂmgﬁg&g * [Be careful in selecting this option. If the function
and the download passward are set at the same
time, and if pou forget the pazsword, pou cannaot
uge the PLC

Figure 2-8 Advanced settings

Check the Datablock enabled, and the datablock will be used to initialize the D elements when the PLC changes from STOP to

RUN.

2. Element value retained

Check the Element value retained, and the elements will not be initialized, but saved when the PLC changes from STOP to

RUN.
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Note

When the Datablock enabled and Element value retained are both checked, the Datablock enabled prevails. See
2.1.6Initialization of elements.

3. No battery mode
Check this option, and the system will not report the battery backup data lost error and forced table lost error upon battery
failure.

Communication port

You can set the two or three PLC communication ports in the Communication port tab of the System block, as shown in
Figure 2-9. The setting items include protocol selection and the specific protocol parameters.

S¥stem block EJ

Spacizl Module Configuration Friority Level Of Interruption
Saving Range | Output Table | Set Time | Imput Filter | Input Foint
Advanced Settinzs Communication Fort

PLLC communication port (0] setting

() Program port pratacal
() Freeport pratocal

O Madbus pratocel e
& EChus Protocal __E SRR
FLC communication port (1] setting

(*) Mo protocal
() Freeport protocol
(O Modbus Pratocal

() ECbus Pratocal

Figure 2-9 Setting communication ports

By default, the communication port 0 uses program port protocol, while the communication port 1 and 2 use no protocol. You
can set as you need.

1. Program port protocol

By default, the communication port 0 uses the program port protocol, the dedicated protocol for the communication of IVC
series PLC programming software. Under this protocol, you can set the communication baud rate between PC and port O
through the serial port configuration tool of AutoStation. In the TM state, port 0 can only be used for programming
communication.

2. Free port protocol

The free port protocol supports customized data file format, either ASCII or binary code. Only in the RUN state can a PLC use
the free port communication, which cannot be used to communicate with the programming device. In the STOP state, port 0
can only be used for programming communication.

The configurable parameters include baud rate, data bit, parity check, stop bit, allow start character detection, allow end
character detection, intercharacter timeout and interframe timeout.

3. Modbus protocol

The Modbus communication equipment include a master and a slave. The master can communicate with the slave (including
inverters) and send control frames to the slave, and the slave will respond to the master’s requests.

Communication port 0 can be set as a slave, while communication port 1 can be set as a slave or a master.

The configurable parameters include baud rate, data bit, parity check, stop bit, master/slave mode, station No., transmission
mode, timeout time of the main mode and retry times.

4. N:N bus protocol

N:N bus is an INVT-developed communication protocol that supports N to N communication in a small PLC network. The PLCs
in a N:N bus network can automatically exchange part of their D and M elements.
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Port 0, port1 and port 2 can use N:N bus protocol.

Note
For the detailed information of communication protocols, see Chapter 10 Using Communication Function.

Special module configuration
You can set the Module type and Module property in the Special module configuration tab, as shown in %! K35

;
3
IR

System block E

Advanced Settings I Communication Fort
_Saving Range | Output Table | Set Time | Input Filter | Input Foint
Special Module Configuwration | Priority Level Of Interruption

addr. e Type _ Module FProperty

| ETEE v [Set-

=]

After selecting the module type, double click the mouze or click the right *.."*
button to set the detail info of the madule.

Figure 2-10 Special module configuration

1. Module type
As shown in 458! KIRFZ|IFBYE. , you can set the module type for No.0~No.3 special modules.

2. Module property
Atfter selecting the Module type, the corresponding Module property will be activated. Open the dialogue box as shown

below.

EC10-4ADConfiguration

igegodnversion __ e Initialization | Butomatic %
Modify settings ;_Automatic | Error skatus |—D[
Module 10 |—5 Module version B
Use timethigh D [ | Use timelow word) b r
word) |— | |— L
Input channel_t
Mode | Close o Gerace
L | sampling time
Digital value | | Upper limit of
af zern L | digtalvalue [ ——

Average r [ | current
sampling value L sampling value

Cutput channel

. *Channel o [
outout value r

Digital value | Upperlimtaf | |
at zero s ' diital value i -
Mote:

1, If wou need to use the defaul value in the module, please set the corresponding

item ko null or "Auka”,
2. If there is 3 "D" mark in the front, that means the D register address of the

corresponding main module,

[ Ok ] [ Cancel ]

Figure 2-11  Setting special module property
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In the dialogue box as shown in %! KL 5 HIFE. , you can configure the channel for the special module, including mode
(signal features), digital value at zero, upper limit of digital value and average sampling value. Refer to the user manual of the
specific special module for the meanings and configuration methods of the various parameters.

Priority level of interruption

The priority level of interruption is shown in Figure 2-12.
The PLC built-in interrupts can be set as high priority or low priority.

System block gl

Advanced Settings | Communication Fort

Saving Range | Output Table | Set Time | Input Filter | Input Foint |

Special Module Configuration Priority Level Of Interruption
Default value
Interruptic Interruption Type Priority Le A

input rising edge interrupt Low
1 input rizing edge interrupt |Low
input rising edge interrupt |Low
(K3 input rising edge interrupt |Low
4 input rising edge interrupt |Low
| input rizing edge interrupt |Low
6 input rising edge interrupt | Low
input rising edge interrupt Low
input trailing edge interrupt |Loew
1 input trailing edge interrmpt |Low
| input trailing edge interrupt | Low
3 input trailing edge interrupt |Low
input trailing edge interrupt |Low
|¥5 input trailing edge interrupt |Low
6 input trailing edge interrupt |Low

input trailing edge interrupt |Low

18 PTO (¥0) Output complete interrpul High

18 |PTO (Y1) Output complete interrput High

20 (high speed counter interrupt 0 |Low

21 i e el Lo

22 hich speed counter interrmot 2 |Low b
£ | >

Figure 2-12  Setting interrupt priority

Communication module

You can set the Communication module, as shown in Figure 2-13.
itk X

FaE | Wi | REE | AR | i | AEeE
BRO | WEEAmE | seing | BERR | mmsmE |

TSR EEE R
FrofibusiBER WE—> i

PERERCRE , WERER ST aEY ¢ " HEATEHER
BT B » 18 [Delete IRERT ELFEZ BBR

[ Bt

Figure 2-13 Setting communication module

The following dialog box will pop up by clicking Setting:



Programming manual of IVC series small PLC Chapter 2 Function description 26

Profibus#HREE

T FEHERATT £ 1
EFNE SR ATENEITA ¢ [T000

= | [ m&E |

Figure 2-14 Profibus module configuration

Inverter configuration

You can select the inverter model and set the station number, as shown below:

B X
1R E EEd FERI(E LI EEE E IR SRR E
pliigsif =y PR EE P HSLR I {F TMEBEE
& (AR =

WE EEE IR
-
CHV180
)

Figure 2-15 Inverter configuration

2.2.2 Datablock

The datablock is used to set the defaults for D elements. If you download the compiled datablock settings to the PLC, the PLC
will use the datablock to initialize the related D elements upon PLC startup.

The datablock editor enables you to assign initial data to the D register (data memory). You can assign data to words or double
words, but not to bytes. You can also add comments by inputting “//” to the front of a character string.

Besides the datablock of D elements, IVC2H series support the datablock of R elements.

See Auto Station Programming Software User Manual for detailed datablock instruction.

2.2.3 Global variable table

The global variables table enables you to give meaningful names for certain PLC addresses. The names are accessible
anywhere in the project, and using them is in effect using the corresponding device. The global variable table includes three
columns: variable name, variable addr. and comments.

The variable name can be made up of letters (case insensitive), numbers, underline or their mixture, but no spaces. The name
cannot start with a number, nor be completely made up of numbers. Length: not longer than 8 bytes. The format of “device type
+ number” is illegal. No keywords shall be used. The keywords include: basic data type, instructions and the operators in the IL
programming language.

For IVC2H/IVC2L/IVC1 series small PLC, the uploading number the global variables allow shall not exceed 1000/500/140. If
beyond the number, the variables can be only saved at local. See Figure 2-16.

o MAIN ] Global variable table * ] FES
Variahle Name Warishle addr. Couments ~
Stop button =0
Zero return Xl

Forward jogging X2
Rewerse jogging K3
Forward locating xa
Reverse locating |X5
Close point HE
Swatem start x7 b/

@ (1o s e

Figure 2-16 Global variable table
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224  Setting BFM for IVC2L and IVC2H series special modules

There is no need to set the addresses for IVC2L and IVC2H series special modules, for the main module can detect and
address them automatically upon power on.

Among the special modules, the analog extension module includes the analog input module and analog output module.

The parameters of these two special modules, such as the channel characteristics, zero point and maximum digital signal are
by default applicable directly. However, when necessary, you can change the parameters in order to cater for your actual
needs.

IVC2L and IVC2H analog input module

IVC2L and IVC2H analog input module exchanges information with its main module through the BFM area.

When a user program runs on the main module, the TO instruction will write data to the related registers in the BFM area of
IVC2L special module, and change the default settings. The configuration data that can be changed includes zero digital signal,
maximum digital signal, input channel signal characteristic, input channel ready flag, and so on.

The main module uses the FROM instruction to read the data from the BFM area of IVC2L analog input module. The data may
include the analog-digital conversion result and other information.

IVC2L and IVC2H analog output module

IVC2L and IVC2H analog output module exchanges information with its main module through the BFM area.

When a user program runs on the main module, the TO instruction will write data to the related registers in the BFM area of
IVC2L special module, and change the default settings. The configuration data that can be changed includes zero digital signal,
maximum digital signal, output channel signal characteristic, output channel ready flag, and so on.

The main module uses the FROM instruction to read the data from, and uses the TO instruction to write the digital signal to be
convertered to, the BFM area of IVC2L analog output module.

For details about the TO/FROM instruction, refer to £438 ! £#E2/5/ /. Application instructions. As for the information about
various special modules, as well as their BFM areas, see the quick start manuals of the special module.

2.3 Running mode and state control

You can start or stop the PLC in any of the following three ways.

1. Using the mode selection switch

2. Using the designated terminals by setting the startup mode of input point and external terminal in system block
3. Using the programming software by setting the mode selection switch at TM or ON

2.31 System RUN and system STOP states

The main module states include RUN and STOP states.
RUN

When the main module is in the RUN state, the PLC will execute the user program. That is to say, all the four tasks in a scan
cycle, namely the user program execution, communication, internal tasks and I/O update, will be executed.

STOP

When the main module is in the STOP state, the PLC will not execute the user program, but will still execute the other three
tasks in every scan cycle, namely the communication, internal tasks and 1/O update.

2.3.2 RUNG&STOP state change

How to change from STOP to RUN

1. Resetting the PLC

If the mode selection switch is set to ON, reset the PLC (including power-on reset), and the system will enter the RUN state
automatically.

Note

If the Control mode of input point is valid in the main module, the corresponding input terminal must be ON, or the system
will not enter the RUN state after reset.

2. Setting mode selection switch
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When the PLC is in STOP state, setting the mode selection switch to ON will change the PLC to RUN state.

3. Setting startup mode of input point

If the Startup mode of input point is valid in the system block, in STOP state, the designated input points (X0~X17) detected
by the system change from OFF to ON, and then the main module enter the RUN state.

Note
The mode selection switch must be set to ON for the input terminal startup mode to be valid.

How to change from RUN to STOP

1. Resetting the PLC

If the mode selection switch is set to OFF or TM, resetting the system (including power-on reset) will change the PLC to STOP
state.

Note

Even when the mode selection switch is ON, the system will also enter the STOP state after reset if the Control mode of input
point is valid in the main module and the designated input point is OFF.

2. Setting mode selection switch

The system will change from RUN to STOP when you set the mode selection switch from ON or TM to OFF.
3. Using the STOP command

The system will enter the STOP state after executing the STOP command in the user program.

4. Auto-stop upon faults

The system will stop executing the user program when a serious fault (like user program error, or user program execution
overtime) is detected.

2.3.3  Setting output in STOP state

You can set the state of output terminals (Y) when the PLC is stopped. The three optional settings include:
1. Disable: When the PLC is stopped, all output terminals will be OFF.
2. Freeze: When the PLC is stopped, all the output terminals will be frozen at the last status.

3. Configure: You can decide which output will be ON and which will be OFF when the PLC is stopped according to the actual
need.

You can find the above settings in the Output Table tab of the System block. See the Output Table in #5318 ! F#67/5/FHIF.
R R F IR .

2.4 System debugging

241 Uploading&downloading program

Downloading

The system block, data block and user program edited in Auto Station can be downloaded to the PLC through a serial port.
Note that the PLC should be in the STOP state when downloading.

If you change a compiled program and want to download it, the system will ask you to compile it again, as shown in Figure
2-17.

ControlStar

2 Whether recompilation is meeded before the dewnload
-y (without compilation, all the previously compiled files will be dowrloaded)

Figure 2-17 Re-compile prompt

Note
If you select No, the program compiled last time will be downloaded to the PLC, which means the changes are invalid.

If you have set a download password and have not entered it after starting the Auto Station this time, a window asking you to
enter the password will pop up before the download can start.
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Uploading

You can upload the system block, data block and user program from a PLC to your PC, and save them in a new project. If the
battery backed data are valid, the user auxiliary information files will be uploaded together. See Figure 2-18.

Opload project @

Program name |
Location :-(.Z":.'I;D.ocumeni:.s anci.Sétl;il.ﬂgs;l, | E]
PLC kyvpe
Default editar
Project
description

[ oK ] [ Cancel ]

Figure 2-18 Upload dialog box
If you have set a upload password and have not entered it after starting the Auto Station this time, a window asking you to enter
the password will pop up before the upload can start.
During the download, you can select to disable the upload function, which means no PC can upload the program from the PLC.
To enable the upload function, you must re-download the program and check to enable the upload function during the
downloading process.

242 Error reporting mechanism

The system can detect and report two types of errors: system error and user program execution error.

A system error is caused by abnormal system operation while a user program execution error is caused by the abnormal
execution of the user program.

Every error is assigned with a code. See Appendix 6System error code.

System error

When system error occurs, the system will set the special relay SM3, and write the error code into the special data register SD3.
You can obtain the system error information by accessing the error code stored in SD3.

If multiple system errors occur at the same time, the system will only write the code of the worst error into SD3.

When serious system errors occur, the user program will halt, and the ERR indicator on the main module will turn on.

User program execution error

When user program execution error occurs, the system will set the special relay SM20, and write the error code into the special
data register SD20.

If the next application instruction is correctly executed, the SM20 will be reset, while SD20 will still keep the error code.

The system keeps the codes of the lastest five errors in special data registers SD20~SD24 and form a stack.

If the code of the current error is different from the code in SD20, the error stack will be pushed down, as shown in Figure 2-19.
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SD20

SD21

SD22

SD23

SD24

< New user program erroD

Discard

Figure 2-19 Push operation of the error stack

Only when serious user program execution error occurs will the user program halt and the ERR indicator on the main module
turn on. In less serious cases, the ERR indicator on the main module will not turn on.

Checing the error information online

Connect the PLC with your PC through the serial port, and you can read various PLC state information through the Auto Station,

including the system error and user program execution error.

In the main interface of Auto Station, click PLC->PLC Info to check the PLC information, as shown below:

< Yersion
CFI type
Version nunber

- Scan rate (as)
Current:
Weininun value
Windnmn valne

< Run error information
Syten srror me
System error description
Execution error mo.
Exeention error deseription

< Program capacity
Progran capacity

=l Battery voltage
Valtage

= Bunning status indication
Status indication

| Moaule ne Wodule type

ECZ0
1.28

s
s

i

i

o spstem srror

i

o execution error
12K steps

3.0V

ston

Tnput | Dutput | Version

~

Figure 2-20 PLC information

The System error No. is the No. of the system errors stored in SD3, and Execution error No. is the No. of the execution error

stored in SD20. The error description is for your reference.

243 Editing user program online

You can use the online editing function when you want to change the user program without stopping the PLC.

(8] Warning

On occasions when casualties or property loss may occur, the online program editing function should be used by professionals

with sufficient protection measures.
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Method

After making sure that the PC-PLC communication has been set up and the PLC is in RUN state, click Debug->Online edit in
the Auto Station main interface to enter the online edit state.

In the online edit state, you can edit the main program, subprograms and interrupts as usual. After the edit, click
PLC->Download and the edited program will be compiled and downloaded to the PLC automatically. When the download
completes, the PLC will execute the new program.

Limits

1. In the online edit state, you cannot change the global variable table or any local variable table, nor add or delete any
subprogram and interrupt.

2. Auto Station will quit the online edit state if the PLC is stopped.

244  Clearing and formatting

You can use the clearing operation to clear PLC element value, PLC program and PLC datablock. While through formatting,
you can clear all PLC internal data and program.

PLC element value clear

The PLC element value clear function can clear all element values when the PLC is in STOP state.

Think it twice before using the clearing function, because clearing PLC element values may cause PLC operation error or loss
of working data.

PLC program clear

The PLC program clear function can clear the PLC user program when the PLC is in STOP state.

Think it twice before using the clearing function, because after the PLC user program is cleared, the PLC will have no program
to execute.

PLC datablock clear

The PLC datablock clear function can clear all the PLC datablocks when the PLC is in STOP state.

Think it twice before using the clearing function, because after the PLC datablock is cleared, the PLC will not initialize element
D according to the presetting of the datablock.

PLC format

The PLC format function can format all PLC data, including clearing the user program, restoring the defaults, and clearing the
datablock (when PLC is in STOP state).
Think it twice before using the formatting function, because this operation will clear all the downloads and settings in the PLC.

245  Checking PLC information online

PLC info
The PLC info function can obtain and display various PLC running information, as shown in Figure 2-21.
PLCIE 2. @
- CPUZEEY [Tvel =
FEES 1.00
= F#EE (as)
L ims
| Ems
Oms
o
FLFR LR
'Dfmﬁf’éi%
12K
HEES A A Rl | BES [eares

Figure 2-21 PLC current operation information
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PLC time
The PLC time function can be used to display and set PLC present time, as shown in Figure 2-22.
PLC Time 3
Time setting [Date setting

Hours: :E -:: Years: ;2-001 :]

Minutes: %-16 = I Months: I2 =

Seconds: !352__3| Days: IH L‘ﬂ

[ Sef ime l [ Clase ]

Figure 2-22 Setting PLC time

Displayed in the PLC time window is the present date and time of PLC. You can adjust the time setting and click the Set time
button to validate it.

2.4.6  Write, force and element monitoring table

Write and force

During the debugging, some element values may need to be changed manually. You can use the write or force function.
Difference between write and force is that written element values are one-off and may change with the program operation, but
forced element values will be permanently recorded in the PLC hardware until being unforced.

To use the write or force function, just select the element that needs changing, right click and select Write selected element or
Force selected element. All the element addresses used by the selected element will be listed in the dialog box. Modify the
address value to be written or forced, click the OK button, and the value will be downloaded to the PLC. If these values are
effective in the hardware, you will see the change in later debugging process.

The Write element value dialogue box is shown in Figure 2-23:

¥rite element wvalue E|
addressy detatypes|uslus lyesimo | oK
320 BOOL i) F e

Figure 2-23 Write element value

The Force element dialogue box is shown in Figure 2-24:

Force element E|
address data type |walue |yesine | OK
520 BOOL [ o

Cancel

Figure 2-24 Force element
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You can see a lock under the forced elements in the LAD, as shown in Figure 2-25:

= MAIN | 4[p|x
Variable addr. Variable Name |Variable Type |Data Type |Conments #
TENP BOOL
TEMFP BOOL w
£ Ed
xlz xl4 on A
Wl |} {t— @ =T S0 1
& &
xlz OFF
R S E— ZRET M1 2 1
xlg on
RIT 20 1
& =]
OFF
ZRET 220 1z 1
=] v
4 >

Figure 2-25 Lock signs under forced elements

Unforce

You can unforce any forced elements when forcing them becomes unnecessary. To unforce an element, select the target
element, right click and select Unforce to pop up a dialog box as shown in Figure 2-26. All the forced elements among the
selected elements are listed in the dialog box. You can select to unforce any elements, and click the OK button to confirm. The
forced value will be deleted from the PLC, so is the lock mark.

Onforce E|
address data type | wes/no oK
4 FOOL ¥l

Cancel

Figure 2-26 Unforce
Element monitoring table
The element monitoring table (EMT) is responsible for monitoring the element value during the debugging. The program input
and output elements can be added to the EMT so that they can be tracked after the program is downloaded to the PLC.
The EMT monitors the element value during the debugging. You can input the input & output elements, registers and word
elements into the EMT during the debugging so that those elements can be monitored after the program is downloaded to PLC.
The EMT works in two modes: editing mode and monitoring mode. In the editing mode, no monitoring function can be carried
out. In the monitoring mode, both the monitoring and editing functions are available.
In the monitoring mode, the displayed elements’ values are updated automatically.
The EMT provides functions including editing, sequencing, searching, auto-updating of the current value, written value, forced
value of the specified element or variable, and unforce.
See Figure 2-27 for the illustration of an EMT:

o M | [ EMT_1 | 4l b [x
Element Name |data type display formal current walue new walue
1 Decinal
2 TORD Decimal
3 WORD Decinal
4 TORD Decimal
5 WORD Decinal

Figure 2-27 Element monitoring table
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2.4.7  Generating datablock from RAM

This function can continuously read and display the value of up to 500 D registers in the PLC. The results can merge into the

datablock or overwrite the original datablock.
Select PLC->Generate datablock from RAM to pop up a window as shown in Figure 2-28.

Read The Data Register ¥alue |Z‘

Input the data register address range:
0 - \D (A mazx, of 500 address values
can be read at one time)
ﬁs; ~ walue | display type | | Read from RAM

Merge ko datablacl

lock

Overwrite datab

Figure 2-28 Reading data register value

Enter the range of the datablock to be read, click the Read from RAM button, and the data will be read into the list after the
instruction is correctly executed.

You can select hex, decimal or octal or binary system in the field of Display type to display the data.

After reading the data successfully, the buttons of Merge to datablock and Overwrite datablock are enabled. Clicking Merge
to datablock will add the results after the current datablock. Clicking Overwrite datablock will replace the contents in the
datablock with the generated results. After exiting the register value reading window, the software will prompt that the datablock
has changed and the datablock window will be opened automatically.
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Chapter 3 Element and data

This chapter details the description, classification and functions of the elements of IVC series small PLC.

3.1 Element type and function

3.1.1 Element overview

The PLC elements are virtual elements configured in PLC system design in order to replace the actual relays in the relay
control circuits. PLC uses the elements to calculate and configure system function. Due to their virtual nature, the elements can
be used repeatedly in the program, their number is in theory unlimited (only related to program capacity), and have no
mechanical or electric problems like their actual counterparts. Such features make the PLC much more reliable than relay
control circuits. In addition, it is easier to program and modify the logic.

The types and functions of IVC series PLC elements are shown in the following figure.

User program
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PLC system functions, system states,
time square wave, interrupts and
communication, etc.

Figure3-1 Types and functions of PLC elements

In this manual, the elements are named according to their types. For example:
® Input point X, or “X element” for short

Output point Y, or “Y element” for short

Auxiliary relay M, or “M element” for short

Data register D, or “D element” for short

°
°
°
® Staterelay S, or “S element” for short
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3.1.2 Element list
The elements of IVC series PLC are classified according to their functions, and are easily accessible.
The elements are listed in the following table.
Table 3-1 IVC series PLC elements
IVC1 series IVC1L series IVC2L series IVC2H series Numbered in
128 1/128 O(input 128 1/128 O(input 256 1/256 O (input 256 1/256 O (input
/0 X0~X177, output X0~X177, output X0~X377, output X0~X377, output Octal
YO~Y177)Nete! YO~Y177)Nete! YO~Y377)Nte! YO~Y377)Nte!
2048 (M0~M2047 10240
Auxiliary relay 2048 (M0~M2047) ( ) 2000 (M0~M1999) (MO~M10239) Decimal
Local auxiliary relay™®® |64 (LMO~LM63) 64 (LMO~LM63) 64 (LMO~LM63) 64 (LMO~LM63) Decimal
Special auxiliary relay  [256 (SM0O~SM255) 512 (SMO~SM511) 256 (SM0O~SM255)  |512 (SMO~SM511) Decimal
£ X State relay 1024 (S0~S1023) 1024 (S0~81023) (992 (S0~S991) 4096 (S0~S4095) Decima
emen
resourcesoe* [Timer 256 (TO~T255)\°*? 256 (TO~T255)""2  [256 (TO~T255)"'°? 512 (TO~T511)"**2 Decima
Counter 256 (CO~C255)"'*® 256 (C0O~C255)"® (256 (CO~C255)"°' (307 (CO~C256)\'*® Decimal
Data register 8000 (DO~D7999) 8000 (DO~D7999)  |8000 (DO~D7999)  [8000 (DO~D7999) Decimal
Data register R 32768 (RO~R32767)| Decimal
Local data register™®® |64 (V0~V63) 64 (VO~V63) 64 (VO~V63) 64 (VO~V63) Decimal
I i 16 (Z0~Z1 )
ndexed addressing |16 70~z15) 6 (20~215) 16 (Z0~Z215) 16 (Z0~Z215) Decima
register
Special data register 256 (SD0~SD255) 512 (SDO~SD511)  [256 (SD0~SD255) [512 (SDO~SD511) Decimal
Notes:

(IVC2H)

(IVC2H)

® 100ms: TO~T209
® 10ms: T210~T479
® 1ms: T480~T511
3: The C elements are addressed according to the counter types and functions:
(] 16bit up counter: C0O~C199
® 32bit up/down counter: C200~C235

® 32bit high-speed counter: C236~C255

(] 16bit up counter: CO~C199
® 32bit up/down counter: C200~C235
® 32bit high-speed counter: C236~C255, C301-C307, C256-C300 reserved
4: Part of PLC elements are reserved for internal tasks. Avoid using those elements in the user program. See Appendix 3Reserved elements.

5: These two elements are local variables that cannot be defined in the global variable table. When the user program calls subprograms or|
returns to the main program, they will be cleared, or be set through interface parameter transfer.

1: The X and Y elements are addressed in octal system, and X10 represents the 8" input point. The I/O point number here is the system capacity|
while the actual system I/O point number is determined by the actual system configuration (including extension modules and power supply).

2: The T elements are addressed according to the timing precision:
o 100ms: TO~T209
(] 10ms: T210~T251
® 1ms: T252~T255
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3.1.3 Input and output points

Element mnemonic
® X (discrete input point)
® Y (discrete output point)

Function

The X and Y elements represent respectively the input
state of hardware X terminal and output state of hardware
Y terminal.

The state of X elements is obtained through the input
image register, while the state of Y elements is output
through the output circuit driven by the output image
register. The two operations are carried out in the I/O
update stage of PLC scan cycle, as shown in 0. For
details, see iR ! RILBITIFFE. #iR! KRBT HHE. .
It is obvious that there is a brief delay in PLC'’s response
to the 1/0. The delay is related to the input filter,
communication, internal tasks and scan cycle.

ﬁg

Execution of user
program

L

Communication

L

Internal tasks

A

Update I/0

]

Figure 3-2 Schematic diagram of I/O update

Input filtering

ices

dev

Buttons, contacts, etc.

Classification

X0~X17 have digital filters whose filtering time can be set
at the system block. Others use hardware filter. X0~X5
can be used as the counting input point for high-speed

counters. Besides, X0~X7 can also be used for inputting
external interrupts, pulse tracking and SPD frequency
detecting instruction.

YO0 and Y1 can be used for high-speed output. Others are
ordinary output points.

Elements numbered in

Octal, starting with 0. The X and Y elements of both the
main module and the /O modules are numbered
continuously. X elements are numbered in X0~X7,
X10~X17 and X20~X27, etc. while Y elements are
numbered in YO~Y7, Y10~Y17 and Y20~Y27, etc.

Data type
Boolean (both X and Y)
Available forms

NO and NC contacts (dependent on which instruction
uses it) The NO and NC contacts have opposite state
values. They are sometimes referred to as “a” contact and
“b” contact.

You can use NO and NC contacts of the Y element during

programming.
Value assignment

1. The X elements accepts only hardware input state
value and forced operation state value. In the user
program, they cannot be changed through output or
instructions, nor be set during system debugging.

2. You can assign values to Y elements with the OUT
instruction, or set the state value of Y elements, or even
force or write Y element values during system debugging.
3. Through the system block, you can set the output
states of Y elements in the STOP state.
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3.1.4 Auxiliary relays

Element mnemonic
M
Function

The M state elements of discrete type are similar to the
transfer relays in the actual electrical control circuits. You
can use them to save various transit states in the user
program.

Elements numbered in
Decimal, starting with 0.
Data type

Boolean

Available forms

NO and NC contacts

3.1.5 State relays

Element mnemonic
S

Alias

Step flag

Function

As the step flag, the S elements are used in the
Sequential Function Chart (SFC). See ##i%! K#63/5//H
W R R T/ HW- .

Classification

S0~S19: initial step flag

Others: normal step flag

Elements numbered in

Decimal, starting with 0

Data type

Boolean
3.1.6 Timer

Element mnemonic

T

1 state bit

T bit element

Sign bit M8

ign bi |

Twordelement [ [ [T TTT[T[T]]7T ‘B
16 bits %

\
<

Figure 3-3 T element

Value assignment

1. Through instructions.

2. Write or force during system debugging.

Power loss saving

State M elements in the | M elements outside
saving range the saving range
Power loss Remain unchanged Cleared
RUN — STOP Remain unchanged | Remain unchanged
STOP — RUN Remain unchanged Cleared

Note: The saving range is set through the system block. See

HiR! R FI. #HiR! KRB 5 HIR. .

Note

When using the N:N bus protocol, some M elements will
be used by the system.

Available forms

1. Representation of steps (when used in STL instruction)
2. NO and NC contacts (when not used in STL instruction).
Similar to M elements, the NO and NC contacts of S
elements are available during programming.

Value assignment

1. Through instructions.
2. Write or force during system debugging.

Power loss saving

State S elements inthe | S elements outside
saving range the saving range
Power loss Remain unchanged Cleared
RUN — STOP Remain unchanged | Remain unchanged
STOP — RUN Remain unchanged Cleared

Note: The saving range is set through the system block. See

HiR! R HIR. #HiR! KRB 5 HIR. .

Function

The T element contains a word element (2 bytes) and a bit
element. The T word element can record a 16-bit value.
The T bit element represents the timer coil state and is
applicable to logic control.

Classification

According to the timing precision, the T elements are
classified into three types:

T element Timing precision

TO~T209 100ms
T210~T251 10ms
T252~T255 1ms
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The T elements with the timing precision of 1ms are
activated by interrupts, unrelated to the PLC scan cycle.
Their action time is the most precise. The update and
action time of other T elements are related to PLC scan
cycles.

Elements numbered in
Decimal, starting with 0
Data type

Boolean, word
Available forms

The timing and action mode of T elements are determined
by the timing instruction that uses them. There are four
timing instructions: TON, TOF, TONR and TMON. See #
w! ARBEFHW. iR REE5/ /. for details.

Value assignment

1. Through instructions.

3.1.7 Counter

Element mnemonic
C
Function

The C element contains a bit element and a word (or a
double word) element. The word elements can record
16-bit or 32-bit counted numbers, and is used as a value
in the program. The bit element represents the state of the
counter coil and is applied to logic control.

1 state bit
C bit elementm

Sign bit: M\SB
t6-itcounter M T [[ ] [[[ T[] [} LS8
ke 16 bits J

Sign bit: M\SB
s2-bitcounter [T [ [T T[T [ TTTTTTTTITTTT[T[TTTTT]T Ls8
L 16 bits * 16 bits %

Figure 3-4 C element
Classification
Two types: 16-bit counter and 32-bit counter
Elements numbered in
Decimal, starting with 0
Data type

Boolean, word or double-word

2. Write or force during system debugging.

Power loss saving

T elements in the .
) T elements outside
State saving range the saving ranae
(IVC2L series only) grang
Power loss Remain unchanged Cleared
RUN — STOP Remain unchanged | Remain unchanged
STOP — RUN Remain unchanged Cleared

Note: The saving range is set through the system block. See

HiR! R FI. #HiR! KRB 5 HIR. .

Note

The maximum timing value of T element is 32767. The
preset value is -32768~32767. Because T elements act
only when the counted value reaches or exceeds the
preset value, it is pointless setting the preset value as a
negative number.

Available forms

The instructions that may use the C elements are
classified into 4 types: CTU, CTR, DCNT and high-speed
I/0. See #4171 KECF5FIW. #1R ! KEEF5/HHK. and

#4181 635 Y. Application instructions for details.
The classification of C elements is shown below:

C element Type Applicable to
C0~C199 16bit up counter CTU,CTR
C200~C235 |[32bit up/down counter DCNT
C236~C255 |(32bit high-speed counter High-speed 1/0

Value assignment

1. Through instructions.
2. Write or force during system debugging.

Power loss saving

State C elements inthe | C elements outside
saving range the saving range
Power loss Remain unchanged Cleared
RUN — STOP Remain unchanged | Remain unchanged
STOP — RUN Remain unchanged Cleared

Note: The saving range is set through the system block. See

HiR! R FI. #HiR! KRB 5 HIR. .
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3.1.8 Data register

Element mnemonic

D,R

Function

As a data element, the D or R elements are used in many
calculation and control instructions as the operands.

Elements numbered in

Decimal, starting with 0

Data type

Every D or R element is a 16-bit register that can store
data, like an 16-bit integer.

Two D or R elements can form a double-word and store a
32-bit data, such as the long integer data or floating-point

data.
Sign bit M§B Dn element (n: 0 ~ 7999)
SinglewordD\MHHHH HHHTLSB
element | 16 bits J
. p MSB D 1el t LSB
Sign bit Dn element (n: 0 ~ 7998) ‘ (r::o Ne;gr;g;\ ‘
S oement (T
| 16 bits J 16 bits J
K A A
The data range of single word D element: -32, 168 ~ 32, 767
The data range of double word D element: -2, 147, 483, 648 ~ 2, 147, 483, 647

Figure 3-5 D or R element

3.1.9 Special auxiliary relay

Element mnemonic

SM

Function

The SM elements are closely related to the PLC system
function. They reflect PLC system function and system
state. For details, see Appendix 1Special auxiliary relay.

Classification

The frequently used SM elements include:

SMO: PLC operation monitor bit. It is ON when the
PLC is in RUN state.

SM1: initial operation pulse bit. It is ON in the first
scan cycle of PLC operation.

SM3: system error. It is ON if any system error is
detected after PLC is powered on or when PLC
changes from STOP to RUN.

SM10~SM12: respetively the clock square-wave
cycled at 10ms, 100ms and 1s (flipping-over twice in
a cycle).

In addition, you can use, control or change the PLC
system function by adjusting certain SM elements. Such
elements include:

Note

In a double-word D or R element, the higher 16-bit is in
the first D or R element; and the lower 16-bit is in the
second D or R element.

Available forms

The D or R elements are used in many calculation and
control instructions as the operands.

Value assignment

1. Through initialization. 2. Through instructions.
3. Write or force during system debugging.

Power loss saving

State D elements in the D elements outside
saving range the saving range
Power loss Remain unchanged Cleared
RUN — STOP Remain unchanged | Remain unchanged
STOP — RUN Remain unchanged Cleared

Note: The saving range is set through the system block. See
iR RECB5 IR #HiR! KRBD 5. .

R elements cannot be saved at power loss.

Note

Some D elements may be reserved for internal tasks
when the inverter instruction or N:N bus protocol is used.

® SM40~SMG68: interrupt control flag bit. Setting these
SM elements will enable the corresponding
interrupts.

® SM80/81: YO/Y1 high-speed pulse output stop
instruction.

® SM110~SM114: monitor bit of free port 0

SM135/136: Modbus communication flag bit.

® SM172~SM178: integrated analog channel enabling
flag (valid only for IVC1-1614BRA1)

Elements numbered in
Decimal, starting with 0
Data type

Boolean

Available forms

NO and NC contacts
Value assignment

1. Through instructions.
2. Write or force during system debugging.

Note
You cannot assign values to the read only SM elements.
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3.1.10 Special data register

Element mnemonic
SD
Function

The SD elements are closely related to the PLC system
function. They reflect PLC system function parameters,
state code and instruction execution data. See Appendix
2Special data register for details.

Classification

The frequently used SD elements include:

® SD3: system error code.

® SD50~SD57: high-speed pulse output monitor.

® SD100~SD106: real time clock data.

In addition, you can change PLC system function
parameters by changing certain SD elements. Such
elements include:

3.1.11 Indexed addressing register

Element mnemonic

z

Function

The Z elements are 16-bit registers that can store signed
integers. For detailed indexed addressing information,
see #HiR! ACH /W, #HiR! KL/ HW- .
Elements numbered in

Decimal, starting with 0

3.1.12 Local auxiliary relay

Element mnemonic
LM
Function

The LM elements are local variables and can be used in
the main program and subprograms. But being local
variables, they are valid only in a certain program.
Different programs cannot share the same LM element
directly. When the system jumps from one program to
another, the system will redefine the LM element. When
the system returns to the main program or calls a
subprogram, the redefined LM element will be cleared, or
be set by the interface parameter transfer.

The LM elements can be used to define the interface
parameters of subprograms to realize interface parameter

® SD66~SD68: cycle of timed interrupt.
® SDB80~SD89: locating instruction parameters.

Elements numbered in

Decimal, starting with 0

Data type

Word, double-word (integer)
Available forms

Storage and calculation of integers
Value assignment

1. Through instructions.
2. Write or force during system debugging.

Note
You cannot assign values to the read only SD elements.

Data type
Word
Available forms

The Z elements are used for indexed addressing. You
need to write the addressing offset to the Z elements
before you can use them.

Value assignment

1. Through instructions.
2. Write or force during system debugging.

transfer. For details, see ##R! R#F5/HIE. #iR! F
225 HE. .

Elements numbered in
Decimal, starting with 0
Data type

Boolean

Available forms

NO and NC contacts
Value assignment

1. Through instructions.
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3.1.13 Local data registe

Element mnemonic transfer. For details, see #iR! K#FF/HW. #iR! X
v BRI .

Function Elements numbered in

The V elements are local variables and can be used in the Decimal, starting with 0

main program and subprograms. But being local variables,
they are valid only in a certain program. Different
programs cannot share the same V element directly.
When the system jumps from one program to another, the
system will redefine the V element. When the system
returns to the main program or calls a subprogram, the
redefined V element will be cleared, or be set by the
interface parameter transfer.

Data type

Boolean

Available forms

Word, for numeric information
Value assignment

1. Through instructions.

The V elements can be used to define the interface
parameters of subprograms to realize interface parameter

3.2 Elements addressing mode

3.2.1 Bit-string addressing mode (Kn addressing mode)

Concept

The Kn addressing mode, or combined bit-string addressing mode, realizes addressing by combining bit elements into words
or double words.

Kn addressing method

The format is: “K(n)(U)”, where the “n” is an integer from one to eight, standing for the length of the bit string: nx4. The “U”
stands for the address of the starting element.

For example:

1. K1X0 stands for a word made up of (X0, X1, X2, X3).

2. K3YO stands for a word made up of (YO, Y01, Y02, Y03), (Y04, Y05, Y06, YO7), (Y10, Y11, Y12, Y13).

3. K4MO stands for a word made up of MO, M1, M2, M3..., M15.

4. KBMO stands for a word made up of MO, M1, M2, M3..., M31.

Data storage format of Kn addressing mode

The following is an example of how a specific data can be stored using the Kn addressing mode:
MOV 2#10001001 K2MO (which is equal to MOV 16#89 K2MO0, or MOV 137 K2MO0). After executing the instruction, the result
is:

Data Highest bit Middle bit Lowest bit
K2MO0 M7 M6 M5 M4 M3 M2 M1 MO
16#89 1 0 0 0 1 0 0 1

Notes

If the destination operand uses the Kn addressing mode, while the data to be stored is longer than the length of the destination
operand, the system will keep the lower bits and discard the higher bits.

For example:

Execute instruction DBITS 16# FFFFFFFO K1MO. After executing the instruction, the operand 2 (K1MO) should store the
calculation result 16# 1c¢ (28). However, the K1MO is only 4 bits wide, which is not enough for 16# 1c. By discarding the higher
bits, the actual operand 2 is K1M0=16# c (12).
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3.2.2 Indexed addressing mode (Z addressing mode)

Concept

The IVC2L/IVC2H series PLC provides the Z addressing mode, or indexed addressing mode. You can use the Z elements
(indexed addressing register) to get indirect access to the targe elements.

Z addressing method

Targe address=Basic element address+Address offset stored in Z element

For example:

In the indexed addressing mode, for DOZ0 (Z0=3), the target address is D3, because DO is the basic address, and the address
offset is stored in element Z0, which in this case, is 3.

Therefore when Z0=3, the instruction “MOV 45 DO0Z0” is equal to “MOV 45 D3” in effect, because in both cases the D3 is
set as 45 by the instruction.

Indexed addressing example

1. Bit element indexed addressing example
LD MO1

MOV 6 Z1

SFTR X0zZ1 MO 8 2

The preceeding instructions are in effect equal to:

LD MO 1
SFTR X6 MO 8 2
The addressing process is as follows:

2. Word element indexed addressing example
LD MO 1

MOV 30 Z20

MOV D100z20 DO

The preceeding instructions are in effect equal to:
LD MO 1

MOV D130 DO

The addressing process is as follows:

Z1=6 Z20=30
X0Z1=X(0+Z1)=X6 D100 Z20=D(100+Z20)=D130
Notes

1. The Z elements store the address offset for the indexed addressing mode. They support signed integers, which means
minus offset is supported.

For example:

MOV -30 Z20

MOV D100Z20 DO

The preceeding instructions are equal to the following one in effect:

MOV D70 DO

2. The SM elements and SD elements do not support the Z addressing mode.

3. Pay attention to the address range when using the Z addressing mode. For example, D7999Z0 (Z0=9) is outside the address
range of the D elements, which is not bigger than D7999.

3.2.3 Indexing addressing mode in bit-string combination

The indexed addressing mode can be used in combination with the bit-string addressing mode. For example: K1X0Z10.
In this mode, the starting element address is found through the Z addressing mode, and then the Kn addressing mode is used
to determine the length of the bit string.

For example:
LD M1
MOV 3 Z10

MOV K1X0z10 DO

The preceeding instructions are in effect equal to:
LD M1

MOV K1X3 DO

The addressing process is as follows:

Z10=3

K1X0Z210=K1X (0+Z10)=K1X3
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3.2.4 Storing&addressing 32-bit data in D, R and V Elements

Storing 32-bit data in D, R and V elements

The DINT, DWORD and REAL data are all 32-bit, while the D, R or V elements are only 16-bit. Two consecutive D, R or V
elements are needed to store the 32-bit data.

The IVC2L series PLC stores the 32-bit data in the Big Endian mode, which means the elements with smaller addresses are
used to store the higher bits, while the elements with bigger addresses are used to store the lower bits.

For example, the signless integer “16# FEA8_67DA” is stored in the element (DO, D1). The actual storing format is:

DO OxFEA8
D1 0x67DA

Addressing 32-bit data in D, R and V elements

You can use a D or V element to locate a 16-bit data, such as an INT or WORD data, or a 32-bit data, such as a DINT or
DWORD data.

Ifa D, RorV element address is used in an instruction, the operand data type determines whethther the data is 16-bit or 32-bit.
For example:

In the instruction “MOV 16#34 DO0”, the address DO stands for a single DO element, because operand 2 of the MOV
instruction is of the WORD data type.

In the instruction “DMOV 16# FEA867DA DO0”, the address DO stands for two consecutive words: DO and D1, because
operand 2 of the DMOV instruction is of the DWORD data type.

3.3Data

3.3.1 Datatype

All instruction operands are of a certain data type. There are altogether six data types, as listed in the following table:

Table 3-2 Operand data types

Data type Type description Data width Range
BOOL Bit 1 ON, OFF (1, 0)
INT Signed integer 16 -32768~32767
DINT §igned double 32 -2147483648~2147483647

integer

WORD Word 16 0~65535 (16#0~16#FFFF)
DWORD Double word 32 0~4294967295 (16#0~16#FFFFFFFF)
REAL Floating point 32 +1.175494E-38~+3.402823E+38

3.3.2 Correlation between elements and data types

The elements used as instruction operands must have suitable data types. The correlations are listed in the following table.
Table 3-3 Elements and data type correlations

Data type Elements
BOOL c T
X Y M S LM SM
INT Constant| KnX KnY KnM KnS KnLM | KnSM D SD C T \% VA R
DINT Constant| KnX KnY KnM KnS KnLM | KnSM D SD C \% R
Constant| KnX KnY KnM KnS KnLM | KnSM D SD C T \% VA R
WORD
Constant| KnX KnY KnM KnS KnLM | KnSM D SD C T \% R
DWORD
Constant D \% R
REAL
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If an instruction uses an operand with unsuitable data type, the instruction will be deemed illegal. For example, instruction
“MOV 10 XO0”is illegal because operand 2 of the MOV instruction is of signed integer data type, while the X0 element can
store only Boolean data.

Note

1. When the operand is of INT or WORD type, the applicable elements include KnX, KnY, KnM, KnS, KnLM and KnSM, where
1=n<4

2. When the operand is of DINT or DWORD type, the applicable elements include KnX, KnY, KnM, KnS, KnLM and KnSM,
where 5=n<8

3. When the operand is of INT or WORD type, the applicable C elements are CO~C199.

4. When the operand is of DINT or DWORD type, the applicable C elements are C200~C255, C301~C306.

3.3.3 Constant

You can use constants as the instruction operands. IVC2L series PLC supports input of multiple types of constants. The usual
constant types are listed in the following table:
Table 3-4 Constant types

Constant type Example Valid range Remarks

Pecunalconstant(16-mtsgned -8949 -30768~32767
integer)
Pecunalconstant(16-mtun$gned 65326 0~65535
integer)
Decimal constant (32-bit signed | | 17483646 -2147483648~2147483647
integer)
F)emmal constant(32-bit unsigned 4294967295 0~4294967295
integer)
Hex constant (1 G-bit) 16#1FE9 16#0~16#FFFF The hex, octal or binary constants
Hex constant (32-bit) 16#FD1EAFE9 16#0~16#FFFFFFFF are neither positive nor negative by
Octal constant (16-bit) 8#7173 8H#HO~8#17TTT7 themselves. When used as
Octal constant (32-bit) 8#71732 8HO~BHITTTTTTTTTT operands, the positive and negative
Binary constant (16-bit) 2#10111001 2#0~2#1111111111111111 nature of these constants are

. . 2#0~2#1111111111111111 determined by the data type of the
Binary constant (32-bit) 2#101110011111 1111111111111111 operand.

Compliant with IEEE-754.
-3.1415E-16 The programming software can
Single-precision floating point 3.1415E+3 +1.175494E-38~+3.402823E+38 display and input floating point
0.016 constants with 7-bit of operational
accuracy
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Chapter 4 Programming concepts

This chapter details the programming of IVC series small PLC, including the programming language, program components,
data type, addressing mode and annotating function. The programming and usage of subprograms are also introduced, and
finally, the general explanation of instructions.

4.1 Programming language
Three programming languages are provided: ladder diagram (LAD), instruction list (IL) and sequential function chart (SFC).

4.1.1 Ladder diagram (LAD)

Concepts

The LAD is a widely-used diagram programming-language, similar to the electric (relay) control diagram. It features:
1. Left bus, with right bus omitted.

2. All control output elements (coils) and functional blocks (application instructions) share the same power flow inlet.
The electric control diagram and LAD are equivalent to a certain degree, as shown in the following figure.

M X0 T1 X1 Y0
LSt PB R — N | —1C
/g %2 X3
LS2 SS L

Figure 4-1 The equivalence between electric control diagram and LAD

LAD basic programming components

According to the principles in electric control diagram, several basic programming components are abstracted for the LAD:

1. Left bus: Corresponding to the control bus in electric control diagram, it provides power for the control circuit.

2. Connecting line (— 1): Corresponding to the electric connection in electric control diagram, it connects different
components.

3. Contact (1F): Corresponding to the input contact in electric diagram, it controls the ON/OFF and direction of control currents.
The parallel and serial connection of contacts stands for the logic calculation of inputs, determining the transfer of power flow.
4. Cail (%?): It corresponds to the relay output in electric control diagram.

5. Function block (£ ): Or application instruction. Corresponding to the execution unit or functional device that provides special
functions in electric control diagram, it can accomplish specific control function or control calculation function (like data
transmission, data calculation, timer and counter).

Power flow

Being an important concept in LAD, the power flow is used to drive coils and application instructions, which is similar to the
control current output by the driving coil, and executed by the execution unit in electric control diagram.

In LAD, the coils or application instructions must be preceded with power flow, because the coils can output and instructions
can be executed only when the power flow is ON.

The following figure demonstrates the power flow in LAD and how the power flow drives coils or function blocks.
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Power flow No.1
Mo M Nz Ba (]
| = | - \ o m>
MO M1 [\ Power flow No.1
i i { }
M M
[FE |} Power flow No.2
Mo m n m A
4 {aES} il {E i < Il >
L] Tz
Power flow No.3 : 3
Three power flows
- 399
T Mov 399 oo ]

Figure 4-2 Power flow and its driving function

4.1.2 |Instruction list (IL)

The IL, or the instruction list composed by users, is a text programming language.

The user program stored in the PLC main module is actually the instruction list recognizable to the main module. The system
realizes the control function by executing the instructions in the list one by one.

The following is an example of equivalent LAD and IL.

LAD IL
LD X0
OR X1
AND X14
MPS
ouT YO
X0 ¥14 Y0 AND X1
— :j—‘ D ouT Y1
X1 X1 ¥1 MPP
— < > AND X2
X2 Y2 MPS
< 2 ouT Y2
X3 ¥4 Y3 AND X3
— — —< p) AND X4
X5 X6 Y4 ouTt Y3
— D) MRD
X7 X10 LD X5
— AND X6
5 LD X7
—C J AND X10
ORB
ANB
ouT Y4
MPP
ouT Y5

4.1.3 Sequential function chart (SFC).

The SFC is a diagram programming-language usually used to realize sequence control, which is a control process that can be
divided into multiple procedures and proceed according to certain working sequence.

The user program designed with SFC is direct and clear because it has a structure similar to the actual sequence control
process.

See the following figure for a simple example of SFC.
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Figure 4-3 Example of SFC

4.2 Program components

The program components include user program, system block and data block. You can change these components by
programming.

4.2.1 User program

A user program is the program code composed by users. It must be compiled into executable instruction list, downloaded to the
PLC and executed to realize the control function.

The user program comprises three program organization units (POU): main program (MAIN), subprogram (SBR) and interrupt
(INT).

Main program (MAIN)

The main program is the main body and framework of the user program. When the system is in RUN state, the main program
will be executed cyclically.

One user program has only one main program.

Subprogram (SBR)

A subprogram is a program independent in structure and function. It can be called by other POUs. Subprograms generally have
call operand interface and are executed only when being called.

A user program can have random number of subprograms, or no subprogram at all.

Interrupt (INT)

An interrupt is a program section handling a specific interrupt event. A specific interrupt event always corresponds to a specific
interrupt.

Upon the occurance of an interrupt event, a ordinary scan cycle will be interrupted. The system will run the corresponding
interrupt until the interrupt is finished, when the system will return to the ordinary scan cycle.

A user program can have random number of interrupts, or no interrupts at all.

4.2.2 System block

The system block contains multiple system configuration parameters. You can modify, compile and download the system block
to configure the operation mode of the main module.

For details, see #53%! FK#F 5 HI. 7! F#F5/HI¥. orthe related description in Auto Station Programming Software
User Manual.

4.2.3 Data block

The data block contains the values of D or R elements. By downloading the data block to the PLC, you can set a batch of
designated D or R elements.
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If the Datablock enabled is checked in the Advanced Settings tab of System block, the D or R elements will be initialized by
the data block before the PLC executes the user program.

4.3 Block comment and variable comment

4.3.1 Block comment

You can add comments to the program. Occupying a whole row, each piece of comment can be used to explain the function of
the following program block.

In the program, right click and select Insert Row to insert a row above the current row. You can use an empty row to separate
two program sections.

To make a block comment, just select an empty row, right click and select Insert Block Comment.

[5 MaIN * | 4| |x
Wariable addr. Variable Name |Variable Type Data Type Commen_t,s ~
TENP BOOL |
| TENE BOOL G
< | b4

~
) Undo Ctrl+2

Select al Ctrl+a

Insert Row: Chrl+I !
Delete Row Chrl+L

Insert Block Comment... Ctr+E

*E1

Switch Insert/Overwrite Mode  Insert
BZE6 M2

<3 _'_|4_[ SET 527 ] ~

Figure 4-4 Adding block comment

Input your comment into the Block Comment dialog box that pops out and click the OK button

Block Comment

Figure 4-5 Block comment dialog box

The comment will appear in the empty row, as shown below:

_DMAIN"‘] ES

Varisable addr. Variable Name |Variable Type Data Type Comments
TEMF EOOL

TEMF EOOL v
< *
~
*Labeling procedures®’
FEE] Mz
<5 b—1 =ET 224 1
Mz 220
>
EELY vz
<= 2
xE
1t SET 525 1
525 X2
] ST Mz ]
%11
——At+—o =ET 320 ]
b
< >

Figure 4-6 Block comment dialog box
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A block comment occupies a whole row. You cannot add a block comment to an occupied row, nor can a row occupied by a

comment be used for other purposes.

4.3.2 Variable comment

You can define variables in the Local
local variable table) , and use them in

variable table and Global variable table. (See 2.2.3Global variable table and 4.4.3SBR
the LAD programming language. A variable can stand for a certain address to make the

program more sensible. Figure 4-7 shows some variables defined in a global variable table.

o M

I * I Global variable table * ] a4l %

1
2
3
4

Symbol addressing

Variable Name ~

Wariable addr.
®2

SML

H13

®0

Couments
Forward jogging Forward jog button
Power-on

Servo faulty

Stop button

Serwo ampl.
Stop button

faulty

Figure 4-7 Variables defined in the global variable table

When the defined variables are used, you can select View->Symbol Addressing to display their names instead of their

addresses in the LAD or IL program.

The following figure shows the LAD program when the Symbol Addressing is not checked.

_DMAIN*]

4%

T
<

Comments

S

ariable addr. ¥Wariable Nawme Variable Type Data Type
——

X0 To

P

w0

2

*lpen the walwve to the pool®/

Mo 153

SET F1
ML

Figure 4-8 When symbol addressing is unchecked

b

The following figure shows the LAD program when the Symbol Addressing is checked.

_DMAIN*]

A X

ki
£

Element comment

ariable addr. Wariable Name Variable Type Data Type |Comments
—

>

Waterpress
ure Timing

— —— —

Alarmindic
ater

*0pen the walwve to the pool®/

Startl Stopl

SET alve

Svarce

Figure 4-9 When symbol addressing is checked

You can select View->Element Comment to display the element comments in the LAD program, as shown in #i2! £3RF 5]

R .
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_DMAIN*] ES

Variable addr. Wariable Name Variable Type Data Type |Comments
——
< b4

Taterpress Alarmindic A
ure Timing atez

P — 2

prack of watilmins Water volum
ex pres=u = alarm

*ipen the walwe to the pool®/

Starel Soopl

- SET  Walve ]
Control Wal
e
Starti
— ~
< b3

Figure 4-10 LAD program displaying element comments

Note

The block comment, global variable table and local variable table can be compiled and downloaded to IVC2L and IVC2H series
PLC. To store such information, battery backup is needed. However, although battery failure may cause information loss,
comment upload failure and user information file error report, the user program can still run normally.

4.4 Subprogram

441 Concept

Being an optional part of the user program, a subprogram (SBR) is an independent program organization unit (POU) that can
be called by the main program or other SBRs.

You can use SBRs in your user program to:

1. Reduce the size of the user program. You can write a repeated program section as a SBR and call it whenever necessary.
2. Clarify the program structure, particularly the structure of the main program.

3. Make the user program more transplantable.

4.4.2 Note for using SBRs

Note the following when writing or calling a SBR:

1. The PLC supports up to 6 levels of SBR nesting.

The following is an fine example of 6-level of SBR nesting:

MAIN—SBR1—-SBR2—SBR3—SBR4—->SBR5—>SBR6 (where the “—” represents calling with the CALL instruction)
2. The PLC does not support recursive calling and cyclic calling of SBRs.

The following two examples show two illegal SBR callings.

® MAIN—-SBR0O—SBRO (recursive calling, illegal)

® MAIN—-SBR0—SBR1—-SBRO (cyclic calling, illegal)

3. You can define up to 64 SBRs in a user program.

4. You can define up to 16 bit variables and 16 word variables in the local variable table of a SBR.

5. When calling a SBR, the operand type of the CALL instruction must match the variable type defined in the SBR local variable
table. The compiler will check the match.

6. The interrupts are not allowed to call SBRs.

443 SBR local variable table

Concept

The SBR local variable table displays all SBR interface parameters and local variables (both are called variables) and
stipulates their properties.

SBR variable properties

The SBR variables (including interface parameters and local variables) have the following properties:
1. Variable address
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Based on the variable data type, the software will automatically assign a fixed LM or V element address to each SBR variable
in sequence.
2. Variable name
You can give each SBR variable a name (alias). You can use a variable in the program by quoting its name.
3. Variable type
The SBR variables are classified into the following four types:
® IN: The IN type variables can transfer the inputs of SBR when the SBR is being called.
® OUT: The OUT type variables can transfer the SBR execution result to the main program when a SBR calling ends.
® IN_OUT: The IN type variables can transfer the inputs of SBR when the SBR is being called, or transfer the the SBR
execution result to the main program when a SBR calling ends.
® TEMP: The TEMP variables are local variables that are valid only within the SBR.
4. Data type
The variable data type specifies the range of the data. The variable data types are listed in the following table.
Table 4-1 Variable data types

Data type Description Occupid LM/V element address
BOOL Bit type One LM element address
INT Signed integer type One V element address
DINT Signed double integer type Two consecutive V element addresses
WORD Word type One V element address
DWORD Double word type Two consecutive V element addresses
REAL Floating point type Two consecutive V element addresses

444 SBR parameter transfer

If local input or output variables are defined in a SBR, when the main program calls the SBR, you should input the
corresponding variable values, global variables or temporary variables into the SBR interface parameters. Note that the global
variable should be of the same data type with the local variable.

445 Example

What follows is an example of how to write and call a SBR.
Function of this example SBR

Call SBR_1 in the main program to complete a adding calculation of two integer constants 3 and 2, and assign the result 5 to
DO.

Operation procedures

Step 1: Insert a SBR into the project and name it as SBR_1.
Step 2: Write SBR_1.
1. Set the SBR calling interface through the SBR_1 variable table.
1) Variable 1: Name it as IN1 (variable type: IN). Set the data type as INT. The software will assign it with a V element address
of VO.
2) Variable 2: Name it as IN2 (variable type: IN). Set the data type as INT. The software will assign it with a V element address
of V1.
3) Variable 3: Name it as OUT1 (variable type: OUT). Set the data type as INT. The software will assign it with a V element
address of V2.
2. Write the SBR_1 as:
LD SMO
ADD #IN1 #IN2 #OUT1
The above program is shown in the following figure.
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Project Manager 23X [ MaIN * ]-_;_, SBR_1 l FIES
| AFDS Variable addr. Variable Name | ¥ariable Type |Data Type 'Cumment_,s -~
Vo INl I | INT
V1 Iz I | INT
Global wariable table | | IH_ouT | INT |
|7 Datablock vz | 0UTL | ouT | INT | v
System black < >
#-4C4 Cross reference table 7
= Element monitoring table SH0
EMT_1 1 —H e g #1nz gouTL 1 :
= EE Comm. equipment connection
[H Configuration table of MDI f
< E v
= |Project Manager ] Instruction Tree £ >
Figure 4-11  Writing SBR_1

Step 3: Write the main program and call the SBR
Use the CALL instruction in the main program to call SBR_1.
The corresponding main program is as shown below:

LD MO
CALL SBR_1

3 2 DO

You can use the parameter transfer relationship table as shown in the following figure to set the parameters transferred to the
subprogram and specify the element for storing the result of the subprogram.

® Parameter IN1 is used to transfer constant integer 3
® Parameter IN2 is used to transfer constant integer 2
® The result OUT1 is stored in DO

Project Manager

&X [ MAIN * ]:'J_-i SER_1 % | IES

[ System block
2] @ Cross reference table
=] Element monitoring ta
EMT_1
=-HH Conm. equipment. conne
[H configuration tabl

< ¥

=|Project Ma... | [&] Instruction...| | €

Wariable addr. Variable Name Variable Type Data Type |Comments o

Erogranblock TEMF BOOL v

[T} mazw = N
[ smR1

Global variable table "o e

~| Datablock CALL  BER_1 2 z bl ] 2

Invoke Subprogram

Subpragram iSBR_l |

Varisble name |varishle address |variable type|data type conment
IH ] I | IHT H

0z V1 H IHT 2

Tt vz ot THT 0

OF, ] [ Cancel

Figure 4-12 Calling subprogram

Step 4: Compile, download and run the user program and check the correctness of the SBR logic.

Execution result

When MO is ON, SBR_1 will be called. Values 2 and 3 are transferred to the operands IN1 and IN2 to carry out the calculation
operation. The result 5 is then returned to the main program, and in the end, DO is 5.

4.5 General information of instructions

451

Instruction operands

The instruction operands can be classified into the following two types:
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® Source operands: or S (or S1, Sy, Sz ... when there are more than one of them in the same instruction). The instruction
reads values from source operands for calculation.

® Destination operands: or D (or D4, D2, D3 ... when there are more than one of them in the same instruction). The
instruction controls or outputs values to the destination operands.

The operands could be bit elements, word elements, double-word elements, or constants. See the specific instruction

description in Chapter 5 or Chapter 6 for details.

452 Flag bit

The instruction result may affect three kinds of flag.

Zero flag SM180

The zero flag is set when the instruction operation result is zero.
Carry flag SM181

The carry flag is set when the instruction operation result is a carry.
Borrow flag SM182

The borrow flag is set when the instruction operation result is a borrow.

4.5.3 Limits to instruction usage

There are some limits to the usage of certain instructions. For details, see the description of the specific instruction.

Exclusive hardware resources

Some instructions requires hardware resources. When a specific hardware is being used by a certain instruction, the access to
the hardware will be denied to other instructions, because the occupation of the resource is exclusive.

Take the high-speed I/O instructions and SPD instruction for example. Any of these instructions occupies a input point among
X0~X7. The limited resources will make it impossible to execute these instructions at the same time.

Exclusive time

The execution of certain instructions may take some time. During such period, the system will be too busy to execute other
instructions.

Take the XMT instruction for example. Because of the time limit in communication, only one XMT instruction can be executed
once. In the same way, the free port can execute only one RCV instruction once. Every time when a Modbus instruction is
being executed, the communication channel will be unavailable to other instructions for a while. The same is true to other
instructions such as high-speed output instructions, locating instructions and inverter instructions.

Application limit

Some instructions cannot be used in certain situations due to their limited application scope.

For example, instruction pair MC/MCR cannot be used in the steps of SFC.
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Chapter 5 Basic instructions

This chapter details the basic instruction of IVC series small PLC, including the instruction format (form), operand, influenced

flag bit, function, example and sequence chart.

5.1 Contact logic instructions

5.1.1  LD: NO contact power-flow loading

LAD: Applicable to IVC1 IVC1S IVCIL IVC2L IVC2H
LD
— |—‘—( D) Influenced flag bit
IL: LD (S) Program steps 1
] Indexed
Operand| Type Applicable elements addressing
S BOOL X|Y|M|S|LM|SM| |Dx.y| |c|T| |

Operand description Example o Mo
S: Source operand M 2 5

——
Function description OouUT Y0

When MO is ON, YO is ON.
Connected to the left bus to connect 01 2 Y0
(status: ON) or disconnect (status: LI
OFF) the power flow. LD D1.2

OuUT YO

5.1.2 LDI: NC contact power-flow loading

When the 2" bit of D1 is 1, YO is ON.

Note

For the contact logic instructions of IVC1 series, when the
operands are M1536~M2047, the actual program steps will be
the instruction program steps plus 1.

For the contact logic instructions of IVC2H series, when the
operands are M1536~M10240, C256~C511, T256~T511 and
S0~S4096, the actual program steps will be the instruction
program steps plus 1. When the operands are Dx.y, the
program steps will be 4.

LAD:

Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

LDI
__l/]:_c ) Influenced flag bit
IL: LDI (S) Program steps 1
Indexed
Operand| Type Applicable elements

P e PP addressing

S | BoOL X|Y|M|S|LM|SM| |Dx.y| |c|T| |

Operand description

Example
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S: Source operand Mo 1 LDI MO
I—-—( [
Function description OuUT YO

Connected to the left bus to connect When MO is OFF, YO is ON.
(status: OFF) or disconnect (status:
ON) the power flow. Note

For the contact logic instructions of IVC1 series, when the
operands are M1536~M2047, the actual program steps will be
the instruction program steps plus 1.

For the contact logic instructions of IVC2H series, when the
operands are M1536~M10240, C256~C511, T256~T511 and
S0~S4096, the actual program steps will be the instruction
program steps plus 1. When the operands are Dx.y, the
program steps will be 4.

5.1.3 AND: NO contact power-flow and

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
AND
rrrrrrrr p Influenced flag bit

— — B 3]

IL: AND (S) Program steps 1

Operand| Type Applicable elements Indexe.d
addressing

S BOOL X|Y|M|S|LM|SM| |Dx.y| |C|T| |
Operand description Example
S: Source operand LD MO
I M0 M1 1o
Function description . . . AND M1
: T Y

After conducting the “and” operation on the ou 0

ON/OFF status of the designated contact (S) and

the current power flow, assign the value to the When MO0 is ON and M1 is ON, YO is ON.

current power flow.

5.1.4 ANI: NC contact power-flow and
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
ANI
/3 Influenced flag bit
i ’

— | —C )

IL: ANI (S) Program steps 1

Operand| Type Applicable elements Indexe.d
addressing

S BOOL X|Y|M|S|LM|SM| |Dx.y| |C|T| |
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Operand description Example

S: Source operand LD MO
MO M o

Function description I—i [ L1 ; > ANl M1

After reversing the ON/OFF status of the ouT YO

designated contact (S), conduct “and” operation When MO is ON and M1 is OFF, YO is ON.

on the reversed result and the current power flow,
and then assign the value to the current power
flow.

5.1.5 OR: NO contact power-flow or

Applicable to IVC2L IVC1 IVC1SIVC2H
| | f )
11 ~
LAD:
Influenced flag bit
IL: OR (S) Program steps 1
Operand| Type Applicable elements a(ljr;l(::::icr‘]g
S BOOL X|Y|M|S|LM|SM| |Dx.y| |c|T| |
Operand description Example
S: Source operand ] 10
) o o LD MO
Function description OR M1
M1

After conducting “OR” operation on the ON/OFF — OUT YO
status of the de3|gnatedl contact (S) and the When MO or M1 is ON, YO is ON.

current power flow, assign the value to the

current power flow.

5.1.6 ORI: NC contact power-flow or
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
| | &
7777777 Influenced flag bit
IL: ORI (S) Program steps 1
Operand| Type Applicable elements a(ljr;l(::::icr‘]g
S BOOL X|Y|M|S|LM|SM| |Dx.y| |c|T| |

Operand description Example

S: Source operand Mi ﬁ , LD M
Function description ORI M2
After reversing the ON/OFF status of the s OUT YO
designated contact (S), conduct “OR” operation on

the reversed result and the current power flow, and When M1 is ON or M2 is OFF, YO is ON.

then assign the value to the current power flow.
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5.1.7 OUT: Power-flow output

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
ouT
z/ Influenced flag bit
— —< 2
IL: OUT (S) Program steps 1
Indexed
Applicable el
Operand| Type pplicable elements addressing
S BOOL X|Y|M|S|LM|SM| |Dx.y| |C|T| |

Operand description Example

S: Source operand n 0 LD M1
Function description . OuUT YO0
Assign the value of the current power flow to the When M1 is ON, YO is ON.

designated coil (D)

5.1.8 ANB: Power-flow block and

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
/ANB
| | o—— | S
Influenced flag bit
L L1
Power flow Power flow
block 1 block 2
IL: ANB Program steps 1
Operand description Example
Function description LD MO
Conduct “and” operation on the Mo nz 10 OR M1
power flow values of two power . . (> LD M2
flow blocks, and then assign the m na OR M3
value to the current power flow. — — ANB
OouUT YO
When MO or M1 is on, and M2 or M3 is ON, YO0 is ON.
5.1.9 ORB: Power-flow block or
LAD:
Power flow block 1 Applicable to IVC1 IVC1S IVCILIVC2L IVC2H

Influenced flag bit

Power flow block 2

IL: ORB Program steps 1
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Operand description Example
Function description LD M1
Conduct “or” operation on the M1 Nz 10 AND M2
ral
power flow values of two power . . ¢ . LD M3
flow blocks, and then assign the na B AND M4
value to the current power flow. { { ORB
OUT YO
When both M1 and M2 are ON, or both M3 and M4 are ON, YO
outputs ON.
5.1.10 MPS: Output power-flow input stack
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
/MPS
— —— H——=< D
c ) Influenced flag bit
— % D
IL: MPS Program steps 1
Function description Note
Push the current power flow value It is prohibited to use the MPS instruction consecutively for over 8
into the stack for storage, so that it times in a LAD program (with no MPP instruction in between),
can be used in the power flow otherwise the power flow output stack may overflow.
calculation for the subsequent
output branches.
5.1.11 MRD: Read output power-flow stack top value

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

— —— —C O

/,,_| — 3 Influenced flag bit

MRD

— =

IL: MRD Program steps 1

Function description

Assign the top value of the power flow output stack to the current power flow.

5.1.12 MPP: Output power-flow stack pop off

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

— < D]
—C D] Influenced flag bit
- )
MPP

IL: MPP Program steps 1
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ED
— ——¢—<C >

Function description Example
Pop the power flow output stack, and LD MO
assign the popped value to the current MPS
power flow. Mo Mi i) AND M1
-
i - - 2 ouT YO0
Mz 11 MRD
3 AND M2
3 1z OUT Y1
— — 2
MPP
AND M3
ouT Y2
5.1.13 EU: Power flow rising edge detection
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
EU
! | |41 ¢ D) Influenced flag bit
IL: EU Program steps 2
Function description Example
Compare the current power flow status LD MO
with its previous status. If the power flow n o EU
rises (OFF—ON), the output is valid in the I—-—‘ﬂ—[ SET 10 ]
SET YO
current scan cycle.
5.1.14 ED: Power flow falling edge detection
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

Influenced flag bit

IL: ED

Program steps 2

Function description

Compare the current power flow status with
its previous status. If the power flow falls
(ON—OFF), the output is valid in the current
scan cycle.

Example

LD M2
| M2 Y2 MPS

| {11 C J EU
‘ L Y3 OouT Y2
< J MPP
ED
OuUTY3
1. In two consecutive scan cycles, the status
of M2 contact is OFF and ON respectively.
When the EU instruction detects a rising

edge, Y2 will output ON status with the width

Sequence chart of example

ON
OFF
M2
ON
Y2 OFF
ON
Y3 OFF

Note

In LAD program, the rising edge contact or falling edge
contact instruction shall be used in series rather than in
parallel connection with other contact elements.

In LAD program, the rising edge contact and falling edge
contact instruction cannot directly connect to the left
power flow bus.

The examples of improper use of EU/ED instructions in
LAD program are shown as follows:



Programming manual of IVC series small PLC

Chapter 5 Basic instructions

61

of a scan cycle.

2. In two consecutive scan cycles, the status
of M2 contact is ON and OFF respectively,
when the ED instruction detects a trailing
edge, Y3 will output ON status with the width
of a scan cycle.

5.1.15 INV: Power-flow block inverse

—A

X Y2
n

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
| { | C ]
N Influenced flag bit
INV
IL: INV Program steps 1

Function description

Reverse the current power flow value and then assign to the current power flow.

Note

In LAD program, the INV instruction shall be used in series rather than in parallel connection with contacts.

INV cannot be used as the first instruction in the input parallel branch.

In LAD program, the INV instruction cannot directly connect to the left power flow bus.

The examples of improper use of INV instructions in LAD program are shown as follows:

| X MO MO MO
{ | { | C b
X MZJ X
+‘
5.1.16 SET: Set
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| b— SET o) ] Influenced flag bit
IL: SET(S) Program steps 1
Operand| T Applicable elements Indexed
pera ype PP addressing
S BOOL |Y|M|S|LM|SM| |Dx.y| |c|T| |
Operand description Example
S: Source operand no ;) LD MO
SET M1 ]
Function description SET M1
When the power flow is valid, the bit
element designated by D will be set.
5.1.17 RST: Reset
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
— —— rsT @ ] Influenced flag bit
IL: RST(S) Program steps 1
Operand| T Applicable elements Indexed
pera ype PP addressing
S BOOL | Y | M | S | LM | SM | |Dx.y| | C | T | |
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Operand description
S: Source operand
Function description

When the power flow

designated bit element (D) will be reset.

Example

Mo OFF
RST M1

Note

LD MO
RST M1

If D is C element, the corresponding count value will be
reset; if D is T element, the corresponding timing value will

be reset.
5.1.18 NOP: No operation
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| — nNoP ] Influenced flag bit
IL: NOP Program steps 1

Function description

This instruction does not enable any action.

5.2 Main control instruction

5.2.1 MC: Main control

Note

In LAD program, this instruction cannot directly
connect to the left power flow bus.

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| ——-7IMC (81 Influenced flag bit
IL: MC(S) Program steps 3
Operand| Type Applicable elements Indexed
pera w PP addressing
S INT Constant| | | | | | | | |
Operand description
S: Source operand
5.2.2 MCR: Main control remove
IVC1 IVC1S IVC1iLIvC2L
LAD: Appli |
pplicable to IVC2H
| [ MCR 6501 Influenced flag bit
IL: MCR(S) Program steps 1
Operand| Type Applicable elements Indexed
pera w PP addressing

S INT

Constant|
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Operand description
S: Source operand
Function description

1. MC and MCR form a MC-MCR structure. The MC instruction
indicates the beginning a MC-MCR structure, and its operand S is
the SN of the MC-MCR structure. The value of S is a constant
ranging from 0 to 7. MCR indicates the end of the MC-MCR
structure.

2. When the power flow before the MC instruction is valid, the
instructions in the MC-MCR structure will be executed.

3. When the power flow before the MC instruction is invalid, the
program will skip over the instructions in the MC-MCR structure and
execute the instructions after the structure. Besides, the destination
operands of instructions OUT, TON, TOF, PWM, HCNT, PLSY,
PLSR, DHSCS, SPD, DHSCI, DHSCR, DHSZ, DHST, DHSP and
BOUT in the structure will be cleared.

Note

1. In LAD program, the MCR instruction
must directly connect to the left power
flow bus.

2. In LAD program, the MCR instruction
cannot connect to other instructions.

3. Several MC-MCR structures of
different SNs can be used through the
nest structure, but the number of nest
levels cannot exceed 8. The MC-MCR
structures with the same SN cannot be
used in the nest structure.

4. Crossing of two MC-MCR structures is
not allowed. The following is an illegal
example.

MO
— ——L MC 1

SMO SM47
Example R <y
Mo LD MO il
— — MC 0 ] _
MC 0 — — MC 2 ]
SMO YO
— < ) LD SMO w1 ]
OUT YO SMO M100 >/
{ MCR 0 ] MCR 0 — —<C b} N
When M0=0ON, the instructions in the MC 0-MCR 0 structure will be [ MR 2 ]
executed, and YO=ON. When M0=OFF, the instructions in the MC
0-MCR 0 structure will not be executed, and the bit element YO Note: It cannot be used in SFC

designated by the designation operand of the OUT instruction in the

programming.

structure will be cleared, YO=OFF.

5.3 SFC instructions

5.3.1 STL: SFC state load instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
—<S>— Influenced flag bit

IL: STL(S) Program steps 3

Indexed
(0] d T Applicable el t
peran ype pplicable elements addressing
s [soor| [ [ [ [ [sf[ [ [ [ [ [ ]

Operand description

S: Source operand

Function description

1. It indicates the beginning of a step (S).

2. If a step is valid (ON), its embedded instructions will be
executed.

3. If a step changes from ON to OFF (falling edge), the

embedded instructions will not be executed, and the
destination operands of the embedded instructions such as

5.3.2 SET Sxx: SFC state transfer

OUT, TON, TOF, PWM, HCNT, PLSY, PLSR, DHSCS, SPD,
DHSCI, DHSCR, DHSZ, DHST, DHSP and BOUT will be
cleared.

4. If a step is invalid (OFF), the embedded instructions will
not be executed.

5. Consecutive STL instructions (serial connection of S
elements) define a parallel merge structure. The STL
instructions can be used up to 16 times in a row (the
maximum number of branches of a parallel branch structure
is 16).
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Operand| Type

Applicable elements

Chapter 5 Basic instructions
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
—~<s>—— —1 str @ ] Influenced flag bit
IL: SET(D) Program steps 3
Indexed

addressing

D BOOL | | | |

(s 1 [ T [ [ |

Operand description

D: Destination operand

5.3.3 OUT Sxx: SFC state jump

Function description

When the power flow is valid, the designated step (D) will
be set valid, and the current valid step will be set invalid, to
complete the step transition.

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—< 5 [ } C D Influenced flag bit
IL: OUT(D) Program steps 3
Indexed
O d T Applicable el t
peran ype pplicable elements addressing

D BOOL | | | |

(s 1 [ T [ [ |

Operand description

D: Destination operand

5.3.4 RST Sxx: SFC state reset

Function description

When the power flow is valid, the designated step (D) will
be set valid, and the current valid step will be set invalid, to
complete the step transition.

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
I i | [RST (&) 1 Influenced flag bit
IL: RST(D) Program steps 3
Indexed
O d T Applicable el t
peran ype pplicable elements addressing

D BOOL | | | |

s [ [ [ [ T T |

Operand description

D: Destination operand

5.3.5 RET: SFC program end

Function description

When the current power flow is valid, the designated step
(D) will be set invalid.

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
{ RET ] Influenced flag bit

IL: RET Program steps 1

Function description Note

It indicates the end of a SFC program section.

It can only be used in the main program.
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5.4 Timer instruction

5.4.1 TON: On-delay timing instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| —— TON o) (s} ] Influenced flag bit
IL: TON (D) (S) Program steps 5
Indexed
T Applicable el
Operand| Type pplicable elements addressing
D INT T
S INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R N
Operand description Example
D: Destination operand "o — LD MO
S: Source operand ToFT1 4 I TON T1 4
Ti o
Function description ] LD T1
OuUT YO

1. When the power flow is valid, and the timing
value<32,767, the designated T element (D) will Time sequence chart

start timing (the value will increase with the lapse of
time). When the timing value reaches 32,767, it will
maintain at 32,767. ON ON o
2. When the timing value>the preset value (S), the MO OFF
timing coil output of the designated T element will @ WON
be ON. A } ’_ - ——
3. When the power flow is OFF, the timing will stop, T4 timing coil ————— " | T1=32767 (max.)
the timing value will be cleared, and the timing coil | 3
output will be OFF. o AT =4
4. When the system executes the instruction for the T1 timing value T1=0
first time, it will reset the timing coil of the
designated T element, and clear the timing value.
5.4.2 TONR: On-delay remember timing instruction
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
— ——< tor @ s 1 Influenced flag bit
IL: TONR (D) (S) Program steps 5
] Indexed
Operand| Type Applicable elements addressing
D INT T
S INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R N
Operand description Example
D: Destination operand LD MO
S: Source operand Mo S2TET TONR T
TONE T1 g ]
Function description Ti 10 5
i . . > LD T1
1. When the power flow is valid, and the timing
OUT YO

value<32,767, the designated T element (D) start
timing (the value will increase with the lapse of Time sequence chart
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time). When the timing value reaches 32,767, it will ON ON

maintain at 32,767. OFF — T

2. When the timing value=the preset value (S), the MO PR PN

timing coil output of the designated T element will | 0% 02s ON _ _ _ _

be ON. T1 timing coil | OFF | T1 = 32767 (max.)

3. When the power flow is OFF, the timing will stop, T1=3
the timing coil and the timing value will maintain | =5
T1 timing value ‘

the current value. T1=0

5.4.3 TOF: Off-delay timing instruction

LAD: Applicable to :xg; . IVC1S IVC1LIvVC2L
l L 7o @ &% ] Influenced flag bit
IL: TOF (D) (S) Program steps 5
(0] dT Applicable el t Indexed

peran ype pplicable elements addressing

D INT T

S INT [Constant| KnX | KnY | KnM | KnS KnLM KnSM D SD | C T \% z R N
Operand description Example
D: Destination operand LD MO
S: Source operand Mo s TOF T

—— — TOF T1 5 1 5
Function description 1 i
| — LD T1
1. When the power flow changes from ON to OFF ’ OUT YO
(falling edge), the designated timer T (D) will start
timing. Time sequence chart
2. When the power flow is OFF, if the designated
timer T has started timing, it will keep timing until ON ON
the timing value reaches the preset value (S). The OFF OFF
timing coil output of the T element will be OFF, and MO } ! }
the timing value will maintain at the preset value. ON | | ON
3. When the power flow input is OFF, if the timing OFF| ¢« 4OFF
. . T1 timing coil i 05s
has not started, the timing will not start. ! ! T1-5}
4. When the power flow is ON, the timing will stop, ; ‘ ‘
the timing value will be cleared, and the timing coil T1 timing value__ 0|/ T1=0
output is ON.
5.4.4 TMON: Monostable timing instruction
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|—| —_ TMON ) (s} ] Influenced flag bit
IL: TMON (D) (S) Program steps 5
(0] dT Applicable el t Indexed

peran ype pplicable elements addressing

D INT T

S INT [Constant| KnX | KnY | KnM | KnS KnLM KnSM D |SD| C T \% z R N
Operand description Example
D: Destination operand LD MO

0] OFF

S: Source operand MOR Tt 5 1 TMON T1 5
Function description N LD T1

OUT YO
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1. When the input power flow changes from OFF

Time sequence chart

to ON (rising edge), and the timing has not started,
the designated timer T (D) will start timing based
on the current value. In the timing status (whose
length is determined by S), the timing coil output
will maintain ON.

2. In the timing status (whose length is determined
by S), no matter how the power flow changes, the
timing will keep going, and the timing coil output
will keep ON.

3. When the timing value reaches the preset point,
the timing will stop, the timing value will be
cleared, and the timing coil output will be set OFF.

ON

Jorel L L

OFF
T1 timing coil ——

T1 timing value T1=0

5.5 Counter instruction

preset point (S), the counting coil will be set ON.

5.5.1 CTU: 16-bit counter counting up instruction
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|—| — < o) sy ] Influenced flag bit
IL: CTU (D) (S) Program steps 5
] Indexed
Operand| Type Applicable elements addressing
D INT C
S INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R N
Operand description Example
D: Destination operand LD MO
S: Source operand mo 3 CTU Co
CTU co 3 1
Function description £o 10 3
e LD CO
1. When the power flow changes from OFF to ON (rising
edge), the 16-bit counter C (D) will count 1. ouT Y0
2. When the counting value reaches 32,767, it will Time sequence chart
maintain that value. ON ON
3. When the counting value is larger than or equal to the ’_u_l_

o
z

Note
The address range of the 16-bit counter C (D): CO~C199. CO counting coil OFF
co=1 LC0=2 | C0=83
CO counting value ©9=0
5.5.2 CTR: 16-bit counter loop cycle counting instruction
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
— — m» @ s 1 Influenced flag bit
IL: CTR (D) (S) Program steps 5
Indexed
0 dT Applicable el t

peran ype pplicable elements addressing

D INT C

S INT |Constant| KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T \% VA R N
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Operand description

D: Destination operand
S: Source operand

Function description

1. When the power flow changes from OFF to ON (rising
edge), the 16-bit counter C (D) will count 1.

2. When the counting value is equal to the preset point
(S), the counting coil will be set ON.

3. After the counting value reaches the preset point (S), if
the power flow changes from OFF to ON again (rising
edge), the counting value will be set to 1, and the
counting coil will be set OFF.

Note

1. When the preset counting value (S) is less than or
equal to 0, there will be no counting.

2. The address of the 16-bit counter C (D) shall be within
C0~C199.

5.5.3 DCNT: 32-bit counting instruction

Example
| na ) LD MO
CTE €O 3 ] CTR CO

Time sequence chart

3

ON ON ON ON

OFF

ON

OFF OFF

CO0 counting coil

co=p —C0=3

ON ON

worel LI L Lo L1

ON

C0=3

_nC0=1
CO counting valueCO;0

LAD:

— 1 b @ )

Applicable to IVC1 IVC1S

IVC1L IVC2L IVC2H

Influenced flag bit

IL: DCNT (D) (S)

Program steps

Operand| Type

Applicable elements

Indexed
addressing

D DINT

S DINT |Constant| KnX | KnY | KnM | KnS |KnLM

KnSM

SD N

Operand description

D: Destination operand
S: Source operand

Function description

1. When the input power flow changes from

Mo
—— ICHT

Example

LD MO

0
Cz35 o

DO

Time sequence chart

DCNT C235

OFF to ON (rising edge), the 32-bit counter C
(D) will count up or down 1 (depending on the
corresponding SM flag bit).

2. For a up counter, when the counting value is
larger than or equal to the preset point (S), the
counting coil will be set ON.

3. For a down counter, when the counting value
is less than or equal to the preset point (S), the
counting coil will be set OFF.

4. When the counting value is 2147483647, it
will change to -2147483648 if the counter
counts up once more.

5. When the counting value is -2147483648, it
will change to 2147483647 if the counter counts
down once more.

Note

The address of the C element (D) shall be within
C200~C235.

C235

counting coil

C235 counting C235=0
value

DO0=3

DO
ON
Switch to down counting

OFF

ON ON ON ON ON ON

OFF

OFF OFF

uuy

C235=2

C235=1

C235=0 Go35-1




Programming manual of IVC series small PLC Chapter 6 Application instructions 69

Chapter 6 Application instructions

This chapter introduces the application instructions of IVC series small PLC, including the formats, operands, influenced flag bit,
functions, examples and time sequence charts of the instructions.

6.1 Program flow control instruction

6.1.1 FOR: Cycle instruction

LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|—| L Ffor & 1 Influenced flag bit
IL: FOR (S) Program steps 3
(0] d T Applicabl | t Indexed
ran Icable elements
pera ype PP addressing
s |INT Constant‘ KnX ‘ KnY ‘ KnM ‘ KnS ‘KnLM‘KnSM‘ D ‘ SD ‘ c ‘ T ‘ v ‘Z‘R N
Operand description
S: source operand
6.1.2 NEXT: Return from cycle
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|t rexr 2 Influenced flag bit
IL: NEXT Program steps 1

Function description

1. Instructions FOR and NEXT form a FOR-NEXT structure.
2. When the power flow before FOR is valid, and the cycle
times (S) is larger than 0, the instructions in the FOR-NEXT
structure will be cyclically executed S times. After that, the
instructions after the FOR-NEXT structure will be executed.

3. If the power flow before FOR is invalid, or the cycle times
(S) is less than or equal to 0, the program will skip over the
instructions in the FOR-NEXT structure and execute the
following instructions.

Example
LD SM1
i 100 MOV 0 DO
a movy 0 0 ] LD M2
W t—{ FR 100 1 EU
| ome w ] FOR 100
L mr ] LD SMO
INC D10
NEXT

The initial conditions for the operation are: D0=0, M2=OFF.
When M2 changes from OFF to ON, the instructions in the
FOR-NEXT structure will be consecutively executed for 100

times. DO will increase one for each cycle. When the cycle is
over, DO reaches 100.

Note

1. The FOR-NEXT instruction must be used in pairs in a
POU, or the program cannot pass the compiling.

2. Nesting of several FOR-NEXT structures is supported.
IVC2L series PLC supports up to 8 levels of nesting. (The
figure below shows a 3-level nesting of FOR-NEXT
structure)

—|MD|—[ FOE 0 oy
—|M1|—[ FOE Dl 1. | i
—|M2|—[ FOE  DF I---- i E
...... . NI=3
H wExr ] el i i
U wexr 1 U000 b
[ mExT ] ]

3. You can use the Conditional Jump (CJ) instruction to jump
out of the structure and end the loop in advance, as shown in
the following ladder diagram:
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— —— FOR Dz ]——]

— —— 7 o IR |
v
- = = \
\
-
b mExT ] ——:LJ
]
[ IEL 0 lwo_ 7

N3
— —— ¢t @o
-

[ WEXT ]

1]
1

—— +—— FOR Iz Xl
- ]

[ LEL 0 I

1
1

4. It is prohibited to use the CJ instruction to jump into a loop.
The LAD program shown in the following figure cannot pass

cannot pass the compiling.

5. The crossing of the structures MC-MCR and FOR-NEXT
is prohibited. LAD program shown in the following figure

the compiling. 1]
—— ——{ FOE II 1— 9
SMO |
— — Mmoo ] — — —
| x|
{ FEXT 1 0T T T T T |
{ MCE O 1 -— - — -
Note

The execution of the FOR-NEXT structure is time consuming. The bigger the cycle times is, or the more instructions are
contained in the loop, the longer it will take. To prevent the operation overtime error, use the WDT instruction in a

time-consuming loop.

6.1.3 LBL: Jump label definition

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|-[ LBL s} ] Influenced flag bit
IL: LBL (S) Program steps 3
Indexed
Operand| Type Applicable elements )
addressing

S INT |Constant ‘ ‘ ‘

Operand description
S: label number
Function description

1. Alabel numbered S is defined.

2. It is used to mark a specific jumping position for the CJ

instruction.
Note
1. Range: 0sS<127

2. Take care not to mark two labels with the same No. in one

Example of error program

" Repeated

H L[BL 0 1w
Mo
— ——{ I o 1
SMO kS
Moy 100 Jilt]
CFEWD ] e
{ LEL 0 la-"
M1
—— ——{ mov  Zo0 oo

|

label No.

POU, or the program cannot pass the compiling. However,
you can do so in different POUs (for example, different

sub-programs).
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6.1

6.1

1. The jumping label S (0=S<127) for the CJ
instruction shall be a legal and defined label.
Otherwise, the user program cannot pass the
compiling.

2. Itis not allowed to use the CJ instruction to jump
into a FOR-NEXT structure.

3. It is allowable to use the CJ instruction to jump
out of or into the MC-MCR structure or SFC status.
However, such operation will damage the logic of
the MC-MCR structure or SFC status and make
the program complex. It is not recommended to do
this.

4 CJ: Conditional jump
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
— — o (s} ] Influenced flag bit
IL:CJ (S) Program steps 3
] Indexed
Operand| Type Applicable elements addressing
S INT Constant‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Operand description Example
S: label number LD MO
Function description | = o o G B CJ o
1. When the power flow is valid, the program will - v o0y %3” 1 LD SMO
jump to execute the instruction numbered S. e 1 / MOV 100 DO
2. If the power flow is invalid, the program will not . 4 JumptolBL 0 CFEND
jump, but execute the instruction following CJ. L I:IL 0 ! e LBL 0
Note —— i MoV 200 0 ] LD M1
MOV 200 DO

1. Initial conditions: MO=OFF, M1=0ON. The CJ 0 instruction
is not be executed, and DO is 100. After executing CFEND,
the current cycle of the main program ends in advance, and
the following LD M1 and MOV 200 DO instructions are not
executed.

2. When MO is ON, M1=0N, the program will execute the
CJ 0 instruction, skip over the “MOV 100 200" and CFEND
instructions, and jump to LBL 0 and execute “MOV 200 D0O”
instruction. DO is 200 then.

.5 CFEND: Conditional end from user main program

LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|—| — CFEND 1] Influenced flag bit

IL: CFEND Program steps 1

Function description Example

1. When the power flow of the instruction is valid, The current scan cycle ends LD MO
the current scan cycle of the main program ends CFEND

i diately and the following instructions in the i CEEHD

immediately . gt ) ol - LD SM12

ed.
main program will not be execu 5 OUT YO

2. When the power flow of the instruction is invalid,
the instruction enables no action, and the
instruction after it will be executed in order.

Note

The CFEND must be used in the main program, or
the program cannot pass the compiling.

When the program is running, if MO=OFF, the CFEND
instruction will not enable any action. The following
instructions LD SM12 and OUT YO will be executed. When
MO is ON, the CFEND instruction will be executed, the main
program will end the current scan cycle immediately, and
the following instructions will not be executed.
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6.1.6 WDT: User program watchdog reset
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
— —< wr ) Influenced flag bit
IL: WDT Program steps 1

Function description

When the power flow is valid, the instruction will clear the user program watchdog, and the watchdog will restart timing.

6.1.7 El: Enable interrupt instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|_| —— EI ] Influenced flag bit
IL: El Program steps 1

Function description

1. When the power flow of the El instruction is valid, the interrupts in the current scan cycle will be enabled.

2. When the El instruction is valid, the interrupt requests will be allowed to join the interrupt request queue to wait for system

response.

6.1.8 DI: Disable interrupt instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|— —— o1 2 Influenced flag bit
IL: DI Program steps 1

Function description

1. When the power flow is valid, the global interrupt enable flag is inactive, that is, the global interrupt will be off.

2. When the global interrupt enable flag is inactive, the interrupt events will not generate any interrupt request.

Note

When the DI instruction is valid, the system will still respond to the unprocessed interrupt requests in the request queue, but

new interrupt events cannot generate interrupt requests.

6.1.9 CIRET: Conditional return from user interrupt subprogram

LAD:
|—| ——-/{o cIrer 1

Applicable to

IVC1

IVC1S IVC1LIVC2L IVC2H

Influenced flag bit

IL: CIRET

Program steps

Function description

When the power flow is valid, the system will quit the current interrupt program immediately.

6.1.10 STOP: User program stop

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|— L stop 1] Influenced flag bit
IL: STOP Program steps 1

Function description

When the power flow is valid, the system will immediately stop the execution of the user program.
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6.1.11 CALL: Calling a subprogram

LAD: Applicable to IVC1 IVC1S IVC1LIVC2LIVC2H

|_4 V1 CALL  (SPR_NAME) (PARANL)  (PARAMZ) £} ] Influenced flag bit

Determined by the subprogram

IL: CALL SBR name) (PARAM1) (PARAM2) ... Program steps
(¢ ) ) ) 9 P parameters

Function description

When the power flow is valid, the system will call the designated subprogram, execute it, and then return to the main program
to execute the instructions following the CALL instruction.

Note

1. The subprogram called by the CALL instruction must be defined in advance in the user program, or the program cannot pass
the compiling.

2. The operand element type in the CALL instruction must match the Data Type defined in the local variable table of the
subprogram, or the program cannot pass the compiling.

The following examples demonstrates some illegal matches.

Example 1: In the local variable table of subprogram SBR1, the data type of Operand 1 is DINT/DWORD.

The following usages are illegal:

® CALL SBR1 Z0 (The data type of Z element cannot be DINT/DWORD)

® CALL SBR1 C199 (The data type of elements CO to C199 cannot be DINT/DWORD)

® CALL SBR1 K2X0 (Kn addressing 1=n<3, the data type cannot be DINT/DWORD)

Example 2: In the local variable table of the SBR1 subprogram, the data type of Operand 1 is INT/WORD.

The following usages are illegal:

® CALL SBR1 C200 (The data type of element C200 to C255 cannot be INT/WORD)

® CALL SBR1 K2X0 (Kn addressing 4<n<8, the data type cannot be INT/WORD)

3. The operand element type in the CALL instruction must match the Variable Type defined in the local variable table in the
subprogram, or the program will not pass the compiling.

The following examples demonstrates some illegal matches.

Example: In the local variable table of subprogram SBR1, the operand type of Operand 1 is OUT or IN_OUT.

The following usages are illegal:

® CALL SBR1 321 (constants cannot be changed, therefore it does not match OUT or IN_OUT)

® CALL SBR1 K4X0 (K4X0 is read-only, therefore it does not match OUT or IN_OUT)

® CALL SBR1 SDO (SDO is read-only, therefore it does not match OUT or IN_OUT)

4. The number of the operands in the CALL instruction must match the local variable table of the subprogram, or the program
will not pass the compiling.

6.1.12 CSRET: Conditional return from user subprogram

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
I | | { CSRET 1] Influenced flag bit
IL: CSRET Program steps 1

Function description

When the power flow is valid, the program will quit the current subprogram and return to the upper level subprogram.
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6.2 Data transmission instruction

6.2.1 MOV: Move word data transmission instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
| [ MoV (s} @) 1 Influenced flag bit
IL: MOV (S) (D) Program steps 5
] Indexed
Operand| Type Applicable elements )
addressing
S INT [Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% VA R N
D INT KnY | KnM | KnS |KnLM D SD C T \% V4 R \

Operand description

S: source operand
D: destination operand
Function description

When the power flow is valid, the
content of S is assigned to D, and the
value of S remains unchanged.

Note

1. The MOV instruction supports signed and unsigned integers. If the two
operands are both elements, the data type is signed integer. If the source operand
is a signed integer (for example, -10, +100), the destination operand is also a
signed integer. If the source operand is an unsigned double integer (for example,
100, or 45535), the destination operand will also be an unsigned integer.

2. The corresponding element C only supports CO to C199.

Example

¥o 500 s00 LD X0
Moy o0 nia ] MOV DO D10

When X0 is ON, the content of DO is assigned to D10, D10 = 500.

6.2.2 DMOV: Move double word data transmission instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| — Dwmov (s} o 1 Influenced flag bit
IL: DMOV (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S DINT [Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R \
D DINT KnY | KnM | KnS |KnLM D SD C \% R \

Operand description

S: source operand

D: destination operand

Function description

When the power flow is valid, the

content of S is assigned to D, and the
value of S remains unchanged.

Note

1. The DMOV instruction supports signed and unsigned double integers. If the two
operands of the instruction are elements, the data types are signed integers. If the
source operand of the instruction is a signed double integer (for example, -10,
+100), the destination operand will also be signed integer. If the source operand is
the unsigned double integer (for example, 100, 45535), the destination operand
will also be unsigned integer.

2. The corresponding element C only supports C200 to C255.

Example

X0 S0000 50000 LD X0
Moy 10 n10 1 DMOV DO D10

When X0 is ON, the content of (DO, D1) is assigned to (D10, D11). (D10, D11) is
50000.
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6.2.3 RMOV: Move floating point number data transmission

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
| { RMOV (s} o ] Influenced flag bit
IL: RMOV (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S |REAL|Constant D \% R \
D |REAL D v R J
Operand description Example
LD XO

S: source operand
D: destination operand

Function description

When the power flow is valid, the
content of S is assigned to D, and the
value of S remains unchanged.

RMOV DO D10

K0 50000, 50, .. 50000, 50, ..
EMOV IO nio 1

When X0 is ON, the content of (DO, D1) is assigned to (D10, D11). (D10, D11) is
50000.5.

6.2.4 BMOV: Move data block transmission instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| — BMOV (s1) @) s2) ] Influenced flag bit
IL: BMOV (S1) (D) (S2) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing

S1 INT KnX | KnY | KnM | KnS | KnLM D SD C T \% R \

D INT KnY | KnM | KnS | KnLM D C T \% R \

S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N

Operand description

S: source operand, starting element of
data block

D: destination operand, starting
element of data block

S2: size of data block

Function description

When the power flow is valid, the
contents of S2 elements starting with
S1 are assigned to the S2 elements

starting with D, and the contents of S2 elements starting with S1 remain
unchanged.

Example
LD XO

X0 300 300
| - By X Lt i 1 BMOV DO D100 10

When X0 is ON, the contents of 10 elements starting with DO are assigned to 10
elements starting with D100. D100=D0, D101=D1, ..., D109=D?9.
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6.2.5 FMOV: Fill data block instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

| [ FMOV (s1) @ (52) ] Influenced flag bit

IL: FMOV (S1) (D) (S2) Program steps 7

(0] d T Applicable elements Indexed
ran e icable elem

pera w PP addressing
S1 INT |Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% VA R N
D INT KnY | KnM | KnS |KnLM D C T \% R N
S2 INT |Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% VA R N

Operand description

S1: source operand, starting element
of data block

D: destination operand, starting
element of data block

S2: size of data block

Function description

When the power flow is valid, the
contents of S1 will be filled into S2

elements starting with D element, and the content of S1 remains unchanged.
Note
1. When S1, D and S2 use C element, the legal range is CO to C199.
2. S2is larger than or equal to 0.
3. When S1 and D both use Kn addressing, Kn shall be the same.
Example
LD X0

| %0 500 500
FMOV D0 D100 10 1
FMOV DO D100 10

When X0 is ON, the content of DO will be filled into 10 elements starting with D100.
D100=D101= ... =D109=D0=500.

