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Preface

Thank you for purchasing Fuji Electric Programmable Controller MICREX-SX SPF Series.
This User’s Manual describes the hardware specifications of the SPF series.
Read this manual carefully to ensure correct operation and also read the corresponding user’s manuals listed below.

Title Manual No. | Contents

User’'s Manual Instructions (Standard), FEH524 Describes the memory specifications and instructions specific to

MICREX-SX series SPF the SPF series (