6.2.6 DFMOV: Fill data block double word instruction

LAD: Applicable to IVC1 IVC1S IVC1LIvVC2L IVC2H

— — orwov  sw © 521 [ influenced flag bit

IL: DFMOV (S1) (D) (S2) Program steps 9

Operand| Type Applicable elements Indexe.d
addressing
S1 DINT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R \
D DINT KnY | KnM | KnS | KnLM D C \% R \
S2 INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R \
Operand description Note

S1: source operand

D: destination operand, starting
element of data block

S2: size of data block

Function description

When the power flow is valid, the
contents of S1 will be filled into S2
elements starting with D, and the
content of S1 remains unchanged.

1. When S1, D and S2 use C element, the legal range is C200 to C255.
2. S2is larger than or equal to 0.
3. When S1 and D are both Kn addressing, Kn shall be the same.
Example

LD X0

0 100000 jqaluluuli]
Tt e = 1 DFMOV DO D10 10

When X0 is ON, the content of (DO, D1) will be filled into 10x2 units starting with
D10. (D10, D11)=(D12, D13)=...=(D28, D29)=(D0, D1)=100000.
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6.2.7 SWAP: Swap bytes

LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H

—— ——{ SWaP o) ] Influenced flag bit

IL: SWAP (D) Program steps 3

] Indexed
Operand| Type Applicable elements addressing
D INT ‘ ‘ KnY ‘ KnM ‘ KnS ‘KnLM‘ ‘ D ‘ ‘ c ‘ T ‘ v ‘ z ‘ R N

Operand description Example
D: destination operand, the word i T LD XO
element whose high/low bytes are | - ! SWAP DO
swapped. When X0 is ON, the high/low bytes in D0=0x1027 (4135) will be swapped and
Function description saved. DO is then 0x2710 (10000).

When the power flow is valid, the D
element whose high/low bytes has
been swapped will be saved.

6.2.8 XCH: Exchange word

LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
— L XCH (o (nz) ] Influenced flag bit
IL: XCH (D1) (D2) Program steps 5
Operand| T Applicable elements Indexed
pera ype PP addressing
D1 INT KnY | KnM | KnS |KnLM D C T \% z R J
D2 INT KnY | KnM | KnS |KnLM D C T \% z R J
Operand description Note
D1: destination operand1 When using the Kn addressing mode, the Kn in D1 and D2 shall be the same.
D2: destination operand2 Example
Function description ] 1000 Sa00 LD X0
. . ¥CH 10 nio ]
When the power flow is valid, D1 and XCH DO D10

D2 will exchange their values. When X0 is ON, DO and D10 will exchange their values. Before the execution, DO

is 5000 and D10 is 1000. After the execution, DO is 1000 and D10 is 5000
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6.2.9 DXCH: Exchange double word instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

— ——{ DXCH @) o2 ] Influenced flag bit

IL: DXCH (D1) (D2) Program steps 7

(0] d T Applicable elements Indexed
ran Icable elem

pera ype PP addressing
D1 DINT KnY | KnM | KnS |KnLM D c T v z R \
D2 DINT KnY | KnM | KnS |KnLM D c T v z R \

Operand description Note

D1: destination operand1
D2: destination operand2

Function description

When the power flow is valid, D1 and
D2 will exchange their values.

6.2.10 PUSH: Push instruction

When using the Kn addressing mode, the Kn in D1 and D2 shall be the same.

Example

X0 1000000 000000
DXCH Io nio ]

When X0 is ON, (D0,D1) and (D10,D11) will exchange their values. Before the
execution and (DO, D1) is 5000000, (D10, D11) is 1000000. After the execution,
(DO, D1) is 1000000 and (D10, D11) is 5000000.

LD X0
DXCH DO D10

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

—— —— PUSH (50 w (52) 1 | Influenced flag bit

IL: PUSH (S1) (D) (S2) Program steps 7

Operand| Type Applicable elements Indexe.d
addressing
S1 INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% 4 R \
D INT D Y R V
S2 INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% 4 R \
Operand description Note

S1: push value

D: the number of elements in the stack.
It is also the element at the stack
bottom.

S2: stack size

Function description

1. When the power flow is valid, the
value of S1 will be pushed onto the top
of the stack with D element as the
bottom, and D will increase by 1. At
this time, the address of the stack top
unit is the address of D plus the value
of D.

2. When the value of D reaches S2,
one more push instruction will set the
operation carry flag (SM181) to 1, and
the push operation will not be
executed.

1. When the stack is illegal (for example, when the stack size<0, the number of
elements in the stack<0, or when the stack size is beyond the limit), the system will
report “Definition error of stack operated”.

2. The stack size does not include the stack bottom element (the element
designated by D).

3. S2 indicates the stack size, range>0.

Example
MO 1000 a LD MO
— wE e W 1 pPUSHDOD100 10
Stack
pointer
Do| |D110|D109|D108|D107|D106|D105| D104|D103|D102|D101 D100

1. When MO is ON, push DO into the stack with D100 as the stack bottom.
2. Before the execution, DO is 1000, D100 is 8 and D109 is O.
3. After the execution, DO is 1000, D100 is 9 and D109 is 1000.
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6.2.11 FIFO: First-in-first-out instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

|— —— Fr0 on (02) (s) 1 | Influenced flag bit

IL: FIFO (D1) (D2) (S) Program steps 7

(0] d T Applicabl | t Indexed

ran Icable elements

pera ype PP addressing
D1 INT D Y R \
D2 | INT KnY | KnM | KnS | KnLM D o] T Y Z | R \
S INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N

Operand description

D1: the number of elements in the stack. Its
element address plus 1 is the address of the stack
head.

D2: storage register for popped value

S: queue size

Function description

1. When the power flow is valid, the value of the
stack head (the element immediately following D1)
with D1 as the queue head is assigned to D2. At
the same time, the value of D1 subtracts 1, the
contents of the S units after D1 will move forward,
and the last unit is filled with 0.

2. When D1 is 0, it indicates that the stack is
empty, the zero flag (SM180) will be set 1.

Note

1. When the stack is illegal (for example, when the
stack size<0, the number of elements in the
stack<0, or when the stack size is beyond the

limit), the system will report “Definition error of stack operated”.

2. The stack size does not include the stack bottom element (the
element designated by D1)

3. Sindicates the stack size, range>0.

Example
I_‘MD a 1000 - LD MO
=R IR 2 "FIFo D100 DO 10
Stack
pointer
[ o | [p110[p109 D108] b107] D10d D105| D104] D103 Dr02] Dr01[ D100] | oo |

STV LLLVLRLLVLYLY U =

1. When MO is ON, the content of D101 is filled into DO, and at the
same time the contents of D101~D110 move forward, and the
D110 is filled with 0.

2. Before the execution: D0=0, D100=10, D101=1000,
D102=2000, ..., D109=9000, D110=10000.

3. After the execution: D0=1000, D100=9, D101=2000,
D102=3000,..., D109=10000, D110=0.
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6.2.12 LIFO: Last-in-first-out instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

|—| — LIFO 1) 2) (s) Influenced flag bit

IL: LIFO (D1) (D2) (S) Program steps 7

(0] d T Applicabl | t Indexed
icable elements

perand) type PP addressing
D1 INT D Y R \
D2 INT KnY | KnM | KnS | KnLM D C T \Y, Z R \
S INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N

Operand description

D1: the number of elements in the queue. lts element
address plus 1 is the address of the queue’s head.

D2: storage register for popped value

S: queue size

Function description

1. When the power flow is valid, the value of the stack head
with D1 as the stack bottom is assigned to D2, and at the
same time the value of D1 subtracts 1.

2. When D1 is 0, it indicates that the stack is empty, the zero
flag (SM180) will be set 1.

Note

1. When the stack is illegal (for example, when the stack
size<0, the number of elements in the stack<0, or when the
stack size is beyond the limit), the system will report
“Definition error of stack operated”.

2. The stack size does not include the stack bottom element
(the element designated by D1)

3. Sindicates the stack size, range>0.
Example

"o g 10000
—— LIF0 D100 n 10 ]

LD MO
LIFO D100 DO 10

Stack
pointer

|D110|D109|D108|D107|D106|D105|D104|D103|D102|D101|D100|

1. When MO is ON, the content of D110 is assigned to DO,
the content of units D101~D110 remain unchanged.

2. Before the execution: D0=0, D100=10, D101=1000,
D102=2000, ..., D109=9000, D110=10000.

3. After the execution: D0=10000, D100=9, D101=1000,
D102=2000, ..., D109=9000, D110=10000.
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6.2.13 WSFR: Shift right word instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
| { WsR (52 ) (s2) (s3) 1 | Influenced flag bit | Zero, carry, borrow
IL: WSFR (S1) (D) (S2) (S3) Program steps 9
(0] d T Applicabl | t Indexed
icable elements
perand) 1ype PP addressing
S1 INT KnX | KnY | KnM | KnS |KnLM D SD C T \% R \
D INT KnY | KnM | KnS | KnLM D C T \% R \
S2 INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R \
S3 INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R \
Operand description Example
S1: source operand ¥ 100 4000
N . . . — #sFR IO 01a0 10 3 ]
D: destination operand, starting unit of word string
S2: size of destination word queue LD X0
WSFR DO D100 10 3

S3: number of words filled rightward
Function description

When the power flow is valid, the contents of S2 units
starting with D unit will move rightward S3 words. The
rightmost S3 units will be discarded. At the same time, the
contents of S3 units starting with S1 will be filled into the left
end of the word string.

Note

1. The elements with smaller SN are at the right, and the
elements with larger SN are at the left.

2. 8220, S3=0.

3. 82=28S3.

4. When S1 and D both use Kn addressing, Kn shall be the
same.

EIEIE]
VAR

(7 S
D109|D108|D107[D106|D105 D104|D103|D102|D101|D100|
NN

1. When MO is ON, the contents of 10 units starting with

D100 unit will move rightward 3 words. The rightmost units

D102~D100 will be discarded. At the same time, the

contents of the 3 units starting with DO will be filled into the

left end of the word string.

D2=300, D1=200, DO0=100.
D107=8000, D106=7000,
D103=4000, D102=3000,

2. Before the execution:
D109=10000, D108=9000,
D105=6000, D104=5000,
D101=2000, D100=1000.

3. After the execution: DO~D2 remain unchanged, D2=300,
D1=200, D0=100. D109=300, D108=200, D107=100,
D106=10000, D105=9000, D104=8000, D103=7000,
D102=6000, D101=5000, D100=4000.
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6.2.14 WSFL: Shift left word instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| — WSFL (s1) o) (s2) (58} 1 | Influenced flag bit | Zero, carry, borrow
IL: WSFL (S1) (D) (S2) (S3) Program steps 9
Operand| Type Applicable elements Indexe.d
addressing
S1 INT KnX | KnY | KnM | KnS | KnLM D SD C T \Y, R N
D INT KnY | KnM | KnS | KnLM D C T \Y, R N
S2 INT [Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R N
S3 INT [Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R N

Operand description

S1: source operand

D: destination operand, starting unit of
word string

S2: size of destination word queue
S83: number of words filled for right
forward

Function description

When the power flow is valid, the
contents of S2 units starting with D
unit will move leftward S3 words. The
leftmost S3 units will be discarded. At
the same time, the contents of S3
units starting with S1 will be filled into
the right end of the word string.

Note

1. The elements with smaller SN are
at the right, and the elements with
larger SN are at the left.

2. 8220, S3=0.

3. 82=83.

4. When S1 and D both use Kn addressing, Kn shall be the same.

Example

X0 100 100
F—— &SFL IO niog 10 3 1

LD XoO
WSFL DO D100 10 3

EJENED

|Dl09|Dl08|Dl07|Dl06|D105|D104|D103|D102|D101|D100|

—~ =7

1. When X0 is ON, the contents of 10 units starting with D100 will move leftward 3
words. The leftmost units D109~D107 will be discarded. At the same time, the
contents of the 3 units starting with DO will be filled into the right end of the word
string.

2. Before the execution: D0=100, D1=200, D2=300. D109=10000, D108=9000,
D107=8000, D106=7000, D105=6000, D104=5000, D103=4000, D102=3000,
D101=2000, D100=1000.

3. After the execution: DO~D2 remain unchanged: D2=300, D1=200, D0=100.
D109=7000, D108=6000, D107=5000, D106=4000, D105=3000, D104=2000,
D103=1000, D102=300, D101=200, D100=100.
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6.3 Integer math instruction
6.3.1 ADD: Add integer instruction
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|_| —{ ADD (51) (52) o Influenced flag bit | Zero, carry, borrow
IL: ADD (S1) (S2) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S1 INT |Constant| KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T \% z R \
S2 INT |Constant| KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T \% z R \
D INT KnY | KnM | KnS | KnLM D C T \% z R \

Operand description

S1: source operand1

S2: source operand?2

D: destination operand

Function description

1. When the power flow is valid, add S1 and S2, and assign
the operation result to D.

2. When the operation result (D) is larger than 32767, the
carry flag bit (SM181) will be set. When the operation result

6.3.2 SUB: Subtract integer instruction

is 0, the zero flag bit (SM180) will be set. When the operation
result is less than -32768, the borrow flag bit (SM182) will be
set.

Example

| 10 1000 2000 3000

D T0 11 110 1
LD XoO
ADD DO D1 D10

When X0 is ON, add DO (1000) and D1 (2000), and assign
the result to D10, D10=3000.

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
| { sB (51} (52) o) Influenced flag bit | Zero, carry, borrow
IL: SUB (S1) (S2) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
D INT KnY | KnM | KnS | KnLM D C T \% V4 R \

Operand description

S1: source operand1

S2: source operand?2

D: destination operand

Function description

1. When the power flow is valid, S1 subtracts S2, and the
operation result is assigned to D.

2. When the operation result (D) is larger than 32767, the

carry flag bit (SM181) will be set. When the operation result
is 0, the zero flag bit (SM180) will be set. When the operation

result is less than -32768, the borrow flag will be set bit
(SM182).

Example

X0 1000 2000 -1000
SUE i} ni nin 1

LD XoO
SuB DO D1 D10

When X0 is ON, DO (1000) subtracts D1 (2000), and the
result -1000 is assigned to D10.
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6.3.3 MUL: Multiply integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
— —t . sp (s2) @) 1 Influenced flag bit
IL: MUL (S1) (S2) (D) Program steps 8
Indexed
Operand| Type Applicable elements )
addressing

S1 INT [Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% z R N

S2 INT [Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% z R N

D DINT KnY | KnM | KnS | KnLM D C \% R \

Operand description

S1: source operand1
S2: source operand?2
D: destination operand

Function description

When the power flow is valid, S1 multiplies S2, and the
operation result is assigned to D.

6.3.4 DIV: Divide integer instruction

Note
The operation result of MUL instruction is a 32-bit data.

Example

| 10 1000 2000 2000000
ML 10 il D10 1

LD XoO

MUL DO D1 D10

When X0 is ON, DO (1000) multiplies D1 (2000), and the
result 2000000 is assigned to (D10, D11).

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
— — v v (527 ® ] Influenced flag bit
IL: DIV (S1) (S2) (D) Program steps 7
Indexed
Operand| Type Applicable elements )
addressing

S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KNnSM D SD C T \% VA R N

S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KNnSM D SD C T \% VA R N

D INT KnY | KnM | KnS | KnLM D C T \Y, Z R \

Operand description

S1: source operand1

S2: source operand?2

D: destination operand

Function description

When the power flow is valid, S1 is divided by S2, and the

operation result is assigned to D (D includes 2 units, one
storing the quotient, the other storing the remainder).

Note

S2#0, otherwise, the system will report “Divided by 0 error”,
and the instruction will not be executed.

Example

| %0 2500 1000 2

IIV Do o1 D10 1
LD XoO
DIV DO D1D10

When X0 is ON, DO (2500) is divided by D1 (1000), the
result is assigned to (D10, D11). D10=2, D11=500.
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6.3.5 SQT: Square root integer instructions

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

|_| |_[ SQT (5) 69) ] Influenced flag bit | Zero, carry, borrow

IL: SQT (S) (D) Program steps 5

(0] da T Applicable elements Indexed

eran e

P w PP addressing
S INT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
D INT KnY | KnM | KnS | KnLM D C T \% Z R N

Operand description

S: source operand

D: destination operand

Function description

1. When the power flow is valid, S is
extracted, and the operation result is
assigned to D.

2. When the operation result (D) is 0,
the zero flag bit (SM180) will be set.
When the operation result rounds off

the decimal fraction, the borrow flag bit (SM182) will be set.
Note

S20, otherwise, the system will report operand error, and the instruction will not be
executed.

Example

i 1000 S LD XO
U He 1" sQT DO D10

When X0 is ON, extract DO (1000), and assign the result to D10, D10=31.

6.3.6 INC: Increment integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
| { INC o) ] Influenced flag bit
IL: INC (D) Program steps 3
(0] d T Applicable elements Indexed
eran e
P ¥p PP addressing
D INT ‘ ‘ KnY ‘ KnM ‘ KnS ‘KnLM‘ ‘ D ‘ ‘ c ‘ T ‘ v ‘ z ‘ R N

Operand description
D: destination operand
Function description

When the power flow is valid, D
increases by 1.

Note

This instruction is a cyclic increase instruction. Range: -32768~32767. The
supported range of C element: CO~C199.

Example

0 1001 LD XO
I—-—[ I o 1
INC DO

When X0 is ON, DO (1000) is increased by 1. After the execution, DO is 1001.
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6.3.7 DEC: Decrement integer instruction

LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H

|_| 1 DEC D) ] Influenced flag bit

IL: DEC (D) Program steps 3

(o) d T Applicable element: Indexed
peran ype pplicable elements addressing
D INT | |KnY|KnM|KnS|KnLM| | D | | C | T | Y |Z|R N

Operand description
D: destination operand
Function description

When the power flow is valid, D
decreases 1.

Note
This instruction is a cyclic decrease instruction, with the range of -32768~32767.

Example

X0 999 LD XO
I—-—[ DEC IO ] DEC DO

When X0 is ON, DO (1000) decreases 1. After the execution, D0=999.

6.3.8 VABS: Integer absolute value instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| —{ VvABS (5 o) ] Influenced flag bit | Zero, carry, borrow
IL: VABS (S) (D) Program steps 5
Operand| Type Applicable elements Indexe.d
addressing
S INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM | D SD C T \% z R
D INT KnY | KnM | KnS | KnLM D C T \ z R N

Operand description

S: source operand
D: destination operand

Function description

When the power flow is valid, get the
absolute value of S and assign it to D.

Note

The range of S shall be -32767~32767. When S is -32768, the system will report
operand error, and the instruction will not be executed.

Example

Xo =1000 1000 LD XO
| s R e 1 VABS DO D10

When X0 is ON, get the absolute value of DO (-1000), and assign the result to D10.
D10=1000.

6.3.9 NEG: Negative integer instruction

Operand| Type

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
—— ——1{ NEG (s; o) ] Influenced flag bit | Zero, carry, borrow
IL: NEG (S) (D) Program steps 5

Indexed

Applicable elements

S INT |Constant| KnX | KnY

addressing
KnM | KnS [KnLM [KnSM| D SD N

(@]
—
<
N
P

D INT KnY

KnM | KnS [KnLM D C T Vv Z | R N

Operand description
S: source operand

D: destination operand
Function description

When the power flow is valid, get the
negative value of S and assign the
result to D.

Note

The range of S shall be -32767~32767. When S is -32768, the system will report
operand error, and the instruction will not be executed.

Example

X0 1o0o =1000 LD X0
I_-_[ B X ne 4 NEG DO D10
When X0 is ON, get the negative value of DO (1000) and assign the result to D10.
D10=-1000.
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6.3.10 DADD: Add double integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

— ——{ DaD (51 (52) ) Influenced flag bit | Zero, carry, borrow

IL: DADD (S1) (S2) (D) Program steps 10

O d T Applicable el t Indexed
n icable elements

pera ype PP addressing
S1 DINT |Constant| KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C \% R \
S2 DINT |Constant| KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C \% R \
D DINT KnY | KnM | KnS | KnLM D C \Y, R \

Operand description

S1: source operand1

S2: source operand?2

D: destination operand

Function description

1. When the power flow is valid, add S1 and S2, and assign
the operation result to D.

2. When the operation result (D)>2147483647, the carry flag
bit (SM181) will be set. When the operation result is 0, the

6.3.11 DSUB: Subtract double integer instruction

zero flag bit (SM180) will be set. When the operation
result<-2147483648, the borrow flag bit (SM182) will be set.

Example

X0 100000 200000 300000
DIADD o Dz o 1

LD XO

DADD DO D2 D10

When X0 is ON, add the value (100000) of (DO, D1) and the
value (200000) of (D2, D3), and assign the result to (D10,
D11). (D10, D11)=300000.

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

| { DSUB (51} (52) o} Influenced flag bit | Zero, carry, borrow

IL: DSUB (S1) (S2) (D) Program steps 10

(0] d T Applicabl | t Indexed
n icable elements

pera ype PP addressing
S1 DINT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R N
S2 DINT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R N
D DINT KnY | KnM | KnS | KnLM D C \Y, R \

Operand description

S1: source operand1

S2: source operand?2

D: destination operand

Function description

1. When the power flow is valid, S1 subtracts S2, and the
operation result is assigned to D.

2. When the operation result (D)>2147483647, the carry flag
bit (SM181) will be set. When the operation result is 0, the

zero flag bit (SM180) will be set. When the operation
result<-2147483648, the borrow flag bit (SM182) will be set.

Example

X0 100000 200000 -100000
ISUE DO oz o 1

LD XO

DSUB DO D2 D10

When X0 is ON, the value (100000) of (DO, D1) subtracts the
value (200000) of (D2,D3), and the result -100000 is
assigned to (D10, D11).
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6.3.12 DMUL: Multiply double integer instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|—| — DMUL (51 (52} o) 1 | Influenced flag bit
IL: DMUL (S1) (S2) (D) Program steps 10
] Indexed
Operand| Type Applicable elements )
addressing
S1 DINT [Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R \
S2 DINT [Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R \
D DINT KnY | KnM | KnS | KnLM D C \Y, R \
Operand description Note

S1: source operand1

S2: source operand2

D: destination operand

Function description

When the power flow is valid, S1

multiplies S2, and the result is
assigned to D.

The result of the DMUL instruction is a 32-bit data, and overflow may occur.

Example
LD XO

| %0 83000 2000 1BE000000
ML IO i 1o 1
DMUL DO D2 D10

When X0 is ON, the value (83000) of (DO, D1) multiplies the value (2000) of (D2,D3),
and the result 1660000000 is assigned to (D10, D11).

6.3.13 DDIV: Divide double integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
| { DbV (s1) (s2) o ] Influenced flag bit
IL: DDIV (S1) (S2) (D) Program steps 10
] Indexed
Operand| Type Applicable elements )
addressing
S1 DINT [Constant| KnX | KnY | KnM | KnS [KnLM | KnSM D SD C \% R
S2 DINT [Constant| KnX | KnY | KnM | KnS [KnLM | KnSM D SD C \% R N
D DINT KnY | KnM | KnS |KnLM D C \Y, R N
Operand description Note

S1: source operand1
S2: source operand?2
D: destination operand

Function description

When the power flow is valid, S1 is
divided by S2, and the operation result
is assigned to D (D includes 4 units,
with the first two storing the quotient,
the other two storing the remainder).

S2#0, otherwise, the system will report “Divided by 0 error”, and the instruction will
not be executed.

Example
LD XO

| 1w 53000 2000 41
DOI¥ DO ik 1o ] DDIV DO D2 D10

When X0 is ON, the value (83000) of (DO, D1) is divided by the value (2000) of (D2,
D3), and the result is assigned to (D10, D11) and (D12,D13). (D10, D11)=41, (D12,
D13)=1000.
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6.3.14 DSQT: Square root double integer instruction
LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|_| ——{ DsQT s) o ] Influenced flag bit
IL: DSQT (S) (D) Program steps 7
(0] da T Applicable elements Indexed
ran
pera ype PP addressing
S DINT |Constant| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD N
D |DINT KnY | KnM | KnS | KnLM D \
Operand description Note

S: source operand
D: destination operand

Function description

1. When the power flow is valid, S is
extracted, and the operation result is
assigned to D.

2. When the operation result (D) is 0,
the zero flag bit (SM180) will be set.
When the operation result rounds off
the decimal fraction, the borrow flag bit
(SM182) will be set.

S20, otherwise, the system will report operand error, and the instruction will not be
executed.

Example
LD XO

| 10 83000
I5qT D0
DSQT DO D10

When X0 is ON, extract the value (83000) of (DO, D1), and assign the result to
(D10, D11). (D10, D11)=288.

o8
010 ]

6.3.15 DINC: Increment double integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|_| |_[ DINC o) Influenced flag bit
IL: DINC (D) Program steps 4
Indexed
Operand| Type Applicable elements address
ing
D | DINT ‘ ‘KnY‘KnM‘KnS‘KnLM‘ ‘ D ‘ ‘ c ‘ ‘ v ‘ ‘ R N
Operand description Range: -2147483648~2147483647.
D: destination operand 2. The supported range of C element: C200~C255.
Function description Example
When the power flow is valid, D I_ﬁ_[ DTHE }JSM ] LD X0
DINC DO

increases 1.
Note

1. This instruction is a cyclic increase
instruction.

When X0 is ON, the value (100000) of (DO, D1) increases 1. After the execution,
(DO, D1)=100001.
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6.3.16 DDEC: Decrement double integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|_| I_[ DDEC 2 ] Influenced flag bit
IL: DDEC (D) Program steps 4
(0] d T Applicable elements Indexed
eran e
P w PP addressing
D | DINT ‘ ‘ KnY ‘ KnM ‘ KnS ‘ KnLM ‘ ‘ D ‘ ‘ c ‘ ‘ v ‘ ‘ R N

Operand description
D: destination operand
Function description

When the power flow is valid, D
decreases 1.

Note

This instruction is a cyclic decrease
instruction.

Range: -2147483648~2147483647.

Example

%0 99993 LD XO
I—-—[ ODEC D0 ]
DDEC DO

When X0 is ON, the value (100000) of (DO, D1) decreases 1. After the execution,
(DO, D1)=99999.

6.3.17 DVABS: Double integer absolute value instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

|_| |_[ DVABS (5) (D) ] Influenced flag bit | Zero, carry, borrow

IL: DVABS (S) (D) Program steps 7

(0] dl T Applicable elements Indexed

eran e

P w PP addressing
S DINT [Constant| KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C \% R N
D DINT KnY | KnM | KnS | KnLM D C \Y, R \

Operand description
S: source operand

D: destination operand
Function description

When the power flow is valid, get the
absolute value of S and assign the
result to D.

Note

The range of S shall be -2147483647~2147483647. When S is -2147483648, the
system will report operand error, and the instruction will not be executed.

Example

10 -100000 100000 LD XO
s = DVABS DO D10

When X0 is ON, get the absolute value (-100000) of (DO, D1) and assign the result
to (D10, D11). (D10, D11)=100000.
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6.3.18 DNEG: Negative double integer instruction

LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H

|—| I—[ DNEG (5) (D) ] Influenced flag bit | Zero, carry, borrow

IL: DNEG (S) (D) Program steps 7

Operand| T Applicable elements Indexed
ran e icable

pera w PP addressing
S DINT |Constant| KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C \% R \
D DINT KnY | KnM | KnS | KnLM D C \% R \
Operand description Note

S: source operand

D: destination operand

Function description

When the power flow is valid, get the

negative value of S and assign the
result to D.

The range of S shall be -2147483647~2147483647. When the value of S is
-2147483648, the system will report operand error, and the instruction will not be
executed.

Example
LD XO

o 100000 -100000
DHEG IO nia 1 DNEG DO D10

When X0 is ON, get the negative value (100000) of (DO, D1), and assign the result
to (D10, D11). (D10, D11)=-100000.

6.3.19 SUM: Sum integer instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

|—| —{ S (51 (527 (o) 1 | Influenced flag bit | Zero, carry, borrow

IL: SUM (S1) (S2) (D) Program steps 8

(0] dm Applicable elements Indexed
ran e icable elem

pe w PP addressing
S1 INT KnX | KnY | KnM | KnS | KnLM | KNnSM D SD C T \% VA R N
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
D DINT KnY | KnM | KnS | KnLM D C \% R N

Operand description

S1. source operand, starting unit of
summing

S2: source operand, number of units
to be summed up

D: destination operand,
result

summing

Function description

When the power flow is valid, the
contents of S2 units starting with the
starting unit (S1) will be summed up,
and the summing result is assigned to
the D unit.

Note

1. The operation result of the SUM
instruction is a 32-bit data.

2. 0=82<255, or system will report operand error.
3. Since D is a 32-bit data, the carry and borrow flags are constantly 0, and the
zero flag is determined by the final summing result.

Example
SO 1000 LD SMO
[ L WOV o100 zzm ! MOV 1000 DO
o mov 2000 il ] MOV 2000 D1
3000
- = ] MOV 3000 D2
A MOV 4000 D3
gOmE S . MOV 5000 D4
5000
I moy 5000 4 ] LD XO
%0 1000 15000 SUM DO 5
@ =W IO 5 1100 ] D100

When X0 is ON, the integers of 5 elements starting from DO will be summed up,
and the result is assigned to (D100, D101), (D100, D101)=D0+...+D4=15000.
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6.3.20 DSUM: Sum double integer instruction

LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|—| — DsM (52 (52) o) 1 [ Influenced flag bit | Zero, carry, borrow
IL: DSUM (S1) (S2) (D) Program steps 9
] Indexed
Operand| Type Applicable elements )
addressing
S1 |DINT KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C \% R \
S2 INT [Constant| KnX | KnY | KnM | KnS [KnLM |KnSM| D SD C T \% VA R N
D |DINT KnY | KnM | KnS |KnLM D C \% R \
Operand description Note
S1. source operand, starting unit of 0<S2<255, or the system will report operand error.
summing Example
S2: source operand, number of data to
P Mo 100000 LD SMO
be summed Up poy umemm m A DMOV 100000 DO
D: destination operand, summing 200000
e B e : DMOV 200000 D2
result gaca
] o Moy 300000 M 1 DMOV 300000 D4
Function description i
. . S R e ] DMOV 400000 D6
When the power flow is valid, the s DMOV 500000 D8
contents of S2x2 units starting with the LL UL < LD R 1
starting unit (S1) will be summed up ok i L LD X0
’ — @ —{ Dsm oo 5 o100 1 DSUM DO 5 D100

and the summing result is assigned to
the D unit.

When X0 is ON, the double integers of 5x2 units starting with DO will be summed
up, and the result is assigned to (D100, D101).
(D100,D101)=(D0,D1)+ ...+(D8,D9)=1500000.

6.4 Floating-point arithmetic operation instruction

6.4.1 RADD: Add floating point number instruction
IVC1 IVC1S IVC1L
LAD: Applicable to IVC2L IVC2H
— ——{ RADD ) 52 i)
| (51 (52/ © ] Influenced flag bit | Zero, carry, borrow
IL: RADD (S1) (S2) (D) Program steps 10
] Indexed
Operand| Type Applicable elements )
addressing
S1 |REAL|Constant D \% R \
S2 |REAL|Constant D \% R \
D |REAL D v R J

Operand description

S1: source operand1
S2: source operand?2
D: destination operand
Function description

1. When the power flow is valid, add
S1 and S2, and assign the operation
result to D.

2. When the operation result (D) is not within (-1.701412e+038)~(1.701412e+038),
the carry flag bit (SM181) will be set. When the operation result is 0, the zero flag
bit (SM180) will be set.

Example
LD XO

1] =10000. 2. . 2000 500. . . -7T399.70. . .
| o E ¥ K LA RADD DO D2 D10

When X0 is ON, add the value (-10000.2) of (DO, D1) and the value (2000.5) of (D2,
D3), and the result -7999.7 is assigned to (D10, D11).
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6.4.2 RSUB: Substract floating point number instruction
IVC1 IVC1S IVCiL
LAD: Applicable to IVEZL IVC2H
— —1 RSUB 517 52 D
| 51 (52) ® ] Influenced flag bit | Zero, carry, borrow
IL: RSUB (S1) (S2) (D) Program steps 10
(0] d |T Applicable elements Indexed
peran ype PP addressing
S1 REAL| Constant D v R Y
S2 REAL| Constant D v R \
D REAL D Y R Y

Operand description

S1: source operand1
S2: source operand?2
D: destination operand

Function description

1. When the power flow is valid, S2 is subtracted from S1,
and the operation result is assigned to D.

2. When the operation result (D) is not within
(-1.701412e+038)~(1.701412e+038), the carry flag bit
(SM181) will be set. When the operation result is 0, the zero
flag bit (SM180) will be set.

6.4.3 RMUL: Multiply floating point number instruction

Example
X0 -10000. 2. .. 2000500, . -12000.7. .
REUB il ] oz nio
LD X0

RSUB DO D2 D10

When X0 is ON, the value (2000.5) of (D2, D3) is subtracted
from the value (-10000.2) of (DO, D1), and the result
-12000.7 is assigned to (D10, D11).

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H

| { RMUL s1) (s2) ) ] Influenced flag bit | Zero, carry, borrow

IL: RMUL (S1) (S2) (D) Program steps 10

(0] d T Applicabl | t Indexed
ran icable elements

pera ype PP addressing
S1 |REAL|Constant D \% R N
S2 |REAL|Constant D \% R N
D |REAL D Y R Y

Operand description

S1: source operand1

S2: source operand?2

D: destination operand

Function description

1. When the power flow is valid, S1 multiplies S2, and the
operation result is assigned to D.

2. When the operation result
(-1.701412e+038)~(1.701412e+038),

(D) is not within
the carry flag bit

(SM181) will be set. When the operation result is 0, the zero
flag bit (SM180) will be set.

Example
xa =-10000. 2. . . 2000, 500, . . -2000540. . .
EMIL oo 1o ]
LD XO

RMUL DO D2 D10

When X0 is ON, the value (-10000.2) of (DO, D1), multiplies
the value (2000.5) of (D2, D3), and the result -20005400.0 is
assigned to (D10, D11) (actually the product is -20005400.1,
but is rounded off to the calculation precision).
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6.4.4 RDIV: Divide floating point number instruction
LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|_| —{ GRDIV (51) (52) 0 1 | Influenced flag bit | Zero, carry, borrow
IL: RDIV (S1) (S2) (D) Program steps 10
] Indexed
Operand| Type Applicable elements )
addressing
S1 |REAL|Constant D \% R \
S2 |REAL|Constant D \% R \
D |REAL D v R J
Operand description
Note

S1: source operand1
S2: source operand?2
D: destination operand

Function description

1. When the power flow is valid, S1 is
divided by S2, and the operation result
is assigned to D.

2. When the operation result (D) is not
within (-1.701412e+038)~(1.701412¢
+038), the carry flag bit (SM181) will
be set. When the operation result is 0,
the zero flag bit (SM180) will be set.

S2#0, or the system will report “Divided by 0 error”, and the RDIV instruction will
not be executed.

Example
10 -10000.2,..2000.500. . .-4.938as0 LD XO
EIT¥ 10 i ni0 ]
D2 D10

When X0 is ON, the value -10000.2 of (DO, D1) is divided by the value 2000.5 of
(D2, D3), and the result -4.998850 is assigned to (D10, D11).

6.4.5 RSQT: Square root floating point number instruction

LAD: Applicable to IVC1 IVC1S IVCILIVC2L IVC2H
|—| I—[ RSQT (5) (D) :| Influenced flag bit | Zero, carry, borrow
IL: RSQT (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S |REAL |Constant D \% R \
D |REAL D v R J

Operand description

S: source operand
D: destination operand

Function description

1. When the power flow is valid, S is
extracted, and the operation result is
assigned to D.

2. When the operation result (D) is 0,
the zero flag bit (SM180) will be set.

Note

S20, or the system will report operand error, and the instruction will not be
executed.

Example
0 10000, 20, . . 100, 0003999 LD X0
R3gT  ID nin 1 D10

When X0 is ON, extract the value (10000.2) of (DO, D1), and assign the result
100.000999 to (D10, D11).
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6.4.6 RVABS: Floating point number absolute value instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| — RVABS (s) ) ] | Influenced flag bit
IL: RVABS (S) (D) Program steps 7
(0] d T Applicable elements Indexed
eran e
P » PP addressing
S REAL | Constant D \% R
D |[REAL D Y; R N
Operand description Example
S: source operand | i -10000. 2. . 10000, 20. .
o RVABS DO nin ]
D: destination operand
Function description LD XO

RVABS DO D10
When X0 is ON, get the absolute value (10000.2) of (DO, D1),
and assign the result to (D10, D11).

When the power flow is valid, get the absolute value of S and
assign the value to D.

6.4.7 RNEG: Negative floating point number instruction

LAD: Applicable to IVC1 IVC1S IVC1LIvVC2L IVC2H

—] +—{ RNEG (s) ) ] | Influenced flag bit | Zero, carry, borrow

IL: RNEG (S) (D) Program steps 7

O d T Applicable elements Indexed

eran e

P » PP addressing
S REAL |Constant D \% R
D |REAL D Y R N

Operand description Example

S: source operand o 10000, 20, -10000. 2, , |
EMEG  ID nin ]

D: destination operand
LD XO

RNEG DO D10
When the power flow is valid, get the negative value of S and When X0 is ON, get the negative value -10000.2 of (DO, D1)
assign the result to D. and assign the result to (D10, D11).

Function description

6.4.8 SIN: Floating point number SIN instruction

LAD: Applicable to IVC1 IVC1S IVC1LIVC2L IVC2H
|—| I SIN s/ @) ] | Influenced flag bit | Zero, carry, borrow
IL: SIN (S) (D) Program steps 7
O d T Applicable elements Indexed
eran e
P w PP addressing
S |REAL|Constant D Vv R N
D |REAL D Y R N
Operand description Example
S: source operand | 10 1,570000 1. 000000
D: destination operand W e ]
Function description LD X0
SIN DO D10

1. When the power flow is valid, get the SIN value of S (unit:
radian), and assign the result to D. When X0 is ON, get the SIN value of (DO, D1)=1.57, and

2. When the operation result (D) is 0, the zero flag bit assign the value 1 to (D10, D11).
(SM180) will be set.
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6.4.9 COS: Floating point number COS instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H

|_| |_[ Co5 (5) (D) ] Influenced flag bit | Zero, carry, borrow

IL:COS (S) (D) Program steps 7

Operand| T Applicable elements Indexed

ran e Icable

pera w PP addressing
S |REAL |Constant D \Y; R N
D |REAL D \Y R \

Operand description

S: source operand

D: destination operand

Function description

1. When the power flow is valid, get

the COS value of S (unit: radian), and
assign the result to D.

2. When the operation result (D) is 0, the zero flag bit (SM180) will be set.

Example
X0 3.140000  -0.999999 LD X0
s 20 mo. 1 COS DO D10

When X0 is ON, get the COS value of (DO, D1) 3.14, and assign the result
-0.999999 to (D10, D11).

6.4.10 TAN: Floating point number TAN instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H

|_| |_[ TAN (5) (D) ] Influenced flag bit | Zero, carry, borrow

IL: TAN (S) (D) Program steps 7

(0] d T Applicable elements Indexed

ran e icable elem

pera w PP addressing
S |REAL |Constant D \% R N
D |REAL D Y R \

Operand description
S: source operand

D: destination operand
Function description

1. When the power flow is valid, get
the TAN value of S (unit: radian), and
assign the result to D.

2. When the operation result (D) is not within (-1.701412e+038)~(1.701412e +038),
the carry flag bit (SM181) will be set. When the operation result is 0, the zero flag
bit (SM180) will be set.

Example
] 1.570000 1255 848, .. LD XO
| -l L ] TAN DO D10

When X0 is ON, get the TAN value of (DO, D1) 1.57, and assign the result
1255.848398 to (D10, D11).
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6.4.11 POWER: Floating point number exponentiation instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H

|—| — POWER (51} (s2) o} 1 | Influenced flag bit | Zero, carry, borrow

IL: POWER (S1) (S2) (D) Program steps 10

(0] da T Applicable elements Indexed
ran e ica

pera » PP addressing
S1 |REAL|Constant D v R Y
S2 |REAL|Constant D \% R N
D |REAL D Y R \

Operand description

S1: source operand1
S2: source operand2
D: destination operand

Function description

1. When the power flow is valid, get
the S2th power of S1, and assign the
result to D.

2. When the operation result (D) is not
within (-1.701412e+038)~(1.701412¢
+038), the carry flag bit (SM181) will

be set. When the operation result is 0, the zero flag bit (SM180) will be set.
Note

1. When S1=0 and S2<0, the system will report operand error, and the instruction
will not be executed.

2. When S1<0 and the mantissa of S2 is not 0, the system will report operand error,
and the instruction will not be executed.

Example
LD XO

X0 55, 000000 3. 000000 16B375. 0. . .
FOVER 10 2 REESSE POWER DO D2 D10

When X0 is ON, get the (D2, D3)" power of (DO, D1) (i.e. 55.0*%), and assign the
result 166375.0 to (D10, D11).

6.4.12 LN: Floating point number LN instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H

|_| |_[ LN (S) (D) ] Influenced flag bit | Zero, carry, borrow

IL:LN (S) (D) Program steps 7

(0] dl T Applicable elements Indexed

ran e icable elem

pera w PP addressing
S |REAL|Constant D \% R \
D |REAL D Y R \

Operand description

S: source operand
D: destination operand

Function description

1. When the power flow is valid, get
the LN value of S1, and assign the
result to D.

2. When the operation result (D) is not
within (-1.701412e+038)~(1.701412¢

+038), the carry flag bit (SM181) will be set. When the operation result is 0, the
zero flag bit (SM180) will be set.

Example
30 1000, 000. . . 6. 907755 LD XO
I—-—[ I§ I o ]
LN DO D10

When X0 is ON, get the LN value of (DO, D1) 1000.0, and assign the result
6.907755 to (D10, D11).
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6.4.13 EXP: Floating point number EXP instruction
LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
|_| |_[ EXP (5) (D) ] Influenced flag bit | Zero, carry, borrow
IL: EXP (S) (D) Program steps 7
(0] d T Applicable elements Indexed
ran
pera ype PP addressing
S |REAL|Constant D N
D |REAL D \

Operand description

S: source operand

D: destination operand

Function description

1. When the power flow is valid, get

the EXP value of S, and assign the
result to D.

2. When the operation result (D) is not within (-1.701412e+038)~(1.701412e +038),
the carry flag bit (SM181) will be set. When the operation result is 0, the zero flag
bit (SM180) will be set.

Example
i} 10, 000000 22026 46, . LD X0
2 0 vl ! EXP DO D10

When X0 is ON, get the EXP value of (DO, D1) “10.0”, and assign the result
22026.464844 to (D10, D11).

6.4.14 RSUM: Sum floating point number instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
|—| —_{ RSIM (51 (52) 2 1 | Influenced flag bit | Zero, carry, borrow
IL: RSUM (S1) (S2) (D) Program steps 9
] Indexed
Operand| Type Applicable elements addressing
S1 |REAL D N
S2 INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D N
D |REAL D \
Operand description 2. When overflow occurs, the summing operation will stop.
S1: source operand, starting unit of Example
summing SMo 10000.08. .. LD SMO
. —@——{ Emov  10000.1 oo ]
S2: source operand, number of units G i RMOV 10000.1 DO
to be summed up { mov 200z 12 ] RMOV 20000.2 D2
D: destination operand, summing v e S 33%0.30...1 RMOV 30000.3 D4
result 40000, 39, . RMOV 40000.4 D6
. L. { EMOY 400004 DR ]
Function description — RMOV 50000.5 D8
When the power flow is valid, the A ] LD XO
contents of S2x2 units starting with S1 | B P S e pee "7 RSUM DO 5 D100

will be summed up, and the floating
point number summing result is
assigned to the D unit.

Note

1. 0=82<255, or the system will report
operand error.

When X0 is ON, the floating point numbers of the 5x2 units starting with DO will be
summed up, and the result is assigned to (D100, D101). (D100, D101)=(DO0, D1)
+ ... + (D8, D9)=150001.5.

6.4.15 ASIN: Floating point number ASIN instruction

LAD:
— +——C a3

=

Applicable to IVC2H

(el Influenced flag bit | Zero, carry, borrow

IL:ASIN (S) (D)

Program steps 7
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(0] d T Applicable el t Indexed
eran e Icable elements
P » PP addressing
S |REAL|Constant D \% R N
D |REAL D \% R \

Operand description

S: source operand

D: destination operand

Function description

1. When the power flow is valid, get
the SIN-1 value of S, and assign the
result to D.

2. When the operation result (D) is 0,
the zero flag bit (SM180) will be set.

Note

When S>1 or S<-1, the system will report operand error and will not execute the
conversion. D will not change.

Example

amo 0.500000  0.523599 LD SMO
ASIN DO Mo ]
ASIN DO D10

When SMO is ON, get the SIN-1 value of (D0, D1)(0.500000), and assign the result
0.523599 to (D10, D11).

6.4.16 ACOS: Floating point number ACOS instruction

LAD: Applicable to IVC2H

— +—" acos & el ] Influenced flag bit | Zero, carry, borrow

IL: ACOS (S) (D) Program steps 7

(0] d T Applicable el nts Indexed

ran e icable eleme

pera » PP addressing
S |REAL|Constant D \% R \
D |REAL D v R Y

Operand description

S: source operand

D: destination operand

Function description

1. When the power flow is valid, get
the COS™ value of S, and assign the
result to D.

2. When the operation result (D) is 0,
the zero flag bit (SM180) will be set.

Note

When S>1 or S<-1, the system will report operand error and will not execute the
conversion. D will not change.

Example

Mo 0. S0oooo0 1.047198 LD SMO
Aos e ACOS DO D10

When SMO is ON, get the COS-1 value of (DO, D1)(0.500000), and assign the
result 1.047198 to (D10, D11).
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6.4.17 ATAN: Floating point number ATAN instruction

LAD: Applicable to IVC2H
— T arCos ) el ] Influenced flag bit | Zero, carry, borrow
IL: ATAN (S) (D) Program steps 7
Operand| Type Applicable elements Indexe.d
addressing
S REAL |Constant D \Y R
D |REAL D Y R N

Operand description

S: source operand

D: destination operand

Function description

1. When the power flow is valid, get

the TAN-1 value of S, and assign the
result to D.

2. When the operation result (D) is 0, the zero flag bit (SM180) will be set.
Example
SMO 3140000 1. ZBZ451 LD SMO
ATAH IO D10 1
ATAN DO D10

When SMO is ON, get the TAN-1 value of (DO, D1)(3.14), and assign the result
1.262481 to (D10, D11).

6.4.18 LOG: Floating point number LOG instruction

LAD: Applicable to IVC2H
|—| —_L LG s ek 1 Influenced flag bit | Zero, carry, borrow
IL: LOG (S) (D) Program steps 7
Operand| Type Applicable elements Indexe.d
addressing
S REAL |Constant D \% R
D |REAL D Y R N

Operand description

S: source operand

D: destination operand

Function description

1. When the power flow is valid, get
the LOG value of S, and assign the

result to D. LOG is a common
logarithm to the base 10.

2. When the operation result (D) overflows, the carry (overflow) flag bit (SM181)
will be set; when the operation result is 0, the zero flag bit (SM180) will be set.

Example
SMD 3.000000 0. 477121 LD SMO
L0  In Dio
LOG DO D10

When SMO is ON, get (3.0) of DO(D1), and assign the result 0.477121 to
D10(D11).

6.4.19 RAD: Floating point number angle->rad

LAD: Applicable to IVC2H
|—| —_ Fal (5 (il ] Influenced flag bit | Zero, carry, borrow
IL: RAD (S) (D) Program steps 7
Operand| Type Applicable elements Indexe.d
addressing
s | REAL Co:fta D v | R v
D REAL D Y R N

Operand description

S: source operand
D: destination operand

Function description

1. When the power flow is valid,
convert the floating point number

angle of S to the radian, and assign the result to D.
2. When the operation result is 0, the zero flag bit (SM180) will be set.
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Example

When SMO is ON, get (180.0) of DO(D1), and assign the result 3.141593 to

SMO 150, 0000

I EaD oo

3 141593 D10(D11|_)D SMO
D10 ]

RAD DO D10

6.4.20 DEG: Floating point number rad->angle

LAD: Applicable to IVC2H
|—| —1 DEG 52 ) ] Influenced flag bit | Zero, carry, borrow

IL: DEG (S) (D) Program steps 7

(0] dmn Applicable el ts Indexed

eran e icable elemen

P » PP addressing
S |REAL|Constant D \% R \
D |REAL D Y R \

Operand description
S: source operand

D: destination operand
Function description

1. When the power flow is valid,
convert the floating point number
radian of S to the angle, and assign
the result to D.

2. When the operation result is 0, the zero flag bit (SM180) will be set; when the
operation result overflows, the carry (overflow) flag bit (SM181) will be set.

Example

SMO 3. 000000 171, 8373
DEG oo nio

LD SMO
DEG DO D10

When SMO is ON, get (3.0) of DO(D1), and assign the result 171.8873 to
D10(D11).

6.5 Data converting instruction

6.5.1 DTI: Double integer to integer instruction
LAD: Applicable to IVC1 IVC1S IVC1IL IVC2L IVC2H
|—| I—[ DTI (5) (D) ] Influenced flag bit | Zero, carry, borrow
IL: DTI (S) (D) Program steps 6
O d T Applicable elements Indexed
ran
pera ype PP addressing
S DINT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R \
D INT KnY | KnM | KnS | KnLM D C T \% z R \
Operand description Note

S: source operand
D: destination operand

Function description

When the power flow is valid, S will be
converted from double integer to
integer, and the result is assigned to
D.

When S is not within -32768~32767, the system will report operand error and will
not execute the conversion. D will not change.

Example
0 10000 10000 LD XO
I—-—[ ITI Do Din ]
DTI DO D10

When X0 is ON, (DO, D1) 10000 will be converted from double integer to integer
and the result 10000 is assigned to D10.
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6.5.2 ITD: Integer to double integer instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|—| —{ I (s) (D) 1 [ Influenced flag bit | Zero, carry, borrow
IL:ITD (S) (D) Program steps 6
] Indexed
Operand| Type Applicable elements .
addressing
S INT |Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% Z| R \
D DINT KnY | KnM | KnS |KnLM D C \% R \

Operand description

S: source operand
D: destination operand

Function description

When the power flow is valid, S will be
converted from integer to double

integer, and the result is assigned to D.

Example
%0 1000 1000 LD XO
k—-—l I 10 Mo ]
ITD DO D10

When X0 is ON, DO (1000) will be converted from integer to double integer, and the
result 1000 is assigned to (D10, D11).

6.5.3 FLT: Integer to floating point number instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
|—| I—[ FLT (S) (D) ] Influenced flag bit | Zero, carry, borrow
IL: FLT (S) (D) Program steps 6
] Indexed
Operand| Type Applicable elements .
addressing
S INT [Constant| KnX | KnY | KnM | KnS [KnLM |KnSM| D SD C T \% z R \
D |REAL D v R J

Operand description

S: source operand
D: destination operand

Function description

When the power flow is valid, S will be
converted from integer to floating point

number, and the result is assigned to D.

Example
X0 10005 10005, 00, . . LD XO
| w0 oo ! FLT DO D10

When X0 is ON, DO (10005) will be converted from integer to floating point number,
and the result 10005.0 is assigned to (D10, D11).

6.5.4 DFLT: Double integer to floating point number instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
|—| —{ DFLT (&) () ] Influenced flag bit | Zero, carry, borrow
IL: DFLT (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S DINT [Constant| KnX | KnY | KnM | KnS [KnLM |KnSM| D SD C \% R N
D |REAL D v R J
Operand description floating point number, and the result is assigned to D.
S: source operand Example
D: destination operand | 10 i0oooo 100000.G. LD XoO
DFLT I Do 1 DFLT DO D10

Function description

When the power flow is valid, S will be
converted from double integer to

When X0 is ON, (DO, D1) 100000 will be converted from double integer to floating
point number, and the result 100000.0 is assigned to (D10, D11).
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6.5.5 INT: Floating point number to integer instruction
LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
— 1 INT s o ] Influenced flag bit | Zero, carry, borrow
IL:INT (S) (D) Program steps 6
O dm Applicable elements Indexed
ran
pera ype PP addressing
S  |REAL|Constant D Y
D INT KnY | KnM | KnS | KnLM D C T z \

Operand description

S: source operand
D: destination operand

Function description

1. When the power flow is valid, S will
be converted from floating point
number to integer, and the result is
assigned to D.

2. This instruction affects the zero flag
and borrow flag. When the conversion
result is 0, the zero flag will be set.

When the result rounds off the decimal fraction, the borrow flag will be set. the
carry (overflow) flag will be set.

Note

When S>32767, D=32767. When S<-32768, D=-32768, and at the same time the
carry (overflow) flag bit will be set.

Example
i) 10000, 50, . . 10000 LD XO
G W ¥ W o ! INT DO D10

When X0 is ON, (DO, D1) 10000.5 will be converted from floating point number to
integer and the result 10000 is assigned to D10.

6.5.6 DINT: Floating point number to double integer instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H

| L DINT (s) @) ] Influenced flag bit | Zero, carry, borrow

IL: DINT (S) (D) Program steps 7

(0] d T Applicabl | t Indexed

eran e icable elements

P w PP addressing
S |REAL|Constant D \
D DINT KnY | KnM | KnS |KnLM D C \

Operand description

S: source operand
D: destination operand

Function description

1. When the power flow is valid, S will
be converted from floating point
number to double integer, and the
result is assigned to D.

2. When the conversion result is 0, the
zero flag will be set. When the result
rounds off the decimal fraction, the
borrow flag will be set. When the result

exceeds the range of the double integer, the carry (overflow) flag will be set.
Note

When S>2147483647, D=2147483647. When S<-2147483648, D=-2147483648,
and at the same time the carry (overflow) flag will be set.

Example

X0
DINT

When X0 is ON, (DO, D1) 100000.5 will be converted from floating point number to
double integer, and the result 100000 is assigned to (D10, D11).

LD X0
DINT DO D10

100000, 5. . . 100000
ili] D10 ]
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6.5.7 BCD: Word to 16-bit BCD instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H

|—| — B &Y o) ] Influenced flag bit | Zero, carry, borrow

IL: BCD (S) (D) Program steps 5

(0] d T Applicable elements Indexed

ran e icable elem

pe w PP addressing
S WORD |Constant| KnX | KnY | KnM | KnS | KnLM [ KnSM D SD T \% V4 R \
D WORD KnY | KnM | KnS | KnLM D C T \% z R \

Operand description Note

S: source operand, <9999

D: destination operand

Function description

When the power flow is valid, S will be

converted from integer to 16-bit BCD
code, and the result is assigned to D.

When S>9999, the system will report operand error and will not execute the
instruction, and D will not change.

Example
LD XO

| EE 3333 13107
BCD IO 10 1
BCD DO D10

When X0 is ON, DO 0x0DO05 (3333) will be converted from integer to 16-bit BCD
code, and the result 0x3333 (13107) is assigned to D10.

6.5.8 DBCD: Double word to 32-bit BCD instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H

|{ DBCD () o ] Influenced flag bit | Zero, carry, borrow

IL: DBCD (S) (D) Program steps 7

(0] d T Applicable elements Indexed

ran e icable elem

pe w PP addressing
S DWORDI|Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R \
D DWORD KnY | KnM | KnS | KnLM D C \% R \

Operand description Note

S: source operand, <99999999

D: destination operand

Function description

When the power flow is valid, S will be
converted from double integer to
32-bit BCD code, and the result is
assigned to D.

When S>99999999, the system will report operand error and will not execute the
instruction, and D will not change.

Example
LD XO

| %0 EEEEEEEE
DECD IO
DBCD DO D10

When X0 is ON, (D0, D1) 0x3F940AA (66666666) will be converted from double
integer to 32-bit BCD code, and the result 0x66666666 (1717986918) is assigned
to (D10, D11).

1717956518
onio
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6.5.9 BIN: 16-bit BCD to word instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|-[ BIN (s) o) ] Influenced flag bit | Zero, carry, borrow
IL: BIN (S) (D) Program steps 5
] Indexed
Operand| Type Applicable elements )
addressing
S WORD |Constant| KnX | KnY | KnM | KnS |[KnLM |KnSM| D SD C T \% z R \
D WORD KnY | KnM | KnS | KnLM D C T \% z R \
Operand description Note

S: source operand, the data format of
S must match the BCD code format

D: destination operand
Function description

When the power flow is valid, S will be
converted from 16-bit BCD code to
integer, and the result is assigned to
D.

When the data format of S does not match the BCD code format, the system will
reports illegal operand and will not execute the instruction, and D will not change.

Example
- LD X0
" BIN DO D10

When X0 is ON, DO 0x5555 (21845) will be converted from 16-bit BCD code to
integer, and the result 0x15B3 (5555) is assigned to D10.

6.5.10 DBIN: 32-bit BCD to double word instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|— — BN @) ] Influenced flag bit | Zero, carry, borrow
IL: DBIN (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S DWORD|Constant| KnX| KnY | KnM | KnS [KnLM [KnSM| D SD C \% R \
D DWORD KnY | KnM | KnS | KnLM D C \% R \
Operand description Note

S: source operand

D: destination operand

Function description

1. When the power flow is valid, S will
be converted from 32-bit BCD code to
double integer, and the result is
assigned to D.

2. The data format of S must match
the BCD code format.

When the data format of S does not match the BCD code format, the system will
report operand error and will not execute the instruction, and D will not change.

Example
il ESTEOS03TT 29399938 LD XO
| = S S S DBIN DO D10

When X0 is ON, (DO, D1) 0x99999999 (2576980377) will be converted from 32-bit
BCD code to double integer, and the result OX5F5EQFF (99999999) is assigned to
(D10, D11).
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6.5.11 GRY: Word to 16-bit Gray code instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|{ GRY (s} o) ] Influenced flag bit | Zero, carry, borrow
IL: GRY (S) (D) Program steps 5
] Indexed
Operand| Type Applicable elements )
addressing
S WORD |Constant| KnX | KnY | KnM | KnS |KnLM [KnSM| D SD T V4 \
D WORD KnY | KnM | KnS | KnLM D z \
Operand description Example
S: source operand 10 ¢ 43890 B5535 LD X0
— {77 [ GRY ID D10 ]
D: destination operand GRY DO D10

Function description

When the power flow is valid, S will be
converted from integer to 16-bit Gray
code, and the result is assigned to D.

When X0 is ON, DO 0xAAAA (43690) will be converted form integer to 16-bit Gray
code, and the result OXFFFF (65535) is assigned to D10.

6.5.12 DGRY: Double word to 32-bit Gray code instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|—| —{ DGRY 5 o) ] Influenced flag bit | Zero, carry, borrow
IL: DGRY (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S DWORDI|Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD \
D [DWORD KnY | KnM | KnS | KnLM D \
Operand description Example

S: source operand

D: destination operand

Function description

When the power flow is valid, S will be

converted from integer to 32-bit Gray
code, and the result is assigned to D.

] Z2O0649724 34359738356
DGEY jil} nio 1

LD XoO

DGRY DO D10

When X0 is ON, (DO, D1) 0x88888888 (2290649224) will be converted from
double integer to 32-bit Gray code, and the result 0OxXCCCCCCCC (3435973836) is

assigned to (D10, D11).

6.5.13 GBIN: 16-bit Gray code to word instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|—| — GBIN (&) o) ] Influenced flag bit | Zero, carry, borrow
IL: GBIN (S) (D) Program steps 5
) Indexed
Operand| Type Applicable elements )
addressing
S WORD |Constant| KnX | KnY | KnM | KnS |KnLM [KnSM| D SD T \% V4
D WORD KnY | KnM | KnS |KnLM D T \% z N
Operand description integer, and the result is assigned to D.
S: source operand Example
D: destination operand LD XO

Function description

When the power flow is valid, S will be
converted from 16-bit Gray code to

X0 BOR3G 43630
GEIN IO nin 1

GBIN DO D10

When X0 is ON, DO OxFFFF (65535) will be converted from 16-bit Gray code to
integer, and the result 0XAAAA (43690) is assigned to D10.
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6.5.14 DGBIN: 32-bit Gray code to double word instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|— L peIN (& @ 1 Influenced flag bit | Zero, carry, borrow
IL: DGBIN (S) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S DWORD|Constant| KnX| KnY | KnM | KnS [KnLM [KnSM| D SD C \% R \
D |[DWORD KnY | KnM | KnS | KnLM D C \Y, R \

Operand description

S: source operand
D: destination operand

Function description

When the power flow is valid, S will be
converted from 32-bit Gray code to

double integer, and the result is assigned to D.

Example
LD XO

| %0 3435373836 2280843224
DGEIN DO 10 1
DGBIN DO D10

When X0 is ON, (D0, D1) 0OxCCCCCCCC (3435973836) will be converted from
32-bit Gray code to double integer, and the result 0x88888888 (2290649224) is
assigned to (D10, D11).

6.5.15 SEG: Word to 7-segment code instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|—| —{ SEG (s} o ] Influenced flag bit | Zero, carry, borrow
IL: SEG (S) (D) Program steps 5
] Indexed
Operand| Type Applicable elements )
addressing
S WORD |Constant| KnX | KnY | KnM | KnS |[KnLM |KnSM| D SD C T \% z R \
D WORD KnY | KnM | KnS | KnLM D C T \Y, Z R \
Operand description Note

S: source operand, <15
D: destination operand
Function description

When the power flow is valid, S will be
converted from integer to 7-segment
code, and the result is assigned to D.

When S>15, the system reports illegal operand and will not execute the instruction,
and D will not change.

Example
LD XO

| xE 15 113
5E IO il 1
SEG DO D10

When X0 is ON, DO 0xOF (15) will be converted from integer to 7-segment code,
and the result 0x71 (113) is assigned to D10.
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6.5.16 ASC: ASCII code conversion instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
— 1L ASC (51758} ] Influenced flag bit | Zero, carry, borrow
IL: ASC (S1~S8) (D) Program steps 19
] Indexed
Operand| Type Applicable elements .
addressing
S1 WORD |Constant
S2 WORD |Constant
S3 WORD |Constant
S4 WORD |Constant
S5 WORD |Constant
S6 WORD |Constant
S7 WORD |Constant
S8 WORD |Constant
D |WORD D C T Y z R N
Operand description Example
S1~88: source operand (If the number is less than 8, the | L] 12849
Al ) ) ASC 12345675 40 ]
remaining elements shall be filled with 0)
LD MO

Only characters with ASCIl code of 0x21~0x7E are
supported (input through keyboard, if the number is less
than 8, fill in with 0X00)
D: destination operand

Function description

When the power flow is valid, the string S1~S8 will be
converted to ASCII code, and the result is assigned to the
elements starting with D. When SM186 is OFF, the high/low
byte of each D element will store two ASCII code data. When
SM186 is ON, the low byte of each D element will store 1
ASCII code data.

ASC 12345678 DO

When MO is ON, execute the ASCII conversion, and the data

will be stored in two modes:

® When SM186 is OFF, the execution result is:
D0=0x3231, D1=0x3433, D2=0x3635, D3=0x3837.

® \When SM186 is ON, the execution result is: D0=0x31,
D1=0x32, D2=0x33, D3=0x34, D4=0x35, D5=0x36,
D6=0x37, D7=0x38.

6.5.17 ITA: Hexadecimal number-ASCIl code conversion instruction

Operand description

S1: conversion source, hexadecimal number
D: destination operand.
S2: number of ASCII codes, 1<82<256

Function description

When the power flow is valid, the hexadecimal number
starting with S1 element will be converted to S2 ASCII codes,
and the result is assigned to the elements starting with D.
When SM186 is OFF, the high/low byte of each D element
will store two ASCII code data. When SM186 is ON, the low
byte of each D element will store 1 ASCII code data.

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|—| — ITA s ) (52) ] Influenced flag bit | Zero, carry, borrow
IL: ITA (S1) (D) (S2) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S1 WORD |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% VA R
D WORD KnY | KnM | KnS | KnLM D C T \Y, Z R N
S2 WORD |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% VA R N
Note

1. When S1 and D use Kn addressing, Kn=4.

2. When S2 is not within 1~256, the system will report
operand error and will not execute the instruction, and D will
not change.

3. If S1 is a constant, S2 will be regarded as 4 by default
when S224, and the system will not report operand error.

Example

] 147393
ITa 1B#3ETH nzo g ]

Source data: 0x9876
LD MO
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ITA 16#9876 D20 8

When MO is ON, execute ITA conversion, the data will be

stored in two modes:

® |f SM186=0FF, the execution result is: D20=0x3839,
D21=0x3637.

® |f SM186=0ON, the execution result is D20=0x39,
D21=0x38, D22=0x37, D23=0x36.

6.5.18 ATI: ASCIl code-hexadecimal number conversion instruction

LAD:
— ——1 a1 Gw @) (52) 1

IVC1IVC1S IVC1L IVC2L IVC2H

Zero, carry, borrow

Applicable to

Influenced flag bit

IL: ATI (S1) (D) (S2)

Program steps 7

Operand| Type

Applicable elements

Indexed

addressing
\/

S1 WORD |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R
D WORD KnY | KnM | KnS | KnLM D C T \% Z R N
S2 WORD |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N

Operand description

S1: conversion source, ASCIl code data 0x30<S7<0x39 or
0x41=871<0x46 (when SM186 is OFF, the high byte and low
byte of §7 shall both be within this range)

D: destination operand

S2: number of ASCII codes; 1<82<256

Function description

When the power flow is valid, the S2 ASCIl code data
starting with S1 element will be converted to hexadecimal
number, and the result will be stored in the elements starting
with D in every 4 bits. When SM186 is OFF, the high/low
byte of each D element will store two ASCII code data. When
SM186 is ON, the low byte of each D element will store 1
ASCII code data.

Note

1. When S1 is not within 0x30~0x39 or 0x41~0x46, or S2 is
not within 1~256, the system will report operand error and
will not execute the instruction, and D will not change.

6.5.19 LCNV: Engineering conversion instruction

3. If S1 is a constant, S2 will be regarded as 2 by default
when SM186 is OFF and S2=2, or as when SM186 is ON
and S2=1, and the system will not report operand error.

Example

| Mo 14645 34370
ATI D10 D30 4 ]
LD MO
ATl D10 D30 4
Source data: D10=0x3938, D11=0x3736, D12=0x3534,
D13=0x3332
When MO is ON, the ATI conversion will be executed.
According to the data storing mode, the results are as
follows:
® |[f SM186 is OFF, the result is: D30=0x8967.
® |f SM186 is ON, the result is: D30=0x8642.

LAD: Applicable to IVC2L IVC2H
— ——= LCNY (5D ¢52) oy 5 1 Influenced flag bit | Zero, carry, borrow
IL: LCNV (S1)(S2)(D)(S3) Program steps 9
O d T Applicable el t Indexed
ran icable elements
pera ype PP addressing
S1 INT D \ R
S2 INT D \ R
D INT D \ R
S3 Word |Constant D \Y, R

Operand description

S1: starting address of source operand under conversion
S2: starting address of conversion table

D: starting address of storing conversion result

S3: number of data under conversion; 1<S3<64

Function description

When the analog input module is used to read external
analog signals, the instruction can convert the original
analog reading to corresponding engineering reading.

When the temperature or analog module is used for
measuring, if there is deviation between the temperature or
engineering reading measured by PLC and the result
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measured by standard thermometer or instrument, the
instruction can be taken as linear correction to correct the
actual measurement.

Fill four values of low point measured value VM , high point

measured value V,,, , low point standard value Vg, and

high point standard value VSH into conversion table; when

the linear conversion is executed, the source data will
perform operation according to the following formulas and

generate corresponding target standard values. Sn is the
original input data and Dn is the result after conversion.
A=Vs, =V )V = Vi) *10000

B=Vy, -V, *A/10000)

D,=(S,*A4/10000)+ B

Note

The four values in the conversion table is meaningful. For
example, the low point measured value should be smaller
than the high point measured value. The conversion result
will be not accurate if exceeding the range of

integers. Dn >32767, the result is 32767; Dn <-32768, the
result is -32768.

Example
H1 282
———{ MoV 262 D1000 ]
3530
H mov 3530 niooi ]
260
{ MoV 260 niooz ]
3650
{ mov 3650 D1003 ]
M 282
—— - mov 282 nioo ]
3530
{ MoV 3530 niot ]
1908
H oV 1908 D102 ]
o
Kk mov o D103 ]
5000
{ oV S000 D104 ]
-115
I mov -1 D105 ]
282 282 260
LCRY o100 niooo 1200 B ]
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LDl M1
MOV 282 D1000
MOV 3530 D1001
MOV 260 D1002
MOV 3650 D1003
LDI M4

MOV 282 D100

MOV 3530 D101

MOV 1906 D102

MOV 0 D103

MOV 5000 D104

MOV -115 D105

LD M2

LCNV D100 D100 D1000 D200 6

When M2 is ON, the LCNV conversion will be executed.
According to the data storing mode, the results are as
follows:

D200=260

D201=3650

D202=1955

D203=-34

D204=5184

D205=-154

6.5.20 RLCNV: Floating point engineering conversion instruction

LAD: Applicable to IVC2L IVC2H
— +———< RLcuv @n s o 3 1 Influenced flag bit | Zero, carry, borrow

IL: RLCNV (S17)(S2)(D)(S3) Program steps 12

Operand| Type Applicable elements Indexe.d
addressing

S1 REAL D \ R
S2 REAL D \ R
D REAL D \ R
S3 Word (Constant D \ R
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Operand description

S1: starting address of source operand under conversion
S2: starting address of conversion table

D: starting address of storing conversion result

S3: number of data under conversion; 1<S3<64
Function description

When the analog input module is used to read external
analog signals, the instruction can convert the original
analog reading to corresponding engineering reading.

When the temperature or analog module is used for
measuring, if there is deviation between the temperature or
engineering reading measured by PLC and the result
measured by standard thermometer or instrument, the
instruction can be taken as linear correction to correct the
actual measurement.

Fill four values of low point measured value VM , high point

measured value V,,, , low point standard value Vg, and

high point standard value VSH into conversion table; when

the linear conversion is executed, the source data will
perform operation according to the following formulas and

generate corresponding target standard values. Sn is the
original input data and Dn is the result after conversion.
A=Vs, =V )V = Vi) 10000

B=Vy, -V, *A/10000)

D,=(S,*A4/10000)+ B

Note

The four values in the conversion table is meaningful. For
example, the low point measured value should be smaller
than the high point measured value. The conversion result
will be not accurate if exceeding the range of

integers. Dn >32767, the result is 32767; Dn <-32768, the
result is -32768.

Example

2820000
_-_M1 { EMOY  252.0000 D1000 ]
3530, 000

[ Emoy  3530.000  D1002 ]
260, 0000

[ Emoy 2800000 D104 ]
3650, 000

[ Emov  36S0.000 D100 ]
2820000

14
[ EMOY  262.0000 D100 ]
3530, 000

I Emoy  3530.000 D102 ]
1506, 000

I Emov  1906.000 D104 ]
0. 000000

i Emoy 0.000000 D108 ]
5000, 000

I EMoy SO000.000 D103 ]

—-115. 000

[ Emo¥  -115.000 D110 ]

PE2. 0000 282 0000 EA0. 0000
Mz

W RLCHY D100 D1000 200 & ]

LDl M1

RMOV 282 D1000
RMOV 3530 D1002
RMOV 260 D1004
RMOV 3650 D1006
LDI M4

RMOV 282 D100

RMOV 3530 D102

RMOV 1906 D104

RMOV 0 D106

RMOV 5000 D108

RMOV -115 D110

LD M2

RLCNV D100 D1000 D200 6

When M2 is ON, the RLCNV conversion will be executed.
According to the data storing mode, the results are as
follows:

D200(D201)=260
D202(D203)=3650
D204(D205)=1955
D206(D207)=-34.3288
D208(D209)=5184.267
D210(D211)=-154.357
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6.6 Word logic operation

6.6.1  WAND: AND word instruction

LAD: Applicable to IVC1 IVC1S IVCAL IVC2L IVC2H

| [ WAND (s1) (s2) @) ] Influenced flag bit
Program steps 7

IL: WAND (S1) (S2) (D)

] Indexed
Operand| Type Applicable elements )
addressing
S1 WORD |Constant| KnX |KnY | KnM KnS | KnLM | KnSM D SD C T V Z R v
S2 WORD |Constant| KnX |KnY | KnM KnS | KnLM | KnSM D SD C T V Z R v
D WORD KnY| KnM | KnS | KnLM D C T|V]Z]|R \
Operand description Example
S1: source operand1 | %0 46739 775 37378 ; \I;\IID AN)E()O
) 4K i} i)l 10
S2: source operand?2 DO D1 D10
D: destination operand When X0 is ON, DO 2#1011011010010011 (46739) and D1 2#1001001100101110
Function description (37678) will conduct logic AND operation, and the result 2#1001001000000010
When the power flow is valid, S1 and (37378) is assigned to D10.
S2 will conduct logic AND operation,
and the result is assigned to D.
6.6.2 WOR: OR word instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
—— —{ WOR (51} (s2) o) ] Influenced flag bit
IL: WOR (S1) (S2) (D) Program steps 7
Operand| Type Applicable elements Indexe.d
addressing
S1 WORD |Constant| KnX |[KnY| KnM | KnS | KnLM | KnSM D SD C T \Y Z R v
S2 WORD |Constant| KnX |[KnY| KnM | KnS | KnLM | KnSM D SD C T \Y Z R v
D WORD KnY| KnM | KnS | KnLM D C T |Vv]zZz|R \
Operand description Example
. LD X0
S1: source operand1 *xa 46733 3TBTE 4T039 WOR DO D1
S2: source operand2 | - R o o D ] D10
D: destination operand When X0 is ON, DO 2#1011011010010011 (46739) and D1 241001001100101110
Function description (37678) will conduct logic OR operation, and the result 2#1011011110111111
When the power flow is valid, S1 and (47039) is assigned to D10.
S2 will conduct logic OR operation,
and the result is assigned to D.
6.6.3 WXOR: Exclusive-OR word instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|— —o wxrR 50 (52) o ] Influenced flag bit
IL: WXOR (S1) (S2) (D) Program steps | 7
Operand| Type Applicable elements Indexe.d
addressing
S1 WORD |Constant| KnX [KnY | KnM KnS | KnLM | KnSM D SD C T \Y Z R v
S2 WORD |Constant| KnX |[KnY | KnM KnS | KnLM | KnSM D SD C T \Y Z R v
D WORD KnY| KnM | KnS | KnLM D C T|lVv| ]z ]|R \
Operand description S2: source operand?2

S$1: source operand D: destination operand
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Function description Example

When the power flow is valid, S1 and | %0 o el e ] LD X0

S2 will conduct logic exclusive OR WXOR DO D1 D10
operation, and the result is assigned When X0 is ON, DO 2#1011011010010011 (46739) and D1 2#1001001100101110
to D. (37678) will conduct logic exclusive OR operation, and the result

2#0010010110111101 (9661) is assigned to D10.

6.6.4 WINV: NOT word instruction

LAD: Applicable to IVC1IVC1S IVC1L IVC2L IVC2H

|—| —1 wInvw 5 o} ] Influenced flag bit

Program steps 5

IL: WINV (S) (D)
o d| T Applicable elements Indexed
eran e
P P PP addressing
WORD | Constant | KnX |[KnY| KnM KnS | KnLM | KnSM D SD C T \% VA R N
D WORD KnY| KnM KnS | KnLM D C T \% VA R N
Operand description Example

S: source operand X 48739 LET96 LD X0
wy o o 1 WINV DO D10

D: destination operand ) .
When X0 is ON, conduct logic NOT operation on DO (46739), and assign the result
Function description 18796 to D10.

When the power flow is valid, conduct
logic NOT operation on S, and assign
the result to D.

6.6.5 DWAND: AND double word instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|— — omao s (s2) iy 1 Influenced flag bit

Program steps 10

IL: DWAND (S1)(S1) (D)

Operand| Type Applicable elements Indexe.d
addressing
S1 DWORD | Constant | KnX| KnY |KnM|KnS | KnLM | KnSM | D SD C \% R \
S2 DWORD | Constant | KnX| KnY |KnM|KnS | KnLM | KnSM | D SD C \% R \
D DWORD KnY |KnM|KnS | KnLM D C \% R \
Operand description Example
. ] 2097282386 9TRASTTAT 841097234 LD XO
S1: source operand1 | B[ meam 0 o o ] DWAND DO D2 D10

S2: source operand2 ]
When X0 is ON, (DO, D1) 2#10110010101001101110011001010010 (2997282386)

and (D2, D3) 2#00111010001110110011000100110011 (976957747) will conduct
Function description the logic AND operation, and the result 2#00110010001000100010000000010010
When the power flow is valid, S1 and (841097234) is assigned to (D10, D11).

S2 will conduct logic AND operation,

and the result is assigned to D.

D: destination operand

6.6.6 DWOR: OR double word instruction

LAD: Applicable to IVC1IVC1S IVC1L IVC2L IVC2H

|— - owor 2 (52) ) ] Influenced flag bit

Program steps 10

IL: DWOR (S1) (S2) (D)

Indexed

Operand| Type Applicable elements
P » PP addressing
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S1 DWORD |Constant | KnX

KnY | KnM |KnS | KnLM | KnSM D SD

S2 DWORD |Constant | KnX

KnY | KnM |KnS | KnLM | KnSM D SD

D DWORD

KnY | KnM | KnS | KnLM D

Operand description

S1: source operand1
S2: source operand?2
D: destination operand
Function description

When the power flow is valid, S1
and S2 will conduct logic OR

operation, and the result is assigned to D.

Example

0 2OOT2EZAEE ATEOSTTAT 3133142599 LD X0
ek o e ] DWOR DO D2 D10

When X0 is ON, (DO, D1) 2#10110010101001101110011001010010 (2997282386)
and (D2, D3) 2#00111010001110110011000100110011 (976957747) will conduct logic
OR operation, and the result 2#10111010101111111111011101110011 (3133142899) is
assigned to (D10, D11).

6.6.7 DWXOR: Exclusive-OR double word instruction

LAD:

|— —— Dwxor (52 (52) o ] Influenced flag bit

Applicable to IVC1IVC1S IVC1L IVC2L IVC2H

IL: DWXOR (S1) (S2) (D)

Program steps 10

] Indexed
Operand| Type Applicable elements )
addressing
S1 DWORD |Constant| KnX | KnY | KnM [KnS | KnLM | KnSM D SD C \% R N
S2 DWORD |Constant| KnX | KnY | KnM [KnS | KnLM | KnSM D SD C \% R N
D DWORD KnY | KnM |KnS | KnLM D C \% R N
Operand description Example
. LD X0
S1: source operand1 %0 2097252306 9TEASTTAT 2202045685
IWXOE D0 Iz 010 ] DWXOR DO D2
S2: source operand?2 D10

D: destination operand
Function description

When the power flow is valid, S1 and
S2 will conduct logic exclusive OR
operation, and the result is assigned to
D.

When X0 is ON, (DO, D1) 2#10110010101001101110011001010010 (2997282386)
and (D2, D3) 2#00111010001110110011000100110011 (976957747) will conduct
logic exclusive OR operation, and the result 24#10001000100111011101011101100001
(2292045665) is assigned to (D10, D11).

6.6.8 DWINV: NOT double word instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|_| L @ ) ! Influenced flag bit
IL: DWINV (S) (D) Program steps 7
) Indexed
Operand| Type Applicable elements )
addressing
S DWORD |Constant| KnX | KnY | KnM |KnS | KnLM | KnSM D SD C V R \
D DWORD KnY | KnM |KnS | KnLM D C V R \

Operand description

S: source operand
D: destination operand

Function description

When the power flow is valid, logic

NOT operation will be conducted on S,
and the result is assigned to D.

Example

X0 29972A2366 1297664509 LD XO
oy 1B Z10 ] DWINV DO D10

When X0 is ON, logic NOT operation will be conducted on (DO, D1)
2#10110010101001101110011001010010  (2997282386), and the result
2#01001101010110010001100110101101 (1297684909) is assigned to (D10,
D11).



Programming manual of IVC series small

PLC

Chapter 6 Application instructions

115

6.7 Shift/Rotate instruction

6.7.1 ROR: 16-bit circular shift right instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
— ROR 51 D 52,
| 1) @ ) ] Influenced flag bit| Carry flag SM181
IL: ROR (S1) (D) (S2) Program steps 7
O dl T Applicable elements Indexed
ran
pera ype PP addressing
S1 WORD | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T V Z R \
D WORD KnY | KnM | KnS | KnLM D C T V Z R \
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T V Z R \
Operand description Example
LD MO
: ] 52628 47538
S1: source operand1 e i 5 1 ROR DO D10 3
D: destination operand
: Before Rotate rightward 3 bits
S2: source operand?2 MSB LSB

Function description

When the power flow is valid, the
data of S1 will rotate rightward for
S2 bits, and the result is assigned to
D. At the same time the highest bit
of the S2 bits will be stored into the
carry flag (SM181).

Note

1. S220.
2. When S1 uses Kn addressing, Kn
must be equal to 4.

|->|1|1|0I0I1|1|0|1I1I0I0|1|0|1I0I1>—|
T
> |
1| SM181
After |
M

When MO is ON, DO 2#1100110110010101 (52629) rotates rightward for 3 bits, and
the result 2#1011100110110010 (47538) is assigned to D10. The highest bit of the 3

bits is stored into the carry flag. SM181 is ON.

6.7.2 ROL: 16-bit circular shift left instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| L R 51/ @ (52 ] Influenced flag bit| Carry flag SM181
IL: ROL (S1) (D) (S2) Program steps 7
O d T Applicable elements Indexed
ran e
pera » PP addressing
S1 WORD|Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T V Z R \
D WORD KnY | KnM | KnS | KnLM D C T \Y Z R \
S2 INT [Constant] KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T V Z R \

Operand description

S1: source operand1

D: destination operand

S2: source operand2

Function description

When the power flow is valid, the data
of S1 will rotate leftward for S2 bits,

and the result is assigned to D. At the
same time the lowest bit of the S2 bits

will be stored into the carry flag SM181.
Note

1. S2=0.
2. When S1 uses Kn addressing, Kn must be equal to 4.
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Example
_|I'|'ID 52629 So082 LD MO
— ®L 10 Do 15
1 ROL DOD1015
Before Rotate leftward 15 bits
MSB — LSB
|—|1|1|0|0|1|1|0|1|1|0|0|1|0|1|q|1k—|
NEm =
|
After ______________ |
| MSB LSB
+ [1[1]1]ofof1[1]ol1[1]ofo 1010k~
b e !
|
t-M o] swist

When MO is ON, DO 2#1100110110010101 (52629) rotates leftward for 15 bits, and the result 2#1110011011001010 (59082) is
assigned to D10. The final bit will be stored in the carry flag bit. SM181 is OFF.

6.7.3 RCR: 16-bit carry circular shift right instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
—— — RCR 51 /) 52,
| (st @ (527 ] Influenced flag bit| Carry flag SM181
IL.: RCR (S1) (D) (S2) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S1 WORD| Constant| KnX [ KnY | KnM | KnS | KnLM | KnSM D SD C T V Z | R \
D WORD KnY | KnM KnS | KnLM D C T \Y Z | R v
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T V Z | R \
Operand description Example
S1: source operand1 L e ’ LD Mo

N RCR DO D1
D: destination operand c 0D105

. Rotate with the carry
S2: source operand2 flag 5 bits rightward

Before >
MSB

LSB
—l1lolol 1 1[0l 1[1]ofo[ 10l 1]0[1}—

Function description

When the power flow is valid, S1 data

|
and the carry flag (SM181) will [ sm11 ) H———
|

together rotate rightward for S2 bits,

. . After ‘
and the result is assigned to D. MSB LSB |
Note [o[1]o[1[o[1[1]ol0o[1[1]0o[1[0[1]0] |

|
1. 8220. SM181 ,,,,J

2. When S1 uses Kn addressing, Kn
must be equal to 4.

When MO is ON, DO 2#1100110110010101 (52629) and the carry SM181 (OFF)
will rotate rightward for 5 bits, and the result 2#0101011001101100 (22124) is
assigned to D10. SM181=0N.

6.7.4 RCL: 16-bit carry circular shift left instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
— — RCL 51 D 52
l s @ 2] ] Influenced flag bit| Carry flag SM181
IL: RCL (S1) (D) (S2) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S1 WORD |Constant| KnX [KnY | KnM | KnS | KnLM | KnSM D SD C T V Z | R \
D WORD KnY | KnM | KnS | KnLM D C T V Z | R \




Programming manual of IVC series small PLC

Chapter 6 Application instructions 117

| S2 | INT |Constant| KnX |KnY| KnM | KnS |KnLM|KnSM| D | SD | C | T | V | Z | R| \ |
Operand description Example
. no 52629 59082 LD MO
S1: source operand1 [ORL D v - ]
o RCL DOD10 16
D: destination operand
Rotate with the carry
S2: source operand2 BeR%%eB ¢Tlag leftward 16 bits LSB

Function description

When the power flow is valid, S1 data
and the carry (SM181) will together
rotate leftward for S2 bits, and the
result is assigned to D.

Note

1. S220.
2. When S1 uses Kn addressing, Kn
must be equal to 4.

|:11|1|0|0|1|1|0|1|1|0|0|1|0|1|0|1
[]
|

i

SM181 (1)

After 4

Ater .

! MSB LSB
v [1J1I1JoJol1]1]o[1[1]JoJo[1]0]1]0]
[}

[}

“—b SM181

When MO is ON, DO 2#1100110110010101 (52629) and the carry SM181 (ON) will
rotate leftward for 16-bits, and the result 2#1110011011001010 (59082) is assigned
to D10. SM181=0ON.

6.7.5 DROR: 32-bit circular shift right instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
—— +— DROR 51 i 54
| 1 w 52) ] Influenced flag bit| Carry flag SM181
IL.: DROR (S1) (D) (S2) Program steps 9
|
Operand| Type Applicable elements ndexe.d
addressing
S1 DWORD | Constant |[KnX|KnY | KnM | KnS | KnLM | KnSM D SD C V R \
D DWORD KnY | KnM | KnS | KnLM D C \Y R v
S2 INT Constant [KnX|KnY | KnM | KnS | KnLM | KnSM D SD C T V Z | R v
Operand description Note
81: source operand 1. 82=20.
D: destination operand 2. When S1 uses Kn addressing, Kn must be equal to 8.
S$2: source operand?2 Example
Function description | ] S 3313123244 ]1]?39935033 . ] LD MO
When the power flow is valid, the data DROR DO D10 7
of S1 will rotate rightward for S2 bits, 1. When MO is ON, DO (D1) 2#10110011100110001001110010101100
(3013123244)  will rotate rightward for 7 bits, and the result

and the result is assigned to D. At the
same time the highest bit of the S2 bits
will be stored into the carry flag bit
SM181.

2#01011001011001110011000100111001 (1499935033) is assigned to (D10, D11).
The final bit is stored into the carry flag bit. SM181=0OFF.
2. Please refer to the ROR instruction illustration.

6.7.6 DROL: 32-bit circular shift left instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
—— ——{ DROL  (51) o) (52)
| ] Influenced flag bit| Carry flag SM181
IL.: DROL (S1) (D) (S2) Program steps 9
] Indexed
Operand| Type Applicable elements )
addressing
S1 DWORD | Constant [KnX| KnY [KnM | KnS | KnLM | KnSM D SD C V R \
D DWORD KnY |KnM | KnS | KnLM D C \Y R \
S2 INT Constant |[KnX| KnY | KnM | KnS | KnLM | KnSM D SD C T V Z| R \
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Operand description

S1: source operand1
D: destination operand
S2: source operand2

Function description

When the power flow is valid, the data
of S1 will rotate leftward for S2 bits,
and the result is assigned to D. At the
same time the lowest bit of the S2 bits
will be stored into the carry flag bit
SM181.

Note
1. S2=0.
2. When S1 uses Kn addressing, Kn must be equal to 8.
Example
Mo 3013123244 753280811 LD MO
— DRIL DO 010 30 ]

DROL DO D10 30
1. When MO is ON, (DO, D1) 2#10110011100110001001110010101100
(3013123244) will rotate leftward for 30 bits, and the result
2#00101100111001100010011100101011 (753280811) is assigned to (D10, D11).
The final bit is stored into the carry flag bit. SM181=0N.
2. Please refer to the ROL instruction illustration.

6.7.7 DRCR: 32-bit carry circular shift right instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| L DRCR 1) i 2 ! Influenced flag bit| Carry flag SM181
IL: DRCR (S1) (D) (S2) Program steps 9
O d T Applicable elements Indexed
ran
pera ype PP addressing
S1 DWORD | Constant [KnX| KnY |[KnM| KnS | KnLM | KnSM D SD C V R \
D DWORD KnY [KnM| KnS | KnLM D C V R \
S2 INT Constant |[KnX| KnY |[KnM| KnS | KnLM | KnSM D SD C T V Z| R \
Operand description 2. When S1 uses Kn addressing, Kn must be equal to 8.
S1: source operand1 Example
D: destination operand Mo 3013123744 722891533 b Mo
—{ DECE DO 110 11 ] DRCR DO
S2: source operand2 D10 11

Function description

When the power flow is valid, S1 data
and the carry SM181 will together
rotate rightward for S2 bits, and the
result is assigned to D.

Note
1. 82=20.

1. When MO is ON, (DO, D1) 2#10110011100110001001110010101100
(3013123244) and the carry SM181 (OFF) will rotate rightward for 11 bits, and the
result 2#00101011000101100111001100010011 (722891539) is assigned to (D10,
D11). SM181=0N.

2. Please refer to the RCR instruction illustration.
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6.7.8 DRCL: 32-bit carry circular shift left instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| DRCL 1) o (s2) ] Influenced flag bit| Carry flag SM181
IL: DRCL (S1) (D) (S2) Program steps 9
] Indexed
Operand| Type Applicable elements addressing
S1 DWORD |Constant| KnX | KnY |KnM| KnS | KnLM |KnSM| D SD C \% R N
D DWORD KnY |[KnM| KnS | KnLM D C \% R N
S2 INT Constant| KnX | KnY |[KnM| KnS | KnLM |KnSM| D SD C T \% Z | R N
Operand description 2. When S1 uses Kn addressing, Kn must be equal to 8.
S1: source operand1 Example
D: destination operand I_‘MD 3013123244 1488185020 LD MO
P —t W o - ] DRCL DO D10 25
S2: source operand?2 )
1. When MO is ON, (DO, D1) 2#10110011100110001001110010101100

Function description

When the power flow is valid, the S1
data and the carry SM181 will together
rotate leftward for S2 bits, and the
result is assigned to D.

Note
1. 82=0.

(3013123244) and the carry SM181 (OFF) will rotate leftward for 25 bits, and the
result 2#001011000101100111001100010011100 (1488165020) is assigned to
(D10, D11). SM181 = ON.

2. Please refer to the RCL instruction illustration.

6.7.9 SHR: 16-bit shift right instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
l L SR 51 @) 52) ] Influenced flag bit
IL: SHR (S1) (D) (S2) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S1 WORD |Constant | KnX | KnY | KnM | KnS | KnLM [|KnSM| D SD C T V Z | R \
D WORD KnY | KnM | KnS | KnLM D C T V Z | R \
S2 INT |Constant| KnX | KnY |KnM | KnS | KnLM | KnSM| D SD C T V Z | R \
Operand description
S1: source operand1 Example
D: destination operand | i [ osm s s . ] LD Mo
SHR DO D10 5
S2: source operand2
. .. Before Rotate rightward 5 bits
Function description MSB

When the power flow is valid, the data
of S1 will shift rightward for S2 bits,
and the result is assigned to D.

Note
1. 82=20.

2. When S1 uses Kn addressing, Kn
must be equal to 4.

LSB
[of1]1]1]1]o]1]of1[1]o]1]1]1]o]O]

After
MSB LSB
[0]ofoJofofof1[1[1]1]o]1[0[1]1]0]
When MO is ON, DO 2#0111101011011100 (31452) shifts rightward for 5 bits, and
the result 2#0000001111010110 (982) is assigned to D10.
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6.7.10 SHL: 16-bit shift left instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
— — SHL 5.
| (51) @ (52) ] Influenced flag bit
IL: SHL (S1) (D) (S2) Program steps 7
Operand| Type Applicable elements Indexe.d
addressing
S1 WORD | Constant | KnX [KnY | KnM KnS | KnLM | KnSM SD T Z N
D WORD KnY| KnM KnS | KnLM T VA N
S2 INT | Constant |KnX|KnY| KnM KnS | KnLM | KnSM SD T VA N
Operand description 2. When S1 uses Kn addressing, Kn must be equal to 4.
S1: source operand1 Example
) I | LD Mo
D: destination operand L1 s %452 %?éﬁﬂ 2 ] SHL Do D0 7
S2: source operand2
Function description BeflslreB Rotate leftward 7 bits LSB
Of1]1]1]1]0j1]j0]1[1]jof1]1f1{of0
When the power flow is valid, the data lofr[rlrlsloltloltltlo[1]rl1]0]o]
of S1 will shift leftward for S2 bits, and After
the result is assigned to D. MSB LSB
N [o[1]1]o[1T1T1[ofoJoJofo[ofo0]0]
ote
When MO is ON, DO 2#0111101011011100 (31452) shifts leftward for 7 bits, and
1. S2=0.

the result 2#0110111000000000 (28160) is assigned to D10.

6.7.11 DSHR: 32-bit shift right instruction

LAD: Applicable to IVC1IVC1S IVC1L IVC2L IVC2H
l L DSHR 51) @ 52) ] Influenced flag bit
IL: DSHR (S1) (D) (S2) Program steps 9
Operand| Type Applicable elements Indexe.d
addressing
S1 DWORD |Constant|[KnX | KnY | KnM | KnS | KnLM | KnSM SD N
D DWORD KnY | KnM | KnS | KnLM \
S2 INT Constant|[KnX | KnY | KnM | KnS | KnLM | KnSM SD T VA N
Operand description Note
S1: source operand1 1. §2=0.
D: destination operand 2. When S1 uses Kn addressing, Kn must be equal to 8.
S$2: source operand?2 Example
Function description I_‘mu 1939381420 1593927 LD MO
b— DSHE DO oin 10 1
When the power flow is valid, the data DSHR DO D1010
of S1 will shift rightward for S2 bits, 1. When MO is ON, (DO, D1) 2#01110011100110001001110010101100
(1939381420)  shifts  rightward for 10  bits, and the result

and the result is assigned to D.

2#00000000000111001110011000100111 (1893927) is assigned to (D10, D11).
2. Please refer to the SHR instruction illustration.
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6.7.12 DSHL: 32-bit shift left instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
l L DSH 51 @ 52) ) Influenced flag bit
IL: DSHL (S1) (D) (S2) Program steps 9
(0] d| T Applicable element: Indexed
peran ype pplicable elements addressing
S1 DWORD| Constant | KnX | KnY [KnM| KnS | KnLM [ KnSM | D SD C V R \
D DWORD KnY |KnM| KnS | KnLM D C V R \
S2 INT | Constant | KnX | KnY [KnM| KnS | KnLM |KnSM | D SD C T V Z R \
Operand description 2. When S1 uses Kn addressing, Kn must be equal to 8.
S1: source operand1 Example
D: destination operand Mo 1838381420 1314755944 LD MO
s2 42 b— IS D0 oo 15 ] DSHL DO D10 15
. source operan
P 1. When MO is ON, (DO, D1) 2#01110011100110001001110010101100
Function description (1939381420)  shifts  leftward for 15 bits, and the  result

When the power flow is valid, the data
of S1 will shift leftward for S2 bits, and

the result is assigned to D.
Note
1. $2=0.

2#01001110010101100000000000000000 (1314258944) is assigned to (D10,
D11).

2. Please refer to SHL instruction illustration.

6.7.13 SFTR: Shift right byte instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
— —— sFR 50 o) (52) 53|\ fluenced flag bit
IL: SFTR (S1) (D) (S2) (S3) Program steps 9
(0] d| T Applicable elements Indexed
ran
pera ype PP addressing
S1 BOOL X lY M S LM SM c T \
D BOOL Y M S LM c T \
S2 INT |Constant| KnX [KnY| KnM KnS | KnLM | KnSM D SD C T \Y Z| R v
S3 INT |Constant| KnX [KnY| KnM KnS | KnLM | KnSM D SD C T \Y Z| R v
Operand description Note

S1: source operand1
D: destination operand
S2: source operand2
S3: source operand3

Function description

When the power flow is valid, S2
elements starting with D will move
rightward for S3 units, and the S3
elements at the rightmost side will be
discarded. At the same time, the
contents of S3 elements starting with
S1 will be filled into the left end of the
string.

1. The elements with smaller SN are at the right, and the elements with larger SN
are at the left.

2. S2=0.
3. S3=0.
Example
] 0w OFF LD MO
L ol &l 7 SFTR X0 M10 10 3
IM19| MI8 |M17 | M16| MI5 | Ml14 | M13| M12| MIl1 | M]Ol
e —

1. When MO is ON, the contents of 10 elements starting with M10 will move
rightward for 3 bits, and rightmost three elements M10~M12 will be discarded. At
the same time, the contents of the 3 elements starting with X0 will be filled into the
left end of the string.
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2. Before the execution: X0=1, X1=0,
X2=1, M10=0, M11=1, M12=1,
M13=0, M14=0, M15=1, M16=0,
M17=0, M18=0, M19=1.

3. After the execution: the contents of X0 to X2 remain unchanged, M10=0, M11=0,
M12=1, M13=0, M14=0, m15=0, m16=0, m17=1, m18=0, m19=1.

6.7.14 SFTL: Shift left byte instruction

LAD:
— ——o srL G0

w

Applicable to IVC2L IVC1 IVC1S IVC2H

52 53
52 (53) Influenced flag bit

IL: SFTL (S1) (D) (S2) (S3) Program steps 9
Indexed
Operand| Type Applicable elements " exe.
addressing
S1 BOOL X 1Y M S LM | SM c T \
D BOOL Y M S LM c T \
S2 INT |Constant|KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T \% Z | R N
S3 INT |Constant| KnX | KnY | KnM | KnS |KnLM |[KnSM| D SD C T V R v
Operand description Example
S1: source operand1 ] il ow LD MO
b—1 SFIL X0 nio 10 3 ]

D: destination operand
S2: source operand2
S$3: source operand3

Note

1. The elements with smaller SN are
at the right, and the elements with
larger SN are at the left.

2. 8220.

3. S3=0.

Function description

When the power flow is valid, S2
elements starting with D will more
leftward for S3 units, and the S3
elements at the leftmost side will be
discarded. At the same time, the
contents of S3 elements starting with
S1 will be filled into the right end of
the string.

SFTL X0 M10 10 3

IM]9 | M18 |M]7 | M]6| M15 | M14 | M]3| M]2| M1l | M]Ol
_— L === 7

1. When MO is ON, the contents of 10 elements starting with M10 will move leftward
for 3 bits, and the leftmost elements M17~M19 will be discarded. At the same time,
the contents of the 3 elements starting with X0 will be filled into the right end of the
string.
2. Before the execution: X0=1, X1=0, X2=1, M10=0, M11=1, M12=1, M13=0,
M14=0, M15=1, M16=0, M17=0, M18=0, M19=1.
3. After the execution: the contents of X0~X2 remain unchanged, M10=1, M11=0,
M12=1, M13=0, M14=1, M15=1, M16=0, M17=0, M18=1, M19=0.
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6.8 External equipment instruction

6.8.1 FROM: Read word from special module buffer register instruction

LAD: Applicable to ivc2L  IVC2H
|—| F——-_ FROM ¢S1)  ¢52) (D) s3> ] Influenced flag bit
IL: FROM (S1) (S2) (D) (S3) Program steps 9
O dl T Applicable elements Indexed
eran e icable e
P » PP addressing
S1 INT | Constant
S2 INT | Constant
D INT D Vv R N
S3 INT | Constant

Operand description

S1. SN of the special module to be
read, or the target module.

Range: 0~7. If the target module does
not exist, the system will report target
module address invalid.

S2: the starting address in the BFM of
the target module.

Range: 0~32767. If the BFM address
is invalid, the system will report “BFM
unit of accessed special module
exceeds range”.

D: the D element where the data read
from the target module will be stored.
S3: the number of consecutive buffer
registers (single word) to be read.

Range: 1~32767. If the target register does not exist, the system will report “BFM
unit of accessed special module exceeds range”.

Function description

Read consecutively S3 registers, starting with S2 register, in the BFM of the target
module (SN: S1) and put them into the S3 word elements starting with D.

Note

The execution time of the FROM instruction is relatively long, and closely related to
S3.

Example

Mo g7
FEOR 0 3 o100 z ]

When MO0 is ON, read consecutively 2 registers, starting with register 3, in the BFM
of the target module number 0, and put them into the word elements D100 and
D101.

LD MO
FROM 03 D100 2
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6.8.2 DFROM: Read double word from special module buffer register instruction

LAD: Applicable to IVC2L IVC2H
|—| ———1 DFROM ¢&1) ¢$22 D) (530 1] Influenced flag bit
IL: DFROM (S1) (S2) (D) (S3) Program steps 10
(0] d|T Applicable el ts Indexed
eran e icable elemen
P P PP addressing
S1 INT |Constant
S2 INT |Constant
D DINT D V R \
S3 INT |Constant

Operand description

S1. SN of the special module to be
read, or the target module.

Range: 0~7. If the target module does
not exist, the system will report target
module address invalid.

S2: the starting address in the BFM of
the target module.

Range: 0~32767. If the BFM address
is invalid, the system will report “BFM
unit of accessed special module
exceeds range”.

D: the D element where the data read
from the target module will be stored.
S83: the number of consecutive buffer
registers (double word) to be read.

Range: 1~32767. If the target register does not exist, the system will report “BFM
unit of accessed special module exceeds range”

Function description

Read consecutively S3 registers, starting with S2 register, in the BFM of the target
module (SN: S1) and put them into the S3 double-word elements starting with D.

Note

The execution time of the DFROM instruction is relatively long, and closely related
to S3.

Example

] 1B5E035T
OFEOM 0 3 Dzao 1 ]

LD MO

DFROM 0 3 D200 1

When MO is ON, read 1 double word from register 3, in the BFM of the target
module number 0, and put it into the double word element (D200, D201).



Programming manual of IVC series small PLC

Chapter 6 Application instructions 125

6.8.3 TO: Write word to special module buffer register instruction

LAD: Applicable to IVC2L IVC2H
|—| —-1 TO 812 520 832 8542 1] Influenced flag bit
IL: TO (S1) (S2) (S3) (S4) Program steps 9
(0] diT Applicable elements Indexed
ran e icable elem
pe w PP addressing
S1 INT | Constant
S2 INT | Constant
S3 INT D \Y R \
S4 INT | Constant

Operand description

S1: the SN of the special module to
be written, or the target module.
Range: 0~7. If the target module does
not exist, the system will report “Using
FROM/TO instruciton to access
module not existing”.

S2: the starting register address in
the BFM of the target module.

Range: 0~32767. If the BFM address
is invalid, the system will report “BFM
unit of accessed special module
exceeds range”.

S3: the data to be written into the
target module.

S4: the number of consecutive buffer registers (single word) to be written.

Range: 1~32767. If the target register does not exist, the system will report “BFM
unit of accessed special module exceeds range”.

Function description

Write data from consecutive S4 registers starting with S3 to the consecutive S4
buffer registers starting with S2 in the BFM of the target module (SN: S1).

Note
The execution time of the TO instruction is relatively long, and closely related to S4.

Example

SMo LD SMO
o0 8 1000 2 I 70 0 8 1000 2

When PLC runs, write 1000 respectively to buffer registers 8 and 9 in the BFM of
target module number 0.
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6.8.4 DTO: Write double word to special module buffer register instruction
II_AD: Applicable to IVC2L IVC2H
] L I
I | | [ DTO «¢81) 520 (830 (84 ] Influenced flag bit
IL: DTO (S1) (S2) (S3) (S4) Program steps 10
O d| T Applicable elements Indexed
ran
pera ype PP addressing
S1 INT |Constant
S2 INT |Constant
S3 |DINT D Y R V
S4 INT |Constant

Operand description

S1: the SN of the special module to be
written, or the target module.

Range: 0~7. If the target module does
not exist, the system will report “Using
FROM/TO instruciton to access module
not existing”.

S2: the starting register address in the
BFM of the target module.

Range: 0~32767. If the BFM address is
invalid, the system will “BFM unit of
accessed special module exceeds
range”.

S3: the data to be written into the target
module.

S4: the number of consecutive buffer registers (double word) to be written.
Range: 1~32767. If the target register does not exist, the system will report “BFM
unit of accessed special module exceeds range”.

Function description

Write data from consecutive S4 registers starting with S3 to the consecutive S4
buffer registers starting with S2 in the BFM of the target module (SN: S1).

Note

The execution time of the DTO instruction is relatively long, and closely related
to S4.
Example

10 LD SMO
1m0 8 16711835 1 IDTO 0 8 16711935 1

When PLC runs, write a double word data 16711935 to buffer registers 8 and 9
(which forms a double-word element) in the BFM of target module number 0.

6.8.5 VRRD: Read analog potentiometer value instruction

LAD: Applicable to IVC2L IVC1

l L ) s Influenced flag bit

IL: VRRD (S) (D) Program steps 5

Operand| T Applicable elements Indexed
ran e icable

pera » PP addressing

S WORD |Constant
D WORD D V \

Operand description

S: the specified potentiometer SN.
Range: 0~255. If S is set outside this
range, the system will report operand
error.

D: the element where the read analog
potentiometer value will be stored.
Range: 0~255.

Function description

Read the value of the specified analog potentiometer and store it into the specified
element.

Example

mo TE LD MO
I—-—[ VEED O D10 ]
VRRD 0 D10

When MO is ON, read the value of analog potentiometer 0 and put the reading into
D10.
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6.8.6 REFF: Set input filtering constant instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| l { REFF (5 ] Influenced flag bit
IL: REFF (S) Program steps 3
(0] d| T Applicabl | t Indexed
n icable elements
pera ype PP addressing

s WORD Constant|Knx|KnY|Kn|\/||Kns|KnL|\/||KnS|v|| D |SD| C | T |v | z | R

Operand description

S: input filtering constant.

IVC2L: Range: 0~64ms. Any setting bigger than 64 will be
regarded as 64.

IVC1: Range: 0, 8, 16, 32, 64. Any setting between any two
values will be regarded as the smaller value. For example, a
setting smaller than 8 will be regarded as 0, a setting smaller
than 16 will be regarded as 8, a setting smaller than 32 will
be regarded as 16, a setting smaller than 64 will be regarded
as 32, and other settings will be regarded as 64.

6.8.7 REF: Instant refresh I/O instruction

Function description
Set the input filtering constant of X0~X17.
Note

The input filtering constant is valid only for non-high-speed
input points.

Example

Mo LD Mo
REFF 30 ] REFF 30

When X10 is ON, set the input filtering constant to 30ms.

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| I L REF ) () Influenced flag bit
IL: REF (D) (S) Program steps 5
(0] dl{ T Applicabl | t Indexed
icable elements
peran ype PP addressing
D BOOL X Y
S INT | Constant

Operand description

D: the starting X or Y element to be refreshed. The specified
starting element address should always be a multiple of 8 (in
octal system). For example, X0, X10, X20... or YO, Y10,
Y20....

S: the number of inputs and outputs to be refreshed. It
should always be a multiple of 8, for example, 8, 16, ..., 256,
and so on.

Function description

Generally, the PLC will not refresh its inputs or outputs
before the user program ends. However, if you want to
refresh the inputs or outputs when the user program is still
running, you can use this instruction.

Note

1. The subscript values of inputs (Xn, Yn) are integer
multiples of 8.

2. The refreshed (terminal) number is the integer multiple of
8.

3. Generally, the REF instruction is used to refresh 1/O
immediately between the FOR-NEXT instruction and the CJ
instruction.

4. You can also use the REF instruction to obtain the latest
input and output the operation result without delay during the
execution of the interrupts with 1/Os.

5. To refresh a relay output, you need to consider the
response time.

Example

Mo OFF LD MO
I—-—[ EEF Y0 g :
REF YO 8

When MO is ON, the status at YO~Y7 will be output
immediately regardless of the scan cycle.
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6.8.8 EROMWR: EEPROM write instruction

LAD: Applicable to IVC2L IVC1 IVC2H
{ EROMWR  (57) (52 ] Influenced flag bit
IL: EROMWR (S1) (S2) Program steps 6
(0] d| T Applicable elements Indexed
ran
pera ype PP addressing
S1 WORD D R
S2 INT |Constant | KnX |KnY | KnM KnS | KnLM | KnSM D SD C T V| Z R N
Operand description Example
S1: starting address of write elements L ™ ¢ ser miomo ]
(D6000~D6999)
S2: number of write elements (S2<16,
H EsT mi 1
S§1+82<D7000)
LD M1
Note SET M1000
H MoV 16 DE01G ]
An EROMWR instruction will make the RST M1
scan cycle 2~5ms longer. It is Mov 16 D6016
4 ger. MoV 32 D6032
recommended to set the S1 to 6000 [ mov =2 DE03Z I D SM1
plus an integer multiple of 16, like SET M1
D6000, D6016 and D6032. sm1 LD M1000
—— —1 =ET m1 1
Function description EROMWR  D6016 2
LD M1001
1. Partial PLC data are battery backed. Mio00 R BEEE o ; EROMWR D6032 16
However, during the calculation, you LD M1000
can save the intermediate data into niont SET M1001
EEPROM with the EROMWR —— F—{ EROMWE 18032 18 1
instruction.
2. This instruction is executed upon Mo . ser mioo ]

the rising edge.
In the preceding example, two sets of D elements are stored in the EEPROM:
1. SM1 and M1 makes M1000 generate a rising edge during the second scan cycle
and triggers the execution of the first EROMWR instruction.
2. M1001 and SM196 makes the second rising edge, triggering the execution of
the second EROMWR instruction.
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6.8.9 PR: Print instruction

LAD: Applicable to IVC2L IVC2H
|—| ——{ PR (S D,
® @ 1] Influenced flag bit
IL: PR (S) (D) Program steps 5
] Indexed

Operand | Type Applicable elements addressing

s |worD D c|T R ¥

D BOOL Y

Operand description

S: starting SN of the elements to be stored

D: starting Y SN of output data

Function description

1. The stored data in low 8-bit (1 byte) of S~S+7 is inputted
to D~D+7 by time division and the enabling signal is YO.

2. SM71 is the mark of print instruction in execution. SM71 is
set in printing process and printing reset is completed.

Instruction inﬁut
S

S+1 S+2 SH3 —---mmm- S+7
o s
Ty 7 Ty TyScan time (ms)
0
D8 Gating ] | [ [l 1. T

3. When the special register SM70 is OFF, serial output 8
bytes; when SM70 is ON, serial output 1~16 bytes. For HOO
(NUL code), the previous character is the last one.

Power flow inpuft I

Data output Beginnini Chargp_ter Ending c%racter

T T T T: Operation cycle or interrupt time

Printer gating—“ ~

Flag bit in eﬂcutioﬂ

[

When the power flow is invalid, the flag bit of print instruction
in execution will reset.

Note

1. When the power flow is valid, only print once.

2. The flag bit of print instruction in execution can be used to
control the breaking of power flow in print instruction.

Example

mi 0 OFF
—{ PFE  DT900 T1 ]

Note

1. Only applicable to transistor output modules

2. The instruction is executed with scan cycle at the same
time

3. Only one instruction can be executed at the same time.
After printing is completed, execute SM71 reset.
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6.8.10 TKY: Numeric key input instruction

S sH|(s

LAD: Applicable to IVC2H
I—{ — TKY  (8) (Dl) (D2
@y @7 1 Influenced flag bit
IL: TKY (S) (D1) (D2) Program steps 7
] Indexed
Operand| Type Applicable elements addressing
S [BOOL| X | Y | M| S |SM|LM
D1 INT KnY [KnM|KnLM | D | SD |[C| T |V | Z R \
D2 |BOOL Y | M| S [SM|LM
Operand description s @‘
S: starting bit of input numeric keys (occupy 10 bits
g . p. ys (occupy ) o1 @‘
D1: data storing units
D2: element number corresponding to input keys ON/OFF S+2 @
(occupy 11 points) S+3 @
Function description
S+9
1. S~S+9 are key inputs, the input data will be stored in D1,
D2~D2+9 are input information of output keys and D2+10 D2 ’7
will detect inputs. When any input is ON, D2+10 will be set.
1) Values of D1 D2+1
Press the numeric keys @, @, ® and @ in order, and D2+2
save 2130 in D1.
. . D2+3
2) Key information of D2-D2+10
Key information of D2-D2+9, ON/OFF according to the keys D2+9
D2+10
When any key in 0-9 is pressed, D2+10 will output ON. oL@ ® @
Numerickey 0 123456789 Example
P U U RN U N B B | no OFF 2130 g LD MO
TEY Xo 07999 N1000 ] TKY XO
[ 11 W W W W W W W W W D7999 M1000
+3 | ¥4 | ¥5

24v | ov

+9

+8

+7

+2

+1

sls

PLC

After pressing X2, X1, X3 and X0 in order, D7999 will be
2130. M1002 will be set after pressing X2 and before
pressing other keys. It is the same with other keys. After
pressing any key, M1010 will be ON at the time.

Note

1. When multiple keys are pressed at the same time, only
the first pressed key is valid.

2. When the power flow is OFF, D1 remains unchanged
while D2~D2+10 becomes OFF.

3. If the input exceeds 9999, overflow from high bit.

4. After an input key is pressed, D2 output bit will be set until
the next input key is pressed.

5. Only one of TKY instructions can be used in the program
and the indexed addressing can realize use for many times.
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6.9 Real-time clock instruction

6.9.1 TRD: Read real-time clock instruction

LAD:
— +—_ mw W ]

Applicable to IVC1 IVC1L IVC2L IVC2H

Influenced flag bit

IL: TRD (D) Program steps 3
(0] d T Applicabl | t Indexed
ran icable elements
pere e PP addressing
o qworo) [ [ | [ [ [ feof | [ [v] [&[ ¥
Operand description Note

D: the starting storage element for the system time, which
occupies the 7 consecutive elements starting with D

Function description

Read the system time and store the value in the storage
elements designated by D.

The execution result of the instruction is as follows:

The TRD instruction will fail upon system clock setting error.

Example

o 2005 LD Mo
TED  DID ] TRD D10

When MO is ON, send the system time to the 7 elements
starting with D10.

Element Item Clock data

SD100 Year 2000~2099
SD101 Month 1~12
Special data register SD102 Day 1~31
for real time clock SD103 Hour 0~23
SD104 Minute 0~59
SD105 Second 0~59
SD106 Week 0~6

Element Iltem
______ — D10 Year
______ — D11 Month
______ — D12 Day
______ — D13 Hour
______ — D14 Minute
______ — D15 Second
______ — D16 Week
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6.9.2 TWR: Write real-time clock instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
— —{ TWR 5,
| (s) ] Influenced flag bit
IL: TWR (S) Program steps 3
(0] d| T Applicable elements Indexed
ran e
pera P PP addressing
s qwoeo] | [ | [ [ [ ol [ [ [v[ [®] ¥
Operand description
S: the element where the system time is to be written
Element Iltem Clock data Element Iltem
D10 Year 2000~2099 | T - SD100 Year
D11 Month 1~12 SD101 Month
Data for clock seti D12 Day 1~31 SD102 Day
r n
ataforclock seting D13 Hour 0~23 SD103 Hour
D14 Minute o~ | . SD104 Minute
D15 Second o~ |\ __ . SD105 Second
D16 Week 0~6 SD106 Week
. v 10 2004
Function description —— ——t——[ mov zood4 D10 ] LD X10
When the system time is different from L owy 1z i ] EU
the real time, you can use the TWR 7 MOV 2004 D10
instruction to correct the system time. f Moy 7 Dz ] Mov 12 D1
g MOV 7 D12
Note H mov 9 D13 ] MOV 9 D13
1. The time must use the solar [ mov 53 3?4 ] Mov 53 D14
. . . MOV 30 D15
calendar, or the instruction will not be a0 MoV 2 D16
o omovy a0 Dis 1
executed. . LD X11
2. It is recommended to use the edge r mowv =z ij:) ] EU
to trigger the execution of the ¥t 2004 TWR D10
. . —— ———4—{ TR DID
instruction. * ] LD MO
] 2004
Example ——{ TED Iz ] TRD D20
Changing the system time with the 1. Upon the rising edge of X10, write the time setting into the 7 consecutive units
TWR instruction is shown in the starting with D10.
following figure: 2. Upon the rising edge of X11, write the values of elements D10 into the system

time.
3. When MO is On, read the system time and store it into D20.
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6.9.3 TADD: Add clock instruction

LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
| { TADD (51) (52) @ ] Influenced flag bit| Zero flag SM180 Carry flag SM181
IL.: TADD (S1) (S2) (D) Program steps 7
Indexed
d| T Applicable el t
Operan ype pplicable elements addressing
S1 WORD D sSD v R J
S2 | WORD D sSD v R J
D WORD D v R J
Operand description ®  Second: 0~59
S1: clock data 1. The 3 storage Example
elements designated by S7 are used S1 S2 D
to store the time data. If the data is not D10 | 23 (hour) N D20 | 23(hour) | _ D30 23 (hour)
compliant with the time format, the D11 | 59 (minute) D21 |58 (minute) D31 58 (minute)
system will report “lllegal instruction D12 |59 (second) D22 (58 (second) D32 57 (second)
operand value”. T 5
S§2: clock data 2. The 3 storage o v 2 11a ] LD  X10
elements designated by S2 are used I wov s 1 ] mg:// ig Bl?
to store another time data. If the data 5q MOV 59 D12
is not compliant with the time format, 1oty s e ] MOV 23 D20
the system will report “lllegal o owov 23 %2.3 ] MOV 58 D21
instruction operand value”. o s ggl : MOV 58 D22
D: time result storage unit. The result - LD Mo
of the time adding operation is stored [ mv =3 iz 1 TADD DO D20
. . D30
in the 3 storage elements designated Mo 23 23 23
. — —{ TaD Di0 020 030 ]
by D. The result will affect the carry —_— 10 ;%TS“¢1§1
flag SM181 and the zero flag SM180. —S';D—C ; 3 LD SM180
Function description L 3 OouT Y11

Add two time-format data. The
operation rules follow the time format.

1. When X10 is ON, send the time data to the 3 storage elements starting with D10
and the 3 storage elements starting with D20.

Note 2. When MO is ON, add the data starting with D10 and the data starting with D20,
The time data for the operation must and store the result in the 3 storage elements starting with D30.

meet the time setting range 3. The carry flag (SM181) will be set to ON, and the zero flag (SM180) will be set to
requirements. OFF.

® Hour: 0~23

®  Minute: 0~59
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6.9.4 TSUB: Subtract clock instruction

Applicable to IVC1 IVC1L IVC2L IVC2H
LAD:
Zero flag SM180,
|_| 1 TS s (52) ©/ ] Influenced flag bit
borrow flag SM182
IL: TADD (S1) (S2) (D) Program steps 7
Indexed
Applicable el
Operand| Type pplicable elements addressing
S1 WORD D sSD v R J
S2 | WORD D sSD v R J
D WORD D v R J
Operand description Example
S1. clock data 1. The 3 storage St s2 D
elements designated by S71 are used D10 | 23(hour) | D20 | 23(hour) | _ D30 23 (hour)
to store the time data. If the data is not D11 |59 (minute) D21 |59 (minute) D31 59 (minute)
compliant with the time format, the D12 |58 (second) D22 |59 (second) D32 59 (second)
system will report “lllegal instruction
10 23
operand value”. W mav 23 oo ]
S2. clock data 2. The 3 storage - wr s 3?1 ] LD X10
elements designated by S2 are used . MOV 23 D10
to store another time data. If the data R mz ] mgx :Z Bl;
is not compliant with the time format, o3 MOV 23 D20
the system will report “lllegal Lowv = fen ] MOV 59 D21
. . \ 54
instruction operand value”. o mov 59 121 1 MOV 59 D22
D: time result storage unit. The result A 332 | LD MO
of the time subtracting operation is TSUB D10 D20 D30
. M0 23 23 23 LD SM182
stored in the 3 storage elements  E—{ TSUE DIO D20 D30 ]
designated by D. The result will affect SM182 10 SSJTS,\m go
—
the carry flag SM181 and the zero flag o : . OUT Y11
SM180. — >

Function description
u P 1. When X10 is ON, send the time data to the 3 storage elements starting with D10

Conduct subtract operation on the and the 3 storage elements starting with D20.

time format data, with the operation 2. When MO is ON, subtract the data starting with D20 from the data starting with
rules following the time format. D10, and store the result in the 3 storage elements starting with D30.

Note 3. The carry flag (SM182) will be set to ON, and the zero flag (SM180) will be set to
The time data for the operation must OFF.

meet the time setting range

requirements.

® Hour: 0~23

®  Minute: 0~59

® Second: 0~59
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6.9.5 HOUR: Timing list instruction
LAD: Applicable to IVC1 IVC1L IVC2L IVC2H
| { HOR 5 o1 v2) ] Influenced flag bit
IL: HOUR (S) (D1) (D2) Program steps 8
O d| T Applicable elements Indexed
peran ype PP addressing
S INT |Constant| KnX|KnY | KnM | KnS | KnLM | KnSM| D SD C z R \
D1 INT D J
D2 | BOOL Y M S LM

Operand description
S: the hour comparison data. Range:
0~32767.

D1: time storage starting element. D17:
hour. D1+1: second.

D2: alarm output address. When
D1=S, the alarm point changes to ON,
and generates output.

Function description

Make judgment on the time when the
input contact is ON (unit: hour).

Note

1. To sustain the current data after
power off, set D1 within the element

saving range (see #1R! K625/ H
W #5iR! K2eF5 I ). Otherwise,

the current data will be cleared upon PLC power off or when PLC changes from
RUN to STOP.

2. The timing still continues even when the alarm output D2 is ON.

3. The hour data in this instruction is a 16-bit integer. It will restart from 0 after

32767.
Example
MO
MOV
M1
HOUR
M0 110
—

1000

1000
100

3

1000
D100

Dzo0

OFF
M0

]

LD MO

MOV 1000 D100
LD M1

HOUR D100 D200
M10

LD M10

OouT Y10

1. When MO is ON, set the comparison data of HOUR instruction.
2. When M1 is ON, accumulate the time for the input contact.
3. M10 will be ON when the accumulated time=1000.
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6.9.6 DCMP: Compare date (=, <, >, <>, >=, <=)instruction

LAD: ;
: Applicable to IVC1 IVC1L IVC2L IVC2H
|— ——{ Dpowp- (s (s2/ @) 1
|— ——{ Dpowp<  (s2) (52 2 ]
|— +—— povp>  ds7) (52) ) ]
|— +— powp> (s (s2) 72 1{Influenced flag bit
|— +——L o= ds2) (52) 2 ]
|— —— Dpowp<= (s (s2) o) ]
IL:
DCMP= (81) (S2) (D)
DCMP< (81) (S2) (D)
DCMP>
c (S) (52 (D) Program steps 7
DCMP<> (S1) (S2) (D)
DCMP>= (S1) (S2) (D)
DCMP<= (S1) (S2) (D)
I
Operand| Type Applicable elements ndexe.d
addressing
S1 INT D SD v R J
S2 INT D SD v R J
D BOOL Y M S LM c T
Operand description example, “2004, 9, 31” and “2003, 2, 29” are both illegal.
S1: date comparison data 1, which Example
occupies the 3 word elements - owv 20 -
following S1. The data must comply 10
with the solar calendar format, or the L. 2; ] Lb ~ sMmo
system will report operand error. o mov o 2s 2 ] MOV'2004 DO
. . o MOV 10 D1
S2: date comparison data 2, which [ mov 204 110 ] MOV 25 D2
occupies the 3 word elements i W ]11?1 7 MOV 2004 D10
following S2. The data must comply - MOV 10 D11
with the solar calendar format, or the L 11z ] MOV 24 D12
system will report operand error. oo w0 mo o ] LD X0
; . 5 5 DCMP= D0 D10 MO
D: Comparison status output. When r— i i ] DOMP< DO D10 M1
the data meet fhe comparison —a oA I DCMP> DO D10 M2
condition, D is set ON; otherwise, it is i i - DCMP<> DO D10 M3
set OFF. [ mcme<> Do 10 w3 ] DCMP>= DO D10 M4
2004 2004 oW
Function description i DoWE>= 10 D10 e ] DCMP<=DO0 D10 M5
. 2004 2004 OFF
Conduct BIN comparison on the date { oowe<= 10 nio s 1

data stored in the elements starting
with S1 and S2, and assign the
comparison result to D.

Note

Conduct BIN comparison on the date data stored in the elements starting with DO
and D10, and assign the comparison result to MO.

The date data stored in the elements
starting with S1 and S2 must comply
with the solar calendar format, or the
system will report operand error. For
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6.9.7 TCMP: Compare time (=, <. >, <>, >=, <=)instruction

LAD: .
Applicable t IVC1 IVC1L IVC2L IVC2H
— —L top= ) (52) @ ] S
|— 1 Ttowp< s (s2) o) ]
— —_ Tomp>  Gs2) (52) o) ]
1 ——1 TP s (52 i)} ]Influenced flag bit
— —— Towps= s (s2) ) ]
|— L ToMp<= (s1) (52) o ]
IL:
TCMP= (s1) (s2) (D)
TCMP< (s1) (s2) (D)
TCMP> (S7) (S2) (D) Program steps 7
TCMP<> (s1) (s2) (D)
TCMP>= (s1) (s2) (D)
TCMP<= (1) (s2) (D)
] Indexed
Operand | Type Applicable elements )
addressing
S1 INT D SD v R \
S2 INT D SD v R \
D BOOL Y M S LM C T
Operand description “24, 10, 31” and “13, 59, 60” are both illegal.
S1: time comparison data 1, which Example
occupies the 3 word elements 5-"'0 5o % %g ]
following S1. The data must comply 5
with the 24-hour time format, or the Lot i ! LD sMmo
1
system will report operand error. L omov 1 Iz 1 mgx 5(1) B?
82: time comparison data 2, which P el ] MOV 1 D2
occupies the 3 word elements I 0 ] MOV 20 D10
following S2. The data must comply i MOV 30 D11
with the 24-hour time format, or the { mov S8 niz 1 MOV 59 D12
system will report operand error. & oo o0 A e ] LD X0
D: comparison status output. When 20 20 OFF TCMP= DO D10 MO
. L TCME< D0 1o [} ] TCMP< DO D10 M1
the data meet the comparison 55 5 i
ndition, D is set ON; otherwise, it is [ TCHE> DO Ino L2 ] TOMP> DO D10 M2
co ’ ; ’ o e e TCMP<>D0 D10 M3
set OFF. [ ToMES IO 110 &) ] TCMP>= D0 D10 M4
Function description e o i o ] TCMP<=DO D10 M5
Conduct BIN comparison on the time v o . el ]

data stored in the elements starting
with S1 and S2, and assign the
comparison result to D.

Note

Conduct BIN comparison on the time data stored in the elements starting with DO
and D10, and assign the comparison result to MO.

The time data stored in the elements
starting with S1 and S2 must comply
with the 24-hour system, or the system
will report operand error. For example,



Programming manual of IVC series small PLC Chapter 6 Application instructions 138

6.9.8 HTOS: Time (hour, minute and second) to second instruction

'-IAD= Applicable to IVC2H
] | [ HTOS T2
| o Sy D)1 Influenced flag bit
Program
IL: HTOS (S) (D) 9 5
steps
] Indexed
Operand| Type Applicable elements )
addressing
S WORD KnX KnY KnM KnS T C D SD R N
D WORD KnY KnM KnS T C D SD R N

Operand description Example

. ; ; M1 3 11415
S: s.tartlng elem.ent of time data before HTOS 10 o ] LDM1
storing conversion HTOS DO D10

D: starting element of time data after
storing conversion 1. When M1 is ON, convert the starting hour, minute and second of DO to second

Function description and store the result in D10. When D0=3, D1=10 and D2=15, D10=11415.

Convert time data of S-S+2 (hour,
minute and second) to second, and
store the result in D.

6.9.9 STOH: Second to time (hour, minute and second) instruction

'-|AD= Applicable to IVC2H
| n L BTOH i 22 1 Influenced flag bit
IL: STOH (S) (D) Program 5
steps
] Indexed
Operand | Type Applicable elements )
addressing
S WORD KnX | KnY | KnM | KnS T c D SD R \
D WORD KnY | KnM | KnS T c D SD R J
Operand description Example
S: starting element of time data before M1 1000 u LD M1
. . STOH oo oo ]
storing conversion STOH DO D10
D: §tart|ng element of time data after 1. When M1 is ON, convert the second data of DO to hour, minute and second and
storing conversion store the result in 3 units starting with D10. When D0=1000, D10=0, D11=16 and
Function description D12=40.

Convert second data to hour, minute
and second, and store the result in D,
D+1 and D+2.
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6.10 High-speed I/O instruction

6.10.1 HCNT: High-speed counter drive instruction

LAD:

Applicable to IVC1IVC1S IVC1L IVC2L IVC2H

| HONT @ (5) ! Influenced flag bit
IL: HCNT (D) (9) Program steps 7
o d| T Applicable elements Indexed
ran
pere pe PP addressing
D DINT
S DINT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C \% R \
Operand description Example
D: Counter SN. Range: C236~C255. . I LD X10
S: Comparison constant, a signed 2 OUT  SM236
32-bit data - mr LD XM
' : RST  C236
Range: -2147483648~2147483647. ke JOHT b = 1 LD X12
Function description HCNT C236 -5
Drive the specified hardware X010 Rising Falling \ Rising
high-speed counter. All high-speed xo11[]  Resetinput I

counter must be driven to perform
high-speed counting. Meanwhile, the
NO contact action of the counter will
be judged based on the S value.

Note

The HCNT instruction, SPD instruction,
external input interrupt and pulse
capture may have contradictory
hardware demands. Pay attention to
the preconditions  of all system
high-speed 1/0Os, and refer to the
instruction  description in  actual
practice.

X012 | Startup input

X000
Counting input

Currentvalue g

C235 output contact

1. When X12 changes from OFF to ON, the hardware counter C236 will be
initialized. X0 is the pulse input point for C236, which counts the pulse input
through X0. When X12 is OFF, X0 is a common input point, and C236 cannot count
the external pulse of X0.

2. Contact actions: when the current value of the counter C236 increases from -6
to -5, the contact of C236 will be set. When the counter C236 decreases from -5 to
-6, the contact of C236 will be reset.

3. When X11 is ON, the RST instruction will be executed, C236 will be cleared, and
the C236 contact will be disconnected.

4. When PLC is powered off, the data of the high-speed counter and the contact
status is set by the user in the system block through the AutoStation software.
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6.10.2 DHSCS: High-speed counting compare set instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
— — CS £y 52 /2
| DHS 1 (52) @ ] Influenced flag bit
IL.: DHSCS (S1) (S2) (D) Program steps 10
(0] dlm Applicable elements Indexed
ran
pera ype PP addressing
S1 DINT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
S2 DINT
D BOOL Y M S

Operand description

S1. a 32-bit DINT data, the one with
which the high-speed counter will
compare.

Range: -2147483648~2147483647.
S2: high-speed counter.

Range: C236~C255.

D: target bit element, including Y, M
and S elements. They will be set or
output immediately regardless of the
scan cycle.

Note

1. The DHSCS instruction must work
together with the HCNT instruction,
because DHSCS is only applicable to
the high-speed counters that is driven
by HCNT.

2. The DHSCS instruction will be
validated only by pulse input. You
cannot validate the instruction by
changing the counter value with
instructions such as DMOV or MOV.

3. DHSCS (DHSCI, DHSCR, DHSZ,
DHSP, DHST) can be used repeatedly.
However, at most the first six such
instructions can be driven at the same
time.

4. The maximum frequency supported
by the PLC high-speed counters will
be seriously affected by instructions
like DHSCS, DHSCI, DHSCR, DHSZ,

DHSP and DHST. For details, see #5i2! K875/ /H¥E. 2! KI5/ HE. .
Function description

1. A high-speed counter will count in the interrupt mode only when it is driven by
the HCNT instruction and the counting input changes from OFF to ON. When
high-speed counter counts to S1 in the DHSCS instruction, the bit element D will
be set immediately, or, in the case of a Y element, the Y element will output
immediately.

2. This instruction can be used when you want to set (and output, for Y elements) a
certain bit element by comparing the counter value with a preset value.

Example
LD M1
n SMZ36
| OUT SM236
n 0 LD MO
—— +— HCHT €236 1000 1 HCNT C236 1000
nz i OFF LD M2
— - DHCZ 2000 Cz36 Tin 1 DHSCS 2000 C236
C236 11 Y10
— > LD €236
ouT Y11

1. When MO is ON, C236 will count in the interrupt mode when X0 changes from
OFF to ON (see #4iR! K£EF5//HIR. 417 ! K625/ /HI. for the description of
the X0 input frequency). When C236 changes from 999 to 1000, the C236 contact
will be set. When C236 changes from 1001 to 1000, the C236 contact will be reset.
When the C236 contact drives Y11, the execution of Y11 is determined by the user
program scan cycle.

2. When M2 is ON, and the DHSCS instruction meets the requirements stated in
the preceding “Note”, Y10 will output immediately if C236 reaches 2000,
regardless of the the scan cycle.

3. When M1 is ON, SM236 is driven, and the C236 counter counts down. When M1
is OFF, SM236 is not driven, and the C236 counter counts up.
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6.10.3 DHSCI: High-speed counting interrupt trigger instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|— L pHscT  (sw (52) (s3) ) nfluenced flag bit
IL: DHSCI (S1) (S2) (S3) Program steps 10
Operand| Type Applicable elements Indexe.d
addressing
S1 DINT |Constant | KnX | KnY | KnM | KnS | KnLM | KnSM | D SD C \% R \
S2 DINT
S3 |WORD| Constant

Operand description

S1. a 32-bit DINT data, the one with
which the high-speed counter will
compare.

Range: -2147483648~2147483647.
S2: high-speed counter.

Range: C236~C255.

S83: interrupt SN. Range: 20~25.

Function description

A high-speed counter will count in the
interrupt mode only when it is driven
by the HCNT instruction and the
counting input changes from OFF to
ON. When the counter counts to S1,
the S3 interrupt will start. You can
write the interrupt according to your
actual needs.

Note

1. The DHSCI instruction must work
together with the HCNT instruction,
because DHSCI is only applicable to
the high-speed counters that is driven
by HCNT.

2. The DHSCI instruction will be
validated only by pulse input. You
cannot validate the instruction by
changing the counter value with
instructions such as DMOV or MOV.

3. DHSCI (DHSCS, DHSCR, DHSZ,
DHSP, DHST) can be used repeatedly.
However, at most the first six such

instructions can be driven at the same time.

4. The maximum frequency supported by the PLC high-speed counters will be
seriously affected by instructions like DHSCS, DHSCI, DHSCR, DHSZ, DHSP and

DHST. For details, see ##i8! K#HF5//HI. #iR! K5/ FIR. .
Example

Main user program:

n SMZIE
I T B LD M1
m 0 ouT SM236
W HCHT  CESE 1000 1 LD MO
nz o
———{ DHSCI 2000 C236 20 ] DHSCI 2000 C236 20
LD C236
C236 T
— — 2 ouT Y11
Interrupt No.20:
Mi0 Y20
5 LD M10
= Dj iz ouT Y20
H = oo 100 2 LD>= DO 100
r a ouT VY12
Wov. 0 20 I mov o Do

1. When MO is ON, C236 will count in the interrupt mode when X0 changes from
OFF to ON (see #4iR! K£EF5//HIR. 417 ! K25/ /HI. for the description of
the X0 input frequency). When C236 changes from 999 to 1000, the C236 contact
will be set. When C236 changes from 1001 to 1000, the C236 contact will be reset.
When C236 contact drives Y11, the execution of Y11 will be determined by the
user program scan cycle.

2. When M2 is ON, and the DHSCI instruction meets the requirements stated in the
preceding “Note”, interrupt No.20 will be executed immediately when C236
reaches 2000, regardless of the scan cycle.

3. When M1 is ON, SM236 is driven, and the C236 counter counts down. When M1
is OFF, SM236 is not driven, and the C236 counter counts up.

4. With pulse input, interrupt No.20 will be executed when C236 reaches 2000, and
Y20 will be driven when M10 is ON. But, the output of Y20 is related to the scan
cycle. Meanwhile, Y12 will be driven and DO will be cleared when DO is detected to
be larger than 100.
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6.10.4 DHSPI: High-speed output absolute position compare interrupt trigger instruction

LAD: Applicable to IVC2H
|— —— pHscr  Gsw (52) (s3) Y nfluenced flag bit
IL: DHSPI (S1) (S2) (S3) Program steps 10
] Indexed
Operand| Type Applicable elements )
addressing
S1 DINT |Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R \
S2 DINT SD
S3 WORD | Constant

Operand description Example

S81: a 32-bit DINT data, the one with which the high-speed Main user program:

output position element will compare. 0 _|SM1 _

Range: -2147483648~2147483647. .

S2: high-speed output position element. SET SMB ]
Range: SD200,SD320,SD340,SD350,SD360 and SD370. o

S83: interrupt SN. Range: 53,54,55,56,57 and 58. SET  SMEZ ]

Function description

mo
Ml "¢ ower 1000 SI340 53 1

When the high-speed output position element is equal to S1
in DHSPI instruction, enter S3 interrupt subprogram; you can @ m

. . . . . —— +——{ DHSPI 2000 D350 54 ]
write the program that will be executed immediately in
interrupt subprogram.

Note

]

You can select the interrupt SN to be 53 or other high-speed
output postion interrupt sources, and then write the program
executed when passing the postion in interrupt subprogram.
1. Writing to SD element will not trigger position interrupt.

After writing, passing the position that needs interrupt again

will trigger position interrupt.
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6.10.5 DHSCR: High-speed counting compare reset instruction
LAD: Applicable to IVC1IVC1S IVC1L IVC2L IVC2H
| { DHSCR 4 (52) @ ] Influenced flag bit
IL: DHSCR (S7) (S2) (D) Program steps 10
O d| T Applicable elements Indexed
ran
pera ype PP addressing
S1 DINT | Constant | KnX | KnY | KnM | KnS | KnLM [ KnSM | D SD C \% R \
S2 DINT
D BOOL Y M S

Operand description

S1. a 32-bit DINT data, the one with
which the high-speed counter will
compare.

Range: -2147483648~2147483647.
S2: high-speed counter.

Range: C236~C255.

D: target bit element. The action on Y,
M, S or C will be valid immediately
regardless of the scan cycle. If D is a
C element, it must be S2.

Function description

A high-speed counter will count in the
interrupt mode only when it is driven
by the HCNT instruction and the
counting input changes from OFF to
ON. When the counter counts to S1,
the D element will be reset (and output,
for Y elements) immediately. You can
use this instruction when you want to
reset (and output, for Y elements) a
certain bit element by comparing the
counter value with a preset value.

Note

1. The DHSCR instruction must work
together with the HCNT instruction,
because DHSCR is only applicable to
the high-speed counters that is driven
by HCNT.

2. The DHSCR instruction will be validated only by pulse input. You cannot validate
the instruction by changing the counter value with instructions such as DMOV or
MOV.

3. DHSCR (DHSCI, DHSCS, DHSZ, DHSP, DHST) can be used repeatedly.
However, at most the first six such instructions can be driven at the same time.

4. The maximum frequency supported by the PLC high-speed counters will be
seriously affected by instructions like DHSCS, DHSCI, DHSCR, DHSZ, DHSP and

DHST. For details, see ##i8! K#HF5//HI. #iR! K5/ FIR. .

Example

LD SM255
aMZES Ti0 OUT Y10
! LD M1
M1 ]
+[ HCHT C255 1000 ] HCNT C255 1000
£zes TzZ0 LD C255
_ 2 OUT Y20
"z i OFF LD M2
CHNBEE ocON Lo It 1 DHSCR 2000 C255

Y1
1. When M1 and X7 are both ON, C255 counts the phase difference of X3 and X4
in the interrupt mode. When C255 changes from 999 to 1000, C255 contact will be
set, and reset when C255 changes from 1001 to 1000. When C255 contact drives
Y20, the execution of Y20 will be determined by the user program scan cycle.
2. When M2 is ON, and the DHSCR instruction meets the requirements stated in
the preceding “Note”, Y1 will be output immediately when C255 reaches 2000,
regardless of the the scan cycle.
3. When the X3 pulse input is ahead of X4, SM255 is ON. When the X4 pulse input
is ahead of X3, SM255 is OFF.
4. When X7, the startup signal of C255, is OFF, C255 will not count.
5. When M1 and X7 are all ON, if X5 is ON, C255 will be cleared, and C255
auxiliary contact will be reset.
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6.10.6 DHSZ: High-speed counting zone compare instruction
LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
— +—— pbHsz o) (52) (53) @ | nfluenced flag bit
IL: DHSZ (S1) (S2) (S3) (D) Program steps 13
Operand | Type Applicable elements Indexe.d
addressing
S1 DINT | Constant [KnX | KnY | KnM | KnS | KnLM [KnSM | D SD C \% R \
S2 DINT | Constant [KnX | KnY | KnM | KnS | KnLM [KnSM | D SD C \% R \
S3 DINT
D BOOL Y M S

Operand description

S1: a 32-bit DINT data, one of the two
numbers with which the high-speed
counter will compare.

Range: -2147483648~2147483647.
S2: a 32-bit DINT data, one of the two
numbers with which the high-speed
counter will compare.

Range: -2147483648~2147483647.
S3: high-speed counter.

Range: C236~C255.

D: target bit element. The action on Y,
M or S wil be valid immediately
regardless of the scan cycle.

Function description

1. A high-speed counter will count in
the interrupt mode only when it is
driven by the HCNT instruction and
the counting input changes from OFF
to ON.

2. When the counter value is smaller
than S1, the D element will be set. In
addition, the D+1 and D+2 elements
will be reset.

3. When the counter value =2S1 and
<S2, the D and D+2 elements will be
reset, while the D+1 element will be
set.

4. When the counter value is bigger
than S2, the D and D+1 elements will
be reset, while D+2 element will be
set.

5.If Dis a'Y element, it will be output
immediately regardless of the scan
cycle.

Note

1. The DHSZ instruction must work
together with the HCNT instruction,

because DHSZ is only applicable to the high-speed counters that is driven by
HCNT.

2. The DHSZ instruction will be validated only by pulse input. You cannot validate
the instruction by changing the counter value with instructions such as DMOV or
MOV.

3. DHSZ (DHSCI, DHSCS, DHSCR, DHSP, DHST) can be used repeatedly.
However, at most the first six such instructions can be driven at the same time.

4. The maximum frequency supported by the PLC high-speed counters will be
seriously affected by instructions like DHSCS, DHSCI, DHSCR, DHSZ, DHSP and
DHST. For details, see #iR! K5I, #iR! RLE5/HE. .

Example

LD MO
. HCNT C249 1000
HOHT — C249 1000 1 LD M1
DHSZ 1500 2000 3249 ?1175 ] DHSZ 1500 2000 C249
iz Y10
3 LD SM249
®y OUT Y12
LD C249
OUT Y6

1. When MO and X6 are both ON, C249 will count up when X0 changes from OFF
to ON, or count down when X1 changes from OFF to ON. When C249 changes
from 999 to 1000, the C249 contact will be set; when C249 changes from 1001 to
1000, the C249 contact will be reset. When C249 contact drives Y6, the execution
of Y6 will be determined by the user program scan cycle.
2. When M1 is ON, the DHSZ instruction meets the requirements stated in the
preceding “Note”, the states of elements Y10~Y12 are as follows:

C249<1500: Y10: ON, Y11&Y12: OFF.

1500=<C249<2000: Y10, Y12: OFF, Y11: ON.

C249>2000: Y10, Y11: OFF, Y12: ON.
The outputs of Y10, Y11 and Y12 are immediate, regardless of the scan cycle.
3. When MO and X6 are ON at the same time, SM249 will be reset if X0 changes
from OFF to ON and the counter counts up, and SM249 will be set if X1 changes
from OFF to ON and the counter counts down.
4. When X6 is OFF, C249 stops counting.
5. When MO and X6 are both ON, if X2 is ON, C249 will be cleared, and C249
auxiliary contact will be reset.
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6.10.7 DHST: High-speed counting table compare instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|— ——{ DHST S (52) (53) influenced flag bit
IL: DHST (81) (82) (83) Program steps 10
(0] d| T Applicable elements Indexed
icable elem
peran ype PP addressing
S1 DINT D R
S2 INT |Constant
S3 DINT C
Operand description Note

S1: the starting D element for table comparison. The
following three D elements are the comparison data, SN of Y
element and the output state. These four D elements form a
record.

S2: the number of records for comparison. Range: 1~128.
S3: high-speed counter. Range: C236~C255.

Function description

1. A high-speed counter will count in the interrupt mode only
when it is driven by the HCNT instruction and the counting
input changes from OFF to ON.

2. When the counter value equates the comparison data of
the present record, the corresponding Y element will be
output.

3. The Y element specified in the present record will be
output immediately, regardless of the scan cycle.

4. You can use the DHST instruction when you want to
immediately output, according to certain comparison data,
the Y elements specified in a certain table.

Example

The table for comparison is shown below:

1. The DHST instruction must work together with the HCNT
instruction, because DHST is only applicable to the
high-speed counters that is driven by HCNT.

2. The DHST instruction will be validated only by pulse input.
You cannot validate the instruction by changing the counter
value with instructions such as DMOV or MOV.

3. DHST (DHSCI, DHSCS, DHSCR, DHSP, DHSZ) can be
used repeatedly. However, at most six such instructions can
be driven at the same time.

4. In a user program, the DHSP and DHST instructions
cannot be valid at the same time. That means a valid DHST
(or DHSP) instruction will make the following DHSP (or
DHST) instructions invalid.

5. The maximum frequency supported by the PLC
high-speed counters will be seriously affected by instructions
like DHSCS, DHSCI, DHSCR, DHSZ, DHSP and DHST. For

details, see #iR! KHF//HI. #iR! RECEF//HR. .

C i dat
capESe e e Y element Set/Reset Operation flow
MSB LSB
D100=0 D101=100 D102=0 D103=1 14
D104=0 D105=200 D106=1 D107=0 24
D108=0 D109=300 D110=2 D111=1 3!
4
D112=0 D113=300 D114=3 D115=1 v
Return to 1

The following is the user program:
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am 100
——{ MOV 100 D100 ]
il
L omoy o D102 ]
1
Homov 1 1103 1
20
oy 200 D104 ]
1
L omov 1 D106 ]
i
L omoy o D107 ]
300
o mmov =00 1108 1
z
bomoy 2 D110 ]
1
L omov 1 D111 ]
100
o mmov 100 I12 1
3
Homoy 3 D114 1
1
L mov 1 D115 ]
no ]
W HCNT  C2dd 1000 ]
i ] ]
| @[ DHST D100 4 C244
nz SMz44
— >
C244 10
— — x

1. In the first user-program scan cycle, assign elements D100~D115 with values to generate the table for comparison.

]

LD SM1

DMOV 100 D100
MOV 0 D102

MOV 1 D103
DMOV 200 D104
MOV 1 D106
MOV 0 D107
DMOV 300 D108
MOV 2 D110
MOV 1 D111

DMOV 100 D112
MOV 3 D114
MOV 1 D115

LD MO

HCNT C244 1000
LD M1

DHST D100 4 C244
LD M2

ouT SM244

LD C244

ouT Y10

2. When MO and X6 are both ON, the C244 will count when X0 changes from OFF to ON (for the input frequency, see ##i%/

KT T JFUR. #51R 1 K P 5/ FFYE. ). When C244 changes from 999 to 1000, the C244 contact will be set; when C244 changes
from 1001 to 1000, the C244 contact will be reset. When the C244 contact drives Y10, the execution of Y10 will be determined

by the user program scan cycle.

3. When M1 is ON, and the DHST instruction meets the requirements in the preceding “Note”, the compare will start with the
first record. The compare with the second record will not start until the first compare is over and the corresponding Y element
has been output. After the compare with the last record is over, the compare with the first record will start again, and SM185 will
be set. SD184 is the SN of the present record, and SD182&SD183 are the present data for comparison. The corresponding

output will be immediate, regardless of the scan cycle.

4. When M2 is ON, SM244 is ON, and C244 will count down. If M2 is OFF, SM244 is OFF, and C244 will count up.

5. When X6 is OFF, C244 is invalid.

6. When MO and X6 are both ON, if X2 is ON, C244 will be cleared, and C244 auxiliary contact will be reset.
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6.10.8 DHSP: High-speed counting table compare pulse output instruction

LAD:
|— +—— DHSP (s (52 (53)

Applicable to IVC1IVC1S IVC1L IVC2L IVC2H

Influenced flag bit

IL: DHSP (S1) (S2) (S3)

Program steps 10

(0] d| T Applicabl | t Indexed
ran icable elements
pera ype PP addressing
S1 DINT D R
S2 INT | Constant
S3 DINT C

Operand description

S1: the starting D element for table comparison. The
following three D elements are the comparison data, and the
data to output to SD180&SD181. These four D elements
form a record.

S2: the number of records to be compared. Range: 1~128.
S3: high-speed counter. Range: C236~C255.

Function description

1. A high-speed counter will count in the interrupt mode only
when it is driven by the HCNT instruction and the counting
input changes from OFF to ON.

2. When the counter value equates the comparison data of
the present record, the output data of the present record will
become the values of SD180&SD181.

3. You can use the DHSP instruction when you want to
control the high-speed output or assign values to certain
parameters according to a table. For example, you can set
the SD180&SD181 (double word) as the output frequency of
the PLSY instruction, and the PLSY output frequency will be
adjusted by the table compare result.

Note

1. The DHSP instruction must be used together with the
HCNT instruction, because the DHST instruction cannot be
executed unless the related high-speed counter is driven by
the HCNT instruction.

Example

The table for comparison is shown below:

2. When the DHSP instruction is used together with the
PLSY instruction, the values assigned to SD180 and SD181
must meet the frequency output requirement of the PLSY
instruction. For details, see the description of the PLSY
instruction.

3. To stop the comparison at the last record, set the last
output data of the table as 0. Under this situation, other
DHST and DHSP instructions will be invalid. But at this time,
the DHSP instruction is not regarded as a high-speed
instruction when it comes to the number limit of high-speed
instructions.

4. The DHSP instruction will be validated only by pulse input.
You cannot validate the instruction by changing the counter
value with instructions such as DMOV or MOV.

5. DHSP (DHSCI, DHSCS, DHSCR, DHST, DHSZ) can be
used repeatedly. However, at most the first six such
instructions can be driven at the same time.

6. In a user program, the DHSP and DHST instructions
cannot be valid at the same time. That means a valid DHSP
(or DHST) instruction will make the following DHST (or
DHSP) instructions invalid.

7. The maximum frequency supported by the PLC
high-speed counters will be seriously affected by instructions
like DHSCS, DHSCI, DHSCR, DHSZ, DHSP and DHST. For

details, see #iR! KHHF//HI. #iR! RECEF//HR. .

Comparison data Output data (to SD180&SD181) .
Operation flow
MSB LSB MSB LSB
D100=0 D101=100 D102=0 D103=1 14
D104=0 D105=200 D106=0 D107=2 21
D108=0 D109=300 D110=0 D111=3 3
D112=0 D113=100 D114=0 D115=4 4y
Return to 1

The following is the user program:
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SML
—{ mMov 100
H mv 0
Ko omovy 1
H DMovy 200
Ho omov 0
L movy 2
H  Dmov 3500
Ho omov 0
K mov 3
H Dmovy 100
H mov 0
L omov 4
] ]
——{ HCHT 244
n 100
——{ DHsF Dioo
nz SME44
— — >
C244 110
>
N3 1
——{ PL3Y  SDiEO

100
nioo

i
ninz

L
nios

200
D104

]
g

2
oot

300
ning

]
nn

3
ot

100
niz

0
nii4

4
JIIRE
1000

4

]

1

Cz44

OFF
1n

1

]

LD
DMOV
MOV
MOV
DMOV
MOV
MOV
DMOV
MOV
MOV
DMOV
MOV
MOV
LD
HCNT
LD
DHSP
LD
ouT
LD
ouT
LD
PLSY

SM1

100 D100
0 D102
1 D103
200 D104
0 D106
2 D107
300 D108
0 D110
3 D111
100 D112
0 D114
4 D115
MO

C244 1000
M1

D100 4 C244
M2

SM244
C244
Y10

M3
SD180 0 YO

1. In the first user-program scan cycle, assign elements D100~D115 with values to generate the table for comparison.
2. When MO and X6 are both ON, C244 will count when X0 changes from OFF to ON (for the input frequency, see ##i%! F£#£
YT IR, R FFFF/HIE. ). When C244 changes from 999 to 1000, the C244 contact will be set; when C244 changes

from 1001 to 1000, the C244 contact will be reset. When the C244 contact drives Y10, the execution of Y10 will be determined
by the user program scan cycle.

3. When M1 is ON, and the DHSP instruction meets the requirements in the preceding “Note”, the compare will start with the
first record. The compare with the second record will not start until the first compare is over and the output data has been
output to SD180&SD181. After the compare with the last record is over, the compare with the first record will start again, and
SM185 will be set. SD184 is the SN of the present record, and SD182&SD183 are the present data for comparison. The output
data will be output to SD180&SD181 immediately, regardless of the scan cycle. If you want to stop the at the last record, set the
output data of the last record to 0.
4. When M2 is ON, and SM244 is ON, C244 will count down. When M2 is OFF, and SM244 is OFF, C244 will count up.
5. When X6 is OFF, C244 is invalid.
6. When MO and X6 are both ON, if X2 is ON, C244 will be cleared, and the C244 contact will be reset.

6.10.9 SPD: Pulse detection instruction

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
| L SPD (51 (52) @ ] Influenced flag bit
IL: SPD (S1) (S2) (D) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S1 BOOL X
S2 WORD |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM SD C T \% VA
D |WORD \

Operand description

S1: input point. Range: X0~X5.

S2: time unit for input point detection. Unit: ms. Operand
S$2>0.
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D: the storage register for the counted pulse number, which
will cause overflow when bigger than 65535.

Function description
To detect the number of pulses input through X0~X5 in the

specified period of time (ms) and store the result in the
designated storage register.

Note

1. SPD, HCNT, external input interrupt and pulse capture are
contradictory in their occupation of hardware. For details,
see #HiR! RLCH T/ HW. #HiR! KEEF/FE. .

2. For IVC1 and IVC2L, the SPD instruction supports input
points X0~X5. For IVC2H, the SPD instruction supports input
points X0~X7.

3. Maximum pulse input frequency: 10kHz. Detection may
be faulty when frequency is higher than 10kHz.

Example
SMO Jul:}
PLSY 10000 1] Ta ]
"o oy 10000
ST xo 1000 mao ]
LD SMO
PLSY 10000 0 YO
LD MO
SPD X0 1000 D10

The time sequence chart of the example program is shown
below:

6.10.10 PLSY: High-speed pulse output instruction

M

D10: measured

D11: current - [ value HJJLF rrrr
value \
D T

1000ms 1000ms

SN

D12: elapsed time

Input X0

N (fpn)
Proximity switch
n pulse/round

1. When MO is ON, count the pulses input through X0 within
1000ms, and store the counting result in D10. D11 is the
present counting value within the 1000ms, while D12 is the
elapsed time within the 1000ms.

2. D10 is in positive proportion to the rotary speed of the
plate in the preceding figure.

3. D10 counts whenever X0 changes from OFF to ON, and
the counting value within the last 1000ms will be stored in
D10.

LAD: Applicable to IVC1 IVC1S IVC1L IVC2L IVC2H
|— —— PLSY Gz (52) o) ] .
Influenced flag bit
IL: PLSY (S1) (S2) (D) Program steps 9
Indexed
Operand | Type Applicable elements " exe.
addressing
S1 DINT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C \% R N
S2 DINT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C \% R N
D BOOL Y
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Operand description Example

M1 OFF
S1: specified frequency (Hz). FLST 1000 10000 11 1
Range: IVC1, IVC2L: 1~100000(Hz); IVC1L: YO,Y1 can set PLST 1000 - ]
1~100000(Hz), Y2,Y3 ~can set 1~10000(Hz); IVC2H: D M1

1~200000(Hz). When S1 is outside this range, the system will
report instruction operand error, and no hardware resources will
be occupied.

Change S17 during the execution of the instruction will change the
output frequency in real time.

S2: output pulse number (PLS).

Range: 0~2147483647. When S2 is outside this range, the
system will report instruction operand error, output no pulse, and
no hardware resources will be occupied. When S2 is 0, the pulse
will output so long as the instruction is valid. If you change S2
during the execution of the instruction, the change will be take
effect in the next round.

D: high-speed pulse output point. Range: IVC1, IVC2L: YO, Y1;
IVC1L: Y0,Y1,Y2,Y3; IVC2H: YO, Y2, Y4, Y5, Y6, Y7.

Function description

To output specified amount of high-speed pulses at the specified

frequency. For that purpose, the load current on the PLC output
transistor should be big, but below the rated load current.

Note

1. The PLC must use the transistor output mode.

2. When the PLC outputs high-frequency pulses, the following
load current for the PLC output transistor must be used.

3. The output loop (transistor) for PLSY, PWM and PLSR is
shown as follows:

External
power supply

Load
resistance

4. With large load and current, the transistor off time is relatively
longer. The PWM, PLSY and PLSR instructions require that the
transistor output terminal be connected to their corresponding
loads. When the output waveform does not conform to the
instruction operand, increase the load current of the transistor
(the transistor load current <100mA).

5. During or after the execution of the high-speed instruction, no
other instructions can use the same port, unless the high-speed
pulse output instruction is invalid.

6. Using multiple PLSY instructions can get independent pulse
outputs. You can also use PWM or PLSR instructions to get
independent pulse outputs at different output ports.

7. When multiple PWM, PLSY or PLSR instructions work on the
same output point, the first valid instruction will control the state
of the output point, and others will not affect the output point
state.

8. Just like other high-speed instructions (DHSCS, DHSCR,
DHSZ, DHSP, DHST and HCNT), the PLSY instruction must
meet the system’s requests on high-speed I/O.

PLSY 1000 10000 Y1
PLSY 1000 10000 YO

\ Pulses 4%
LN S B

-l l« Frequency (1000)

\ Pulses 4#
v I T B A e

> l« Frequency (1000)

1. When M1 is ON, 10,000 pulses will output through YO
and Y1 at the frequency of 1000Hz. Then the pulse
output will stop until MO changes from OFF to ON when
the next round of output will start. When MO is OFF,
there will be no output.

2. The duty cycle of the pulses is 50%. The output is
handled in the interrupt mode, regardless of the scan
cycle. For high frequency output, the output duty cycle
at Y points is related to the load. The waveform at output
points (YO&Port 0, Y1&Port 1) is related to the load: so
long as the current does not exceed the rated load
current, the smaller the load is, the closer the output
wave form is to the set operand.

3. SM80&SM81 controls the ON/OFF of the output at YO
and Y1 respectively. When SM80 or SM81 is 1, the
output is ON.

4., SM82&SM83 are the output monitors of YO0&Y1
respectively. SM82 or SM83 will be OFF after the output
is complete.

5. SD50: the MSB of the output pulse number at YO for
PLSY and PLSR instructions.

SD51: the LSB of the output pulse number at YO for
PLSY and PLSR instructions.

SD52: the MSB of the output pulse number at Y1 for
PLSY and PLSR instructions.

SD53: the LSB of the output pulse number at Y1 for
PLSY and PLSR instructions.

SD54: the MSB of the total output pulse number at YO
and Y1 for PLSY and PLSR instructions.

SD55: the LSB of the total output pulse number at YO
and Y1 for PLSY and PLSR instructions.

6. SD50~SD55 can be changed with the instruction
DMOV or MOV, or through the ConstrolStar software.

7. Refer to the DHSP instruction if you want to use the
input pulse number to control the PLSY output pulse
frequency.
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Relevant elements:

Address Name Action and function R/W
SM80 | YO high-speed pulse output control YO0 high-speed pulse output stop instruction R/W
SM81 | Y1 high-speed pulse output control Y1 high-speed pulse output stop instruction R/W
SM82 | Y000 pulse output monitor (busy/ready) | YO high-speed pulse output monitor (ON: busy, OFF: ready) R
SM83 | Y001 pulse output monitor (busy/ready) | Y1 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM86 | YO interrupt drive pulse ouptut valid At ON, y9u can use PLSY instru.ction:?: in interrupts a.lnd st{bprograms, RIW

and continuous and repeated drive with power flow in main programs
SM87 | Y1 interrupt drive pulse ouptut valid At ON, y9u can use PLSY instru.ction:?: in interrupts a.lnd st{bprograms, RIW
and continuous and repeated drive with power flow in main programs

SM262 | Y002 pulse output stop instruction After setting, Y002 pulse will be disabled R/W
SM264 | Y004 pulse output stop instruction After setting, Y004 pulse will be disabled R/W
SM265 | Y005 pulse output stop instruction After setting, Y005 pulse will be disabled R/W
SM266 | Y006 pulse output stop instruction After setting, Y006 pulse will be disabled R/W
SM267 | Y007 pulse output stop instruction After setting, Y007 pulse will be disabled R/W
SM272 | Y002 pulse output monitor (busy/ready) | Y002 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM274 | Y004 pulse output monitor (busy/ready) | Y004 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM275 | Y005 pulse output monitor (busy/ready) | Y005 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM276 | Y006 pulse output monitor (busy/ready) | Y006 high-speed pulse output monitor (ON: busy, OFF: ready)) R
SM277 | Y007 pulse output monitor (busy/ready) | Y007 high-speed pulse output monitor (ON: busy, OFF: ready) R

Address Action and function R/W
SD50 PLSY accumulated output YO total pulse number (MSB) (IVC1L, IVC2L, IVC2H) R/W
SD51 PLSY accumulated output YO total pulse number (LSB) (IVC1L, IVC2L, IVC2H) R/W
SD52 PLSY accumulated output Y1 total pulse number (MSB) (IVC1L, IVC2L) R/W
SD53 PLSY accumulated output Y1 total pulse number (LSB) (IVC1L, IVC2L) R/W
SD54 PLSY accumulated output Y1, YO total pulse number (MSB) (IVC2L) R/W
SD55 PLSY accumulated output Y1, YO total pulse number (LSB) (IVC2L) R/W
SD160 PLSY accumulated output Y2 total pulse number (MSB) (IVC1L, IVC2H) R/W
SD161 PLSY accumulated output Y2 total pulse number (LSB) (IVC1L, IVC2H) R/W
SD162 PLSY accumulated output Y3 total pulse number (MSB) (IVC1L) R/W
SD163 PLSY accumulated output Y3 total pulse number (LSB) (IVC1L) R/W
SD164 PLSY accumulated output Y4 total pulse number (MSB) (IVC2H) R/W
SD165 PLSY accumulated output Y4 total pulse number (LSB) (IVC2H) R/W
SD166 PLSY accumulated output Y5 total pulse number (MSB) (IVC2H) R/W
SD167 PLSY accumulated output Y5 total pulse number (LSB) (IVC2H) R/W
SD168 PLSY accumulated output Y6 total pulse number (MSB) (IVC2H) R/W
SD169 PLSY accumulated output Y6 total pulse number (LSB) (IVC2H) R/W
SD170 PLSY accumulated output Y7 total pulse number (MSB) (IVC2H) R/W
SD171 PLSY accumulated output Y7 total pulse number (LSB) (IVC2H) R/W
SD80 Current position of YO output locating instruction (MSB) (IVC1) R/W
SD81 Current position of YO output locating instruction (LSB) (IVC1) R/W
SD82 Current position of Y1 output locating instruction (MSB) (IVC1) R/W
SD83 Current position of Y1 output locating instruction (LSB) (IVC1) R/W
SD200 Current position of YO output locating instruction (MSB) (IVC1L, IVC2L, IVC2H) R/W
SD201 Current position of YO output locating instruction (LSB) (IVC1L, IVC2L, IVC2H) RW
SD210 Current position of Y1 output locating instruction (MSB) (IVC1L, IVC2L) RW
SD211 Current position of Y1 output locating instruction (LSB) (IVC1L, IVC2L) RW
SD320 Current position of Y2 output locating instruction (MSB) (IVC1L, IVC2H) R/W
SD321 Current position of Y2 output locating instruction (LSB) (IVC1L, IVC2H) RW
SD330 Current position of Y3 output locating instruction (MSB) (IVC1L) R/W
SD331 Current position of Y3output locating instruction (LSB) (IVC1L) R/W
SD340 Current position of Y4 output locating instruction (MSB) (IVC2H) R/W
SD341 Current position of Y4 output locating instruction (LSB) (IVC2H) R/W
SD350 Current position of Y5 output locating instruction (MSB) (IVC2H) R/W
SD351 Current position of Y5 output locating instruction (LSB) (IVC2H) R/W
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Address Action and function R/W
SD360 Current position of Y6 output locating instruction (MSB) (IVC2H) R/W
SD361 Current position of Y6 output locating instruction (LSB) (IVC2H) R/W
SD370 Current position of Y7 output locating instruction (MSB) (IVC2H) R/W
SD371 Current position of Y7 output locating instruction (LSB) (IVC2H) R/W

6.10.11 PLSR: Count pulse with acceleration/deceleration output instruction

LAD: Applicable to IVC1IVC1S IVC1L IVC2L IVC2H
— —— PR G0 (s2) (s3) ® || nfluenced flag bit
IL: PLSR (S1) (S2) (S3) (D) Program steps 10
Operand| Type Applicable elements a(ljr;(::::icr‘]g
S1 WORD | Constant | KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C T \% Z | R \
S2 DINT |Constant| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C \% R \
S3 WORD | Constant | KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C T \% Z | R \
D1 BOOL Y

Operand description

S1. maximum frequency. Range: 10~20,000(Hz), IVC1L:
Y2,Y3 range:10~10000(Hz). When 81 is specified indirectly,
and if the specified value is outside this setting range, it will
be regarded as 10 or 20,000, depending on which limit it
breaks. In that case, the system will report operand illegal,
and the high-speed pulse output will be based on the default
10Hz or 20,000Hz.

S2. total output pulse number (PLS). Range:
110~2147483647. When S2 is outside this range, the
system will report instruction operand error, output no pulse,
and no hardware resources will be occupied.

83: acceleration or deceleration time (ms). |If
§1x83<100,000, S3 will be regarded as 100000/S7.
Meanwhile the system will report instruction operand error,
and the acceleration or deceleration time will be uncertain.

If S1x83>82x909, S3 will be regarded as S2x909/S7.
Meanwhile the system will report instruction operand error,
and the acceleration or deceleration time will be uncertain.

The operation process is shown in the following figure:

Note

For IVC1, the acceleration/deceleration time must not be
smaller than 50ms.

The speed change is evenly divided into 10 steps during the
acceration or deceleration, each step being $7/10.

D: high-speed pulse output point. Range: IVC1, IVC2L: YO,
Y1; IVC1L: YO, Y1, Y2, Y3; IVC2H: YO, Y2, Y4, Y5, Y6, Y7.

Function description

The PLSR instruction is a high-speed pulse output
instruction with acceleration/deceleration function. It is used
for locating. Targeting at the specified maximum frequency,
the pulse output will accelerate evenly. After the output pulse
number reaches the preset value, the pulse output will
decelerate evenly.

S1 highest frequency: 10 ~ 2000Hz

0] 7

A
Output:
YO or Y1

S1 total output pulse
number: 110 ~
2,147,483,647pls

\

Speed change
in one step is at
most 1/10 of S1

S9 acceleration time

\J

S5 deceleration time Time (sec)
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Note

1. The output frequency of this instruction is 10~20,000Hz. When
the acceleration/deceleration rate exceeds that range, it will be
automatically adjusted according to that range, regardless of the
scan cycle.

2. Use the transistor output. During the high-speed pulse output,
the output current must comply with the related regulations. The
waveform at output points (YO&Port 0, Y1&Port 1) is related to
the load: so long as the current does not exceed the rated load
current, the smaller the load is, the closer the output waveform is
to the set operand.

3. During the execution of the high-speed instruction, so long as
the power flow is not OFF, no other instructions can use the
same port, unless the high-speed pulse output instruction is
invalid.

4. Using two PLSR instructions can output two independent
pulses at YO and Y1. You can also use PLSR and the PWM (or
PLSY) instruction to get independent pulse outputs at different
output ports (YO, Y1).

5. When multiple PWM, PLSY or PLSR instructions work on the
same output point, the first valid instruction will control the state
of the output point, and others will not affect the output point
state.

6. Just like other high-speed instructions (DHSCS, DHSCR,
DHSZ, DHSP, DHST and HCNT), the PLSR instruction must
meet the system’s requests on high-speed I/O.

1. When MO is ON, YO and Y1 output 110 pulses
respectively at set frequencies. When MO changes from
OFF to ON, pulses will be output again. When MO is
OFF, the output will stop.

2. The operand change during the execution of the
instruction will not be valid until the next time this
instruction is executed.

3. SM80&SM81 controls the ON/OFF of the output at YO
and Y1 respectively. When SM80 or SM81 is 1, the
output will stop.

4. SM82&SM83 are the output monitors of YO0&Y1
respectively. SM82 & SM83 will be ON when the output
is going on, or OFF when the output is over.

5. SD50: the MSB of the output pulse number at YO for
PLSY and PLSR instructions.

SD51: the LSB of the output pulse number at YO for
PLSY and PLSR instructions.

SD52: the MSB of the output pulse number at Y1 for
PLSY and PLSR instructions.

SD53: the LSB of the output pulse number at Y1 for
PLSY and PLSR instructions.

SD54: the MSB of the total output pulse number at YO
and Y1 for PLSY and PLSR instructions.

SD55: the LSB of the total output pulse number at YO
and Y1 for PLSY and PLSR instructions.

Example 6. SD50~SD55 can be changed with the instruction
1o OFF DMOV or MOV, or through the AutoStation software.
'—-—E FISE 10 110 1000 11 1
OFF
FISE 10 110 1000 10 1
LD MO
PLSR 10 110 1000 Y1
PLSR 10 110 1000 YO
Relevant elements:
Address Name Action and function R/W
SM80 | YO high-speed pulse output control YO0 high-speed pulse output stop instruction R/W
SM81 Y1 high-speed pulse output control Y1 high-speed pulse output stop instruction R/W
SM82 | YO high-speed pulse output monitor YO0 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM83 | Y1 high-speed pulse output monitor Y1 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM262 | Y002 pulse output stop instruction After setting, Y002 pulse will be disabled R/W
SM264 | Y004 pulse output stop instruction After setting, Y004 pulse will be disabled R/W
SM265 | Y005 pulse output stop instruction After setting, Y005 pulse will be disabled R/W
SM266 | Y006 pulse output stop instruction After setting, Y006 pulse will be disabled R/W
SM267 | Y007 pulse output stop instruction After setting, Y007 pulse will be disabled R/W
SM272 | Y002 pulse output monitor (busy/ready) | Y002 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM274 | Y004 pulse output monitor (busy/ready) | Y004 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM275 | Y005 pulse output monitor (busy/ready) | Y005 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM276 | Y006 pulse output monitor (busy/ready) | Y006 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM277 | Y007 pulse output monitor (busy/ready) | Y007 high-speed pulse output monitor (ON: busy, OFF: ready) R
Address Action and function R/W
SD50 PLSY accumulated output YO total pulse number (MSB) (IVC1L, IVC2L, IVC2H) R/W
SD51 PLSY accumulated output YO total pulse number (LSB) (IVC1L, IVC2L, IVC2H) R/W
SD52 PLSY accumulated output Y1 total pulse number (MSB) (IVC1L, IVC2L) R/W
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Address Action and function R/W
SD53 PLSY accumulated output Y1 total pulse number (LSB)  (IVC1L, IVC2L) R/W
SD54 PLSY accumulated output Y1, YO total pulse number (MSB)  (IVC2L) R/W
SD55 PLSY accumulated output Y1, YO total pulse number (LSB) (IVC2L) R/W
SD160 PLSY accumulated output Y2 total pulse number (MSB) (IVC1L, IVC2H) R/W
SD161 PLSY accumulated output Y2 total pulse number (LSB) (IVC1L, IVC2H) R/W
SD162 PLSY accumulated output Y3 total pulse number (MSB) (IVC1L) R/W
SD163 PLSY accumulated output Y3 total pulse number (LSB) (IVC1L) R/W
SD164 PLSY accumulated output Y4 total pulse number (MSB) ( IVC2H) R/W
SD165 PLSY accumulated output Y4 total pulse number (LSB) ( IVC2H) R/W
SD166 PLSY accumulated output Y5 total pulse number (MSB) ( IVC2H) R/W
SD167 PLSY accumulated output Y5 total pulse number (LSB) ( IVC2H) R/W
SD168 PLSY accumulated output Y6 total pulse number (MSB) ( IVC2H) R/W
SD169 PLSY accumulated output Y6 total pulse number (LSB) ( IVC2H) R/W
SD170 PLSY accumulated output Y7 total pulse number (MSB) ( IVC2H) R/W
SD171 PLSY accumulated output Y7 total pulse number (LSB) ( IVC2H) R/W
SD80 Current position of YO output locating instruction (MSB) (IVC1) R/W
SD81 Current position of YO output locating instruction (LSB) (IVC1) R/W
SD82 Current position of Y1 output locating instruction (MSB) (IVC1) R/W
SD83 Current position of Y1 output locating instruction (LSB) (IVC1) R/W
SD200 Current position of YO output locating instruction (MSB) (IVC1L ,IVC2L,IVC2H) R/W
SD201 Current position of YO output locating instruction (LSB) (IVC1L ,IVC2L,IVC2H) R/W
SD210 Current position of Y1 output locating instruction (MSB) (IVC1L ,IVC2L) R/W
SD211 Current position of Y1 output locating instruction (LSB) (IVC1L ,IVC2L) RW
SD320 Current position of Y2 output locating instruction (MSB) (IVC1L ,IVC2H) R/W
SD321 Current position of Y2 output locating instruction (LSB) (IVC1L ,IVC2H) RW
SD330 Current position of Y3 output locating instruction (MSB) (IVC1L) R/W
SD331 Current position of Y3 output locating instruction (LSB) (IVC1L) R/W
SD340 Current position of Y4 output locating instruction (MSB) (IVC2H) R/W
SD341 Current position of Y4 output locating instruction (LSB) (IVC2H) R/W
SD350 Current position of Y5 output locating instruction (MSB) (IVC2H) R/W
SD351 Current position of Y5 output locating instruction (LSB) (IVC2H) R/W
SD360 Current position of Y6 output locating instruction (MSB) (IVC2H) R/W
SD361 Current position of Y6 output locating instruction (LSB) (IVC2H) R/W
SD370 Current position of Y7 output locating instruction (MSB) (IVC2H) R/W
SD371 Current position of Y7 output locating instruction (LSB) (IVC2H) R/W

6.10.12 PLS: Pulse output instruction of envelope
LAD: Applicable to IVC2L IVC1 IVC2H IVC1L
| L PLS (51) (52) v ] Influenced flag bit
IL: PLS (S1) (S2) (D1) Program steps 7
Indexed
Operand| Type Applicable elements )
addressing

S1 WORD [Constant| KnX | KnY [ KnM | KnS | KnLM | KnSM D SD T z \

S2 DINT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD \

D1 BOOL Y

Operand description
S1: the starting D element Function description

S2: output section number. Range: 0~255

D: high-speed pulse output point. Range: IVC1, IVC2L: YO,
Y1;IVC1L: YO,Y1,Y2,Y3; IVC2H: YO, Y2, Y4, Y5, Y6, Y7.

1. Use the ConstrolStar instruction wizzard to generate the
PLS instruction, which can be called like subprograms.
When the power flow is ON, the system will output
corresponding pulses according to the configuration. You
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can control ON or OFF of the PG, and set frequency & pulse
number.

2. There is no output when the section number is 0.

3. SM80 and SM81 can be used to stop the high-speed
pulse output. Other flag bits are the same as other
high-speed I/O instructions.

4. The subprogram PLS_SET generated by the AutoStation
is as follows (n: D element addr. M: total section number):
LD SM0

DMOV section 1 step frequency Dn

DMOV section 1 step pulse number Dn+2

DMOV section 2 step frequency Dn+4

DMOV section 2 step pulse number Dn+6

DMOV section 3 step frequency Dn+8

DMOV section 3 step pulse number Dn+10

DMOQV section M step frequency Dn+4M-4
DMOV section M step pulse number Dn+4M-2
DMOV max. speed Dn+4M

MOV min. speed Dn+4M+2

MOV acceleration time Dn+4M+3

MOV deceleration time Dn+4M+4

Note

1. It is recommended to use the PTO instruction wizard to
generate PLS instruction. If you write the PLS instruction
manually, note that the pulse number of the steps must not
be too small. With set acceleration, the pulse number of
each step must be bigger than the min. pulse number
required by frequency transfer.

2. Use P to stand for the pulse number that a certain step

outputs; Ey. frequency of section N; Fmx: the maximum

speed; Frin: the minimum speed; T - the acceleration time;
T4om the deceleration time.

1) When the speed of step N is bigger than that of step N-1,
the pulse number of step N must meet the following

condition:

S (Fy + Fy_ ) x(Fy = Fy ) T,
2000% (Fyy, — Fop)

max

2) When the speed of step N is smaller than that of step N-1,
the pulse number of step N must meet the following
condition:
o By + Fy )X (Fy = Fy )% Ty
2000% (F,, —F,

s ™ Foin )

3. In particular,
1) When N=1, the frequency of step N-1 is used instead of

Frin i the above format.

2) When all the step number is 1, that is to say, only one
section, the pulse number must meet the following condition:
P> (F+ F )< (B —Fu ) x(T,+T,,,)

2000)( (Em\x - Enin )

3) The pulse number of the last step must meet the following
format:

P> (Fw + E‘\/I—l ) X (Fw - E‘\/I—l ) X (TZW + Tdnwn)
- 2000% (F,,, — F,y)

max

4) The frequency set in every step must be within the range
of maximum speed and minimum speed.

5) The maximum total pulse number of all steps is 999,999.
4. Use the transistor output. During the high-speed pulse
output, the output current must comply with the related
regulations. The waveform at output points (YO&Port O,
Y1&Port 1) is related to the load: so long as the current does
not exceed the rated load current, the smaller the load is, the
closer the output waveform is to the set operand.

5. During the execution of the high-speed instruction, so long
as the power flow is not OFF, no other instructions can use
the same port, unless the high-speed pulse output
instruction is invalid.

6. The PLSY, PLSR, PLS and locating instructions can
output high-speed pulses through Y0 and Y1. Note that only
one instruction can use one output port at one time.

Address Name Action and function R/W
SM80 | YO high-speed pulse output control YO0 high-speed pulse output stop instruction R/W
SM81 Y1 high-speed pulse output control Y1 high-speed pulse output stop instruction R/W
SM82 | YO high-speed pulse output monitor YO0 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM83 | Y1 high-speed pulse output monitor Y1 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM262 | Y002 pulse output stop instruction After setting, Y002 pulse will be disabled R/W
SM264 | Y004 pulse output stop instruction After setting, Y004 pulse will be disabled R/W
SM265 | Y005 pulse output stop instruction After setting, Y005 pulse will be disabled R/W
SM266 | Y006 pulse output stop instruction After setting, Y006 pulse will be disabled R/W
SM267 | Y007 pulse output stop instruction After setting, Y007 pulse will be disabled R/W
SM272 | Y002 pulse output monitor (busy/ready) Y002 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM274 | Y004 pulse output monitor (busy/ready) Y004 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM275 | Y005 pulse output monitor (busy/ready) Y005 high-speed pulse output monitor (ON: busy, OFF: ready)) R
SM276 | Y006 pulse output monitor (busy/ready) Y006 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM277 | Y007 pulse output monitor (busy/ready) Y007 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM88 Evelope loop execution Evelope loop execution at ON R/W
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Address Action and function R/W
SD56 Current output section number when Y000 envelope outputs R
SD57 Current output section number when Y001 envelope outputs R
SD88 Rising time of envelope (ms) R/W
SD89 Falling time of envelope (ms) R/W
SD252 Current output section number when Y002 envelope outputs R
SD253 Current output section number when Y003 envelope outputs R
SD254 Current output section number when Y004 envelope outputs R
SD255 Current output section number when Y005 envelope outputs R
SD256 Current output section number when Y006 envelope outputs R
SD257 Current output section number when Y007 envelope outputs R
SD50 PLSY accumulated output YO total pulse number (MSB) R/W
SD51 PLSY accumulated output YO total pulse number (LSB) R/W
SD52 PLSY accumulated output Y1 total pulse number (MSB) R/W
SD53 PLSY accumulated output Y1 total pulse number (LSB) R/W
SD54 PLSY accumulated output Y1, YO total pulse number (MSB) R/W
SD55 PLSY accumulated output Y1, YO total pulse number (LSB) R/W
SD160 PLSY accumulated output Y2 total pulse number (MSB) R/W
SD161 PLSY accumulated output Y2 total pulse number (LSB) R/W
SD162 PLSY accumulated output Y3 total pulse number (MSB) R/W
SD163 PLSY accumulated output Y3 total pulse number (LSB) R/W
SD164 PLSY accumulated output Y4 total pulse number (MSB) R/W
SD165 PLSY accumulated output Y4 total pulse number (LSB) R/W
SD166 PLSY accumulated output Y5 total pulse number (MSB) R/W
SD167 PLSY accumulated output Y5 total pulse number (LSB) R/W
SD168 PLSY accumulated output Y6 total pulse number (MSB) R/W
SD169 PLSY accumulated output Y6 total pulse number (LSB) R/W
SD170 PLSY accumulated output Y7 total pulse number (MSB) R/W
SD171 PLSY accumulated output Y7 total pulse number (LSB) R/W
SD80 Current position of YO output locating instruction (MSB) (IVC1) R/W
SD81 Current position of YO output locating instruction (LSB) (IVC1) R/W
SD82 Current position of Y1 output locating instruction (MSB) R/W
SD83 Current position of Y1 output locating instruction (LSB) R/W
SD200 Current position of YO output locating instruction (MSB) (IVC2L,IVC2H) R/W
SD201 Current position of YO output locating instruction (LSB) (IVC2L,IVC2H) R/W
SD210 Current position of Y1 output locating instruction (MSB) R/W
SD211 Current position of Y1 output locating instruction (LSB) R/W
SD320 Current position of Y2 output locating instruction (MSB) R/W
SD321 Current position of Y2 output locating instruction (LSB) R/W
SD330 Current position of Y3 output locating instruction (MSB) R/W
SD331 Current position of Y3 output locating instruction (LSB) R/W
SD340 Current position of Y4 output locating instruction (MSB) R/W
SD341 Current position of Y4 output locating instruction (LSB) R/W
SD350 Current position of Y5 output locating instruction (MSB) R/W
SD351 Current position of Y5 output locating instruction (LSB) R/W
SD360 Current position of Y6 output locating instruction (MSB) R/W
SD361 Current position of Y6 output locating instruction (LSB) R/W
SD370 Current position of Y7 output locating instruction (MSB) R/W
SD371 Current position of Y7 output locating instruction (LSB) R/W
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6.10.13 PLSB: Count pulse with base frequency and acceleration/deceleration output instruction

LAD:

Applicable to IVC1 IVC2H
|—| 1 PLSB (51) (52) (S3) (54 (@) ] |Influenced flag bit | zero, carry, borrow
IL: PLSB (S1) (S2) (S3) (S4) (D) Program steps 12
Operand | Type Applicable elements a(!lr:l(:r‘::sei:g
S1 WORD [Constant| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C \% 4 R \
S2 WORD [Constant| KnX | KnY | KnM | KnS [ KnLM |KnSM| D SD C \% 4 R \
S3 DINT |Constant| KnX | KnY | KnM | KnS | KnLM [ KnSM | D SD C \% R \
S4 WORD [Constant| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \% 4 R \
D1 BOOL Y

Operand description

S1: base frequency (Hz). Range: 0~20000Hz. When S1 is
outside this range, the system will report instruction operand
error, output no pulse, and no hardware resources will be
occupied.

S2: maximum frequency (Hz). Range: 10~20000 (Hz). When
S2 is outside this range, the system will report instruction
operand error, output no pulse, and no hardware resources
will be occupied.

Function description

S3: total output pulse number (PLS). Range: 5~999999.
When 83 is outside this range, the system will report
instruction operand error, output no pulse, and no hardware
resources will be occupied.

S4. acceleration time (ms). Range: 0~10000. When S4 is
outside this range, the system will report instruction operand
error, output no pulse, and no hardware resources will be
occupied.

D: pulse output point. Range: IVC1, IVC2L: YO, Y1; IVC2H:
YO0, Y2, Y4, Y5, Y6, Y7.

The PLSB instruction is a high-speed pulse output instruction with base frequency and acceleration/deceleration functions. It is
used for locating. Targeting at the specified maximum frequency, the pulse output will accelerate evenly from base frequency.
Atfter the output pulse number reaches the preset value, the pulse output will decelerate evenly to base frequency.

The operation process is shown in the following figure:

S,Max. frequency: 10~20000Hz

AOutput: YO or Y1

S3total output pulse
number: 5~999,999p

q
h

4

Si deceleration time _|

S+ acceleration time %

Time (sec)?

Note

1. The output frequency of this instruction is 10~20,000Hz.
When the acceleration/deceleration rate exceeds that range,
it will be automatically adjusted according to that range,
regardless of the scan cycle.

2. When the operand is set improperly (for example, the
pulse number is smaller than corresponding ACC/DEC time

and frequency), accelerate or decelerate according to the
set operand values and ensure the output pulse number is
correct. The output frequency and ACC/DEC time may be
smaller than the set operand values.

3. The instruction uses speed change in 60 steps. When the
operand is set improperly or the pulse number is small,
reduce the steps properly.
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4. Use the transistor output. During the high-speed pulse
output, the output current must comply with the related
regulations. The waveform at output points (YO&Port O,
Y1&Port 1) is related to the load: so long as the current does
not exceed the rated load current, the smaller the load is, the
closer the output waveform is to the set operand.

5. During the execution of the high-speed instruction, so long
as the power flow is not OFF, no other instructions can use
the same port, unless the high-speed pulse output
instruction is invalid.

6. Using two PLSB instructions can output two independent
pulses. You can also use PWM or PLSY instruction to get
independent pulse outputs at different output ports.

7. When multiple PWM, PLSY or PLSB instructions work on
the same output point, the first valid instruction will control
the state of the output point, and others will not affect the
output point state.

8. Just like other high-speed instructions (DHSCS, DHSCR,
DHSZ, DHSP, DHST and HCNT), the PLSB instruction must
meet the system’s requests on high-speed I/O.

9. The high-speed, envelope and locating instructions can
output high-speed pulses through Y0 and Y1. Note that only
one instruction can use one output port at one time.

1. When MO is ON, YO and Y1 output 10000 pulses
respectively at set frequencies. When MO changes from OFF
to ON, pulses will be output again. When MO is OFF, the
output will stop.

2. The operand change during the execution of the
instruction will not be valid until the next time this instruction
is executed.

3. SM80&SM81 controls the ON/OFF of the output at YO and
Y1 respectively. When SM80 or SM81 is 1, the output will
stop.

4, SM82&SM83 are the output monitors of YO0&Y1
respectively. SM82&SM83 will be ON when the output is
going on, or OFF when the output is over.

5. SD50: the MSB of the output pulse number at YO for
PLSB instruction.

SD51: the LSB of the output pulse number at YO for PLSB
instruction.

SD52: the MSB of the output pulse number at Y1 for PLSB
instruction.

SD53: the LSB of the output pulse number at Y1 for PLSB
instruction.

SD54: the MSB of the total output pulse number at YO and
Y1 for PLSB instruction.

Example SD55: the LSB of the total output pulse number at YO and Y1
= FLSE 100 10000 10000 1000 311?1? ] fOr PLSB inStrUCtion‘
ns 1o - - o0 T : 6. SD50~SD55 can be changed with the instruction DMOV
or MOV, or through the AutoStation software.
LD MO
PLSR 100 10000 10000 1000 Y1
PLSR 100 10000 10000 1000 YO
Relevant elements:
Address Name Action and function R/W
SM80 | YO high-speed pulse output control YO0 high-speed pulse output stop instruction R/W
SM81 Y1 high-speed pulse output control Y1 high-speed pulse output stop instruction R/W
SM82 | YO high-speed pulse output monitor YO0 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM83 | Y1 high-speed pulse output monitor Y1 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM262 | Y002 pulse output stop instruction After setting, Y002 pulse will be disabled R/W
SM264 | Y004 pulse output stop instruction After setting, Y004 pulse will be disabled R/W
SM265 | Y005 pulse output stop instruction After setting, Y005 pulse will be disabled R/W
SM266 | Y006 pulse output stop instruction After setting, Y006 pulse will be disabled R/W
SM267 | Y007 pulse output stop instruction After setting, Y007 pulse will be disabled R/W
SM272 | Y002 pulse output monitor (busy/ready) | Y002 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM274 | Y004 pulse output monitor (busy/ready) | Y004 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM275 | Y005 pulse output monitor (busy/ready) | Y005 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM276 | Y006 pulse output monitor (busy/ready) | Y006 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM277 | Y007 pulse output monitor (busy/ready) | Y007 high-speed pulse output monitor (ON: busy, OFF: ready) R
Address Action and function R/W
SD50 PLSY accumulated output YO total pulse number (MSB) R/W
SD51 PLSY accumulated output YO total pulse number (LSB) R/W
SD52 PLSY accumulated output Y1 total pulse number (MSB) R/W
SD53 PLSY accumulated output Y1 total pulse number (LSB) R/W
SD54 PLSY accumulated output Y1, YO total pulse number (MSB) R/W
SD55 PLSY accumulated output Y1, YO total pulse number (LSB) R/W
SD160 PLSY accumulated output Y2 total pulse number (MSB) R/W
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Address Action and function R/W
SD161 PLSY accumulated output Y2 total pulse number (LSB) R/W
SD164 PLSY accumulated output Y4 total pulse number (MSB) R/W
SD165 PLSY accumulated output Y4 total pulse number (LSB) R/W
SD166 PLSY accumulated output Y5 total pulse number (MSB) R/W
SD167 PLSY accumulated output Y5 total pulse number (LSB) R/W
SD168 PLSY accumulated output Y6 total pulse number (MSB) R/W
SD169 PLSY accumulated output Y6 total pulse number (LSB) R/W
SD170 PLSY accumulated output Y7 total pulse number (MSB) R/W
SD171 PLSY accumulated output Y7 total pulse number (LSB) R/W
SD80 Current position of YO output locating instruction (MSB) (IVC1) R/W
SD81 Current position of YO output locating instruction (LSB) (IVC1) R/W
SD82 Current position of Y1 output locating instruction (MSB) R/W
SD83 Current position of Y1 output locating instruction (LSB) R/W
SD200 Current position of YO output locating instruction (MSB) (IVC2L,IVC2H) R/W
SD201 Current position of YO output locating instruction (LSB) (IVC2L,IVC2H) R/W
SD210 Current position of Y1 output locating instruction (MSB) R/W
SD211 Current position of Y1 output locating instruction (LSB) R/W
SD320 Current position of Y2 output locating instruction (MSB) R/W
SD321 Current position of Y2 output locating instruction (LSB) R/W
SD340 Current position of Y4 output locating instruction (MSB) R/W
SD341 Current position of Y4 output locating instruction (LSB) R/W
SD350 Current position of Y5 output locating instruction (MSB) R/W
SD351 Current position of Y5 output locating instruction (LSB) R/W
SD360 Current position of Y6 output locating instruction (MSB) R/W
SD361 Current position of Y6 output locating instruction (LSB) R/W
SD370 Current position of Y7 output locating instruction (MSB) R/W
SD371 Current position of Y7 output locating instruction (LSB) R/W

6.10.14 PWM: Pulse output instruction
LAD: Applicable to IVC2L IVC1S IVCIL IVC1 IVC2H
| I { PW (517 (527 @ ] Influenced flag bit
IL: PWM (S1) (S2) (D) Program steps 7
Indexed
Operand | Type Applicable elements )
addressing

S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C T \% z R \

S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C T \% z R \
D BOOL Y

Operand description

S1: pulse width (ms/us).

Range: 0~32767 (ms). When S17 is bigger than 32767, the system
will report illegal instruction operand, and no hardware resources
will be occupied.

You can change the output pulses in real-time by changing S171
during the execution of the instruction. When SM84=0, the unit of
S1is ms; when SM84=1, the unit of S7 is us.

S2: pulse cycle (ms).

Range: 1~32767. When S2 is outside the range, the system will
report illegal instruction operand, no pulse will be output, and no
system resources will be occupied.

You can change the output pulses in real-time by
changing S2 during the execution of the instruction.
S2 must be bigger than S1, or the system will report
illegal instruction operand, no pulse will be output,
and no system resources will be occupied.

D: high-speed pulse output point. Range: IVC1,
IVC2L: YO, Y1; IVC1L: Y0,Y1,Y2,Y3; IVC2H: Y4, Y5,
Y6, Y7.

Function description

Output PWM pulses with the width of S1 and cycle of
S2 at the port designated by D.
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Note

1. When S1is 0, YO or Y1 output is OFF. When S1 is equates S2,
YO or Y1 output is ON.

2. The waveform at output points (YO&Port 0, Y1&Port 1) is related
to the load: so long as the current does not exceed the rated load
current, the smaller the load is, the closer the output waveform is to
the set operand. Therefore, in order to output high-speed pulses,
the load current at the PLC output transistor must be big, but
smaller than the rated load current.

3. During the execution of the high-speed instruction, so long as the
power flow is not OFF, no other instructions can use the same port,
unless the high-speed pulse output instruction is invalid.

4. Using two PWM instructions can output two independent pulses
at YO and Y1. You can also use the PLSY and PLSR instructions to
get independent pulse outputs at different output ports (YO, Y1).

5. When multiple PWM, PLSY or PLSR instructions work on the
same output point, the first valid instruction will control the state of
the output point, and others will not affect the output point state.

6. Just like other high-speed instructions (DHSCS, DHSCR, DHSZ,
DHSP, DHST and HCNT), the PWM instruction must meet the
system'’s requests on high-speed 1/0.

Example
Mo OFF
FiiM 40 =00 o ]
OFF
FiiM 40 =00 T ]
LD MO

PWM 40 200 YO
Relevant elements:

PWM 40 200 Y1
—f et

|

"

[¢]

o et

|

e

[¢]

I
I

Where “t” is the pulse width and TO is the pulse cycle.
1. When MO is ON, Y0 and Y1 output PWM pulses
with the width of 40ms and cycle of 200ms. When MO
is OFF, the output will stop, regardless of the scan
cycle.

2. SM80 and SM81 control the output ON/OFF of YO
and Y1 respectively. When SM80 and SM81 are ON,
the output will stop.

3. SM82 and SM83 monitor the output of YO and Y1
respectively. When MO is OFF, SM82 and SM83 are
OFF.

Address Name Action and function R/W
SM80 | YO high-speed pulse output control YO0 high-speed pulse output stop instruction R/W
SM81 Y1 high-speed pulse output control Y1 high-speed pulse output stop instruction R/W
SM82 | YO high-speed pulse output monitor YO0 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM83 | Y1 high-speed pulse output monitor Y1 high-speed pulse output monitor (ON: busy, OFF: ready) R
SM84 | PWM time base unit Microsecond at ON and millisecond at OFF
SM264 | Y004 pulse output stop instruction After setting, Y004 pulse will be disabled R/W
SM265 | Y005 pulse output stop instruction After setting, Y005 pulse will be disabled R/W
SM266 | Y006 pulse output stop instruction After setting, Y006 pulse will be disabled R/W
SM267 | Y007 pulse output stop instruction After setting, Y007 pulse will be disabled R/W

SM274 | Y004 pulse output monitor (busy/ready) | Y004 high-speed pulse output monitor (ON: busy, OFF: ready) R

SM275 | Y005 pulse output monitor (busy/ready) | Y005 high-speed pulse output monitor (ON: busy, OFF: ready) R

SM276 | Y006 pulse output monitor (busy/ready) | Y006 high-speed pulse output monitor (ON: busy, OFF: ready) R

SM277 | Y007 pulse output monitor (busy/ready) | Y007 high-speed pulse output monitor (ON: busy, OFF: ready) R

6.11 Control calculation instruction
6.11.1 PID: PID instruction
LAD: Applicable to IVC2L IVC1S IVC1L IVC1 IVC2H
— +——- PID AV 52 53 /%
| (51) (52) (53) ») Influenced flag bit
IL: PID (S1) (S2) (S3) (D) Program steps 9
Indexed

Operand | Type Applicable elements )

addressing
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S1 INT D R J
s2 INT D R J
S3 INT D R J
D INT D R J

Operand description

D: calculation result output after the program is executed (MV)

S1: preset value (SV)

S2: current value (PV)

S3: sampling time (Ts). Range: 1~32767(ms). It must be set bigger than
the calculation time.

S3+1: action, alarm and thresholds setting

Bit Value and meaning
0 1
0 Forward Reverse
1 Process value alarm Process value alarm
disabled enabled
9 Output value alarm Output value alarm
disabled enabled
3~4 Reserved
5 Output threshold Output threshold
setting disabled setting enabled
6~15 Reserved

S3+2: input filter constant (a). Range: 0~99 [%]. Zero means no input
filtering function.

S3+3: proportional gain (Kp). Range: 1~32767 [%].

S3+4: integral time constant (Tl). Range: 0~32767(x100ms). Zero
means limit, or no integral.

S3+5: differential gain (KD). Range: 0~100[%]. Zero means no
differential gain.

S3+6: differential time (TD). Range: 0~32767(x10ms). Zero means no
differential processing.

S3+7~S3+14: internal data register for PID operation

S3+15. PID process value (positive change) alarm point. Range:
0~32767 (when BIT1 of S3+1is 1).

S3+16: PID process value (negative change) alarm point. 0~32767
(when BIT1 of S3+1is 1).

S3+17: PID output value (positive change) alarm point 0~32767 (when
BIT2&BIT5 of S3+1 are 1&0 respectively).

Output upper limit: -32768~32767 (when BIT2&BIT5 of S3+1 are 0&1
respectively).

S3+18: PID output value (negative change) alarm point. Range:
0~32767 (when BIT2&BIT5 of S3+1 are 1&0 respectively).

Output lower limit: -32768~32767 (when BIT2&BIT5 of S3+1 are 0&1
respectively).

S3+19: PID alarm output

BITO process value (positive change) overflows
Bit1 process value (negative change) overflows
Bit2 output value (positive change) overflows

Bit3 output value (negative change) overflows
Where, S3~S3+6 are the mandatory user set
operands, while S3+715~S3+19 are optional user
set operands. You can set the operands through
the PID instruction wizard of the AutoStation.

Function description

1. PID calculation will be carried out when the
power flow is ON and it is the sampling time.

2. Multiple PID instructions can be executed
simultaneously (no limit on the loop number).
However, note that the elements used as S1, S2,
S3 or D should be different.

3. The PID instruction is applicable to timed
interrupt subprograms, ordinary subprograms and
the main program. Note that before using the PID
instruction, confirm the operand settings and
clear the internal data registers S3+7 first.

4. The input filtering constant can smooth the
change of measured value.

5. The differential gain can smooth the change of
output value.

6. Action direction: BITO of S3+1 is used to set
the forward (positive reactioin) and reverse
(negative reaction) of the system.

7. Output thresholds: when the output threshold
setting is enabled (BIT5&BIT2 of S3+1 are 1 and
0 respectively), the integral of PID can be
controlled from becoming too big. The output
value is shown as below:

Output value

Without
1/ output limits
S3+17 /’y(

Upper limit > [

No outputT

= N |

N
With output NI // N
limits i

~

~

N
\/ ‘ . | X
i \ -
S3+18 M\/ N
Lower limit > \L \No outpuit

Time

8. Alarm setting: when the output thresholds are set valid (in S3+1, BIT1 is 1, BIT2 is 1 and BIT 5 is 0), the PID instruction will
compare the current value with the preset value in S3+15~S3+18. If the current value is bigger than the preset value, PID will
report alarm, and the corresponding BITs in S3+19 will be set. In this way, you can monitor the input change and output change.

See the following figures.
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Input change

Positive change >/x ,,,,,,,,,,,,, _
» Sampling times
Negative change >—‘——‘ ffffffffffff \/

Alarm flag [ } }
S3+19 L
I

bit 0 ON | OFF

S3+19

bit 1 OFFW

ON

Output change

Positive change

Negative change

Alarm flag

S3+19

[
[
bit2 | ON | OFF [
T
S3+19

bit 3 OFF |oN

\

; | Sampling times
\

I

‘ -

I

9. Basic PID equations:

Direction PID equations
SMY = KP{I:EV a- BV a1 + ?E‘V at Dn}
I
EVi=PVu-1-SV
Forward
= BVt PVar 2 2PVar )+ — T2 up,
Ts+ ap* Tp Ts+ ap*To
MVa = > AMV
SMY = KP{I:EV a- BV a1 + ?E‘V at Dn}
I
EVn=SV—-PVar-1
Reverse
Doz (2PVu 1= PVare PVar )+ =221 s,
Ts+ ap* Tp Ts+ ap* To
MV =3 AMV
Operand description:
Symbol Description Symbol Description
EW D,
The current error value The current differential value
EVi-1 The previous error value Dn-1 The previous differential value
NY% The set point value KP The proportion gain
PVt The calculated process value Ts The sampling time
PVae-1 The previsou process value T The integral time
PVat-2 The second previous Process Value To The differential time
AMV The change in the output manipulation values op The differential gain
MV The current output manipulation value
Example

/I PID initialization. If the control operands are the same, you can initialize the operands only once.

Range: 1~32767(ms). It must be bigger than the

/lInput filtering constant (a) Range: 0~99[%]. Zero means no input filtering

/lIntegral time (T1) Range: 0~32767(x100ms). Zero means limit, or no integral
/IDifferential gain (KD) Range: 0~100[%]. Zero means no differential gain
/IDifferential time (TD) Range: 0~32767 (x10ms). Zero means no differential

8 /[/Clearing the memory for the transit data of PID calculation
/IProcess value (positive change) alarm setting 0~32767
/IProcess value (negative change) alarm setting 0~32767
//Output value (positive change) alarm setting 0~32767

LD SM1 /lInitialization, executed only once
MOV 1000 D500 //Setting target value
MOV 500 D510 /ISampling time(Ts)
/[calculation time
MOV 7 D511 //Action direction
MOV 70 D512
MOV 100 D513 /IProportional gain (Kp) Range:1~32767[%)]
MOV 25 D514
MOV 0 D515
MOV 63 D516
/] processing
FMOV D517
MOV 2000 D525
MOV 2000 D526
MOV 2000 D527
MOV 2000 D528

//Output value (negative change) alarm setting 0~32767
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/IPID instruction execution

/lInput current measured value (users can input measured values

LD MO /IUser-controlled PID calculation program
FROM 0 5 D501 1
/laccording to the actual situation)
PID D500 D501 D510 D502  //PID instruction: PID S1 S2 S3 D
TO 0 8 D502 1

/IPID calculation result is fed back to the controlled system (users can

//handle the PID calculation result according to the actual situation)

The LAD of the above instructions is shown below:
ML

—{ mov 1000 DS00 1

It mov  soo 510 1
U omov  1e207 511 1
K moy 7 512 1
K omov 100 513 1
i mov 25 514 1
romov o s15 1
L mov 63 1516 1
ooy o 517 8 1
L mov  zooo 525 1
it mov 2000 1526 1
I mov  zooo 527 1
[ mov 2000 1528 ]
Mo 631
 @E—{ FREOM O s 1501 1 1
1000 851 500 556
L P DSO0 1501 D510 D502 ]
826
I 10 o 8 1502 1 1

The PLC will initialize the PID operands only in the first scan
cycle. When X2 is ON, the current measured value will be
read from external A/D module (the actual situation could be
different), assigned to the corresponding elements, and the
PID calculation will be carried out. The calculation result will
be converted into analog signals through the external D/A
module (the actual situation could be different) and fed to the
controlled system.

Note

1. The operand D should be a register outside of the Saving
Range. Otherwise, it should be cleared (LD SMO MOV 0
D****) in the first operation.

2. The PID instructions occupies 20 consecutive registers
starting with S3.

3. The maximum error of sampling time (TS) is -(scan cycle
+1ms)~+(scan cycle). When TS is small, the PID effect will
be affected. It is recommended to use PID instruction in the
timed interrupt.

4. When setting the PID output thresholds, if the upper limit
is smaller than the lower limit, the system will report operand
error, and no PID calculation will be carried out.

5. When the process value alarm and output value alarm are
enabled, S3+15~S3+18 cannot be set negative, or the
system will report operand error, and no PID calculation will
be carried out.

6. Setting BIT2 and BIT5 of S3+1 ON at the same time will
be regarded as invalid (essentially the same as setting BIT2
and BIT5 OFF), and there will be no limit, nor output value
alarm.

7. When the PID control operands (S3~S3+6) are set
outside their ranges, the system will report operand error,
and no PID calculation will be carried out.

8. When the sampling time is smaller than the scan cycle, if
there is data overflow or result overflow during the
calculation, there will be no alarm, and the PID calculation
continues.

9. The PID operands must be initialized before the PID
instruction is executed the first time. If the operands remain
the same during the operation, and the related operand
elements will not be covered by other programs, you can
initialize the PID operands only once. However, if the data in
the transit data registers are changed during the PID
calculation, the calculation result will be incorrect.
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6.11.2 RAMP: Ramp wave signal output instruction

LAD: Applicable to IVC2L IVC1S IVC1L IVC1 IVC2H
|—| — 53, ‘b2
R o2 oy o w2 ] Influenced flag bit
IL.: RAMP (S1) (S2) (D1) (S3) (D2 Program steps 12
o] d| T Applicable el t Indexed
Icable elements
peran ype PP addressing
S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD \% VA R N
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD \% VA R N
D1 INT D Y R \
S3 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD \% Z R N
D2 |BOOL Y M S LM T
Operand description
S1: starting value D1
S2: end value
D1: output value
S3: step number (S3>0, or system will report operand error D2
and do not execute the calculation)
D2: output state 0 wm
Function description SJMM
. 53
In each scan cycle, when the power flow is ON, this
instruction can determine the increment and current output Note

value D1 according to the ramp wave height and step
number. When the output value D1 reaches S2, it will keep
stable, and the output state D2 will be set ON. If the power
flow falls, the output state D2 will be set OFF, but the output
value D1 will not change, until the power flow rises again,
when D1 will be initialized as S1, and continue to conduct
the next ramp calculation.

See the following figure:

pf

S2-

oy E—

DI

D2

pf: state of the power flow

Analysis of the execution process of the ramp instruction is
shown in the following figure (S3=5):

1. If the result is not divisible when calculating the program
steps, round off to the nearest whole number.

2. The instruction will generate one ramp data upon every
rising edge.

3. When S1=82, D1=S2, D2=0ON.

4. The total number of RAMP, HACKLE and TRIANGLE
instructions in a program should not exceed 100.

Example

/lInitialize registers upon the first scan cycle after the

power-on
LD SM1

MOV 0 DO

MOV 2000 D1

//Execute RAMP instruction when X0 is ON
LD X0

RAMP DO D1 D10 1000 MO

//Output the ramp function result to external DA module
when X1=ON to generate ramp wave form

LD X1

TO 06D101

The LAD of the preceding instructions is shown below:
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smi i
0 ]

2000
il ]
2000

it

2000

X0 0
oo

Z000
o

2000
110 1 1

i)

1000 mo 1

TQ 0 B

1. When X0 is ON, D10 (in the first cycle, D10=D0=0) will
increase by 2 (2000/1000) in every scan cycle. When D10=

D1=2000, D10 will increase no more, and MO will be ON.
During the generation of the ramp function, if the power flow
falls, the output state D2 will be OFF, the output value D1 will
keep its current value until the next rising edge, when
D10=D0 and a new ramp starts.

2. You can use an external special module to convert the
data into analog waveform.

6.11.3 HACKLE: Hackle wave signal output instruction

LAD: Applicable to IVC2L IVC1S IVC1LIVC1 IVC2H
F— —1 macme oo (52} o1 53 oz} 1 influenced flag bit
IL: HACKLE (S1) (S2) (D1) (S3) (D2 Program steps 12
Operand| Type Applicable elements a(;r;(:Z:sei:g
S1 INT | Constant | KnX | KnY | KnM | KnS |KnLM | KnSM | D SD T V|Z]|R \
S2 INT | Constant | KnX | KnY | KnM | KnS |KnLM | KnSM | D SD V|Z]|R \
D1 INT D Y R J
S3 INT | Constant | KnX | KnY |KnM | KnS |KnLM | KnSM | D SD T V|Z|R \
D2 BOOL Y M S LM

Operand description

S1: starting value

S2: end value

D1: output value

S83: step number (S3>0, or system will report operand error and
do not execute the calculation)

D2: output state

Function description

In each scan cycle, when the power flow is ON, this instruction
can determine the increment and current output value D1
according to the hackle wave height and step number. When
the output value reaches S2, it will be initialized as S1 and the
state output D2 will be set ON. If the power flow in the next scan
cycle is still ON, D2 will be set OFF to produce the next hackle
wave. If the power flow falls, the output state D2 will be OFF,
and the output value D1 will keep its current value until the next
rising edge, when the output value D1 will be initialized as S1,
and the next hackle wave will be created, as shown in the
following figure.

pf

S')

Sl /M : ! ! !
D1
FRR | | | o
pf: state of the power flow

The analysis of the hackle wave instruction is shown in
the following figure (S3=5):

D1

D2

53

Note

1. If the result is not divisible when calculating the
program steps, round off to the nearest whole number.
The instruction will generate a series of continuous
hackle wave data so long as the power flow keep ON.

2. When S1=S82, D1=S2, D2=0ON (no counting pulse).

3. The total number of RAMP, HACKLE and TRIANGLE
instructions in a program should not exceed 100.

Example

/lInitialize registers upon the first scan cycle after
power-on

LD SM1

MOV 0 DO

MOV2000 D1

//Execute HACKLE instruction when X0 is ON
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LD X0

HACKLE DO D1 D10 1000 MO

/MVhen X1 is ON, output the result of ramp function to external
DA module to generate hackle waveform

LD X1

TO 01D101

The LAD for the preceding instruction is shown in the following

figure:
SH1

:

x0
—

Moy

Moy 2000

1534

] OFF
HACELE IO 10 1000 MO

1534

i} ] 1o 1

1. When X0 is ON, D10 (in the first cycle, D10=D0=0) will
increase by 2 (2000/1000) in every scan cycle. When
D10=D1=2000, MO will be ON. In the next scan cycle, if
X0 keeps ON, D10=D0=0, and M0 is OFF, the next hackle
wave will start. If the power flow falls, the output state D2
will be OFF, but the output value D1 will keep its current
value until the next rising edge, when D1 will be initialized
as S1, and a new hackle wave starts.

2. You can use an external special module to convert the
data into analog waveform.

6.11.4 TRIANGLE: Triangle wave signal output instruction

LAD: Applicable to IVC2L IVC1S IVC1L IVC1 IVC2H
|—| —{ TRIANGLE (5} {52} 1220 (53} pz} ] Influenced flag bit
IL: TRIANGLE (S1) (S2) (D1) (S3) (D2 Program steps 12
(0] d| T Applicable el t: Indexed
ran e icable elements
pera » PP addressing
S1 INT |[Constant| KnX [ KnY |KnM | KnS | KnLM | KnSM D SD C T \% VA R N
S2 INT |[Constant| KnX [ KnY |KnM | KnS | KnLM | KnSM D SD C T \% VA R N
D1 INT D Y R N
S3 INT |[Constant| KnX [ KnY |KnM | KnS | KnLM | KnSM D SD C T \% VA R N
D2 BOOL Y M S LM C T
Operand description
pof

S1: starting value

S2: end value

D1: output value

S83: step number (S3>0, or system will report operand error,
and do not execute the calculation)

D2: output state

Function description

In each scan cycle, when the power flow is ON, this
instruction can determine the increment and current output
value D1 according to the triangle wave height and step
number. When the output value reaches S2, the rising half of
the triangle is complete, the increment direction of the output
value will change and generate the falling half of the triangle.
When the output value D1 reaches S1 again, the state
output D2 will be set ON. In the next scan cycle, if the power
flow keeps ON, the state output D2 will be set OFF and the
next triangle will be generated. If the power flow falls, the
output state D2 will be OFF, the output value D1 will keep its
current value until the power flow rises again, when D1 will
be initialized as S1, and a new triangle wave will start. See
the following figure:

D2

pf: state of the power flow

The analysis of the execution of the triangle instruction is

shown in the following figure (S3=>5):
[ 1

JEEEREE.

(S3 -1)%2

D1

D2

SM15

Note
1. If the result is not divisible when calculating the program
steps, round off to the nearest whole number.

2. The instruction will generate a series of continuous
triangle wave data so long as the power flow keep ON
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3. When S1=82, D1 =82, D2=0ON (no Counting pulse). am e ;u :
4. The cycle of the triangle wave is (S3-1)x2. ’—E wor om0 2200 :
5. The total number of RAMP, HACKLE and TRIANGLE X0 Y 200 %0 - ar ]
instructions in a program should not exceed 100. %1 i

— T0 0 1 D10 1 1

Example

/lInitialize registers upon the first scan cycle after power-on
LD SM1

MOV 0 DO

MOV 2000 D1

/IExecute TRIANGLE instruction when X0 is ON

LD X0

TRIANGLE DO D1 D10 1000 MO

/MWhen X1 is ON, output the result of ramp function to
external DA module to generate triangle waveform

LD X1

TO 01D101

The LAD of the preceding instruction is shown in the
following figure:

6.11.5 ABSD: Absolute drum control instruction

1. When X0 is ON, D10 (in the first cycle, D10=D0=0) will
increase by 2 (2000/1000) in every scan cycle. When
D10=D1=2000, the rising half of the triangle is complete, and
D10 will decrease by 2 in every scan cycle that follows.
When D10=D0=0, a complete triangle is complete, and MO
is ON. In the next scan cycle, if X0 keeps ON, and MO is OFF,
the next triangle wave will start. If the power flow falls, the
output state D2 will be OFF, but the output value D1 will keep
its current value until the next rising edge, when D1 will be
initialized as S1, and a new triangle wave starts.

2. You can use an external special module to convert the
data into analog waveform.

LAD: Applicable to IVC2L IVC2H
{ ABSD (S1) (s2) @ (53) ] Influenced flag bit| Zero, carry, borrow
IL: ABSD (S1) (S2) (D) (S3) Program steps 9
Operand| Type Applicable elements Indexed
P yp PP addressing
S1 INT KnX | KnY | KnM | KnS D C T R \
S2 INT N
D BOOL Y M S
S3 WORD |Constant
Operand description S1+4 160 S1+5 60 D+2
. . . S1+6 240 S1+7 280 D+3
S1. starting element SN of table data (rising edge, falling
edge). k=4,
ge) S1+2n ST+2n+1 D+n-1

S2: counter SN for monitoring the current value compared
with table data

D: output starting elements SN
S3: rows of the table and points of output element; 1<S3<64

Function description

1. Compare n rows of table data starting with S1 (occupy n
rowsx2 points) with the current value S2 of the counter for
ON/OFF control on D output of consecutive n points.

2. Change the rising points/falling points by changing the
data of S1~S1+nx2.

3. Fillin the table from S1 to S1+2n+1 as follows:

Risi S | Falli S |

|s.|ng ample al .mg ample Output
point data point data

S1 40 S1+1 140 D

S1+2 100 S1+3 200 D+1

4. When the instruction is ON, n points starting with D will
change as follows:

40 140
D _,
100 140
D+1
60 160
D+2 1]
240 280

D+3

. I I

0 180 36

Example

Rotate at a time (0~360°) to output ON/OFF (rotatry angle
signal of 1 pulse per degree)
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no i i OFF
—{ AESD D100 e 13 & ]
c3 1 OFF
———{ BT 3 1
1l ]
—{ o 3 380 ]

MO is power flow input, X1 is the rotatry angle signal of 1
pulse per degree

Note
1. When designating the element in S1, k=4.

2. When designating the counter SN in S2, the range is

C0~C199.
3. The instruction is affected by scan cycle.

6.11.6 DABSD: Double word absolute drum control instruction

LAD: Applicable to IVC2L IVC2H
|—<HD|—[ DAESD D100 £200 13 5 1 |Influenced flag bit | Zero, carry, borrow
IL: DABSD (S1) (S2) (D) (S3) Program steps 1
] Indexed
Operand| Type Applicable elements addressing
S1 DINT KnX | KnY | KnM | KnS D C T R \
S2 DINT J
D BOOL Y M S
S3 WORD |Constant
Operand description 5 40 140
S1: starting element SN of table data (rising edge, falling 100 0
edge). k=8. D+l I
S2: counter SN for monitoring the current value compared 60 160
with table data. Range: C200~C255. D+2 ]
D: output starting elements SN 240280
S3: rows of the table and points of output element; 1<S3<64 p+3 . | |
Function description 0 180 36
1. Compare n rows of table data starting with S1 (occupy n Example

rowsx4 points) with the current value S2 of the counter for
ON/OFF control on D output of consecutive n points.

2. Change the rising points/falling points by changing the
data of [S1+1, S1]~[S1+(nx2)+3, S1+(nx2)+2].

3. Fill in the table from [S1, S1+1] to [S1, S1+1]+4n+3 as
follows:

Sample Sample

Rising point data Falling point data Qutput
[S1+1,81] |40 [S1+3, S1+2] |140 D
[S1+5, S1+4] {100 [S1+7, S1+6] |200 D+1

[S1+11,

1+ 1+8] [1 D+2
[S1+9, S1+8] {160 $1+10] 60
[S1+13, [S1+15,

24 2 D+

S1+12] 0 S1+14] 80 3
[S1+4n+1, [S1+4n+3, Dn-1
S1+4n] S1+4n+2]

4. When the instruction is ON, n points starting with D will
change as follows:

Rotate at a time (0~360°) to output ON/OFF (rotatry angle
signal of 1 pulse per degree)

M 0OFF

0 0 u]
——{ DAESD D100 CEOn T3 i ]

Cz00 1 OFF
—sa— RT C200 1

X1 0
—— OICHT  Cz00 360 1

MO is instruction input and X1 is the rotatry angle signal of 1
pulse per degree. SM200 is OFF by default, so DCNT
instruction is counting up.

Note

1. When designating the element in S1, k=8.

2. When designating the counter SN in S2, the range is
C200~C255.

3. Theinstruction is affected by scan cycle.
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6.11.7 ALT: Alternate output instruction

LAD: Applicable to IVC2L IVC2H IVC1IL
|—| —— ALT €))) ] Influenced flag bit | Zero, carry, borrow
IL: ALT (D) Program steps 1
(0] nd| T Applicable elements Indexed
pera ype PP addressing
Y M
b feoo] [ [Y[m][s] ]
Operand description Power T—|ON T—|ON T—ON
D: element address of alternate output flow input )
4 ON ON
Function description D T ‘I’
When the power flow is ON, the Example
element will act reversely in each scan m
cycle, as shown below: — ALT T ]
6.12 Communication instruction
6.12.1 Modbus: Master station communication instruction
LAD: Applicable to IVC2L IVC1 IVC2H IVC1L
— +——_ wmobBUS (522 (52 (53) 1 Influenced flag bit
IL: Modbus (S7) (S2) (S3) Program steps | 8
o} d| T Applicable element Indexed
peran ype pplicable elements addressing
S1 INT |Constant
S2 INT D v
S3 INT D N

Operand description

S1: designated communication channel

S2: starting address of the data to be transmitted

S3: starting address of the data to be received

Function description

1. When being a master station and the input conditions are
met, the system will transmit the data stored in the unit
starting with S2, and then receive the data and store it to the
unit starting with S3.

2. When being a slave station, the system needs no
instruction control for transceiving data.

3. This instruction is executed upon the rising edge.

Note

1. Sending data through Modbus, whether the data is in RTU
mode or ASCIlI mode, you only need to store the RTU-mode
data into the unit starting with S2. You do not need to store
the starting character, ending character and checksum,

because they will be added to the data automatically in the
sending process.

2. You do not need to set the length for the data to be sent.
The system will set the length automatically based on the
instruction.

S2 Slave address

S2+1 Function code
S2+2 Data 1
S2+N+1 Data N

3. The data, when received through Modbus, will be stored
in RTU-mode, regardless of whether you set it in RTU mode
or ASCIl mode. That is, when you set the data to ASCII
mode, the system will automatically convert them to
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hexadecimal, remove the starting character and ending
character, and store them to the data area starting with S3.
4. The sent and received data are stored in the low bytes of
the word element. High bytes are not used.

Example
sm1

—— 1 Moy 3 0 1
H omov 1 oL 1
U mov 0 Iz 1
i moy 10 D3 ]
I mov s o4 1
SM124
L — moDEus 1 il D100 ]

LD SMm1

MOV 3 DO

MOV 1 D1

MOV 0 D2

MOV 10 D3

MOV 5 D4

AND SM124

Modbus 1 DO D100

6.12.2 IVFWD: Inverter forward rotation instruction

1. Store the data sent through Modbus into the element
starting with DO.

2. Store the data received in the elements starting with
D100.

3. After receiving data through Modbus, the system will
conduct CRC check, address check and instruction check. If
there is any error, the error flag (SM136) will be set, and the
error details will be recorded in the special register SD139.
4. SM114 and SM124 are the flags of free serial port, and
they can be also flags of MODBUS communication status.
The communication error codes are shown below:

Code Description
0x01 | lllegal instruction

0x02 | lllegal register address

0x03 | Wrong number of data

Communication timeout. The communication

0x10
exceeds the preset communication time limit

0x11 | Error in receiving data frame

Operand error. Operand (mode or

0x12 .
master/slave) setting error

Error occurs because t he local station SN is

0x13
the same as that set by the instruction

For the detailed application methods, see #5iR! F#62)5/H
. #iR! KB FHFH. .

LAD: Applicable to IVC2L IVC1 IVC2H IVC1L
— +—{ EVFWD 51 52,
l (51) (52) ] Influenced flag bit
IL: IVFWD (S7) (S2) Program steps | 6
(0] d T Applicabl | t Indexed
ran icable elements
pera ype PP addressing
S1 INT | Constant
S2 WORD | Constant| D | V R N

Operand description

S1: designated communication channel (IVC1,IVC2L:
channel 1; IVC1L,IVC2H: channen1 and channel 2)

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

Function description

1. Control the inverter forward
communication in the Modbus protocol.

running through

2. This instruction is executed upon the rising edge.
Note

The total number of the instructions for the communication
between Modbus and inverter does not exceed 128.

Example
Mi

1. Set serial port 1, inverter address #1, and control the
inverter forward running through communication in the
Modbus protocol.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check and set the
communication completion flag (SM135) after the
communication. If there is any error, the error flag (SM136)
will be set, and the error details will be recorded in the
special register SD139.

The error codes in inverter instruction communication are
listed below:

Error Description

code

0x1 lllegal instruction

0x2 lllegal register address

0x3 Data error. The data exceed the range

Oxd Slave operation failure, including the error
caused by invalid data within the data range

0%5 Instruction valid, processing. It is used to
store data to EEPROM.

0x6 Slave busy, please try again later. It is used
to store data to EEPROM.
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E Error .
fror Description Description
code code
0x18 Information frame error, including the RUN state (only EV3100 supports this
information length error and check error function)
0x20 The parameter cannot be modified 0x22 The parameter is protected by password
0x21 The parameter cannot be modified in the
6.12.3 IVREV: Inverter reverse rotation instruction
LAD: Applicable to IVC2L IVC1 [IVC2H IVC1IL
I { EVREV  (51) (52) ] Influenced flag bit
IL: IVREV (S1) (S2) Program steps 6
O d T Applicable el t Indexed
ran icable elements
pera ype PP addressing
S1 INT |[Constant
S2 |WORD |Constant| D | V R \
Operand description Example
81: designated communication channel (IVC1,IVC2L: " LD M1
9 ( P EVEEY 1 L I WREV1 1

channel 1; IVC1L,IVC2H: channen1 and channel 2)

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.
Function description

1. Control the inverter reverse
communication in the Modbus protocol.
2. This instruction is executed upon the rising edge.

running through

1. Set the serial port 1, inverter address #1, and control the
inverter reverse running through communication in the
Modbus protocol.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
communication completion flag (SM135) after the
communication. If there is any error, the error flag (SM136)
will be set, and the error details will be recorded in the
special register SD139.

6.12.4 IVDFWD: Inverter jogging forward rotation instruction

LAD: Applicable to IVC1 IVC2L IVC2H IVC1L
l { EVDFWD  (51) (52) ] Influenced flag bit
IL: IVDFWD (S1) (S2) Program steps | 6
(0] d T Applicabl | t Indexed
Icable elements
peran ype PP addressing
S1 INT |Constant
S2 WORD |Constant| D | V R N
Operand description Example
. " ni LD M1
S1:. designated communication channel (IVC1,IVC2L:
9 ( | 1 ERD 1 ! 1 'wpFwp 1 1

channel 1; IVC1L,IVC2H: channen1 and channel 2)

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

Function description

1. Control the inverter jogging forward running through
communication in the Modbus protocol.

2. This instruction is executed upon the rising edge.

1. Set the serial port 1 and inverter address #1, and control
the inverter jogging forward running through communication
in the Modbus protocol.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
communication completion flag (SM135) after the
communication. If there is any error, the error flag (SM136)
will be set, and the error details will be recorded in the
special register SD139.
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6.12.5 IVDREV: Inverter jogging reverse rotation instruction
LAD: Applicable to IVC1 IVC2L IVC2H IvCiL
l { EVOREV  (51) (52 ] Influenced flag bit
IL: IVDREV (S1) (S2) Program steps 6
o) d| T Applicable element: Indexed
peran ype pplicable elements addressing
S1 INT | Constant
S2 |WORD| Constant | D \% R \
Operand description Example
S1: designated communication channel (IVC1,IVC2L: i LD M1
9 ( 1 EVIREV 1 ! IVDREV 11

channel 1; IVC1L,IVC2H: channen1 and channel 2)
S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

Function description

1. Control the inverter jogging reverse running through
communication in the Modbus protocol.

2. This instruction is executed upon the rising edge.

6.12.6 IVSTOP: Inverter stop instruction

1. Set the serial port 1 and inverter address #1, and control
the inverter jogging reverse running through communication
in the Modbus protocol.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
communication completion flag (SM135) after the
communication. If there is any error, the error flag (SM136)
will be set, and the error details will be recorded in the
special register SD139.

LAD: Applicable to IVC1 IVC2L IVC2H IVC1L
[— L EvsTOP (S2) (52) (53} Influenced flag bit
IL: IVSTOP (S1) (S2) (S3) Program steps | 8
(0] dl T Applicable element: Indexed
I
peran ype pplicable elements addressing
S1 INT | Constant
S2 WORD | Constant
S3 WORD | Constant
Operand description Example
S1: designated communication channel (IVC1,IVC2L: M e 1 i 0 ]
channel 1; IVC1L,IVC2H: channen1 and channel 2) LD M1

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

S83: inverter stop mode.

There are three stop modes: stop mode 0 (stop), stop mode
1 (free stop), stop mode 2 (JOG stop).

Function description

1. Control the inverter stop through communication in the
Modbus protocol.

2. This instruction is executed upon the rising edge.

IVSTOP 1 1 0

1. Set the serial port 1, inverter address #1, and the inverter
stop mode 0 (stop according to the set deceleration time),
and control the inverter stop through communication in the
Modbus protocol.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
communication completion flag (SM135) after the
communication. If there is any error, the error flag (SM136)
will be set, and the error details will be recorded in the
special register SD139.
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6.12.7 IVFRQ: Inverter set frequency instruction

LAD: Applicable to IVC1 IVC2L IVC2H IVC1L
|_| - EVFRQ 51 (s2) (s3) ] Influenced flag bit
IL: IVFRQ(S1) (S2) (S3) Program steps 8
Operand| Type Applicable elements a(;r;(:Z:sei:g
S1 INT | Constant
S2 WORD | Constant | D
S3 WORD | Constant
Operand description LD M1
S1: designated communication channel (IVC1,IVC2L: IVFRQ 11 50

channel 1; IVC1L,IVC2H: channen1 and channel 2)

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

S83: frequency of the inverter

Function description

1. Control the running frequency of the inverter through
communication in the Modbus protocol.

2. This instruction is executed upon the rising edge.

Example

| M1
—{ EVFRR 1 1 S0 ]

1. Set the serial port 1, inverter address #1, and the running
frequency of the inverter 50Hz, and control the running
frequency of the inverter through communication in the
Modbus protocol.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
communication completion flag (SM135) after the
communication. If there is any error, the error flag (SM136)
will be set, and the error details will be recorded in the
special register SD139.

6.12.8 IVWRT: Inverter write single register value instruction

LAD: Applicable to IVC1 IVC2L IVC2H IVCI1L
|—| o BWRT S0 52) 53 54 ]Influenced flag bit
IL: IVWRT (S1) (S2) (S3) (S4) Program steps 10
Operand | Type Applicable elements Indexe.d
addressing
S1 INT | Constant
S2 WORD | Constant D
S3 WORD | Constant
S4 WORD | Constant
Operand description Example
S1: designated communication channel  (IVC1,IVC2L: . v 1 10 ]
channel 1; IVC1L,IVC2H: channen1 and channel 2)
. EVHRT 1 1 010 1 1
S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247. LD M1
S3: register address MOV 1 DO
IVWRT 11 D10 1

S4: register value
Function description

1. Write the single register value through communication in
the Modbus protocol.
2. This instruction is executed upon the rising edge.

1. Set the serial port 1 and inverter address #1, input the
register address 1 (digital frequency control) and register
value 1 (disable frequency saving upon power-off), and write
the value into the corresponding register through
communication in the Modbus mode.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
communication completion flag (SM135) after the
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communication. If there is any error, the error flag (SM136)
will be set, and the error details will be recorded in the

6.12.9 IVRDST: Inverter read status instruction

special register SD139.

LAD: Applicable to IVC1 IVC2L IVC2H IVCIL
|— —— EvRDST (520 (s2) (s3) 1) 1 Influenced flag bit
IL: IVRDST (S1) (S2) (S3) (D1) Program steps | 10
Operand| T Applicable element Indexed
I
peran ype pplicable elements addressing
S1 INT |Constant
S2 |[WORD|Constant| D Vv R N
S3  |[WORD|Constant| D Vv R N
D1 |[WORD D N
Operand description Example
S1. designated communication channel (IVC1,IVC2L: "o mmst 1 . . 0 :
channel 1; IVC1L,IVC2H: channen1 and channel 2) LD Mi

S2: inverter address. Broadcast mode. Broadcast address:
00. Slave address range: 1~247.

S83: status information selection

0: Running status word 1: Actual operation value in the
current main setting 2: Inverter model 3: Output current
4: Output voltage 5: Running speed 6: Operation fault
information

D1: storage address of the returned status information

Function description

1. Read the inverter status through communication in the
Modbus protocol.

2. This instruction is executed upon the rising edge.

IVRDST 111 DO

1. Set the serial port 1, inverter address#1, read status
information selection 1 (actual running value in the current
main setting) and set DO as the storage register for the
returned status information. Read the inverter status through
communication in the Modbus protocol.

2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
communication completion flag (SM135) after the
communication. If there is any error, the error flag (SM136)
will be set, and the error details will be recorded in the
special register SD139.

6.12.10 IVRD: Inverter read single register value instruction

LAD: Applicable to IVC1 IVC2L IVC2H IVCIL
| L EVRD 51) 52) (53) i ] Influenced flag bit
IL: IVRD (S17) (S2) (S3) (D1) Program steps | 10
o} d| T Applicable element Indexed
peran ype pplicable elements addressing
S1 INT | Constant
S2 |WORD [Constant| D Vv R N
S3 |WORD [Constant| D Vv R N
D1 |[WORD D N
Operand description Example
S1: designated communication channel (IVC1,IVC2L: '“j vz mo g
channel 1; IVC1L,IVC2H: channen1 and channel 2) EVED 1 1 110 2o ]
S2: inverter address. Broadcast mode. Broadcast address: LD M1
00. Slave address range: 1~247. MOV 2 D10

S3: address of the register to read

D1: storage address of the returned value

Function description

1. Read the single inverter register value through
communication in the Modbus protocol.

2. This instruction is executed upon the rising edge.

IVRD 11 D10 D20
1. Set the serial port 1, inverter address#1, read register

address 2 (initially set frequency of the inverter) and set D20
as the storage register for the returned value. Read a single
inverter register through communication in the Modbus
protocol.
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2. After the inverter receives the data, it will conduct CRC
check, address check and instruction check, and set the
communication completion flag (SM135) after the

6.12.11 XMT: Free port sending instruction

communication. If there is any error, the error flag (SM136)
will be set, and the error details will be recorded in the
special register SD139.

LAD:
— — xr o (52) (53)

Applicable to IVC2LIVC1 IVC1S IVC2H IVC1L

] Influenced flag bit

IL: XMT (1) (S2) (S3)

Program steps 7

] Indexed
Operand| Type Applicable elements addressing
S1 INT | Constant
S2 WORD D \% R
S3 INT Constant | KnX | KnY | KnM | KnS |KnLM D SD C T \% Z | R

Operand description

S1: designated communication channel. IVC1, IVC2L: 0, 1;
IVC1L, IVC2H: 0, 1, 2.

S2: starting address of the data to be sent

S3: number of bytes to be sent

Function description

When the power flow is valid, and the communication
conditions are met, the designated data will be sent through
the designated channel.

Note

1. Size of communication frame: depending on the element
type (D or V) of the communication frame, the ending
character of the frame does not exceed D7999 or V63.

2. In case of shutdown, the sending will stop.

Special register

1. SM110/SM120: Sending enabled flag. It will be set when
the XMT instruction is used and cleared when the sending is
completed. When it is reset, the current sending stops.

2. SM112/SM122: Sending completed flag. When it is judged
that the sending is completed, the sending completed flag
will be set.

3. SM114/SM124: |dle flag. When the serial port has no
communication task, it will be set, and it can be used as the
checking bit for communication.

4. For detailed examples of the application, please refer to

Chapter 10 ##12! F#82/5//HIE. .

Example
SMO
TOH O 100 ]
Ta
— —— ET ™ ]
i omov 161 il 1
i mov 1% m 1
o omov 1e#1 12 1
I mov  16%1 k] 1
I mov  1Gae I4 1
H EST Shizz 1
[ ¥mT 1 it} 5 1
ShMizz
IHC o100 1
LD SMO
TON TO 100
LD TO
RST TO

MOV 16#1 DO
MOV 16#0 D1

MOV 16#1 D2
MOV 16#1 D3

MOV 16#2 D4

RST SM122

XMT 1 DOS
LD SM122
INC D100

In this example, one data frame is sent in every 10s.

The following data will be sent through serial port 1.
[01]00[01]o01]02]

1. Set port 1 in the system block as free port, and then set
the baud rate, parity check, data bit and stop bit.

2. Write the data to be sent into the transmission buffer area.
For IVC2L, only the low bytes of the word element will be
sent.
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3. Reset the sending completed flag (SM122) before
sending the data.

6.12.12 RCV: Free port receiving instruction

4. When the sending is completed, set the sending
completed flag (SM122).

LAD: Applicable to IVC2L IVC1 IVC1SIVC2H IVC1L
| RCY 1) © (52) ] Influenced flag bit
IL: RCV (S1) (D) (S2) Program steps 7
(0] d| T Applicabl | t Indexed
icable elements
peran ype PP addressing
S1 INT |Constant
D WORD D \% R
S2 INT |[Constant| KnX | KnY | KnM | KnS | KnLM D SD C T \% VA R

Operand description

S1: designated communication channel. IVC1, IVC2L: 0, 1;
IVCIL, IVC2H: 0, 1, 2.

D: starting address for storing the received data

S2: maximum number of received bytes

Function description

When the power flow is valid, and the communication
conditions are met, limited amount of data will be received
through the designated channel to the designated registers.

Note

1. Size of communication frame: depending on the element
type (D or V) of the communication frame, the ending
character of the frame does not exceed D7999 or V63.

2. The receiving stops upon shutdown.
3. The value range of S1: 0 and 1

Example

M

1 BV 1 D20 5 1

SMiza

THC  Tio0 1

LD SM1
RCV 1 D20 5
LD SM123
INC D100

1. The instruction will be valid continuously as long as the
power flow is valid. If you want to receive data only once,
you can use a rising edge or special registers that are
effective only once, such as SM1, to trigger the instruction.

2. For detailed application examples, refer to #2432 ! #8375/
FAR. #iR1 K25 HE. .

Special register

SM111 (SM121): Receiving enabled flag. It will be set when
the RCV instruction is used and cleared when the sending is
completed. When it is reset, the current receiving stops.
SM113 (SM123): Receiving completed flag. When the
receiving is completed, the receiving completed flag will be
set.

SM114 (SM124): Idle flag. When the serial port has no
communication task, it will be set, and it can be used as the
checking bit for communication.

SD111 (SD121): Starting character, which can be set in the
system block

SD112 (SD122): Ending character, which can be set in the
system block

SD113 (SD123): Character timeout time, i.e. the maximum
receiving interval between the two characters, which can be
set in the system block

SD114 (SD124): Frame timeout time, the time starting with
the power flow and stops at the end of the receiving, which
can be set in the system block

SD115 (SD125): receiving completion code. The definition of
the data bit is shown as follows:

User DeS|gr.1ated Max. Inter- | (Frame) | Parity
ending |number of .
end character|reception|check
w word  [characters| . Reserved
receiving . . timeout | timeout | error
fia received | received fia fia fia
9 flag flag 9 9 9
Bit0 Bit1 Bit2 Bit3 Bit4 | Bit5 Bits
i i
6~15

SD116 (SD126): The characters currently received
SD117 (SD127): The character received previously
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6.12.13MODRW: MODBUS read/write instruction
LAD: Applicable to IVC2L IVC1  IVC2H IvCiL

— — woorw (s (52 (53 (50 (55 @ (6) 1 |influenced flag bit

IL: MODRW (S1)(S2)(S3)(S4)(S5)(D) Program steps 14
] Indexed

Operand | Type Applicable elements addressing

S1 INT |Constant

S2 |WORD|Constant| D Vv R N

S3 |[WORD|Constant| D Vv R N

S4 |WORD|Constant| D Vv R N

S5 |WORD|Constant| D Vv R N

D [WORD D R N

Operand description

S1: designated communication channel(IVC1,IVC2L:
channel 1; IVC1L,IVC2H: channen1 and channel 2)

S2. address (slave address range: 1~247, broadcast
address is applicable to write elements)

S83: function code. IVC1 supports 01 (read coil), 02 (read
discrete input), 03 (read register), 04 (read input register), 05
(write single coil), 06 (write single register), 15 (write multiple
coils), 16 (write multiple registers)

S4: starting address of read/write elements

S85. number of read/write elements. The number of
read/write elements for IVC1 is limited by Max. RTU frame
length (256), as shown below:

Number of Number of D
Code Name
elements elements
01 Read coil 1~2000 (S5+15)/16
02 Read discrete input | 1~2000 (S5+15)/16
03 Read register 1~125 S5
04 Read input register | 1~125 S5
05 Write single coil 0 (fixed) 1
Write single
06 e sing 0 (fixed) 1
register
15 Write multiple coils | 1~1968 (S5+15)/16
Wri Itipl
16 rite multiple 1~123 S5
registers

*The number of 05 and 06 must be 0 in S5.

The number of read/write elements for IVC2L and IVC2H
(85<16), the maximum number of word elements and bit
elements is 16 and all bit elements are stored into a word.

D1: storage address of read/write elements. For the number
of elements needed by IVCA1, refer to above table.

Function description

When the power flow is valid, send messages and receive
the returned data.

Note

For IVC2L and IVC2H

1. The number of elements is 16 at most.

2. The bit elements read 16 at most, the small address is
stored at low bit, and one byte stores 16 bits.
3. The returned abnormal code is Modbus instruction.

For IVC1, V1.23 or higher version supports the instruction
and needs to match with Auto Station of V2.39 or higher
version.

Example

*The following example is only valid for IVC1 series PLC.

1. Standard polling

The example is the simple polling, M1, M2 and M3 are set,
and three MODRW instructions access the device in turn.

In operation, reset any M element, the corresponding
MODRW instruction will exit polling but other MODRW
instructions will still execute by polling. For example, reset
M2, MODRW instructions of M1 and M3 access the device.
Similarly, one MODRW instruction can be inserted in
operation. For example, set M2 and three MODRW
instructions access the device in turn.

HIERENL, M2, WISEEINODBUSEALE Tl 5 +/
#01 Kead Coil Status#/

HI1ODEE AR DIDERIFERE IR DLO0I R IR R ke
"

oE— moy 16411 oo 1
moy 16341 il 1
moy 16413 [z ]
moy 16425 03 ]

Wi
nE— MODEY 1 oo b} [z 13 T4
SN30 SM13E
D—E oy 50139 oioo 1

MoV SO194 D110 ]
+—{ IW  D100L ]
%02 Read Input Status#/

AIOLEEFAEIR DIV RIFEREIR D100 R RARThEEE
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mz
w— Moy 16#11 110 1

MY 1B#C4 D1z 1

MY 1B#B D13 1

mz
Wi — MODRY 1 o o1 mz ms3 D14 1
SM30 SHL36
nov 50139 101 1
wov D14 i ]
4+ I Dol ]
#03 Read Holding Regizterskf
*ILOZEER IR DIZTRIFHREIR D002 RERThIB(S (8
M3
W — Moy 16#11 120 1
Moy 16#3 121 1

MOY  1B#8E D22 1

MY 1643 023 1

"3
B MODRY 1 120 121 D22 123 D24 1
Sh30 SM138
MI¥ 50139 o102 1
MOV 50194 Dz 1

t—{ IN Doz ]

In above program, SM30 shows whether the MODRW
instruction is executed. After the MODRW instruction is
executed, SM30 will be set. When the MODRW instruction
enters the next execution, SM30 will be reset. The sequence
charts in Example 2 illustrate the differences between SM30
and SM135.

When multiple MODRW instructions appear in the program,
SM30 can be used to show the executive conditions of the
instructions. The usage of multiple SM30 elements will not
affect each other.

When the MODRW instruction has an error, SM136 will be
set, SD139 and SD194 will indicate the error code. The
values of SM136, SD139 and SD194 can be changed by
other MODRW instructions, so record the conditions before
executing the next MODRW instruction.

The error codes of MODRW instructions are shown below:

Code Error name Description
1 lllegal instruction
2 lllegal address
3 lllegal data
4~15 | Reserved
16 Communication The communication exceeds the

timeout preset communication time limit

17 Reserved

Set parameters Set parameters (mode or

18
error master/slave) error
The station number itself is the
19 S2 error, namely, same with the set station

slave address error number, or the address is out of

the range

The element address overflows
(the received or sent data

D error, namely,
20 element address
overflow

amount exceeds the memory

space of the element)
Instruction
21 . .
execution failure
The received slave address does
Address does not .
22 not match with the requested
match
slave address
. The received instruction does
Instruction does not .
23 not match with the requested
match . .
instruction
on Information frame The starting element address
error does not match
The received data length does
25 Data length does not comply with the protocol or
not match the number of elements exceeds
the maximum limit
CRC/LRC check
26
error
27 Reserved
S3 error, namely, .
y Error of starting element address
28 element address .
setting
error
29 S4 error, namely, Unavailable or illegal instruction
instruction error setting
S5 error, namely,
30 element number Error of element number setting
error
31 Reserved
Parameters cannot
32 Parameters cannot be changed
be changed
Parameters cannot Parameters cannot be changed
33 be changed in in running (only available for
running EV3000)
34 Parameters under Parameters under password
password protection | protection
2. Link time

The following LAD propram can realize communication
between MODBUS master station and slave station. The
time at each stage for a complete communication is shown

below:

’ji%

5]

MODEY

Ho ]
1 10
]

ET
EST M

nz 3 4 ]




Programming manual of IVC series small PLC

Chapter 6 Application instructions 179

i

T

T10

A complete MODBUS communication time (7, ) consists of
T, and T, that is:

T,=T,+T,

According to MODBUS communitiaon protocol, the interval
time among frames should be the time of 3.5 bytes at least.
Length of a character: starting bit (1 bit)+data length (7
bits)+check bit (0 bit or 1 bit)+stop bit (1 bit or 2 bits)

n=uwn%+n»n

s

T is the maximum scan cycle for PLC
L=T,+T,+T +T, +T, +T,
Thetimefor 7,, T, and I isless than 1ms

_ Bytesto be sentxcharacterlength
Baud rate (bps)

T,

5

x 1000(ms)+ Ims

T, : the waiting time of master station is determined by salve

station and the maximum value cannot exceed timeout time
of the set main mode

_ Bytes to be received x characterlength
Baud rate (bps)

The processing time of slave station can be calculated
according to the following formula:

T10=T5+TII+TIZ+T7

T,

7

x 1000 (ms)+ Ims

T,, is the maximum scan cycle

The time for 7}, is less than 1ms

For example: The set communication specification is 19200,
even check, 8 data bits, 1 stop bit, RTU transmission mode,
send 10 characters and receive 20 characters. The
processing time of master station is calculated as follows:

7, =019 1 000+1 = 6.2ms
19200

T, = 20x10
19200

T, =T, =T, ~1ms

x1000+1=11.4ms

Suppose T =35ms , thus
T, =1+62+35+11.4+1+1=556ms

Suppose the maximum scan cycle is 10ms, thus

T, = ([NT(%) +1)15 = 60ms

The processing time of slave station is:
T,=62+15+1+11.4=33.6ms
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6.13 Data check instruction

6.13.1 CCITT: Check instruction

LAD: Applicable to IVC2L IVC1 IVC1S IVC2H IVC1L
| I { CCITT (51 (52) @) ] Influenced flag bit
IL: CCITT (S1) (S2) (D) Program steps 7
] Indexed
Operand | Type Applicable elements )
addressing
S1 WORD D \Y, R
S2 INT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
D WORD D Y R N

Operand description default. That is, the high bytes are taken as 0, and the check result has

. 16 bits.
S1: the starting element of the data to be
checked Example
. M1 1]

S2: the number of the data to be checked. $2=0, L ww gesm - ]

or the system will report operand error. i

D: check result LA Lt Dt ] LD  SM1
34 MOV 16#00 DO

Function description o mov 1GeeR Iz ] MOV  16#11 D1
51

1. Conduct CCITT check on the S2 data starting romov 1e#as I3 ] MOV 16#22 D2

with S1, and assign the result to D. B8 MOV 16#33 D3

2. Th ion for CCITT check algorithm is: e e : MOV 16#44 D4

. The expression for CCITT check algorithm is: s MOV 16455 D5

XMB+XM2+XA5+1 Eow aees ] MOV 16#66 D6
102

Note T omov 1ess i ] MOV 16#77 D7

o ) i LD X0

1. For the system will bring value of D into the [ omav teerr o7 ] MOV 0 D100

operation each time the instruction is executed, 0 a0 CCITT DO 8 D100

make sure to clear D before executing the _— v 0 el ]

CCITT instruction. TR " s

2. The data within the checking data zone  \yhen X0 is ON, conduct CCITT check on the 8 data starting with DO, and
starting with S2 are stored in byte mode by the result is assigned to D100.

6.13.2 CRC16: Check instruction

LAD: Applicable to IVC2LIVC1 IVC1S IVC2H IVCiL
|_| 1 ORO16 (1) (52) w ] Influenced flag bit
IL: CRC16 (S1) (S2) (D) Program steps | 7
] Indexed
Operand| Type Applicable elements .
addressing
S1 |WORD D Vv R
S2 INT |[Constant| KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% VA R N
D [WORD D Y R N
Operand description Function description
S1: the starting element of the data to be checked 1. Conduct CRC16 check on the S2 data starting with S1, and
S2: the number of the data to be checked; $2=0, or assign the result to D unit.
the system will report operand error 2. The expression for CRC16 check algorithm is: XA 6+X*5+XA2+1

D: check result
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Note Example
1. For the system will bring value of D into the I S I ]
operation each time the instruction is executed, 17
make sure to clear D before executing the CRC16 f o et o ! LD S
. . 3 MOV  16#00 DO
nstruction.
instruct " RC chock reauies th E M ET } MOV  16#11 D1
2. The standard Modbus C Cc fac requires that i s - ! MOV  16#22 D2
the D element (checksum) be initialized as 16#FFFF, - MOV  16#33 D3
and the high/low byes (8 high, 8 low) shall be T Mov o 184 il ] MOV  16#44 D4
swapped. [ mov  1g#ss gg 1 MOV 16#55 DS
3. The data within the checking data zone starting 102 MOV 16#66 D6
with S2 are stored in byte mode by default. That is, e S ?Tg ! EAE?V :(?)#77 b7
the high .bItS will be taken as 0, and the check result . [ moy  16#7T 2:703 1 MOV 0 D100
has 16 bits. | 0 owv o oo ] CRC16 DO 8 D100
a STT08
U CRC1e 10 8 D100 ]

When X0 is ON, conduct CRC16 check on the 8 data starting with
DO, and the result is assigned to D100.

6.13.3 LRC: Check instruction

LAD: Applicable to IVC2LIVC1 IVC1S IVC2HIVC1L
| { LRC sV (52) © ] Influenced flag bit
IL: LRC (S1) (S2 (D) Program steps | 7
Operand| Type Applicable elements Indexed
P yp PP addressing
S1  |WORD D v R \
S2 INT |Constant| KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% VA R N
D |WORD D v R \
Operand description Example
S1: the starting element of the data to be checked _?"”,_{ MV 1640 % 1
S2: the number of the data to be checked. $2=0, 17
or the system will report operand error B W ST n ] LD SM1
34
D: check result omov o 1Ewes 2 ] MOV 16#00 DO
MOV  16#11 D1
Function description i owov  ewea 2 . MOV  16#22 D2
Conduct LRC check on the S2 data starting with g8 MOV 16#33 D3
the S1, and assign the result to D. e M SieR B 1 MOV 16#44 D4
45 MOV  16#55 D5
Note L MOV 18455 b5 1 MOV  16#66 D6
1. For the system will bring value of D into the omov 1eee }ng 1 EAE?V &60#77 D7
operation each time the instruction is executed, il
make sure to clear D before executing the LRC L bt ] Mov: o D100
9 LRC DO 8D100
i i 0] 36
instruction. Comv o Eorie ]
2. The data within the checking data zone starting . -
with S2 are stored in byte mode by default. That is, SHT g e ]

the high bytes are taken as 0, and the check result

. . . . When X0 is ON, conduct LRC check on the 8 data starting with DO, and
has 8 bits and is stored in the low bits of D.

the result is assigned to D100.
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6.14 Enhanced bit processing instruction

6.14.1 ZRST: Batch bit reset instruction

LAD: Applicable to IVC2L IVC1 IVC1S IVC2H IVC1L

—— F— ZRST i) S,

| v ) ] Influenced flag bit

IL: ZRST (D) (S) Program steps 5

(0] d| T Applicable elements Indexed
ran Icable e

pera ype PP addressing
D |BOOL Y M S LM c T \
S INT |Constant| KnX | KnY | KnM KnS | KnLM | KnSM D SD C T \% VA R N
Operand description Note
1. When a C element is reset, the counting value in it will also be

D: destination operand
cleared.

2. When a T element is reset, the timing value in it will also be cleared.

S: source operand

Function description

When the power flow is valid, reset S bit-elements Example

starting with D. Mo e o o ] EEST S,\'/\I/:% "
When SMO is ON, the 10 units M10, M11, M12 ... M19 will be
completely cleared.

6.14.2 ZSET: Set batch bit instruction

LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1L
| { 25T ) 5 ] Influenced flag bit
IL: ZSET (D) (S) Program steps 5
(0] d| T Applicable elements Indexed
ran icable e
pera ype PP addressing
D |BOOL Y M S LM c T \
S INT |Constant | KnX | KnY | KnM KnS | KnLM | KnSM D SD C T \% VA R N
Operand description Example
D: ination ran SMO 0N LD SMO
destination operand ZSET MO 0 ] ZSET M0 10

S: operand
souree op When SMO is ON, the 10 units M10, M11, M12 ... M19 will all be set to 1.

Function description

When the power flow is valid, set S bit
elements starting with D.

6.14.3 DECO: Decode instruction

LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1IL

| { DECO ) ® ] Influenced flag bit

IL: DECO (S) (D) Program steps 5

(0] d| T Applicable elements Indexed
ran icable elem

pera ype PP addressing

S WORD [Constant | KnX [ KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
D INT KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
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Operand description

S: source operand
D: destination operand

Function description

When the power flow is valid, set bit S
in word element D to 1, and clear other
bits.

6.14.4 ENCO: Encode instruction

Note

1. Range of S: 0 to 15.

2. If S is outside the range of 0~15, D will not be changed when the power flow is
valid. Instead, the system will report operand error.

Example

LD SMO
DECO 2 D9

When the power flow is valid, bit 2 in D9 will be set as 1, other bits will be cleared.

SMO 4
DECO z2 g I

LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1IL

—— +——{ ENCO 5, /)

| (s) v ] Influenced flag bit

IL: ENCO (S) (D) Program steps 5

(0] d|m Applicable elements Indexed
ran ica

pera ype PP addressing
S INT | Constant| KnX | KnY | KnM | KnS | KnLM | KnSM | D SD C T \% VA R
D INT KnY | KnM | KnS | KnLM D SD C T \% VA R N
Operand description Note

S: source operand;
D: destination operand
Function description

When the power flow is valid, assign
the number of the bit whose value is 1
in word element S to D.

When the value of multiple bits in S is 1, the smallest bit number will be written into
D, as shown in the following figure:

Mo 2
EHCO #1100 no 1

Example
LD MO

Mo 1
I—-—[ ENCO #0010 10 ] ENCO 2#0010 DO

When the power flow is valid, operand 1 is 2#0010, bit 1 is 1, hence 1 is written into
Do.

6.14.5 BITS: Counting ON bit in word instruction

LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1IL
| I { BITS ) @ ] Influenced flag bit
IL: BITS (S) (D) Program steps 5
(0] d| T Applicable elements Indexed
ran e icable e
pera w PP addressing
S INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
D INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
Operand description Example
: SMO 5 LD SMO
S: source operand BITS  1gaFOFD i ] BITS  164FOF0 D1

D: destination operand

Function description

When the power flow is valid, it is counted that there are 8 bits whose value
is 1 (ON status) in constant 16#FO0FO0, so 8 is stored into D1.

When the power flow is valid, count how
many bits in operand S is 1, and store the

result into D.
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6.14.6 DBITS: Counting ON bit in double word instruction
LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1IL
|— — DBITS (&) o ] .
Influenced flag bit
IL: DBITS (S) (D) Program steps 6
(0] dl T Applicable elements Indexed
ran
pera ype PP addressing
S DWORD |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R
D INT KnY | KnM | KnS [ KnLM [KnSM| D | SD | C T|V|zZ]|R N
Operand description into D.
S: source operand Example
] 18 LD SMO

D: destination operand
Function description

When the power flow is valid, count how many
bits in double word S is 1, and store the result

DEITS  16#FFOFF D10 1

DBITS 16#FFOFF D10

When the power flow is valid, it is counted that there are 16 bits whose
value is 1 (ON status) in constant 16#FFOFF, so 16 is stored into D10.

6.14.7 BON: Judging ON bit in word instruction

LAD: Applicable to IVC2H
] L I
| | { BON ¢S50 (b (822 1 || aienced flag bit
IL: BON(S1) (D) (S2) Program steps 7
(0] d| T Applicable elements Indexed
ran
pera ype PP addressing
S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% N
D BOOL Y M S
S2 INT D \% R
Operand description Example
. | n1 32 ox
S: source operand roN 10 Y0 < 1 II;E(;N 5 I\¢1
D: destination operand 0Y05

Function description

When the power flow is valid, count the status
of bit S2 in element S1, and store the result
into D.

When the power flow is valid, S1 in BON instruction is ConstantDO, the
state of bit 5is ON, and the result is stored into YO.
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6.15 Word contact instruction
6.15.1 BLD: Word bit contact LD instruction
LAD: Applicable to IVC2L IVC1 IVC1S IVC2H IVC1iL
— 1 BLD (s1) (52} < J |Influenced flag bit
IL: BLD (S1) (S2) Program steps 5
] Indexed
Operand| Type Applicable elements )
addressing
S1 |WORD KnX | KnY | KnM | KnS | KnLM [KnSM| D SD z \
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM| D SD T VA N
Operand description Example
_ BLD D05
S1: source operand T 2 i 2 y OUT Yo
S2: designated bit, 0=82<15, or system will report operand .
Use the status of BITS (ON) in DO (1000:

error
Function description

Use the status of bit S2 in element S1 to drive the following
operation.

6.15.2 BLDI: Word bit contact LDI instruction

2#0000001111101000) to determine the status of YO in the

following operation.

LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1L
|—| BLDI (51) (52) < 2 |influenced flag bit
IL: BLDI (S1) (S2) Program steps 5
] Indexed
Operand| Type Applicable elements )
addressing
S1 WORD KnX | KnY | KnM | KnS | KnLM | KnSM D SD z \
S2 INT |Constant| KnX |KnY | KnM | KnS | KnLM | KnSM| D SD T z \
Operand description Example
S1: source operand il e o BLDI D05
|-< BLDI D0 5 b 2 OuUT YO

S2: designated bit. 0=82<15, or system will report operand
error

Function description

Use the logic NOT of the status of bit S2 in element S1 to
drive the following operation.

6.15.3 BAND: Word bit contact AND instruction

Use the logic NOT of the status of BIT5 (ON) in DO (1000:
2#0000001111101000), which is OFF, to determine the
status of YO in the following operation.

LAD: Applicableto  |[IVC2L IVC1 IVC1S IVC2H IVCIL
————————1 BLD (51} (52) < D]
Note: because the logic relationship is visualized in the diagram, the Influenced flag bit
BAND instruction is displayed in LAD as BLD
IL:. BAND (S1) (S2) Program steps 5
] Indexed
Operand | Type Applicable elements .
addressing
S1 WORD KnX | KnY | KnM | KnS | KnLM |KnSM| D SD V4 \
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM| D SD z \
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Operand description

S1: source operand
S2. designated bit. 0<S2<15,
system will report operand error

or

Function description

Take the status of bit S2 in element S1
and use it in serial connection with

other nodes to drive the operation of the following operation.

Example
LD X0
] 1000 10
I—-—< BD 0 5 — > BAND D05
ouT YO

Take the status of BIT5 (ON) in element DO (1000: 2#0000001111101000) and use
it in serial connection with other nodes (X0: ON) to determine the status of YO in
the following operation.

6.15.4 BANI: Word bit contact ANI instruction
LAD: .
Applicable to IVC2L IVC1 IVC1S IVC2HIVC1L
—— — BLDI (51} (52} < D
Note: because the logic relationship is visualized in the diagram, the Influenced flag bit
BANI instruction is displayed in LAD as BLDI
IL: BANI (S1) (S2) Program steps 5
Indexed
Operand| Type Applicable elements " exe.
addressing
S1 WORD KnX |KnY | KnM | KnS | KnLM | KnSM D SD \% \
S2 INT |Constant| KnX |KnY [ KnM | KnS | KnLM |KnSM| D SD \% \
Operand description the operation of the following instruction.
S1: source operand Example
S2. designated bit. 0<S82<15, or - o 10 LD X0
i BANI DO 5
system will report operand error ELII IO ] =2
OuT YO

Function description

Take the logic NOT of the status of bit
S2 in element S1 and use it in serial
connection with other nodes to drive

Take the logic NOT of the status of BIT5 (ON) in element DO (1000:
2#0000001111101000), which is OFF, and use it in serial connection with other
nodes (X0: ON) to determine the status of YO in the following operation.

6.15.5 BOR: Word bit contact OR instruction

LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1L
{ | ¢ ]
BLD s (52) Influenced flag bit
Note: because the logic relationship is visualized in the diagram, the
BOR instruction is displayed in LAD as BLD
IL: BOR (S1) (S2) Program steps 5
Indexed
Operand| Type Applicable elements " exe.
addressing
S1 WORD KnX | KnY | KnM | KnS | KnLM [ KnSM D SD z \
S2 INT |[Constant| KnX | KnY | KnM | KnS | KnLM [ KnSM | D SD z \
Operand description Example
S1: source operand | = HU LD X0
S2. designated bit. 0sS2<15, or system will 1000 BOR DO 5
EL DO 5 OuUT YO
report operand error
Take the status of BIT5 (ON) in element DO (1000:

Function description

Take the status of bit S2 in element S1 and

2#0000001111101000) and use it in parallel connection with other

use it nodes (X0: ON) to determine the status of YO in the following operation.

in parallel connection with other nodes to drive

the operation of the following instruction.



Programming manual of IVC series small PLC

Chapter 6 Application instructions 187

6.15.6 BORI: Word bit contact ORI instruction

LAD:
— ! <

———————— BLDI  (51) (52}

BORI instruction is displayed in LAD as BLDI

Note: because the logic relationship is visualized in the diagram, the

Applicable to IVC2L IVC1 IVC1S [IVC2H IVC1L

Influenced flag bit

IL: BORI (S7) (S2) Program steps 5
Indexed
Operand| Type Applicable elements " exe.
addressing
S1 |WORD KnX | KnY | KnM | KnS | KnLM [KnSM| D SD C T \% z R \
S2 INT |[Constant| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C T \% VA R N
Operand description other nodes to drive the operation of the following stage.
S1: source operand Example
82: designated bit. 0<S2<15, or system will it H LD X0
report operand error 0t BORI DO 5
ELII IO 5 OuUT YO

Function description

Take the logic NOT of the status of bit S2 in
element S1 and use it in parallel connection with

6.15.7 BOUT: Word bit coil output instruction

Take the logic NOT of the status of BIT5 (ON) in element DO (1000:
2#0000001111101000), which is OFF, and use it in parallel connection
with other nodes (X0: ON) to determine the status of YO in the following
operation.

LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1L
— +—— BOUT i) S,
| » ) ] Influenced flag bit
IL: BOUT (D) (S) Program steps 5
Indexed
Operan . :
d Type Applicable elements addressi
ng
D WORD KnY | KnM KnS | KnLM D C T \% VA R N
Con
S INT stan| KnX KnY | KnM | KnS | KnLM | KnSM| D SD C T \% z R \
t
Operand description Example
: 0 1016 LD X0
S1: source operand T G 4 ] BOUT DO 4

S2: designated bit. 0<S2<15, or system will
report operand error

Function description

Assign the current power flow status to bit S of
element D.

Assign the current power flow status (X0: ON) to BIT4 ofelement DO
(1000:  2#0000001111101000). After the execution, D0=1016
(2#0000001111111000).
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6.15.8 BSET: Word bit coil set instruction

LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1IL
| { BSET ©) 5 ] Influenced flag bit
IL: BSET (D) (9) Program steps 5
Operand| T Applicable elements Indexed
pera ype ppica addressing
D |WORD KnY | KnM | KnS | KnLM D C T |V]|Z]|R \
S INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
Operand description Example
D: destination operand X0 I3RS LD X0
—B——{ ESET IO 15
S2: designated bit. 0<S2<15, or system ] BSET DO 15
will report operand error When the power flow is valid, set BIT15 of element DO (1000:
Function d iofi 2#0000001111101000). After the execution, D0=33768
nction r n
unction descriptio (2#1000001111101000).
Set bit S of element D.
6.15.9 BRST: Word bit coil reset instruction
LAD: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1IL
—— F—{ BRST i) S,
| @) ) ] Influenced flag bit
IL: BRST (D) (S) Program steps 5
Operand| T Applicable elements Indexed
pera ype ppica addressing
D |WORD KnY | KnM | KnS | KnLM D C T vV | z R \
S INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
Operand description Example
D: destination operand %0 T44 LD X0
. . , ERST IO & ] BRST DO 8
S2: designated bit. 0=S2<15, or system will
report Operand error When the power flow is Valid, reset BIT8 of element DO (1000
2#0000001111101000). After the execution, D0=744

Function description
tnett 'PH (2#0000001011101000).

Reset bit S of element D.
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6.16 Compare contact instruction

6.16.1 LD (=, <, >, <>, >=, <=): Compare integer LD>< instruction

LAD: .
: Applicable to IVC2L IVC1 IVC1S IVC2HIVC1IL
— - s (52) o o
— < v (s2) = D
|—| > 5D (52) D
| & (s1) (52) - 3 Influenced flag bit
— = 6w (s2) [ S
|—| (= (51 (52} —C D
IL: LD= (1) (S2)
LD< (s1) (s2)
LD> (s1) (S2)
Program steps 5
LD<> (s1) (S2)
LD>= (s1) (s2)
LD<= (s1) (S2)
] Indexed
Operand | Type Applicable elements )
addressing
S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM [ KnSM | D SD C T \% VA R N
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM [ KnSM | D SD C T \% VA R N
Operand description Example
S1: comparison parameter 1 LD=  DOD1
S2: comparison parameter 2 il %y = ouT Y0
. p p H = i) o1 et 2 LD< DO D1
Function description e s e T g e B OUT Y1
LD> DOD1
i 1000 2000 Tz
Conduct BIN comparison on elements T el ¢ S OUT 2
S1 and S2, and use the comparison iooa —stan 3 LD<> DO D1
result to drive the following operation. = W . ol OUT Y3
1oog =2000 T4
H = it} It > LD>= DO D1
. 1000 -2000 5 OUT VY4
H <« hili} o1 < 3 LD<= DO D1
OUT Y5

Conduct BIN comparison on the data of DO and D1, and the comparison result is
used to determine the output status of the following element.
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6.16.2 AND(=, <, >, <>, >=, <=): Compare integer AND>< instruction

LAD: Applicableto  |[IVC2L IVC1 IVC1S IVC2H IVCIL
— = (51) (52) —C D
— £51) £52) < D]
— (51} (sz) —C D
—— — <> (51) (52) —C 3 |Influenced flag bit
— - = €51} (52) < )
— - < (51) (s2) —C D
IL: AND= (1) (S2)
AND< (s1) (s2)
AND> (s1) (s2)
Program steps 5
AND< > (s1) (s2)
AND>= (s1) (s2)
AND< = (s1) (S2)
] Indexed
Operand| Type Applicable elements )
addressing
S1 INT [Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% z R \
S1 INT [Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% z R \
Operand description Example
S1: comparison parameter 1 LD X0
s2 , tor 2 AND= DO D1
: comparison parameter ouT Yo
Function description LD X1
X0 10000 2000 10
. & AND< DO D1
Conduct BIN comparison on elements — ;| = m o = ouT vy
; 1 10000 2000 1
S1 and S2, and use the comparison y i = A LD X2
result to drive the following operation. 1o 10000 i Y5 AND> DO D1
—— > it} o1 M ouT Y2
X3 10000 2000 13
L — o m D1 e Ty LD X3
4 10000 2000 14 AND<> DO D1
—— = i} o1 M ouT Y3
i 10000 2000 15 LD X4
—— — &= I il ¥  AND>=  DOD1
ouT Y4
LD X5
AND<= DO D1
ouT Y5

Conduct BIN comparison on the data of DO and D1, and the comparison result is
used to determine the output status of the following element.
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6.16.3 OR(=, <, >, <>, >=, <=): Compare integer OR>%< instruction

LAD: N Applicableto |IVC2L IVC1_IVC1S _IVC2H IVCIL
1 I ~
— = s (52} F
{ | C ]
— < (51} (s2) H
{ | ¢ b)
— > s 52) J
{1 C p] Influenced flag bit
— < (51} (52) J
{1 ¢ ]
—1 = (51) (52} J
[} { )
—1 = (51} (52) J
IL: OR= (s1) (S2)
OR< (s1) (s2)
OR> (s1) (s2)
Program steps 5
OR< > (s1) (s2)
OR>= (s1) (s2)
OR<= (s1) (S2)
] Indexed
Operand| Type Applicable elements )
addressing
S1 INT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
S1 INT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% VA R N
Operand description Example
S1: comparison parameter 1 70 218 LD X0
s2 . tor 2 - J OR= DO D1
. comparison parameter - ]1]300 ]13?00 ouT Yo
Function description il 11 LD X1
—— | 3
Compare elements S1 and S2, and 1000 1000 J OR< DO D1
§ i o . . & ouT Y1
use the comparison result in parallel 1 12 LD X2
. . . — - >
connection with other nodes to drive - jas J OR<> DO D1
the following operation. i > I n ouT Y2
3 T3
L 3 LD X3
1000 1000 J OR>= D0 D2
] < o o1 ouT Y3
X4 T4
1} B LD X4
1000 1000 J OR>= DO D1
1 = o o1
4 e ouT Y4
— | [ LD X5
T OR<=  DODI
ouT Y5

Compare elements DO and D1, and use the comparison result in parallel
connection with other nodes to determine the output status of the following
element.
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6.16.4 LDD(=, <, >, <>, >=, <=): Compare double integer LDD % instruction

LAD: Applicable to IVC2L IVC1 IVC1S IVC2H IVCIL
——1 D= (s1) (s2) —C D)

6w 52— O

—{ D> (51) (52) < D)

|—| D (51} (52) —C ) |Influenced flag bit

1 o Gw (52) —C D

|— b= o (52) —C !

IL:LDD=  (S1) (S2)

LDD< (S1) (S2)
LDD> (S1) (S2)
Program steps 7
LDD<> (S1) (S2)

LDD>= (S1) (S2)

LDD<= (S1) (S2)

] Indexed
Operand | Type Applicable elements .
addressing
S1 DINT|Constant | KnX | KnY | KnM | KnS | KnLM [KnSM | D SD C \% R \
S2 DINT|Constant | KnX | KnY | KnM | KnS | KnLM [ KnSM | D SD C \% R \
Operand description Example
. ; LD=DO0 D2
S1: comparison parameter 1 100000 — - OUT YO
S2: comparison parameter 2 i = 10 bz L LD< DOD2
. L 100000 200000 11
Function description H  D< 1o i — . > OuT Y1
100000 200000 12 LD<>D0 D2
Compare elements S1 and S2, and L > m Iz 3 OUT Y2
use the comparison result to drive the {0ooo0’  20oono 3 LD>= DO D2
following operation. k 2e W = — > oUT Y3
100000 200000 14
| D= D0 Iz < 3 LD>=D0 D2
100000 200000 15 ouT 4
d D<= Jila] oz > LD<=D0 D2
OUT Y5

Compare (DO, D1) and (D2,D3), and use the comparison result to determine the
output status of the following element.
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6.16.5 ANDD(=, <, >, <>, >=, <=): Compare double integer ANDD % instruction

LAD: .
: Applicable to IVC2L IVC1 IVC1S IVC2H IVC1iL
— —— b= sw) (s2) D
— —— Dp< 50 (s2) =D
— — (s1) (52} < D
— —d Do (s1) (527 —C Y |Influenced flag bit
— +— = o (52} —C b)
— —— D¢ (51} (s2) < D
IL: ANDD= (S1) (S2)
ANDD< (S1) (S2)
ANDD> (S1) (S2)
Program steps 7
ANDD<> (S1) (S2)
ANDD>= (S1) (S2)
ANDD<= (S1) (S2)
] Indexed
Operand| Type Applicable elements )
addressing
S1 DINT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM | D SD N
S2 DINT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM | D SD N
Operand description Example
S1: comparison parameter 1 LD X0
s2 ) tor 2 LDD= DO D2
: comparison parameter ouT YO
Function description LD X1
x0 S0000 S0000 10 LDD< DO D2
Compare elements S1 and S2, and —— = W Iz > oUT V1
i i i X1 50000 50000 11
use the. comlpanson result in ser|al | - 2 ety LD X2
connectlo.n with other nodes to drive o i i W LDD<> DOD2
the following operation. —— I Iz =3 ouTt Y2
X3 S0000 SO0oo 3 LD X3
—
— IECTI i 2 — 2 LDD<> DO D2
¥4 50000 0000 4
W | 1= W Iz > out Y3
15 50000 50000 15 LD X4
—— ——{ &= m 2 o a LDD>=  DOD2
ouT Y4
LD X5
LDD<= DOD2
ouT Y5

Compare (DO, D1) and (D2,D3), and use the comparison result in serial connection
with other nodes to determine the output status of the following element.
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6.16.6 ORD(=, <, >, <>, >=, <=): Compare double integer ORD instruction

LAD: | - Applicable to IVC2L IVC1 IVC1S IVC2HIVC1IL
— | C b)
—— D= (s1) (52} H
— | C D)
— D sw &2 f
— | C bl
— 1 D> (s1) (s2) F
— | C d Influenced flag bit
—— DO (s1) (s2) J
— | C )
—— D= (51) (s2) J
— C )
— D<= (51} (52} J
IL: ORD= (s1) (s2)
ORD< (s1) (S2)
ORD> (s1) (s2)
Program steps 7
ORD< > (s1) (s2)
ORD>= (s1) (s2)
ORD< = (S1) (S2)
] Indexed
Operand| Type Applicable elements )
addressing
S1 DINT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM SD N
S2 DINT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM SD N
Operand description Example
S1: comparison parameter 1 _ﬁ 2 5 LD X0
S$2: comparison parameter 2 loooog 20000 J ORD= DO D2
H = bl Dz ouT Y0
Function description —|X1: i) ) LD X1
Compare elements S1 and S2, and ¢ lowon 20000 J ORD< DO D2
. . ] il biles
use the comparison result in parallel ! o v out Y1
connection with other nodes to drive - C '(-)EF’{D ;20 o
<>
i i 100000 20000
the following operation. 52 oh e J ouT v2
X3 X3
— | [ LD _ X3
100000 20000 J ORD>= boD2
H 0o 1o i ouT Y3
| - o LD X4
J ORD>= DO D2
100000 20000
H D= M 0z ouT Y4
s 15 LD X5
[ J 4 ORD<= DO D2
100000 20000
{ D= o ik ouT Y5

Compare (DO, D1) and (D2,D3), and use the comparison result in parallel
connection with other nodes to determine the output status of the following

element.
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6.16.7 LDR: Compare floating point number instruction

LAD: .
Applicable to IVC2L IVC1 IVC2H IVCiL
— R= s £52) < J
|  R< (51 (52} < )
— R> (51} (s2) [ J
—{ RO (51} (52} —C ) |Influenced flag bit
— | R»= (s1) (52) < )
— 1 R<= (51} (52 = D)
IL: LDR= (S1) (S2)
LDR< (s1) (s2)
LDR> (s1) (s2)
Program steps 7
LDR<> (S1) (S2)
LDR>= (S1) (S2)
LDR<= (S1) (S2)
] Indexed
Operand| Type Applicable elements )
addressing
S1 |REAL |Constant D v R \
S2 |RAEL |Constant D v R \
Operand description Example
. : LDR= DO D2
S1: comparison parameter 1 4 1uuu.2uu...1uuu.zeg...H - ; ouT vo
- i E= D0 i
S2: comparison parameter 2 e . LDR< DO D2
Function description i B fpTT gE VR e out Y1
LDR> DO D2
1000, 200, . . 1000, 299, . . 2
Compare elemc.ants S1 and S?, and L B D0 5 L 3 ouT v
use the comparison result to drive the o, R, 5 LDR<> DO D2
following operation. 1RG0 Iz O ouT Y3
1000, 200, . . 1000, 299, . . T4 -
H R= I i 2 LDR>= Do D2
1000, 200, . . 1000, 299 15 out va
THS TR T - LDR<=  DOD2
ouT Y5

Compare (DO, D1) and (D2,D3), and use the comparison result determine the
output status of the following element.
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6.16.8 ANDR: Compare floating point number instruction

LAD: Applicable to IVC2L IVC1 IVC2H IVCIL
| — = (51} (s2} < D
— — R< (51} (52) —C )
— — R (s1) (52) < J
— — R (51} (52} < ) |Influenced flag bit
— - R= (s} (s2) —C b
—— —— R& (s1) (52) < D
IL: ANDR= (S1) (S2)
ANDR< (s1) (S2)
ANDR> (s1) (S2)
Program steps 7
ANDR< > (S1) (S2)
ANDR> = (s1) (S2)
ANDR< = (s1) (S2)
] Indexed
Operand | Type Applicable elements )
addressing
S1 |REAL|Constant D v R \
S2 |REAL|Constant D v R \
Operand description Example
S1: comparison parameter 1 LD X0
52 ) ter 2 ANDR= DO D2
: comparison parameter ouT Yo
Function description 0 10000.01, . .-1000.29... 10 LD X1
ot
- £ N T HE 2 ANDR< DO D2
Compare elements S1 and S2, and 7 000001, -1000.%9.. T ouT Vi
use the comparison result in serial — B K W ik =2 LD X2
nnection with other n ri 12 10000.01. . .-1000.29... 12
co ectlo. wit ot.e odes to drive B o D ANDR<> DO D2
the following operation. ouT Y2
13 10000.01...-1000.29... 13
— —— RO IO 12 2 LD X3
el 10000.01...-1000.29... 14 ANDR<> Y3
—— 4 k= D Iz M LD X4
15 1000001, .. -1000.29... 1§ ANDR>= DO D2
— —— k= I Iz =2 ouT Y4
LD X5
ANDR<= D0 D2
ouT Y5

Compare (DO, D1) and (D2,D3), and use the comparison result in serial connection
with other nodes to determine the output status of the following element.
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6.16.9 ORR: Compare floating point number instruction

AD: ¢ 5 Applicable to IVC2L IVC1 IVC2H IVCIL
1 I ~
—  R= (s1) 52} H
{ | C ]
—1 K< (s1) (s2) H
{ | ¢ p]
— R (s1) (52) F
| | ¢ ) Influenced flag bit
—— | RO (s (52) F
{ | ¢ ]
——— | R= (51} €52} F
1| C b]
——  R<= (51) sz}
IL: ORR= (s1) (S2)
ORR< (s1) (S2)
ORR> (s1) (S2)
Program steps 7
ORR< > (s1) (s2)
ORR> = (s1) (S2)
ORR< = (s1) (S2)
] Indexed
Operand | Type Applicable elements )
addressing
S1  |REAL |Constant D v R J
S2  |REAL |Constant D v R J
Operand description Example
S1: comparison parameter 1 i 0 LD X0
) —IE} [ I ORR= DO
S2: comparison parameter 2 10000 50, 10000, 50
) o L = om0 2} D2
Function description % 55 ouT YO
— | 3 LD X1
Compare eleme.nts S1 anq S§2, and SR R B ORR< Do
use the comparison result in parallel H RE< IO Iz / D2
connectio.n with other nodes to drive - > ouT Y1
the following operation. 10000050, 10000500 LD X2
q E> o 1z I ORR> DO D2
i} T3
| 3 ouT Y2
10000, 50, . . 10000, 50, . . LD X3
{ R I0 oz F ORR<> DO D2
it 14 ouT Y3
— I}
LD X4
10000, 50, . . 10000, 50, . .
{ E= D i ! ORR>= D0 D2
s i ouT Y4
i - LD X5
, 0 ]1]3000. L3 1 .]IJEDDD. sa. . .} ORR<= DO D2
ouT Y5

Compare (DO, D1) and (D2, D3), and use the comparison result in parallel
connection with other nodes to determine the output status of the following
element.
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6.16.10 CMP: Compare and set integer instruction

LAD: Applicable to IVC2L IVC2H
1 op D 2 @ 1 |influenced fiag bit
IL: CMP (S1) (S2) (D) Program steps 7
Operand | Type Applicable elements Indexed
P w PP addressing
S1 INT |Constant| KnX | KnY | KnM | KnS [KnLM [KnSM| D SD C T \% Z | R \
S2 INT |Constant| KnX | KnY | KnM | KnS [KnLM [KnSM| D SD C T \% Z | R \
D BOOL Y M S
Operand description Function description
S1: data to be comparison values or element SN When the power flow is valid, execute the instruction and compare S1
S2: data to be comparison source or element SN and S2. Set one of (D)(D+1)(D+2) ON according to the result (<, =, >).
D: starting element SN of output result Example
LD mO0
o )
I—-—[ CME 1000 2000 "3 1 CMP 1000
2000 M3
6.16.11 LCMP: Compare and set double integer instruction
LAD: Applicable to IVC2L IVC2H
|—| — Lap s 2 @ ] Influenced flag bit
IL: LCMP (S1) (S2) (D) Program steps 9
Operand | Type Applicable elements Indexed
P w PP addressing
S1 DINT [Constant| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C \% Z | R \
S2 DINT [Constant| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C \% Z | R \
D BOOL Y M S

Operand description S2. Set one of (D)(D+1)(D+2) ON according to the result (<, =, >).

S1: comparison parameter 1 Example
S2: comparison parameter 2 n . LD m1

. LCMP 200000 300000 NE 1 LCMP 200000 300000
D: starting element SN of output result M6

Function description

When the power flow is valid, execute
the instruction and compare S1 and
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6.16.12 RCMP: Compare and set floating point number instruction

LAD:

- —1 rap s 52 @ ]

Applicable to IVC2L

IVC2H

Influenced flag bit

IL: RCMP (S1)(S2)(D) Program steps 9
(0] dj{ T Applicable el t Indexed
Icable elements
peran ype PP addressing
S1 | REAL | Constant v
S2 | REAL | Constant v
D BOOL M S

Operand description

S1: comparison parameter 1
S2: comparison parameter 2

D: starting element SN of output result

Function description

When the power flow is valid, execute
the instruction and compare S1 and

S2. Set one of (D)(D+1)(D+2) ON according to the result (<, =, >).

Example

Mz
I—{ —— ECMF  S00.3400 2004000 YT

1

LD m2
RCMP 500.3400
200.4000 Y7



Programming manual of IVC series small PLC

Chapter 6 Application instructions 200

6.17 Batch data processing instruction

6.17.1 BKADD: Add batch data operation

Applicable to

IVC2H

LAD:
I—H—[ BKADD ¢s£)  ¢s22 «d) 53 1 |Influenced flag bit

Zero, carry, borrow

IL: BKADD (S1) (S2) (D) (S3) Program steps 9
(0] d|m Applicable elements Indexed
eran e
P » PP addressing
S1 INT D SD \% R \
S2 INT | Constant D SD v R \
D INT D SD \% R \
S3 INT | Constant D \% R

Operand description

S1: starting element SN for saving the data of add operation
S2: starting element SN for constant or saving the data of
add operation

D: starting element SN for saving the result of add operation
S3: number of data

Function description

1. When the power flow is valid, execute the instruction, add
S3 point 16bit data starting with S1 and S3 point 16bit data
(BIN) starting with S2, and store the result in S3 point
starting with D.

2. 16bit constant can be designated in S2. If S2 is constant,
add S3 point 16bit data starting with S1 and S2, and store
the result in S3 point starting with D.

6.17.2 BKSUB: Subtract batch data operation

Note

When the operation result overflows, the carry flag will not
be set ON.

Example

Ml 1 30 31
BEADD  T10 nioo 000 5 1

LD M1
BKADD D10 D100 D1000 5

When M1=0N, add the content of 5 units starting with D10
and 5 units starting with D100, and store the result in 5 units
starting with D1000.

D1000=D10+D100, D1001=D11+D101,...,01004=D14+D104.

Applicable to

IVC2H

LAD:
l—{l—[ BKSUB ¢SF)  «52) «¢p) (83> ] Influenced flag bit

Zero, carry, borrow

IL: BKSUB (S1) (S2) (D) (S3) Program steps 9
(0] dim Applicable elements Indexed
eran e
P » PP addressing
S1 INT D SD vV | R N
S2 INT | Constant D SD \% R N
D INT D SD c T |V |R S
S3 INT | Constant D \% R

Operand description

S1: starting element SN for saving the data of subtract
operation

S2: starting element SN for constant or saving the data of
subtract operation

D: starting element SN for saving the result of subtract
operation

S3: number of data

Function description

1. When the power flow is valid, execute the instruction,
subtract S3 point 16bit data starting with S1 and S3 point
16bit data (BIN) starting with S2, and store the result in S3
point starting with D.

2. 16bit constant can be designated in S2. If S2 is constant,
subtract S3 point 16bit data starting with S1 and S2, and
store the result in S3 point starting with D.
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Note

When the operation result overflows, the carry flag will not
be set ON.

Example

Ml 1 30 —29
BESUE  DIO 100 01000 S 1

LD M1
BKSUB D10 D100 D1000 5

6.17.3 BKCMP=><,<> <=>=: Compare batch data

When M1=0N, subtract the content of 5 units starting with
D10 and 5 units starting with D100, and store the result in 5
units starting with D1000.

D1000=D10-D100, D1001=D11-D101,...,01004=D14-D104.

Applicable to

IVC2H

BECMP= r8f)
BECMP=

BECMP:

BECNP== ($1)
BEKCMP== (S1)
BECMP== (S}

(51
639

52
€52)
€52
52)
€52)
€52)

D)
D)
D)
D)
D)
D)

83)
(53)
{837
83)
53)
53)

e e e e L

Influenced flag bit

Zero, carry, borrow

IL: BKCMP=,><,<> <=>=

(S1) (S2) (D) (S3)

Program steps 9

Operand

Type

Applicable elements

Indexed
addressing

S1

INT

Constant

SD

S2

INT

D |sD|c | T |V ]|]R]|

D

BOOL

LM

SM

S3

INT

Constant

Operand description

S1: starting element SN for comparison value or stored data
S2: starting element SN to store comparison source data

D: starting element SN to store comparison result

S3: number of data

Function description

1. After comparing S3 point 16bit data starting with S1 and
S3 point 16bit data (BIN) starting with S2, store the result in
S3 point starting with D.

2. 16bit constant can be designated in S1. If S1 is constant,
compare S3 point 16bit data starting with S1 and S2, and
store the result in S3 point starting with D.

3. When the comparison results of S3 point starting with D
are ON, set SM188.

Note

When the operation result overflows, the carry flag will not
be set ON.

Example
M1 1 EO OFF
BECMP= D10 D100 o 4 ]
SM185 -
I [ SET Y10 ]
LD M1
BKCMP= D10 D100 YO0 4
LD SM188
SET Y10

When M1=0N, compare the content of 4 units starting with
D10 and 4 units starting with D100, and store the result in 4
units starting with YO. Besides, when the comparison results
are ON, Y10 is set ON.
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6.18 Data table instruction

6.18.1 LIMIT: Upper/lower limit control

LAD: Applicable to IVC2H
|—| - LMIT 82 (522 83) D) 1|Influenced flag bit Zero, carry, borrow
IL: LIMIT (S1) (S2) (S3) (D) Program steps 9
Indexed
Operand | Type Applicable elements .
P yp PP addressing
S1 INT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
S2 INT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
S3 INT KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T vV | R N
D INT KnY | KnM | KnS | KnLM D SD C T vV | R S
Operand description Outpud D (atpu)
S17: lower limit
S1 (lower i
S2: upper limit , §> fowertr®d |/ >
Input /| 82 (upper limit)
S3: input value controlled by upper/lower limit
D: starting element SN for saving output value in
upper/lower limit control
. L Example
Function description
. . . ni 10 100 30 a0
Judge whether the input value designated in S3 LINIT 10 I1o n100 noon ]
is in the range of S1 and S2 to control and store D M1
the result in D. If S3<S1, D=81; if S3>S2, D=S2;
LIMIT DO D10 D100 D1000

if S1<=83<=82, D=S2.

6.18.2 DBAND: Dead band control

When M1=0N, execute DO~D10 upper/lower limit control on the content
of D100 and store the result in D1000.
D0(10)<=D100(30)<=D10(100), D1000=30.

Operand description

S1: lower limit of dead band
S2: upper limit of dead band
S83: input value in dead band control

Function description

LAD: Applicable to IVC2H
|_| -/ DBAND (S0 482) (820 ¢B) 1 |Influenced flag bit | Zero, carry, borrow
IL: DBAND (S1) (S2) (S3) (D) Program steps 9
Indexed
Operand |Type Applicable elements .
P yp PP addressing

S1 INT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N

S2 INT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N

S3 INT KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N

D INT KnY | KnM | KnS | KnLM D SD C T \% R N

D: starting element SN for saving output value controlled by dead band

Judge whether the input value designated in S3 is in the range of S1 and
S2 to control and store the result in D. If S3<S1, D=S3-S1; if S3>S2, D=
S$3-S2; if S1<=83<=82, D=0.
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Quiput D(¢

St (onerlimit
Input 02 (upper i)

Example

6.18.3 ZONE: Zone control

M1 =100 100 30 0
DEAWD IO nin nino Ti000 ]

LD M1
DBAND DO D10 D100 D1000

When M1=0ON, execute DO~D10 dead band control on the content of
D100 and store the result in D1000.
DO (-100)<D100(30)<D10(100), D1000=0

LAD:
|—| s ZONE (SE)  (82) €53

Applicable to IVC2H

wr 1
Influenced flag bit Zero, carry, borrow

IL: ZONE (S1) (S2) (S3) (D) Program steps 9
Indexed
Operand| Type Applicable elements .
P yp PP addressing
S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R \
S2 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R \
S3 INT KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T|V|R \
D INT KnY | KnM | KnS | KnLM D SD c T|V|R J
Operand description plary
, - : 2 regiveeiaion)
S1: negative deviation value to be added to input R
value f> >
ayn g . et 0 S3(inpt)
S2: positive deviation value to be added to input o
S){positive deviation)
value
S3: input value controlled by zone
. . . Example
D: starting element SN for saving output value in
zone control ’_L o W Mo oo miooo
Function description
LD M1

Judge the input value designated in S3 adds
the deviation value in S1 or S2 to control and
store the result in D. If S3<0, D=S3+S1; if S3>0,
D=S3+82; if $3=0, D=0.

6.18.4 SCL: Locate coordinate

ZONE DO D10 D100 D1000

When M1=0ON, execute DO~D10 zone control on the content of D100
and store the result in D1000.

D100(30)>0, D1000=D100(30)+D10(100), D1000=130.

LAD:
|—|I—[ SCL (82)  «¢522 (b)) ]

Applicable to IVC2H

Influenced flag bit Zero, carry, borrow

IL: SCL (S1) (S2) (S3) (D) Program steps 7
Indexed
Operand | Type Applicable elements .
P yp PP addressing
S1 INT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y R N
S2 INT D V | R \
D INT KnY | KnM | KnS | KnLM D SD C T \% R \
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Operand description

S1: element SN to execute locating coordinate input value or
store input value

S2: starting element SN of conversion table for locating
coordinate

D: element SN to store output value in located coordinate
control

Function description

2. S1 must be in the range set by the data table.

Example

M1 25 5 40
SCL ik il il ulu] juj L lun] 1

LD M1
SCL D10 D100 D1000

When M1=0N, execute locating coordinate for the content of
D10 and store the result in D1000.

1. According to specified conversion features, execute Coordinate point D100 5
locating coordinate for input value in S1 and store the result Point 1 | coordinate D101 10
in D Y coordinate D102 0
) fh on for locat g , od boint 2 |_X coordinate D103 20
. ? conversion for ocatllng C.OOI' inate is exe(.:u e Y coordinate D104 20
according to the data table starting with element stored in S2. _ X coordinate D105 30
Whentthe output value is not integer, it will be rounded off to Point 3 G inate D106 50
the 1% decimal place. oot 4 |_Xcoordinate D107 50
. oin ;
3. Locating coordinate is set by conversion table: Y coordinate D108 40
Coordinate point S2 Point 5 X coordinate D109 60
X coordinate S2+1 Y coordinate D110 0
Point 1 :
Y coordinate S2+2 Y
. X coordinate S2+3 4
Point 2 :
Y coordinate S2+4
) X coordinate S2+2n-1 Point 3 (30, 60)
Point n (end) - y
Y coordinate S2+2n
D (40) Point 4 (50, 40)
Note /
Point 2 (20, 20)
1. The data of X in the table should be in an ascending order.
If part of data are not in an ascending order but detect from _ Polnt 5 (60, 0)
) ) . ) Point 1 (10, 0) S1 (25) X
low bit, the operation before will still be executed.
6.18.5 SER: Search data
LAD: Applicable to IVC2H

I—H—[ SER (SF)  ¢S2) by (53> ]

Influenced flag bit

Zero, carry, borrow

IL: SER (S1) (S2) (S3) (D) Program steps 9
Operand| Type Applicable elements aér;(:g;(:i(:\g
S1 INT KnX | KnY | KnM | KnS | KnLM | KnSM D SD \% R \
S2 INT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R \
D INT KnY | KnM | KnS | KnLM D SD \% R \
S3 INT [Constant D \ R

Operand description

S1: starting element SN to search the same data, Max. value
and Min. value

S2: element SN to search reference values of the same data,
Max. value and Min. value or store target elements

D: starting element SN to store the number after searching
the same data, Max. value and Min. value

S3: number of the same search data, Max. value and Min.
value (1sS3<256)

Function description

1. Search S3 data starting with S1 and the data the same
with S2, and store the result in D-D+4.

2. Store the number of the same data and the locations of
the initial/final value, Max. value and Min. value for 5
elements starting with D when there are same data.

3. Store 0 for starting 3 elements and other 2 elements as
above when there are no same data..
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Example SER DO D10 D100 D1000 8
| M1 100 100 3
SER 1o Diog Dio0o g
LD M1
When M1=0N, search the content of 8 units starting with D10 and store the result in 5 units starting with D1000.
Search element S1 Value Comparison Data location Search result D Value
element value S2
D10 100 100 0 D1000 3
D11 78 1 D1001 0
D12 92 2 D1002 7
D13 100 3 D1003 5
D14 110 4 D1004 6
D15 -20 5
D16 145 6
D17 100 7
6.19 String instruction
6.19.1 STRADD: Add string
LAD: Applicable to IVC2H
|—' F—— STRADD jaiiy fepdl 3y 4 Influenced flag bit | Zero, carry, borrow
IL: STRADD (S1) (S2) (D) Program steps 7
Indexed
Operand|Type Applicable elements :
P yp PP addressing
S1 INT | String | KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% R N
S2 | INT | String | KnX | KnY | KnM | KnS |KnLM |KnSM| D | sD | C | T | V | R v
D INT KnY | KnM KnS | KnLM D SD C T \% R \

Operand description

S1: the 1%'string unit
S2: the 2™ string unit
D: storage added string unit

Function description

1. When the power flow is valid, add string units
starting with S1 and S2, and store the result in
the element starting with D;

2. The instruction refers to add the first character
of S2 to the end character of S1 and leave out
the end flag of S1;

3. The valid data of string units are the data from
the element designated by string units to the 18
detected ‘O0H’;

4. When the number of strings after connection
is odd, add ‘O0OH’ to the high byte of the end
character element; when the number is even,
add ‘0000H’ to the next element of the end
character element.

Note

1. When designating strings, S1 and S2 allow 32
characters at most. The comma and double

quotation marks indicate the delimiter in upper computer software, so it
cannot be identified;

2. When the stored result in S1 and S2 is ‘00H’, add ‘0000H’ in D;

3. When the element addresses of S1 and D or S2 and D overlap, the
system will report operand error;

4. When no ‘00H’ exists in the range of relevant elements of string units
starting with S1 or S2, the system will report operand error.

Example

M1 125439 14134
STREADD D10 0o

LD M1

12649
oo ]

STRADD D10 D100 D1000

When M1=0N, add the string unit starting with D10 and the string unit
starting with D100, and store the result in the unit starting with D1000.

BI5—b8 b7—b0 BI5—b8 b7—b0 BI5—b8 b7—b0
DIO | (0x32 | Ox31 DI00| 0x38 | Ox37 Dlooo 0x32 | 0x31
DIl| 0x34 | 0x33 | + Dol ox61 | 0x39 §> D01 Ox34 | 0x33
DI2| 036 | 0x35 DI} 0x00 | Ox62 DI002 (x36 | 0x35
DI3| (Ox00 | 0x00 DI003 (x38 | Ox37

DI004 Ox61 | 0x39
DIO0Y Ox00 | Ox62
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6.19.2 STRLEN: Detect string length

LAD:

|—| ———I STRLEN «¢S2> D2

Applicable to IVC2H

Influenced flag bit Zero, carry, borrow

IL: STRLEN (S) (D) Program steps 5
Indexed
Operand |Type Applicable elements .
P yp PP addressing
S INT KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T vV | R \
D INT KnY | KnM | KnS | KnLM D SD C T vV | R \

Operand description
S: string unit
D: string unit length

Function description

Note

When no ‘O0H’ exists in the range of relevant elements of
string units starting with S, the system will report operand
error.

Example

1. When the power flow is valid, detect the length of S and

store the result in D.

2. The valid data of string units are the data from the element
designated by string units to the 1% detected ‘00H".

Mi 12549 g
STELER @10 nioo ]

LD M1
STRLEN D10 D100

When M1=0N, detect the string unit length starting with D10,
and store the result in D100.

6.19.3 STRRIGHT: Read string from the right

L

AD:
I—H—[ STRRIGHT (§#) (D) 52> 1]

Applicable to IVC2H

Influenced flag bit Zero, carry, borrow

IL: STRRIGHT (S1) (D) (S2) Program steps 7
Indexed
Operand |Type Applicable elements .
P yp PP addressing
S1 INT KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% R \
D INT KnY | KnM | KnS | KnLM D SD C T \% R \
S2 INT |Constant D

Operand description

S1: string unit

D: storage read string unit
S2: number of read strings

Function description

1. When the power flow is valid, read S2 starting
from the end valid character of S1 (except ‘00H’),
and store the result in the element starting with
D;

2. When S2=0, store ‘00H’ in D;

3. When the number of read strings is odd, add
‘O0H’ to the high byte of the end character
element; when the number is even, add ‘0000H’
to the next element of the end character
element;

4. The valid data of string units are the data from the element designated
by string units to the 1% detected ‘00H".

Note

1. When no ‘00H’ exists in the range of relevant elements of string units
starting with S1, the system will report operand error;

2. S2=20;

3. S2<the number of S1

Example

M1 12549 133563
STERIGHT D10 nioo 3 1

LD M1

STRRIGHT D10 D100 3

When M1=0N, read 3 characters on the right of string units starting with
D10, and store the result in D100.
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B15--b8b7---b0 B15--b8 b7-—-b0
D10 | 0x32 | 0x31 D100| 0x35 | 0x34
DIl | 0x34 | 0x33 ﬁ> DI01| 0x00 | 0x36
D121 0x36 | 0x35
D13 | 0x00 | 0x00
6.19.4 STRLEFT: Read string from the left
LAD: Applicable to IVC2H
—— ——1  STRLEFT «¢§{) «¢D) €522 7 |Influenced flag bit Zero, carry, borrow
IL: STRLEFT (S1) (D) (S2) Program steps 7
Indexed
Operand | Type Applicable elements :
P yp PP addressing
S1 INT KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T|V]|R \
D INT KnY | KnM | KnS | KnLM D SD C T|V]|R \
S2 INT |Constant D V | R \

Operand description

S1: string unit

D: storage read string unit
S2: number of read strings

Function description

1. When the power flow is valid, read S2 starting from the left
of S1 (except ‘00H’), and store the result in the element
starting with D;

2. When S2=0, store ‘00H’ in D;

3. When the number of read strings is odd, add ‘O0H’ to the
high byte of the end character element; when the number is
even, add ‘O000H’ to the next element of the end character
element;

4. The valid data of string units are the data from the element
designated by string units to the 1% detected ‘00H".

6.19.5 STRMIDR: Read any strings

Note

1. When no ‘00H’ exists in the range of relevant elements of
string units starting with S1, the system will report operand
error;

2. S2=20;

3. S2<the number of S1

Example

M1 12849 12849
STELEFT Ti0 100 3 1

LD M1
STRLEFT D10 D100 3
When M1=0N, read 3 characters on the left of string units
starting with D10, and store the resultin D100.

B15---b8 b7---b0 B15---b8 b7---b0
D10 | 0x32 | 0x31 D100| 0x32 | 0x31

DIl | 0x34 | 0x33 ’f> D101} 0x00 | 0x33

D12 0x36 | 0x35
DI3 | 0x00 | 0x00

LAD: Applicable to IVC2H
— 1 STRMIDR 1) (D) €522 1 |Influenced flag bit Zero, carry, borrow
IL: STRMIDR (S1) (D) (S2) Program steps 7
Indexed
Operand| Type Applicable elements :
P yp PP addressing

S1 INT KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% R N

D INT KnY | KnM KnS | KnLM D SD C T \% R N

S2 INT KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% R N

Operand description
S1: string unit
D: storage read string unit

S2: initial location of read strings

S2+1 number of read strings n
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Function description

1. When the power flow is valid, read n characters starting
from the S2 character for S1 string unit, and store the resuilt
in the element starting with D;

2. When the number of read strings is odd, add ‘O0H’ to the
high byte of the end character element; when the number is
even, add ‘O000H’ to the next element of the end character
element;

3. The valid data of string units are the data from the element
designated by string units to the 1% detected ‘00H’;

4. When n=0, no execution;

5. When n=-1, read all the data of S1 and store the result in

3. 821

4. When no ‘00H’ exists in the range of relevant elements of
string units starting with S1, the system will report operand
error.

Example
M 12549 13106 2
STEMIDE D10 Dioo jiin] 1
LD M1

STRMIDR D10 D100 DO

When M1=0N, read D1(D1=3) from DO(D0=2) starting with
D10, and store the result in D100.

the element starting with D. BIS-—b8 b7--60 B15---b8 b7--b0
D10 | 0x32 | 0x31 D100| 0x33 | 0x32
Note DIl | 0x34 | 0x33 DI101| 0x00 | 0x34
1. S2<the number of S1; DI2 | 0x36 | 0x35
2. n>-2; DI3 | 0x00 | 0x00
6.19.6 STRMIDW: Replace any strings
LAD: Applicable to IVC2H
— 1 STRMIDW ¢§1) (2 (520 1 |Influenced flag bit | Zero, carry, borrow
IL: STRMIDW(S1) (D) (S2) Program steps 7
Indexed
Operand | Type Applicable elements .
P yp PP addressing
S1 INT KnX | KnY | KnM | KnS |KnLM |KnSM | D SD \
D INT KnY | KnM | KnS | KnLM D SD \
S2 INT KnX | KnY | KnM | KnS |KnLM |KnSM | D sSD T \
3. 8221

Operand description

S1: string unit for replacement

4. When the replaced characters exceed the end character of string unit

starting with D, store the data up to the end character.

D: string unit to be replaced

5. When no ‘00H’ exists in the range of relevant elements of string units

S2: initial replace location

S2+1 number of replace strings n

Example

s

Function description

1. When the power flow is valid, replace n
characters from S2 in D with n characters of S1;
2. The valid data of string units are the data from
the element designated by string units to the 18
detected ‘O0H’;

LD M1

starting with S1 and D, the system will report operand error.

12849
STEMID® D10

12596 2
o0 o ]

STRMIDW D10 D100 DO
When M1=0N, replace D1(D1=3) of string unit starting with D10 with

D1(D1=3) after DO(D0=2) starting with D100.

4. When n=0, no execution;

B15---b8 b7-—-b0 BI5---b8 b7---b0 B15---b8 b7---b0
5. When n=-1, store the content up to the end D0 032 | 031 | Dl | 035 | 0x34 100 | 031 | 0x34
character designated by S1 after the element DI 034 | 0x33 piol | 037 | 0x36 §> pIo1| 0x33 | 0x32
designated by D. P12 0x00 | 0x35 | D102 | 0x39 | 0x38 DI02| 0x39 | 0x38
Note D103 | 0x00 | 0x61 DI03| 0x00 | 0x61

1. S2<the number of S1;
2. n>-2;
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6.19.7 STRINSTR: Search string

Applicable to

IVC2H

LAD:
}—H—[ STRINSTR  (SF) (820 (D) ¢83) 1] Influenced flag bit

Zero, carry, borrow

IL: STRINSTR (S1) (S2) (D) (S3) Program steps 9
Operand| Type Applicable elements aér;(:g;(:i(:\g
S1 INT | String D SD \% R \
S2 INT D SD vV | R V
D INT D SD C T |V |R V
S3 INT | Constant D \ R

Operand description

S1: string unit to be searched

S2: search source

D: search result

S3: initial search location

Function description

1. When the power flow is valid, search the strings the same
with S1 from the S3 character of S2, and store the search
resultin D;

2. When the strings are not consistent, store “0” in D;

3. When S3 is negative or “0”, no execution;

4. The valid data of string units are the data from the element
designated by string units to the 1% detected ‘00H".

Note

1. When no ‘00H’ exists in the range of relevant elements of
string units starting with S1 and S2, the system will report
operand error;

2. S3<the number of S2;

6.19.8 STRMOV: Move string

3. When designating strings, S1 allows 32 characters at
most. The comma and double quotation marks indicate the
delimiter in upper computer software, so it cannot be
identified;

4. When S1 is the empty string (‘00H’), the result will be the
‘00H’ location of S2 (the 1% ‘00H’ location if S2 is even).

Example

M1 12548 4
STRINSTE "45" juty] 1100 2 ]

LD M1
STRINSTR “45” D10 D100 2

When M1=0N, search the character the same with “45” from
the 2" character of the string unit starting with D10, and
store the result in D100."

‘w45
BI5—b8 b7—t0
ASCﬂ DI0 | 0x32 | Ox31
DIl | Ox34 | Ox33 D100=4
BI5—b8 b7—t0

DI2 | 0x36 | 0x35

DI3 | 0x00 | Ox37

Applicable to

IVC2H

LAD:
|—| —1 STEMOV <¢82 D) 1

Influenced flag bit

Zero, carry, borrow

IL: STRMOV_(S) (D) Program steps 5
Indexed
Operand| Type Applicable elements .
P yp PP addressing
S INT | String | KnX | KnY | KnM | KnS | KnLM [ KnSM D SD C T \% R \
D INT KnY | KnM | KnS | KnLM D SD C T \% R \

Operand description

S: source string unit
D: target unit

Function description

1. Move all data of S including ‘00H’ to the element unit
starting with D;

2. The valid data of string units are the data from the element
designated by string units to the 1% detected ‘00H".

Note

1. When no ‘00H’ exists in the range of relevant elements of
string units starting with S, the system will report operand
error;
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2. When the number of S is even, ‘00H’ will be stored in low
byte while it can be stored in corresponding high byte in D;

3. When designating strings, S1 allows 32 characters at
most. The comma and double quotation marks indicate the

BI5-—b8 b7—b0 BI5—b8 b7—b0

DI0| 0x32 | 0x31 q> DI00 | Ox32 | Ox31

DI1| 0x34 | 0x33 D101 | 0x34 | 0x33

delimiter in upper computer software, so it cannot be PIz| 0:66 | 035 Raall (0 | 026
identified. D5 RN DIO3 | 0x00 | 0x00
Example
}_._.'“ swov Do bon )
LD M1
STRMOV D10 D100
When M1=0ON, move the string starting with D10 to the unit
starting with D100.
6.20 Extension file register instruction
6.20.1 LOADR: Read extension file register
LAD: Applicable to IVC2H
|_| F——-1 LOADR ¢s£) «¢52) ] Influenced flag bit Zero, carry, borrow
IL: LOADR (S1) (S2) Program steps 5
Operand | Type Applicable elements aér;(:g;(:i(:\g
S1 INT R N
S2 INT |Constant D

Operand description

S1: element unit of extension register for data storage
S2: number of read points (1=82<1024)
Function description

Read S2 starting with S1 in extension file register stored in
the memory into the element starting with S1 in the
extension register.

Note

1. When S2=0, no execution;
2. When the memory is not connected, the system will report
no memory card;

6.20.2 SAVER: Write extension file register

3. When S2=1024, the execution time for the instruction will
be about 80ms. In actual use, please set watchdog time
correctly.

Example

i 5
LOADE RO 16 ]

LD M1
LOADR RO 16

When M1=0N, read 16 data starting with RO unit in memory
card R backup area, and store the result in 16 element units
starting with RO.

Applicable to

IVC2H

LAD:
|—| | — N SAVER «¢§1) ¢52) «¢p) ]

Influenced flag bit

Zero, carry, borrow

IL: SAVER (S1) (S2) (D) Program steps 7
) Indexed
Operand | Type Applicable elements addressing
S1 INT R \
S2 INT [Constant
D INT D \
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Operand description

S1: element unit of extension register for data storage (only
designate the starting address of the stage)

S2. number of write points in each operation cycle
(1s82<2048)

D: stored number of write points

Function description

1. By 2048/S2 (aliquant, add 1 to the result) operation cycle,
write the data in extension register from S1 to S1+2047 into
the same units in the memory;

2. In write process, store the number of write points in D;

3. After the instruction is executed, set SM189 for the end of
execution.

Note

1. When S2=2048, the execution time for the instruction will
be about hundreds of milliseconds. In actual use, please set
watchdog time correctly;

2. Before driving SAVER, execute INITER or INITR
instruction and initialize the operation stage. If the write data
in extension file register are inconsistent with those in
extension register, report memory card operation error;

3. When the value designated in S2 is 0, execute the
instruction according to S2=2048.

4. The value in S1 must be the starting element number of the stage, as shown below:

Starting element | Range of write memory Starting element Range of write memory
St No. Stage No.
age o No. card R backup area 9 No. card R backup area

0 RO RO~R2047 8 R16384 R16384~R18431
1 R2048 R2048~R4095 9 R18432 R18432~R20479
2 R4096 R4096~R6143 10 R20480 R20480~R22527
3 R6144 R6144~R8191 11 R22528 R22528~R24575
4 R8192 R8192~R10239 12 R24576 R24576~R26623
5 R10240 R10240~R12287 13 R26624 R26624~R28671
6 R12288 R12288~R14335 14 R28672 R28672~R30719
7 R14336 R14336~R16383 15 R30720 R30720~R32767

5. When the memory is not connected, the system will report LD M1

no memory card; SAVER RO 64 D100

6. Under memory hardware write protection, report memory LD SM189

r ration error.
card operation erro SET Y0

Example
M 5 1]
SAVEE RO B4 D100 1
SMi59 OFF
b— ¢ SET Y0 ]

6.20.3 INITR: Initialize extension register

When M1=0N, store the data of 2048 units starting with RO
into 2048 units starting with ERO, and store the number of
units in D100. After the instruction is executed, SM189=ON
and YO=ON.

LAD: Applicable to IVC2H

I i | { INITR «¢Sf2 (522 ] Influenced flag bit | Zero, carry, borrow

IL: INITR (S1) (S2) Program steps 5

Operand| Type Applicable elements aér;(:g;(:i(:\g
S1 INT R V
S2 INT |Constant

Operand description

S1: unit of extension register and extension file register for initialization (only designate the starting address of the stage)

S2: number of stages of extension register and extension file register for initialization (S2=1)

Function description

1. Initialize S2 stage extension register and extension file register starting with S1, initial value: OXFFFF;

2. The initialization is executed in stages.
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Note

1. The value in S1 must be the starting element number of the stage, as shown below:

Starting element Range of write memor Starting element Range of write memor
Stage No. ao. ca?d R backup area ’ Stage No. ao. ca?d R backup area ’
0 RO R0~R2047 8 R16384 R16384~R18431
1 R2048 R2048~R4095 9 R18432 R18432~R20479
2 R4096 R4096~R6143 10 R20480 R20480~R22527
3 R6144 R6144~R8191 1 R22528 R22528~R24575
4 R8192 R8192~R10239 12 R24576 R24576~R26623
5 R10240 R10240~R12287 13 R26624 R26624~R28671
6 R12288 R12288~R14335 14 R28672 R28672~R30719
7 R14336 R14336~R16383 15 R30720 R30720~R32767
2. When the memory card is not used, the instruction will be Example
not executed; i -1
. IHNITE EO 1 ]
3. When connecting the memory card under memory I_-—[
hardware write protection, report memory card operation LD M1
error, INTR RO 1

4. The instruction can only initialize one stage at a time. If
the memory card is used, the initialization time for each
stage is about 100ms. In actual use, please set watchdog
time correctly.

6.20.4 LOGR: Log in extension register

When M1=0N, initialize extension register R0~R2047 at
stage 0. If the memory card is used, ERO~ER2047 will be
also initialized.

LAD: Applicable to IVC2H
|_| F——1 LOGR 882 ({522 &s3) 40 D) 1 ||nfluenced flag bit | Zero, carry, borrow
IL: LOGR (S1) (S2) (S3) (S4) (D) Program steps 1"
Operand|Type Applicable elements aér;(:g;(:i(:\g
S1 INT D C T V
S2 INT |Constant D
S3 INT R
S4 INT |Constant
D INT D V

Operand description

S1: unit to execute log in
S2: number of units (1~1024)
S3: starting element address
S4: stage of elements (1~16)
D: number of logged data

Function description

1. When the power flow is valid, till the extension register
starting with S3 and S4 extent of the extension file register
are filled totally, log in S2 point starting with S1 all the time;

2. Log in at each operation cycle;
3. Store the number of logged data in D.

Note

1. When using the memory card, initialize the login stages. If
the data for logging in extension file register are inconsistent
with the starting data of S1, report memory card operation
error. The initialization can be executed on the login stages
by INITR or INITER instruction or on all ER elements by
menu clear command from background memory card (need
to select user program, global variable, data block and
system block at the same time). In order to avoid data loss,
please back up the content of the memory card by
background software before initialization.
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2. The value in S3 must be the starting element number of the stage, as shown below:

Starting element Range of write memor; Starting element Range of write memor;
Stage No. ao. ca?d R backup area ’ Stage No. ao. ca?d R backup area ’
0 RO RO~R2047 8 R16384 R16384~R18431
1 R2048 R2048~R4095 9 R18432 R18432~R20479
2 R4096 R4096~R6143 10 R20480 R20480~R22527
3 R6144 R6144~R8191 11 R22528 R22528~R24575
4 R8192 R8192~R10239 12 R24576 R24576~R26623
5 R10240 R10240~R12287 13 R26624 R26624~R28671
6 R12288 R12288~R14335 14 R28672 R28672~R30719
7 R14336 R14336~R16383 15 R30720 R30720~R32767

3. Under memory hardware write protection, report memory card operation error.

4. Format of login data

Storage address of the 15" login data
S3~S83+S2-1 D=S2
S3~S83+S2-1
Storage address of the 2™ login data Data write area
S3+S2~S3+252-1 D=2S2
S3~S83+S2-1 1926 * S4
S3+252~S3+3S52-1 D=3S2
........................ . . Storage area of login data
Control area of write location
Each time use 1 word write area,
S3+1926*S4-1 change ON to OFF in turn from 0 bit of Control area
~S3+2048*S4-1 S3+1926*S4-1. When all 122* 54
S3+1926*S4-1 become OFF, use next
element S3+1926*S4.
Example LD M1

1)} 1 1926
0GRk D0 5 i 1 il ]

6.20.5 INITER: Initialize extension file register

LOGR DO 5 RO 1 D100

When M1=0N, log in the data of DO~D4 in R0O~R2047 at
stage 0, and record the login data number in D100.

LAD: Applicable to IVC2H
|_| F———-/ INITER 512 ¢52) 1] Influenced flag bit | Zero, carry, borrow
IL: INITER (S1) (S2) Program steps 5
Operand [ Type Applicable elements aér;(:g;(:i(:\g
S1 INT R V
S2 INT |Constant

Operand description

S1: extension register unit in the same address as extension
file register unit to be initialized (only designate the starting
address of the stage)

S2: stage number of extension register and extension file
register to be initialized (S2=1)

Function description

1. Initialize S2 stage extension file register starting with S1 in
memory and write OxFFFF;

2. The initialization is executed in stages.

Note
1. The value in S1 must be the starting element number of the stage, as shown below:
Starting element Range of write memory Starting element Range of write memory
St No. St No.
age o No. card R backup area age o No. card R backup area
0 RO RO~R2047 8 R16384 R16384~R18431
1 R2048 R2048~R4095 9 R18432 R18432~R20479
2 R4096 R4096~R6143 10 R20480 R20480~R22527
3 R6144 R6144~R8191 11 R22528 R22528~R24575
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4 R8192 R8192~R10239 12 R24576 R24576~R26623
5 R10240 R10240~R12287 13 R26624 R26624~R28671
6 R12288 R12288~R14335 14 R28672 R28672~R30719
7 R14336 R14336~R16383 15 R30720 R30720~R32767
2. Under memory hardware write protection, report memory Example
card operation error; m 0
. . INITER RO 1 ]
3. When the memory is not connected, the system will report | -
no memory card; LD M1
4. The instruction can only initialize one stage at a time and INITER RO 1

the initialization time for each stage is about 100ms. In
actual use, please set watchdog time correctly.

6.21 Locating instruction

6.21.1 ZRN: Regress to origin instruction

When M1=0N, initialize extension file register ERO~ER2047
at stage 0.

LAD: Applicable to IVC2L IVC1 IVC2H IVC1L
[— —1 7rn (51} (s2) (53) o) Influenced flag bit
IL:ZRN (S7) (S2) (S3) (D) Program steps 1"
(0] d{ T Applicable elements Indexed
eran e
P » PP addressing
S1 DINT |Constant| KnX | KnY | KnM | KnS |[KnLM|KnSM| D SD C \% R N
S2 DINT |Constant| KnX | KnY | KnM | KnS |[KnLM|KnSM| D SD C \% R N
S3 BOOL X Y M S
D BOOL Y

Operand description

S1: zero return speed, specifying the zero return start speed
32-bit instruction: IVC1, IVC2L: 10~100000(Hz); IVC1L: YO0,
Y1 10~100000(Hz), Y2, Y3 10~10000(Hz); IVC2H:
10~200000(Hz)

S2: crawling speed, specifying the relatively low speed when
the proximity signal is ON

S83: proximity signal, specifying the X point for inputting
proximity signal

If a non-X element is specified, the position offset of the zero
point will increase due to the influence of the PLC calculation
cycle.

D: starting address of the high-speed pulse output

IVC1, IVC2L: YO or Y1; IVC1L: YO0,Y1,Y2,Y3; IVC2H: YO,
Y2,Y4,Y5,Y6, Y7

Function description

When SMB85 clearing function is enabled, the CLR signals
for high-speed pulse outputs YO and Y1 are output through
Y2 and Y3 respectively. When SM85 is set, the CLR signals
will be output to the servo amplifier through Y2 and Y3.

Note

1. Because the ZRN instruction is incapable of searching the
proximity signal automatically, the zero return operation must
start earlier than where the proximity sensor is located.

2. During the return to zero process, the value of the current
value register will decrease.

3. The minimum value of actual output pulse frequency is
determined by the following formula:

F_ %500

max

min_acc T

Fra is the maximum speed set by SD85 and SD86, T is

ACC/DEC time set by SD87 (unit: ms),
minimum output frequency limit.

4. The output pulse frequency will still output the frequency
of the calculated result even if designated the value lower
than the calculated result. The frequency of the initial
acceleration and final deceleration cannot be lower than the
calculated result. If the maximum speed is below the
calculated result, there will be no pulse output.

5. O<crawling speed<one tenth of the Max. speed

6. Refer to Chapter 11 Using locating function.

Fminiacc is the
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Time sequence chart

Frequency S1 Zero return speed
Pulse outputT S2 Crawling speed
Y » Position
Zero return
ON starting point
OFF
» Position
ON
Clearing signel;llOte1 OFF r »
Width: 20ms + scan cyc"‘j‘ Within 1ms
: ON
Monitoring o;\lote ’ OFF » Position
pulse output
Note 1: When SM85 is set, the clearing function is valid
Note 2: SM82 & SM83 are the monitors of YO & Y1 pulse
outputs respectively
6.21.2 PLSV: Variable speed pulse output instruction
LAD: Applicable to IVC2L IVC1 IVC2H IVCIL
|—| —{ PLSV (& 1) p2) 1 Influenced flag bit
IL: PLSV (S) (D1) (D2) Program steps 8
(0] d| T Applicabl | t Indexed
ran icable elements
pera ype PP addressing
S DINT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
D1 BOOL Y
D2 BOOL Y M S
Operand description stop, it is recommended to use the RAMP instruction to
s e f H change the value of pulse frequency S.
. output pulse frequency(Hz .
] P .p ] q y(Hz) 3. In the process of high-speed pulse output, when the
32-bit instruction: IVC1, IVC2L: 10~100000(Hz),

-10~-100000(Hz);

IVC1L: YO0,Y1 10~100000(Hz), -10~-100000(Hz), Y2,Y3
10~10000(Hz), -10~-10000(Hz);

IVC2H: 10~200000(Hz), -10~-200000(Hz)

D1: starting address of the high-speed pulse output
IVC1, IVC2L: YO or Y1; IVC1L: YO, Y1, Y2, Y3;
YO0, Y2, Y4,Y5,Y6, Y7

D2: starting address of rotating direction signal output. Its
state is determined by S:

When S is positive: D2 is ON

When S is negative: D2 is OFF

IVC2H:

Function description

1. You can change S even in the state of outputting
high-speed pulses

2. Because there will be no acceleration or deceleration
during the start & stop, if buffer is needed during the start or

power flow driven by the instruction turns OFF, the output will
stop without deceleration.

4. If the corresponding high-speed pulse output monitor
(SM82 or SM83) is ON, the power flow driven by the
instruction will not be driven by the instruction again after the
power flow turns OFF.

5. The direction is determined by the positive or negative
nature of S.

Note

1. The high-speed I/O instructions, PLS instruction and
locating instructions can use Y0 or Y1 to output high-speed
pulses. However, take care not to use more than one such
instructions on YO or Y1 at one time.

2. Refer to Chapter 11 Using locating function.
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6.21.3 DRVI: Relative position control instruction

LAD: Applicable to IVC2L IVC1IVC1S IVC2H IVCIL
|—| — DRVI  (51) (52) (1) (hz) 1|Influenced flag bit
IL: DRVI (S1) (S2) (D1) (D2) Program steps "
] Indexed
Operand| Type Applicable elements )
addressing
S1 DINT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
S2 DINT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
D1 BOOL Y
D2 BOOL Y M S

Operand description

S1: output pulse number (relatively specified)

32-bit instruction: -999999~+999999

S2: output pulse frequency(Hz)

32-bit instruction: 1VC1, IVC2L: 10~100000(Hz); IVCA1L:
Y0,Y1 10~100000(Hz),Y2,Y3 10~10000(Hz); IVC2H:
10~200000(Hz)

D1: starting address of the high-speed pulse output

IVC1, IVC2L: YO or Y1; IVC1L: YO,Y1,Y2,Y3; IVC2H: YO, Y2,
Y4,Y5, Y6, Y7

D2: starting address of rotating direction signal output. Its
state is determined by S7:

When 81 is positive: D2 is ON

When 81 is negative: D2is OFF

Function description

1. S1is stored in the following current registers:

YO output: SD80, SD81 (32-bit)

Y1 output: SD82, SD83 (32-bit)

2. When D2 is OFF, the value of the current value register
will decrease.

3. The rotating direction is determined by the positive or
negative nature of S1.

4. Changing the operands during the execution of the
instruction will not take effect until the next cycle when the
instruction is executed again.

5. During the execution of the instruction, the output will
decelerate to stop when the driven contact turns OFF. The
execution completion flag SM will not act then.

6. If the corresponding high-speed pulse output control
(SM80 or SM81) is ON, the contact driven by the instruction
will not be driven by the instruction again after the the power
flow turns OFF.

Note
1. The minimum value of actual output pulse frequency is
determined by the following formula:

F = Eﬂi\x X 500

min_ acc T

Fra is the maximum speed set by SD85 and SD86, T is

ACC/DEC time set by SD87 (unit: ms),
minimum output frequency limit.

Fminiacc is the

2. The output pulse frequency will still output the frequency
of the calculated result even if designated the value lower
than the calculated result. The frequency of the initial
acceleration and final deceleration cannot be lower than the
calculated result. If the maximum speed is below the
calculated result, there will be no pulse output.

3. O<crawling speed<one tenth of the Max. speed

4. Refer to Chapter 11 Using locating function.
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6.21.4 DRVA: Absolute position control instruction

LAD: Applicable to IVC2L IVC1 IVC2H IVC1L
|— +— DRvA 5D (52) (1) (0z) ] Influenced flag bit
IL: DRVA (S1) (S2) (D1) (D2 Program steps 1
Operand | Type Applicable elements Indexe.d
addressing
S1 DINT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C \% R \
S2 DINT | Constant | KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C \% R \
D1 BOOL Y
D2 |BOOL Y M S
Operand description SD341 .Y4 outputs the current position of locating
instruction (LSB) (IVC2H)
S1: targe position (absolutely specified) SD350 Y5 outputs the current position of locating
32-bit instruction: -999999~+999999 instruction (MSB) (IVC2H)
: Y5 outputs the current position of locating
S2: output pulse frequency(Hz) SD351 instruction (LSB) (IVC2H)
32-bit instruction: IVC1, IVC2L: 10~100000(Hz); IVC1L: SD360 Y6 outputs the current position of locating
Y0,Y1 10~100000(Hz),Y2,Y3 10~10000(Hz); IVC2H: instruction (MSB) (IVC2H)
10~200000(Hz) SD361 Y6 outputs the current position of locating
. . instructi LSB) (IVC2H
D1: starting address of the high-speed pulse output instruction (LSB) { ) — -
_ SD370 Y7 outputs the current position of locating
IVC1, IVC2L: YO or Y1; IVC1L: YO,Y1,Y2,Y3; IVC2H: YO, Y2, instruction (MSB) (IVC2H)
Y4, Y5, Y6, Y7 SD371 Y7 outputs the current position of locating
PLC output must apply transistor output. instruction (LSB) (IVC2H)

D2: starting address of rotating direction signal output
When the output pulse is positive, D2 is ON

When the output pulse is negative, D2 is OFF
Function description

1. Output pulse in S1 corresponding to the current register
as the relative position as follows:

SD80 YO outputs the current position of locating
instruction (MSB)(IVC1)

SD81 YO outputs the current position of locating
instruction (LSB)(IVC1)

SD82 Y1 outputs the current position of locating
instruction (MSB) (IVC1)

SD83 Y1 outputs the current position of locating
instruction (LSB) (IVC1)

SD200 YO outputs the current position of locating
instruction (MSB) (IVC2L,IVC1L,IVC2H)

SD201 YO outputs the current position of locating
instruction (LSB) (IVC2L, IVC1L,IVC2H)

SD210 Y1 outputs the current position of locating
instruction (MSB) (IVC2L, IVC1L)

SD211 Y1 outputs the current position of locating
instruction (LSB) (IVC2L, IVC1L)

SD320 Y2 outputs the current position of locating
instruction (MSB) (IVC1L,IVC2H)

SD321 Y2 outputs the current position of locating
instruction (LSB) (IVC1L,IVC2H)

SD330 .Y3 outputs the current position of locating
instruction (MSB) (IVC1L)

SD331 .Y3 outputs the current position of locating
instruction (LSB) (IVC1L)

SD340 .Y4 outputs the current position of locating
instruction (MSB) (IVC2H)

2. When D2 is OFF, the value of the current value register
will decrease.

3. The rotating direction is determined by the positive or
negative nature of S1.

4. Changing the operands during the execution of the
instruction will not take effect until the next cycle when the
instruction is executed again.

5. During the execution of the instruction, the output will
decelerate to stop when the driven contact turns OFF. The
execution completion flag SM will not act then.

6. If the corresponding high-speed pulse output control
(SM80 or SM81) is ON, the contact driven by the instruction
will not be driven by the instruction again after the the power
flow turns OFF.

Note

1. The minimum value of actual output pulse frequency is
determined by the following formula:

Eﬂi\x X 500

min_acc T

Fra is the maximum speed set by SD85 and SD86, T is

ACC/DEC time set by SD87 (unit: ms),
minimum output frequency limit.

Fminiacc is the

2. The output pulse frequency will still output the frequency
of the calculated result even if designated the value lower
than the calculated result. The frequency of the initial
acceleration and final deceleration cannot be lower than the
calculated result. If the maximum speed is below the
calculated result, there will be no pulse output.
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3. O<crawling speed<one tenth of the Max. speed 4. Refer to Chapter 11 Using locating function.
6.21.5 ABS: Read current value instruction
LAD: Applicable to IVC2L IVC1 IVC2H
l L 4BS () @1) e ] Influenced flag bit
IL: ABS (S) (D1) (D2) Program steps 8
] Indexed
Operand | Type Applicable elements )
addressing
s BOOL| X Y M S
D1 |BOOL Y M S
D2 | DINT KnY | KnM | KnS D |SD| C R v

Operand description

S: the input point from servo

The input points occupies three consecutive Xs (S, S+1 and
S+2) or other bit elements.

D1: output points to servo.

The output points occupies three consecutive Ys (D1, D1+1
and D71+2) or other bit elements

D2: the current value (32-bit) read from servo.

The current value occupies two word elements: D2 (MSB)
and D2+1 (LSB). Because the read current value must be
written into SD80 or SD82 (32-bit signed integer), you can
directly specify SD80 or SD82 as D2.

Function description

1. You should power on the PLC and servo amplifier at the
same time, or power on the servo amplifier first, in order to
make sure that the servo amplifier is ON before the PLC
enters the RUN state.

2. The read current value D2 can be stored in any word
element, but the current value must be eventually stored in
SD80 or SD82.

3. The power flow of the ABS instruction should be ON after
the current value is read, otherwise the servo amplifier will
turn OFF.

4., SM82 and SM83 are the output monitors of YO and Y1.
The monitors will turn OFF after the output is complete.

5. When the power flow is valid and the servo is ON, the
ABS instruction will send the transmission mode signal.

6. When the data transmission ready signal and the ABS
request signal coincide with each other, the (32+6)bit data
communication will start.

7. The data are tranmitted through the ABS 2-bit (bit0 & bit1)
loop.

8. The system error code for ABS Data Read Timeout is 79;
for ABS Data Read and Check Error, 80.

The wire connection for the I/O signals of the ABS instruction is as shown in the following figure:

PLC Servo amplifier
EC10 - 1614BRA IRER =2
X 0 | ABS (bit0) PF 24
X 1 ————ABS (bit 1) Z8P 23
Data transmission
X2 7 ready — T 25
COM SG 16
Y 4 Servo ON SON |12
Y5 . ABS transmission __| 13 |44
mode
Y 6 ABS request D14 |45
COM2

PLC Servo amplifier
EC10-1614BRA MR-J2-A
X0 ABS (bit 0) D01 4
X1 —————ABS (bit 1) ZSP |19
X 2 Data transmission TLC 6
ready
COM SG |10
Y 4 — Servo ON SON 5
Y 5 ABS transmission | ABSM 8
mode
Y 6 BS request ——ABSR 9
COM2
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Time sequence chart

ON
Power suppl
PRl OFF
Note 4
Servo ON'signal ~ ON E
(SON) |
Note 1 OFF '
: 1
ABS transmission ON 1
mode (ABSM). i
Note 1 OFF |
T
. . ' ' 1 1
ABS transmission ! | | | :
request (ABSR) ! ! ! I !
Note ! OFF : : : E :
i Note 5 i E E i
Data transmission ON | | | ! |
ready (TLC). , 1 , ! 1
Note 2 OFF | i | 1 i
N T
! ! Noteb | | Vo |
' ' ' i '
1 | 1 ' |
1 | 1 | |
| P - :
H 1 H ! 1
1 il 1 1
Do L Do :
Send ABS data QN E E ! E
1
DO1/ZSP ' : ! 1
main circuit L}—, 80ms | L—  80ms i
¥ e P S '
Ready. Note 2 Readyl for
RD operation.
Ready for Note 3
peration.
Note 1: the signal PLC sends to servo amplifier Note 3
Note 2: the signal servo amplifier sends
Note 3: system data transmission over, ready for normal operation. After RD is set, ABSM signal will not be accepted
Note 4: Here the SON signal is set before ABSM signal. Despite that, the main circuit will not be ON until ABSM is set ON. If
transmission mode is interrupted with ABSM being set OFF during the ABS trasmission, the servo amplifier will report overtime alarm
(AL.E5).
Note 5: These sianal pins' definitions will chanae upon ABSM set/reset. See the related Mitsubishi product information.

Note

The ABS instruction supports the Mitsubishi MR~J2 and MR~J2S servo amplifiers and use its specialized data transmission
protocol to read the current value of absolute position. The ABS instruction is a dedicated 32-bit instruction. For the servo
amplifiers of other brands, reading the current value of absolute position requires communication or other designated methods.
When the ABS instruction is executed, the related I/O points will be processed accordingly. Therefore, the ABS instruction is
applicable only to Mitsubishi servo amplifiers.

6.21.6 DSZR: Regress to origin with DOG search instruction

LAD: Applicable to IVC2L IVC2H IVCIL
— — SR (5D (52 O ©2) 1 |influenced fiag bit
IL: DSZR (S1) (S2) (D1) (D2) Program steps 9
Ind
Operand| Type Applicable elements " exe.d
addressing
S1 BOOL X Y M S
S2 BOOL
D1 BOOL
D2 BOOL Y M S

Operand description
S1: element SN of near-point input signal (DOG). When D1: pulse SN of output pulse. IVC1, IVC2L: YO or Y1,
designated to input the element, due to the influence from IVC1L: Y0,Y1,Y2,Y3; IVC2H: YO, Y2, Y4, Y5, Y6, Y7

PLC operation cycle, the origin position offset will be D2: object SN of rotating direction signal output
enlarged.

S2: element SN of zero-point input signal. Range: X0~X7
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Function description

The near-point signal and zero-point signal are available.
Forward rotation limit and reverse rotation limit are designed.
The action of origin return will vary due to different positions.
After the instruction is completed, send the clear signal.

Origin return direction

Reverse rotation limit Back D Front o
! 1 Forward rotation limit

Reverse rotation action

_ _ Base speed
D

Forward rotation action

1. The initial position before DOG:

1) By executing the instruction of origin return, start acting
2) Move in origin return direction at origin return speed

3) Once detecting the front of DOG, decrease to crawling
speed

4) After detecting the back of DOG, stop when detecting the
first zero-point signal

2. The initial position in DOG:

1) By executing the instruction of origin return, start acting
2) Move in the opposite direction of origin return at origin
return speed

3) After detecting the front of DOG, decrease to stop (leave
DOG)

4) Move in origin return direction at origin return speed (enter
DOG again)

5) Once detecting the front of DOG, decrease to crawling
speed

6) After detecting the back of DOG, stop when detecting the
first zero-point signal

3. The initial position at near-point signal OFF (after DOG):
1) By executing the instruction of origin return, start acting
2) Move in origin return direction at origin return speed

3) When detecting reverse rotation limit, decrease to stop

4) Move in the opposite direction of origin return at origin
return speed

5) After detecting the front of DOG, decrease to stop (leave
DOG)

6) Move in origin return direction at origin return speed

7) Once detecting the front of DOG, decrease to crawling
speed

8) After detecting the back of DOG, stop when detecting the
first zero-point signal

4. The initial position at limit switch (forward rotation limit or
reverse rotation limit):

1) By executing the instruction of origin return, start acting

2) Move in the opposite direction of origin return at origin
return speed

3) After detecting the front of DOG, decrease to stop (leave
DOG)

4) Move in origin return direction at origin return speed (enter
DOG again)

5) Once detecting the front of DOG, decrease to crawling
speed

6) After detecting the back of DOG, stop when detecting the
first zero-point signal

Note

1. The PLSY, PLS and locating instructions can output
high-speed pulses through YO and Y1. Note that only one
instruction can use one output port at one time.

2. The minimum value of actual output pulse frequency is
determined by the following formula:

Eﬂi\x X 500

min_acc T

Fra is the maximum speed set by SD85 and SD86, T is

ACC/DEC time set by SD87 (unit: ms),
minimum output frequency limit.

Fminiacc is the

3. The output pulse frequency will still output the frequency
of the calculated result even if designated the value lower
than the calculated result. The frequency of the initial
acceleration and final deceleration cannot be lower than the
calculated result. If the maximum speed is below the
calculated result, there will be no pulse output.

4. O<crawling speed<one tenth of the Max. speed

5. Refer to Chapter 11 Using locating function.

Example

The parameters of the Max. speed, base speed, ACC/DEC
time, origin return speed and crawling speed can be set by
default or by elements.

SMO 100000
— i Dmov 100000 SDE0Z 1
100
i Mo 100 5SDE04 1
5000
H Moy 5000 SDE05 1
2000
H Moy 2000 SDE0T 1
o000
H DmMO¥  S000 SDe0g 1

Execute regress to origin with DOG search instruction:

[ OFF OFF OFF OFF
+— — DSZE MO0 bl bii] T4 ]
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6.21.7 DVIT: Interrupt locating
LAD: Applicable to IvceaL IVCIL
— — it 51 52 ®D ©2 1 |influenced fiag bit
IL: DVIT (S1) (S2) (D1) (D2) Program steps 1
] Indexed
Operand | Type Applicable elements )
addressing
S1 DINT |Constant| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C \% R \
S1 DINT |Constant| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C \% R \
D1 BOOL Y
D2 BOOL Y M S
Operand description element instruction element
S1: output pulses after interrupt (relative address) Y0 SM289
Y1 SM299

S2. output pulse frequency. IVC2L: 10~100000(Hz);
IVC1L:Y0,Y1 10~100000(Hz),Y2,Y3 10~10000(Hz)

D1: SN of output pulse. IVC2L: YO~Y1; IVC1L: YO,Y1,Y2,Y3.
D2: object SN of rotating direction signal output

Function description

1. Execute DVIT instruction. SM260 is valid interrupt input
function, SD240 is the designation of interrupt input function,
SM287 is logic inversion element of interrupt input signal.
Logic inversion is to generate interrupts after confirming
whether interrupt element is ON or OFF.

2. The designated method of interrupt input: SM260 is set
ON.

3. Designate the SN of interrupt input (X0~X7) in SD240 or
the user interrupt instruction element. The low 8bit of SD240
corresponds to interrupt input of pulse output YO and high
8bit corresponds to interrupt input of pulse output Y1.

v:Iite Content
0 Designate X0 to interrupt input signal
1 Designate X1 to interrupt input signal
7 Designate X7 to interrupt input signal
8" Designate the user interrupt instruction element™ to
interrupt input signal
Pulse output User interrupt

Note

1. The PLSY, PLS and locating instructions can output
high-speed pulses through YO and Y1. Note that only one
instruction can use one output port at one time.

2. The minimum value of actual output pulse frequency is
determined by the following formula:

Eﬂi\x X 500

min_acc T

Fra is the maximum speed set by SD85 and SD86, T is

ACC/DEC time set by SD87 (unit: ms),
minimum output frequency limit.

Fminiacc is the

3. The output pulse frequency will still output the frequency
of the calculated result even if designated the value lower
than the calculated result. The frequency of the initial
acceleration and final deceleration cannot be lower than the
calculated result. If the maximum speed is below the
calculated result, there will be no pulse output.

4. When the output pulses are less than the pulses needed
by deceleration, deceleration frequency action can be
completed.

5. Refer to Chapter 11 Using locating function.

Example

na OFF OFF
2 —— IDVIT 000 1000 1] Tl 1
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6.21.8 STOPDV: Pulse output stop instruction
LAD: Applicable to IVC2H
}—{ L SRV 1) (52) 53 @] Influenced flag bit
IL: STOPDV (S1) (S2) (S3) (D) Program steps 12
Operand | Type Applicable elements a(!lr:r':sei:g
S1 DINT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD \
S2 DINT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD \
S3 DINT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD \
D BOOL Y

Operand description

S1: output pulses after executing the instruction (relative
address)

S2: base speed in deceleration

S83: time from the original output action decelerates to base
speed

D: output point SN corresponding to high-speed pulse. YO,
Y2,Y4,Y5, Y6, Y7

Function description

1. Execute STOPDV instruction. Start in the process of PLSY,
PLS and locating instructions and stop output action of the
designated axis.

2. When the power flow is ON, stop after running the
designated pulse. When the pulse is 0, stop output
immediately; when the pulse is larger than 0, continue output,
then decelerate to base speed, and stop output until
reaching base speed.

3. The base speed and ACC/DEC time are set in the special
data register of output axis, and the setting will be not
changed when executing the instruction; the base speed and
ACC/DEC time will be executed according to the setting in
Operand rather than the setting in the special data register.
4. The direction signal of output axis needs no designation
and it can identify the direction signal designated in original
PLSY, PLS and locating instructions. Executing the
instruction will not change the state of the direction signal.

Note

1. The minimum value of actual output pulse frequency is
determined by the following formula:

- T

Fra is the maximum speed set by SD85 and SD86, T is

ACC/DEC time set by SD87 (unit: ms),
minimum output frequency limit.

Fminiacc is the

2. The output pulse frequency will still output the frequency
of the calculated result even if designated the value lower
than the calculated result. The frequency of the initial
acceleration and final deceleration cannot be lower than the

calculated result. If the maximum speed is below the
calculated result, there will be no pulse output.

3. When the output pulses are less than the pulses needed
by deceleration, deceleration frequency action can be
completed.

4. D can be designated to YO, Y2, Y4, Y5, Y6 and Y7. Y1
and Y3 can be direction signal or negative pulse output
signal to match with YO and Y2 separately.

5. If the output axis is in stop state, perform no operation. If
the output axis is executing LIN, CW and CCW instructions,
perform no operation.

6. Refer to Chapter 11 Using locating function.

Example

In the main program, use PLSY instruction to drive YO. The
power flow is controlled by MO element:

o¥
Mo
ig PISY 10000 o 10 ]

Set the interrupt source of interrupt subprogram, such as:

=
BFan: [ %
higisat ¢ [EEA LFTIPE C FErE=6) =
B
i mik

Add the following sentence in interrupt subprogram:

OFF

W Mz
STOFDY 30000 500 4000 T 1

OFF
EST Mo 1
In above instruction, at the instant of setting X6 ON, YO will
decelerate to stop after outputting pulses. Until YO stops
completely, output 30000 pulses regardless of the scan
cycle.
For STOPDV instruction in INT_1, Operand1 is 0, as shown
below:

= STOPIV O o 0 ™ ]

OFF
RST mo 1
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When the event of interrupt source generates (X6 rising
edge), YO will stop immediately regardless of the scan cycle.
Note: When executing STOPDV instruction, disconnect
relevant power flow of high-speed instruction for YO in

6.21.9 LIN: Linear trace interpolation

primary function simultaneously to avoid scanning the
instruction and restarting high-speed output after YO stops.

LAD: Applicable to IVC2H
}—{ F—— LIN (S DI D2) (D3) (D4
&) o) ©2 03 09 ] Influenced flag bit
IL: LIN (S) (D7) (D2) (D3) (D4) Program steps 12
Ind
Operand | Type Applicable elements " exe.d
addressing

S DINT D

D1 BOOL Y

D2 BOOL Y

D3 BOOL Y

D4 BOOL Y

Operand description

S: starting address of storage area for parameter list

D1: corresponding output point SN of X axis pulse signal (or
positive pulse signal). Range: Y0, Y4, Y5, Y6, Y7

D2: corresponding output point SN of X axis direction signal
(or negative pulse signal)

D3: corresponding output point SN of Y axis pulse signal (or
positive pulse signal). Range: Y2, Y4, Y5, Y6, Y7

D4: corresponding output point SN of Y axis direction signal
(or negative pulse signal)

Function description

1. Move to the target position in linear trace at designated
vector speed.

2. Definitions of parameter list

D Content
element
S Reserved
Relation between action mode and output logic
(configuration code in decimal)
Configuration Mode Qutput logic
Pulse+direction
00 Incremental (positive ON/
negative OFF)
S+ 01 Incremental Posm\_/e pulse
+negative pulse
Pulse+direction
10 Absolute (positive ON/
negative OFF)
11 Absolute Positi\_/e pulse
+negative pulse
S+2 Resultant speed, initial speed Fmin(Hz) (MSB)
S+3 Resultant speed, initial speed Fmin(Hz) (LSB)
S+4 Resultant speed, Max. speed Fmax(Hz) (MSB)
S+5 Resultant speed, Max. speed Fmax(Hz) (LSB)
S+6 ACC/DEC time T(ms) (MSB)
S+7 ACC/DEC time T(ms) (LSB)
S+8 X axis target position (move distance) (MSB)
S+9 X axis target position (move distance) (LSB)
S+10 Y axis target position (move distance) (MSB)
S+11 Y axis target position (move distance) (LSB)

(1) In the incremental mode, the target trace adopts relative
address, referring to the move distance of X and Y axes from
the current position to the target.

(2) In the absolute mode, the target trace adopts absolute
address, referring to the absolute coordinate of the target
position on X and Y axes.

Note

1. D1 and D3 must be used in group. When the output group
is YO and Y2, Y1 and Y3 can be direction signal or negative
pulse output signal to match with YO and Y2 separately. D1
and D3 can select any two of Y4, Y5, Y6, Y7 for interpolation,
and the corresponding direction signals are free to select.

2. Output group (YO, Y2) can be designated to
“pulsetdirection” mode or “positive pulset+negative pulse”
mode, the Max. speed 100k; Y4, Y5, Y6, Y7 for interpolation
are output in “pulse+direction” mode, the Max. speed 20k.

3. The move distance of each axis should not exceed
16,777,215 pulses at a time.

4. Note that only one of PLSY, PLS or locating instructions
can be used for one high-speed port at one time.

Example
0
L may 0 100 ]
EEER
1000
oy 1000 il ]
THRIES
20000
oy 20000 104 ]
ERiEE
200
oy 200 108 ]
hniEiERT (8]
200000
THOV 300000 D108 ]
Xg%f%i}]ﬁ
400000
INOY 400000 D1tD ]
Ygﬁhfgiﬁjﬁﬁ
0 OFF OFF OFF i
i _¢MU|_[ ¥ D100 0 1 e 3 ]
¢z} BT AE vHEMGe R
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6.21.10 CW: Clockwise circular trace interpolation
LAD: Applicable to IVC2H
}—{ —] Cw S, D1 D2, D3, D4,
&) o) 02 03 0) ] Influenced flag bit
IL: CW_(S) (D1) (D2) (D3) (D4) Program steps 12
] Indexed
Operand| Type Applicable elements )
addressing
S DINT D
D1 |BOOL Y
D2 |BOOL Y
D3 BOOL Y
D4 |BOOL Y
P X coordinate of passed point (LSB)
Operand description
P P S+14 Cer_1ter of a circle of Y_axis/
S: starting address of storage area for parameter list Y coordinate of passed point (MSB)
. . . . Center of a circle of Y axis/
D1: corresponding output point SN of X axis pulse signal (or S+15 Y coordinate of passed point (LSB)

positive pulse signal). Range: Y0, Y4, Y5, Y6, Y7

D2: corresponding output point SN of X axis direction signal
(or negative pulse signal)

D3: corresponding output point SN of Y axis pulse signal (or
positive pulse signal). Range: Y2, Y4, Y5, Y6, Y7

D4: corresponding output point SN of Y axis direction signal
(or negative pulse signal)

Function description

1. Move to the target position in clockwise circular trace at
designated linear speed.

2. Definitions of parameter list

D Content
element
Method to form circular arc
Configuration Mode
S 0 Designate center of a circle
1 Designate passed position
Relation between action mode and output logic
(configuration code in decimal)
Configuration Mode Qutput logic
Pulse+direction
00 Incremental (positive ON/
negative OFF)
s+ 01 Incremental Posm\_/e pulse
+negative pulse
Pulse+direction
10 Absolute (positive ON/
negative OFF)
11 Absolute Positi\_/e pulse
+negative pulse
S+2 (Reserved)
S+3 (Reserved)
S+4 Resultant speed (MSB)
S+5 Resultant speed (LSB)
S+6 (Reserved)
S+7 (Reserved)
S+8 X axis move distance (target position) (MSB)
S+9 X axis move distance (target position) (LSB)
S+10 Y axis move distance (target position) (MSB)
S+11 Y axis move distance (target position) (LSB)
S+12 Cer_1ter of a circle of X_axis/
X coordinate of passed point (MSB)
S+13 Center of a circle of X axis/

(1) In the incremental mode, the target trace adopts relative
address, referring to the move distance of X and Y axes from
the current position to the target.

(2) In the absolute mode, the target trace adopts absolute
address, referring to the absolute coordinate of the target
position on X and Y axes.

Note

1. D1 and D3 must be used in group. When the output group
is YO and Y2, Y1 and Y3 can be direction signal or negative
pulse output signal to match with YO and Y2 separately. D1
and D3 can select any two of Y4, Y5, Y6, Y7 for interpolation,
and the corresponding direction signals are free to select.

2. Output group (YO, Y2) can be designated to
“pulsetdirection” mode or “positive pulset+negative pulse”
mode, the Max. speed 100k; Y4, Y5, Y6, Y7 for interpolation
are output in “pulse+direction” mode, the Max. speed 20k.

3. The move distance of each axis should not exceed
16,777,215 pulses at a time.

4. Note that only one of PLSY, PLS or locating instructions
can be used for one high-speed port at one time.

5. The coordinate of passed point designated in passed
position mode refers to the position the whole circle passes
while the path of user-defined trace may not pass.

Example
If the displacement of the current SD element is (2000,
5000), the circular arc will be drawn as follows:

A

Starting point  Center of the
(2000,5000) circle (6000,5000)

Y axis (SD320)

///

Endpoint
(6000,1000) >

X axis (SD200)
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The incremental mode can be used. The displacement of end point relative to starting point is (4000, -4000) and the

displacement of center of the circle relative to starting point is (4000, 0). The programming can be:

Ho

it |

a
M

— — v 0 00 ]

BEW
1000

I owov 1000 D104 ]
4000

 omov 4000 1108 ]
HHIFEENIE
S
4000

I owov  -4000 110 ]
TRFEENEE
=
4000

b owov 4000 niz ]
gt
W E

[ mwav o mid ]
B THtE
T &

i i) o o o
Ha
—mm— cv D00 10 sl 2 13 ]
AEER bR dedE vhbae e

6.21.11 CCW: Counterclockwise circular trace interpolation

LAD: Applicable to IVC2H
}—{ —] Cccw (S, D1 D2, D3, D4,
&) o) 02 03 0) ] Influenced flag bit
IL: CCW (S) (D1) (D2) (D3) (D4) Program steps 12
] Indexed
Operand| Type Applicable elements )
addressing
S DINT D
D1 BOOL Y
D2 |BOOL Y
D3 BOOL Y
D4 |BOOL Y
Operand description D Content
element
S: starting address of storage area for parameter list Method to form circular arc
D1: corresponding output point SN of X axis pulse signal (or s Configuration Mode -

" . . 0 Designate center of a circle
positive pulse signal). Range: YO0, Y4, Y5, Y6, Y7 1 Designate passed position
D2: corresponding output point SN of X axis direction signal _ _ _

. . Relation between action mode and output logic
(or negative pulse signal) (configuration code in decimal)
D3: corresponding output point SN of Y axis pulse signal (or Configuration Mode Output logic

" . . Pulse+tdirection
positive pulse signal). Range: Y2, Y4, Y5, Y6, Y7 00 Incremental (positive ON/
D4: corresponding output point SN of Y axis direction signal negative OFF)
(or negative pulse signal) S+ 01 Incremental Positive pulse

J p 9 +negative pulse
Function description Pulse+direction
10 Absolute (positive ON/
1. Move to the target position in counterclockwise circular negative OFF)
. . Positive pulse
trace at designated linear speed. 1 Absolute +negative pulse
2. Definitions of parameter list S+2 (Reserved)
S+3 (Reserved)
S+4 Resultant speed (MSB)
S+5 Resultant speed (LSB)
S+6 (Reserved)
S+7 (Reserved)
S+8 X axis move distance (target position) (MSB)

225




Programming manual of IVC series small PLC

Chapter 6 Application instructions 226

S+9 X axis move distance (target position) (LSB)
S+10 Y axis move distance (target position) (MSB)
S+11 Y axis move distance (target position) (LSB)

Center of a circle of X axis/

St12 X coordinate of passed point (MSB)
S+13 Cen_ter of a circle of X _axis/

X coordinate of passed point (LSB)
S+14 Cer_1ter of a circle of Y_axis/

Y coordinate of passed point (MSB)
S+15 Center of a circle of Y axis/

Y coordinate of passed point (LSB)

(1) In the incremental mode, the target trace adopts relative
address, referring to the move distance of X and Y axes from
the current position to the target.

(2) In the absolute mode, the target trace adopts absolute
address, referring to the absolute coordinate of the target
position on X and Y axes.

Note

1. D1 and D3 must be used in group. When the output group
is YO and Y2, Y1 and Y3 can be direction signal or negative
pulse output signal to match with YO and Y2 separately. D1
and D3 can select any two of Y4, Y5, Y6, Y7 for interpolation,
and the corresponding direction signals are free to select.

2. Output group (YO, Y2) can be designated to
“pulsetdirection” mode or “positive pulset+negative pulse”
mode, the Max. speed 100k; Y4, Y5, Y6, Y7 for interpolation
are output in “pulse+direction” mode, the Max. speed 20k.

3. The move distance of each axis should not exceed
16,777,215 pulses at a time.

4. Note that only one of PLSY, PLS or locating instructions
can be used for one high-speed port at one time.

5. The coordinate of passed point designated in passed
position mode refers to the position the whole circle passes
while the path of user-defined trace may not pass.

Example
If the displacement of the current SD element is (6000,

1000), the circular arc will be drawn as follows:

A

End point  Center of the circle
(2000,5000) (6000,5000)

Y axis (SD320)

Starting point
(6000.1000)

X axis (SD200)

\4

The incremental mode can be used. The displacement of
end point relative to starting point is (-4000, 4000) and the
displacement of center of the circle relative to starting point
is (0, 4000). The programming can be:

0
| em
- — v 0 100 ]

FEER
1000

k mmov 1000 104 ]
-4000

i omoy 4000 1108 ]
NHHRSENEE
)
4000

I omov 4000 110 ]
RSN
=
0

 mmav o 1z ]
BLhta
R
4000

[ omov 4000 114 ]
BT
HE

o OFF OFF 0FF OFF
B —ﬁ—[ cov Dioo 0 11 1z T3 ]
AEERD NHEEKY MHTAR vERRK TRETE
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6.21.12 MOVELINK: Synchronous control instruction
LAD: Applicable to IVC2H
i OMOVELING (51) (52) 53) (5 (59 56 T [ ftag bit
IL: MOVELINK(S1)(S2)(S3)(S4)(S5)(S6) Program steps 17
Operand| Type Applicable elements Indexe.d
addressing
S1 DINT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM SD C \% \
S2 DINT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% \
S3 DINT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \%
S4 DINT [Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \%
S5 BOOL Y
S6 BOOL Y Cc

Operand description

S1: total pulses of secondary axis in the following process
S2: total pulses of primary axis in the followed process

S3: pulses of primary axis before reaching constant speed
synchronization

S4: pulses of primary axis after completing constant speed
synchronization

S5: corresponding output point SN of secondary axis pulse
signal. Range: Y4, Y5

S6: corresponding output point SN or high-speed counter
SN of primary axis pulse signal. Range: YO~Y7, C236~C255,
C301~C306

Function description

1. The instruction realizes simple synchronous functions of
two axes. The secondary axis measures and follows the
speed and position of the primary axis. The primary axis can
be high-speed output port of the module or high-speed input

port.
Total amount of
movement

‘Amount of Amount o
synchronizing synchronizing
secondarly axis ¥
Amount of

ovemen jnovemen
Amourt of
Total amount
of movement
vement of

before [ _>‘ after [
movement of
rimary axis

Speed
secondal
axis,

= =
© 3

s 7. 7.

Speed Synchronization

Stansynchronized completed

End

2. As shown above, after the instruction starts, the
secondary axis begins from static state and follows the

primary axis to run after ACC and DEC process. When the
primary axis outputs S3, two axes will be consistent in speed
and start constant speed synchronization. When the pulses
of the primary axis from the target position is S4, constant
speed synchronization will be over and the secondary axis
will start decelerating. When the primary axis arrives at the
target position, the secondary axis will stop.

3. When the primary axis is defined as output axis, S6 will be
YO0~Y7; when it is defined as input axis, S6 is C236~C255 or
C301~C306.

4. When the power flow is ON, the secondary axis will run.
The instruction supports calling methods of main programs,
subprograms and interrupt programs.

5. The direction signal of output axis does not need
designation and its ON/OFF state will not change in the
following process.

Note

1. Note that only one of PLSY, PLS or locating instructions
can be used for one high-speed port at one time.

2. The output point SN D corresponding to high-speed pulse
can be: YO0, Y2, Y4, Y5, Y6, Y7. Y1 and Y3 can be direction
signal or negative pulse output signal to match with YO and
Y2 separately.

Example

w ML
— FPLsY 10000 a i ]

OFF QFF

Mz
——{MOVELINE 100000 200000 5000 S000 15 I ]
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6.21.13 GEARBOX: Electronic gear instruction
LAD: Applicable to IVC2H
}—{ 1 GEARBOX (D1 S1 D2 S2,
6 oD ) 02) (52) ] Influenced flag bit
IL: GEARBOX (D1) (S1) (D2) (S2) Program steps 9
O d| T Applicable elements Indexed
ic
peran ype PP addressing
D1 BOOL Y
S1 DINT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% \
D2 BOOL Y
S2 DINT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% \

Operand description

D1: corresponding output point SN of primary axis pulse
signal. Range: YO~Y7

S1: electronic gear ratio determined by the operand and S2
D2: corresponding output point SN of secondary axis pulse
signal. Range: Y4, Y5

S2: electronic gear ratio determined by the operand and S1
Range of electronic gear ratio (S1/S2): 1/10000~10000

Function description

1. The secondary axis follows the primary axis by electronic
gear ratio (S1/S2). When the primary axis sends N pulses,
the secondary axis will send NxS1/S2 pulses; when the
primary axis outputs F pulses, the secondary axis will output
FxS1/S2 pulses;

2. When the power flow is ON, the secondary axis will run.
3. The direction signal of output axis does not need
designation and its ON/OFF state will not change in the
following process.

4. When the electronic gear ratio<0, namely, either S1 or S2
is negative or positive, SD element of the secondary axis will
decrease along with pulse output.

Note

1. Note that only one of PLSY, PLS or locating instructions
can be used for one high-speed port at one time.

2. If the electronic gear ratio exceeds the designated range,
there will be no pulse output.

3. The output point SN D corresponding to high-speed pulse
can be: YO0, Y2, Y4, Y5, Y6, Y7. Y1 and Y3 can be direction
signal or negative pulse output signal to match with YO and
Y2 separately.

Example
OFF
WO MO
— FLSY 10000 1] o ]
OFF OFF
H M1
——{ GEARBOX 10 1 T4 2 1
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6.22 Data processing instruction

6.22.1 MEAN: Mean instruction

LAD: Applicable to IVC2H
| i L MEAR o50) wr 2 1 | Influenced flag bit | Zero, carry, borrow
IL: MEAN (S7) (D) (S2) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
S1 INT |Constant| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T R N
S2 INT |Constant D R N
D INT KnY | KnM | KnS | KnLM D SD C R Y
Operand description Example
S1: starting element SN to store the required mean values n 32 10
B—{ MEWF IO o 4 ]
S2: mean values (1~64)
D: word element SN to store the achieved mean values LD M1
Function description MEAN DO D10 4
1. Store S2 16bit mean values starting with S1 to D, and When M1=0N, calculate the mean value of 4 units starting
round down remainder. with DO and store the result to D10. When D0=32, D1=10,
D2=15 and D3=-14, D10=10.
6.22.2 WTOB: Data separation instruction for byte unit
LAD: Applicable to IVC2H
|— +——~ eros8 (5 =) 520 1 | Influenced flag bit | Zero, carry, borrow
IL: WTOB (S7) (D) (S2) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
St INT D | sSD| C T R v
S2 INT D | sSD| C T R v
D INT |Constant D R N

Operand description

S1: starting element SN to store the data which will be separated in byte unit
S2: data number to be separated (S220)

D: starting element SN to store the data which has been separated in byte unit
Function description

1. Separate the 16bit data stored in S2/S elements starting with S1 into S2 bytes, store the result into the low bytes of S2
elements starting with D and clear the high bytes.
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b15 -- = -~ — -- —-b8 b7 - -- - - - - b0 b15 — -« - = =-b8 b7 = -- == - -- = b0
f T -5
((S+)+0 Highbyte | Lowbyte | +0|  OOH | Highbyte
High byte ! Low byte !
+1 | +1 00H ! Lowbyte
L 1
. ] T
: ! +2 00H | Highbyte
T |
n/27 | Highbyte i Low byte +3 00H i L i n bytes
|
? When nis odd, carry bit and get the value. : :
| |
T
s, @+z +n-2 00H ! Highbyte
|
T
+n-1 00H | Low byte
| . A
Save HOO
2. When S2 is odd, only the high bytes (8bit) in the last data of separation source are the object data.
For example, n=5, the data of low bytes of S~S+2 will be stored in D~D+4.
b15 - - -- - - --b8 b7 -- - - - -- - b0 b15 - -- -- - == =-b8 b7 -- - == - - - b0
T T
(s +0 12H | 39H +0 00H i 12H
+1 56H ] 78H +1 00H | 39H
| |
T T
+2 FEH i DCH +2 00H ! 56H n=5
| |
+3 00H | 78H
n=5, ignore i
+4 00H | FEH
|
Save HOO

3. S2=0, the instruction will not be executed.
4. Source operand and destination operand cannot be overlapped.

Example

M1 £585 1
WTOE i} nio B ]

LD M1

WTOB DO D10 6

When M1=0N, separate 3 unit data starting with DO into 6 units according to high/low bytes, and store the result into 6 units
starting with D10. When D0=0x102, D1=0x304 and D2=0x506, D10=0x01, D11=0x02, D12=0x03, D13=0x04, D14=0x05 and
D15=0x06.
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6.22.3 BTOW: Data combination instruction for byte unit

LAD: Applicable to IVC2H

|— ——— groe o o 52 1 | Influenced flag bit | Zero, carry, borrow

IL: BTOW (S71) (D) (S2) Program steps 7

(0] d T Applicable elements Indexed

eran e

P P PP addressing
St INT D | SD| C T R v
S2 INT D | SD| C T R v
D INT |Constant D R N

Operand description

S1: starting element SN to store the data which will be combined in byte unit
S2: data number to be combined (S2=0)

D: starting element SN to store the data which has been combined in byte unit
Function description

1. Store the data after the combination of low bytes (8bit) of S2 16bit data starting with S1 into S2/2 elements starting with D.
Ignore (8bit) high bytes of 16bit data (after S1) of combination source.

D15 - <« = b8 b7 = wr x - = — = - = b0 b15 - == = == — ~-b8 b7 = — - - - b0
[ T T
t I t st I nd
+0 | dataof the 1" byte +0| thet®byte | the 2byte
T T
+1 | data of the 2" byte +1 the 3" byte | the 4" pyte
|
T
n +2 | data of the 3 byte P i I
bytes | :
| ; I n/2? the (n-1)" byte| the ™ byte
|
. /v
+n-1 | data of the n™ byte }
|
_¥
L

Ignore the high bytes.

2. When S2 is odd, the low bytes combined at last will be cleared.

D15 — == = = = b8 b7 = = == - — =~ b0 B15 - wr - == == b8 b7 == = == — == - b0
T (s9+0 ABH i 12H +0 12H i 34H
+1 CDH i 34H +1 56H : 78H
n=5 +2 EFH i 56H +2 9AH i 00H
+3 ABH i 78H
+4 CDH i 9AH n=5, *Ho0"
v
|

Ignore the high bytes.

3. S2=0, the instruction will not be executed.
4. Source operand and destination operand cannot be overlapped.

Example

M1 1 255

B—{ EIOY DO 010 6 ]
LD M1

BTOW DO D10 6

When M1=0N, store 3 unit data after the combination of 6 unit data starting with DO into 3 units starting with D10. When
D0=0x01, D1=0x02, D2=0x03, D3=0x04, D4=0x05 and D5=0x06, D10=0x102, D11=0x304 and D12=0x506.
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6.22.4 UNI: 4bit combination instruction for 16bit data

LAD: Applicable to IVC2H
| i L s =1/ & 52 1 | Influenced flag bit | Zero, carry, borrow
IL: UNI (S7) (D) (S2) Program steps 7
] Indexed
Operand| Type Applicable elements )
addressing
St INT D | sSD| C T R v
S2 INT D | sSD| C T R v
D INT |Constant D R \

Operand description

S1: starting element SN to store the data which will be combined
S2: combined data (0-4, S2=0, no processing)

D: element SN to store the data which has been combined
Function description

1. Store S2 16bit data starting with S1 into S2 elements starting with D.

=+ b15 - - <- w - <= = b4 b3 - =- - - b0
T
+0 | low 4bit —
i
1 | low 4bit v Il v
! — "
i low 4bit —
I
| low 4bit —
|
. A |
' " > Qo)

Y e
Ignored Data to be combined f

2. When S2 is 1~3, the unit of low bit {4x(4-S2)} in D is zero.

b15--------—----b4 b3 ------ --b0
T
@ +0 I low 4bit
5 ]
+1 i low 4bit v v
+2 i low 4bit
|
N N J
Y Y o
Ignored Data to be combined -
n=3,itis 0.

3. When the range of S2 is 1-4 and S2=0, the instruction will not be executed.
4. Source operand and destination operand cannot be overlapped.

Example

M1 1 4660

m— WwI 10 Do 4 ]
LD M1

UNI DO D10 4
When M1=0ON, combine low 4bit of 4 unit data starting with DO and store the result into D10. When D0=0x01, D1=0x02,
D2=0x03 and D3=0x04, D10=0x1234.
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6.22.5 DIS: 4bit separation instruction for 16bit data

LAD: Applicable to IVC2H

— ——— a5 5) el 522 1 | Influenced flag bit | Zero, carry, borrow

IL:DIS (S7) (D) (S2) Program steps 7

O d T Applicable elements Indexed

eran e

P » PP addressing
St INT D | SD| C T R v
S2 INT D | SD| C T R v
D INT [Constant D R N

Operand description

S1: starting element SN to store the data which will be separated
S2: separated data (0-4, S2=0, no processing)

D: element SN to store the data which has been separated
Function description

1. Store S2 16bit data starting with S1 into S2 elements starting with D.

(s> >(D-)+0 i Low 4bit
> +1 i Low 4bit
> +2 i Low 4bit
F— » +3 i Low 4bit
N - A ~ J
Setto 0 Storage area

2. The valid range of S2 is 1-4. The instruction will not be executed for other data.
3. The high 12bit in S2 elements starting with D is cleared.
4. Source operand and destination operand cannot be overlapped.

Example

M1 4660 1

1 D15 In D10 4 ]
LD M1

DIS DO D10 4
When M1=0N, separate DO unit data every 4 bits, and store the result into 4 units starting with D10. When D0=0x1234,
D10=0x01, D11=0x02, D12=0x03 and D13=0x04.
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6.22.6 ANS: Signal alarm set instruction

LAD: Applicable to IVC2H
— —— Ans sl e ey Influenced flag bit | Zero, carry, borrow
IL: ANS (S7) (S2) (D) Program steps 7
(o] d T Applicable element Indexed
peran ype pplicable elements addressing
S1 INT T N
S2 INT |Constant D R \
D BOOL S J
Operand description SM401 and SD401 works
) ) ) ) ) SM401 Sianal al Any of S900-S999 acts,
S1: timer SN to judge time, only applicable to 100ms timer, 0 ignal alarm acts set SM401 after ON
T0-T209 Store the Min. No. in
. . SD401 Min. No. at O T
S2: data to judge time (1-32767) n- No-atbn $900-5999
D: element to set signal alarm, S900-S999
Function description Example
1. When the hold time of power flow>S2, set D; when the @+ s 10 - G017
hold time of power flow<S2, reset S1 and do not set D; when
the power flow is invalid, reset S1. LD MO

Address Name Function
No.
SM400 Signal alarm is valid | Set SM400 after ON,

6.22.7 ANR: Signal alarm reset instruction

ANS TO 100 S901
When the power flow is valid, not disconnected in 10s, S901
will be set.

LAD: Applicable to IVC2H

|—— +——— A¥% 2 Influenced flag bit | Zero, carry, borrow

IL: ANR Program steps 1

(0] d T Applicabl | t Indexed
icable elements
peran ype PP addressing
i oti Store the Min. No. in
Operand description D401 Min. No.
Y Y SD40 in. No. at On 5900-5999

No operand
Function description Example

1. When the power flow is valid, reset the running state of
signal alarm S900-S999; if there are multiple state actions,
reset the one with the Min. No., when the power flow
becomes valid again, reset the next one with the Min. No..

Address Name Function
No.
SM400 | Signal alarm is valid Set SM400 after ON,
SM401 and SD401 works
SM401 Signal alarm acts Any of S900-S999 acts,
set SM401 after ON

M1
—m—{ AWE ]

LD M1
ANR

When the power flow is valid, if there are multiple S set by
ANS, reset the one with the Min. No..
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6.23 Other instructions
6.23.1 RND: Generate random number instruction

LAD: Applicable to IVC2H

I | | { REND by ] Influenced flag bit |Zero flag

IL: RND (D) Program steps 3

) Indexed
Operand| Type Applicable elements )
addressing
D |WORD ‘KnX‘KnY‘KnM‘KnS‘KnLM‘KnSM‘D‘SD‘C‘T‘ ‘Z‘R N
Operand description Example
D: starting element SN to store random number M1 26406
—mE—{ EHD Lo 1

Function description
1. Generate 0-32767 random number and store the value LD XO
into D; if the random number is 0, set zero flag SM180. RND DO

6.23.2 DUTY: Generate timing pulse instruction

When M1=0N, generate the random number and store it
into DO, D0=26406.

LAD: Applicable to IVC2H
I { |} L DUTY ¢80 (¢82) D) Influenced flag bit
IL: DUTY (S1) (S2) (D) Program steps 7
] Indexed
Operand | Type Applicable elements )
addressing
S1 WORD | Constant KnX | KnY | KnM | KnS [KnLM|KnSM| D SD C T \% VA R N
S2 INT |Constant KnX | KnY | KnM | KnS [KnLM|KnSM| D SD C T \% VA R N
D BOOL SM
Operand description Example
S1: scan times of ON i OH
W—{ DUTY 10 10 ShE0 1

S2: scan times of OFF
D: always target address of timing output

Function description

1. The timing pulse output unit D scans ON S1 times and
OFF S2 times;

2. SM unit, SM430-SM434

Target address of Element for counting scan
timing output times
SM430 SD430
SM431 SD431
SM432 SD432
SM433 SD433
SM434 SD434

3. The instruction can be used 5 times while multiple DUTY
instructions cannot use the same target address of timing
output.

When M1=0N, there will be 10 scan times for ON and 10
scan times for OFF in SM430. Simultaneously, store the
count value of scan times in SD430.

Note

Act when the instruction is at rising edge, continue even if
the power flow is OFF, and stop at STOP or power off.
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Chapter 7 SFC tutor

This chapter introduces the basic concepts and programming methods of Sequential Function Chart (SFC). In addition, the
points to note during the programming is also introduced.

7.1 Introduction to SFC

7.1.1  Whatis SFC

The Sequential Function Chart, or SFC, is a programming language developed and got popular in recent years. SFC can turn a
PLC program into a structured flow chart. By using standard programming symbols and grammar compliant with IEC61131-3,
the SFC can divide a complicated operation process into sequential procedures that are linked together with conditioned
transfers, so as to realize sequence control.

The SFC edited programs are direct and sequential. Each procedure and transfer condition are relatively simple program
sections, ideal for the sequential control application. These advantages explain why it is finding wider application.

7.1.2 Whatis SFC of IVC series PLC

The SFC of IVC series PLC is a programming language used by INVT IVC series PLCs. Besides standard SFC functions, the
SFC of IVC series PLC can provide multiple nested LAD program blocks.
The program edited with SFC of IVC series PLC can be converted into LAD or IL program.

The SFC of IVC series PLC can also support up to 20 independent procedures. The independent procedures can run
independently, that is to say, the steps within different independent procedures are scanned and executed separately. However,
jumping among independent procedures is enabled.

7.1.3 Basic concepts of SFC

The SFC has the following two basic concepts: step and transfer. Other concepts, like jump, branch and multiple independent
procedures, all evolve from the two basic concepts.

Steps

1. Definition

A step is actually a program section, representing a work state or move in the sequence control process. Putting multiple steps
together in a organic way can form a complete SFC program.

2. Execution of steps

In a SFC program, each step is represented by a fixed S element.

A step is valid when it is being executed. For a valid step, its corresponding S element is ON, and the PLC will scan and
execute its instructions. While a step not being executed is invalid. For a invalid step, its corresponding S element is OFF, and
the PLC will not scan and execute its instructions.

Transfer

The sequence control process is actually a series of step transfers. A PLC executing a certain step will, if certain logic
conditions are met, leave the current step to enter and execute a new step. That transition is called the step transfer.

The logic condition that triggers the transfer is called the transfer condition.

7.1.4 Programming symbols and their usage

Programming symbol

The IVC series PLC SFC programming language consists of the following programming symbols:
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Table 7-1 Programming symbols

Symbol name Symbol Description
Ainitial step of SFC, numbered as Sn. The “n” must not repeat. The execution
Initial step g1+ of a SFC program must start with an initial step, whose S element range is
S0~S19
Normal ste qo] % A normal step, numbered as Sn. The “n” must not repeat. The S element
P range for the normal step is S20--S991

A transfer. It can be built-in with a transfer condition (embeded LAD). You can
Transfer + compile the transfer condition so that the S element connected with this

transfer will be set when the condition is met and enter the next step. The
transfer must be used between steps.

Jum v A jump, used after the transfer. It can set the specified S element to ON when
P =0 the transfer conditions are met. It is used to cycle or jump among steps

Reset ‘#7 A reset, used after the transfer. It can set the specified S element to OFF
S50 when the transfer conditions are met. It is used to end the SFC program

Multiple independent transfer conditions, used after a step. When the transfer
condition of one branch is met, the last step will end and the next step of the

Selection branch
corresponding branch will start. After that, no other parallel branch will be

selected
. - * A merge of selection branches. When the transfer condition of one branch is
Selection merge i . .
_ met, the last step will end and the next step will start
- Connected after a step, the parallel branches share the same transfer
Parallel branch i conditions. When the transfer conditions are met, the parallel branches are

validated and executed at the same time

A merge of parallel branches. The next step will start only after all the parallel

Parallel merge
9 * steps are finished and the transfer conditions are met

The LAD block presents LAD instructions for operations besides the SFC

Ladder chart block Laml+*
flow, such as starting the initial step and other general operations

Usage of programming symbols

1. The initial step can be used alone. If you connect it with other symbols, you must use it at the start of you SFC program, and
use a transfer condition symbol after it.

2. However, you cannot connet the LAD step with other symbols.

3. You must connect an normal stepwith transfer condition symbols, for the ordinary steps cannot be used alone.

4. The reset and jump should both be preceded by a transfer and followed by nothing.

5. Neither the transfer nor the jump can exist alone in a program.

7.1.5 SFC program structure

The structure of a SFC program is classified into three types: simple sequential structure, selection branch structure and
parallel structure. Besides, the jump structure is also a special form of the selection branch structure.
Simple sequential structure

21 RILBZIHIE. shows a simple structured SFC program and its LAD counterpart.
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/*Validate step 30 in the first scan cycle of the user program*/

SM1
| — SET 30 1
/*Processing step 0%/ . .

30 Y0 . .
—< s )

Mo
— =ET 520 ]

S gaON/

Processing step 320%/

!

ML S0
—< D
]
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Ir ==

In a simple structured SFC program, when the step transfer conditions are met, the program will run from the current step to the
next step in a linear flow. At the last step, when the transfer conditions are met, the SFC program section will exit end or
transfer to the initial step.

1. Ladder chart block

The ladder chart block is used to start SFC program section. To be specific, to set the S element of the initial step to ON. In the
preceding figure, the program uses the power-on startup mode.

The ladder chart block can also be used as other general program sections besides the SFC program.

2. Initial step

As shown in &8R! R FSIFHIE. , the initial step is started by a ladder chart block. The range of S elements for initial-step is
0~19.

3. Normal step

The normal step is the main component of the program. The range of S elements for normal-step is 20~991 (for IVC2L series)
or 20~1023 (for IVC1 series).

4. Transfer or reset

The program shown in &i2! KRB HIE. is ended with a jump, which leads the program to the initial step. This is a cyclic
program.

However, the program can also be ended with a reset, which can reset the status of the last step, end a program, and wait for
the next round of execution.

Selection branch structure

The selection branch structure is shown in the following figure, with LAD on the left and SFC on the right.

53 Mz0
mel—ws» 1 sSET sev 1
Mzl
L | 1 sET =8 1 So%
s27
mal—<s>—{ TN TIZ 10 1 :
T12 [ zor | | s |
L — SET ses 1
528
Wil —<s>— TON TI3 5 1
S29+
13
L }—{ SET sz9 1
529 Mez 53 53
ne—s 3—oro ——
melf T ]

1. Selection branch

A branch step is validated when its corresponding transfer conditions are met. You must ensure that the transfer conditions of
different branches are all exclusive, so as to make sure that each time only one branch will be selected. As shown in the
preceding figure, steps S27 and S28 in row N12 of LAD program are transferred from conditions M20 and M21 respectively.
The conditions M20 and M21 must not be met at the same time in order to ensure that S27 and S28 will not be selected at the
same time.
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2. Selection merge

The selection merge is the structure where all selection branches merge to the same step. The transfer conditions are set
respectively. As shown in the preceding figure, the transfer condition in the branch of S27 is that time is up for T12, while that
for the branch of S28 is that time is up for T13. However, the results are the same: step S29 starts.

Parallel branch structure

The parallel branch structure is shown in the following figure, with LAD on the left and SFC on the right.
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Ta0 54
2
wl EE ] 4

T

1. Parallel branch

When the transfer conditions are met for the parallel branches, all branch steps will be validated at the same time. This enables
the PLC to process multiple procedures at the same time, a quite usual sequential control process. As shown in the preceding
figure, in program row N5, the steps S30 and S31 will be validated at the same time when condition M30 is met.

2. Parallel merge

The parallel merge is the structure where all parallel branches merge to the same step by invalidating all branch steps at the
same time. As shown in the preceding figure, in program row N6, when the program is running both S30 and S31 at the same
time, if condition M31 is met, the program will start S32 and end S30&S31.

The sequential control behind the parallel merge structure is that no next step can be executed unless all the parallel steps are
finished.

Jump structure

The applications of jumps include: to omit certain steps, to recycle by returning to the initial step or a normal step, and to jump
to another independent procedure.

1. Omitting certain steps

In a procedure, when certain steps are unnecessary under certain conditions, the program can jump directly to the needed step
and omit the unnecessary steps, as shown in the following figure, with LAD on and left and SFC on the right.

sa
WO = SET 320 1

21
2

mo
—

i
 m—

sz0 nz
Wlb—<s>—1 —{ SET 321 ]

LEY

321

RET

1

M3

l—<s>— — &I

20

In the SFC program shown in the preceding figure, S21 is used as the jump, while step S20 is omitted. The jump is actually a
selection branch.

While in the LAD counterpart, the second branch in row NO is the jump instruction, which uses the OUT coil instead of the SET
instruction in the transfer. When step SO0 is valid, and if M1 is ON, the program will jump to step S21.

2. Recycling

In a procedure, when it is necessary to recycle a part or all of the steps under certain conditions, you can use the jump function.
you can recycle a part of the steps if you jump to a previous normal step, or all the step if you jump to the initial step.

Shown in the following figure is a program that can realize the above two recycles, with LAD on the left and SFC on the right.
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S0 n

Wol—<s>— —{ SET 520 ]
520 nz

W —<s>— — SET sel ]
szt 3
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L= 221

| — ]

H EET ]
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In the SFC, when step S22 is valid, the program may jump to step S21 to recycle S21 and S22, or jump to the initial step SO to
recycle all the steps. Which recycle will be selected is determined by a selection branch structure.

While in the LAD, the two kinds of jumps are realized in row N3, where you can see the OUT caoil.

3. Jumping to another independent procedure

The SFC of IVC series PLC supports multiple independent procedures and jumping among these procedures is allowed. You
can set certain transfer conditions in an independent procedure for jumping to a random step (initial or normal) of another
independent procedure.

Note
Jumping among multiple independent procedures complicates the program. Use it with prudence.

Shown in the following figure is a jump from one independent procedure to another, with LAD on the left and SFC on the right.
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In the SFC, when the SO0 in the first procedure is valid, the program can jump to step S23 in the second procedure under certain
conditions; while in the second procedure, the program can also jump to step S20 in the first procedure under certain
conditions.

As shown in the preceding figure, the jump is based on a selection branch structure. When the program jumps to another
procedure, all the steps in the original procedure will become invalid. As the example shows, if the program jumps to step S23
in the second procedure from step S20 in the first procedure, step S20 and all the other steps in the first procedure will become
invalid.

7.1.6 Execution of SFC program

The similarity between the execution of a SFC program and that of a LAD program is that they both carry out cyclic scanning
from up to down and from left to right.
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On the other hand, their difference lies in that in a SFC program, the steps’ validity will change according to certain conditions,
and only valid steps can be executed. While in a LAD main program, the whole program will be scanned and executed in each
scan cycle.

As shown in the following figure, the program on the right is the LAD counterpart of the SFC program on the left. When step
S20 is valid, the T2 timer will be scanned and start timing. Steps S21 and S22 will not be executed before T2 counter reaches
the preset value, and S23 will not be executed when M13 is OFF.

a0 E]
W3 —1{ TOF I 50 ]
o
b SET  s20 ]

320

SE0 SMO
W l—<s>— — TOK T2 S0 ]
Tz m
323
— — > v

521 522

T
— SET =21 1
T SET S22 ]
The S elements state will switch between ON and OFF according to the transfer conditions, thus making the program transfer
from one step to another. When a S element changes from ON to OFF, the output elements of the corresponding step will be

cleared or reset. For details, see ##iR! FF 5/ HIE. iR K275 HE. .

Note

1. The SFC program of IVC series PLC usually contains LAD program blocks that are used to handle operations besides the
flow, including starting the SFC. The LAD program blocks are not controlled by the S elements and will be executed in every
scan cycle.

2. Because the state change of the S element will affect the embedded instructions of the corresponding step, and the
switch-over between two steps takes some time, it is necessary to observe certain rules during the SFC programming. For
details, see 7.4Points to note in SFC programming.

7.2 Relationship between SFC program and LAD program

A SFC program can take the form of a LAD program, which can help understand the SFC program structure.
In the LAD program, the SFC symbols are replaced with various SFC instructions, while the procedures are represented by
various structures.

7.2.1 STL instruction and step

All SFC steps are represented by S elements. In a LAD program, a step is started by a STL instruction.
Shown in the following left figure is the LAD program of a simple sequential structure, and the right figure is its corresponding
SFC program.
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As shown in the LAD program, the S2 step starts with a STL instruction, and the following TON instruction is the internal
instruction of S2. A step can be made up of multiple instructions. A SFC step is actually a relatively complete program section,
almost consistent with the LAD counterpart.

The difference between an initial step and a normal step is that they use different S elements.

For detailed information about the STL instruction, see #%i8! K25/ HI. 8! £ F5//H¥. . Note that when the step
changes from ON to OFF, the destination operands of its internal instructions will be cleared. Such instructions include OUT,
TON, TOF, PWM, HCNT, PLSY, PLSR, DHSCS, SPD, DHSCI, DHSCR, DHSZ, DHST, DHSP and BOUT.

Note

Because the PLC runs in continuous scan cycles, after a step transition, the instructions of the original step will not be affected
by the change of ON to OFF until the next scan cycle. See 7.4.1Common programming errors.

7.2.2 SFC transfter instruction

As shown in the preceding figure, the transfer symbols in the SFC program on the right are realized through the SET
instructions in the LAD program on the left.

The transfer conditions consist of the NO contacts before the SET instruction. The NO contacts are controlled by internal
instructions or through external operation.

When the power flow of the SET instruction is valid, the specified step becomes valid, and the current valid step is invalidated.
A step transfer is thus complete.

7.2.3 RET instruction and SFC program section

As shown in the preceding figure, the SFC program on the right starts with a S2 initial step symbol, and returns to S2 after two
ordinary steps. While in the LAD program, the SFC program section must end with the RET instruction.

The RET instruction can be only used in a main program.

7.2.4 SFC jump and reset instruction

As shown in the preceding figure, the jump to S2 is realized in LAD program by the N3 row, which uses an OUT instruction. The
destination operand of the OUT instruction (jump) can be in any independent procedure.
If the reset S26 is used, line N3 in the LAD program will be a RST instruction, which can reset the last step S26.

7.2.5 SFC selection branch, parallel branch and merge

See #iR! F#BFHPF. in 7.1.5SFC program structure for the LAD counterpart of SFC selection branches.
See #R! FK#EE5/HIF. in 7.1.5SFC program structure for the LAD counterpart of SFC parallel branches.

7.3 How to program with SFC

1. Analyse the work flow and determine the program structure

The structure of a SFC program is classified into three types: simple sequential structure, selection branch structure and
parallel branch structure. Besides, the jump structure is also a special form of the selection branch structure.

To program with SFC, the first thing to do is to determine the structure of the flow. For example, a single object passing through
a sequential flow is a simple sequential structure. Multiple objects with different parameters to be processed asynchronously
needs a selection branch structure. While a cooperation of multiple independent mechanical elements may need a parallel
branch structure.

2. Determine the major procedures and transfer conditions to draw a draft flow chart

After determining the strucuture, you need to figure out the major procedures and transfer conditions. By deviding the work flow
into smaller operation stages, you can get the procedures. End each procedure with a transfer condition, and you can get the
draft of the work flow.

3. Make a SFC program according to the draft flow chart
Use the SFC programming language in AutoStation to make a SFC program out of the draft flow chart. By now you have got an
executable PLC program, but you still need to refine it.
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4. Make a list of input and output points, and determine the objects of each procedure and the transfer conditions
Generally, the input points are transfer conditions, while the output points are the operation objects. In addition, with the list, you
can further modify the SFC.

5. Input the steps and transfer conditions
In the SFC program you just made, right click a SFC symbol and select Embedded Ladder Chart in the shortcut menu. You
are then able to edit the step or transfer condition through the LAD programming language.

6. Add functional program sections to the program
Do remember to add program sections that provide general functions, such as start, stop and alarm functions. Such program
sections should all be put in LAD blocks.

Note
The start and stop operations are crucial for personal and equipment safety. Considering the special features of SFC program,
make sure that all outputs that should be stopped are shut down when the PLC is stopped.

7.4 Points to note in SFC programming

The STL instruction has some special characteristics, and the PLC scans instructions cyclically by their display order. Because
of these reasons, there are some points to note during SFC programming.

7.4.1 Common programming errors

1. Reusing steps
In the same PLC program, each step corresponds to a unique S element and cannot be reused.
Note this when editing a SFC program using the LAD editor.

2. Setting branches after a transfer condition
Setting conditioned branches after a transfer condition is prohibited in SFC programming, as shown in the left figure below.
Instead, you should change it into the right figure below.
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3. Connecting output coils to internal bus after a NC or NO contact instruction
Connecting output coils to the internal bus after a NO or NC contact instruction in a branch is prohibited, as shown in the left
figure below. Instead, you should change it into the right figure below.
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4. Reusing the same element in neighboring steps

The PLC scans instructions by their display order. The scanning of the current step and that of the next step are closely joined
together.

Therefore, after a STL instruction is executed, although certain elements of the instruction will be reset (see #R! K#62)5/H
. #R1 RER5 . ), the reset will not be carried out until the next scan cycle. That means, at the moment of the transfer,
the elements of the last step retains their states and values until the step is scanned in the next cycle.
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As shown in the following figure, the two neighboring steps use the same timer: T2. When the S0-S20 transfer occurs, the T2
will retain its value and state, rendering the step S20 unable to perform as it is designed. The program will jump directly to S21
and S22. Therefore, it should be noted that, although reusing elements in a program is not prohibited, you should avoid reusing
them in neighboring steps, or accidents may occur.
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5. Failing to inter-lock elements

During SFC programming, certain elements may become contradictary to each other under some special transfer conditions.
Inter-locking is then necessary.

Take the following forward&backward operation program as an example, where YO and Y1 are respectively forward and
backward output. X0 is forward operation, X1 is backward operation, and X2 the is stop button. YO and Y1 should be
inter-locked, that is to say, they should not be ON at the same time.

However, in this example, when YO is ON, if X1 is ON and the S33 is validated, Y1 will be also ON, within the same scan cycle
with YO.

533 1
534 ]
Stop button
534 M0
27— 5 >———] |———_L &S 534 1

Therefore, you need to add an interlock to the program by adding a YO NC contact before the Y1 output coil, as shown in the
following figure.

532 ]
534 1
Stop button
534 M0
il B — RST 534 ]
r-::sl.[ RET ]
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6. Confusing jumps with transfers

Jumps are used between different procedures or non-neighboring steps, while transfers are used between neighboring steps. It
is prohibited to change an output coil into a SET instruction where a jump should be used, or change a output coil into a SET
instruction where a transfer should be used.

7. Using parallel merge for selection branches

In a selection branch structure, only one selection is valid. However, when it is mixed with a parallel branch structure, the
selection branch structure may never end. As shown in the following figure, in the left part, when flow 1 runs to step S41, it
meets the transfer condition of a parallel merge. But the system will never run flow 2. Therefore the transfer will never occur,
making flow 1 unable to end.

SEk SE%

Flow 1 —| [—Flow 2

The same operation
S41% | —— -

- S45%

\—\7 Flow 1 cannot end due to the
541 parallel structure.

Empty step

341

As shown in the right part, to correct it, you need to add a step S42 whose function is the same as S41. Then add an empty
step S43 that serves as a structural block without actual function. Design the transfer conditions for S38, S41 and S43
according to the actual situation.

7.4.2 Programming skills

1. Making use of empty steps

You may need empty steps to deal with the branches with grammatical problems. The empty steps do not provide actual
operation, but a necessary node in structure before the next transfer. See the following example.

In the left figure below, the selection merge is connected immediately with another selection branch structure. That is prohibited.
You can change it as the right figure shows: add an empty step.
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In the left figure below, the selection merge is connected immediately with a parallel branch structure. That is prohibited too.
You can also change it as the right figure shows: add an empty step.

Sh¥ Sh¥

[ s3

Inexecutable -
parallel structure

You can address other structures, such as parallel merge connected with parallel branches, or parallel branches connected
with selection branches, by adding an empty step.

2. Merging branches and transfer conditions

Some seemingly complicated branches are the result of bad design. You can simplify them by merging some branches.

As shown below, the designer set a selection branch first, following it by two selection branches. However, simply four selection
branches will achieve the same. The original two-level transfer conditions become one level transfer condition.

SEx Mergeable conditions
Merge the mergeable
conditions

EElREENECE |533-*|&> [[sss« | [ s3ex | [ s3tx | [ sa3ex |

539%

39k 539

239

3. Making use of battery backup function
The S elements can be saved upon power failure by the battery. In this way, the program can resume from the step when the
power failure occurred.
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7.5Examples of SFC programming

The examples in this section are just illustrations of SFC programming, with simplified operations and conditions. The
equipment configuration is conceptual and for study only. Do not apply the example programs to actual use.

7.5.1 Simple sequential structure

The following example is an object lifting and conveying machine. This machine uses cylinder lifting devices and rollers to
convey the object tray from one conveying belt to another. The following figure is a top view of the machine.

Conveying Conveying
belt belt

|
s

Tray in Baffle plate Convey complete
Height OK
Left-side lift cylinder—" . .
P Limit switch
In lift 1 —Lift Rollers L Lift ) )
Right-side lift cylinder @©) Cylinder/solencid valve

After the machine is started, the object tray will be conveyed to the entrance of the machine at the left side and trigger the “Tray
in” limit switch. If no other tray is occupying the machine, the “Baffle plate” will lower down to let the object tray enter the
machine. When the tray is completely into the lift when it triggers the “In lift 1”7 limit switch, the lift will raise the tray until the
“Height OK” limit switch is triggered. The rollers will then act to convey the tray to the lift on the right side until the “In lift 2” limit
switch is triggered. The lift will then lower to put the tray to the conveying belt on the right. When the “Convey complete” limit
switch is reset, a complete lift and convey process is over and the machine is ready for the next round.

The input and output points are listed in the following table.

SN Address Monitored object SN Address Monitored object

1 X0 Tray in limit switch 8 YO Cylinder solenoid valve for the baffle plate
2 X1 In lift 1 limit switch 9 Y1 Cylinder solenoid valve for the left lift

3 X2 Height OK limit switch 10 Y2 Cylinder solenoid valve for the right lift

4 X3 In lift 2 limit switch 11 Y3 Roller motor contactor

5 X4 Convey complete 12 Y4 Motor contactor for the left conveying belt
6 X5 Start switch 13 Y5 Motor contactor for the right conveying belt
7 X6 Auxiliary signal of emergency switch

This is a simple sequential flow. The procedures are linear, without any selection or parallel procedures. Writing the program
with SFC would be faster and clearer than the conventional logic design method.

See the following figure for the SFC program and its LAD counterpart.
Start & stop control program section

Initial empty step

Use X0 as the transfer condition, and S20~S23 as the limit to prevent the next tray from entering before
the current operation ends
Lower the baffle plate to let the tray in lift 1. Delay: 1s

Delay (1s) time is up and start the next step
Lifting cylinders (Y1, Y2) act till Hight OK switch (X2) acts. Delay: 0.8s.

Delay (0.8s) time is up and start the next step
Start roller motor (Y3)

In lift 2 limit switch (X3) acts to enter the next step
The left & right lifts lower and the roller stops

X4 is reset to start a new round
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_ﬁ;'_[ ToN T 10 ]
L = o= ]
sz1
W l<s>—f s=row ]
It sEr w2 ]
—|:2|—[ Tom T4 E ]
L {1 seT sz ]
s22
me —<s>—f sET W3 1
x3
L {7 ser s ]
323
ml—<s»> 1 BT 1 ]
o oRsT 12 ]
 oEST T3 ]
I ToF T3 20 ]
x4 T3 =0
—ieet R i | 2

WO EET ]

7.5.2 Selection branch structure

The following example is a material mixing flow. Through this flow, two kinds of products, namely A and B, are produced. See
the following figure for the illustration of the manufacturing device.
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Major ingredient pipe

Y1 major ingredient valve -~

Y5 mixing motor

A minor
ingredient pipe
Deionized water

I— Y2 valve

Y3 valve
tcf

Rinsing nozzle —

Y4 evacuation valve

—— Mixing pot

/B minor ingredient pipe

— Rinsing nozzle

} Stirring paddle

To start the operation, the operator should select through the touch screen the product type, A or B, for the next batch of
product. As the second step, the major ingredient wil be added until the added ingredient reaches 2000kg. As the third step,
minor ingredient, A for type A product or B for type B product, will be added until the added minor ingredient reaches 500kg. As
the forth step, the ingredients will be mixed round for 20 minutes. As the fifth step, the material will be evacuated until the left
material is less than 20kg and the delay is over. Then the machine is ready for the next round.
If the machine is brand new, or the product type produced last time is different from what is going to be produced, you need to
open the deionized water valve and evacuation valve to rinse the machine for 5 minutes before the operation.
The input and output points are listed in the following table.

SN Address Monitored object SN Address Monitored object

1 X0 Deionized water valve open 10 X1 Evacuation valve open

2 X1 Deionized water valve closed 11 X12 Evacuation valve closed

3 X2 Major ingredient valve open 12 YO Solenoid valve for deionized water

4 X3 Major ingredient valve closed 13 Y1 Solenoid valve for major ingredient
5 X4 Minor ingredient A valve open 14 Y2 Solenoid valve for minor ingredient A
6 X5 Minor ingredient A valve closed 15 Y3 Solenoid valve for minor ingredient B
7 X6 Minor ingredient B valve open 16 Y4 Solenoid valve for evacuation

8 X7 Minor ingredient B valve closed 17 Y5 Mixing motor contactor

9 X10 Mixing motor running

Obviously this is a selection branch structured flow. You can select only one type of product, Aor B, in a round. Meanwhile, the
flow has a selection and jump structure: the rinsing procedure.

The following figures are the corresponding SFC program and its LAD counterpart.
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To process product different from

Start & stop (;ontrol program section
I_@— Initial empty step

To process the same product as

last time, enter the rinsing step.

Rinsing time (5min) is up

.the last time, enter next step

20 | Wset

521 . Add major i.ngredient

Branch for product A

Branch for product B
| s23 |

| szz |

The mixing step

Time (20min) is up
The evacuation step

Evacuation complete
Mark the product type this time
for the next.round

Enter the next round

/*D1 stands for the last

/*DZ stands for the next

/*Start operation.*/

N1l H‘I—']—(
M3

w2 f— ——t—o

/*5top operaticn.*/

ZRST ML
RST 50
ZRST 520
ZRST 4

startup flag.*/
SM1
S - MoV 0
MOV 0
R3T M3

/*Product selecticn cperati

/*M1 is the screen cperati

roduct product L. 1: product
roduct product A. 1: product
01 ]
2 ]
]
)
SET 50 ]
3 ]
]
7 ]
g ]

on bit of HMI interface.¥/

< Dl D2
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Ns —<s D)
¥4
p
on T 3000 :|
e s s 1
Open the major ingredient wvalve to add major ingredient.¥
521 ¥l
He | —< 5 D
= o 2000 H = Dz H SET 322 ]
= D 2000 |_| = Dz H: SET 523 ]

/*0pen ingredient & wvalve to add minor ingredisnt A%/

522 ¥2

N7 —< s b
L = oo 2500 H  sET 24 1

f*0pen ingredient B walve to add minor ingredient B¥%/

[
s

523 i3

na —<s )
L = 0o 2500 H  sET 524 1

/*5tart the mixer.*/

/*Mix for 20 minutes.*/

524 Y5

ne —<s J

o T2 12000 1

_L|_[ sET  s25 1

/*0pen the evacuaticn valve to evacuate finished productt/

/*When the left material is less than 20kg and half-minute has passed, enter the next step.*/
5Z5 T4
N5 >——C )
W< il 20 H Ton T3 300 ]
T3
L p—f e s 1
S5Z@
MCs>—f MoV D2 D 1
SMa 50
< >
iz RET ]

7.5.3 Parallel branch structure

The next example is a bottle packager. The packager seals the bottles and sticks labels to them. Meanwhile, it will examine the
bottle cap and label, so that the flawed products will be eliminated in the third procedure, while the qualified products will

continue to the next work flow.

If no bottle is sent from the last work flow, the packager will not conduct any sealing or labelling. The three procedures are
carried out at the same time, and each bottle moves from one position to another each time the rotary plate rotates. See the

following figure for the illustration of the packager.
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Running direction
of rotary plate

Exit of rotary plate

Entrance of

Rotary plate step
rotary plate

limit switch X0

Rotatary plate

Cap in position ~ motor YO
detection switch X2 Labelling <
cylinder Y2 s
g

Bottle in positio
detection switch X
1

Capping Labelling Eliminating
cylinder Y1 cylinder Y2 cylinder Y3
~ Capping cylinder Labelling cylinder Eliminating cylinder
rod BACK X10 /fod BACK X11 rod BACK X12
Capping cylinder N ’
— rzz C?U'IY X7 Labelling cylinder Eliminating cylinder
Cap rod OUT X6 rod OUT X5
Rotary plate of /i [ — —
packing machine?
—
Bottle Bottle Bottle

Exit of disqualified
products

During the operation, the rotary plate rotates one step each time, which is detected by the X0 limit switch. The rotary plate will
stay at each step long enough for all the three procedures, driven by cylinders, are finished. The cylinder rod OUT signal and

cylinder rod BACK signal are monitored respectively.
The input and output points arel isted in the following table.

SN Address Monitored object SN Address Monitored object

1 X0 Rotary plate step limit switch 8 X10 Capping cylinder rod BACK

2 X1 Bottle in position detection switch 9 X11 Labelling cylinder rod BACK

3 X2 Cap in position detection switch 10 X12 Eliminatiing cylinder rod BACK
4 X3 Label detection switch 11 YO0 Rotary plate motor

5 X5 Eliminating cylinder rod OUT 12 Y1 Capping cylinder

6 X6 Labelling cylinder rod OUT 13 Y2 Labelling cylinder

7 X7 Capping cylinder rod OUT 14 Y3 Eliminating cylinder

It is obvious that this is a parallel branch structured flow. With every step that the rotary plate makes, all the tree procedures are
carried out at the same time. Then, when the three procedures are finished, the rotary plate will rotate one step again. See the

following figure for the corresponding SFC program and its LAD counterpart.

In the program, M1~M3 are the qualification flags for the procedures of capping, labeling and eliminating respectively.

When the capping procedure runs to S22, X2 will check whether the capping is qualified or not. If yes, the corresponding
qualification flag M1 will be set. When the labelling procedure runs to S25, X3 will check whether the labelling is qualified or not.
If not, M2 will be reset. After all the procedures are complete, at step S29, the M2 state will be transferred to M3, and M1 state

will be transferred to M2.

The capping procedure will act according to X1 state. If X1 indicates no bottle is in position, the capping will not proceed. The
labelling procedure will act according to M2 state. If M2 is OFF, it indicates that the bottle in position is disqualified, and the
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labelling will not proceed. The eliminating procedure will act according to M3. The elimination will not be conducted when M3 is
ON, which indicates that the bottle is qualified, or the elimination will be conducted otherwise. In both cases, M3 will be reset in

S32 to prepare for the next procedure.

Start & stop control program section

S0 Initial empty step

When a X0 ”5‘“9 edgeis detected. The labelling procedures —The eliminating procedures

The capping procedures : ; : : : i
SO0 | vy M2 qualification [ gopy, M3 qualification
; . v . flag . L flag 2

Transfer conditions —— s ]
=21 SED 52 530 =27 532
Cappi . : Jump when - Jump upon Jump upon -
apping operatio i no bottle is = disqualified e qualified
: " inpositon product ° : product -
D2z | 25 | S31l% Eliminati !
E . -Labeling operation : imination operation
Mark the qualified ) ' " Mark the qualified ) Reset the M3
* *
product 1) |25 | : I | product (M2) [ s | disqualification flag
—tr Parallel merge
Transfer the ’
323 qualification flag
" states from M1 to M2
and from M2 to M3
=0
vess..JCEIT & SLOP CONLIOl Program SeCTiol.........®/
]
]
ZRST 520 13 ]
++ee..3FC program section........*/
Initi of X0, indicating rotary plate in position.*/
—<
]
SET 523 ]
SET 526 ]
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Chapter 8 Using high-speed input functions

This chapter presents the usage and notes about the high-speed input functions, including high-speed counter and external

pulse capture function.
8.1 High-speed counter

8.1.1  Configuration

The built-in high-speed counter for IVC series small PLCs are configured as follows:
Table 8-1 High-speed counter configuration

Input point Max. frequency(kHz)
X0 X1 X2 X3 X4 X5 X6 X7 IVCA1
Counter IVC2H | IVC2L | IVC1 L
C236 Up/down 50
C237 Up/down
C238 Up/down
Single C239 Up/down 10
phase C240 Up/down
single C241 Up/down 100
point C301 Up/down /
input C302 Up/down
mode C242 Up/down Reset
C243 Up/down Reset 10
C244 Up/down Reset Start
C245 Up/down Reset Start
Single C246 Up Down 50
phase Cc247 Up Down Reset 10
up/ C303 Up Down 100 /
down C248 Up Down Reset
input C249 Up Down Reset Start 10
mode C250 Up Down Reset Start
C251 Ph A Ph B 30
C304 Ph A Ph B
Double C305 Ph A Ph B /
phase C306 Ph A Ph B 50
input C252 Ph A Ph B Reset
mode C253 Ph A Ph B Reset 5
C254 Ph A Ph B Reset Start
C255 Ph A Ph B Reset Start
SPD instruction InPut InPut InPut InPut InPut InPut InPut InPut 100 10
point point point point point point point point
Pulse capture function InPut InPut InPut InPut InPut InPut InPut InPut / /
point point point point point point point point
External interruptNo. 1o 0 1 yiq | 212 | 313 | ama | 55 | ene | 7M7 / /
(rising/falling edge)

In the modes listed in the preceding table, the high-speed counters will act according to certain input and handle high-speed
action according to interrupts. The counting practice is unrelated to the PLC scan cycle.

All the high-speed counters are of the 32-bit up/down type. According to their different up/down switchover methods, they fall
into the following four categories:

Counting method Action
Single phase single point | C236~C245 and C301~C302 are down counters when SM236~SM245 and SM301~SM302 are ON, and
input up counters when SM236~SM245 and SM301~SM302 are OFF
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Counting method

Action

Single phase up/down

input

Corresponding to actions of up/down input, C246~C250 and C303 automatically count up/down,
SM246~SM250 and SM303 determine the current direction of corresponding counters, up input when SM
elements are OFF and down input when SM elements are ON

Double phase input

When SM100~SM104 are set OFF, C251~C255 C304~C306 will conduct up/down counting according to
double phase input. SM251~SM255 and SM304~SM306 determine the current direction of corresponding
counters, up input when SM elements are OFF and down input when SM elements are ON
The counting directions are shown as follows:

+1 +1 -1 -1

: : | o
A : : :
| ! ! OFF

N
O I I 2 I I 20
OFF

Double phase fourfold
frequency input

When SM100~SM104 are set ON, C251~C255 C304~C306 will conduct fourfold frequency up/down
counting according to double phase input. SM251~SM255 and SM304~SM306 determine the current
direction of corresponding counters, up input when SM elements are OFF and down input when SM
elements are ON

The counting directions are shown as follows:

+1 +1 +1 +1

L

rr

+1 +1 +1 +1

8.1.2 Relationship between high-speed counter and SM auxiliary relay

Special auxiliary relay for controlling counting direction

Type Counter SN Up/down control Type Counter SN Fourfold frequency
C236 SM236 control
C237 SM237 C251 SM100
C238 SM238 C252 SM100
C239 SM239 C253 SM102
C240 SM240 Double phase C254 SM100
Single phase C241 SM241 input C255 SM102
single point input C242 SM242 C304 SM101
C243 SM243 C305 SM103
C244 SM244 C306 SM104
C245 SM245
C301 SM301
C302 SM302
Special auxiliary relay for monitoring counting direction Type Counter SN | Up/down monitor
C304 SM304
Type Counter SN Up/down monitor C305 SM305
246 SM246 C306 SM306
C247 SM247
Single phase C248 SM248
up/down input C249 SM249
C250 SM250
C303 SM303
C251 SM251
C252 SM252
Double phase C253 SM253
input
C254 SM254
C255 SM255

257

Special auxiliary relay for controlling fourfold frequency
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8.1.3 Usage of high-speed counter

Usage of single phase single point input high-speed counter

The single phase single point input high-speed counter starts to count only when the pulse input changes from OFF to ON, with
the counting direction determined by its corresponding SM element.

Example:

SNz44
2

HCHT C244 3 1

it
-
u):}
— EsT Ca4d I

The time sequence chart of the contacts action in the program is shown in the following figure:

X11 & X6 are ON, C244 starts to count.

X10 is ON, C244 is cleared

X12 & SM244 are OFF, C244 counts up.
X12 & SM244 are ON, C244 counts down

C244 counts 3, and C244 contact state changes
When X11 & X6 are ON, and X2 changes to ON,
C244 data and contact are cleared

X12 \

SM244 \

X2
X11

X10

X0

C244

C244 contact

Note:
1. Counter input point: X0.
2. High speed counters, when used in instructions DHSCS, DHSCR, DHSZ, DHSP and DHST,

can trigger operations free from the scan cycle.

Usage of single phase up/down input high-speed counter

The single phase up/down input high-speed counter starts to count only when the pulse input changes from OFF to ON. The
two input points determine its counting direction, which is monitored by its corresponding SM element.

Example:

SM250 13
[

—4
HCHT 250 3 ]

OFF
BST  C250 ]
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The time sequence chart of the contacts action in the program is shown in the following figure:

X10is ON, C250 is cleared regardless of X11 and X7

X11 & X7: ON, C250 starts to count. X3 changes from OFF to ON
C250 counts up. SM250 is not being driven

C250 value reaches 3, C250 contact changes X11& X7: ON. If X5 is ON, C250 is
X4 changes from OFF to ON, C250 cleared, and the contact is reset

X5 counts down. SM250 is being driven

X11

x1

xio  []

X3 _
X4

C250 contact

Note:

1. Counter input points: X3 & X4.

2. High speed counters, when used in instructions DHSCS, DHSCR, DHSZ, DHSP and DHST,
can trigger operations free from the scan cycle.

Usage of double phase input high-speed counter

The double phase input high-speed counter starts to count only when the pulse input changes from OFF to ON. The phase
difference of the two pulse inputs determines the counting direction, which is monitored by the corresponding SM element.

Example:

13

HCHT Cz54 3 1

T2
[

oW
EST  C254 ]
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The time sequence chart of the contacts action in the program is shown in the following figure:

:X10 is ON, C254 is cleared regardless of X11 & X6

X11: ON. If X6 is ON,C254 starts to count. X0 is ON, and X1
changes from OFF to ON, X254 counts up. SM254 is not being

driven.
:C254 values reaches 3, C254 contact changes X11 & X6: ON, X2 changes ON, C254

X0: ON. X1 changes from ON to OFF, is cleared, and the contact is reset
X2 C254 counts down. SM254 is being driven

X11

I

X6

X10
X0 L

X1

SM254

C254

C254 contac

Note:

1. Counter input points: X0 & X1.

2. High-speed counters, when used in instructions DHSCS, DHSCR, DHSZ, DHSP and DHST,
can trigger operations free from the scan cycle.

Usage of double phase fourfold frequency input high-speed counter

The double phase fourfold frequency input high-speed counter starts to count only when the pulse two inputs change from OFF
to ON and ON to OFF. The phase difference of the two pulse inputs determines the counting direction, which is monitored by
the corresponding SM element.

Example:
SMO SM100
—— . >
SMZ54 13
— 2
%11 {
| @[ MCHT 254 3 ]
C254 1z
—— .
%10 il
-] —— BT C254 ]
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The time sequence chart of the contacts action in the program is shown in the following figure:

§X10 is ON, C254 is cleared regardless of X11 & X6

X11: ON. If X6 is ON,C254 starts to count. X0 is ON, and X1
changes from OFF to ON, X254 counts up. SM254 is not being

driven.
C254 values reaches 3, C254 contact changes X11 & X6: ON, X2 changes ON, C254
; X0: ON. X1 changes from ON to OFF, is cleared, and the contact is reset
X2 C254 counts down. SM254 is being driven
X11 ‘
X6

o MUV UUUUUUUUITL

SM254

3

cos4 |

oBtoontat [ ]

Note:

1. Counter input points: X0 & X1.

2. High-speed counters, when used in instructions DHSCS, DHSCR, DHSZ, DHSP and DHST,
can trigger operations free from the scan cycle.

8.1.4 Points to note about high-speed counters in IVC2L and IVC1 series

Classification

C236, C237, C246 and C251 can be used as both hardware counters and software counters, depending on the modes in which
they are used. All the other high-speed counters are software counters.

Maximum combined frequency

1. The maximum combined frequency, or the sum of frequencies of all signals input at any time, should not exceed 80kHz on
the following two occasions:

When multiple high-speed counters (hardware counting mode) are used simultaneously.

When the high-speed counters (hardware counting mode) and the SPD instruction are used at the same time.

2. The maximum combined frequency when multiple software high-speed counters, or when high-speed counters and the SPD
instruction are used at the same time, is shown in the following table:

Conditions Maximum combined frequency
Instructions DHSCS, DHSCR, DHSCI, DHSZ, DHSP and DHST are not <80KHz
used
Instructions DHSCS, DHSCR, DHSCI, DHSP and DHST are used <30kHz
Instruction DHSZ is used <20kHz

Maximum frequency of hardware counter
Counters C236, C237, C246 and C251 are the only four potential hardware counters. Among which:

C236, C237 and C246 are single phase counters. Their maximum counting frequency is 50kHz.
C251 is a double phase counter. Its maximum counting frequency is 30kHz.
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Maximum frequency of software counter

The high-speed counters used in instructions DHSCS, DHSCR, DHSCI, DHSP or DHST are all in software counting mode. The
maximum input frequency for the single phase counters is 10kHz; for double phase counters: 5kHz.

When used in the DHSZ instruction, the maximum frequency for the single phase counters is 5kHz; for double phase counters:
4kHz.

8.2 External pulse capture function

The input points that provides the external pulse capture function are X0~X7. The corresponding SM elements are listed below:

Input point Corresponding SM element
X0 SM90
X1 SM91
X2 SM92
X3 SM93
X4 SM94
X5 SM95
X6 SM96
X7 SM97

Note

1. When the output input point changes from OFF to ON, the SM element of the corresponding terminal will be set to ON.
2. SM90~SM97 will be cleared when the user program starts.

3. When using pulse capture, satisfy the maximum combined frequency of PLC series or abnormalities may occur.

4. If high-speed counters or SPD instructions are used on the same input point, the pulse capture function will become invalid
after the first scan cycle, regardless of the validity of the instructions.

8.3 Points to note about high-speed input application

X0~X7 are input signals in the functions of high-speed counters, SPD instructions, pulse capture and external interrupts.
Because different functions may use one or multiple input points, the functions cannot be used at the same time. During PLC
programming, corresponding various functions of each input point can be applied one. If X0~X7 are used repeatedly in user
program, the program cannot pass compiling.

The following table illustrates the functions of X0~X7 in high-speed counters, SPD instructions, pulse capture and external
interrupts.

Inputpoint Max. frequency (kHz)
X0 X1 X2 X3 X4 X5 X6 X7 IVC1
Counter IVC2H | IVC2L | IVC1 L
C236 Up/down 50
C237 Up/down
C238 Up/down
Single C239 Up/down 10
phase C240 Up/down
single C241 Up/down 100
point C301 Up/down /
input C302 Up/down
mode C242 Up/down Reset
C243 Up/down Reset 10
C244 Up/down Reset Start
C245 Up/down Reset Start
Single C246 Up Down 50
phase C247 Up Down Reset 10
up/ C303 Up Down 100 /
down C248 Up Down Reset
input C249 Up Down Reset Start 10
mode C250 Up Down | Reset Start
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E— Max. frequency (kHz)
nput poin

X0 X1 X2 X3 X4 X5 X6 X7 IVC1
Counter IVC2H | IVC2L | IVC1 L
C251 Ph A Ph B 30
C304 Ph A Ph B
Double C305 Ph A Ph B /
phase C306 Ph A Ph B 50
input C252 Ph A Ph B Reset
mode C253 Ph A Ph B Reset 5
C254 Ph A Ph B Reset Start
C255 Ph A Ph B Reset Start
| | | | | t | t | t | t
SPD instruction nput nput nput nput np.)u np.)u np.)u np.)u 100 10
point point point point point point point point
Pulse capture Input Input Input Input Input Input Input Input / /
function point point point point point point point point
E li No.
xemalinterruptNo- 10 | i1 | 212 | 33 | ana | sns | ene | 77 / /
(rising/falling edge)
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Chapter 9 Using interrupts

This chapter details the mechanism, processing procedures and usage of various interrupts.

9.1 Interrupt program

When an interrupt event occurs, the normal scan cycle will be interrupted and the interrupt program will be executed, which is
called the interrupt mechanism. For the event-triggered control tasks that requires priority, you often need to use this special
mechanism.

The system provides many kinds of programmable interrupt resources. Each kind of interrupt resource can trigger a type of
interrupt events, and each type of interrupt event are independently numbered.

In order to deal with a certain interrupt event, you must compile a processing program, that is, an interrupt program, which is an
independent POU in the user program.

An event number must be designated for each interrupt program in order to link the interrupt program with the interrupt event
designated with the event SN. When responding to the interrupt request of the interrupt event, the system will call the
corresponding interrupt program based on the interrupt event number.

The following are the interrupt resources provided by IVC series small PLC:

Event Event
No Interrupt event Enabling SM No Interrupt event Enabling SM
Setting: SD68
0 X0 input rising edge interrupt SM40 28 Timer interrupt 2 Enablig: SM6s
1 X1 input rising edge interrupt SM41 29 Power failure interrupt SM56
Ch it ding int t of
2 X2 input rising edge interrupt SM42 30 arac e.r sgn ng Interrupt o SM48
communication port 0
Character receiving interrupt of
3 X3 input rising edge interrupt SM43 31 @ o 9 P SM49
communication port 0
F ding interrupt of
4 X4 input rising edge interrupt SM44 32 rame s.en |.ng interrup SM50
communication port 0
Frame receiving interrupt of
5 X5 input rising edge interrupt SM45 33 o 9 P SM51
communication port 0
Character sending interrupt of
6 X6 input rising edge interrupt SM46 34 . 9 P SM52
communication port 1
Character receiving interrupt of
7 X7 input rising edge interrupt SM47 35 o 9 P SM53
communication port 1
Frame sending interrupt of Frame sending interrupt of
8 SM59 36 SM54
COM2 communication port 1
9 Frame receiving interrupt of SM60 37 Frame re.cei?/ing interrupt of SM55
COM2 communication port 1
10 X0 input falling edge interrupt SM40 38 Character sending interrupt of COM2 | SM57
Ch it iving interrupt of
11 X1 input falling edge interrupt SM41 39 aracter receving P SM58
COM2
12 X2 input falling edge interrupt | SM42 40 High-speed counter interrupt 6 SM65
13 X3 input falling edge interrupt SM43 41 High-speed counter interrupt 7 SM65
42 PTO (Y2) output completion interrupt | SM72
14 X4 input falling edge interrupt SM44 S—
43 PTO (Y3) output completion interrupt | SM73
15 X5 input falling edge interrupt SM45 44 PTO (Y4) output completion interrupt | SM74
16 X6 input falling edge interrupt | SM46 45 PTO (Y5) output completion interrupt | SM75
17 X7 input falling edge interrupt SM47 46 PTO (Y6) output completion interrupt | SM76
18 _PTO (Y0) output completion SM63 47 PTO (Y7) output completion interrupt | SM77
interrupt
; Interpolation completion interrupt 1
19 PTO (Y1) output completion SM64 50 p p SMB9
interrupt (Y0,Y2)
Interpolation completion interrupt 2
20 High-speed counter interrupt 0 | SM65 51 (Y4.Y5) SM78
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Event Event
No Interrupt event Enabling SM No Interrupt event Enabling SM
Interpolation completion interrupt 3
21 High-speed counter interrupt 1 | SM65 52 SM79
(Y8,Y7)
High-speed output passed position
22 High-speed counter interrupt 2 | SM65 53 ) SM61
interrupt 1
High-speed output passed position
23 High-speed counter interrupt 3 | SM65 54 ) SM62
interrupt 2
High-speed output passed position
24 High-speed counter interrupt 4 | SM65 55 . SM105
interrupt 3
High-speed output passed position
25 High-speed counter interrupt 5 | SM65 56 ) gn-sp putp P SM106
interrupt 4
. . Setting: SD66 High-speed output passed position
26 T t to 57 SM107
imerinterrup Enabling: SM66 interrupt 5
) ) Setting: SD67 High-speed output passed position
27 T 1 58 SM108
imer interrupt Enabling: SM67 interrupt 6

9.2 Processing interrupt event

1. When a certain interrupt event occurs, if it is enabled, its corresponding event number will be added to the interrupt request
queue, which is 8-record long and FIFO.

2. Processing of the interrupt request by system:

1) If the system detects that any request in the interrupt queue, it will stop the normal execution of user program.

2) The system will read in the request queue the head record, which is the number of the first interrupt event. The interrupt
program corresponding to the event number will be called and executed.

3) When the interrupt program is finished, the corresponding head record of the request queue will be deleted, and all the
following records will take one step foward.

4) The system will repeat these procedures until the queue is empty.

5) When the interrupt request queue is null, the system will continue to execute the interrupted main program.

3. The system can handle only one interrupt request at one time. When the system is processing an interrupt request, a new
interrupt event will be added to the interrupt request queue rather than being responded immediately. The system will process it
after all the requests ahead of it in the queue are processed.

4. When there are 8 records in the interrupt request queue, the system will automatically mask the new interrupt event so that
no new requests will be added to the queue. The mask will not be cancelled until all the requests in the queue are processed
and the interrupted main program is executed.

Note

1. The interrupts should be brief, or abnormalities may occur, including the mask of other interrupt events (missing of interrupt
requests), system scan overtime and low execution efficiency of main program.

2. Itis prohibited to call other subprograms in the interrupt program.

3. If you want to refresh I/O immediately during the interrupt, use the REF instruction. Note that the execution time of REF is
related to the number of the I/Os to be refreshed.

4. An interrupt event can generate an interrupt request only when the corresponding interrupt event is enabled (which requires
setting the corresponding SM element ON), and the global interrupt enable flag shall be on.

5. When an interrupt request with no corresponding interrupt program in the user program is generated, the request will be
responded to, but the response is empty.

9.3 Timer interrupt

Description

The timer interrupt is the interrupt event generated by the system from time to time based on the user setting.
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The timer interrupt program is applicable to the situation that requires timing and immediate processing by the system, such as
the timing sampling of analog signals, and timing updating analog output according to certain waveform.

You can set the intervals (unit: ms) for the timer interrupts by setting the corresponding SD elements. The system will generate
the interrupt event when the set time interval is reached (recommended minimum interval: > 4ms).

The ON/OFF status of certain SM elements can enable/disable the corresponding timer interrupts.

The system provides 3 kinds of timer interrupt resources.

Table 9-1 Timer interrupt resource list

Timer interrupt Interrupt event No. Intervals of timer interrupt (SD) Enable control (SM)
0 26 SD66 SM66
1 27 SDe7 SMe67
2 28 SD68 SM68

Note

1. Setting of enable control elements cannot affect the exection of the timed interrupts in the interrupt request queue.

2. The timing for a re-enabled interrupt will start from zero.

To change the interval of the timer interrupt when the program is running, it is recommended to follow the following procedures:
disable the timer interrupt, change the interval and enable the timer interrupt.

Example

This example uses timer interrupt O to flip the YO output once a second, which makes YO flash.
1. Compile an interrupt program for the interrupt event.

Project Manager B X | H MAIN ]_ INT_1 1 Sl

| -z

-1 Fariahle addr. |Variable Name  Wariahle Type |Data Type |Comments -

1= .Prog:ram block B BonT v
o MATH < . 5
& SBE_1
15 INT_1 i
+ Global wariable table /*Flip Y0*/
|| Datablock
il System block To b1
5 Cross reference table —M—{ )
= Element monitoring table
ENT_1
=-E3 Conm. equipment comnecti /*Refresh T0 immediately® /s
[H Configuratien table |
sM0
< | > — +——{ EEF 0o &} il v

< |Praject Man... | & Instruction ... | | £ 5

2. Specify an interrupt event number for the interrupt program:

‘Praoject Marager BX |[D MAIN ] TOINT_1 %

9737l Variable adde. e
=+~ Frogram block =
[T mazw i ) |
o SER_L s Program | (Y author | | .
[F mHT_1 ? : — —
Global variable table /*Flip Yo%/ I”tefEUDt |timing interrupt O{Interrupt no.=26) E]
event ¢ 1]
|- Datablock
[ System block 0 zreosg:;antﬁmn
@ 5 Cross reference table 1 R
= Element monitoring table
EMT_1
= Comm. equipment connectj /¥Refresh TO
[H Configuration table |
M0
| < | > — — [ OF I [ Caneel v
= |Project Man... | &) Instruction ... | | € 3

3. Set the interval for the timer interrupt and enable the timer interrupt in the main program.
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Project Marager o X [ MAIN ] oINT_1 ] %
B = 9-3-1 Variable addr. Variable Name |Variable Type | Data Type | Comments -
=-1"| Program block TEME .BDDL |
T MATH
o sEE_L | TEMP |BOOL | v
o INT_1 £ >

Global wariable table
|| Datablock

|| Systen block

Cross reference table

#/*3et the interval of timed interrupt to ls (1000ms)*/

SML

)| Element monitoring table
—| I—' Mov 1000 SDe6
EMT_1 ]

=3 Comm. equipment connecti

IEConfiguratwn tablend /*3et SMG0 ON to enable the timed interrupt*/

sML
| ——{ SET  sMes ]

/*A&llow the request of enabled interrupt to join the request cqueue*/

SHO
— —{ =]

< > 3

i = |Project Man... &) Instruction ... < 5

9.4 External interrupt

Description

The external interrupt is related to the actual PLC input points. It is classified into input rising edge interrupt and input falling
edge interrupt. In the user program, add the actions related to external event to the external interrupt program. The highest
response frequency of the system to the external event is 1K. The external events over 1K may be lost. The rising edge
interrupt and falling edge interrupt cannot be used on the same port simultaneously. All the external interrupts are only valid
when the global interrupt control El and corresponding enabling SM are valid.

The detailed relationship is as follows:

Interrupt number Enabling element Interrupt number Enabling element
Oor10 SM40 4 0r14 SM44
1or11 SM41 50r15 SM45
2o0r12 SM42 6or 16 SM46
3or13 SM43 7or17 SM47

The external interrupts are numbered as follows:

Interrupt number Interrupt source Interrupt number Interrupt source

0 X0 input rising edge interrupt 9 Reserved

1 X1 input rising edge interrupt 10 X0 input falling edge interrupt
2 X2 input rising edge interrupt 11 X1 input falling edge interrupt
3 X3 input rising edge interrupt 12 X2 input falling edge interrupt
4 X4 input rising edge interrupt 13 X3 input falling edge interrupt
5 X5 input rising edge interrupt 14 X4 input falling edge interrupt
6 X6 input rising edge interrupt 15 X5 input falling edge interrupt
7 X7 input rising edge interrupt 16 X6 input falling edge interrupt
8 Reserved 17 X7 input falling edge interrupt

The single input pulse frequency of X0-X7 is less than 200Hz.

Example

In the example, the system upsets the output of YO based on the corresponding external interrupt O function and rising edge
input event of X0.

1. Compile the interrupt program to flip YO status once upon every interrupt and output immediately. To use an interrupt, you
should select its corresponding interrupt number. See the following figure for the specific operation.
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Praject Manager BX [ Ma [ IN1_1] k%
B By Variable addr. Variable Name |Variable Type |Data Type |Couments &
[5] Program block gt s - =
[Z maw < >
[T} =B L
[T} 1 -
Global wariable table £*¥0 flips each time the external interrupt is executed?/
o) Datablock &5 s
System block
Cross reference table 7 C 2
Element momitoring table
| ENT_1
: Ty ] /*Refresh the output immediately®/
= Comm. equipment connecti
[H configuration table 4 S
| —{ FEF 70 & ]
Pragram [
e I Author |
Inkerrupt 'XD .i-nput ri‘s‘i‘ng ec‘l‘ge: .in.l;arruﬁttlﬁ.éerrup.t no.:; G
event il
Programm
description
3 | S [ Ok, ] [ Cancel ] 2
“/|Project Man... | K] Instruction ... | || € *

2. Write El instruction in the main program, and set SM40, the interrupt enabling flag of X0 input rising edge interrupt, valid.

= E Comm. equipment connection
[H Configuration table of MD

4 3

< |Praject Manager | k&l Instruction Tree | | £

Project Manager oX [ MAIN * ]_ IMNT_1 ] s
Wariable addr., Variable Name | Variable Type |Data Type |Comments bas
F block z
S oErEn hee TENP B00L |
[Z max
[T sBE_1 k3 >
[T ATt &
Global wariable table 5
|} Datablock /7mSet SM40 ON to enable the interrupt upon the X0 rising edge®s
[E System block
IS Cross reference table
J Element monitoring table 510 SM40
ENT_t — —— D)

/*41low the request of enabled interrupt to join the request queue®/

SMD

— | —{ EI ]

9.5 High-speed counter interrupt

Description

The high-speed counter interrupt must be used together with the HCNT instruction or DHSCI instruction, and generates
high-speed counter interrupt based on the value of the high-speed counter. You can compile programs related to external pulse
input in the high-speed interrupt program. The high-speed counter interrupts (20~25) are valid only when the El instruction and

corresponding interrupt enable flag are valid.

Example

This example uses the high-speed counter function of X0 to call the interrupt program (number 20) when the external counter
C236 reaches the value specified through the DHSCI instruction.

1. Compile interrupt program, choose an interrupt number for each interrupt subprogram. See the following figure for the

specific operation.
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Project Manager B x| (5 mam | 1NT_1] PES
35 Variable addr. Variable Name |Variable Type |Data Ty#
= Frogran block e ot
[ maIw
[T sER1 < | >
I IHT1 -
Global wariable table =
=] Datablock

/*Driwve M300 in the interrupt®;
[=] System block

=) Cross reference table

Element monitoring table M0 ME00
EMT_1 — —F 2
=-Eg Comm. equipment commection
FH Configuration table of MD| INT 1 ﬁ|
Program [ 1 I
A ‘.- | Author |
Interrupt .high speed counter interrupt O(Interrupt na E]
event £ 4|
Frogram
description
[ OF. ] [ Cancel ]
4 | ¥ 2
=|Project Manager IQ Instruction Tree I < | £ |

2. Write El instruction in the main program, and set SM65, the interrupt enabling flag of high-speed counter interrupt, valid.
Drive the high-speed counter C236 and high-speed counter interrupt instruction.

Praject Manager 2 X% | [ MAIN ] ST EIES
B s Variable addr. Variable Name |Variable Type |Data Type |Couments B
[Z] Program block —_— = k>
[} mazw & >
't SER_1 e
i o INTA /*3et SMES ON to ensble the interrupt upon X0 rizing edge®/ E
Global wariable table
Datablock aMn ME5
Syztem block 1 — o
Cross reference table
) Element momitoring table
ENT_1 /*&11low the request of enabled interrupt to join the request gueue®/
=] @ Comm. eguipment conmecti
E Configuration table 3M0
—— —{ EI ]
/*Drive the C236 high speed counter corresponding to X0%/
Mo
—— +——{ HCNT  ca236 20000 ]
/*Tae C236 in the interrupt*/
SM0
— +——{ DH3CI 1000 CE3a 20 1
¢ > @
| Project Mar... | k] Instruction ... | | € >

9.6 PTO output completion interrupt

Description
The PTO output completion interrupt is triggered when enable flag (SM63 or SM64) is set and the high-speed pulse output at

YO0 or Y1 is finished. You can carry out the relevant processing in the interrupt subprogram. This function is applicable only to
IVC1 series PLC.

Example

This example uses the high-speed pulse output of YO to call the interrupt program (number 18) after YO high-speed pulse
output is finished.

1. Code function in interrupt program (INT_1): Compile program for the interrupt code to realize the control. Choose the
corresponding interrupt number for each interrupt. See INT_1 for the specific operation.
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Epmjett Manager B X o MATN ]_ INT-1 * I A%
E Eicl Varighle addr. Variasble Name Variable Type | Data Type |Comment @
F: block
b TEMFP EOOL L
[T mazy - 2
o XhutoGo = =
[T fhatoSet A
= INT-1 /*Record the high-speed-interrupt completion times¥/
Global wariable table
[ Datablock sM0
[5 Systen block — ——o e D7 ]
[# 5} Cross reference table e
=[] Element memitoring table
EMT_1
=g Comm. equipment cormecti
Configuration table 4 Program [
EH Configuration table Pen e
Interrupt — [pTo) (\.‘-D). E)Ll.tl.jl_l.t.EDmpi;h.E"il;‘terr’pl;lt‘iél;(‘ll‘ﬁt‘&: B
event {= i i : 2 2
Program
description
£ > [ [a]'¢ I [ Cancel ] @
= Praject Man,.. ] Instruction ... <

2. Code function in main program: Enable the global interrupt of the system and the enable flag SM63 of PTO output interrupt.
Use PLS instruction.

Project Manager 3 X [5MAIN ]__ NT-1 * 1 S
8 556 Varigble adde. |Varishle Name Variasble Type Data Type | Comments ~
=R Frogram block -
T TEMP BOOL
5 maIw
o] Ehutobe | TENP BOOL .
T RhutoSet | TENP BOOL g
- INT-1
SMO ~

Global warisble
% Datablock — L = ]

2 System bleck
Cross referemce

: /set SME3 ON to enable the high-speed-output completion interrupts/
Element moni tor

FHE_L Mo sme3
= B Comm. equipment, -

[H Configuratio

|/*Hote: Make sure the parameters have been initialized before using the PLS instruction®/

HL
— —{ s 3000 ;] 0 1

|/*Hote: Use it once upon power-on. If the envelope parameters acre change, it should be used again.

SML

1 MOV s000 03000 ]
HOY 1000 D3002 ]
MoV 6000 D3004 1
£ : v
< |Project .. | ] Instruct..| | € |

9.7 Power failure interrupt

When the enable flag of SM56 is set and the main module has detected the power failure, the power failure interrupt will be
triggered and the user can carry out the relevant processing in the interrupt subprogram. This function is applicable only to
IVC1 series PLC.
As the power failure interrupt subprogram is executed when the system has no external power supply, the execution duration of
power failure interrupt subprogram shall not be over 5ms. Otherwise, the power failure retention component cannot be
completely saved.

9.8 Serial port interrupt

Description

Serial port interrupt: Under the free port protocol mode of serial port, the system will generate interrupt event based on the
sending or receiving events of serial port.

For each serial port, the system supports 4 interrupt resources for the user. The interrupt program of serial port is mainly used
when special processing is required for the receiving and sending of character/frame at the serial port and timely processing is
requested. It is able to respond to the processing of completing character/frame XMT/RCV without being influenced by
scanning time.
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Set the ON/OFF status of SM component and the serial port interrupt can be enabled or disabled. When the serial port interrupt
is disabled, the ones that have been added to the interrupt queue will continue to be executed.

Do not call the XMT instruction of serial port in the processing subprogram of character sending interrupt when the power flow
is normally on. Otherwise, it may lead to interrupt subprogram nesting which blocks the execution of user program.

Interrupt of frame receiving and sending refers to the interrupt event that is delivered after the XMT and RCV instructions of the
serial port are executed.

Serial port interrupt resource list:

Event No. Corresponding interrupt event Interrupt enabling SM
30 Character sending interrupt of communication port 0 SM48
31 Character receiving interrupt of communication port 0 SM49
32 Frame sending interrupt of communication port 0 SM50
33 Frame receiving interrupt of communication port 0 SM51
34 Character sending interrupt of communication port 1 SM52
35 Character receiving interrupt of communication port 1 SM53
36 Frame sending interrupt of communication port 1 SM54
37 Frame receiving interrupt of communication port 1 SM55
8 Character sending interrupt of communication port 2 SM59
9 Character receiving interrupt of communication port 2 SM60
38 Frame sending interrupt of communication port 2 SM57
39 Frame receiving interrupt of communication port 2 SM58

Example

In the example, with the sending interrupt function of serial port frame, the system will flip Y3 output once when a frame is sent
out and generate flashing effect based on the frequency of the character sending frame.

1. Compile interrupt program and the processing code when the serial port sending frame is completed and the interrupt is
triggered.

Project Manager % | Al | - Evegnstart | (-] COM1-SENDD * | EISES
fo-s
5[5 Progran block

Variahle addr. Wariable Name Variable Type |Data Type | Comments -~

= TEMP BOOL
| EvBGOstart £ E:
ReadFrequency =
Stark /*Flip ¥3*/
[ Khutosn
0 ¥hutoSet Y3 béc)
[} com-rcy - — 5
[T comi-rovy
| comi-sERD
{r{ COML-SENDD /*Refresh immediately*/
| WOW-FOWER
[T rro 50
| TIME-THT — — =®F W 8 ]
[F xe-mr
7 lobal wariable t: M0
| Datableck . — —— mov D128 D20z0 ]
< > 2
= |Project < ¥

2. Specify interrupt event number for the interrupt program:
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Project Manager 2% [T MaIN | [T Evaastart | = COMI-SENDD * | RILES|

3 _Q’BP o Variable addr. |Variable Neme |Variahle Type |Data Type |Comments |4
Kt [

= o TEMP EOOL v

o| Evesnztart £ ¥
ReadFrequency =
Start
o |/ +F1ip vavs
ThutoSet
COM-ECY 3 ¥3
COMI-RCYY — ———< 3
COM-SEKD
COM-SERTD
HOH-POYER

FTO amo

TINE-INT L L mr W ] ]

= rz-THT
Global wariable tabl S
o Dateblock L —{ mov  spizs p2020 ]
- Systen block
ross reference tabl COX1-SENDD X
lement monitoring ¢ —
ENT_L
2-HH Comn. equipment conn Program

[E Configuration tab name

/*Fefresh immediately™/

BETE AT ETETE

Author

Interrupt  [COMI Frame Send Interruption{Interrupt no E]
event L |

Program
description

= |Project ...| (] Instruct.. | || € >

3. Compile the code of the sending frame interrupt of enable serial port in the main program.

Project Manager 2 X |[ MAIN ] = Evaststart | [ coM1-SENDD * | RIS

.!_9_8 A WVarisble addr. Varisble Name Variable Type Data Type |Conments i

J4] | Program block
[T Mazw _TEHP EOOL
o EvasDstart ! TEMP |BOOL | v

\0 ReadFrequency £

10 Start =
{5 XAutoGD ) _

= ThutoSet /¥Allow the recquest of enabled interrupt to join the recquest queue®/
ek
- CON1-SEHD | — L =]

{0 COM1-SEHOD

= P
- TINE-THT el

i Y2OIHT ™, I —— =ET  s3Ms4 ]

1= HOW-FOMER. /*Set 3M54 ON to enable the port 1 frame-sending interrupcs/
;_1 kel venaes AR A 4L

For the detailed example of serial port interrupt, please refer to Chapter 10 Using communication function.

9.9 Measure short time pulse

This function is applicable only to IVC1 series PLC.

The high-speed ring counter offers the counting function of high accuracy in 0.1ms, which can match with input interrupts to
measure short time pulse width.

The relevant elements are as follows:

Name Function Attribute Range
Enabling flag of Unit: 0.1ms, 16 bits
SM16 high-speed ring Setting: High-speed ring counter starts counting R/W
counter Clearing: High-speed ring counter stops counting
0-20971 (Unit: 0.1ms, 16 bits) up counting. The high-speed ring
SD16 High-speed ring counte.r will count up for 0.1m clock next operation cycle after RIW 0-20971
counter SM16 is set, and restart from zero when over 20971.
The error depends on the time for executing a single instruction.

Before using high-speed ring counter, reset SD16.

The following is an example of measuring pulse width. Connect the signals that need measurement to X0 and X1 terminals,
and set the interrupt optimal setting of X0 and X1 to the high level.

D200 specifies the measured pulse width (Unit: 0.1ms)

Main program:



Programming manual of IVC series small PLC

Chapter 9 Using interrupts

273

X0 rising edge interrupt

X1 falling edge interrupt

#TEREX0_E T PRI L TR P s/

ML
- SET  SM40 ]
SET  SMal ]
]
+ AR T R
i M6

— 2

+HLEEI AT E a2 E

SO (1}
1 it MoV

*iE IR AT R T EE
M
MY D
[ EST MO
2 Fi{ETE{EEET0+/
Mii

——] Moy D16
SET i}

jili}

jili}

D16

D200

]

]
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Chapter 10 Using communication function

This chapter introduces the communication function of IVC series small PLC, including the communication resources and
communication protocols, and uses examples to illustrate.

10.1 Communication resource

The baud rates applicable to IVC series small PLC are listed in the following table:

Communication protocol Available baud rate
Free port protocol, Modbus communication protocol 115200, 57600, 38400, 19200, 9600, 4800, 2400, 1200
N:N communication protocol 115200, 57600, 38400, 19200, 9600, 4800, 2400, 1200
The communication protocols that IVC series small PLC supports are listed in the following table:
Main Communication port Port type Available protocol
module o e o
Communication port 0 | RS232 Programm.ing port protocol, free r.)ort. protocol, Modbus communication prot.ocol
VC2L (slave station), N:N bus communication protocol (master station, slave station)
L RS232 or Free port protocol, Modbus communication protocol (master station, slave
Communication port 1 ) L . .
RS485 station), N:N bus communication protocol (master station, slave station)
Communication port 0 | RS232 Programm.ing port protocol, free r.)ort. protocol, Modbus communication prot.ocol
Ve (slave station), N:N bus communication protocol (master station, slave station)

RS232 or Free port protocol, Modbus communication protocol (master station, slave

Communication port 1
P RS485 station), N:N bus communication protocol (master station, slave station)

Programming port protocol, free port protocol, Modbus communication protocol
(slave station), N:N bus communication protocol (master station, slave station)
Free port protocol, Modbus communication protocol (master station, slave
station), N:N bus communication protocol (master station, slave station)

Free port protocol, Modbus communication protocol (master station, slave
station), N:N bus communication protocol (master station, slave station)

Communication port 0 | RS232

IVC1L Communication port 1 | RS485

Communication port 2 | RS485

Programming port protocol, free port protocol, Modbus communication protocol
(slave station), N:N bus communication protocol (master station, slave station)
Free port protocol, Modbus communication protocol (master station, slave
station), N:N bus communication protocol (master station, slave station)

Free port protocol, Modbus communication protocol (master station, slave
station), N:N bus communication protocol (master station, slave station)

Communication port 0 | RS232

IVC2H | Communication port 1 | RS485

Communication port 2 | RS485

You can also set the mode selection switch of IVC series PLC to TM to transfer port 0 to programming port protocol.

10.2 Programming port protocol

The programming port protocol is an internal protocol dedicated to the communication between Auto Station and main module.

10.3 Free port communication protocol

10.3.1 Introduction

The free port protocol is a communication mode with user-defined data file format. It supports two data formats: ASCIlI&binary.
The free port protocol realizes data communication through instructions and can only be used when PLC is in RUN state.
The free port communication instructions include XMT (sending instruction) and RCV (receiving instruction).

10.3.2 Parameter setting

Select Communication Port in the System block dialogue box, and select Freeport protocol in port O or port 1 setting area
to enable the Freeport setting button as follows:
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System block

Special Module Confimmration
Dutput Tsble | Sst Time
Advanced Settings

Saving Range
|
PLC communication port [0] setting
() Program port pratocal
@ Freeport protocol
) Modbus protocol
(1 EChus Protocol

PLC communication port [1] setting

(#1 Mo protocol
) Freeport protocol
) Modbus Pratocol

(1 EChus Protocol

The parameter setting of free port is as follows:

Freeport Protocol

PLC serial port setting
auirate |
[rata bit 8 =

Yalid byte ;Low bevte v

[ alow skart character detection
[l allows end character detection
|:| Intercharacter timeaut

Interframe timeout

Priority Level Df Interruption
Input Filter
Communication Fort

Free poit setting

Parity

Stop bit

200

| Mone |

)

Input Peint

B

Default Yalue

*|

| ms

| ms

Configurable items are listed in the following table:
Item Setting Remark
Baud rate 115200, 57600, 38400, 19200, 9600, 4800, _
2400, 1200, default: 9600
Data bit 7 or 8, default: 8 -
Parity No check, odd, even, default: no check —
Stop bit 1 or 2, default: 1 -
Anowif:c;::rader Enabled or disabled, default: disabled -

Start character
detection

0~255 (corresponding to 00~FF)

Start receiving after the designated start character is
detected. Save the received characters (including the
start character) to the designated BFM

Allow end character

Enabled or disabled, default: disabled

detection
End character ) Stop receiving after the preset end character is
0~255 (corresponding to 00~FF
detection ( P 9 ) received, and save the end character to the BFM
Intercharacter timeout
. Enabled or disabled, default: disabled —
enabling

Intercharacter timeout

0~65535ms

Stop receiving if the interval between two received
characters is longer than the timeout setting

Interframe timeout
enabling

Enabled or disabled, default: disabled

Interframe timeout

0~65535ms

When the RCV power flow is valid and the
communication conditions are met, the timing will
start as soon as the communication serial port starts
toreceive. If a frame is not received completely when
the set time is up, the reception ends
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10.3.3 Free port instruction

Points to note

The free port instructions XMT and RCV can be used to send/receive data to/from the designated communication port. For the

usage of the free port instruction, refer to #i8 ! K827/ /. #iR! K25/ FHK.

HB| 5 R

Note that to use free port instruction on a certain port, you need to set the free port protocol and communication parameter for
the communication port through the system block of AutoStation. In addition, you need to download the system setting to the
PLC and restart it.

Example

Example 1: Send a 5-byte data and then receive a 6-byte data through communication port 1.
The data to be sent: | 01 [ FF [ 00 [ 01 | 02 ]
Save the received data to D elements starting with D10. Each byte occupies one D element, as shown below:

The data to be received: | 01 | FF | 02 | 03 | 05 | FE |

01 02 03 05 FE
D10 D12 D13 D14 D15
sM1
—— ——{ mov  16#1 o ]
i MmovY  LERFF m 1 1. Change the setting of communication port in the
system block to free port communication and set
H mov 180 Dz ]
the related parameters.
r mov 162 e ] 2. When the power flow of SM1 is valid, save the
to-be-sent data to the communication BFM
H  mov 16#2 o4 1 starting with DO. Send data with XMT instruction
and reset SM122 (transmission complete flag bit)
t BT smizz before the sending.
- | - < 3. Set SM122 after the transmission, and begin to
receive data upon the rising edge. The maximum
_Sh|”2|2_{ EST  smiss length for the received characters is 6.
4. Set SM123 after the data is received, and
—t— R¥ 1 nio B ] perform the corresponding operation based on the
SM1Z3 receiving completion information register (SD125).
— — B SDLES z Ho T D100 ] 5. Use X5 as the enable bit for interrupting the
_|K5 ST aMiz0 sending and receiving.
)_[ EST  sSmiz1

Example 2: Send and receive data through communication port 1.

and 8! KEA5/ I, #iR! X
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M

— Moy 1E# oo ]
H  MO¥  1B%FFO1  EdmD ]
H Moy E=mo ol ]
H Moy Eems Iz ]
Different from “Example 17, when sending the
Ho omov 16 03 ] .
high&low bytes of a word element, the element
[ omov e i ] must be divided into high&low byte parts.
For instance, if you want to send the content of
i RST  smizz2 ] D2, you can store its high byte and low byte
separately in D3 and D4, and then send D3 and
1 ! 0 2 ] D4. You can also store the data in a K4MX (such
_S'|M2|2_{ EST  SM123 ] as K4MO of in this example) element. Take K2MO
as high byte and K2M8 as low byte.

L—+— ECV 1 010 B ]

SM1Z23
BLD 30125 2 H IR 100 1

1 —

=]
— )—[ RST SM1Z0 1
RST SM1Z1 1

10.4 Modbus communication protocol

10.4.1 Introduction

For the serial port communication of IVC series small PLC, Modbus communication protocol is available. Two communication
modes: ASCIl and RTU (IVC1 only supports RTU mode) are supported. The PLC can be set as the master or slave station.

10.4.2 Characteristics of links

1. Physical layer: RS232, RS485

2. Link layer: asynchronous transfer mode

1) Data bit: 7 bits (ASCII) or 8 bits (RTU)

2) Transfer rate: 1200, 2400, 4800, 9600, 19200, 38400

3) Check method: even check, odd check or no check

4) Stop bit: 1 or 2 stop bits

3. Networking configuration: up to 31 sets of equipment. Address range: 1~31. Broadcast is supported.

10.4.3 RTU transfer mode

1. Hexadecimal data.

2. The interval between two characters shall not be less than the time of 1.5 characters.

3. There is no frame head or tail, and the interval between two frames is at least the time of 3.5 characters.
4. Use CRC16 check.

5. The maximum length of RTU frame is 256 bytes and the frame structure is as follows:

Structure of frame Address | Function code Data CRC
Number of bytes 1 1 0~252 2

6. Calculation of interval among characters:
If the communication baud rate is 19200, the interval of 1.5 characters is 1/19200x11x1.5x1000=0.86ms.
The interval of 3.5 characters is 1/19200x11%3.5%x1000=2ms.
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10.4.4 ASCII transfer mode

1. Use ASCII data communication.

2. The frame takes “: (3A)” as the head, and CRLF (0D 0A) as the tail.

3. The allowed interval among characters is 1s.

4. Use LRC check.

5. The frame of ASCII is longer than that of RTU. It is required two character codes for transferring one byte (HEX) in ASCII

mode. The maximum length for data field (2x252) of ASCII is twice of RTU data field (252). The maximum length of ASCII
frame is 513 characters and the structure of frame is as follows:

structure of Head | Address | Function code Data LRC Tail
frame
Number of bytes 1 2 2 0~2*252 2 2

10.4.5 Available Modbus function code

Available Modbus function codes include 01, 02, 03, 04, 05, 06, 15 and 16.
Note: 04 function code is only available for version 1.23 of IVC1.

10.4.6 Addressing mode of PLC element

1. Relationship between read-write element function code and the element:

Function code Name Modicon data address Type of operational element Remark
01 Read coil 0™ T:xxxx Y, X,M,SM, S, T,C Bit read
02 Read discrete input 1NOBZ XXX X Bit read
03 Read register 4Note3 x4 D,SD,Z T,C Word read
05 Write single coil 0:xxxx Y,M,SM, S, T,C Bit write
06 Write single register 41 XXXX D,SD,Z T,C Word write
15 Write multiple coils 0:xxxx Y,M,SM, S, T,C Bit write
16 Write multiple registers 4 XXXX D,SD,Z T,C Word write

Note:

1. 0 means “coil”.

2. 1 means “discrete input”.

3. 4 means “register”.

4. xxxx means range “1~9999”. Each type has an independent logic address range of 1 to 9999 (protocol address starts from 0).
5.0, 1 and 4 do not have the physical meaning and are not involved in actual addressing.

6. Users shall not write X element with function codes 05 and 15; otherwise, the system will not feed back the error information if
the written operand and data are correct, but the system will not perform any operation on the write instruction.

2. Relationship between PLC Element and Modbus communication protocol address:

Element Type Physical element Protocol Avallable Remark
e ¥ address function code
YO~Y377 Output status, el t code: YO
Y Bit 0~-Y3 o 0000~0255 | 01, 05, 15 Wiput status, element code
(octal code) 256 points in total toY7, Y10 toY17
| tatus, it rts two kinds of
X Bit XO~X377 1200~01455 01, 05,15 andpdurtezsa ':Jhse Ielzlrjr?:ri csodvéois Isnar:eo as
(octal code) 256 points in total | 0000~0255 02 '
above
M0~M2047 2000~4047
M Bi 01, 05, 15
it M2048~M10240 12000-20191
SM0~SM255 4400~4655
i 1 1
SM Bit SM256~SM511 30000-30255 01,05, 15
S0~S1023 6000-7023
Bi 01, 05, 15
S it S$1024~S4095 31000-34071
TO~T255 8000~8255
T Bi 1 1 f T el
it T256~T511 11000-11255 01, 05, 15 Status of T element
C0~C255 9200~9455
Bi 01, 05, 15 Status of C el t
c "1 cos6~c306 10000-10050 atus of & elemen
D Word | D0O~D7999 0000~7999 03, 06, 16
SD Word | SD0~SD255 8000~8255 03, 06, 16




Programming manual of IVC series small PLC Chapter 10 Using communication function 279

Element Type Physical element Protocol Available Remark
P 4 address function code
SD256~SD511 12000-12255
z Word | Z0~2Z15 8500~8515 03, 06, 16
TO~T255 9000~9255
1 | f T el
T Word T256~T511 11000-11255 03, 06, 16 Current value of T element
C Word | C0~C199 9500~9699 03, 06, 16 Current value of C element (WORD)
Doubl
c \;gr de C200~C255 9700~9811 03, 16 Current value of C element (DWORD)
Double
C word C256~C306 10000-10101 03, 16 Current value of C element (DWORD)
R Word | RO~R32767 13000-45767 03, 06, 16

Note:

The protocol address is the address used on data transfer and corresponds with the logic address of Modicon data. The protocol
address starts from 0 and the logic address of Modicon data begins with 1, that is, protocol address+1=logic address of Modicon
data. For example, if MO protocol address is 2000, and its corresponding logic address of Modicon data will be 0:2001. In practice,
the read and write of MO is completed through the protocol address, e.g.: read MO element frame (sent from the master station):

01 01 07 DO 00 01 FD 47

L CRCcheck code

Number of elements to read

Starting address. The decimal value of 07DO0 is 2000
Function code

Station No.

10.4.7 Modbus slave

Modbus slave responds to the master station according to the received message of local address rather than send out
message actively. The slave only supports Modbus function codes 01, 02, 03, 05, 06, 08, 15 and 16. The other codes are illegal
function codes (except broadcast frame).

10.4.8 Read/write elements

All the function codes supported by IVC2L, except 08 are used for read and write elements. In principle, in one frame, there are
2000 bits and 125 words for reading, 1968 bits and 120 words for writing at most. However, the actual protocol addresses for
elements of different types are different and discontinuous (e.g.: Y377's protocol address is 255, X0’s protocol address is 1200).
Therefore, when reading or writing an element, the element read for one time can only be the same type, and the maximum
number of the read elements depends on the elements of this type that are actually defined. For example, when reading
element Y (YO~Y377, 256 points in total), the protocol address ranges from 0 to 255, the corresponding logic address of
Modicon data is from 1 to 256, and the maximum number of elements Y that can be read is 256.

The examples are as follows:

1. XMT from master station: 01 01 00 00 01 00 3D 9A

01- address; 01-function code; 00 00-starting address; 01 00-number of elements to read; 3D 9A-check

Response of slave station: provide correct response

2. XMT from master station: 01 01 00 00 01 01 FC 5A

The starting address for the reading of master station is 0000. 01 01 (257) elements are read, which is beyond the defined
number of elements Y.

Response of slave station: 01 81 03 00 51

The data from the slave station response is illegal, because 257>256, and 256 is the allowed maximum number of elements Y.
3. XMT from master station: 01 01 00 64 00 A0 7D AD

The starting address for the reading of master station: 00 64 (decimal 100)

Number of elements read: 00 AO (decimal 160)

Slave stationresponse: 01 81 02 C1 91

The slave station responds with illegal data address, because there are only 156 elements Y starting with the protocol address
100, but 160>156, 160 is illegal.

4. XMT from master station:01 04 00 02 00 OA D1 CD

The frame of XMT function code 04 of master station

Response of slave station: 01 84 01 82 CO
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The slave station responds with illegal function code. 04 is not supported by IVC2L.

Note

1. Element X does not support write operation (that is, the write of element X is invalid). For the writable properties of elements
SM and SD, refer to Appendix 1Special auxiliary relay and Appendix 2Special data register (if the element is un-writable, the
write operation is invalid).

2. The address of the slave station is 01, the last two bytes are CRC check code and the second byte is function code.

10.4.9 Handle double word

The current count value of C element is word or double word. The value from C200 to C255 are double words, which are read
and written through the function code (03, 16) of the register. Every two registers correspond to a C double word. Only the pair
can be read and written from/into register upon reading or writing.

For example, read the RTU frame of three C double word elements from C200 to C202:

0l 03 25 E4 00 06 8E F3

L CRC check code

Number of elements to read: 6
Starting address 9700
Function code

Station No.

In the returned data, 9700 and 9701 are two addresses for the content of C200. 9700 is the high 16 bits and 9701 is the low 16
bits.

When reading the double word, if the starting address read is not even number, then the system will respond with error code of
illegal address; if the read number of registers is not an even number, the system will respond with error code of illegal data.

For example:

XMT from master station: 01 03 25 E5 00 04 5E F2

The starting address for the reading of master station : 4 word elements of 25 E5 (decimal 9701)
Response of slave station: 01 83 02 CO0 F1

Response of slave station: illegal data address

XTM from slave station: 01 03 25 E4 00 05 CE F2

The starting address for master station read: 5 word elements of 25 E5

Response of slave station: 01 83 03 01 31

The data sent back from slave station is illegal.

10.4.10Handle LONG INT

A LONG INT data can be saved in two D elements. For example, if a LONG INT data is saved in D3 and D4 of IVC series PLC,
the high 16 bits will be stored in D3 and the low 16 bits will be stored in D4. This is also true when the master station reads
LONG INT data through Modbus and reorganize the data into 32 bits.

The storage principle for FLOAT is the same as the storage principle for LONG INT data.

10.4.11 Diagnostic function code

Diagnostic function code is used for test the communication between the master station and slave station, or the internal error
of the slave station. The supported diagnostic subfunction codes are as follows:

Functi Subfuncti Function | Subfunction
uneton Lpiunciion Name of subfunction code Name of subfunction code
code code code code
Return bus communication error
08 00 Return query data 08 12
count
08 01 Restart communication option 08 13 Return bus exceptional error count
08 04 Forced listen only mode 08 14 Return slave message count
08 10 Clear the counter 08 15 Return salve no response count
08 11 Return bus message count 08 18 Return bus character overrun count

Applicable to IVC2L/IVC2H
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10.4.12Error code

For the XMT of master station, the slave station returns data or statistic value in the data field under the normal response status.
But in the abnormal response status, the server will return error code in the data field. Refer to the following table for error
codes:

Error code Meaning of error code
0x01 lllegal function code
0x02 lllegal register address
0x03 lllegal data

In addition, if the slave station receives data under the following situations, no message will be returned:

1.Error in broadcast frame, e.g. data error, address error;

2.Characters overrun, e.g. RTU frame over 256 bytes;

3.Under RTU transfer mode, interval between two characters time out, which is the same as receiving error frame, and no
message will be returned;

4.Listen-only mode of slave station;

5.The slave station received ASCII error frame, including frame tail error, character range error.

Note

Read station is equipped with compulsory element. What is read is the value run by the program, which may be inconsistent
with the compulsory value.

10.4.13Modbus parameter setting

Set communication port in system block

There are two serial ports (serial port 0 and 1) on the communication port interface. Communication port 0 only supports
Modbus slave station while communication port 1 supports both master and slave stations.

Set Modbus communication parameters

There is a button of default value on Modbus operand interface. The default value is the communication setting recommended
by Modbus communication protocol. For the parameter setting items, refer to the table below.

Item Setting
Station No. 0~31
Baud rate 115200, 57600, 38400, 19200, 9600, 4800, 2400, 1200
Data bit Set to 7 or 8 bits; 7 for ASCII mode, 8 for RTU mode
Parity check bit Set to no check, odd check and even check
Stop bit Set to 1 or 2; set to 1 for odd or even check; set to 2 for no check status

It can be set to master or slave station; communication port 1 can be set to master/slave station,

Modbus master/slave L .
communiation port 0 can only be set to slave station

Transfer mode Select RTU mode or ASCII mode

Main mode timeout The time for waiting the slave response by master is over the set value.

Note: After the operand is set and downloaded in the system block, it will be valid only after one operation.

10.4.14 Modbus instruction

When PLC is used as Modbus master station, the Modbus data frame can be sent/received through Modbus instruction
provided by system. For the detailed use of Modbus instruction, refer to #43%! K#EF/5/HI. £iR! K25/ FH. .

If PLC is set to master station, there is a timeout item in main mode when setting Modbus parameter in the system block. To
ensure the correctness of the received data, the timeout period shall be longer than a scan cycle of Modbus slave station and
with reasonable margin. For example, if IVC2L is the slave station and a scan cycle of IVC2L is 300ms, the main mode timeout
of the master station shall be over 300ms. It is proper to set the timeout to 350ms.

Application program

Example 1: When IVC2L PLC is Modbus master station as well as slave station, read bit status of No.5 station. The protocol
address of slave station read by master station is the bit value ranging from 11 to 39. Assuming that the read data are as
follows, the storage location for the received data starts from D100, save the address to D100, function code to D101 and
number of registers in D102. Save the read bit value in the units beginning with D103.
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42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27
X X X 0 0 1 1 0 0 0 0 1 0 1 1 0
D106 D105

26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

1 1 0 0 0 1 1 0 1 1 1 0 0 0 0 1
D104 D103

If the read number of the registers is not the times of 8, add 0 to the high bits. In the above example, it has added 0 to 3 high

bits (40, 41 and 42) in D106.

SM1

—{ mv 5 oo ]
L mov 1 D1 1

1. Designate 5 as the address of the slave station
L mov 0 Dz 1

to be accessed (save to DO).
I mv 11 D3 ] 2. Designate 1 as the function code (save to D1).
3. The address of the register to be read is 11

(LU M 1 (Save to D2/D3 according to high and low bytes).

L omy s 5 ] 4. The number of registers to be read is 29 (Save to
D4/D5 according to high bits and low bits).

L EST  sMI35 1 5. The received data is saved to D100.
6. If the receive is completed (set SM135 ), add 1 to

K EST  sMizs ]

Sm1z4 D200.
L—f —{ MODEUS 1 0 0100 1 7. If the communication fails (set SM136), add 1 to
SM135 D201 and save the error code to D202.

| — I 1E0 ]
aM136

— IHC Dz01 ]
Moy 5Diz9 Dzoz ]

8. SM124 is the idle flag of the communication port.

Note

1. When logic address is used for addressing the bit element of IVC2L PLC, the logic address 1 is the protocol address 0. In the
above example, reading the value of 11~39 bits (protocol address) in the slave station, the logic address shall start from 12.

2. The failure of this communication will not affect the next communication, that is, if there are two Modbus XMT instructions in
one user program, the first communication fails and has error code, it will not influence the data sending of the second Modbus
instruction. Thus, in the example, we placed the error code of SD139 in D202, which can be observed through D202.

3. For the message sending of the slave station, if the master station is in listen-only mode, there will be no data to be returned
and the system will display error flag. Therefore, when using Modbus of IVC2L, if IVC2L is the master station, the user shall
clearly know which PLC slave station is under listen-only mode, so as to ensure that the failure of the communication is not
caused by the listen-only mode of the slave station.

Example 2: IVC2L is the Modbus master station, the slave station is also an IVC2L. Read the status of bit elements (protocol
address: 2000~2017) in No.5 station.

The read data are as follows:

The received frame starts from D100.

D100 is for saving address

D101 is for saving function code

D102 is for saving the number of registers

Units beginning with D103 are for saving the read value of bit element
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Ml

I

SM13S
L

SM1G6E

]

Moy
Moy
Moy
Moy
Moy
Moy
E5T
RET
SMiz4
IHC

IHC
Moy

1B#T

1680

18

SMLES

SM136E

L— —— moDpus

Dz00

nz01

SD139

o ]
n ]
2 ]
3 ]
D4 ]
15 ]

]

]

1 0

]

]

D20z ]

D100 ]

1. The program has designated 5 as the address
of the slave station to be accessed (save to DO).
2. The program has designated 1 as function
code (save to D1).

3. The starting address of the register to be
read is 07D0 (hexadecimal, save to D2/D3
according to high bits and low bits).

4. The number of registers to be read is 18 (Save
to D4/D5 according to high bits and low bits).

5. The received data is saved to D100.

6. If the receive is completed (set SM135), add 1
to D200.

7. If the communication fails (set SM136), add 1
to D201 and save the error code to D202.

8. SM124 is the idle flag of the communication
port.

Example 3: IVC2L is the Modbus master station as well as the slave station. Read the status of the bit element with the protocol

address ranging from 40 to 43 of No.5 station.
The read data are as follows:

The received frame starts from D100.

D100 is for saving address

D101 is for saving function code

D102 is for saving the number of registers

Units beginning with D103 are for saving the read value of bit element

40 element 40 element 41 element 41 element 42 element 42 element 43 element 43 element
MSB LSB MSB LSB MSB LSB MSB LSB
D103 D104 D105 D106 D107 D108 D109 D110
sm1

L | —1{ mov s il ]

K mawv 3 1 ] 1. The program has designated 5 as the address
of the slave station to be accessed (save to DO).

Lo movo o bz 1 2. The program has designated 3 as function
code (save to D1).

K mov 40 D3 ] )
3. The starting address of the register to be read

L mov o D4 ] is 40 (save to D2/D3 according to high bits and
low bits).

(UL 15 1 4. The number of registers to be read is 4 (Save
to D4/D5 according to high bits and low bits).

K EST  SM135 ] . ]
5. The received data is saved to D100.

I RST  smize ] 6. If the receiving is completed (set SM135 ), add

—— 1 to D200.
—— o MODEUS 1 oo DLoo ] 7. If the communication fails (set SM136), add 1
3M135 to D201 and save the error code to D202.
L ome 8. SM124 is the idle flag of the communication
M1z
I IHC D20l ] port.
[ MOY  SD133 D202 ]
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10.5 N:N bus communication protocol

10.5.1 Introduction

N:N bus is a small PLC network developed by INVT Auto-Control Technology Co., Ltd. The physical layer of N:N bus uses
RS485, so the PLC can be directly connected through communication port 1 or connected through communication port O by
RS232/RS485 converter. The connected PLC of N:N bus can automatically exchange the values between D elements and M
elements , which makes the access to the other PLC elements on the network as convenient as accessing its own element. In
N:N bus, the data access between PLCs is completely equivalent (N:N communication network).

It is convenient to configure N:N bus. Most parameters of N:N bus only need to be configured on No.0 PLC. In addition, N:N
bus supports online modification of the network parameters, and is able to detect the newly added PLC automatically. If any
PLC is disconnected from the network, the other PLCs will continue to exchange the data. It is also able to monitor the
communication status of the whole network through the relevant SM element of any PLC in N:N bus.

10.5.2 N:N bus data transfer mode

N:N bus has two types of messages: token sent by the master station; broadcast of PLCs on data.

The token is sent by the master station. At first, the master station holds the token. After data broadcast, it will send the token to
each slave station in cycle and sequence. Only the slave station receiving the token can broadcast other PLCs (including
master station).

Figure 10-1~10-5 show the main process of network communication. 1 # station is the master station. It is necessary to note
that generally 0 # station is the master station by default and 1 # station is the standby master station (shift to the master station
when communication fault or power failure to the master station occurs).

‘!H = Master station (1#) @ Master station (1#)

Tokehx‘* !

Slave station ( 2#)5%Iave station (3#)Slave station (N#

l4data . l#data - ]#data

Slave station (N#]

Slave station (2#)%Iave station (3#

0 RS485 0

L RS485

Master station broardcasts Master station sends token to 2 # slave station

@ Master station (1#)

)

. v @ Master station (1#)
)

2#tdata

Slave station (2#) T ’0 O 2
o "l I"I "'

2#data “ 2#tdata l

j i Slave station ( #)‘Slave statlon T#) Slave station |(N#)
.'ll ..'l ‘ RS 485 0

Slave station ( ##Iave statlon N#)

LE RS485 D

Master station sends token to 3 # slave station

2 # slave station broardcasts
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@aster station (1#)

D

e 3#tdata < _
e Y Master station (1#) ~

["I.; _

_,.S'I'ave station (3#);

. 3#data

Slave statikn (2#) Slave station|(N#)

¢

L RS485 0

Token sending and flowing
3 # slave station broardcasts

Figure 10-6 shows the sequence in which the token flows. The bold solid lines indicate the process of sending the token and
the dotted lines indicate the sequence of holding the token and broadcasting. It is necessary to note that the token is not sent
from one slave station (2#PLC) to another slave station (3#PLC) but from the master station to 2#PLC and then the master
station to 3#PLC.

10.5.3 N:N bus network structure

N:N bus supports two kinds of network: single-layer network and multiple-layer network (as shown in the following figures):

RS 485

TV LB

= (Connecting node)

T [CREEE | B i

N:N bus multiple-layer network

In the single-layer network, each PLC only connects to N:N bus through 1 communication port. In the multiple-layer network,
the layer-to-layer PLC (intermediate node) shall be connected, and the two communication ports of PLC shall be connected to
different layers. The single-layer network can support up to 32 PLCs , while each layer of multiple-layer network can support 16
PLCs at most.

10.5.4 N:N bus refresh mode

The PLCs connected to N:N bus can automatically realize the exchange between parts of D elements and M elements in the
network. The quantity and numbering of elements D and M are fixed, and the elements are called “Elements Sharing Area”. If
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PLC uses N:N bus, the value of the Elements Sharing Area will keep refreshing automatically, so as to keep the value
consistency of the Elements Sharing Area for each PLC in the network.

0# RCV area (R
1# RCV area (R

0#RCV area (R)
1#RCV area (R)

| !
— ‘
:I: RCV area (R)
1 (
T (
1

1#RCV area (R)
2#RCV area (R)

3#RCV area (R) 3#RCV area (R) 3#RCV area (R)

4#RCV area (R), 4#RCV area (R) 4# RCV area (R)

5#RCV area (R) 5#RCV area 5#RCV area (R), 5# RCV area (R Note:

6#RCV area (R) 6#RCV area (R) 6#RCV area (R) ( SND area: sending area
( (

T#RCV area (R) 7#RCV area

6# RCV area (R p
RCV area: receiving area
T#RCV area (R), y 7#SND area (W W: write &
_ R: read

As shown in the above figure, each PLC with N:N bus connected has a writable sending area in the Elements Sharing Area.
N:N bus will automatically send the information (values of designated elements D and M) of the writable sending area to other
PLCs, receive the information from other PLCs and save it to the read-only sending area.

The element number in the Elements Sharing Area is fixed (64 D elements and 512 M elements can be shared) and these
elements are distributed to more than one PLC. Therefore, the less PLCs are connected to the network, the more elements can
be distributed to each PLC. The relationship is defined by N:N bus refresh mode:

Distribution of D element on N:N bus single-layer network:

Distribution of D element | 4 Mode 2 Mode 3 Mode 4 Mode 5
in sending area
D7700~D7701 #0
D7702~D7703 #1 #
D7704~D7705 #2 1 #
D7706~D7707 #3
D7708~D7709 #4 " #0
D7710~D7711 #5 #1
D7712~D7713 #6
D7714~D7715 #7 "
D7716~D7717 #3 #0
D7718~D7719 #9 #a "
D7720~D7721 #10
D7722~D7723 #11 # 1
D7724~D7725 #12
D7726~D7727 #13 #
D7728~D7729 #14 a7 "
D7730~D7731 #15
D7732~D7733 #16
D7734~D7735 #17 i
D7736~D7737 #18 #a
D7738~D7739 #19 # "
D7740~D7741 #20 #10
D7742~D7743 #21
D7744~D7745 #22 11 #
D7746~D7747 #23 1
D7748~D7749 #24 412
D7750~D7751 #25
D7752~D7753 #26 413 #
D7754~D7755 #27
D7756~D7757 #28 14 "
D7758~D7759 #29 7
D7760~D7761 #30 15
D7762~D7763 #31

Explanation:
1) In mode 1, the D elements distributed to the sending area by O# station are D7700 and D7701. D7700 and D7701 can be
written by the PLC of O# station, and directly read by other stations (1#--31#).
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2) In mode 2, the D elements distributed to the sending area by 0# station are D7700, D7701, D7701 and D7703. The elements
can be written by the PLC of O# station and directly read by other stations (1#--15#).

Distribution of M element on N:N bus single-layer network:

Distribution of M element |\ Mode 2 Mode 3 Mode 4 Mode 5
in sending area
M1400~M1415 #0
M1416~M1431 #1 #
M1432~M1447 #2 1 #0
M1448~M1463 #3 40
M1464~M1479 #4 "
M1480~M1495 #5 1 40
M1496~M1511 #6
M1512~M1527 #7 "
M1528~M1543 #3
M1544~M1559 #9 #a "
M1560~M1575 #10 45
M1576~M1591 #11 1
M1592~M1607 #12
M1608~M1623 #13 # 43 40
M1624~M1639 #14 47
M1640~M1655 #15
M1656~M1671 #16
M1672~M1687 #17 8 "
M1688~M1703 #18 49
M1704~M1719 #19 "
M1720~M1735 #20 #10
M1736~M1751 #21
M1752~M1767 #22 11 #
M1768~M1783 #23 1
M1784~M1799 #24 1o
M1800~M1815 #25 46
M1816~M1831 #26 413
M1832~M1847 #27 3
M1848~M1863 #28 #14
M1864~M1879 #29 7
M1880~M1895 #30 #15
M1896~M1911 #31

Explanation:

1) In mode 1, the M elements distributed to the sending area by 0# station range from M1400 to M1415.
written by the PLC of O# station and directly read by other stations (1#--31#).

The elements can be

2) In mode 2, the M elements distributed to the sending area by 0# station range from M1400 to M1431. The elements can be

written by the PLC of O# station and directly read by other stations (1#--31#).

Distribution of D element on N:N bus multiple-layer network (layer 0):

Distribution 9f D element in Mode 6 Mode 7 Mode 8 Mode 9
sending area
D7700~D7701 #0
D7702~D7703 #1 7 #0
D7704~D7705 #2 #1
D7706~D7707 #3 #0
D7708~D7709 #4 #
D7710~D7711 #5 #1
D7712~D7713 #6
D7714~D7715 Hr o
D7716~D7717 #8
D7718~D7719 #9 #a w0 1
D7720~D7721 #10
D7722~D7723 #11 #
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Distribution of D element in

. Mode 6 Mode 7 Mode 8 Mode 9
sending area
D7724~D7725 #12
D7726~D7727 #13 #
D7728~D7729 #14 47 #
D7730~D7731 #15

Explanation:

In mode 6, D7700 and D7701 are distributed to the sending area by 0# station (layer 0). They can be written by the PLC of O#

station and directly read by the other stations (1#--15#).

Distribution of D element on N:N bus multiple-layer network (layer 1):

Distribution 9f D element in Mode 10 Mode 11 Mode 12 Mode 13
sending area
D7732~D7733 #0
D7734~D7735 #1 #
D7736~D7737 #2 #1 0
D7738~D7739 #3
D7740~D7741 #4 4 #
D7742~D7743 #5 #1
D7744~D7745 #6
D7746~D7747 Hr "
D7748~D7749 #8
D7750~D7751 #9 #a 4
D7752~D7753 #10
D7754~D7755 #11 " #1
D7756~D7757 #12
D7758~D7759 #13 #
D7760~D7761 #14 #7 "
D7762~D7763 #15

Explanation:

In mode 10, D7732 and D7733 are distributed to the sending area by 0# station (layer 0). They can be written by the PLC of 0#

station and directly read by the other stations (1#--15#).

Distribution of M element on N:N bus multiple-layer network (layer 0):

Distribution 9f M element in Mode 6 Mode 7 Mode 8 Mode 9
sending area
M1400~M1415 #0
M1416~M1431 #1 #
M1432~M1447 #2 #1 #0
M1448~M1463 #3
M1464~M1479 #4 4 #
M1480~M1495 #5 #1
M1496~M1511 #6
M1512~M1527 #7 #
M1528~M1543 #8
M1544~M1559 #9 #a 4
M1560~M1575 #10 45
M1576~M1591 #11 #1
M1592~M1607 #12
M1608~M1623 #13 # 43
M1624~M1639 #14 47
M1640~M1655 #15

Explanation:

In mode 6, the M elements distributed to the sending area by 0# station (layer 0) range from M1400 to M1415. The elements
can be written by the PLC of O# station and directly read by other stations (1#--15#).
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Distribution of M element on N:N bus multiple-layer network (layer 1):

Distribution 9f M element in Mode 10 Mode 11 Mode 12 Mode 13
sending area
M1656~M1671 #0
M1672~M1687 #1 #
M1688~M1703 #2 #1 #0
M1704~M1719 #3
M1720~M1735 #4 4 #0
M1736~M1751 #5 #1
M1752~M1767 #6
M1768~M1783 #7 "
M1784~M1799 #8
M1800~M1815 #9 #a 4
M1816~M1831 #10
M1832~M1847 #11 # #
M1848~M1863 #12
M1864~M1879 #13 # 4
M1880~M1895 #14 47 3
M1896~M1911 #15

Explanation:

In mode 10, the M elements distributed to the sending area by 0# station (layer 1) range from M1656 to M1671. The elements
can be written by the PLC of O# station and directly read by other stations (1#--15#).

Note

Once PLC is configured with N:N bus communication protocol, D7700~D7763 and M1400~M1911 will become the public

resource for data exchange on the network. Please pay attention to these elements when using them in the program.

10.5.5 Enhanced refresh mode

To support share among more elements, IVC series PLC provides mode 14~18. The modes are only applicable to the structure
of single layer and the share among more elements. M element and D element enlarge on the original basis (M1400-M1911,

D7500~D7755).
M element area (512):

Distribution of M element Mode 14 Mode 15 Mode 16 Mode 17 Mode 18
M1400-M1415 #0
M1416-M1431 #1 #0
M1432-M1447 #2 #1 #0
M1448-M1463 #3
M1464-M1479 #4 " #0
M1480-M1495 #5 #
M1496-M1511 #6
M1512-M1527 #7 "
M1528-M1543 #8 #0
M1544-M1559 #9 # "
M1560-M1575 #10 45
M1576-M1591 #11 #
M1592-M1607 #12
M1608-M1623 #13 # 43
M1624-M1639 #14 47
M1640-M1655 #15
M1656-M1671 #16
M1672-M1687 #17 8
M1688-M1703 #18 49 #a
M1704-M1719 #19 4
M1720-M1735 #20 #10 #1
M1736-M1751 #21
M1752-M1767 #22 #11 #
M1768-M1783 #23
M1784-M1799 #24 #12 #6 #3
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M1800-M1815 #25
M1816-M1831 #26 #3
M1832-M1847 #27
M1848-M1863 #28 #14
M1864-M1879 #29 47
M1880-M1895 #30 #15
M1896-M1911 #31
D element area (256):
Distribution of D element Mode 14 Mode 15 Mode 16 Mode 17 Mode 18
D7500~D7507 #0 40
D7508~D7515 #1 0
D7516~D7523 #2 41
D7524~D7531 #3 0
D7532~D7539 #4 "
D7540~D7547 #5 1
D7548~D7555 #6 43
D7556~D7563 #7 40
D7564~D7571 #8 4
D7572~D7579 #9 4
D7580~D7587 #10 45
D7588~D7595 #11 #1
D7596~D7603 #12 46
D7604~D7611 #13 43
D7612~D7619 #14 47
D7620~D7627 #15
D7628~D7635 #16 48
D7636~D7643 #17 4
D7644~D7651 #18 49
D7652~D7659 #19 "
D7660~D7667 #20 #10
D7668~D7675 #21 45
D7676~D7683 #22 411
D7684~D7691 #23 #1
D7692~D7699 #24 412
D7700~D7707 #25 45
D7708~D7715 #26 #3
D7716~D7723 #27 3
D7724~D7731 #28 #14
D7732~D7739 #29 47
D7740~D7747 #30 #5
D7748~D7755 #31

10.5.6 N:N bus parameter setting

Select Communication Port in the System block dialogue box, and select N:N bus protocol in the port 0 or port 1 setting

area to enable the N:N bus setting button as follows:
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Click the N:N bus setting button to enter the N:N bus protocol setting dialogue box as shown below:
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As shown in the preceding figure, the N:N bus parameters are set through the system block. The Station No. shall begin with
O#. Several PLCs cannot share the same station number. 0# station is used for starting and setting the whole network. The
setting of Max number of sites, Additional delay time, Retry times and Mode can be realized through O# station. For the
stations with other station numbers, except that the Baud rate and Parity check shall be consistent with those of 0# station,
they only need to set their own Station No., as shown in the following figure:
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The Max number of sites refers to the total number of PLCs used in the network. If 6 PLCs are used in total, the value shall be
set to 6 and the station number of the 6 PLCs ranges from 0 to 5. If you want to add another two PLCs to the network later
without any interruption of the network, you can set the Max number of sites to 8. The numbers of the newly added PLCs are
6# and 7#. When 6# and 7# are connected to the network, they will be automatically detected by N:N bus within one second
and included into the data exchange with 0#-5#.

10.6 Control strategies

10.6.1 Master station confirmation

No. 0 station is the master station by default and only the station can initialize and start the whole network. The relevant
settings of N:N, such as refresh mode, additional delay time and retry times, must be configured by No. 0 station. When the
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station modifies the relevant configuration online and downloads system block, the standby master station will control the
network. After finishing system block downloading, No. 0 station will become the master station instead of the standby one.
The strategy of master station in network: The station with the minimum No. will be the master station.

10.6.2 Max. number of inspection stations

It is recommended to set the Max. number of inspection stations to the total number of PLCs in the actual network and compile
the station No. from 0 in sequence. When the Max. number of inspection stations is N, the network will only control No. 0~N-1
stations. Specially, if the Max. number of inspection stations is wrong, that is, the number is smaller than the number of PLCs in
485 network, the station No. larger than or equal to the Max. number of inspection stations cannot broadcast data but can
receive broadcast data from the station No. smaller than the Max. number of inspection stations.

10.6.3 Multiple master-slave (M:N)

N:N can be applied to network multiple master-slave structure. The meanings of master and slave: The master means the PLC
can write its own M and D elements and read M and D elements of other stations; the slave means the PLC can only read M
and D elements of other stations. In the Max. number of inspection stations (also limited by refresh mode), the PLC with smaller
station No. can be master while larger station No. can be slave. The slave stations can only read the relevant M and D
elements of master station which correspond to each master station according to refresh mode. You can refer to N:N share M
and D element list.

10.6.4 Examples of N:N

There are 5 PLCs in total, the refresh mode is 3 and station No. is 0#~4#. Store the sum of D100 of O#PLC and D305 of 2#PLC
into D500 of 4#PLC.

O# programming: MOV D100 D7700

2# programming: MOV D305 D7716

4# programming: ADD D7700 D7716 D500

Instruction: The example is N:N single layer network of 5 PLC stations and 3 refresh mode: each station can distribute 8 D
elements and 64 M elements. The distributed D elements of O#station are D7700~D7707, 2#station are D7716~D7723 and
4#tstation are D7732~D7739. Store D100 of O#station to the network to distribute in write area D7700, D305 of 2#station to the
network to distribute in write area D7716 and the sum of D7700 and D7716 of 4#station to the local element D500.
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Chapter 11 Using positioning function

11.1 Positioning control system

11.1.1 Absolute position system

By detecting the current encoding position and the total number of running coils of servo motor, the absolute position system
achieves the absolute position data of servo motor on travel. According to the principle, an absolute coordinate system can be
established on mechanical travel. The following is the block diagram of the absolute position system.

PLC Instruction pulse output Servo amplifier power
JuuuuL @ .
> > > D |-
Other /0 Instruction directiog|output g @
*™Program g > > 3
Clear pulse outéatk — o
scan Origin data g
<« »Absolute position gpmmupgication a
'S
Backup battery ol
Store absolute - + bsklute position de#ection
position data
y
L

PH:ai_ntegn Encoding data
wer supply Accumulative number of coils

Encoder Servo motor

In above figure, unlike the common incremental encoder, the current encoding position and the total number of running coils for
the absolute position system can be maintained by power supply of a backup battery. Even if the power is off, the servo drive
can power on again and achieve the current absolute position data.

After PLC powers on, by communication or other special methods, the absolute position data will be obtained to confirm travel
coordinate position. PLC can control servo drive and motor through locating instruction, realize accurate positioning on travel,
and conduct automatic increasing/decreasing and refresh on absolute position data. Therefore, a work system can be
structured on basis of the absolute position coordinate.

The following is a mechanical simple diagram of absolute position system based on IVC series PLC locating instruction.
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Speed
Origin return speed
Crawling speed | » Position
Return starting point
Backward limit point Forward limit point
Backward direction | Near-point detection(front) | Forward direction
il I ‘ L
Origin(end) o o Near-point signal detection device
Backward limit switch o o Console Forward limit switch
==
L _gms 5 enf

Front End

Servo motor ‘ ‘

Lead screw

ON
Near-point signal state ON

QFF

OF "
Console position

In the system, the servo motor drives lead screw to control the operation of console. The console’s position in travel is detected
by absolute encoder. The servo motor will decelerate to crawling speed when the near-point signal device detects the front of
console (set) to be origin return signal; PLC will stop high-speed pulse output when the near-point signal device detects the end
of console (reset) to be origin arrival signal. The forward limit switch and backward limit switch must be set. When using ZRN
instruction, without automatic near-point signal searching, you must operate at the distance farther than the near-point signal
device. By design and programming, you can adopt jogging operation and adjust the position manually.

11.1.2 Positioning control system

According to different control methods, the positioning control system can be divided into open loop control system, half close
loop control system and close loop control system.

The open loop control system does not accept feedback control and only controls output, also called no feedback control
system. The system consists of controller, stepping drive and stepping motor. The controller sends pulse instructions to the
stepping drive and thus the stepping motor drives the console to move a certain distance. The system is simple, stable and
easy to use, but it cannot detect or correct errors, has poor control accuracy and anti-interference performance, and is sensitive
to the changes of system parameters. Therefore, it is only applicable to the cases regardless of outside influence or requiring
small inertia or low accuracy.

Drive =1 Motor ]

Console

Controller

Open loop control system

The close loop control system is the automatic control system made up of signal positive channel and feedback channel, also
called feedback control system. The system consists of controller, servo drive, servo motor and detector. It performs automatic
detection on the actual displacement of the console and feedbacks to the controller for close loop control. The system has high
positioning accuracy, but it is complicated, hard to debug and maintain and expensive. Therefore, it is mainly applicable to the
cases requiring high accuracy and large numerical control machine tools.
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) ¥ s

Drive e | Motor 7 EELLLLSLS

[ J
DetectorJ Detecto Console

Close loop control system

Controller

The working principle of half close control system is similar to the close control system. However, its detector is not installed on
the console but on the axis of the servo motor. The system is more excellent than open loop control system in accuracy, speed
and dynamic property, less complicated and expensive than close loop control system, and it is mainly applicable to the cases
requiring medium accuracy and medium or small numerical control machine tools.

i Y S

Drive E— / Motor % |

DetectoJ Console

Controller

Half close loop control system

11.1.3 Positioning control procedures
( Start )
— 11.2 PLC positioning

pPositioning runction | Referto [ function introduction
confirmation o 11.3 Points to note about
L positioning instructions

Relevant elements Referto |  11.4 Special elements related to
confirmation o positioning instructions

— 11.5 Examples
Referto 11.6 PLS envelope instruction

User programming ™ configuration
.- 11.7 POS trace interpolation
instruction configuration

( End )

11.2 IVC series PLC positioning function introduction

The positioning functions IVC series PLC support includes pulse output positioning, linear and circular trace interpolation of two
axes and synchronous motion control intershafts. The functions can be used widely to control stepping and servo drives of
various brands. The absolute position data can be obtained by the way the relevant servo drive provides.

Positioning functions of IVC series PLC main module

Name IVC2H IVC2L IVC1L IVC1 IVC1S
Control axis 6 axes/4 axes 2 axes 4 axes 2 axes 2 axes
Max.
ax. output 200kHz 100kHz 100kHz 100kHz 50kHz
frequency
Pulse output type Open collector Open collector Open collector Open collector Open collector
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Name IVC2H IVC2L IVC1L IVCA1 IVC1S
Pulse+direction,
forward L L N R
Pulse output mode . Pulse+direction Pulse+direction Pulse+direction Pulse+direction
rotation+reverse
rotation
Ladder ACC/DEC, Ladder
ACC/DEC processing ) ) Ladder ACC/DEC Ladder ACC/DEC Ladder ACC/DEC
triangle prevention ACC/DEC
2-axis linear
Interpolation function interpolation, circular — — — —
arc interpolation
Positi
Synchronizing osition o
) synchronization, — — — —
function .
electronic gear
Absolut ti Read ABS
SOl_J © postion Read ABS instruction — ) ) —
detection instruction
Positioning range -2, 147, 483, 648~+2, 147, 483, 647 (pulse)

When connecting to the servo, set the input signal of servo amplifier to negative logic mode and define the pulse output mode
as follows:

Pulse + direction
OFF
Pulse%%%% %%%%
ON

| OFF Reverse

Forward rotation + reverse rotation
Forwardj H H H | OFF
rotation ON

R o
ON rotation ON
Forward Reverse Forward Reverse
rotation rotation rotation rotation
Note: The high-speed 10 instructions can also be pulse output, only pulse signal output control rather than direction signal

control. When using the instructions, conduct positive and accumulative processing on corresponding SD elements; when the
servo drive is running forward, set the servo direction signal to ON, whereas set the servo direction signal to OFF.

Direction

The positioning functions IVC series PLC support are shown as follows:

Positioning functions of IVC series PLC main module

Name Action Content IVC2H IVC2L | IVC1 IVC1S
ora 5 Act according to the set origin return
righ Jetum spee speed and search DOG signal
Spegd . .
DSZR Crawling spgelt automatically. After detecting DOG . .
signal (DOG sensor is ON), decelerate
-~ -~ to crawling speed. Stop at zero point
Zero pointON - DOG:ON Start input and finish origin return.
Origin return speed Act according to the set origin return
Spedd speed. After detecting DOG signal
ZRN Crawling spe (DOG sensor is ON), decelerate to . . .
' 'S crawling speed. Stop when DOG
DOG:OFF DOG:ON Start sensor is OFF and finish origin return.
Act according to the set running speed
Running speed L.
DRVI Spedd and stop at the target position. The . . ° °
position adopts relative coordinate.
Displacelent Act according to the set running speed
DRVA -« A and stop at the target position. The . . °
Start Target position position adopts absolute coordinate.
Running speed Act according to the set running
. If th i h
Spedd 5 speed. If the runnlr.19 speed ¢ ange.s,
—>— run at new speed; if the power flow is
PLSV . . . . J J J
4 invalid, pulse output will stop. During
Power :
cq  Speed Speed  fow action of ACC/DEC and speed
change change  OFF change, execute ACC/DEC.
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Name Action Content IVC2H IVC2L | IVC1 IVC1S
! Servo Read the current absolute position
ABS \ * drive i P ° ° °
R— data from servo drive.
Read absolute position
Running speed . .
Soeds Act according to the set running
DVIT be speed. If the interrupt input is ON, .
decelerate to stop after running the set
-~ “~ pulses.
Start Interrgp,\t‘ input Displacement
A Running speed
Spebd When operating a certain positioning,
STOPDV if the instruction starts, decelerate to °
=+ stop after running the set pulses.
Start Displacement
Target position (xy) Move to the target position in
cw e clockwise circular trace at designated .
linear speed.
S';aor;t::g '.“ Center of circle ".': Targe(txyp;f;sition
Seaeeee” Move to the target position in
ccw % | counterclockwise circular trace at °
Passed ‘ . .
Starting't position #| designated linear speed.
point % 7
y
A Target position (x,y)
LIN Move to the target position in linear .
trace at designated vector speed.
- X
Starting point
|<_Total amount of_>J
‘Amount of movement Amount of
ovemen [novemen
before after [
synchronizing synchronizing
\ Amourit of
movement of
secondary axis T The secondary axis follows the
Totalamount | MOVement of the primary axis and
ofmovement | keeps synchronous speed with the
MOVELINK + primary axis in a designated range. °
Amount of Support ACC/DEC control in the
Speed of mg@vement of )
A secondafy pimaryaxis | transient process before and after
Ny synchronizing.
-~
Speed  Synchronizati
S o
Control the secondary axis to follow
the movement of the primary axis
GEARBOX @ _ e primary .
according to a certain electronic gear
ratio.

The locating instructions and high-speed instructions output controllable pulses according to the set high-speed ports,

regardless of user program scan cycle. For using methods of the instructions, please refer to 6. 10High-speed I/O instruction. In
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the program, executing different locating instructions or high-speed instructions according to different output ports can output
independent high-speed pulses.

11.3 Points to note about locating instructions

When the locating instructions or high-speed instructions are valid (including output completion), other operations on the same
port will be invalid. Only when the high-speed pulse output instructions are invalid can other instructions output correctly.

If there are multiple locating instructions or high-speed instructions at the same port, the instruction first valid will occupy the
output port and the instruction last valid will not occupy the port.

Transistor output

Use IVC series PLC with transistor output.

Requirements of locating instructions in programming

The locating instructions can be used repeatedly in programs, but it is necessary to note that:

1. Do not execute other locating instructions or high-speed pulse instructions at the same high-speed pulse output point. At any
time, only one locating instruction (high-speed pulse instruction) drives one high-speed pulse output point.

2. After the power flow of one locating instruction is OFF, it can be connected and driven again by 1 or above PLC scan cycle.

Points to apply locating instructions and high-speed instructions simultaneously

From the point of functions, the locating instructions are recommended to replace the high-speed pulse instructions (PLSY,
PLSR, PLS) and they can finish automatic updating of absolute position SD elements.

Absolute position SD elements can be used to store and update the current absolute position after executing the locating
instructions. Automatic increasing/decreasing of SD elements depends on the accumulated SD changes when outputting
pulses and the running direction when calling locating instructions. Do not write SD elements when executing the locating
instructions; otherwise, a mess of data may occur.

If the locating instructions and high-speed pulse instructions (PLSY, PLSR, PLS) need to be used at the same time, it is
necessary to program PLC to update the data in SD elements of absolute position registers correctly.

Limits to the actual output frequency of locating instructions

When executing the locating instructions, the minimum frequency of the actual output pulse is limited by:

/F 500
Fmin ace = - -
- T

In above formula, Fme is the Max. speed set by SD85 and SD86, T is ACC/DEC time set by SD87 (unit: ms), and F.

min acc IS
the limit value of the Min. output frequency.

If the locating instruction sets the output frequency to F, there will be 3 situations for the actual output frequency.

® F<basefrequency or F>F
® F<F . .., theactual outputis F
[ ] F

min acc
< <
min acc ~ F SF

max ’

no actual output
the actual output is F

11.4 Special elements related to locating instructions

11.4.1 Elements related to locating instructions of IVC2H series

Definitions and distribution of output axes of IVC2H series are shown in the following tables.
Definitions of output axes of IVC2H-1616MAT6

Output
ax:)s Available mode Definition of output point Definition of output mode
) . Pulse YO0
Pulse+direction - -
Direction Y1
FWD
0 . ) YO
Forward rotation rotation
+reverse rotation REV V1
rotation
1 Pulse+direction Pulse Y2
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Output . — . —
axis Available mode Definition of output point Definition of output mode
Direction Y3 Pulse+direction
FWD Y2 OFF
Forward rotation | rotation Pulse LM % ; LM ON
+reverse rotation REV Y3
rotation o OFF
Direction
o Pulse Y4 ON
2 Pulse+direction Direct Uniiited V2 WD REV
irection nlimited exce
P ‘47 —P‘di —P‘
) . Pulse Y5 ; .
3 Pulse+direction rotation rotation
Direction Unlimited except Y5
. ) Pulse Y6
4 Pulse+direction — —
Direction Unlimited except Y6
Pulse Y7 FWD Forward rotation+reverse rotation
OFF
rotatiow % ON
REV OFF
5 Pulse+direction i % ;
Direction Unlimited except Y7 rotation mr ON
FWD REV
rotation rotation

Definitions of output axes of IVC2H-1616MAT4

Output
axips Available mode Definition of output point Definition of output mode
) . Pulse YO0
Pulse+direction - -
Direction Y1
FWD
0 . ) YO
Forward rotation rotation
+reverse rotation REV V1
rotation
o Pulse Y2
Pulse+direction - -
Direction Y3 —
Refer to table 11-3 for definitions of output modes
FWD
1 . ) Y2
Forward rotation rotation
+reverse rotation REV
. Y3
rotation
. . Pulse Y4
2 Pulse+direction — —
Direction Unlimited except Y4
. . Pulse Y5
3 Pulse+direction — —
Direction Unlimited except Y5
Note

When using any output axis to connect servo, it is necessary to consider matching the output points. All output axes can adopt
“pulsetdirection” mode; the output axis 0 and 1 can adopt “forward rotation+reverse rotation” mode. In the mode of
“pulsetdirection”, the corresponding output points of the pulse and direction of the output axis 0 and 1 are fixed. You can
choose direction signals for the output axis 2-5, but note that the output points cannot be used in other ways at the same time.
For example, the pulse or direction signals of the output axis 2-5 and other axes cannot be defined on the same output point. In
the mode of “forward rotation+reverse rotation”, the corresponding output points of FWD rotation and REV rotation signals are
fixed. As for the output axis 0 and 1, whichever mode they are set, as long as the axis uses the locating instruction or
high-speed 1/O instruction, its corresponding two output points cannot be used in other ways.

Control and monitor output channels of output axis 0 (corresponding to Y0)

Address Name Function R/W
Disable YO high-speed pulse output function when setting; enable the output
SM80 | Pulse output stop control . 9 p. P P 9 P R/W
function when resetting
Used to monitor the state of YO high-speed pulse output channel, ON when busy,
SM82 | Pulse output monitor gn-sp P P y R
OFF when ready
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Address Name Function R/W
SM63 Pulse output completion Enable YO0 high-speed pulse output completion interrupt when setting; disable pulse RIW
interrupt enabling control | output completion interrupt when resetting
Applicable to DSZR/ZRN, function on the corresponding axis of Y0: CLR signal
SM280 | Clear function valid output of origin return instruction is valid when setting; no CLR signal output when | R/W
resetting
Clear signal designated Applicable to DSZR, fl.Jnction on the correspom.jing axis of YO: .using corresponding
SM281 element valid Y element Y(N) of N in SD206 means clear signal when setting; set Y10 to clear | R/W
signal according to the default value when resetting
Applicable to DSZR, function on the corresponding axis of YO: origin return
SM282 | Origin return direction direction is forward rotation direction when setting; origin return direction is reverse | R/W
rotation direction when resetting
Applicable to DSZR, function on the corresponding axis of YO: forward rotation limit
SM283 | Forward rotation limit arrival when setting; resetting means forward rotation limit non-arrival when | R/W
resetting
SM284 | Reverse rotation limit Applicable to DS.ZR, function on the c.orr.espondin.g axis of YO: reyerse rotation limit RIW
arrival when setting; reverse rotation limit non-arrival when resetting
) . Applicable to DSZR, function on the corresponding axis of Y0: negative logic
Logic reverse rotation of . ) . . . . . "
SM285 near-point signal processing when setting (near-point signal is ON when inputting OFF); positive | R/W
logic processing when resetting (near-point signal is ON when inputting ON)
. . Applicable to DSZR, function on the corresponding axis of YO: negative logic
Logic reverse rotation of . ) . . . . . "
SM286 zero-point signal processing when setting (zero-point signal is ON when inputting OFF); positive | R/W
logic processing when resetting (zero-point signal is ON when inputting ON)
SM288 Locating instruction in Used to monitor the state of YO high-speed pulse output channel when executing RIW
drive DSZR, ON when busy, OFF when ready
Note: When SM280 is set, the corresponding default clear signal Y10 of the output axis will send 1 CLR pulse output at origin return
arrival and the pulse width is 20ms+1 scan cycle. If the default clear signal is used in other ways, reset valid clear signal to disable
the function.

Special data registers of output axis 0 (corresponding to Y0)

Address Name Function R/W
Accumulated pulse total number
SD50 (MSB) P Used to calculate and store absolute position. Each time the position| R/W
instruction is executed, calculate and update SD200~SD201 according to
Accumulated pulse total number - ) . . .
SD51 SD50~SD51 and direction signals. When starting the machine and reading | R/W
(LSB) . . . .
— absolute position data from servo drive, store the acquired data (32-bit long)
SD200 | Current absolute position (MSB) into SD200 R/W
SD201 | Current absolute position (LSB) ' R/W
SD202 | Max. speed (MSB) The Max. speed when the output axis executes the locating instruction,| R/W
SD203 | Max. speed (LSB) range: 10~200000, unit: pulse RW
The base speed when the output axis executes the locating instruction (below
SD204 |Base speed P P 9 ( R/W
1/10 of the Max. speed)
The ACC/DEC time when the output axis executes the locating instruction,
SD205 | ACC/DEC time _ P 9 RW
range: 50~5000, unit: ms
SD206 Clear signal element When SM201 is set, the corresponding Y element Y(N) of N in the element is RIW
designation clear signal
Applicable to DSZR, function as the crawling speed when executing the
SD207 | Crawling speed Appca’ 9 5P 9 RW
instruction
SD208 | Origin return speed (MSB) Applicable to DSZR, function as the origin return speed when executing the | R/W
SD209 | Origin return speed (LSB) instruction RW
SD56 | Envelope output stage Applicable to PLS, used to detect the envelope output stage R
Note:

1. SD202~SD205 can be changed by users according to needs. Please ensure to assign the value before driving the locating
instruction. Changing above parameters when executing the locating instruction may affect correct execution.
2. The base speed must be smaller than 1/10 of the Max. speed; otherwise, no pulse output. If the speed of the locating instruction
is lower than the base speed or higher than the Max. speed, no pulse output, either.

Control and monitor output channels of output axis 1 (corresponding to Y2)

Address

Name

Function

R/IW

SM262

Pulse output stop control

Disable Y2 high-speed pulse output function when setting; enable the output
function when resetting

RW
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Address Name Function R/W
SM272 | Pulse output monitor Used to monitor the state of Y2 high-speed pulse output channel, ON when busy, R

OFF when ready
SM72 Pulse output completion Enable Y2 high-speed pulse output completion interrupt when setting; disable pulse RIW
interrupt enabling control | output completion interrupt when resetting
Applicable to DSZR/ZRN, function on the corresponding axis of Y2: CLR signal
SM320 | Clear function valid output of origin return instruction is valid when setting; no CLR signal output when | R/W
resetting
Clear signal designated Applicable to DSZR, fl.Jnction on the correspon(.;ling axis of Y2: .using corresponding
SM321 element valid Y element Y(N) of N in SD326 means clear signal when setting; set Y12 to clear| R/W
signal according to the default value when resetting
Applicable to DSZR, function on the corresponding axis of Y2: origin return
SM322 | Origin return direction direction is forward rotation direction when setting; origin return direction is reverse | R/W
rotation direction when resetting
Applicable to DSZR, function on the corresponding axis of Y2: forward rotation limit
SM323 | Forward rotation limit arrival when setting; resetting means forward rotation limit non-arrival when| R/W
resetting
SM324 | Reverse rotation limit Applicable to DS.ZR, function on the c.orr.espondin.g axis of Y2: reyerse rotation limit RIW
arrival when setting; reverse rotation limit non-arrival when resetting
) . Applicable to DSZR, function on the corresponding axis of Y2: negative logic
Logic reverse rotation of . ) . . . . . "
SM325 near-point signal processing when setting (near-point signal is ON when inputting OFF); positive | R/W
logic processing when resetting (near-point signal is ON when inputting ON)
) . Applicable to DSZR, function on the corresponding axis of Y2: negative logic
Logic reverse rotation of . . . . . . . ”
SM326 zero-point signal processing when setting (zero-point signal is ON when inputting OFF); positive | R/W
logic processing when resetting (zero-point signal is ON when inputting ON)
SM328 Locating instruction in Used to monitor the state of Y2 high-speed pulse output channel when executing RIW

drive

DSZR, ON when busy, OFF when ready

Note: When SM320 is set, the corresponding default clear signal Y12 of the output axis will send 1 CLR pulse output at origin return
arrival and the pulse width is 20ms+1 scan cycle. If the default clear signal is used in other ways, reset valid clear signal to disable
the function.

Special data registers of output axis 1 (corresponding to Y2)

Address Name Function R/W
Accumulated pulse total number " . "
SD160 (MSB) Used to calculate and store absolute position. Each time the position| R/W
instruction is executed, calculate and update SD320~SD321 according to
Accumulated pulse total number L ) . . .
SD161 SD160~SD161 and direction signals. When starting the machine and reading | R/W
(LSB) . . . .
— absolute position data from servo drive, store the acquired data (32-bit long)
SD320 | Current absolute position (MSB) into SD320 R/W
SD321 | Current absolute position (LSB) ' R/W
SD322 | Max. speed (MSB) The Max. speed when the output axis executes the locating instruction,| R/W
SD323 | Max. speed (LSB) range: 10~200000, unit: pulse RW
The base speed when the output axis executes the locating instruction (below
SD324 |Base speed P P 9 ( R/W
1/10 of the Max. speed)
The ACC/DEC time when the output axis executes the locating instruction,
SD325 | ACC/DEC time _ P 9 RW
range: 50~5000, unit: ms
SD326 Clear signal element When SM321 is set, the corresponding Y element Y(N) of N in the element is RIW
designation clear signal
Applicable to DSZR, function as the crawling speed when executing the
SD327 | Crawling speed . PP . 9 5P 9 RW
instruction
SD328 | Origin return speed (MSB) Applicable to DSZR, function as the origin return speed when executing the | R/W
SD329 | Origin return speed (LSB) instruction RW
SD252 | Envelope output stage Applicable to PLS, used to detect the envelope output stage R
Note:

1. SD322~SD325 can be changed by users according to needs. Please ensure to assign the value before driving the locating
instruction. Changing above parameters when executing the locating instruction may affect correct execution.
2. The base speed must be smaller than 1/10 of the Max. speed; otherwise, no pulse output. If the speed of the locating instruction
is lower than the base speed or higher than the Max. speed, no pulse output, either.

Control and monitor output channels of output axis 2 (corresponding to Y4)

Address

Name

Function

R/IW

SM264

Pulse output stop control

Disable Y4 high-speed pulse output function when setting; enable the output

RW
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Address Name Function R/W
function when resetting
SM274 | Pulse output monitor Used to monitor the state of Y4 high-speed pulse output channel, ON when busy, R
OFF when ready
SM74 Pulse output completion Enable Y4 high-speed pulse output completion interrupt when setting; disable pulse RIW
interrupt enabling control | output completion interrupt when resetting
Applicable to DSZR/ZRN, function on the corresponding axis of Y4: CLR signal
SM340 | Clear function valid output of origin return instruction is valid when setting; no CLR signal output when | R/W
resetting
Clear signal designated Applicable to DSZR, fl.Jnction on the correspon(.;ling axis of Y4: .using corresponding
SM341 element valid Y element Y(N) of N in SD346 means clear signal when setting; set Y14 to clear | R/W
signal according to the default value when resetting
Applicable to DSZR, function on the corresponding axis of Y4: origin return
SM342 | Origin return direction direction is forward rotation direction when setting; origin return direction is reverse | R/W
rotation direction when resetting
Applicable to DSZR, function on the corresponding axis of Y4: forward rotation limit
SM343 | Forward rotation limit arrival when setting; resetting means forward rotation limit non-arrival when | R/W
resetting
SM344 | Reverse rotation limit Applicable to DS.ZR, function on the c.orr.espondin.g axis of Y4: reyerse rotation limit RIW
arrival when setting; reverse rotation limit non-arrival when resetting
. . Applicable to DSZR, function on the corresponding axis of Y4: negative logic
Logic reverse rotation of . ) . . . . . "
SM345 near-point signal processing when setting (near-point signal is ON when inputting OFF); positive | R/W
logic processing when resetting (near-point signal is ON when inputting ON)
) . Applicable to DSZR, function on the corresponding axis of Y4: negative logic
Logic reverse rotation of . . . . . . . ”
SM346 zero-point signal processing when setting (zero-point signal is ON when inputting OFF); positive | R/W
logic processing when resetting (zero-point signal is ON when inputting ON)
SM348 Locating instruction in Used to monitor the state of Y4 high-speed pulse output channel when executing RIW

drive

DSZR, ON when busy, OFF when ready

Note: When SM340 is set, the corresponding default clear signal Y14 of the output axis will send 1 CLR pulse output at origin return
arrival and the pulse width is 20ms+1 scan cycle. If the default clear signal is used in other ways, reset valid clear signal to disable

the function.

Spe

cial data registers of output axis 2 (corresponding to Y4)
Address Name Function R/W
Accumulated pulse total number " . "
SD164 (MSB) Used to calculate and store absolute position. Each time the position| R/W
instruction is executed, calculate and update SD340~SD341 according to
Accumulated pulse total number L ) . . .
SD165 SD164~SD165 and direction signals. When starting the machine and reading | R/W
(LSB) " . . .
— absolute position data from servo drive, store the acquired data (32-bit long)
SD340 | Current absolute position (MSB) into SD340 R/W
SD341 | Current absolute position (LSB) ' R/W
SD342 | Max. speed (MSB) The Max. speed when the output axis executes the locating instruction,| R/W
SD343 | Max. speed (LSB) range: 10~200000, unit: pulse RW
The base speed when the output axis executes the locating instruction (below
SD344 |Base speed P P 9 ( R/W
1/10 of the Max. speed)
The ACC/DEC time when the output axis executes the locating instruction,
SD345 | ACC/DEC time _ P 9 RW
range: 50~5000, unit: ms
SD346 Cle:.;lr siqnal element When $M341 is set, the corresponding Y element Y(N) of N in the element is RIW
designation clear signal
Applicable to DSZR, function as the crawling speed when executing the
SD347 | Crawling speed . PP . 9P 9 RW
instruction
SD348 | Origin return speed (MSB) Applicable to DSZR, function as the origin return speed when executing the | R/W
SD349 | Origin return speed (LSB) instruction RW
SD254 | Envelope output stage Applicable to PLS, used to detect the envelope output stage R
Note:

1. SD342~SD345 can be changed by users according to needs. Please ensure to assign the value before driving the locating

instruction. Changing above parameters when executing the locating instruction may affect correct execution.

2. The base speed must be smaller than 1/10 of the Max. speed; otherwise, no pulse output. If the speed of the locating instruction

is lower than the base speed or higher than the Max. speed, no pulse output, either.

Control and monitor output channels of output axis 3 (corresponding to Y5)
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Address Name Function R/W
Disable Y5 high-speed pulse output function when setting; enable the output
SM265 | Pulse output stop control ) 9 p. P P 9 P R/W
function when resetting
Used to monitor the state of Y5 high-speed pulse output channel, ON when busy,
SM275 | Pulse output monitor gn-sp P P y R
OFF when ready
SM75 Pulse output completion Enable Y5 high-speed pulse output completion interrupt when setting; disable pulse RIW
interrupt enabling control | output completion interrupt when resetting
Applicable to DSZR/ZRN, function on the corresponding axis of Y5: CLR signal
SM350 | Clear function valid output of origin return instruction is valid when setting; no CLR signal output when | R/W
resetting
Applicable to DSZR, function on the corresponding axis of Y5: using correspondin
Clear signal designated PP ) P . 9 . J P 9
SM351 element valid Y element Y(N) of N in SD356 means clear signal when setting; set Y15 to clear| R/W
signal according to the default value when resetting
Applicable to DSZR, function on the corresponding axis of Y5: origin return
SM352 | Origin return direction direction is forward rotation direction when setting; origin return direction is reverse | R/W
rotation direction when resetting
Applicable to DSZR, function on the corresponding axis of Y5: forward rotation limit
SM353 | Forward rotation limit arrival when setting; resetting means forward rotation limit non-arrival when| R/W
resetting
Applicable to DSZR, function on the corresponding axis of Y5: reverse rotation limit
SM354 | Reverse rotation limit p_p ) o P .g ) R/W
arrival when setting; reverse rotation limit non-arrival when resetting
) . Applicable to DSZR, function on the corresponding axis of Y5: negative logic
Logic reverse rotation of . ) . . . . . "
SM355 near-boint sianal processing when setting (near-point signal is ON when inputting OFF); positive | R/W
P 9 logic processing when resetting (near-point signal is ON when inputting ON)
) . Applicable to DSZR, function on the corresponding axis of Y5: negative logic
Logic reverse rotation of . ) . . . . . "
SM356 Zero-point sianal processing when setting (zero-point signal is ON when inputting OFF); positive | R/W
P 9 logic processing when resetting (zero-point signal is ON when inputting ON)
Locating instruction in Used to monitor the state of Y5 high-speed pulse output channel when executin
SM358 g gn-speed p P 9| rRW

drive

DSZR, ON when busy, OFF when ready

Note: When SM350 is set, the corresponding default clear signal Y15 of the output axis will send 1 CLR pulse output at origin return
arrival and the pulse width is 20ms+1 scan cycle. If the default clear signal is used in other ways, reset valid clear signal to disable

the function.

Spe

cial data registers of output axis 3 (corresponding to Y5)
Address Name Function R/W
Accumulated pulse total number
SD166 (MSB) P Used to calculate and store absolute position. Each time the position| R/W
instruction is executed, calculate and update SD350~SD351 according to
Accumulated pulse total number L ) . . .
SD167 SD166~SD167 and direction signals. When starting the machine and reading | R/W
(LSB) . . . .
— absolute position data from servo drive, store the acquired data (32-bit long)
SD350 | Current absolute position (MSB) into SD350 R/W
SD351 | Current absolute position (LSB) ' R/W
SD352 | Max. speed (MSB) The Max. speed when the output axis executes the locating instruction, | R/W
SD353 | Max. speed (LSB) range: 10~100000, unit: pulse RW
The base speed when the output axis executes the locating instruction (below
SD354 |Base speed P P 9 ( R/W
1/10 of the Max. speed)
The ACC/DEC time when the output axis executes the locating instruction,
SD355 | ACC/DEC time _ P 9 RW
range: 50~5000, unit: ms
SD356 Clear signal element When SM351 is set, the corresponding Y element Y(N) of N in the element is RIW
designation clear signal
Applicable to DSZR, function as the crawling speed when executing the
SD357 | Crawling speed APPlca’ 9 5P 9 RW
instruction
SD358 | Origin return speed (MSB) Applicable to DSZR, function as the origin return speed when executing the | R/W
SD359 | Origin return speed (LSB) instruction RW
SD255 | Envelope output stage Applicable to PLS, used to detect the envelope output stage R
Note:

1. SD352~SD355 can be changed by users according to needs. Please ensure to assign the value before driving the locating

instruction. Changing above parameters when executing the locating instruction may affect correct execution.

2. The base speed must be smaller than 1/10 of the Max. speed; otherwise, no pulse output. If the speed of the locating instruction

is lower than the base speed or higher than the Max. speed, no pulse output, either.
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Control and monitor output channels of output axis 4 (corresponding to Y6)

Address Name Function R/W
Disable Y6 high-speed pulse output function when setting; enable the output
SM266 | Pulse output stop control . 9 p. P P 9 P R/W
function when resetting
Used to monitor the state of Y6 high-speed pulse output channel, ON when busy,
SM276 | Pulse output monitor gn-sp P P y R
OFF when ready
SM76 Pulse output completion Enable Y6 high-speed pulse output completion interrupt when setting; disable pulse RIW
interrupt enabling control | output completion interrupt when resetting
Applicable to DSZR/ZRN, function on the corresponding axis of Y6: CLR signal
SM360 | Clear function valid output of origin return instruction is valid when setting; no CLR signal output when | R/W
resetting
Applicable to DSZR, function on the corresponding axis of Y6: using correspondin
Clear signal designated PP ) P . 9 . J P 9
SM361 element valid Y element Y(N) of N in SD366 means clear signal when setting; set Y16 to clear | R/W
signal according to the default value when resetting
Applicable to DSZR, function on the corresponding axis of Y6: origin return
SM362 | Origin return direction direction is forward rotation direction when setting; origin return direction is reverse | R/W
rotation direction when resetting
Applicable to DSZR, function on the corresponding axis of Y6: forward rotation limit
SM363 | Forward rotation limit arrival when setting; resetting means forward rotation limit non-arrival when | R/W
resetting
Applicable to DSZR, function on the corresponding axis of Y6: reverse rotation limit
SM364 | Reverse rotation limit p_p ) o P .g ) R/W
arrival when setting; reverse rotation limit non-arrival when resetting
) . Applicable to DSZR, function on the corresponding axis of Y6: negative logic
Logic reverse rotation of . ) . . . . . "
SM365 near-boint sianal processing when setting (near-point signal is ON when inputting OFF); positive | R/W
P 9 logic processing when resetting (near-point signal is ON when inputting ON)
) . Applicable to DSZR, function on the corresponding axis of Y6: negative logic
Logic reverse rotation of . ) . . . . . "
SM366 Zero-point sianal processing when setting (zero-point signal is ON when inputting OFF); positive | R/W
P 9 logic processing when resetting (zero-point signal is ON when inputting ON)
Locating instruction in Used to monitor the state of Y6 high-speed pulse output channel when executin
SM368 g gn-speed p P 9| rRW

drive

DSZR, ON when busy, OFF when ready

Note: When SM360 is set, the corresponding default clear signal Y16 of the output axis will send 1 CLR pulse output at origin return
arrival and the pulse width is 20ms+1 scan cycle. If the default clear signal is used in other ways, reset valid clear signal to disable

the function.

Spe

cial data registers of output axis 4 (corresponding to Y6)
Address Name Function R/W
Accumulated pulse total number " . "
SD168 (MSB) Used to calculate and store absolute position. Each time the position| R/W
instruction is executed, calculate and update SD360~SD361 according to
Accumulated pulse total number L ) . . .
SD169 SD168~SD169 and direction signals. When starting the machine and reading | R/W
(LSB) " . . .
— absolute position data from servo drive, store the acquired data (32-bit long)
SD360 | Current absolute position (MSB) | . R/W
_ into SD360.
SD361 | Current absolute position (LSB) R/W
SD362 | Max. speed (MSB) The Max. speed when the output axis executes the locating instruction, | R/W
SD363 | Max. speed (LSB) range: 10~100000, unit: pulse RW
The base speed when the output axis executes the locating instruction (below
SD364 |Base speed P P 9 ( R/W
1/10 of the Max. speed)
The ACC/DEC time when the output axis executes the locating instruction,
SD365 | ACC/DEC time _ P 9 RW
range: 50~5000, unit: ms
SD366 Cleér signal element When §M361 is set, the corresponding Y element Y(N) of N in the element is RIW
designation clear signal
Applicable to DSZR, function as the crawling speed when executing the
SD367 | Crawling speed Appca’ 9 5P 9 R/W
instruction
SD368 | Origin return speed (MSB) Applicable to DSZR, function as the origin return speed when executing the | R/W
SD369 | Origin return speed (LSB) instruction RW
SD256 | Envelope output stage Applicable to PLS, used to detect the envelope output stage R
Note:

1. SD362~SD365 can be changed by users according to needs. Please ensure to assign the value before driving the locating

instruction. Changing above parameters when executing the locating instruction may affect correct execution.

2. The base speed must be smaller than 1/10 of the Max. speed; otherwise, no pulse output. If the speed of the locating instruction

is lower than the base speed or higher than the Max. speed, no pulse output, either.
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Control and monitor output channels of output axis 5 (corresponding to Y7)

Address Name Function R/W
Disable Y7 high-speed pulse output function when setting; enable the output
SM267 | Pulse output stop control . 9 p. P P 9 P R/W
function when resetting
Used to monitor the state of Y7 high-speed pulse output channel, ON when busy,
SM277 | Pulse output monitor gn-sp P P y R
OFF when ready
SM77 Pulse output completion Enable Y7 high-speed pulse output completion interrupt when setting; disable pulse RIW
interrupt enabling control | output completion interrupt when resetting
Applicable to DSZR/ZRN, function on the corresponding axis of Y7: CLR signal
SM370 | Clear function valid output of origin return instruction is valid when setting; no CLR signal output when | R/W
resetting
Applicable to DSZR, function on the corresponding axis of Y7: using correspondin
Clear signal designated PP ) P . 9 . J P 9
SM371 element valid Y element Y(N) of N in SD376 means clear signal when setting; set Y17 to clear | R/W
signal according to the default value when resetting
Applicable to DSZR, function on the corresponding axis of Y7: origin return
SM372 | Origin return direction direction is forward rotation direction when setting; origin return direction is reverse | R/W
rotation direction when resetting
Applicable to DSZR, function on the corresponding axis of Y7: forward rotation limit
SM373 | Forward rotation limit arrival when setting; resetting means forward rotation limit non-arrival when| R/W
resetting
Applicabl DSZR, f i h i is of Y7: ion limi
SM374 | Reverse rotation limit pp icable to S. , function on t. e c.orr.espondln.g axis o reyerse rotation limit RIW
arrival when setting; reverse rotation limit non-arrival when resetting
) . Applicable to DSZR, function on the corresponding axis of Y7: negative logic
Logic reverse rotation of . ) . . . . . "
SM375 near-boint sianal processing when setting (near-point signal is ON when inputting OFF); positive | R/W
P 9 logic processing when resetting (near-point signal is ON when inputting ON)
) . Applicable to DSZR, function on the corresponding axis of Y7: negative logic
Logic reverse rotation of . ) . . . . . "
SM376 Zero-point sianal processing when setting (zero-point signal is ON when inputting OFF); positive | R/W
P 9 logic processing when resetting (zero-point signal is ON when inputting ON)
Locating instruction in Used to monitor the state of Y7 high-speed pulse output channel when executin
SM378 g gn-speed p P 9| rRW

drive

DSZR, ON when busy, OFF when ready

Note: When SM370 is set, the corresponding default clear signal Y17 of the output axis will send 1 CLR pulse output at origin return
arrival and the pulse width is 20ms+1 scan cycle. If the default clear signal is used in other ways, reset valid clear signal to disable

the function.

Spe

cial data registers of output axis 5 (corresponding to Y7)
Address Name Function R/W
Accumulated pulse total number » . »
SD170 (MSB) Used to calculate and store absolute position. Each time the position| R/W
instruction is executed, calculate and update SD370~SD371 according to
Accumulated pulse total number L ) . . .
SD171 SD170~SD171 and direction signals. When starting the machine and reading | R/W
(LSB) . . . .
— absolute position data from servo drive, store the acquired data (32-bit long)
SD370 | Current absolute position (MSB) into SD370 R/W
SD371 | Current absolute position (LSB) ' R/W
SD372 | Max. speed (MSB) The Max. speed when the output axis executes the locating instruction, | R/W
SD373 | Max. speed (LSB) range: 10~100000, unit: pulse RW
The base speed when the output axis executes the locating instruction (below
SD374 |Base speed P P 9 ( R/W
1/10 of the Max. speed)
The ACC/DEC time when the output axis executes the locating instruction,
SD375 | ACC/DEC time _ P 9 RIW
range: 50~5000, unit: ms
SD376 Clear signal element When SM371 is set, the corresponding Y element Y(N) of N in the element is RIW
designation clear signal
Applicable to DSZR, function as the crawling speed when executing the
SD377 | Crawling speed . PP . 9 5P 9 RW
instruction
SD378 | Origin return speed (MSB) Applicable to DSZR, function as the origin return speed when executing the | R/W
SD379 | Origin return speed (LSB) instruction RW
SD257 | Envelope output stage Applicable to PLS, used to detect the envelope output stage R
Note:

1. SD372~SD375 can be changed by users according to needs. Please ensure to assign the value before driving the locating

instruction. Changing above parameters when executing the locating instruction may affect correct execution.

2. The base speed must be smaller than 1/10 of the Max. speed; otherwise, no pulse output. If the speed of the locating instruction

is lower than the base speed or higher than the Max. speed, no pulse output, either.
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11.4.2 Elements related to locating instructions of IVC2L series

Definitions and distribution of output axes of IVC2L series are shown in the following tables.

Definitions of output axes of IVC2L series

Output
axips Available mode Definition of output point Definition of output mode
Pulse YO Pulse+direction
0 Pulse+direction jw ﬁ H ﬂ H f OFF
Pulse
Direction | Unlimited except YO ON
N OFF
Pulse Y1 Direction
ON
1 Pulse+direction ‘tiWD REV
Direction | Unlimited except Y1 rotation rotation
Control and monitor output channels of output axis 0 (corresponding to Y0)
Address Name Function R/W
Disable YO high-speed pulse output function when setting; enable the output
SM80 | Pulse output stop control . 9 p. P P 9 P R/W
function when resetting
Used to monitor the state of YO high-speed pulse output channel, ON when busy,
SM82 | Pulse output monitor gn-sp P P y R
OFF when ready
SM63 Pulse output completion Enable YO0 high-speed pulse output completion interrupt when setting; disable pulse RIW
interrupt enabling control | output completion interrupt when resetting
Applicable to DSZR/ZRN, function on the corresponding axis of Y0: CLR signal
SM280 | Clear function valid output of origin return instruction is valid when setting; no CLR signal output when | R/W
resetting
) ) Applicable to DSZR, function on the corresponding axis of YO: using corresponding
Clear signal designated . . .
SM281 element valid Y element Y(N) of N in SD206 means clear signal when setting; set Y10 to clear | R/W
signal according to the default value when resetting
Applicable to DSZR, function on the corresponding axis of YO: origin return
SM282 | Origin return direction direction is forward rotation direction when setting; origin return direction is reverse | R/W
rotation direction when resetting
Applicable to DSZR/DVIT, function on the corresponding axis of YO: forward
SM283 | Forward rotation limit rotation limit arrival when setting; resetting means forward rotation limit non-arrival | R/W
when resetting
SM284 | Reverse rotation limit Appl?cab!e .to F)SZR/DVIT, f.unction on the .corr.es.ponding Iaxis of YO: reyerse RIW
rotation limit arrival when setting; reverse rotation limit non-arrival when resetting
) . Applicable to DSZR, function on the corresponding axis of Y0: negative logic
Logic reverse rotation of . ) . . . . . "
SM285 L processing when setting (near-point signal is ON when inputting OFF); positive | R/W
near-point signal . . . L . . .
logic processing when resetting (near-point signal is ON when inputting ON)
) . Applicable to DSZR, function on the corresponding axis of Y0: negative logic
Logic reverse rotation of . ) . . . . . "
SM286 L processing when setting (zero-point signal is ON when inputting OFF); positive | R/W
zero-point signal . . . L . . .
logic processing when resetting (zero-point signal is ON when inputting ON)
) . Applicable to DVIT, function on the corresponding axis of YO: negative logic
Logic reverse rotation of . ) ) ) ) . . " .
SM287 interrupt sianal processing when setting (interrupt signal is ON when inputting OFF); positive logic | R/W
ptslg processing when resetting (interrupt signal signal is ON when inputting ON)
SM288 Locating instruction in Used to monitor the state of YO high-speed pulse output channel when executing RIW
drive DSZR/DVIT, ON when busy, OFF when ready
. . Applicable to DVIT, function on the corresponding axis of YO: set X(N) in SD240 to
YO0 interrupt signal . . . . . . . .
SM289 element valid interrupt input signal when setting; set X0 to interrupt input signal according to the | R/W
default value when resetting
) ) Applicable to DVIT, function on the corresponding axes of YO and Y1: use SM289,
Module interrupt signal . . ) . . . .
SM260 element valid SM299 and SD240 to set interrupt input signal when setting; disable interrupt input | R/W
signal setting when resetting
Note: When SM280 is set, the corresponding default clear signal Y10 of the output axis will send 1 CLR pulse output at origin return
arrival and the pulse width is 20ms+1 scan cycle. If the default clear signal is used in other ways, reset valid clear signal to disable
the function.
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Special data registers of output axis 0 (corresponding to Y0)

Address Name Function R/W
Accumulated pulse total number
SD50 (MSB) P Used to calculate and store absolute position. Each time the position| R/W
instruction is executed, calculate and update SD200~SD201 according to
Accumulated pulse total number - ) . . .
SD51 SD50~SD51 and direction signals. When starting the machine and reading | R/W
(LSB) . . . .
— absolute position data from servo drive, store the acquired data (32-bit long)
SD200 | Current absolute position (MSB) into SD200 R/W
SD201 | Current absolute position (LSB) ' R/W
SD202 | Max. speed (MSB) The Max. speed when the output axis executes the locating instruction, | R/W
SD203 | Max. speed (LSB) range: 10~100000, unit: pulse RW
The base speed when the output axis executes the locating instruction (below
SD204 |Base speed P P 9 ( R/W
1/10 of the Max. speed)
SD205 | ACC/DEC time The ACC/DEC timg when the output axis executes the locating instruction, RIW
range: 50~5000, unit: ms
Applicable to DSZR, function as the crawling speed when executing the
SD207 | Crawling speed Appca’ 9 5P 9 RW
instruction
SD208 | Origin return speed (MSB) Applicable to DSZR, function as the origin return speed when executing the | R/W
SD209 | Origin return speed (LSB) instruction RW
SD220 YO clear signal element When SM281 is set, using the corresponding Y element Y(N) of N in the RIW
designation element means clear signal
SD240 YO0 interrupt signal element When SM289 is set, using the corresponding Y element Y(N) of N in the RIW
designation element means interrupt signal
Note:

1. SD202~SD205 can be changed by users according to needs. Please ensure to assign the value before driving the locating
instruction. Changing above parameters when executing the locating instruction may affect correct execution.
2. The base speed must be smaller than 1/10 of the Max. speed; otherwise, the base speed will assign 1/10 of the Max. speed. If
the speed of the locating instruction is lower than the base speed or higher than the Max. speed, no pulse output.

Control and monitor output channels of output axis 1 (corresponding to Y1)

drive

DSZR/DVIT, ON when busy, OFF when ready

Address Name Function R/W
Disable Y1 high-speed pulse output function when setting; enable the output
SM81 | Pulse output stop control . 9 p. P P 9 P R/W
function when resetting
Used to monitor the state of Y1 high-speed pulse output channel, ON when busy,
SM83 | Pulse output monitor gn-sp P P y R
OFF when ready
SM64 Pulse output completion Enable Y1 high-speed pulse output completion interrupt when setting; disable pulse RIW
interrupt enabling control | output completion interrupt when resetting
Applicable to DSZR/ZRN, function on the corresponding axis of Y1: CLR signal
SM290 | Clear function valid output of origin return instruction is valid when setting; no CLR signal output when | R/W
resetting
Applicable to DSZR, function on the corresponding axis of Y1: using correspondin
Clear signal designated PP ) P . 9 . d P 9
SM291 element valid Y element Y(N) of N in SD230 means clear signal when setting; set Y11 to clear| R/W
signal according to the default value when resetting
Applicable to DSZR, function on the corresponding axis of Y1: origin return
SM292 | Origin return direction direction is forward rotation direction when setting; origin return direction is reverse | R/W
rotation direction when resetting
Applicable to DSZR/DVIT, function on the corresponding axis of Y1: forward
SM293 | Forward rotation limit rotation limit arrival when setting; resetting means forward rotation limit non-arrival | RW
when resetting
Applicabl DSZR/DVIT, fi i h i is of Y1:
SM294 | Reverse rotation limit pp !cab.e.to .S / , .unctlon on the .corr.es.pondlng .aX|s o) reyerse RIW
rotation limit arrival when setting; reverse rotation limit non-arrival when resetting
) . Applicable to DSZR, function on the corresponding axis of Y1: negative logic
Logic reverse rotation of . ) . . . . . "
SM295 near-boint sianal processing when setting (near-point signal is ON when inputting OFF); positive | R/W
P 9 logic processing when resetting (near-point signal is ON when inputting ON)
) . Applicable to DSZR, function on the corresponding axis of Y1: negative logic
Logic reverse rotation of . . . . . . . "
SM296 Zero-point sianal processing when setting (zero-point signal is ON when inputting OFF); positive | R/W
P 9 logic processing when resetting (zero-point signal is ON when inputting ON)
. . Applicable to DVIT, function on the corresponding axis of Y1: negative logic
Logic reverse rotation of . ) ) . ) . . " .
SM297 interrupt sianal processing when setting (interrupt signal is ON when inputting OFF); positive logic | R/W
ptslg processing when resetting (interrupt signal signal is ON when inputting ON)
Locating instruction in Used to monitor the state of Y1 high-speed pulse output channel when executin
SM298 g gh-speed b P 9| rRW
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) ) Applicable to DVIT, function on the corresponding axis of Y1: set X(N) in SD240 to
Y1 interrupt signal . ) ) ) . . . .
SM299 element valid interrupt input signal when setting; set X1 to interrupt input signal according to the | R/W
default value when resetting
. . Applicable to DVIT, function on the corresponding axes of YO and Y1: use SM289,
Module interrupt signal . . ) ) . . .
SM260 element valid SM299 and SD240 to set interrupt input signal when setting; disable interrupt input | R/W
signal setting when resetting

Note: When SM290 is set, the corresponding default clear signal Y11 of the output axis will send 1 CLR pulse output at origin return
arrival and the pulse width is 20ms+1 scan cycle. If the default clear signal is used in other ways, reset valid clear signal to disable
the function.

Special data registers of output axis 1 (corresponding to Y1)

Address Name Function R/W
Accumulated pulse total number " . "
SD52 (MSB) Used to calculate and store absolute position. Each time the position| R/W
Accumulated pulse fotal number instruction is executed, calculate and update SD210~SD211 according to
SD53 (LSB) SD52~SD53 and direction signals. When starting the machine and reading | R/W
— absolute position data from servo drive, store the acquired data (32-bit long)
SD210 | Current absolute position (MSB) into SD210. R/W
SD211 | Current absolute position (LSB) R/W
SD212 | Max. speed (MSB) The Max. speed when the output axis executes the locating instruction,| R/W
SD213 | Max. speed (LSB) range: 10~100000, unit: pulse RW
SD214 | Base speed The base speed when the output axis executes the locating instruction (below RIW
1/10 of the Max. speed)
SD215 | ACC/DEC time The ACC/DEC timg when the output axis executes the locating instruction, RIW
range: 50~5000, unit: ms
SD217 | Crawling speed .Applica.ble to DSZR, function as the crawling speed when executing the RIW
instruction
SD218 | Origin return speed (MSB) Applicable to DSZR, function as the origin return speed when executing the | R/W
SD219 | Origin return speed (LSB) instruction RW
SD230 Clear signal element When SM291 is set, using the corresponding Y element Y(N) of N in the RIW
designation element means clear signal
SD240 Interrupt signal element When SM299 is set, using the corresponding Y element Y(N) of N in the RIW
designation element means interrupt signal
Note:

1. SD212~SD215 can be changed by users according to needs. Please ensure to assign the value before driving the locating
instruction. Changing above parameters when executing the locating instruction may affect correct execution.
2. The base speed must be smaller than 1/10 of the Max. speed; otherwise, the base speed will assign 1/10 of the Max. speed. If
the speed of the locating instruction is lower than the base speed or higher than the Max. speed, no pulse output.

11.4.3 Elements related to locating instructions of IVC1L series

Definitions and distribution of output axes of IVC1L series are shown in the following tables.

Definitions of output axes of IVC1L

Output
axips Available mode Definition of output point Definition of output mode
Pulse YO0 Pulse+direction
0 Pulse+direction Pulse m OFF
Direction Unlimited except YO ON
OFF
Pulse Y1 Direction
1 Pulse+tdirection ON
Direction Unlimited except Y1 FWD REV
Pulse Y2 i i
2 Pulse+direction . . __ rotation rotation
Direction Unlimited except Y2
. ) Pulse Y3
3 Pulse+direction — —
Direction Unlimited except Y3
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Control and monitor output channels of output axis 0 (corresponding to Y0)

Address Name Function R/W

Disable YO high-speed pulse output function when setting; enable the output
SM80 | YO pulse output stop control . 9 p. P P 9 P R/W
function when resetting

Used to monitor the state of YO high-speed pulse output channel, ON when busy,
SM82 pulse output monitor gn-sp P P y R
OFF when ready

SM63 pulse output completion Enable YO high-speed pulse output completion interrupt when setting; disable RIW
interrupt enabling control pulse output completion interrupt when resetting
Applicable to DSZR/ZRN, function on the corresponding axis of YO: CLR signal
SM280 | Clear function valid output of origin return instruction is valid when setting; no CLR signal output when | RW
resetting
) ) Applicable to DSZR, function on the corresponding axis of YO: using
Clear signal designated . . . .
SM281 corresponding Y element Y(N) of N in SD206 means clear signal when setting; | R/W

element valid
set Y10 to clear signal according to the default value when resetting

Applicable to DSZR, function on the corresponding axis of YO: origin return
SM282 | Origin return direction direction is forward rotation direction when setting; origin return direction is | R/W
reverse rotation direction when resetting

Applicable to DSZR, function on the corresponding axis of YO: forward rotation
SM283 | Forward rotation limit limit arrival when setting; resetting means forward rotation limit non-arrival when | R/W
resetting

Applicable to DSZR, function on the corresponding axis of YO: reverse rotation

L . o . . RW
limit arrival when setting; reverse rotation limit non-arrival when resetting

SM284 | Reverse rotation limit

) . Applicable to DSZR, function on the corresponding axis of YO: negative logic
Logic reverse rotation of . . . ) . . . "
SM285 near-boint sianal processing when setting (near-point signal is ON when inputting OFF); positive | R/W

P 9 logic processing when resetting (near-point signal is ON when inputting ON)

) . Applicable to DSZR, function on the corresponding axis of YO: negative logic
Logic reverse rotation of . . . . . . . "
SM286 Zero-point sianal processing when setting (zero-point signal is ON when inputting OFF); positive| R/W

P 9 logic processing when resetting (zero-point signal is ON when inputting ON)

L L . Used to monitor the state of YO high-speed pulse output channel when executing
SM288 | Locat truct d R/W
coaling Insfruclion in drive DSZR, ON when busy, OFF when ready

Note: When SM280 is set, the corresponding default clear signal Y10 of the output axis will send 1 CLR pulse output at origin return
arrival and the pulse width is 20ms+1 scan cycle. If the default clear signal is used in other ways, reset valid clear signal to disable
the function.

Spe

cial data registers of output axis 0 (corresponding to Y0)
Address Name Function R/W
Accumulated pulse total number
SD50 (MSB) P Used to calculate and store absolute position. Each time the position| R/W
instruction is executed, calculate and update SD200~SD201 according to
Accumulated pulse total number - ) . . .
SD51 SD50~SD51 and direction signals. When starting the machine and reading | R/W
(LSB) . . . .
— absolute position data from servo drive, store the acquired data (32-bit long)
SD200 | Current absolute position (MSB) into SD200 R/W
SD201 | Current absolute position (LSB) ' R/W
SD202 | Max. speed (MSB) The Max. speed when the output axis executes the locating instruction, | R/W
SD203 | Max. speed (LSB) range: 10~200000, unit: pulse RW
The base speed when the output axis executes the locating instruction (below
SD204 |Base speed P P 9 ( R/W
1/10 of the Max. speed)
SD205 | ACC time The ACC timg when the output axis executes the locating instruction, range: RIW
50~5000, unit: ms
SD260 | DEC time The DEC timg when the output axis executes the locating instruction, range: RIW
50~5000, unit: ms
SD206 Clear signal element When SM201 is set, the corresponding Y element Y(N) of N in the element is RIW
designation clear signal
Applicable to DSZR, function as the crawling speed when executing the
SD207 |Crawling speed mpplca 9 sp 9 RW
instruction
SD208 | Origin return speed (MSB) Applicable to DSZR, function as the origin return speed when executing the | R/W
SD209 | Origin return speed (LSB) instruction RW
SD56 | Envelope output stage Applicable to PLS, used to detect the envelope output stage R
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Note:

1. SD202~SD205 can be changed by users according to needs. Please ensure to assign the value before driving the locating
instruction. Changing above parameters when executing the locating instruction may affect correct execution.

2. The base speed must be smaller than 1/10 of the Max. speed; otherwise, no pulse output. If the speed of the locating instruction

is lower than the base speed or higher than the Max. speed, no pulse output, either.

Control and monitor output channels of output axis 1 (corresponding to Y1)

Address Name Function R/W
Disable Y1 high-speed pulse output function when setting; enable the output
SM81 | Pulse output stop control . 9 p. P P 9 P R/W
function when resetting
Used to monitor the state of Y1 high-speed pulse output channel, ON when busy,
SM83 | Pulse output monitor gn-sp P P y R
OFF when ready
SM64 Pulse output completion Enable Y1 high-speed pulse output completion interrupt when setting; disable pulse RIW
interrupt enabling control | output completion interrupt when resetting
Applicable to DSZR/ZRN, function on the corresponding axis of Y1: CLR signal
SM290 | Clear function valid output of origin return instruction is valid when setting; no CLR signal output when | R/W
resetting
) ) Applicable to DSZR, function on the corresponding axis of Y1: using corresponding
Clear signal designated . . .
SM291 element valid Y element Y(N) of N in SD230 means clear signal when setting; set Y11 to clear | R/W
signal according to the default value when resetting
Applicable to DSZR, function on the corresponding axis of Y1: origin return
SM292 | Origin return direction direction is forward rotation direction when setting; origin return direction is reverse | R/W
rotation direction when resetting
Applicable to DSZR/DVIT, function on the corresponding axis of Y1: forward
SM293 | Forward rotation limit rotation limit arrival when setting; resetting means forward rotation limit non-arrival | R/W
when resetting
Applicabl DSZR/DVIT, f i h i is of Y1:
SM294 | Reverse rotation limit pp !cab.e .to .S / , .unctlon on the .corr.es.pondlng .aX|s o) reyerse RIW
rotation limit arrival when setting; reverse rotation limit non-arrival when resetting
) . Applicable to DSZR, function on the corresponding axis of Y1: negative logic
Logic reverse rotation of . ) . . . . . "
SM295 L processing when setting (near-point signal is ON when inputting OFF); positive | R/W
near-point signal . . . L . . .
logic processing when resetting (near-point signal is ON when inputting ON)
) . Applicable to DSZR, function on the corresponding axis of Y1: negative logic
Logic reverse rotation of . ) . . . . . "
SM296 L processing when setting (zero-point signal is ON when inputting OFF); positive | R/W
zero-point signal . . . L . . .
logic processing when resetting (zero-point signal is ON when inputting ON)
. . Applicable to DVIT, function on the corresponding axis of Y1: negative logic
Logic reverse rotation of . . ) . . ) . . .
SM297 interrunt sianal processing when setting (interrupt signal is ON when inputing OFF); positive logic | R/W
ptslg processing when resetting (interrupt signal signal is ON when inputing ON)
SM298 Locating instruction in Used to monitor the state of Y1 high-speed pulse output channel when executing RIW
drive DSZR/DVIT, ON when busy, OFF when ready
) ) Applicable to DVIT, function on the corresponding axis of Y1: set X(N) in SD240 to
Y1 interrupt signal . ) ) ) . . . .
SM299 element valid interrupt input signal when setting; set X1 to interrupt input signal according to the | R/W
default value when resetting
. . Applicable to DVIT, function on the corresponding axes of YO and Y1: use SM289,
Module interrupt signal . . ) . . . .
SM260 element valid SM299 and SD240 to set interrupt input signal when setting; disable interrupt input | R/W
signal setting when resetting

Note: When SM290 is set, the corresponding default clear signal Y11 of the output axis will send 1 CLR pulse output at origin return
arrival and the pulse width is 20ms+1 scan cycle. If the default clear signal is used in other ways, reset valid clear signal to disable

the function.

Spe

cial data registers of output axis 1 (corresponding to Y1)
Address Name Function R/W
Accumulated pulse total number " . "
SD52 (MSB) Used to calculate and store absolute position. Each time the position| R/W
Accumulated pulse fotal number instruction is executed, calculate and update SD210~SD211 according to
SD53 (LSB) SD52~SD53 and direction signals. When starting the machine and reading | R/W
— absolute position data from servo drive, store the acquired data (32-bit long)
SD210 | Current absolute position (MSB) into SD210. R/W
SD211 | Current absolute position (LSB) R/W
SD212 | Max. speed (MSB) The Max. speed when the output axis executes the locating instruction, | R/W
SD213 | Max. speed (LSB) range: 10~100000, unit: pulse RW
SD214 | Base speed The base speed when the output axis executes the locating instruction (below RIW
1/10 of the Max. speed)
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sD215 | ACC time The ACC timg when the output axis executes the locating instruction, range: RIW
50~5000, unit: ms
The DEC ti hen th tput axis executes the locating instruction, range:
SD261 | DEC time © ime when the outp 9 9 rRw
50~5000, unit: ms
Applicable to DSZR, function as the crawling speed when executing the
SD217 | Crawling speed npplca 9 sp 9 RW
instruction
SD218 | Origin return speed (MSB) Applicable to DSZR, function as the origin return speed when executing the | R/W
SD219 | Origin return speed (LSB) instruction RW
SD230 Clear signal element When SM291 is set, using the corresponding Y element Y(N) of N in the RIW
designation element means clear signal
SD240 Interrupt signal element When SM299 is set, using the corresponding Y element Y(N) of N in the RIW
designation element means interrupt signal
Note:

1. SD212~SD215 can be changed by users according to needs. Please ensure to assign the value before driving the locating
instruction. Changing above parameters when executing the locating instruction may affect correct execution.
2. The base speed must be smaller than 1/10 of the Max. speed; otherwise, the base speed will assign 1/10 of the Max. speed. If
the speed of the locating instruction is lower than the base speed or higher than the Max. speed, no pulse output.

Control and monitor output channels of output axis 2 (corresponding to Y2)

drive

DSZR, ON when busy, OFF when ready

Address Name Function R/W
Disable Y2 high-speed pulse output function when setting; enable the output
SM262 | Pulse output stop control . 9 p. P P 9 P R/W
function when resetting
Used to monitor the state of Y2 high-speed pulse output channel, ON when busy,
SM272 | Pulse output monitor gn-sp P P y R
OFF when ready
SM72 Pulse output completion Enable Y2 high-speed pulse output completion interrupt when setting; disable pulse RIW
interrupt enabling control | output completion interrupt when resetting
Applicable to DSZR/ZRN, function on the corresponding axis of Y2: CLR signal
SM320 | Clear function valid output of origin return instruction is valid when setting; no CLR signal output when | R/W
resetting
) ) Applicable to DSZR, function on the corresponding axis of Y2: using corresponding
Clear signal designated . . .
SM321 element valid Y element Y(N) of N in SD326 means clear signal when setting; set Y12 to clear | R/W
signal according to the default value when resetting
Applicable to DSZR, function on the corresponding axis of Y2: origin return
SM322 | Origin return direction direction is forward rotation direction when setting; origin return direction is reverse | R/W
rotation direction when resetting
Applicable to DSZR, function on the corresponding axis of Y2: forward rotation limit
SM323 | Forward rotation limit arrival when setting; resetting means forward rotation limit non-arrival when| R/W
resetting
. Applicable to DSZR, function on the corresponding axis of Y2: reverse rotation limit
SM324 | Reverse rotation limit ) ) . ) . R/W
arrival when setting; reverse rotation limit non-arrival when resetting
) . Applicable to DSZR, function on the corresponding axis of Y2: negative logic
Logic reverse rotation of ) ) . . . . . "
SM325 L processing when setting (near-point signal is ON when inputting OFF); positive | R/W
near-point signal . . . L . . .
logic processing when resetting (near-point signal is ON when inputting ON)
) . Applicable to DSZR, function on the corresponding axis of Y2: negative logic
Logic reverse rotation of . ) . . . . . "
SM326 L processing when setting (zero-point signal is ON when inputting OFF); positive | R/W
zero-point signal . . . L . . .
logic processing when resetting (zero-point signal is ON when inputting ON)
SM328 Locating instruction in Used to monitor the state of Y2 high-speed pulse output channel when executing RIW

Note: When SM320 is set, the corresponding default clear signal Y12 of the output axis will send 1 CLR pulse output at origin return
arrival and the pulse width is 20ms+1 scan cycle. If the default clear signal is used in other ways, reset valid clear signal to disable

the function.
Special data registers of output axis 2 (corresponding to Y2)
Address Name Function R/W
Accumulated pulse total number " . "
SD160 (MSB) Used to calculate and store absolute position. Each time the position| R/W
Accumulated pulse total number instruction is executed, calculate and update SD320~SD321 according to
SD161 (LSB) P SD160~SD161 and direction signals. When starting the machine and reading | R/W
— absolute position data from servo drive, store the acquired data (32-bit long)
SD320 | Current absolute position (MSB) | . R/W
_ into SD320.
SD321 | Current absolute position (LSB) R/W
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Address Name Function R/W

SD322 | Max. speed (MSB) The Max. speed when the output axis executes the locating instruction, | R/W

SD323 | Max. speed (LSB) range: 10~200000, unit: pulse RW
The base speed when the output axis executes the locating instruction (below

SD324 |Base speed P P 9 ( R/W
1/10 of the Max. speed)

SD325 | ACC time The ACC timg when the output axis executes the locating instruction, range: RIW
50~5000, unit: ms

SD262 | DEC time The DEC timg when the output axis executes the locating instruction, range: RIW
50~5000, unit: ms

SD326 Clear signal element When SM321 is set, the corresponding Y element Y(N) of N in the element is RIW

designation clear signal

Applicable to DSZR, function as the crawling speed when executing the

SD327 | Crawling speed . PP . 9 5P 9 RW
instruction

SD328 | Origin return speed (MSB) Applicable to DSZR, function as the origin return speed when executing the | R/W

SD329 | Origin return speed (LSB) instruction RW

SD252 | Envelope output stage Applicable to PLS, used to detect the envelope output stage R

Note:

1. SD322~SD325 can be changed by users according to needs. Please ensure to assign the value before driving the locating

instruction. Changing above parameters when executing the locating instruction may affect correct execution.

2. The base speed must be smaller than 1/10 of the Max. speed; otherwise, no pulse output. If the speed of the locating instruction

is lower than the base speed or higher than the Max. speed, no pulse output, either.

Control and monitor output channels of output axis 3 (corresponding to Y3)

Address Name Function R/W
Disable Y3 high-speed pulse output function when setting; enable the output
SM263 | Pulse output stop control ) 9 p. P P 9 P R/W
function when resetting
Used to monitor the state of Y3 high-speed pulse output channel, ON when busy,
SM273 | Pulse output monitor gn-sp P P y R
OFF when ready
SM73 Pulse output completion Enable Y4 high-speed pulse output completion interrupt when setting; disable pulse RIW
interrupt enabling control | output completion interrupt when resetting
Applicable to DSZR/ZRN, function on the corresponding axis of Y3: CLR signal
SM330 | Clear function valid output of origin return instruction is valid when setting; no CLR signal output when | R/W
resetting
Applicable to DSZR, function on the corresponding axis of Y3: using correspondin
Clear signal designated PP ) P . 9 . J P 9
SM331 element valid Y element Y(N) of N in SD346 means clear signal when setting; set Y14 to clear | R/W
signal according to the default value when resetting
Applicable to DSZR, function on the corresponding axis of Y3: origin return
SM332 | Origin return direction direction is forward rotation direction when setting; origin return direction is reverse | R/W
rotation direction when resetting
Applicable to DSZR, function on the corresponding axis of Y3: forward rotation limit
SM333 | Forward rotation limit arrival when setting; resetting means forward rotation limit non-arrival when | R/W
resetting
Applicable to DSZR, function on the corresponding axis of Y3: reverse rotation limit
SM334 | Reverse rotation limit p_p ) . P .g ) R/W
arrival when setting; reverse rotation limit non-arrival when resetting
) . Applicable to DSZR, function on the corresponding axis of Y3: negative logic
Logic reverse rotation of . ) . . . . . "
SM335 near-boint sianal processing when setting (near-point signal is ON when inputting OFF); positive | R/W
P 9 logic processing when resetting (near-point signal is ON when inputting ON)
) . Applicable to DSZR, function on the corresponding axis of Y3: negative logic
Logic reverse rotation of . ) . . . . . "
SM336 Zero-point sianal processing when setting (zero-point signal is ON when inputting OFF); positive | R/W
P 9 logic processing when resetting (zero-point signal is ON when inputting ON)
Locating instruction in Used to monitor the state of Y3 high-speed pulse output channel when executin
SM338 g gn-speed p P 9| rRW

drive

DSZR, ON when busy, OFF when ready

Note: When SM330 is set, the corresponding default clear signal Y13 of the output axis will send 1 CLR pulse output at origin return
arrival and the pulse width is 20ms+1 scan cycle. If the default clear signal is used in other ways, reset valid clear signal to disable

the function.

Spe

cial data registers of output axis 3 (corresponding to Y3)
Address Name Function R/W
SD162 Accumulated pulse total number | Used to calculate and store absolute position. Each time the position RIW

(MSB)

instruction is executed, calculate and update SD330~SD331 according to
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Address Name Function R/W
SD163 Accumulated pulse total number | SD162~SD163 and direction signals. When starting the machine and reading RIW
(LSB) absolute position data from servo drive, store the acquired data (32-bit long)
SD330 | Current absolute position (MSB) | into SD330. R/W
SD331 | Current absolute position (LSB) R/W
SD332 | Max. speed (MSB) The Max. speed when the output axis executes the locating instruction,| R/W
SD333 | Max. speed (LSB) range: 10~200000, unit: pulse RW
SD334 |Base speed The base speed when the output axis executes the locating instruction (below RIW
1/10 of the Max. speed)
SD335 | ACC time The ACC timg when the output axis executes the locating instruction, range: RIW
50~5000, unit: ms
SD263 | DEC time The DEC timg when the output axis executes the locating instruction, range: RIW
50~5000, unit: ms
SD336 Clear signal element When SM331 is set, the corresponding Y element Y(N) of N in the element is RIW
designation clear signal
D337 | Crawling speed .Applica.ble to DSZR, function as the crawling speed when executing the RIW
instruction
SD338 | Origin return speed (MSB) Applicable to DSZR, function as the origin return speed when executing the | R/W
SD339 | Origin return speed (LSB) instruction RW
SD253 | Envelope output stage Applicable to PLS, used to detect the envelope output stage R
Note:
1. SD332~SD335 can be changed by users according to needs. Please ensure to assign the value before driving the locating
instruction. Changing above parameters when executing the locating instruction may affect correct execution.
2. The base speed must be smaller than 1/10 of the Max. speed; otherwise, no pulse output. If the speed of the locating instruction
is lower than the base speed or higher than the Max. speed, no pulse output, either.

11.4.4 Elements related to locating instructions of IVC1 series

Definitions and distribution of output axes of IVC1 series are shown in the following tables.

Definitions of output axes of IVC1

Output
axips Available mode Definition of output point Definition of output mode
Pulse YO Pulse+direction
0 Pulse+tdirection OFF
Pulse % % % % % %
Direction | Unlimited except YO m ON
OFF
Pulse Y1 Direction—,—
ON
1 Pulse+direction ‘47FWD4>‘<7REV 4>‘
Direction | Unlimited except Y1 rotation rotation
Control and monitor of output channels
Address Name Function R/W
Disable YO high-speed pulse output function when setting; enable the output
SM80 | YO pulse output stop control . J p. P P 9 P R/W
function when resetting
Disable Y1 high-speed pulse output function when setting; enable the output
SM81 | Y1 pulse output stop control ) 9 p. P P 9 P R/W
function when resetting
Used to monitor the state of YO high-speed pulse output channel, ON when busy,
SM82 | YO pulse output monitor gn-sp P P y R
OFF when ready
Used to monitor the state of Y1 high-speed pulse output channel, ON when busy,
SM83 | Y1 pulse output monitor gn-sp P P y R
OFF when ready
SM63 YO pulse output completion | Enable YO high-speed pulse output completion interrupt when setting; disable RIW
interrupt enabling control pulse output completion interrupt when resetting
SM64 Y1 pulse output completion | Enable Y1 high-speed pulse output completion interrupt when setting; disable RIW
interrupt enabling control pulse output completion interrupt when resetting
Applicable to ZRN, function on the corresponding axes of YO and Y1: CLR signal
SM85 | Clear function valid PP . ) n e corresp 9 . 9 RW
output of origin return instruction is valid when setting; no CLR signal output when
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Address Name Function R/W
resetting

SM86 YO0 interrupt drive pulse ON: PLSY instructions can be called in interrupt programs and subprograms, and RIW
output valid driven continuously and repeatedly with power flow in main programs

SM87 Y1 interrupt drive pulse ON: PLSY instructions can be called in interrupt programs and subprograms, and RIW
output valid driven continuously and repeatedly with power flow in main programs
PLSV gradual frequenc

SM89 g. a y ON: frequency changes gradually R/W
conversion

Note: When SM85 is set, Y2 or Y3 will send 1 CLR pulse output at origin return arrival and the pulse width is 20ms+1 scan cycle. If
Y2 or Y3 is used in other ways, resetting SM85 will disable the function.

Special data registers of output channels

Address Name Function R/W
Accumulated pulse total number

of output axis 0 (MSB) " . -
Used to calculate and store absolute position. Each time the position
Accumulated pulse total number

SD51 ) instruction is executed, calculate and update SD80~SD81 according to| R/W
of output axis 0 (LSB) - ) . . .
SD50~SD51 and direction signals. When starting the machine and reading

SD50 RW

Current absolute position of

SD80 absolute position data from servo drive, store the acquired data (32-bit lon R/W
output axis 0 (MSB) ) P g ( 9)
S bsait = - into SD80.
urrent absolute position o
SD81 R/W
output axis 0 (LSB)
SD52 Accumulated pulse total number RIW

of output axis 1 (MSB) " . -
Used to calculate and store absolute position. Each time the position
Accumulated pulse total number

SD53 instruction is executed, calculate and update SD82~SD83 according to| R/W

of output axis 1 (LSB) o . . . .
— SD52~SD53 and direction signals. When starting the machine and reading
Current absolute position of

SD82 absolute position data from servo drive, store the acquired data (32-bit lon R/W
output axis 1 (MSB) ) P a ( 9
c T absoltt = - into SD82.

urrent absolute position o

SD83 R/W
output axis 1 (LSB)

SDs4 Base speed of output axes 0 The base speed when the output axis executes the locating instruction (below RIW
and 1 1/10 of the Max. speed)

SD85 Max. speed of output axes 0 . o . RIW
and 1 (MSB) The Max. speed when the output axis executes the locating instruction,
Max. speed of output axes 0 range: 10~100000, unit: pulse

SD86 R/W
and 1 (LSB)

SD87 ACC/DEC time of output axes 0 | The ACC/DEC time when the output axis executes the locating instruction, RIW
and 1 range: 50~5000, unit: ms
Envelope output stage of output

SD56 axis 0 P P 9 P Applicable to PLS, used to detect the envelope output stage R
Envelope output stage of output

SD57 axis 1 P P 9 P Applicable to PLS, used to detect the envelope output stage R

Note:

1. SD84~SD87 can be changed by users according to needs. Please ensure to assign the value before driving the locating
instruction. Changing above parameters when executing the locating instruction may affect correct execution.

2. The base speed must be smaller than 1/10 of the Max. speed; otherwise, no pulse output. If the speed of the locating instruction
is lower than the base speed or higher than the Max. speed, no pulse output, either.

11.5 Examples

11.5.1 Example of pulse output program

Mechanical diagram

Refer to the schematic diagram in 6.17.3. The example is about the absolute coordinate system of single-shaft lead screw.
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Wiring diagram

220Vac
HC-MFS13
L N
QF KM Note9
220vac L v u
L2 \% V Servo
L3 W W motor
L11 PE E
PLC L21 PE j
X0 JT/ Stop Cable to encoder, Absolute
X1 Origin return CNZ] [ n r
encodel
X2 — FWD jogging
L r
X3 REV jogging Servo
X4 — FWD position control amplifier
X5 — REYV position control
X6 4)@ Near-point signal
X7 System start
COM
S/S —‘ Note10 CN1B
+24V CoM
CcoMm SG
Shielded cable CN1A
vo | Instruction pulse i PP
COMO—+ . SG
yi | - “1 sD
CoM1 Shielded cable
Y2 I Clear signal CR
Y3 SG
SD
Ya Instruction direction signal NP
COM 7 1.SG
Shielded cable  SD
[ COM
OPC
CN1B
X10 DO1 | Notet CN1B
X1 75P | Now? EMG Emergency stop button
X2 TG | ot RES— 7 Reset button
ALM LSP FWD limit switch
iﬁ - SN REV limit switch
COM SG SG
Y10 SON | Notes
Y11 ABSM| Notes
Y12 ABSR| Notes
COM3-
EC10-1614BTA o7 MR-J28-10A
Note1: When ABSM is set to ON, it is ABS bit1 data line; when ABSM is set to OFF, it is positioning complete signal.
Note2: When ABSM is set to ON, it is ABS bit2 data line; when ABSM is set to OFF, it is zero speed signal.
Note3: When ABSM is set to ON, it is transfer data ready signal; when ABSM is set to OFF, it is torque limit signal.
Note4: Servo enabling signal, set before ABS is executed.
Note5: ABS transfer mode signal.
Note6: ABS transfer request signal.
Note7: PLC main module which must adopt transistor output.
Note8: Please install according to installation instructions of servo amplifier in relevant models; the plugs of multiple ports are totally the
same in shape,, so be careful not to plug improperly.
Note9: In alarm or emergency situations, need program to control KM and disconnect the power supply.
Note10: In the example, PLC adopts sink input, short circuit +24V and S/S terminals.

Program examples

The program realizes the following functions:

1. When PLC enters the running state, read abosute position data of servo drive via ABS instruction or communication mode
(servo drive is required to power on before or at the same time PLC runs).

2. Enter the running state, set SM85 and clear output function. Each time origin returns, Y2 will output clear pulse.

3. Operate the JOG+ button for jogging in forward direction.

4. Operate the JOG- button for jogging in reverse direction.

5. When the console locates farther than the front of near-point signal, operate the origin return button for origin return action in
backward direction.

6. Press the stop button when the console is running and the console will stop running.

7. Operate the forward position control and reverse position control buttons for console positioning.
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Configuration of PLS envelope instruction

PLS envelope instruction is generated by PTO instruction wizard. In Auto Station, select Tool->Instruction Wizard..., to carry
out the relevant configuration of PLS instruction, as shown below, select PTO.

H+HS

ZiE S EFS s SIEM SRR
EPRAE SR —LLL TR , 2F
&, TRE . B RNEICE R

g Ot

FID

EVF R B S ARR , SEEEaEnEms L

EPERITHE S a1 S

SRz

o |

Click Next to enter the interface of high-speed pulse output point, Max. and Min. frequency of high-speed pulse output, and
ACC/DEC time, as shown below:

BHEERLES

RS SR ARREE T HIL Thal » FAERIR AN —EEsh
B . ERECEN Beh i — RS HESD. DL FEARTE.

[ EEIH R O E
SERMT 2 EERTRD . EEERENENL: |1 T
HEERE
F AR LIRS IlUUDUU _|j Hz
FRAREEELRES ISDDD _lj Hz
- DRI (6 B
MFRREIE NS B e AR E] - IIDDD =i
ARSIE RS RHEE FRRE | IIUUD _Ij 08

=

wE |

x|

The accelerated speed for all stages of envelope in acceleration/deceleration is definite. For example, if the setting goes as
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above figure, thus the ACC time required by the motor accelerating from 20000Hz to 50000Hz is:
1000x(50000-20000)+(100000-5000)=316(ms)=0.316(s)
During ACC time, the total output pulse number can be achieved by trapezoid area calculation formula:
(20000+50000)*0.316+2=11060(total pulse number)
Therefore, if the ACC/DEC time or pulse number is required, please make relevant calcultation and then set the Max. speed,
Min. speed and ACC/DEC time.
Click Next in above figure and then enter Motion Contour Definition in below figure. Input the target speed and move
distance of the first step and click Add Step. Input the target speed and move distance of the second step and click Add Step,
and so on. Finally, click Finish.

|
- SRR

HiACRHBNEETNEMIE , $RAE B BE “FH" -

ET s o B
BiRER
bl :

uo = g
PR BEEh
5100 Biig

== (5000-100000) Bii® /L

Jira=d

sk | EoR | BEEE | «t—58 | [T—2m»]

TR | HLH

The above configuration will be stored in D elements. You can choose which D elements are used t
asERLES

o store the settings.

x|

[ AECE AR

BESHREELRELIT DT, 1B T @ ARBDI S .

D000 3| D016 EiME

Set up two subprograms for envelope output wizard, one is parameter setting subprogram and the other is PLS execution
subprogram, as shown below. When programming the main program, ensure to call the PLS execution subprogram after
properly calling and executing the parameter setting subprogram (relevant D elements will be assigned).

faEHHS E

X

BHERSHERUR T TEF, ERARLET.

WAERTEFRET

SHABFRFAGTH  [PLS_SET

AT FIEFFRIET A - IPLS_EXE

HER | FREFRE T LR CAafFiEFRE.

e TR i
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So far, all configuration is completed, as shown below, click Finish to end PTO configuration.

AHERIES il x|

ControlStarffEERER S SR S OEFMERIACE A I B 2t o HERIRN
B iEControlStar®E M. EERAIIE RREL TR — LA E 5 iFE
R

SHEE T2 PL3_SET”
WITFRFFLS_FXE"

1 EETFR R AR TRA— TS . AEEHEE PANEIMES , X8
ForEARaEsnSIeSiED, U EMTFEFESMATEN—F
e WERNERF PHNENEE » EXEFPIERARATASE IS

s 1]
11.5.2 Example of trace interpolation program
Mechanical diagram
N Backward direction
Console
Servo X axis origin
motor
2
7
4
= /
Backward )| X axis Forward
direction Origin " direction
Y axis origin
y Y axis

Servo Forward direction

motor
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Wiring diagram

[T m i — i — i — e — _i
Instruction pulse | .
+24V YO PP EMG 7%— Emergency stop |
:| | button .
. RES |+ [
Instruction direction signal
coMm Y1 | NP i‘:x’: LSP FWD fimit switch
L I LSN —«% REV limit switch I
S/S C } SG SG .
| X axis I
EC20H-1616BTA4 — i — = —_ e —— e — e — |
' ' [[m—— i —— == d4.—.—. — . — . —. -
X axis near-point signal - X0 ' . Y axis |
Y axis near-point signal - X1 Y2 Instruction pulse I PP EMG L |
X axis origin returnjj X2 ' o ) | RES :D __| Reset button |
Y axis origin returr _ 3 E Instruction direction signal | NP Servo sp FWD limit switch
: drive 1 |
Stop F X4 | LSN ———[ — REVlimitswitch -

Start jj X5 I SG SG

Program examples

The program realizes the following functions:

1. Operate the origin return button, the console will perform origin automatic search and stop running when reaching the origin.
2. Enter the running state, operate the start button and run continuously in the trace shown in the diagram.

3. Press the stop button when the console is running and the console will stop running.
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Appendix 1 Special auxiliary relay

All the special auxiliary relays are initialized when the PLC changes from STOP to RUN. Those that have been set in system
setting will be set to the preset value after that initialization.

Note
The reserved SD and SM elements are not listed in the table. The reserved SM elements are by default read only (R).

1.PLC work state flag

Addr. Name Action and function R/W [IVC2L| IVC1 |IVC2H| IVC1L |
Monitoring run
SMO bit 9 This bit is high in the RUN state, and zero in the STOP state R \ \ \ \
SM1 IrTitiaI run pulse | This bit is set high when PLC changes from STOP to RUN, and set low after a R J J J J
bit scan cycle
SM2 | Power on flag bit | This bit is set high after system power-on, and set low after a scan cycle R N N N N
This bit is set when system error occurs after power-on or after PLC changes
SM3 | System error R \ \ \ \
yste from STOP to RUN, or reset if no system error occurs
SM4 Battery voltage | This bit is set when the battery voltage is too low, or reset if the battery voltage R J J J
low is detected higher than 2.4V
) This bit is set when PLC detects AC power off (detecting time 40ms). If the
AC power failure ) L . -
SM5 N power is on after the delay of power off detecting time (set in SD05), the bit will | R \ \ \ \
detection bit
be reset
This bit is set when PLC detects the 24Vdc power failure (detecting time
24Vdc power s . . .
SM6 failure 50ms). If within the following 50ms the power is detected to be back, this bit R \ \ \ \
will be reset
If this bit is set as 1, the battery backup data lost error and the forced-table lost
No battery work ) . )
SM7 mode error (code: 44) will not be reported upon system battery failure (configurable R \ \ \
only through system block)
SMs Constant scan Set this bit, and the scan time will be constant (configurable only through R J J J J
mode system block)
SM9 Input point Set this bit, and the PLC can change from STOP to RUN when the designated R J J J J
startup mode Xinput point is ON (configurable only through system block)
2.Clock running bit
Addr. Name Action and function R/W (IVC2L| IVC1 [IVC2H| IVC1L
Crystal illati iod: 10ms). Reverse every half period. The first half
SM10 | 10ms clock rystal oscillation (perio ) yhatlp R | v | v | v y
period is 0 when the user program starts
Crystal illati iod: 100ms). Reverse every half period. The first half
SM11 | 100ms clock rystal osciiiation (perio ) yhaltp R V V V V
period is 0 when the user program starts
| illati jod: 1s). R half iod. The first half iod
SM12 | 1s clock F:rysta oscillation (period: 1s). Reverse every half perio e first half perio R J J J J
is 0 when the user program starts
Crystal illati iod: 1min). Reverse every half period. The first half
SM13 | 1min clock rystal oscillation (period: 1min) yhaltp R | v | v | ¥ N
period is 0 when the user program starts
Crystal illati iod: 1 hour). Reverse every half period. The first half
SM14 | 1hour clock rystal oscillation (perio ) yhatlp R | v | v | ¥ N
period is 0 when the user program starts
SM15 Sca.n cycle . This bit reverses once every scan cycle (The first period is 0 when the user R J J J J
oscillation bit program starts)
High-speed ring | Unit: 0.1ms, 16 bits
SM16 | counter enabling | Set: high-speed ring counter starts counting R/W \ \
flag Reset: high-speed ring counter stops counting
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3.User program execution error
Addr. Name Action and function R/W [IVC2L| IVC1 [IVC2H| IVC1L
Instruction execution This bit is set upon instruction execution error. Ths corresponding error
SM20 error type code is written into SD20. This bit is cleared after the execution R \ \ \ \
succeeds
Instruction reg|§ter This bit is set upon instruction execution error. The corresponding error
SM21 | number subscript T R v v v v
type code is written into SD20
overflow
Instruction parameter This bit is set upon instruction execution error. The corresponding error
SM22 ilegal type code is written into SD20. This bit is cleared after the execution R \ \ \ \
succeeds
SM30 Iennsdtr:::on execution This bit is connected at the end of MODRW instruction execution R \ \
4.Interrupt control
Addr. Name Action and function R/W |IVC2L| IVC1 [IVC2H| IVC1L
SM40 | X0 input rising/falling edge interrupt enabling flag bit Enable when set as 1 RW N N N N
SM41 | X1 input rising/falling edge interrupt enabling flag bit Enable when set as 1 RW | N N N
SM42 | X2 input rising/falling edge interrupt enabling flag bit Enable when set as 1 RW | N N N
SM43 | X3 input rising/falling edge interrupt enabling flag bit Enable when set as 1 RW N N N N
SM44 | X4 input rising/falling edge interrupt enabling flag bit Enable when set as 1 RW | N N N
SM45 | X5 input rising/falling edge interrupt enabling flag bit Enable when set as 1 RW N N N N
SM46 | X6 input rising/falling edge interrupt enabling flag bit Enable when set as 1 RW N N N N
SM47 | X7 input rising/falling edge interrupt enabling flag bit Enable when set as 1 RW | N N N
SM48 [ COM 0 character transmission interrupt enabling flag bit [Enable when set as 1 RW N N N N
SM49 [ COM 0 character reception interrupt enabling flag bit Enable when set as 1 RW N N N N
SM50 [ COM 0 frame transmission interrupt enabling flag bit Enable when set as 1 RW N N N N
SM51 | COM 0 frame reception interrupt enabling flag bit Enable when set as 1 RW N N N N
SM52 [ COM 1 character transmission interrupt enabling flag bit [Enable when set as 1 RW N N N N
SM53 [ COM 1 character reception interrupt enabling flag bit Enable when set as 1 RW N N N N
SM54 [ COM 1 frame transmission interrupt enabling flag bit Enable when set as 1 RW N N N N
SM55 [ COM 1 frame reception interrupt enabling flag bit Enable when set as 1 RW N N N N
SM56 | Power failure interrupt Enable when set as 1 RW N N N N
SM57 [ COM 2 character transmission interrupt enabling flag bit [Enable when set as 1 RW N N N
SM58 | COM 2 character reception interrupt enabling flag bit Enable when set as 1 RW N N N
SM59 [ COM 2 frame transmission interrupt enabling flag bit Enable when set as 1 RW N N N
SM60 | COM 2 frame reception interrupt enabling flag bit Enable when set as 1 RW N N N
SM61 Positi.oning ins'Fruction passed position interrupt 1 Enable when set as 1 RIW J
enabling flag bit
SM62 Positi.oning ins'Fruction passed position interrupt 2 Enable when set as 1 RIW J
enabling flag bit
SM63 | High-speed output 0 complete interrupt enabling flag bit [Enable when set as 1 RW N N N N
SM64 | High-speed output 1 complete interrupt enabling flag bit [Enable when set as 1 R/W N N N
SM65 | High-speed counter interrupt enabling flag bit Enable when set as 1 RW N N N N
SM66 | Timed interrupt 0 enabling flag bit Enable when set as 1 RW N N N N
SM67 | Timed interrupt 1 enabling flag bit Enable when set as 1 RW | N N N
SM68 | Timed interrupt 2 enabling flag bit Enable when set as 1 RW N N N N
SM69 | Interpolation complete interrupt 1 enabling flag bit Enable when set as 1 R/W N
SM72 | High-speed output 2 complete interrupt enabling flag bit [Enable when set as 1 R/W N N
SM73 | High-speed output 3 complete interrupt enabling flag bit |[Enable when set as 1 R/W N
SM74 | High-speed output 4 complete interrupt enabling flag bit [Enable when set as 1 R/W N
SM75 | High-speed output 5 complete interrupt enabling flag bit [Enable when set as 1 R/W N
SM76 | High-speed output 6 complete interrupt enabling flag bit [Enable when set as 1 R/W N
SM77 | High-speed output 7 complete interrupt enabling flag bit [Enable when set as 1 R/W N
SM78 | Interpolation complete interrupt 2 enabling flag bit Enable when set as 1 R/W N
SM79 | Interpolation complete interrupt 3 enabling flag bit Enable when set as 1 R/W N
SM105| Positioning instruction passed position interrupt 3 Enable when set as 1 R/W N




Programming manual of IVC series small PLC Appendix 1 Special auxiliary relay 328
Addr. Name Action and function R/W [IVC2L | IVC1 |IVC2H| IVC1L
enabling flag bit
SM106 Positi.oning ins'Fruction passed position interrupt 4 Enable when set as 1 RIW J
enabling flag bit
SM107 Positi.oning ins'Fruction passed position interrupt 5 Enable when set as 1 RIW J
enabling flag bit
SM108 Positi.oning ins'Fruction passed position interrupt 6 Enable when set as 1 RIW J
enabling flag bit
5.External instruction
Addr. Name Action and function R/W IVC2L IVC1 IVC2H IVC1L
1-16 ch h 1,8ch it
SM70 | Print mode selection 6 characters when set as 1, 8 characters RIW J
when set as 0
SM71 | Printin progress In printing when set as 1 R N
6.High-speed pulse output control
Addr. Name Function R/W [IVC2L| IVC1 |IVC2H| IVC1L
SM80 | YO0 high-speed pulse output control | YO high-speed pulse output stop instruction RW | N N N
SM81 | Y1 high-speed pulse output control | Y1 high-speed pulse output stop instruction R/W N N N
YO0 high-speed pulse output mointor (ON: busy. OFF:
SM82 | YO0 high-speed pulse output monitor gh-speed p P ( y R \ \ \ \
ready)
Y1 high-speed pulse output mointor (ON: busy. OFF:
SM83 | Y1 high-speed pulse output monitor gh-speed p P ( y R \ \ \ \
ready)
SM84 |PWM time base unit ON: microsecond. OFF: millisecond RW N N
SM85 | Reset function valid Output of CLR signal for ZRN instruction enabled R/W N
ON: PLSY instructions can be called in interrupt
SM86 | YO0 interrupt drive pulse output valid | programs and subprograms, and driven continuously R/W \ \ \
and repeatedly with power flow in main programs
ON: PLSY instructions can be called in interrupt
SM87 | Y1 interrupt drive pulse output valid | programs and subprograms, and driven continuously R/W \ \ \
and repeatedly with power flow in main programs
SM88 | Envelope loop execution ON: envelope loop execution R/W N
SM89 | PLSV gradual frequency conversion | ON: frequency changes gradually R/W N N N
ON: PLSY instructions can be called in interrupt
SM382 | Y2 interrupt drive pulse output valid | programs and subprograms, and driven continuously R/W \
and repeatedly with power flow in main programs
ON: PLSY instructions can be called in interrupt
SM383 | Y3 interrupt drive pulse output valid | programs and subprograms, and driven continuously R/W \
and repeatedly with power flow in main programs
7.Pulse capture monitoring bit
Addr. Name Function R/W |IVC2L| IVC1 |IVC2H| IVC1L
SM90 | Input X0 pulse capture monitoring bit Capture rising edge pulse at input X0 R/W N N N
SM91 |Input X1 pulse capture monitoring bit Capture rising edge pulse at input X1 R/W N N N
SM92 | Input X2 pulse capture monitoring bit Capture rising edge pulse at input X2 R/W N N N
SM93 | Input X3 pulse capture monitoring bit Capture rising edge pulse at input X3 R/W N N N
SM94 | Input X4 pulse capture monitoring bit Capture rising edge pulse at input X4 R/W N N N
SM95 | Input X5 pulse capture monitoring bit Capture rising edge pulse at input X5 R/W N N N
SM96 | Input X6 pulse capture monitoring bit Capture rising edge pulse at input X6 R/W N N N
SM97 |Input X7 pulse capture monitoring bit Capture rising edge pulse at input X7 R/W N N N
Note:

1. All the elements in this table are cleared when the PLC changes from STOP to RUN. The pulse capture will fail when the HCNT or SPD

instruction is being executed at the same input point. For details, see #&i8! K#HF 5/ FIR. &iR! KK€D/5 FE.

and #iR! REB5FI
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#HiR! REB5 . .
2. For hardware counters, the total pulse frequency input through X0~X7 (using pulse capture, SPD instruction or HCNT instructions, but not

high-speed compare instructions) is <80k. For software counters, that frequency (using instructions DHSCS, DHSCI, DHSZ, DHSP or DHST for
driven high-speed counters) is <30k.

8.Fourfold frequency

Addr. Name function R/W IVC2L IVC1 IVC2H IVC1L
AB ph of X0 and X1 input
SM100 phot AZand ATINPUL 1 ¢)ear when STOP—>RUN RIW N N N N
once/fourfold switching
AB ph of X2 X3i
SM101 ph of and. 3.|nput RIW J
once/fourfold switching
AB ph of X3 and X4 input
SM102 ph of A5 and A% inpu RIW N N N N
once/fourfold switching
AB ph of X4 X5i
SM103 ph of and. 5.|nput RIW J
once/fourfold switching
AB ph of X X7i
SM104 ph of X6 and. .lnput RIW J
once/fourfold switching
9.Free port (port 0)
Addr. Name Action and function R/W IVC2L IVC1 IVC2H | IVC1L
Port 0 This bit is set when XMT instruction is used, and is cleared
fter th ission i LY lly clear thi
SM110 | transmission a.tert e transmission is ove.r .ou can manually clear this RIW J J J J
. . bit to halt the current transmission at Port 0. The
enabling flag bit . ) .
transmission can resume when power flow is on again
This bit is set when RCV instruction is used, and is cleared
SM111 Port O receptio.n after the transmission is ove.r. \.(ou can manually clear this RIW J J J J
enabling flag bit bit to halt the current transmission at Port 0. The
transmission can resume when power flow is on again
Port 0
SM112 | transmission This bit is set after the transmission is over RW \ \ \ \
complete flag bit
Port 0 reception o _
SM113 ) This bit is set after the reception is over RW \ \ \ \
complete flag bit
SM114 | Port O idle flag bit | This bit is set when the port is idle R N N N N
Note

SM112~SM114 are the flags for the reception, complete and idle states in all communication protocols that are supported by
PORT 0. For example, the PORT 0 of IVC1 PLC supports N:N bus, Modbus and Freeport. No matter which protocol is used,
the functions of SM112~SM114 remain the same.

10. Free port (port 1)

Addr. Name Action and function R/W IVC2L IVC1 IVC2H | IVC1L
This bit is set when XMT instruction is used, and is cleared
Port 1 transmission after the transmission is over. You can manually clear this
SM120 . . . "o Y RW | N N J
enabling flag bit bit to halt the current transmission at Port 1. The
transmission can resume when power flow is on again
This bit is set when RCV instruction is used, and is cleared
Port 1 reception after the transmission is over. You can manually clear this
sm121 et . " y rRW |V v v y
enabling flag bit bit to halt the current transmission at Port 1. The
transmission can resume when power flow is on again
Port 1 transmission
SM122 ) This bit is set after the transmission is over RW \ \ \ \
complete flag bit
SM123 | Port 1 reception This bit is set after the reception is over RW N N N N
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Addr. Name Action and function R/W IVC2L IVC1 IVC2H | IVC1L
complete flag bit
SM124 |Port 1 idle flag bit This bit is set when the port is idle R N N N N
Note

SM122~SM124 are the flags for the reception, complete and idle states in all communication protocols that are supported by
Port 1 . For example, the Port 1 of IVC1 PLC supports N:N bus, Modbus and Freeport. No matter which protocol is used, the
functions of SM122~SM124 remain the same.

11. Extension free port (port 2)

Addr. Name Action and function R/W IVC2L IVC2H IVC1L
This bit is set when XMT instruction is used, and is cleared
Port 2 transmission after the transmission is over. You can manually clear this
sm130 | o< i . . y RW J \ Y
enabling flag bit bit to halt the current transmission at Port 2. The

transmission can resume when power flow is on again

This bit is set when RCV instruction is used, and is cleared
Port 2 reception enabling | after the transmission is over. You can manually clear this

SM131 R/W V J J
flag bit bit to halt the current transmission at Port 2. The
transmission can resume when power flow is on again
Port 2 transmission
SM132 ) This bit is set after the transmission is over RW \ \ \
complete flag bit
Port 2 reception complete o _
SM133 flag bit This bit is set after the reception is over RW \ \ \
SM134 | Port 2 idle flag bit This bit is set when the port is idle R N N N
Note

SM132~SM134 are the flags for the reception, complete and idle states in all communication protocols that are supported by
Port 2 . For example, the Port 2 of IVC1 PLC supports N:N bus, Modbus and Freeport. No matter which protocol is used, the
functions of SM132~SM134 remain the same.

12. Modbus communication

Addr. Name Action and function R/W IVC2L IVC1 IVC1L | IVC2H

Port 1 Modbus

SM135 o This bit is set after the communication is over RW \ \ \ \
communication complete
Port 1 Modbus

SM136 o This bit is set upon communication error RW \ \ \ \
communication error
Port 2 Modbus

SM137 © o This bit is set after the communication is over RW \ \ \
communication complete
Port 2 Modbus

SM138 This bit is set upon communication error RW \ \ \

communication error

13. N:N bus communication

Addr. Name Action and function R/W IVC2L IVCA1 IVC2H | IVC1L
SM140 Station 0 communication error flag R N N N N
SM141 Station 1 communication error flag R N N N N
SM142 Station 2 communication error flag R N N N N
SM143 Station 3 communication error flag R N N N N
SM144 Station 4 communication error flag R N N N N
SM145 Station 5 communication error flag R N N N N
SM146 Station 6 communication error flag R N N N N
SM147 Station 7 communication error flag R N N N N
SM148 Station 8 communication error flag R N N N N
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Addr. Name Action and function R/W IVC2L IVCA1 IVC2H | IVC1L
SM149 Station 9 communication error flag R N N N N
SM150 | Station 10 communication error flag R N N N N
SM151 Station 11 communication error flag R N N N N
SM152 | Station 12 communication error flag R N N N N
SM153 | Station 13 communication error flag R N N N N
SM154 | Station 14 communication error flag R N N N N
SM155 | Station 15 communication error flag R N N N N
SM156 | Station 16 communication error flag R N N N N
SM157 | Station 17 communication error flag R N N N N
SM158 | Station 18 communication error flag R N N N N
SM159 | Station 19 communication error flag R N N N N
SM160 | Station 20 communication error flag R N N N N
SM161 Station 21 communication error flag R N N N N
SM162 | Station 22 communication error flag R N N N N
SM163 | Station 23 communication error flag R N N N N
SM164 | Station 24 communication error flag R N N N N
SM165 | Station 25 communication error flag R N N N N
SM166 | Station 26 communication error flag R N N N N
SM167 | Station 27 communication error flag R N N N N
SM168 | Station 28 communication error flag R N N N N
SM169 | Station 29 communication error flag R N N N N
SM170 | Station 30 communication error flag R N N N N
SM171 Station 31 communication error flag R N N N N
14. Enabling flag of integrated analog channel
Addr. Name Action and function R/W IVC2L IVCA1 IVC2H IVC1L
SM172 Enabling flag of AD Sampling at AD channel 1 is enabled when this bit is RIW J J
channel 1 set to 1
SM173 Enabling flag of AD Sampling at AD channel 2 is enabled when this bit is RIW J J
channel 2 set to 1
Voltage/current
SM174 | enabling flag of AD 1 for current input and 0 for voltage input RW \ \
channel 1
Voltage/current
SM175 | enabling flag of AD 1 for current input and 0 for voltage input RW \ \
channel 2
SM176 Enabling flag of AD | Sampling at AD channel 3 is enabled when this bit is set RIW J J
channel 3 to1
Voltage/current
SM177 | enabling flag of AD | 1 for currentinput and O for voltage input RW \ \
channel 3
SM34 Enabling flag of AD | Sampling at AD channel 4 is enabled when this bit is set RIW J N
channel 4 to 1
Voltage/current
SM35 | enabling flag of AD | 1 for currentinput and O for voltage input RW \ \
channel 4
SM36 Enabling flag of AD | Sampling at AD channel 5 is enabled when this bit is set RIW J J
channel 5 to1
Voltage/current
SM37 | enabling flag of AD | 1 forcurrentinput and 0 for voltage input RW \ \
channel 5
SM38 Enabling flag of AD | Sampling at AD channel 6 is enabled when this bit is set RIW J J
channel 6 to1
Voltage/current
SM39 | enabling flag of AD | 1for currentinput and O for voltage input RW \ \
channel 6
SM178 | Enabling flag of DA Output at DA channel 0 is enabled when this bitis setto | R/W N N
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| channel 0

| 1

15. Operation flag bit

Addr. Name Action and function R/W IVC2L IVCA1 IVC2H | IVC1L
SM180 | Zero flag bit TmsbHSsetwhawmgrdéwdcamumﬁm1msmﬂszmo. RIW J J J J
You can clear or set this bit manually
This bit i hen th It of the related calculati
SM181 | Carryloverflow flag bit | is bit is set when t eresutot.ereae calculation RIW J J J J
is a carry. You can clear or set this bit manually
SM182 | Borrow flag bit This bit is set when the result of the. rel.ated calculation RIW J J J J
is a borrow. You can clear or set this bit manually
SM185 | Table comparison flag | This bit is set when the whole table is completed RW N N N N
SM188 Data bléck This bit is set when the data block comparison result is RIW J
comparison set 1
16. ASCII code conversion instruction flag
Addr. Name Action and function R/W | IVC2L IVCA1 IVC2H | IVC1L
) ) 0: the most and least significant bytes of every word are stored
ASC instruction with one ASCII code
SM186 | storing mode o ) ) RW \ \ \ \
fia 1: the least significant byte of every word is stored with one
9 ASCII code
Instruction
SM187 | execution Set ON after MTR initial circulation R
completion
17. System bus error flag
Addr. Name Action and function R/W IVC2L IVC1 IVC2H | IVC1L
) 1. Clear when power on correct addressing
Main module
2. Clear when no STOP—RUN error
SM190 | bus error flag ] R \ \ \ \
bit 3. Clear when downloading new programs
4. The bit causes stop of the system
General 1. This bit is set and the system raises an alarm when a general
SM191 | module bus modu.le bus operation erro.r occurs . R J J J J
) 2. This bit is reset automatically when the system error is
error flag bit
removed
Special 1. This bit is set and the system raises an alarm when a special
SM192 mpodule bus modu.le bus operation erro.r occurs . R J J J J
) 2. This bit is reset automatically when the system error is
error flag bit
removed
18. Real-time clock error flag
Addr. Name Action and function R/W IVC2L IVCA1 IVC2H IVC1L
. This bit is set upon real-time clock error
R/W of real-t lock
SM193 erroro reai-ime cloc This bit is automatically cleared if system R \ \ \
fault is removed
19. Memory card existing flag
Addr. Name Action and function R/W | IVC2L IVCA1 IVC1L IVC2H
SM197 Memory card is This bit is set as 1 when memory card R J J
connected or not connected and reset when no memory card
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20. Counting direction of bi-directional counters

Addr. Counter addr. Function R/W IVC2L IVCA1 IVC2H IVC1L
SM200 C200 R/W N N N N
SM201 C201 R/W N N N N
SM202 C202 R/W N N N N
SM203 C203 R/W N N N N
SM204 C204 R/W N N N N
SM205 C205 R/W N N N N
SM206 C206 R/W N N N N
SM207 C207 R/W N N N N
SM208 C208 R/W N N N N
SM209 C209 R/W N N N N
SM210 C210 R/W N N N N
SM211 c211 R/W N N N N
SM212 c212 R/W N N N N
SM213 C213 R/W N N N N
SM214 Cc214 R/W N N N N
SM215 C215 R/W N N N N
SM216 C216 When SM2 _ _is of high level, the RIW J J J J
SM217 C217 corresponding C2_ _ becomes down RIW J J J J
SM218 c218 counter _ RIW J J J J
SM219 C219 When SM2.__ is of low level, the RIW 7 7 7 7
SM220 C220 corresponding C2_ _ becomes up counter RIW N N N N
SM221 C221 R/W N N N N
SM222 Cc222 R/W N N N N
SM223 C223 R/W N N N N
SM224 C224 R/W N N N N
SM225 C225 R/W N N N N
SM226 C226 R/W N N N N
SM227 c227 R/W N N N N
SM228 C228 R/W N N N N
SM229 C229 R/W N N N N
SM230 C230 RIW v v v v
SM231 C231 R/W N N N N
SM232 C232 R/W N N N N
SM233 C233 R/W N N N N
SM234 C234 R/W N N N N
SM235 C235 R/W N N N N

21. Counting direction and monitoring of high-speed counter
Type Addr. Name Register content R/W IVC2L IVC1 IVC2H IVC1L
SM236 | C236 R/W N N N N
SM237 | C237 R/W N N N N
_ SM238 | C238 R/W N N N N

Single —syp39 | C239 RIW v v v v

Phase | —gyio40 | C240 | The high8low level of SM2 __ corresponds | RAW v v v v

S'”_g'e SM241 C241 to the counting down&up of the counter RW N N N N

p0|th SM301 C301 respectively RW |
counting

input SM302 | C302 R/W N

SM242 | C242 R/W N N N N

SM243 | C243 R/W N N N N

SM244 | C244 R/W N N N N

Single | SM245 | C245 | When the single phase bi-directional RW v v v v

phase bi-| SM246 | C246 | counter and 2-phase counter C2 _ _is in R/W N N N N

directiona| SM247 C247 | the down counting mode, the corresponding | R/W N N N N
| counting] SM303 C303 SM2 _ _ becomes high level; when in up R/W N
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Type Addr. Name Register content R/W IVC2L IVC1 IVC2H IVC1L
input | SM248 C248 | counting mode, the corresponding SM2 __ | RW N N N N

SM249 | C249 | becomes low level RW v v v v
SM250 | C250 R/W N N N N
SM251 C251 R/W N N N N
SM304 | C304 R/W N

AB phase| SM305 | C305 RW N

counting | SM306 C306 RW N

input | SM252 | C252 RW N N N N
SM253 | C253 R/W N N N N
SM254 | C254 R/W N N N N
SM255 | C255 R/W N N N N
22. Enhanced positioning
Addr. Name Action and function R/W IVC2L | IVC1 IVC2H IVC1L
YO0 and Y1 are applicable to DVIT. When the function is
SM260 Inte.rrupt.input f.unction unu.sed, YO will corres.pohd. to X0 interrup.t and Y1 to RIW J J
designation valid X1 interrupt. When this bit is set, each 4bit of SD240
will correspond to input of each output (Y)
Y002 pul tput
SM262 - pulse outpu After this bit is set, Y002 pulse will be disabled RIW N N
stop instruction
Y003 pul tput
SM262  pulse outpu After this bit is set, Y003 pulse will be disabled RIW N
stop instruction
Y004 pul tput

SM264 - pulse outpu After this bit is set, Y004 pulse will be disabled RIW N

stop instruction
Y005 pul tput

SM265  pulse outpu After this bit is set, Y005 pulse will be disabled RIW y

stop instruction
Y006 pul tput

SM266  pulse outpu After this bit is set, Y006 pulse will be disabled RIW y

stop instruction
Y007 pul tput

SM267 pulseoutpu After this bit is set, Y007 pulse will be disabled RIW N

stop instruction
Y002 pulse output .
M272 Y002 pul tput R J V
S monitor (busy/ready) Setting at Y002 pulse outpu
Y003 pul tput

SM272 > puise outpu Setting at Y003 pulse output R \
monitor (busy/ready)
Y004 pul tput

SM274 + puise outpu Setting at Y004 pulse output R \

monitor (busy/ready)
Y005 pul tput

SM275 > puise outpu Setting at Y005 pulse output R \

monitor (busy/ready)
Y006 pul tput

SM276 > puise outpu Setting at Y006 pulse output R \

monitor (busy/ready)
Y007 pul tput
SM277 f puise outpu Setting at Y007 pulse output R \
monitor (busy/ready)
Applicable to DSZR/ZRN, CLR signal output function
SM280 | Clear function valid valid (YO) when positioning instruction origin return R/W \ \ \
(ZRN)
Clear signal Applicable to DSZR, the corresponding Y(N) in SD230

SM281 | designated element is clear signal; Y10 is clear signal of YO when no RW \ \ \

valid designation
SM282 | Origin return direction | YO is applicable to DSZR RW N N N
SM283 | Forward rotation limit | YO is applicable to DSZR/DVIT RW N N N
SM284 | Reverse rotation limit | YO is applicable to DSZR/DVIT RW N N N
Coai -

Swiggs | Fogicreverserotation | . licable to DSZR RIW y y y
of near-point signal
Loai -

Shi2ge | -ogic reverserotation ;4 o plicable to DSZR RIW N N N

of zero-point signal

SM287 Logic revers.e rotation .YO is app.licabl.e to DYIT, not applicable to user RIW J J J

of interrupt signal interrupt input instruction
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Addr. Name Action and function R/W IVC2L | IVC1 IVC2H IVC1L
Posifioning instruch
SMzgg | | CoMOMNG INSIUCION 1y 4 i applicable to DSZR/DVIT RIW y y N
in drive
U int t input
SMzgg | - oo Mermuptinpy YO is applicable to DVIT RIW y N
instruction
Applicable to DSZR/ZRN, CLR signal output function
SM290 | Clear function valid valid (Y1) when positioning instruction origin return R/W \ \
(ZRN)
Clear signal Applicable to DSZR, the corresponding Y(N) in SD230
SM291 | designated element is clear signal; Y11 is clear signal of Y1 when no RW \ \
valid designation
SM292 | Origin return direction | Y1 is applicable to DSZR R/W N N
SM293 | Forward rotation limit Y1 is applicable to DSZR/DVIT RW N N
SM294 | Reverse rotation limit Y1 is applicable to DSZR/DVIT RW N N
Logi tati
SMogp | ~O9CTEVErSeTOtalion 1y 4o o bplicable to DSZR RIW y N
of near-point signal
Logi tati
SM2gp | ~O9'CTEVrSeTOlalion 1y 4o abplicable to DSZR RIW y N
of zero-point signal
Logi tati
SMog7 | ~O9'CTEVErSeTOalion 1y 4o obplicable to DVIT RIW N N
of interrupt signal
Positioning instruch
SM2gg | | OSMOMNGINSIUCION 1y 46 applicable to DSZR/DVIT RIW N N
in drive
User interrupt input ) )
SM299 | | ) Y1 is applicable to DVIT R/W \
instruction
SM320 | Clear function valid Y2 is applicable to DSZR/ZRN R/W N N
Clear signal Applicable to DSZR, the corresponding Y(N) in SD230
SM321 | designated element is clear signal; Y2 is Y12 when no designation (IVC2L R/W \ \
valid is Y3)
SM322 | Origin return direction | Y2 is applicable to DSZR R/W N N
SM323 | Forward rotation limit Y2 is applicable to DSZR/DVIT RW N N
SM324 | Reverse rotation limit Y2 is applicable to DSZR/DVIT RW N N
Coai -
SMags | Codicreverserotation |y, o licable to DSZR RIW N N
of near-point signal
Logi tati
SM326 | ~O9'CTEVErseTOlalion 1y, i applicable to DSZR RIW y N
of zero-point signal
Logi tati
SM3p7 | "O9'CTEVErSETOalon 1y, i abplicable to DVIT RIW N
of interrupt signal
Positioning instruch
SM32g | | OSMOMNGINSIUCION 1y i applicable to DSZR/DVIT RIW N N
in drive
i input N
SM329 _User |n'Ferrupt npu Y2 is applicable to DVIT R/W
instruction
SM330 | Clear function valid Y3 is applicable to DSZR/ZRN R/W N
Clear signal Applicable to DSZR, the corresponding Y(N) in SD230 N
SM331 | designated element is clear signal; Y2 is Y12 when no designation (IVC2L RW
valid is Y3)
SM332 | Origin return direction Y3 is applicable to DSZR RW v
SM333 | Forward rotation limit Y3 is applicable to DSZR/DVIT R/W N
SM334 | Reverse rotation limit Y3 is applicable to DSZR/DVIT RW v
Logic reverse rotation N
SMmass | _odcreverser Y3 is applicable to DSZR RIW
of near-point signal
Logic reverse rotation N
SM33e | o9l reverser Y3 is applicable to DSZR RIW
of zero-point signal
Logic reverse rotation N
sm337 | -9 _ Y3 is applicable to DVIT RIW
of interrupt signal
Positioning instruction
Sm3zg | | oroning Y3 is applicable to DSZR/DVIT RIW
in drive
User interrupt input N
SM339 | errupting Y3 is applicable to DVIT RIW
instruction
SM341 Clear signal Applicable to DSZR, the corresponding Y(N) in SD230 RIW J

designated element

is clear signal; Y4 is Y14 when no designation
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Addr. Name Action and function R/W IVC2L | IVC1 IVC2H IVC1L
valid

SM342 | Origin return direction Y4 is applicable to DSZR R/W N

SM343 | Forward rotation limit Y4 is applicable to DSZR/DVIT R/W N

SM344 | Reverse rotation limit Y4 is applicable to DSZR/DVIT R/W N
Logi tati

SM3g5 | ~O9IC TOVErSeTolaion 1y i o bplicable to DSZR RIW y
of near-point signal
Logi tati

SM346 | —CJICTEVEISETOIION 1y 4 ohplicable to DSZR RW v
of zero-point signal
Logi tati

SMm347 | -o9'Creverserotalion |y e o plicable to DVIT RIW y
of interrupt signal
Positioning instruch

SM3ag | - OSMONING INSIIUCHON )y 4o applicable to DSZR/DVIT RIW N
in drive

SM350 | Clear function valid Y5 is applicable to DSZR/ZRN R/W N
Clear signal Applicable to DSZR, the corresponding Y(N) in SD is

SM351 | designated element pplice 7 poncing ¥ RW \
valid clear signal; Y5 is Y15 when no designation

SM352 | Origin return direction Y5 is applicable to DSZR R/W N

SM353 | Forward rotation limit Y5 is applicable to DSZR/DVIT R/W N

SM354 | Reverse rotation limit Y5 is applicable to DSZR/DVIT R/W N
Logi tati

SM3s5 | —JCrEVEISETOIION 1 y5is o plicable to DSZR RW v
of near-point signal
Logi tati

SM3s6 | —J'CEVEISETOION i y 5 ohplicable to DSZR RW v
of zero-point signal
Logi tati

SMas7 | —CJCrOVEISETOION 1y 53 oplicable to DVIT RIW
of interrupt signal
Positioning instruch

SM3sg | | OonONING NSIUCHON |y g 4o applicable to DSZR/DVIT RIW y
in drive

SM360 | Clear function valid Y6 is applicable to DSZR/ZRN R/W N
Clear signal Applicable to DSZR, the corresponding Y(N) in SD230

SM361 | designated element PP ) o P g il RW \
valid is clear signal; Y6 is Y16 when no designation

SM362 | Origin return direction Y6 is applicable to DSZR R/W N

SM363 | Forward rotation limit Y6 is applicable to DSZR/DVIT R/W N

SM364 | Reverse rotation limit Y6 is applicable to DSZR/DVIT R/W N
Logi tati

SM3es | —JCEVEISETOIION 1 ya i ohplicable to DSZR RW v
of near-point signal
Loai -

SM3ee | -odic reverserotalion | yeu oo blicable to DSZR RIW v
of zero-point signal

SM370 | Clear function valid Y7 is applicable to DSZR/ZRN R/W N
Clear signal Applicable to DSZR, the corresponding Y(N) in SD230

SM371 | designated element is clear signal; Y7 is Y17 when no designation (IVC2L RW \
valid is Y3)

SM372 | Origin return direction Y7 is applicable to DSZR R/W N

SM373 | Forward rotation limit Y7 is applicable to DSZR/DVIT R/W N

SM374 | Reverse rotation limit Y7 is applicable to DSZR/DVIT R/W N
Logic reverse rotati

sm375 | -9 TSe rotalion | v7 is applicable to DSZR RIW y
of near-point signal
Logic reverse rotati

sm376 | ~°9 e rotalion | 7 s applicable to DSZR RIW y
of zero-point signal

23. Signal alarm

Addr. Name Action and function R/W IVC2L | IVC1 IVC2H IVC1L

SM400 | Signal alarm valid Set SM400 after ON, SM401 and SD401 works R/W N

SM401 | Signal alarm action Any of S900-S999 acts, set SM401 to ON R/W N
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24. Time output instruction
Addr. Name Action and function R/W IVC2L | IVC1 IVC2H IVC1L
SM430 | Timer clock output 1 For DUTY instruction R/W N
SM431 | Timer clock output 1 For DUTY instruction RW N
SM432 | Timer clock output 1 For DUTY instruction RW N
SM433 | Timer clock output 1 For DUTY instruction R/W N
SM434 | Timer clock output 1 For DUTY instruction RW N
25. CANopen instruction
Addr. Name Action and function R/W IVC2L | IVC1 IVC2H IVC1L
SM440 C.:A.\Nopen instruction J
finish
SM441 CANopen instruction J
error
SM442 CANopen instruction J

is being executed
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Appendix 2 Special data register
Note
1. All special data registers except SD50~SD55 will be initialized when the PLC changes from STOP to RUN.
2. The reserved SD and SM elements are not listed in the table. The reserved SD elements are by default read only.
1.PLC work state data
Addr. Name Action and function R/W IVC2L IVC1 IVC2H IVC1L Range
11 means IVC1, 20 means IVC2L
110 means IVC1A, 112 means IVC1L
SD00 | PLC type 111 means EVC-UPRG R v v v
28 means IVC2H
SD01 | Version For example, 100 means V1.00 R J N N N
SD02 | Capacity of user program For example, 8 means an 8k step R J \ N N
program
SD03 | System error code Store the code of occured system error R J \ \ \
SD04 | Battery voltage Unit: 0.1V, for example 36 means 3.6V R N N
Configurable only through system
i f A lock. Al i ller than 1
SDO5 S.ettlng o) onwer boc. ny setting sma .ert an 10ms R J J J 10~100ms
failure detection delay or bigger than 100ms will be regarded
as 10ms or 100ms respectively
SDO7 Number of extension 1/0 R J J N J
module
N f ial
SDO8 umber of specia R J J J N
module
Setting the input points for operation control. Decimal (X0 is
SD09 | displayed as 0; X10, 8. Maximum:15). Configurable through system R \ J \ N 0-15
block
SD10 Numbgr of main module High byte: input R J J J J
1/0 points Low byte: output
SD11 Number of ext?nsion High byte: input R J J J N
module I/O points Low byte: output
SD12 Number of méin module High byte: input R J J J
analog /O points Low byte: output
-20971 it: 0.1 16 bi i
SD16 | High-speed ring counter 0-20971 (Unit: 0.1ms, 16 bits) up ring R/W \ 0-32767
counter
2.0Operation error code FIFO area
Addr. Name Action and function R/W | IVC2L | IVC1 IVC2H IVC1L Range
SD20 | Reserved operation error code 0 In the order of arrival, the R v v v v
SD21 | Reserved operation error code 1 latest five operation error R N N N N
SD22 | Reserved operation error code 2 codes are reserved. SD20 R N N N N
SD23 | Reserved operation error code 3 always stores the latest error [ R N N N N
SD24 | Reserved operation error code 4 codes R N N N N
3.FROM/TO error
Addr. Name RW [IVC2L | IVC1L IVC1 IVC2H Range
Special modules’ numbering is wrong (starting with 0) when . )
SD25 using FROM/TO instruction R \ \ \ \ Initial value: 255
Thel hips’ ing i i ith h
SD26 e /Q chips’ numbering is wrong (starting with 0) when R J J J J Initial value: 255
refreshing 1/0
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4.Scan time
Addr. Name Action and function RW | IVC2L | IVC1 IVC2H IVC1L Range
SD30 Current scan Current scan time (unit: ms) R \ \ \
value
SD31 | Min. scan time Min. scan time (uint: ms) R N N N
SD32 | Max. scan time Max. scan time (unit: ms) R N N N
Default: Oms. Unit: 1ms. When the constant scan
time is longer than the user monitoring overtime
setting, user program overtime alarm will be
raised. When a scan cycle of user program is
SD33 (.Ionstant scan longer than the const.an.t sce.m time, thg cycle R J J J 0~1000ms
time constant scan mode is invalid automatically and
no alarm will be raised.
SD33 is regarded as 1000ms when it is set
bigger than 1000ms (configurable only through
the system block)
Default: 100ms. Unit: 1ms. Any setting smaller
SD34 User program than 100 or bigger than 1000 will be regarded as R J J J 100~1000
overtime 100 or 1000 respectively. Configurable only ms
through system block
Note

1. The error tolerance of SD30, SD31 and SD32 is 1ms.

2. It is recommended to set the user program overtime (SD34) at least 5Sms bigger than the constant scan time (SD33).
Otherwise, due to the influence of system operation and user program, the system is apt to report user program overtime error.

5.Input filtering constant setting

Addr. Name Action and function R/W IVC2L IVC1 IVC2H IVC1L
0,2,4,8,1 0,2,4,8,16
SD35 | Input filtering constant Configurable only through system block R 0-60ms 6,32,64 0-60ms 32,64
ms ms
0,2,4,8,1 0,2,4,8,16
SD36 | Input filtering constant Configurable only through system block R 6,32,64 32,64
ms ms
Note

1. IVC2L has only one group of filtering SD35, available input X0~X17.

2. IVC1 and IVC1S have two groups of filtering: SD35, available input X0~X3; SD36, available input X4~X7. Range: 0, 2, 4, 8,
16, 32, 64ms.

3. IVC1 and IVC1S have two groups of filtering: SD35, available input X0~X3; SD36, available input X4~X7. Range: 0~64ms.

6.High-speed pulse output monitoring

Addr. Name R/W IVC2L IVC1 IVC2H | IVC1L | Range

SD50 | PLSY accumulated output YO total pulse number (MSB) RW N N N N

SD51 | PLSY accumulated output YO total pulse number (LSB) RW N N N N

SD52 | PLSY accumulated output Y1 total pulse number (MSB) RW N N N

SD53 | PLSY accumulated output Y1 total pulse number (LSB) RW N N N

SD54 | PLSY accumulated output Y1, YO total pulse number (MSB) RW N N

SD55 | PLSY accumulated output Y1, YO total pulse number (LSB) RW N N

SD56 | Current section of the PLS instruction that outputs YO R N N N

SD57 | Current section of the PLS instruction that outputs Y1 R N N
SD160 | PLSR/PLSY accumulated output Y2 total pulse number (MSB) RW N N
SD161 | PLSR/PLSY accumulated output Y2 total pulse number (LSB) RW N N
SD162 | PLSR/PLSY accumulated output Y3 total pulse number (MSB) R/W N
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Addr. Name R/W IVC2L IVC1 IVC2H | IVC1L | Range
SD163 | PLSR/PLSY accumulated output Y3 total pulse number (LSB) R/W N
SD164 | PLSR/PLSY accumulated output Y4 total pulse number (MSB) R/W N
SD165 | PLSR/PLSY accumulated output Y4 total pulse number (LSB) R/W N
SD166 | PLSR/PLSY accumulated output Y5 total pulse number (MSB) R/W N
SD167 | PLSR/PLSY accumulated output Y5 total pulse number (LSB) R/W N
SD168 | PLSR/PLSY accumulated output Y6 total pulse number (MSB) R/W N
SD169 | PLSR/PLSY accumulated output Y6 total pulse number (LSB) R/W N
SD252 | Current section of the PLS instruction that outputs Y2 R N N
SD253 | Current section of the PLS instruction that outputs Y3 R N
SD254 | Current section of the PLS instruction that outputs Y4 R N
SD255 | Current section of the PLS instruction that outputs Y5 R N
SD256 | Current section of the PLS instruction that outputs Y6 R N
SD257 | Current section of the PLS instruction that outputs Y7 R N
7. Timed interrupt cycle
Addr. Name Register content RW |IVC2L | IVC1 IVC2H IVC1L Range
) The interrupt will not occur when the
le of ti R 1~32767
SD66 | Cycle of timed interrupt 0 value is not within 1~32767 /W \ \ \ \ 32767ms
) The interrupt will not occur when the
D67 le of ti 1 R 1~32767
SD67 | Cycle of timed interrupt value is not within 1~32767 /W \ \ \ \ 3 ms
) The interrupt will not occur when the
le of ti 2 R 1~32767
SD68 | Cycle of timed interrupt value is not within 1~32767 W \ \ \ \ 32767ms
Note:

An error of +1ms may occur when the system processes a user timed interrupt. To ensure the normal operation of the interrupt,
it is recommended to set the cycle of timed interrupts to be bigger or equal to 5ms.

8.Positioning instruction

Addr.

Name

Initial value

Function

R/W

IVC2L IVC1 IVC2H

IVC1L

SD80

The current
value of YO
output
positioning
instruction
(MSB)

SD81

The current
value of YO
output
positioning
instruction
(LSB)

register

As the current values of Y000 output
0 positioning instruction for data

RW

RW

SD82

The current
value of Y1
output
positioning
instruction
(MSB)

SD83

The current
value of Y1
output
positioning
instruction
(LSB)

instruction  for

register

As the current values of Y001 output
0 positioning

data

RW

RW
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Addr. Name Initial value Function R/W IVC2L IVCA1 IVC2H IVC1L
Base s.peed of Base speed when executing
executing instructions ZRN, PLSV, DRVI and
SD84 | instructions 5000 DRVA (below 1 /1’0 of th,e Max. R/W \
ZRN, DRVI and
DRVA speed)
Max. speed of
executing
SD85 | instructions R/W \
ZRN, DRVI and .
DRVA (MSB) Max. speed when executing
Max._speed of 100000 instructions ZRN, PLSV, DRVI and
! DRVA (10-100000)
executing
SD86 | instructions R/W \
ZRN, DRVI and
DRVA (LSB)
ACC/DEC time ACC/DEC time when raising from
of executing the base speed (SD84) to the Max.
SD87 | instructions 1000 speed (SD85, SD86) at executing RW \
ZRN, DRVI and instructions ZRN, DRVI and DRV
DRVA (50ms-5000ms)
SD240 Inte.rrupt.lnput 0 Interrupt input designation RW \ \
designation
9.Real-time clock
Addr. Name Register content R/W IVC2L IVC1 IVC2H IVC1L Range
SD100 Year For real-time clock R N N N N 2000~2099
SD101 Month For real-time clock R N N N N 1~12 months
SD102 Day For real-time clock R N N N N 1~31 days
SD103 Hour For real-time clock R N N N N 0~23 hours
SD104 Minute For real-time clock R N N N N 0~59 minutes
SD105 Second For real-time clock R N N N N 0~59 seconds
SD106 Week For real-time clock R \ \ \ \ 0 (Sunday)~6
(Saturday)
Note: You can set these elements only with the TWR instruction or through the upper computer.
10. Reception control and state of free port (Port 0)
Addr. Name Register content RW | IVC2L | IVC1 | IVC2H IVC1L Range
b2, b1, b0
000=38,400
001=19,200
010=9,600
E:u1d1 :.)é?;SD1 10.2 port 011=4,800 J J J J
100=2,400
101=1,200
110=57,600
F::z 111=115,200
SD110 | mode | SD110.3 stop b 0=1 stop bit R
1=2 stop bits
state . O=even parity
word | SD110.4 parity check 1=odd parity
SD110.5 parity check 0=no check
enabling 1=check
Data bit of every character
SD110.6 character data bit 0=8 bits
1=7 bits
SD110.7 free port receiving 1=start character specified
start character start mode O=start character
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Addr. Name Register content R/W | IVC2L | IVC1 | IVC2H IVC1L Range
unspecified
SD110.8 free port receiving 1=end character specified
end character mode 0=end character unspecified
SD110.9 free port word 1: word overtime enabled
overtime enabling 0: word overtime disabled
SD110.10 free port frame 1=frame overtime enabled
overtime enabling 0=frame overtime disabled
SD110.11 Reserved
0: word element valid at low
SD110.12 high/low byte byte
valid 1: word element valid at
high/ low byte
SD110.13~SD110.15 Reserved
SD111 | Start character R/W N N N N
SD112 | End character R/W N N N N
SD113 | Word overtime setting Default: Oms (word overtime | o\ | y y y 1~32767ms
omitted)
SD114 | Frame overtime setting Defal_“t Oms. (frame R/W \ \ \ \ 1~32767ms
overtime omitted)
Bit 0: set when receiving
ends
Bit 1: set when specified end
character is received
Bit 2: set when Max.
character number is
received
SD115 | Receiving completion message code Bit 3: set upon word R \ \ \ \
overtime
Bit 4: set upon frame
overtime
Bit 5: set upon parity check
error
Bits 6~15: reserved
SD116 | Current received characters R N N N N
SD117 Total number of current received R J J J N
characters
SD118 | Current sent characters R N N N
11. Reception control and state of free port (Port 1)
Addr. Name Register content R/W | IVC2L | IVC1 IVC2H IVC1L Range
b2, b1, b0
Free 000=38,400
e
SD120 ;"°d Efr: igf;rsa?; 20.2 011=4,800 RIW J J J
100=2,400
state 101=1,200
word 110=57,600
111=115,200
. 0=1 stop bit
SD120.3 stop bit 1=2 stop bits
. O=even parity
SD120.4 parity check 1=odd parity
SD120.5 parity check O=disabled
enabling 1=enabled
SD120.6 character Data t.)it of every character
data bit 0=8 bits
1=7 bits
SD120.7 free port 1: start character specified
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Addr. Name Register content R/W | IVC2L | IVC1 IVC2H IVC1L Range
receiving start 0: start character unspecified
character mode
SD120.8 f rt
receivin er:: po 1: end character specified
9 0: end character unspecified
character mode
D120.9f
\iord (o)ertr:neeport 1: word overtime enabled
) 0: word overtime disabled
enabling
D120.10 f
fSrameOovzrtirrieeport 1: frame overtime enabled
) 0: frame overtime disabled
enabling
SD120.11 Reserved
0: word element valid at low
SD120.12 high/low byte
byte valid 1: word element valid at high/
low byte
SD120.13~SD120.15 Reserved
SD121 | Start character RW N N N N
SD122 | End character R/W N N N N
Default: 0 d rti
SD123 | Word overtime setting efault: Oms (word overtime | o\ | y y y 0~32767ms
omitted)
Default: 0 f rti
SD124 | Frame overtime setting e.au ms (frame overtime R/W \ \ \ \ 0~32767ms
omitted)
Bit 0: set when receiving
ends
Bit 1: set when specified end
character is received
Bit 2: set when Max.
SD125 Receiving completion character number is receiyed R J J J J
message code Bit 3: set upon word overtime
Bit 4: set upon frame
overtime
Bit 5: set upon parity check
error
Bits 6~15: reserved
SD126 | Current received characters R N N N N
SD127 Tota.l number of current R J J J J
received characters
SD128 | Current sent characters R N N N N
12. Modbus/N:N bus setting
Addr. Name R/W IVC2L IVC1 IVC2H IVC1L Range
MOD (1~32) ,
i . R
SD130 | Local station No. (Port 0) /W \ \ \ EMR (0~31)
SD131 Max. tlmeout.tl.me of Port 0 (post-sending RIW J J J
and pre-receiving) / N:N bus extra delay
SD132 | Port O retry times RW N N N
SD133 | N:N bus network update mode (Port 0) RW N N N 1~13
Error code of Modbus master
SD134 R
Code(COMO)
MOD (1~32),
i . R
SD135 | Local station No. (Port 1) /W \ \ \ EMR (0~31)
SD136 Max. timeout.ti.me of Port 1 (post-sending RIW J J J
and pre-receiving) /N:N bus extra delay
SD137 | Port 1 retry times R/W N N N 0~100
SD138 | N:N bus network update mode (Port 1) RW N N N 1~13
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13. Reception control and state of extension free port (Port 2)

Addr. Name Register content R/W | IVC2L | IVC1 IVC2H IVC1L Range
b2, b1, b0
000=38,400
001=19,200
010=9,600
D140.0~SD140.2
Sort b(e)lL?d ;sate ’ 011=4,800
P 100=2,400
101=1,200
110=57,600
111=115,200
0=1 stop bit
SD140.3 stop bit
stop i 1=2 stop bits
O=even parit
SD140.4 parity check P ) y
. 1=0dd parity
7% ['SD140.5 parity check | O=disabled
port1 enabling 1=enabled
SD140 |mode i R/W \ N
Data bit of every character
state SD140.6 character 0=8 bits
word data bit 1=7 bits
SD140.7 fi rt
. ree po 1: start character specified
receiving start -
0: start character unspecified
character mode
SD140.8 f rt
. ree po 1: end character specified
receiving end e
0: end character unspecified
character mode
D140.9f
S 0.9 r.ee port 1: word overtime enabled
word overtime . .
) 0: word overtime disabled
enabling
D140.10 f
S 0.10 ree port 1: frame overtime enabled
frame overtime . .
) 0: frame overtime disabled
enabling
SD140.11 Reserved
0: word element valid at low
SD140.12 high/I byte
SD140 1< high/low " . . RW v v
byte valid 1: word element valid at high/
low byte
SD140.13~SD140.15 Reserved
SD141 | Start character R/W N N
SD142 | End character R/W N N
Default: 0Oms (word overtime
SD143 | Word overtime setting ) ( R/W \ \ 0~32767ms
omitted)
Default: Oms (frame overtime
SD144 | Frame overtime setting . ( RW \ \ 0~32767ms
omitted)
Bit 0: set when receiving
ends
Bit 1: set when specified end
character is received
Bit 2: set when Max.
SD145 Receiving completion character number is receiyed R J J
message code Bit 3: set upon word overtime
Bit 4: set upon frame
overtime
Bit 5: set upon parity check
error
Bits 6~15: reserved
SD146 | Current received characters R N N
SD147 Tota.l number of current R J N
received characters
SD148 | Current sent characters R N N
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14. Modbus setting (Port 2)

Addr. Name R/W IVC2L IVC1 IVC2H IVC1L Range

SD150 | Local station No. (Port 2) RW N N MOD (1~32)

Max. timeout time of Port 2 (post-sending

SD151 -
and pre-receiving)

RW

SD152 | Port 2 retry times RW 0~100

SD153 | N:N bus COM2 update mode 1~18 (default 3)

SD154 | N:N bus COMO polling cycle

SD155 | N:N bus COM1 polling mode

SD156 | N:N bus COM2 polling cycle

A 0| O O A
Ll 2l 2l 2212 2
Ll 2l 2l 2212 <2

SD159 | Error code of Modbus master (Port 2 )

15. Setting and reading of integrated analog signal channel

Addr. Name R/W IVC2L IVC1 IVC2H IVC1L Range
SD172 | Average sample value of A/D CH1 R N N -10000~+10000
SD173 | Sampling times of A/D CH1 R/W N N 1~1000
SD174 | Average sample value of A/D CH2 R N N -10000~+10000
SD175 | Sampling times of A/D CH2 R/W N N 1~1000
SD176 | Average sample value of A/D CH3 R N N -10000~+10000
SD177 | Sampling times of A/D CH3 R/W N N 1~1000
SD185 | Average sample value of A/D CH4 R N N -10000~+10000
SD186 | Sampling times of A/D CH4 R/W N N 1~1000
SD187 | Average sample value of A/D CH5 R N N -10000~+10000
SD188 | Sampling times of A/D CH5 R/W N N 1~1000
SD189 | Average sample value of A/D CH6 R N N -10000~+10000
SD190 | Sampling times of A/D CH6 R/W N N 1~1000
SD178 | Output value of D/A CH1 R/W N N -10000~+10000
Note: The default value of SD173, SD175, SD177, SD186, SD188 and SD190 is 8

16. Usage of DHSP and DHST instructions

Addr. Name R/W IVC2L IVC1 IVC2H IVC1L Range
SD180 | MSB of DHSP table comparison output data RW N N N
SD181 | LSB of DHSP table comparison output data RW N N N
SD182 | MSB of DHST or DHSP table comparison data RW N N N N
SD183 | LSB of DHST or DHSP table comparison data RW N N N N
SD184 | Record No. of the table being executed RW N N N N

17. Error flag

Addr. Name R/W IVC2L | IVC1 IVC2H IVC1L Range
SD191 | No. of the module where bus error occured R J J J J
SD192 gcoc;uorfetjhe special module where bus error R J J J J
SD193 | MODBUS detailed error (COMO) R \ \ \ \
SD194 | MODBUS detailed error (COM1) R v v v
SD195 | MODBUS detailed error (COM2) R \
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18. Enhanced positioning instruction

Addr. Name Initial value R/W IVCA1 IVC2L IVC2H IVC1L
SD200 .Current. data register of YO00 output locating 0 RIW J J J
SD201 instruction
SD202 Max. speed when YO executes ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT instructions 100000 R/W J J V
SD203 | (10~100000)
Base speed when YO executes ZRN, PLSV,
SD204 | DRVI, DRVA, DSZR and DVIT instructions 5000 R/W J J J
(below 1/10 of Max. speed)
ACC/DEC time (50ms~5000ms) for base
speed (SD204) rising to the Max. speed
SD205 1000 R/W J J V
(SD202, SD203) when YO executes ZRN,
DRVI, DRVA, DSZR and DVIT instructions
SD206 YO clear signal element designation R/W
SD207 YO crawling speed, applicable to DSZR 1000 RW
SD208
YO origin return speed, applicable to DSZR 50000 RW \ \ \
SD209
SD220 YO clear signal element designation \
DEC time (50ms~5000ms) for the Max. speed
reducing to the base speed when Y0 executes
D2 1000 RW V
SD260 ZRN, DRVI, DRVA, DSZR and DVIT
instructions
Addr. Name Initial value R/W IVC1 IVC2L IVC2H IVC1L
SD210 . .
t ter of Y001 output locati
.Current. data register o output locating 0 RIW J J
SD211 instruction
SD212 Max. speed when Y1 executes ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT instructions 100000 RW V V
SD213 | (10~100000)
Base speed when Y1 executes ZRN, PLSV,
SD214 | DRVI, DRVA, DSZR and DVIT instructions 5000 RW J V
(below 1/10 of Max. speed)
ACC/DEC time (50ms~5000ms) for base
speed (SD204) rising to the Max. speed
SD215 1000 RW J V
(SD202, SD203) when Y1 executes ZRN,
DRVI, DRVA, DSZR and DVIT instructions
SD216 Y1 clear signal element designation RW
SD217 Y1 crawling speed, applicable to DSZR 1000 RW
SD218
Y1 origin return speed, applicable to DSZR 50000 RW \ \
SD219
SD230 Y1 clear signal element designation 0 \
DEC time (50ms~5000ms) for the Max. speed
reducing to the base speed when Y1 executes
D261 1000 RW V
Sb26 ZRN, DRVI, DRVA, DSZR and DVIT
instructions
Addr. Name Initial value R/W IVCA1 IVC2L IVC2H IVC1L
SD320 . .
f Y002 output locati
.Current. data register of Y002 output locating 0 RIW J J
SD321 instruction
SD322 | Max. speed when Y2 executes ZRN, PLSV, 100000 RW \ \
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DRVI, DRVA, DSZR and DVIT instructions
SD323
(10~100000)
Base speed when Y2 executes ZRN, PLSV,
SD324 | DRVI, DRVA, DSZR and DVIT instructions 5000 R/W J V
(below 1/10 of Max. speed)
ACC/DEC time (50ms~5000ms) for base
speed (SD204) rising to the Max. speed
SD325 1000 R/W V V
(SD202, SD203) when Y2 executes ZRN,
DRVI, DRVA, DSZR and DVIT instructions
SD326 Y2 clear signal element designation R/W
SD327 Y2 crawling speed, applicable to DSZR 1000 RW
SD328
Y2 origin return speed, applicable to DSZR 50000 R/W v v
SD329
DEC time (50ms~5000ms) for the Max. speed
reducing to the base speed when Y2 executes
D262 1000 R/W V
Sb26 ZRN, DRVI, DRVA, DSZR and DVIT
instructions
Addr. Name Initial value R/W IVCA1 IVC2L IVC2H IVC1L
SD330 Current data register of Y003 output locating 0 RIW J
SD331 instruction
SD332 Max. speed when Y3 executes ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT instructions 100000 R/W \
SD333 | (10~100000)
Base speed when Y3 executes ZRN, PLSV,
SD334 DRVI, DRVA, DSZR and DVIT instructions 5000 R/W \
(below 1/10 of Max. speed)
ACC/DEC time (50ms~5000ms) for base
speed (SD204) rising to the Max. speed
SD335 1000 R/W V
(SD202, SD203) when Y3 executes ZRN,
DRVI, DRVA, DSZR and DVIT instructions
SD336 Y3 clear signal element designation R/W
SD337 Y3 crawling speed, applicable to DSZR 1000 R/W \
SD338
Y3 origin return speed, applicable to DSZR 50000 RW \
SD339
DEC time (50ms~5000ms) for the Max. speed
reducing to the base speed when Y3 executes
D2 1000 R/W V
SD263 ZRN, DRVI, DRVA, DSZR and DVIT
instructions
Addr. Name Initial value R/W IVCA1 IVC2L IVC2H IVC1L
SD340 Current data register of Y004 output locating 0 RIW J
SD341 instruction
SD342 Max. speed when Y4 executes ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT instructions 100000 R/W \
SD343 | (10~100000)
Base speed when Y4 executes ZRN, PLSV,
SD344 DRVI, DRVA, DSZR and DVIT instructions 5000 R/W \
(below 1/10 of Max. speed)
ACC/DEC time (50ms~5000ms) for base
speed (SD204) rising to the Max. speed
SD345 1000 R/W V
(SD202, SD203) when Y4 executes ZRN,
DRVI, DRVA, DSZR and DVIT instructions
SD346 Y4 clear signal element designation R/W
SD347 Y4 crawling speed, applicable to DSZR 1000 R/W
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SD348
Y4 origin return speed, applicable to DSZR 50000 RW J
SD349
Addr. Name Initial value R/W IVCA1 IVC2L IVC2H IVC1L
SD350 . .
f Y |
.Current. data register of Y005 output locating 0 RIW J
SD351 instruction
SD352 Max. speed when Y5 executes ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT instructions 100000 RW \
SD353 | (10~100000)
Base speed when Y5 executes ZRN, PLSV,
SD354 DRVI, DRVA, DSZR and DVIT instructions 5000 RW \
(below 1/10 of Max. speed)
ACC/DEC time (50ms~5000ms) for base
SD355 speed (SD204) rising to the Max. speed 1000 RIW J
(SD202, SD203) when Y5 executes ZRN,
DRVI, DRVA, DSZR and DVIT instructions
SD356 Y5 clear signal element designation R/W
SD357 Y5 crawling speed, applicable to DSZR 1000 R/W
SD358
Y5 origin return speed, applicable to DSZR 50000 RW J
SD359
Addr. Name Initial value R/W IVCA1 IVC2L IVC2H IVC1L
SD360 . .
f Y |
.Current. data register of Y006 output locating 0 RIW J
SD361 instruction
SD362 | Max. speed when Y6 executes ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT instructions 100000 RW \
SD363 | (10~100000)
Base speed when Y6 executes ZRN, PLSV,
SD364 DRVI, DRVA, DSZR and DVIT instructions 5000 RW \
(below 1/10 of Max. speed)
ACC/DEC time (50ms~5000ms) for base speed
SD365 (SD204) rising to the Max. speed (SD202, 1000 RIW J
SD203) when Y6 executes ZRN, DRVI, DRVA,
DSZR and DVIT instructions
SD366 Y6 clear signal element designation R/W
SD367 Y6 crawling speed, applicable to DSZR 1000 R/W
SD368
Y6 origin return speed, applicable to DSZR 50000 RW J
SD369
Addr. Name Initial value R/W IVCA1 IVC2L IVC2H IVC1L
SD370 . .
f Y007 |
.Current. data register of Y007 output locating 0 RIW J
SD371 instruction
sD372 | Max. speed when Y7 executes ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT instructions 100000 RW \
SD373 | (10~100000)
Base speed when Y7 executes ZRN, PLSV,
SD374 | DRVI, DRVA, DSZR and DVIT instructions 5000 RW \
(below 1/10 of Max. speed)
ACC/DEC time (50ms~5000ms) for base speed
SD375 (SD204) rising to the Max. speed (SD202, 1000 RIW J
SD203) when Y7 executes ZRN, DRVI, DRVA,
DSZR and DVIT instructions
SD376 | Y7 clear signal element designation R/W \
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SD377 | Y7 crawling speed, applicable to DSZR 1000 R/W \
SD378
Y7 origin return speed, applicable to DSZR 50000 RW J
SD379
19. Signal alarm instruction
Addr. Name Initial value R/W IVCA1 IVC2L IVC2H IVC1L
SD401 Store the Min. No. in S900-S999 0 RW N
20. Timing output instruction
Addr. Name Initial value R/W IVCA1 IVC2L IVC2H IVC1L
SD430 Scan times of timing clock output 1 R/W N
SD431 Scan times of timing clock output 2 R/W N
SD432 Scan times of timing clock output 3 R/W N
SD433 Scan times of timing clock output 4 N
SD434 Scan times of timing clock output 5 N
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Appendix 3 Reserved elements
Description IVC1/IVC2L IVC1S

Buffer area for transmission of inverter instructions D7940 D7969 D3940 D3969
Buffer area for reception of inverter instructions D7970 D7999 - -

N:N bus network shared area D7700 D7763 - -

N:N enhanced mode (mode14-18) network shared area D7500 D7755 - -

N:N network shared area M1400 M1911 - -
EROMWR instruction operation area D6000 D6999 - -
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Appendix 4 Modbus communication error code

Error codes Description
0x01 lllegal function code
0x02 lllegal register address
0x03 Data number error
0x10 Communication overtime (longer than the preset maximum communication time)
0x11 Data frame reception error
0x12 Parameter error (mode or master/slave parameter setting error)
0x13 Error occurs because the local station number coincides with the station number set by the instruction
0x14 Element address overflow (the data received or sent is too much for the storing area)
0x15 Instruction execution failure

The received slave address does not match with the requested slave address, the specific error code element stores the

0x16 received slave address

0x17 The received function code does not match with the requested function code, the specific error code element stores the
received function code

0x18 Information frame error: only refer to the starting element address does not match, the specific error code element stores
the received starting element address

0x19 The received data length does not conform to the protocol or the number of elements exceeds the maximum limit of the
specified function code

0x20 CRC/LRC check error

0x21 Reserved

0x22 Starting element address setting error for instruction parameter

0x23 Unavailable function code or illegal function code set by instruction parameter

0x24 Number of elements setting error for instruction parameter

0x25 Reserved

0x26 Parameter unchangeable during operation (only applicable to EV3000)

0x27 Parameters under password protection
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Appendix 5 Inverter instruction error code

Error code Description
0x1 lllegal function code
0x2 lllegal register address
0x3 Data error (data outside the range)
0x4 Slave operation failure (including the error due to invalid data, although the data is in the range)
0x5 Valid instruction. Processing. Mainly used to save data to EEPROM
0x6 Slave busy. Please try again later. Mainly used to save data to EEPROM
0x18 Information fram error, including information length error and parity check error
0x20 Parameter unchangeable
0x21 Parameter unchangeable during operation (only applicable to EV3100)
0x22 Parameters under password protection
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Appendix 6 System error code
Error code Description Error type Description IVC1 | IVC2L
0 No error N N
1~9 Reserved N N
System hardware error
User program stops, and ERR indicator turns on.
10 SRAM error System error To remove this fault, power off the PLC and \
check the hardware
User program stops, and ERR indicator turns on.
11 FLASH error System error To remove this fault, power off the PLC and \
check the hardware
User program stops, and ERR indicator turns on.
12 Communication port error System error To remove this fault, power off the PLC and \
check the hardware
User program stops, and ERR indicator turns on.
13 Real-time clock error System error To remove this fault, power off the PLC and \
check the hardware
User program stops, and ERR indicator turns on.
14 12C error System error To remove this fault, power off the PLC and \
check the hardware
External setting error (20~23)
User program stops, and ERR indicator turns on.
20 Serious local 1/O error System error To remove this fault, power off the PLC and \
check the hardware
. . ERR indicator blinks. This alarm is cleared
21 Serious extension I/O error System error ) \
automatically upon the removal of the fault
. . ERR indicator blinks. This alarm is cleared
22 Serious special module error System error . \
automatically upon the removal of the fault
Update error of real-time clock ERR indicator blinks. This alarm is cleared
23 (incorrect time is read during system |System error . \
automatically upon the removal of the fault
update)
. . ERR indicator blinks. This alarm is cleared
24 EEPROM write/read operation error System error . \
automatically upon the removal of the fault
25 Local analog signal error System error ERR ind.icator blinks. This alarm is cleared J
automatically upon the removal of the fault
System special module configuration ERR indicator blinks. This alarm is cleared
26 System error ) \
error automatically upon the removal of the fault
Storage error (40~45)
User program stops, and ERR indicator turns on.
40 User program file error System error To remove this fault, download new program or \ \
format the disk
User program stops, and ERR indicator turns on.
41 System configuration file error System error To remove this fault, download new system \ \
configuration files or format the disk
User program stops, and ERR indicator turns on.
42 Data block file error System error To remove this fault, download new data block \ \
file or format the disk
User program keeps running ERR indicator
43 Battery backup data lost System error blinks. To remove this fault, clear the register, or \ \
format the disk, or reset
User program keeps running. ERR indicator
44 Forced-table lost System error blinks. To remove this fault, clear the register, or \ \
force, or format the disk, or reset
User program keeps running ERR indicator is off.
45 User information file error System error To remove this fault, download new program and \ \

data block files, or format the disk

46~59

Reserved
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Error code |

Description

Error type

Description

| IVC1 |IV02L

Instruction execution error (60~75)

354

60 User program compilation error Execution error | User program stops, and ERR indicator turns on. N N

61 User program operation overtime error Execution error | User program stops, and ERR indicator turns on. N N
lllegal user program instruction execution

62 errgr prog Execution error | User program stops, and ERR indicator turns on. \ \

63 lllegal element type of instruciton operand | Execution error | User program stops, and ERR indicator turns on. N N

64 lllegal instruction operand value Execution error N N

65 Outside instruction element range Execution error U K . ERR indicat N N

ser program keeps running, indicator
66 Subprogram stack overflow Execution error prog P ) 9 ] N N
- - keeps off. The corresponding error code will be
67 User interrupt request queue overflow Execution error ) N N
- : prompted in SD20
68 lllegal label jump or subprogram call Execution error N N
69 Divided by 0 error Execution error N N
When stack size, or stack elements are smaller
70 Definition error of stack operand Execution error |than zero, or stack element number exceeds the \ \
limit of stack size

71 Reserved N N
Undefined user subprogram or interrupt

72 prog Pt | Execution error \ \
subprogram

73 Special module address invalid Execution error N

74 Special module access error Execution error N

75 I/0 error when using REF instruction Execution error N N
Cannot set real time clock time usin

76 9 Execution error \ \
TWR
Parameter 3 of PLSR instruction

77 ) i Execution error \ \
inappropriate under constant scan
BFM unit of accessed special module

78 P Execution error \
exceeds range

79 ABS data read timeout Execution error N

80 ABS data read and check error Execution error N
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Appendix 7 Modbus communication protocol (IVC1, IVC2L series)

1.Modbus communication protocol overview

IVC series small PLC has two communication ports: Port 0 (also the programming port), which supports Modbus slave station,
and Port 1 , which supports Modbus master station and slave station (configurable through ConstrolStar). Their features
include:

1. Using RS485 or RS232 port, with RS232 3-line system as the physical interface.

2. Supportive of RTU mode and ASCII mode, but not of the change of the ASCII ending character.

3. Being the Modbus slave station, the addresses range from 1 to 31.

4. Supportive of broadcast mode. The broadcast is effective for write and sub-function codes of diagnosis.

5. Suppoting baud rates including 38,400 bps, 19,200 bps, 9,600 bps, 4,800 bps, 2,400 bps and 1,200 bps. (Default: 19200, 8
bits, 1 stop bit, even check)

6.Supportive of data field 2x252 bytes (ASII mode) or 252 bytes (RTU mode).

2.Supported Modbus function code and element addressing

The slave station supports function codes 01, 02, 03, 05, 06, 08, 15, 16 (decimal).
Pay attention to the following points during the reading:

Relationship between read-write element function code and the element

Function code Name of function code Modicon data address Type of operational element Remark

01 read coil status 0™ Txxxx Y, X,M,SM, S, T,C Bit read

02 read discrete input status ANO® 250X x X Bit read

03 read register status 4NO Ty ot & D,SD,ZT,C Word read
05 write single coil status 0:xxxX Y, M, SM, S, T,C Bit write

06 write single register status 4:XXXX D,SD,zT,C Word write
15 write multiple coils status 0:xxxX Y, M, SM, S, T,C Bit write

16 write multiple registers status 4 XXXX D,SD,Z T,C Word write
Note:

1. 0 means “coil”.

2. 1 means “discrete input”.

3. 4 means “register”.

4. xxxx means range “1~9999”. Each type has an independent logic address range of 1 to 9999 (protocol address starts from 0).

5.0, 1 and 4 do not have the physical meaning and are not involved in actual addressing.

6. Users shall not write X element with function codes 05 and 15; otherwise, the system will not feed back the error information if the written
operand and data are correct, but the system will not perform any operation on the write instruction.

Relationship between PLC element and Modbus communication protocol address

. Protocol Supported function
Element Type Physical element Notes
address code
. YO0 to Y377 output status, element code:
Y bit (octal code) 256 points in total 0000~0255 01, 05,15 YO~Y7, Y10~Y17
x o | XOtoXaT7 1200-01455 | 01,05, 15 o o adcraes, ho samont
(octal code) 256 points in total 0000~0255 02 )
code is same as above
M bit MO to M1999 2000~3999 01, 05, 15
SM bit SMO to SM255 4400~4655 01, 05, 15
S bit S0~S991 6000~6991 01, 05, 15
T bit TO~T255 8000~8255 01, 05, 15 status of T element
C bit C0~C255 9200~9455 01, 05, 15 status of C element
D word D0~D7999 0000~7999 03, 06, 16
SD word SD0~SD255 8000~8255 03, 06, 16
Z word Z0~215 8500~8515 03, 06, 16
T word TO~T255 9000~9255 03, 06, 16 current value of T element
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Protocol S ted functi
Element Type Physical element rofoco sitsmmee Ao Notes
address code
current value of C element
C d C0~C199 9500~9699 03, 06, 16
wor (WORD)
current value of C element
| 200~C2 700~9811 1
C double word C200~C255 9700~98 03, 16 (WORD)
t val f C el t
c double word | C256~C306 10000-10101 03, 16 ?&USSD\;"" ue oL elemen
R word R0~R32767 13000-45767 03, 06, 16
Note:

The protocol address is the address used on data transfer and corresponds with the logic address of Modicon data. The protocol address
starts from 0 and the logic address of Modicon data begins with 1, that is, protocol address+1=logic address of Modicon data. For example, if
MO protocol address is 2000, and its corresponding logic address of Modicon data will be 0:2001. In practice, the read and write of MO is
completed through the protocol address, for example: read MO element frame (sent from the master):

01 01 07 DO 00 01 FD 47
L CRC check code
Number of elements to read
Starting address. The decimal value of 07DO0 is 2000
Function code

Station No.
Abnormal response description:
Abnormal code Definition
0x01 lllegal function code
0x02 lllegal register address
0x03 lllegal data

Notes:

1. Elements X and Y use octal system. There are 256 points in total from X0 to X377, 256 points from YO to Y377, with the
combinations of YO~Y7, Y10~Y17 and Y20~Y27. etc.

2. Two addressing methods are available for element X. One is the protocol address of 1200-1455 with corresponding function
codes of 01, 05 and 15; the other is the protocol address of 0-255 with function code 02.

3. Processing of double-word element: C element is a counter. It has status and current value. C200~C255 are 32-bit elements,
but each C element in the range will get two protocol addresses during the protocol address compiling. For example: The
protocol address of C200 is 9700~9701. When reading the elements though Modbus, both the starting protocol address and
the number of the read elements shall be even number.

4. For most SM, SD elements, the real value cannot be written through Modbus, but PLC salve station will still return “OK* to
indicate the completion of write operation, which is allowable.

5. In addition, the Modbus communication protocol of IVC2L supports the read and write of double word element, LONG INT
variable and floating point number. In the PLC of IVC2L, 32-bit data are stored with high bits at high address. For example, a
32-bit data is stored in two D elements (D3 and D4), with 16 high bits in D3 and 16 low bits in D4, as shown in the following
figure: (Refer to the description for the specific example)

03 High
High Low 16-bit
16-bit 16-bit D4 LOV\{
32-bit data 16-bit
3.Modbus function code description
3.1 Read coil status (0x01)
Up to 256 bit-element can be read in IVC series PLC.
1. Request frame
Starting address Number of elements Check code

Address Functi de (01H
unction code (01H) m L H L (CRC or LRC)
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2. Response frame
If the read address is not the times of 8, the remaining bits will be filled with 0 (starting with the high bits).

Address Function code Number of bytes read Read data Read data Check code
(01H) (n) No1 | 7 No.n (CRC or LRC

\87\56\85\84\53\82\81\80\

3.2 Read discrete input status (0x02)

In the PLC of GCM series, it specially refers to X element. The function code only supports the read function of X element with
the maximum read number of 256.
1. Request frame

Starting address Number of elements Check code
H L H L (CRC or LRC)

Address Function code (02H)

2. Response frame
If the read address is not the times of 8, the remaining bits will be filled with 0 (starting with the high bits).

Address Function code Number of bytes read Read data Read data Check code
(02H) (n) No.1 - Non  |(CRCor LRC

\ 37\ Bs\ Bs\ 34\ 33\ Bz\ 31\ BO

3.3 Read holding registers (0x03)

It refers to reading the value of data (word) register at the slave station, with the maximum number of registers of 125 read each
time. It does not support broadcast.
1. Request frame

g Function Code (03H Starting address Number of elements Check code
ress unction Code (03H) m L H L (CRC or LRC)
2. Response frame
Add Functi de (03H) | Number of b d (n) Read data No.1 Read data No.n Check code
r nction mber read (n
ess unction code umber of bytes . . - - (CRC or LRC)

3.4 Force (write) single coil (0x05)

Force (Write) single coil writes bit element value to the slave station and supports broadcast, i.e. writing the same element to all
slave stations. It supports 1 bit element at most.
1. Request frame

Starting address Written element value Check code

Functi H
Address unction code (05H) m | T m T (CRC or LRC)

Note: The written value of the element is OxFF0O0 (ON, 1) or 0x0000 (OFF, 0).
2. Response frame
Response frame is the repeat of request frame.

Starting address Written element value Check code

Functi H
Address unction code (05H) m T m T (CRC or LRC)
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3.5 Preset (write) single register (0x06)

Preset (Write) single register writes word element value to the slave station and supports broadcast, i.e. writing the same
element to all slave stations. It supports 1 bit element at most.
1. Request frame

Starting address Written element value
H L H L

Check code
(CRC or LRC)

Address Function code (06H)

2. Response frame
Response frame is the repeat of request frame.

Check code
(CRC or LRC)

Starting address Written element value
H L H L

Address

Function code (06H)

3.6 Return diagnostic check (0x08)

Diagnostic register and communication error information can be obtained through returning diagnostic check.

Diagnostic code Description
0x00 Return Request frame
0x01 Restart Comm Option
0x04 Listen Only Mode of Slave Station
0x0a Clear Ctrs and Diagnostic Reg
0x0b Return Bus Message Count
0x0c Return Bus CRC Error Count
0x0d Return Bus Exception Error Cnt
0x0e Return Slave Message Count
0xOf Return Slave No Response Cnt
0x12 Return Bus Char. Overrun Cnt

The frame description of sub-function code is as follows.
Return request frame (0x00):

1. Request frame

Function word Any character
(0x00H) | (0x00H) H L

Check code

Address (CRC or LRC)

Function code (0x08H)

2. Response frame
Return request frame intact.

Check code
(CRC or LRC)

Function word Any character

Address
(0x00H) | (0x00H) H | L

Function code (0x08H)

Restart communication option (0x01):

Atfter receiving the frame, PLC will exit from Listen Only mode (Broadcast frame is supported).
1. Request frame
The normal Data field is 0x00 00 or 0xff 00.

Address Function code (0x08H) Function word Data field Check code
res
0x00H 0x01H H L (CRC or LRC)
2. Response frame
Address Function code (0x08H) Function word Data field Check code
res
0x00H 0x01H H | L (CRC or LRC)

Listen only mode of slave station (0x04):

Slave station enters Listen Only mode. None of the instructions will be executed or responded. The slave station can only
recognize the restart communication option instruction and enters the online mode after receiving the instruction (Broadcast
frame is supported).

1. Request frame
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Address

Function code (0x08H)

Function word

Data field

(0x00H) | (0x04H)

0x00H | 0x00H

Check code
(CRC or LRC)

2. Response frame
No return

Clear counter and diagnostic register (0x0A):

Clear all counters (Broadcast frame is supported).

1. Request frame

Address

Function code (0x08H)

Function word

Data field

(0x00H) | (0XOAH)

0x00H | Ox00H

Check code
(CRC or LRC)

2. Response frame

Address

Function
code (0x08H)

Function word

Data field

(0x00H) | (0XOAH)

0x00H | Ox00H

Check code
(CRC or LRC)

Return bus message count (0x0B):

Record the total number of the messages to all master stations from the slave stations since the last starting, clearing and
power-on of counter, which excludes the message of CRC error.

1. Request frame

Address

Function code (0x08H)

Function word

Data field

(0x00H) | (0xOBH)

0x00H | Ox00H

Check code
(CRC or LRC)

2. Response frame

Address

Function code (0x08H)

Function word

Data field

(0x00H) | (0xOBH)

H L

Check code
(CRC or LRC)

CRC error count (0x0C):

Record the number of CRC errors received by slave station since the last starting, clearing and power-on of counter.

1. Request frame

Address

Function code (0x08H)

Function word

Data field

(0x00H) | (0XOCH)

0x00H | 0x00H

Check code
(CRC or LRC)

2. Response frame

Address

Function code (0x08H)

Function word

Data field

(0x00H) | (0XOCH)

H L

Check code
(CRC or LRC)

Return slave exception error count (0x0D):

Record the number of the exception error that detected by slave station since the last starting, clearing and power-on of counter,
which includes the error detected in the broadcast message.

1. Request frame

Address

Function code (0x08H)

Function word

Data field

(0x00H) | (OXODH)

0x00H | Ox00H

Check code
(CRC or LRC)

2. Response frame

Address

Function code (0x08H)

Function word

Data field

(0x00H) | (0XODH)

H L

Check code
(CRC or LRC)

Return slave message count (0x0E)

Record the number of the addressing messages received by the slave station since the last starting, clearing and power-on of

counter.
1. Request frame

| Address

| Function code (0x08H) |

Function word

Data field

Check code
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2. Response frame

(0x00H) | (0XOEH) | 0x00H | 0x00H | (CRC or LRC) |

Check code
(CRC or LRC)

Function word Data field

Address
(0x00H) | (OXOEH) H L

Function code (0x08H)

Return slave no response count (0x0F)

Record the number of messages that have not returned to the slave station since the last starting, clearing and power-on of
counter.

1. Request frame

. Function word Data field Check code
Address Function code (0x08H)
(0x00H) | (0XOFH) 0x00H | 0x00H (CRC or LRC)
2. Response frame
Function word Data field heck
Address Function code (0x08H) Check code
(0x00H) | (0XOFH) H L (CRC or LRC)

Return bus character overrun count (0x12)

Record the number of the messages that cannot be addressed due to the character overrun since the last starting, clearing and
power-on of counter.

1. Request frame

Address Function Function word Data field Check code
code (0x08H) (0x00H) | (0x12H) 0x00H | 0x00H (CRC or LRC)
2. Response frame
Address Function Function word Data field Check code
code (0x08H) (0x00H) | (0x12H) H L (CRC or LRC)

3.7 Force (write) multiple coils (OxOF)

At most 1968 bit elements (0x07b0) can be written and the number is changeable according to the defined range.
1. Request frame

. Starting | Number of . .
Function Written Written
Addr . dl address | elements | Number lement | I ‘ Check code
ess code of bytes(n); €leme elemen (CRC or LRC)
(OFH) H | L H L value No.1 value No.N

\57\56\55\54\53\52\51\Bo\

2. Response frame

Address

Number of elements

Function

Starting address

Check code

(CRC or LRC)

code (OFH) H | L H | L

3.8 Preset (write) multiple registers (0x10 Hex)

At most 120 registers (0x78) can be written

1. Request frame

. Written Written
Function Starting Number of Number of element clement Check code
Address code address elements bytes value No.1 value No.N (CRC or LRC)
(0x10H) (n)
H L H L H L H L

2. Response frame
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Startin
. 9 Number of elements Check code
Address Function code (0x10H) address (CRC or LRC)
H | L H L

3.9 Faulty response frame (0x80+function code)

Response Frame:

Check code

Address Function code Error code (see above) (CRC or LRC)

Function code refers to the function code of the captured request frame + 0x80

3.10 Points to note

1. Refer to the address classification of elements, the elements read each time shall be of the same type. For example,
elements X and Y cannot be read in one frame.

2. The address and data range of the element shall be within the range specified by the protocol. For example:

For Y element, the protocol address range is 0000~0255 (Y0-Y377):

51.1.1.11.1.1.1 If the read starting address is 1 and 256 elements are read, address error will be returned (error code 02),
because there are only 255 Y elements that start with 1.
511.1.1.1.1.1.2 If the read starting address is 0 and 257 elements are read, data error will be returned (error code 03),

because the actual defined number of Y elements is only 256.
511111113 If the read starting address is 0 and 256 elements are read, the status of 256 elements will be returned.

In other words, the read number of the elements must be within the actually defined range. It is true for read/write of bit/word
elements.

4.Example of Modbus communication control

Rather than transmitting any message actively, the Modbus slave station only decides whether to respond to the message from
the master station based on the specific situation after receiving the message for the local station. The slave station only
supports Modbus function codes 01, 02, 03, 05, 06, 08, 15 and 16. The rest will be responded with illegal function code (except
broadcast frame).

Read and write of element:

Except function code 08, the other supported function codes can read and write element. In principle, one frame can read up to
2000 bit elements 125 word elements, and write 1968 bit elements and 120 word elements at most. However, the real protocol
addresses are separate and discontinuous for different elements, therefore, when reading or writing an element, the elements
read at one time can only be the same type and the maximum number of the read or written elements is related to the actually
defined number of the elements. For example, when reading Y element (Y0-Y377), the protocol address ranges from 0 to 255,
the logic address of the corresponding Modicon data is 1-256 and the maximum number of elements can be read is 256. See
the following examples:

Note: The address of the slave station is 01, the last two bytes are CRC check code and the second byte is function code.

1. XMT from master station: 01 01 00 00 01 00 3D 9A

01 address; 01 function code; 00 00 starting address; 01 00 number of read elements; 3D 9A check

Slave station response: return correct response

2. XMT from master station: 01 01 00 00 01 01 FC 5A

The master station reads 01 01 elements (257), which is over the defined range of Y elements.

Slave station response: 01 81 03 00 51

The response of the slave station is illegal data, because 257>256, 256 is the allowed maximum number of Y elements.
3. XMT from master station: 01 01 00 64 00 A0 7D AD

00 64(decimal 100) is the starting address for master station to read, 00 A0 (decimal 160) is the number of the elements.
Slave stationresponse: 01 81 02 C1 91

The response of the slave station is illegal address, because there are only 156 Y elements which are defined to start from 100
and 160 Y elements have exceeded the number.
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4. XMT from master station: 01 01 01 2C 00 OA 7C 38

The master station reads 10 bit elements of 01 2C (decimal 300).

Slave stationresponse: 01 81 02 C1 91

The response of the slave station is illegal address, because protocol address 300 has no definition of bit element.
5. XMT from master station: 01 04 00 02 00 OA D1 CD

The mater station sends the frame of function code 04.

Slave station response: 01 84 01 82 CO

The response of the slave station is illegal function code.

6. XMT from master station: 01 02 00 00 00 OA F8 0D

Master station reads input element (X element), 10 (X0-X9) from the starting address 00 00.
Slave station response: 01 02 02 00 00 B9 B8

The slave station responds with correct information, which has 02 bytes, and the content is 00 00.
7. XMT from master station: 01 01 04 BO 00 OA BC DA

Master station reads 10 bit elements(X0-X9) starting with 04 BO (decimal 1200).

Slave station response: 01 01 02 00 00 B9 FC

The slave station responds with 02 bytes, and the content is 00 00.

Note

1. The slave station address is 01, the last two bytes are CRC check codes and the second byte is function code.
2. X element does not support write.

Processing of double-word elements

1. The current value of C element is word element or double word element. The values from C200 to C255 are double word
elements, which are read and written through the function codes (03, 16) of read/write register. The address of every two
registers corresponds to one C double word element, and the registers can only be read or written in pair. For example, read
the RTU fame of three C double word elements (C200-C202):

01 03 25 E4 00 06 8E F3
I — CRC check code
Number of elements to read: 6
Starting address: 9700

Function code
Station No.

In the returned data, 9700 and 9701 are the two addresses representing the content of C200. 9700 is the high 16 bits and 9701
is the low 16 bits.

2. When reading the double word element, if the starting address for the reading is not an even number, the error code of
illegal address will be returned. For example:

XMT from master station:01 03 25 E5 00 04 5E F2

The starting address for the reading sent by the master is 25 E5 (four word elements, decimal 9701).

Slave station response: 01 83 02 CO F1

Slave station response: illegal data address

3. If the number of the read elements is not an even number, the error code of illegal data will be returned. For example:

XMT from master station:01 03 25 E4 00 05 CE F2

25 E4: The starting address for master station reading, 5 word elements

Slave response: 01 83 03 01 31

Slave station returns illegal data.

Processing of LONG INT data:

Based on the storage method of PLC in GCM, one LONG INT data can be saved in two D elements. For example: Store one
LONG INT data in D3 and D4, D3 is used for storing high 16 bits, D4 is used for storing low 16 bits in INVT PLC. If master
station reads LONG INT data through Modbus, the 32-bit data shall be regrouped based on the LONG INT storage principle of
INVT PLC after reading the data.

Storage principle of FLOAT is the same as the storage principle of LONG INT.
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5.Description of broadcast

The slave station supports broadcast but not all the function codes. The slave station supports function codes 01, 02, 03, 05, 06,
08, 15 and 16 (decimal). Wherein, 01, 02 and 03 can read element but do not support broadcast, no response will be gotten
after sending out the broadcast; 05, 06, 15 and 16 can write element and support broadcast, no response will be gotten after
sending out the broadcast, but slave station will process the received data; 08 is the diagnostic function code, it does not
support the broadcast except its sub-function codes 0x01, 0x04 and Ox0A (Hexadecimal).
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Appendix 8 ASCII code table
ASCII HEX High 3-bit
0 1 2 3 4 5 6 7
0 NUL DLE SPACE 0 @ P N p
1 SOH DC1 [ 1 A Q a q
2 STX DC2 " 2 B R b r
3 ETX DC3 # 3 Cc S c s
4 EOT DC4 $ 4 D T d t
5 ENQ NAK % 5 E U e u
6 ACK SYN & 6 F \ f v
Low 4-bit 7 BEL ETB ’ 7 G w g w
8 BS CAN ( 8 H X h X
9 HT EM ) 9 | Y i y
A LF SUB * J z j z
B VT ESC + ; K [ k {
C FF FS , < L | |
D CR GS - = M ] m )
E SO RS . > N A n ~
F S us / ? o) B o DEL
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Appendix 9 Instruction index
Program
Instruction Instruction function stzps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
Zero, carry,
ABS Read current value instruction 8 y \ \ \
borrow
Zero, carry,
ACOS Floating point number ACOS instruction 7 y \
borrow
Zero, carry,
ADD IAdd integer instruction 7 y \ \ J J
borrow
ANB Power flow block and instruction 1 N N N N
AND NO contact power-flow and 1 N N N N
AND<  |Compare integer AND< instruction 5 N N N N
AND<=  [Compare integer AND<= instruction 5 N N N N
AND<>  [Compare integer AND<> instruction 5 N N N N
AND=  [Compare integer AND= instruction 5 N N N N
AND>  |Compare integer AND> instruction 5 N N N N
AND>=  [Compare integer AND>= instruction 5 N N N N
ANDD< .Compa.re double integer AND< 7 J J J J
instruction
ANDD<= .Compa.re double integer AND<= 7 J J J J
instruction
ANDD<> .Compa.re double integer AND<> 7 J J J J
instruction
ANDD= .Compa.re double integer AND= 7 J J J J
instruction
ANDD> .Compa.re double integer AND> 7 J J J J
instruction
ANDD>= .Compa.re double integer AND>= 7 J J J J
instruction
A - -
ANDR< .Compa.re floating point number AND< 7 J J J J
instruction
ANDR<= .Compa.re floating point number AND<= 7 J J J J
instruction
ANDR<> .Compa.re floating point number AND<> 7 J J J J
instruction
ANDR= .Compa.re floating point number AND= 7 J J J J
instruction
ANDR> .Compa.re floating point number AND> 7 J J J J
instruction
ANDR>= .Compa.re floating point number AND>= 7 J J J J
instruction
ANI NC contact power-flow and 1 N N N N
Zero, carry,
ANR Signal alarm reset instruction 1 y \
borrow
Zero, carry,
ANS Signal alarm set instruction 7 y \
borrow
Zero, carry,
ASC IASCII code conversion instruction 19 y \ \ \ \
borrow
Zero, carry,
ASIN Floating point number ASIN instruction 7 y \
borrow
IASCII code-hexadecimal number Zero, carry,
ATI code-hexade 7 y N N N N
conversion instruction borrow
ATAN Floating point number ATAN instruction 7 Zero, carry, N
borrow
; : Zero, carry, N
ALT IAlternate output instruction 11 \ \
borrow
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Program
Instruction Instruction function stzps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
: . Zero, carry, N
ABSD IAbsolute drum control instruction 9 \
borrow
BAND  |Word bit contact AND instruction 5 N N N N
BANI  |Word bit contact ANI instruction 5 N N N N
Zero, carry,
BCD  Word to 16-bit BCD instruction 5 y v v y v
borrow
Zero, carry,
BIN  |16-bit BCD to word instruction 5 y v y v v
borrow
BITS Counting ON bit in word instruction 5 N N N N
) Zero, carry,
BKADD  |Add batch data operation 9 \
borrow
BKCMP=,> <,
B Compare batch data 9 \
<> <= >=
Zero, carry,
BKSUB  [Subtract batch data operation 9 y \
borrow
BLD Word bit contact LD instruction 5 N N N N
BLDI Word bit contact LDI instruction 5 N N N N
BMOV  |[Move data block transmission instruction 7 N N N N
BON Judging ON bit in word instruction 7 N
BOR Word bit contact OR instruction 5 N N N N
BORI  |Word bit contact ORI instruction 5 N N N N
BOUT  [Word bit coil output instruction 5 N N N N
BRST  |Word bit coil reset instruction 5 N N N N
B BSET  |Word bit coil set instruction 5 N N N N
Zero, carry,
BTOW Data combination instruction for byte unit 7 y \
borrow
Depend on
CALL  |Calling a subprogram the \ \ J J
program
CCITT  |[CCITT check instruction 7 N N N N
cow .Countercl.ockwise circular trace 12 Zero, carry, J
interpolation borrow
CFEND [Conditional end from user main program 1 N N N N
CIRET Conditional return from user interrupt 1 J J J J
subprogram
c cJ Conditional jump 3 N N N N
Zero, carry,
Ccos Floating point number COS instruction 7 y \ \ \ \
borrow
CRC16  |[CRC16 check instruction 7 N N N N
CSRET [Conditional return from user subprogram 1 N N N N
CTR .16-bit c.ounter loop cycle counting 5 J J J J
instruction
CTU 16-bit counter counting up instruction 5 N N N N
CMP Compare and set integer instruction 7 V* N
Zero, carry, N
cw Clockwise circular trace interpolation 12 y
borrow
Zero, carry,
DADD  |Add double integer instruction 10 y \ \ \ \
borrow
Zero, carry,
DBAND  |Dead band control 9 V
borrow
Zero, carry,
DBCD  |Double word to 32-bit BCD instruction 7 y v v v v
D borrow
DBIN [32-bit BCD to double word instruction 7 N N N N
DBITS .Countin.g ON bit in double word 6 J J J J
instruction
DCMP< [Compare date< instruction 7 N N N
DCMP<= [Compare date<= instruction 7 N N N
DCMP<> [Compare date<> instruction 7 N N N
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Program
Instruction Instruction function stzps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
DCMP=  |Compare date= instruction 7 N N N
DCMP> |Compare date> instruction 7 N N N
DCMP>= [Compare date>= instruction 7 N N N
DCNT  [32-bit counting instruction 7 N N N N
Zero, carry,
DDEC  |Decrement double integer instruction 4 y \ \ \ \
borrow
Zero, carry,
DDIV  |Divide double integer instruction 10 y \ \ \ \
borrow
Zero, carry,
DEC Decrement integer instruction 3 y \ \ \ \
borrow
Zero, carry,
DEG Floating point number rad->angle 7 y V
borrow
DECO |Decode instruction 5 N N N N
DELT Pouble.integer to floating point number 7 Zero, carry, J J J
instruction borrow
DFMOV  [Fill data block double word instruction 9 N N N N
DFROM Read dou.ble V\{OI’d from special module 10 J N
buffer register instruction
32-bit G de to doubl d Zero, ,
DGBIN | i .ray code to double wor 7 ero, carry, J J J J
instruction borrow
DGRY Pouble.word to 32-bit Gray code 7 Zero, carry, J J J J
instruction borrow
High- d ting int t tri
DHscl | ig spee counting interrupt trigger 10 J J J J
instruction
High- d ti t
DHSCR | ig spee counting compare rese 10 J J J J
instruction
High- d ti t
DHSCS | ig spee counting compare se 10 J J J J
instruction
DHSP High-speed c.ounting. table compare 10 J J J J
pulse output instruction
High- | iti
DHSPI ig spegd output é.leO u.te posn.lon 10 J
icompare interrupt trigger instruction
DHST High-speed counting table compare 10 J J J J
instruction
DHSZ High-speed counting zone compare 13 J J J J
instruction
DI Disable interrupt instruction 1 N N N N
DING Increment double integer instruction 4 Zero, carry, J J J J
borrow
DINT .Floating.; point number to double integer 7 Zero, carry, J J J J
instruction borrow
Zero, carry,
DIS 4bit separation instruction for 16bit data 7 y \
borrow
DIV Divide integer instruction 7 N N N N
DMOV Move d.ouble word data transmission 7 J J J J
instruction
Zero, carry,
DMUL  Multiply double integer instruction 10 y J J J J
borrow
Zero, carry,
DNEG |Negative double integer instruction 7 y \ \ \ \
D borrow
DRCL  [32-bit carry circular shift left instruction 9 Carry N N N N
DRCR  [32-bit carry circular shift right instruction 9 Carry N N N N
DROL  [32-bit circular shift left instruction 9 Carry N N N N
DROR  [32-bit circular shift right instruction 9 Carry N N N N
Zero, carry,
DRVA  |Absolute position control instruction 11 y V* \ \ \
borrow
Zero, carry,
DRVI Relative position control instruction 11 y V* \ \ \
borrow
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Program
Instruction Instruction function stzps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
DSHL  [32-bit shift left instruction 9 N N N N
DSHR  [32-bit shift right instruction 9 N N N N
Zero, carry,
DSQT  [Square root double integer instruction 7 y \ \ \ \
borrow
Zero, carry,
DSUB  [Subtract double integer instruction 10 y \ \ \ \
borrow
Zero, carry,
DSUM  |Sum double integer instruction 9 y \ \ \ \
borrow
Zero, carry,
DTI Double integer to integer instruction 6 y \ \ \ \
borrow
DTO \Write dou.ble w.ord to special module 10 J N
buffer register instruction
DUTY Generate timing pulse instruction 7 N
Zero, carry,
DVABS  |Double integer absolute value instruction 7 y \ \ \ \
borrow
DWAND  |[AND double word instruction 10 N N N N
DWINV  [NOT double word instruction 10 N N N N
DWOR  |OR double word instruction 10 N N N N
DWXOR |[Exclusive-OR double word instruction 10 N N N N
DXCH  [Exchange double word instruction 7 N N N N
DABSD Pouble.word absolute drum control 1 Zero, carry, J N
instruction borrow
DSZR Regres§ to origin with DOG search 9 Zero, carry, J J N
instruction borrow
Zero, carry, N
DVIT Interrupt locating 11 y \ \
borrow
ED Power flow falling edge detection 1 N N N N
El Enable interrupt instruction 1 N N N N
ENCO  [Encode instruction 5 N N N N
EROMWR [EEPROM write instruction 7 N N N
EU Power flow rising edge detection 2 N N N N
\VDEWD .Inverter. jogging forward rotation 6 - J J J
instruction
\VDREV .Inverter. jogging reverse rotation 6 NE J J J
instruction
£ IVFRQ [Inverter set frequency instruction 8 V* N N N
IVFWD |Inverter forward rotation instruction 6 V N N
IVRD .Inverter. read single register value 10 NE J J J
instruction
IVRDST |Inverter read status instruction 10 V N N N
IVREV  |Inverter reverse rotation instruction 6 V N N N
IVSTOP |Inverter stop instruction 8 V* N N N
VWRT .Inverter. write single register value 10 NE J J J
instruction
Zero, carry,
EXP Floating point number EXP instruction 7 y \ \ \ J
borrow
FIFO First-in-first-out instruction 7 N N N N
LT .Integer.to floating point number 6 Zero, carry, J J J J
instruction borrow
F FMOV  [Fill data block instruction 7 N N N N
FOR Cycle instruction 3 N N N N
FROM Ree.1d w9rd from special module buffer 9 J J
register instruction
Zero, carry,
GBIN 16-bit Gray code to word instruction 5 y \ \ \ \
G borrow
Zero, carry,
GRY Word to 16-bit Gray code instruction 5 y \ \ \ \
borrow
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Program
Instruction Instruction function stzps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
HACKLE |Hackle wave signal output instruction 12 N N N N
HCNT  |High-speed counter drive instruction 7 N N N N
H HOUR  [Timing list instruction 8 N N N N
HTOS Time (hc.)ur, mir?ute and second) to 5 N
second instruction
Zero, carry,
INC Increment integer instruction 3 y \ \ \ \
borrow
INITR Initialize extension register 5 Zero, carry, y
borrow
Floati int number to integer Zero, carry,
INT [ oand PO 9 6 y N N N N
| instruction borrow
INV Power flow block inverse 1 N N N N
ITA Hexadef;im:.al numb.er-ASCII code 7 Zero, carry, J J J J
conversion instruction borrow
Zero, carry,
ITD Integer to double integer instruction 6 y \ \ J J
borrow
LBL Jump label definition 3 N N N N
Zero, carry,
LCNV Engineering conversion instruction 9 y \ J
borrow
LD INO contact power-flow loading 1 N N N N
LD< Compare integer LD< instruction 5 N N N N
LD<=  [Compare integer LD<= instruction 5 N N N N
LD<> [Compare integer LD<> instruction 5 N N N N
LD= Compare integer LD= instruction 5 N N N N
LD> Compare integer LD= instruction 5 N N N N
LD>=  [Compare integer LD>= instruction 5 N N N N
LDD< [Compare double integer LD< instruction 7 N N N N
LDD<= [Compare double integer LD<= instruction 7 N N N N
LDD<> [Compare double integer LD<> instruction 7 N N N N
LDD=  [Compare double integer LD= instruction 7 N N N N
LDD>  [Compare double integer LD> instruction 7 N N N N
LDD>=  [Compare double integer LD>= instruction 7 N N N N
LDI INC contact power-flow loading 1 N N N N
LDR< .Compa.re floating point number LD< 7 J J J J
instruction
LDR<= .Compa.re floating point number LD<= 7 J J J J
L instruction
LDR<> .Compa.re floating point number LD<> 7 J J J J
instruction
C floati int ber LD=
LDR= . ompa.re oating point number - J J J J
instruction
LDR> .Compa.re floating point number LD> 7 J J J J
instruction
LDR>= .Compa.re floating point number LD>= 7 J J J J
instruction
LIFO  [Last-in-first-out instruction 7 N N N N
Zero, carry,
LIMIT Upper/lower limit control 9 y J
borrow
Zero, carry,
LIN Linear trace interpolation 12 y \
borrow
Zero, carry,
LN Floating point number LN instruction 7 y \ \ \ J
borrow
LOADR |[Read extension file register 5 Zero, carry, N
borrow
Zero, carry,
LOG Floating point number LOG instruction 7 y \
borrow
LOGR |Log in extension register 11 Zero, carry, N
borrow
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Program
Instruction Instruction function stzps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
LRC LRC check instruction 7 N N N N
MC Main control 3 N N N N
MCR Main control remove 1 N N N N
Z
MEAN Mean instruction 7 ero, cary, \
borrow
Modbus  [Master station communication instruction 8 N N N N
MOV Move word data transmission instruction 5 N N N N
Z
MOVLINK [Synchronous control instruction 17 ero, carry, \
borrow
MPP Output power-flow stack pop off 1 N N N N
MPS Output power-flow input stack 1 N N N N
MRD Read output power-flow stack top value 1 N N N N
VA )
MUL Multiply integer instruction 8 ero, cary \ \ \ \
borrow
MODRW  [MODBUS read/write instruction 14 v N N N
Zero, carry,
NEG Negative integer instruction 5 y \ \ \ \
borrow
NEXT Return from cycle 1 N N N N
NOP No operation 1 N N N N
OR INO contact power-flow or 1 N N N N
OR< Compare integer OR< instruction 5 N N N N
OR<= [Compare integer OR<= instruction 5 N N N N
OR<> [Compare integer OR<> instruction 5 N N N N
OR= Compare integer OR= instruction 5 N N N N
OR> Compare integer OR> instruction 5 N N N N
OR>=  [Compare integer OR>= instruction 5 N N N N
ORB Power flow or instruction 1 N N N N
ORD< [Compare double integer OR< instruction 7 N N N N
ORD<= .Compa.re double integer OR<= 7 J J J J
instruction
ORD<> .Compa.re double integer OR<> 7 J J J J
instruction
ORD=  [Compare double integer OR= instruction 7 N N N N
ORD>  [Compare double integer OR> instruction 7 N N N N
ORD>= .Compa.re double integer OR>= 7 J J J J
instruction
ORI INC contact power-flow or 1 N N N N
ORR< .Compa.re floating point number OR< 7 J J J J
instruction
ORR<= .Compa.re floating point number OR<= 7 J J J J
instruction
ORR<> .Compa.re floating point number OR<> 7 J J J J
instruction
ORR= .Compa.re floating point number OR= 7 J J J J
instruction
ORR> .Compa.re floating point number OR> 7 J J J J
instruction
ORR>= .Compa.re floating point number OR>= 7 J J J J
instruction
ouT Coil output instruction 1 N N N N
OUT Sxx |SFC state jump 3 N N N N
PID PID instruction 9 N N N N
PLS Pulse output instruction of envelope 7 N N N N
PLSR Flount Pulse with ACC/DEC output 10 J J J J
instruction
Zero, carry,
PLSV  |Variable speed pulse output instruction 8 y \ \ \ \
borrow
PLSY  |High-speed pulse output instruction 9 N N N N
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Instruction Instruction function stzps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
POWER .Floating.; point number exponentiation 10 Zero, carry, J J J J
instruction borrow
PUSH  |Push instruction 7 N N N N
PWM  [Pulse output instruction 7 N N N N
PLSB Count pulse with t.)ase frgquency and 12 Zero, carry, J N
IACC/DEC output instruction borrow
Zero, carry, N
RAD Floating point number angle->rad 7 y
borrow
Zero, carry,
RADD  |Add floating point number instruction 10 y \ \ J J
borrow
RAMP  |Ramp wave signal output instruction 12 N N N N
RCL 16-bit carry circular shift left instruction 7 Carry N N N N
RCR 16-bit carry circular shift right instruction 7 Carry N N N N
RCV Free port receiving instruction 7 N N N N
Zero, carry,
RDIV  |Divide floating point number instruction 10 y \ \ \
borrow
REF Instant refresh 1/O instruction 5 N N N N
REFF  [Set input filtering constant instruction 3 N N N N
RET ISFC program end 1 N N N N
R RLCNV .Floating.; point engineering conversion 12 Zero, carry, J J
instruction borrow
RMOV Move fl.oa.ting point number data 7 N N N N
transmission
Zero, carry,
RMUL  |Multiply floating point number instruction 10 y \ \ J J
borrow
RND Generate random number instruction 3 Zero N
RNEG .Negativ.e floating point number 7 Zero, carry, J J J J
instruction borrow
ROL 16-bit circular shift left instruction 7 Carry N N N N
ROR 16-bit circular shift right instruction 7 Carry N N N N
RSQT .Square.root floating point number 7 Zero, carry, J J J J
instruction borrow
RST Coil reset instruction 1 N N N N
RST Sxx |SFC state reset 3 N N N N
RSUB .Substra.ct floating point number 10 Zero, carry, J J J J
instruction borrow
Zero, carry,
RSUM  |Sum floating point number instruction 9 y \ \ \ \
R borrow
RVABS floating point number absolute value 7 Zero, carry, J J J J
instruction borrow
RCMP .Compa.re and set floating point number 9 - N
instruction
SAVER |Write extension file register 7 Zero, carry, v
borrow
Zero, carry, N
SCL Locate coordinate 7 y
borrow
Zero, carry,
SEG Word to 7-segment code instruction 5 y \ \ \ \
borrow
Zero, carry,
SER Search data 9 y \
s borrow
SET Coil set instruction 1 N N N N
SET Sxx |SFC state transfer 3 N N N N
SFTL  [Shift left byte instruction 9 N N N N
SFTR  [Shift right byte instruction 9 N N N N
SHL 16-bit shift left instruction 7 N N N N
SHR 16-bit shift right instruction 7 N N N N
Zero, carry,
SIN Floating point number SIN instruction 7 y \ \ \ \
borrow
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Instruction Instruction function stzps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
SPD Pulse detection instruction 7 N N N N
Zero, carry,
SQT ISquare root integer instructions 5 y \ \ \ \
borrow
STL ISFC state load instruction 3 N N N N
STOH Second t.o time (.hour, minute and 5 J
second) instruction
STOP  |User program stop 1 N N N N
Zero, carry,
STRADD |Add string 7 y \
borrow
STRINSTR [Search string 9 Zero, carry, J
borrow
STRLEFT |Read string from the left 7 Zero, carry, N
borrow
STRLEN |Detect string length 5 Zero, carry, J
borrow
STRMIDR [Read any strings 7 Zero, carry, J
borrow
STRMIDW [Replace any strings 7 Zero, carry, J
borrow
STRMOV |Move string 5 Zero, carry, J
borrow
STRRIGHT |Read string from the right 7 Zero, carry, N
borrow
Zero, carry,
SuB Subtract integer instruction 7 y \ \ \ \
borrow
Zero, carry,
SUM Sum integer instruction 8 y \ \ \ \
borrow
SWAP  [Swap bytes 3 N N N N
TADD  |Add clock instruction 7 Zero, carry N N N N
Z
TAN Floating point number TAN instruction 7 ero, cary, \ \ \ J
borrow
TCMP< [Compare time< instruction 7 N N N N
TCMP<= [Compare time<= instruction 7 N N N N
TCMP<> [Compare time<> instruction 7 N N N N
TCMP=  [Compare time= instruction 7 N N N N
TCMP>  [Compare time> instruction 7 N N N N
TCMP>= [Compare time>= instruction 7 N N N N
T TKY EEPROM write instruction 7 N
TMON  [Monostable timing instruction 5 N N N N
\Writ dt ial module buffer
10 rl.ewo.r o spema modu 9 J J
register instruction
TOF Off-delay timing instruction 5 N N N N
TON On-delay timing instruction 5 N N N N
TONR  [On-delay remember timing instruction 5 N N N N
TRD Read real-time clock instruction 3 N N N N
TRIANGLE [Triangle wave signal output instruction 12 N N N N
TSUB  [Subtract clock instruction 7 Zero, borrow N N N N
TWR  |Write real-time clock instruction 3 N N N N
Zero, carry,
U UNI 4bit combination instruction for 16bit data| 7 y \
borrow
Zero, carry,
VABS |Integer absolute value instruction 5 y \ \ \ \
Y borrow
VRRD Read a.nalog potentiometer value 5 J N
instruction
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P
Instruction Instruction function ;c;z:m Influenced flag bit|  IVC2L Vet | IvelL IVC2H
WAND IAND word instruction 7 N N N N
WDT  |User program watchdog reset 1 N N N N
WINV INOT word instruction 5 N N N N
WOR  |OR word instruction 7 N N N N
Zero, carry,
WSFL  [Shift left word instruction 9 ero, carry v y y y
w borrow
Zero, carry,
WSFR  [Shift right word instruction 9 ero, cary y \ \ \
borrow
Zero, carry,
WTOB  |Data separation instruction for byte unit 7 y \
borrow
WXOR  [Exclusive-OR word instruction 7 N N N N
X XCH Exchange word 5 N N N N
XMT Free port sending instruction 7 N N N N
Z
ZONE  [Zone control 9 ero, carmy, J
borrow
Zero, carry,
z ZRN Regress to origin instruction 11 y \ \ \
borrow
ZRST  [Batch bit reset instruction 5 N N N N
ZSET  [Set batch bit instruction 5 N N N N

Note: * only applies to IVC2L.
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Instruction Instruction function ;c::;asm Influenced flag bit | IVC2L IVCA VCIL | IVC2H
LD NO c.;ontact power-flow ’ J J J J
loading
LDl NC c.;ontact power-flow 1 J J J J
loading
AND NO contact power-flow 1 J J J J
and
ANI NC contact power-flow 1 J J J J
and
OR NO contact power-flow ’ J J J J
or
ORI NC contact power-flow 1 J J J J
or
ouT Coil output instruction 1 N N N N
SET Coil set instruction 1 N N N N
RST Coil reset instruction 1 N N N N
ANB Power flow block and 1 J J J J
instruction
ORB Power f.Iow or 1 J J J J
instruction
INV Power flow block 1 J J J J
inverse
NOP No operation 1 N N N N
MPS Output power-flow input 1 J J J J
. stack
Basic Read output power-flow
instruction MRD putp 1 \ \ \ \
stack top value
MPP Output power-flow stack 1 J J J J
pop off
MC Main control 3 N N N N
MCR Main control remove 1 N N N N
EU Power. flow rising edge 2 J J J J
detection
ED Power. flow falling edge 2 J J J J
detection
On-delay timi
TON | ecayiming 5 N N N N
instruction
Off-delay timi
TOF |~ ceavimng 5 N N N N
instruction
TMON .Monost.able timing 5 J J J J
instruction
TONR (.)n.-del.ay rem.ember 5 J J J J
timing instruction
cTU 16-.bit cour.1ter counting 5 J J J J
up instruction
16-bit counter loop
CTR cycle counting 5 \ \ \ \
instruction
b -
poNT | 32 bit counting 7 v v v v
instruction
o LBL Jump label definition 3 N N N N
rogram cJ Conditional jump 3 N N N N
control Depend on
instruction CALL Calling a subprogram P \ \ J J
the program
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P
Instruction Instruction function ;c::;asm Influenced flag bit|  IVC2L Ve VCIL | IVC2H
CSRET Conditional return from ’ J J J J
user subprogram
CFEND Conditio.nal end from ’ J J J J
user main program
Conditional return from
CIRET user interrupt 1 \ \ \ Y
subprogram
FOR Cycle instruction 3 N N N N
NEXT Return from cycle 1 N N N N
WDT User program watchdog 1 J J J J
reset
STOP User program stop 1 N N N N
El .Enable.interrupt 1 J J J J
instruction
DI Pisablg interrupt 1 J J J J
instruction
SFC state load
sTL | o seelod 3 N N N y
instruction
SFC SET Sxx | SFC state transfer 3 N N N N
instruction OUT Sxx | SFC state jump 3 N N N N
RST Sxx | SFC state reset 3 N N N N
RET SFC program end 1 N N N N
MOV Move vyor.d de.1ta . 5 J J J J
transmission instruction
DMOV Move d.ou.ble Word déta 7 J J J J
transmission instruction
Data - -
transmission Move floating point
| ) RMOV number data 7 \ \ \
instruction L
transmission
M lock
BMOV ove datablock 7 J J J N
transmission instruction
SWAP Swap bytes 3 N N N N
XCH Exchange word 5 N N N N
DXCH .Exchan.ge double word 7 N N N N
instruction
Fill data block
FmMov | | o@abioe 7 \ \ \ \
instruction
Fill data block doubl
DFMoy | caié block double 9 y y \ \
word instruction
.Data fl.ow WSFR Shift riqht word 9 Zero, carry, J J J J
instruction instruction borrow
WSFL Shift Ief.t word 9 Zero, carry, J J J J
instruction borrow
PUSH Push instruction 7 N N N N
FIFO .First-in-.first-out 7 J J J J
instruction
LIFO !_ast-in-first-out 7 J J J J
instruction
Z
ADD Add integer instruction 7 ero, carmy, J J J J
borrow
DADD Add dOl.Jb|e integer 10 Zero, carry, J J J J
Integer/ instruction borrow
double integer SUB .Subtrac.t integer 7 Zero, carry, J J J J
math instruction borrow
instruction lei V4
DSUB .Subtrac.t double integer 10 ero, carry, J J J J
instruction borrow
INC .Increm?nt integer 3 Zero, carry, J J J J
instruction borrow
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Instruction Instruction function st(geps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
| t doubl V4
DING .ncreme.n ou. e 4 ero, carry, J J J J
integer instruction borrow
Decrement integer Zero, carry,
DEC | oo 9 3 y N N N N
instruction borrow
D t doubl V4
DDEC : ecremgn ou. e 4 ero, carry, J J J J
integer instruction borrow
Multiply integer Zero, carry,
moL | o P IS 8 Y { { y y
instruction borrow
Multiply double int 4
DMUL : u |p¥ ouble integer 10 ero, carry, J J J J
instruction borrow
Divide integer
DIV ) neg 7 \ y \ \
instruction
Divide double int V4
DDIV : ivide .ou e integer 10 ero, carry, J J J J
instruction borrow
Integer absolute value Zero, carry,
vas | "9 5 Y y y y y
instruction borrow
Double int bsol Z
DVABS ou ?ln eggra solute 7 ero, carry, J J J J
value instruction borrow
Negative integer Zero, carry,
NEG | oo2 e e 5 y v v Y Y
instruction borrow
Negative double i Z
DNEG ! ega |Ye ouble integer 7 ero, carry, J J J J
instruction borrow
Square root integer Zero, carry,
sar | TE® ’ 5 Y { { { {
instruction borrow
Square root double Zero, carry,
psqQr | -duare reotcol 7 y N N N N
integer instruction borrow
Zero, ,
SUM Sum integer instruction 8 ro, carry \ \ \ \
borrow
Sum double integer Zero, carry,
psum | >mee 9 9 y N N N N
instruction borrow
Add floati int V4
RADD oa.mg p0|.n 10 ero, carry, J J J J
number instruction borrow
Substract floati int Z
RSUB ubs rac.: oa |r?g poin 10 ero, carry, J J J J
number instruction borrow
Multiply floati i Z
RMUL u |py.oa mg.pomt 10 ero, carry, J J J J
number instruction borrow
Divide floati int 4
RDIV ivide 9a|ng Pom 10 ero, carry, J J J J
number instruction borrow
Floating point number Zero. carr
RVABS absolute value 7 > oarry, \ \ \ \
) . borrow
instruction
Negative floati i Z
RNEG ega |v§ oa mg point 7 ero, carry, J J J J
. . number instruction borrow
Floating point Square root floatin Zel
ro, carry,
number math RSQT q oatng 7 carry \ \ \ \
. . point number instruction borrow
instruction Float o 5 Z
in
SIN oa. gp0|.n number 7 ero, carry, J J J J
SIN instruction borrow
Floating point number Zero, carry,
COos 7
COS instruction borrow v v v v
Floati int numb z
TAN oa |.ng pom. number 7 ero, carry, J J J J
TAN instruction borrow
Floating point number Zero, carry,
LN Hng po 7 y N N J J
LN instruction borrow
Floati int numb z
EXP oa |.ng pom. number 7 ero, carry, J J J J
EXP instruction borrow
Floating point number Zero. carr
POWER | exponentiation 10 ’ ¥ \ \ J J
. ) borrow
instruction
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P
Instruction Instruction function ;c::;asm Influenced flag bit|  IVC2L Ve VCIL | IVC2H
RSUM Sum floe?ting po.int 9 Zero, carry, J J J J
number instruction borrow
Floating point number Zero, carry,
7
ASIN ASIN instruction borrow v
Floating point number Zero, carry,
A 7 J
Floati int CcOS ACQOS instruction borrow
in in
Oameihpo ATAN Floating point .number 7 Zero, carry, J
. . ATAN instruction borrow
instruction Floati int b Zero, carr
in int number
RAD oating po umbel 7 , Y, N
angle->rad borrow
DEG Floating point number 7 Zero, carry, J
rad->angle borrow
Floating point number Zero, carry,
L 7 J
o6 LOG instruction borrow
WAND AND word instruction 7 N N N N
AND doubl d
DWAND |/~ coubiewor 10 y y \ \
instruction
WOR OR word instruction 7 N N N N
OR doubl d
Word/ DWOR |~ coubiewor 10 v v v v
double word instruction
Exclusive-OR
logic WXOR : XC uswe OR word - J J J J
. . instruction
instruction Exciusive-OR doubl
DWXOR | cusive-LR double 10 y y \ \
word instruction
WINV NOT word instruction 5 N N N N
NOT doubl d
DWINY | doudiewor 7 \ y \ \
instruction
16-bit circul hift right
ROR .6 bit c.lrcu ar shift rig 7 Carry J J J J
instruction
2-bit circul hift right
DROR 3 bit cirediarshittnig 9 Carry \ \ J J
instruction
16-bit circul hift left
ROL .6 bit c.lrcu ar shift le 7 Carry J J J J
instruction
2-bit circul hift left
DROL 3 bit ciroutar shitt 1 9 Carry \ \ J J
instruction
RCR 1.6-bift carry c.:ircular shift 7 Carry J J J J
right instruction
DRCR ?TZ-biT[ carry c.:ircular shift 9 Carry J J J J
right instruction
Shift/ RCL 16-t.)it carry. circular shift 7 Carry J J J J
rotate left instruction
instruction DRCL 32-t.)it carry. circular shift 9 Carry J J J J
left instruction
16-bit shift right
SHR | o onshirg 7 \ \ \ \
instruction
32-bit shift right
DSHR |2 " SNrg 9 \ \ \ \
instruction
16-bit shift left
SHL oIt STt e 7 \ \ \ \
instruction
2-bit shift lef
DSHL |2 Ditshiftleft 9 v N J J
instruction
SFTL Shift left byte instruction 9 N N N N
Shift right byt
SFTR |- rambyie 9 \ \ \ \
instruction
Enh 4 bit DECO Decode instruction 5 N N N N
nhan i
Togcii ENCO Encode instruction 5 N N N N
- Nbiti
instruction BITS Counting ON bit in word 5 \ \ \ \

instruction
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Instruction Instruction function st(geps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
Counting ON bit i
DBITS ounting DR bitin- 6 \ \ \ \
double word instruction
Batch bit t
ZRST | ochPrrese 5 N N N N
instruction
ZSET Set batch bit instruction 5 N N N N
BON ?Judging. ON bit in word 7 J
instruction
HCNT High-§peed c?ounter 7 J J J J
drive instruction
High- d countin
DHsCs | dr-speed couning 10 N N N N
compare set instruction
High-speed counting
DHSCR compare reset 10 \ \ \ \
instruction
High-speed counting
DHSCI interrupt trigger 10 \ \ \ \
instruction
High-speed counting
DHSZ zone compare 13 \ \ \ \
instruction
High-speed counting
DHST table compare 10 \ \ \ \
High- instruction
speed I/0 High-speed counting
instruction DHSP table compare pulse 10 \ \ \ \
output instruction
SPD Pulse d.etection 7 J J J J
instruction
High- d pul
PLSY gh-speed puise 9 N N N N
output instruction
Count pulse with
PLSR ACC/DEC output 10 \ \ \ \
instruction
Count pulse with base
frequency and Zero, carry,
PLSB 12 J J
ACC/DEC output borrow
instruction
PWM Pulse output instruction 7 N N N N
PLS Pulse output instruction 7 J J J J
of envelope
PID PID instruction 9 N N N N
RAMP Ramp Yvave signal 12 J J J J
output instruction
Triang| ignal
TRIANGLE | '2nd'ewave signa 12 N N N N
output instruction
Contr9l HACKLE Hackle.wave §ignal 12 J J J J
calculation output instruction
instruction ABSD .Absolut.e drum control 9 Zero, carry, J J
instruction borrow
DABSD Double word .absolut.e 1 Zero, carry, J J
drum control instruction borrow
ALT .Alterna'Fe output 3 Zero, carry, J J J
instruction borrow
Read word from special
FROM module buffer register 9 \ \
External . .
equioment instruction
inqstrﬁction Read double word from
DFROM special module buffer 10 \ \
register instruction
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Instruction Instruction function st(geps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
Write word to special
TO module buffer register 9 \ Y
instruction
Write double word to
DTO special module buffer 10 \ \
register instruction
Read analog
VRRD potentiometer value 5 \ \
instruction
Set input filterin
REFF put Ttering 3 J J J J
constant instruction
Instant refresh 1/0
REF ) ) 5 J J J J
instruction
EEPROM write
EROMWR |, i 7 J J J
instruction
PR Print instruction 5 V* N
TKY .Numeri.c key input 7 J
instruction
Read current value Zero, carry,
ABS _ . 8 y J J Y
instruction borrow
Regress to origin Zero, carry,
ZRN negress foorig 11 y \ y y \
instruction borrow
Variable speed pulse Zero, carry,
PLSV © Spesc P 8 y v v Y Y
output instruction borrow
Relative position control Zero, carry,
DRVI _ > P 11 y \* y y \
instruction borrow
Absolute position Zero, carry,
DRVA © POsIiK 11 y \* y y \
control instruction borrow
. Regress to origin with Zero, carry,
Locat DSZR 9 J J J
) oca |r.19 DOG search instruction borrow
instruction Z
ero, carry,
DVIT Interrupt locating 11 y \ \ J
borrow
LIN !_inear tra.ce 12 Zero, carry, J
interpolation borrow
Clockwi ircular t Zero, carry,
oW ( oc WIS? circular trace 12 e Yy J
interpolation borrow
Counterclockwise Zero. carr
CcCcw circular trace 12 ' Y. y
) . borrow
interpolation
MOVLINK .Synchr.onous control 17 Zero, carry, J
instruction borrow
Read real-time clock
TRD . . 3 J J J \
instruction
Write real-time clock
TWR ) . 3 J J J \
instruction
TADD Add clock instruction 7 Zero, carry N N N N
Subtract clock
Real-time TSUB ) ’ 7 Zero, borrow \ \ \ \
instruction
clock ——— -
) ) HOUR Timing list instruction 8 N N N N
instruction
Time (hour, minute and
HTOS second) to second 5 \
instruction
Second to time (hour,
STOH minute and second) 5 \
instruction
Compare integer LD=
Compare LD= ~ompar 9 5 \ \ \ Y
instruction
contact Compare double integer
instruction LDD= P : 9 7 \ \ \ \
LD= instruction
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Instruction Instruction function st(geps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
LDR= Compare floa.ting po?nt 7 J J N N
number LD= instruction
LD> .Compa.re integer LD> 5 J J N N
instruction
LDD> Compare dguble integer 7 N N N N
LD> instruction
LDR> Compare floa.ting po?nt 7 J J N N
number LD> instruction
LD>= .Compa.re integer LD>= 5 J J N N
instruction
LDD>= Comp.are dou.ble integer 7 N N N N
LD>= instruction
LD< .Compa.re integer LD< 5 J J N N
instruction
LDD< Compare dguble integer 7 N N N N
LD< instruction
LDR< Compare floa.ting po?nt 7 J J N N
number LD< instruction
LD<= .Compa.re integer LD<= 5 J J N N
instruction
LDD<= Comp.are dou.ble integer 7 N N N N
LD<= instruction
Compare floating point
LDR<= number LD<= 7 J J J J
instruction
LD<> .Compa.re integer LD<> 5 J J N N
instruction
LDD<> Comp.are dou.ble integer 7 N N N N
LD<> instruction
Compare floating point
LDR<> number LD<> 7 J J J J
instruction
AND= .Compa.re integer AND= 5 J J N N
Compare instruction
. contac.:t ANDD= Compe?re dout.)le integer 7 N N N N
instruction AND= instruction
Compare floating point
ANDR= number AND= 7 J J J J
instruction
AND> .Compa.re integer AND> 5 J J N N
instruction
ANDD> Compe?re dout.)le integer 7 N N N N
AND> instruction
Compare floating point
ANDR> number AND> 7 J J J J
instruction
AND>= Comparg integgr 5 J J J J
AND>= instruction
ANDD>= Comparg doubl.e integer 7 N N N N
AND>= instruction
Compare floating point
ANDR>= | number AND>= 7 J J J J
instruction
AND< .Compa.re integer AND< 5 J J N N
instruction
ANDD< Compe?re dout.)le integer 7 N N N N
AND< instruction
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Instruction Instruction function st(geps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
Compare floating point
ANDR< number AND< 7 \ J J J
instruction
Compare integer
AND<=
AND<= instruction S v v v v
ANDD<= Comparg doubl.e integer 7 J J J J
AND<= instruction
Compare floating point
ANDR<= | number AND<= 7 \ J J J
instruction
AND<> Comparg integgr 5 J J J J
AND<> instruction
ANDD<> Comparg doubl.e integer 7 J J J J
AND<> instruction
Compare floating point
ANDR<> | number AND<> 7 \ J J J
instruction
Compare integer OR=
OR= [ omPereinied 5 v v v v
instruction
Compare double integer
ORD= pare @0 9 7 v v v v
OR= instruction
ORR= Compare floating point 7 J J J J
number OR= instruction
Compare integer OR>
OR> [ ZomPereinied 5 v v v v
instruction
Compare double integer
ORD> pare dot 9 7 \ \ \ \
OR> instruction
Compare floating point
ORR> P 9 Por 7 v v v v
number OR> instruction
Compare integer OR>=
OR>= | -omPare e 5 v v v v
instruction
Compare double integer
ORD>= pare doube In'ed 7 v v v v
OR>= instruction
Compare - -
contact Compare floating point
. ) ORR>= number OR>= 7 \ \ \
instruction . .
instruction
Compare integer OR<
OR< [ ZomPereinied 5 v v v v
instruction
Compare double integer
ORD< pare @0 9 7 v v v v
OR< instruction
Compare floating point
ORR< P 9 Por 7 v v v v
number OR< instruction
Compare integer OR<=
OR<= | -omPare g 5 N J J J
instruction
Compare double integer
ORD<= pare doube In'ed 7 v v v v
OR<= instruction
Compare floating point
ORR<= number OR<= 7 \ \ \
instruction
Compare integer OR<>
OR<> | -omPare g 5 v v v v
instruction
ORD<> Compe?re dout.)le integer 7 J J J J
OR<> instruction
Compare floating point
ORR<> number OR<> 7 N N N N
instruction
CMP .Compar.e and §et 7 - J
integer instruction
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Instruction Instruction function st(geps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
Compare and set
LCMP double integer 9 V* \
instruction
Compare and set
RCMP floating point number 9 \/* J
instruction
Integer to double integer Zero, carry,
ITD eger E 6 y J J \ \
instruction borrow
Double integer to Zero, carry,
DTI _ inieger 6 y J J J J
integer instruction borrow
Integer to floating point Zero, carry,
FLT e e IP 6 y v v v v
number instruction borrow
Double integer to Zero. carr
DFLT floating point number 7 ’ ¥ \ \ J J
. ) borrow
instruction
Floating point number to Zero, carry,
INT _ g pomi ™ 6 y J J J J
integer instruction borrow
Floating point number to Zero. carr
DINT double integer 7 > o8y, \ \ \ \
) . borrow
instruction
Word to 16-bit BCD Zero, carry,
BCD | : 5 y \ \ N N
instruction borrow
Double word to 32-bit Zero, carry,
DBCD _ _ 7 y N N J J
BCD instruction borrow
16-bit BCD to word Zero, carry,
BIN _ _ 5 y N N \ \
instruction borrow
DBIN 32-bitIBCD t9 double 7 Zero, carry, J J J J
word instruction borrow
Data convertin Word to 16-bit Gra Zero, carry,
2 converingl — gry o Tooh =AY 5 y N N N N
instruction code instruction borrow
Double word to 32-bit Zero, carry,
DGRY _ ) 7 y N N y N
Gray code instruction borrow
16-bit Gray code to Zero, carry,
GBIN erayc 5 y y y \ J
word instruction borrow
DGBIN 32-bit Gray c.ode to . 7 Zero, carry, J J J J
double word instruction borrow
Word to 7-segment Zero, carry,
SEG 0 mse9 5 Y N N N N
code instruction borrow
ASCII code conversion Zero, carry,
ASC _ . 19 y y v v v
instruction borrow
Hexadecimal Zero. carr
ITA number-ASCII code 7 > carmy, v v y y
L . borrow
conversion instruction
ASCII
AT code—hexadecim.al 7 Zero, carry, J J J J
number conversion borrow
instruction
Engineering conversion Zero, carry,
LcNy | -ngineenng 9 y v y
instruction borrow
Floating point
Z
RLCNV engineering conversion 12 €10, carry, \ \
. . borrow
instruction
Word contact Word bit contact LD
. : BLD . . 5 J J \ \
instruction instruction




instruction
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Instruction Instruction function st(geps Influenced flag bit IVC2L IVC1 IVC1L IVC2H
Word bit tact LDI
BLDI yvordbit contac 5 y y \ \
instruction
Word bit tact AND
BAND Jrord bt contac 5 J J J Y
instruction
Word bit tact ANI
BANI yvordbit contac 5 y y \ \
instruction
BOR Word b?t contact OR 5 J J J J
instruction
Word bit tact ORI
BORI | ocprcomac 5 \ \ \ \
instruction
Word bit coil set
BSET | oraPrceonse 5 \ \ \ \
instruction
BRST Word b?t coil reset 5 J J J J
instruction
Word bit coil output
Bout | or@prconoutpd 5 y y \ \
instruction
Master station
Modbus communication 8 \ \ \ \
instruction
XMT .Free poﬁ sending 7 J J J J
instruction
RCV .Free poﬁ receiving 7 J J J J
instruction
IVEWD .Inverter. forward rotation 6 - J J J
instruction
IVREV .Inverter. reverse rotation 6 NE J J J
instruction
IVDEWD Invel.'ter !'ogging. forward 6 NE J J J
rotation instruction
Co.mmunic?atio \VDREV Invel.'ter !'ogging. reverse 6 NE J J J
n instruction rotation instruction
IVSTOP | Inverter stop instruction 8 V* N N N
IVFRQ .Inverter. set frequency 8 NE J J J
instruction
Inverter write single
IVWRT register value 10 V* \ \ \
instruction
Invert d stat
IVRDST | orer read staius 10 \* v \ \
instruction
Inverter read single
IVRD register value 10 \/* \ J J
instruction
MODBUS read/writ
MODRW | o> readiwnite 14 \* v v \
instruction
CCITT CCITT check instruction 7 N N N N
D heck CRC16 check
Data cheo CRC1e | ~otbcheo 7 J J J N
instruction instruction
LRC LRC check instruction 7 N N N N
C date=
DoMp= | ZOmPare Gae 7 v v v v
instruction
C date>
pomp> | “ompare date 7 \ \ \ \
instruction
C.ompare.date DCMP< .Compa.re date< 7 J J J J
instruction instruction
C date>=
DoMp>=  [“OTPare 9ae 7 v v v v
instruction
C date<=
DoMp<=  [“OTPare 9ae 7 v v v v
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Compare date<>
DoMp<> |0 7 \ y N \
instruction
Compare time=
Temp= | COTPE 7 v Y Y Y
instruction
Compare time>
ToMps [ oM 7 v v v v
instruction
Compare time<
_ ToMp< | oM 7 v v v v
Compare time instruction
instruction Compare time>=
TCMP>= | ZOTPd 7 v v v v
instruction
Compare time<=
ToMP<= | o 7 y y y y
instruction
Compare time<>
TCMp<> | ZOTPd 7 v v v v
instruction
Z
MEAN Mean instruction 7 ero, cary, \
borrow
WTOB F)ata se.paration . 7 Zero, carry, J
instruction for byte unit borrow
BTOW F)ata cgmbination . 7 Zero, carry, J
Dat instruction for byte unit borrow
ata
rocessin UNI 4bit combination 7 Zero, carry, J
P . 9 instruction for 16bit data borrow
instruction abit . Z
i ration r rr
DIS : sePaa o . 7 ero, carry, J
instruction for 16bit data borrow
ANS Signal e.1larm set 7 Zero, carry, J
instruction borrow
ANR Signal :.;1Iarm reset 1 Zero, carry, J
instruction borrow
Zero, carry,
BKADD  |Add batch data operation 9 y \
Data block borrow
Subtract batch data Zero, carry,
processing BKSUB ) 9 y \
. . operation borrow
instruction BKCMP=,>< Zero, carr
"’ | Compare batch data 9 > cary, \
<> <=>= borrow
Z
LIMIT Upper/lower limit control 9 ero, carry, J
borrow
Zero, carry,
DBAND | Dead band control 9 y v
borrow
Data table Zero Carr
processing ZONE Zone control 9 > cary, \
) . borrow
instruction Z
ero, carry,
SCL Locate coordinate 7 y \
borrow
Zero, carry,
SER Search data 9 y \
borrow
Z
STRADD  |Add string 7 ero, carry, \
borrow
Zero, carry,
STRLEN | Detect string length 5 y \
borrow
Zero, carry,
STRRIGHT |Read string from the right 7 y \
. borrow
string Zero, carr
processing STRLEFT |Read string from the left 7 ’ v, \
) . borrow
instruction Z
ero, carry,
STRMIDR |Read any strings 7 y N
borrow
Zero, carry,
STRMIDW | Replace any strings 7 y \
borrow
Z
STRINSTR | Search string 9 ero, cary, \

borrow
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Z
STRMOV | Move string 5 ero, carry, J
borrow
LOADR Ree}d extension file 5 Zero, carry, J
register borrow
SAVER Wri.te extension file 7 Zero, carry, N
. . register borrow
Extension file Initialize extension Zero, carr
register INITR ) 5 ’ v Y
. . register borrow
instruction Tod tonsi a
in extension r rr
LOGR og extensiol 1 ero, carry, J
register borrow
INITER Initi.alize extension file 5 Zero, carry, N
register borrow
RND Generat§ randgm 3 Zero J
number instruction
Others Generate timing pulse
DUTY gp 7 J

instruction

Note: * only applies to IVC2L.




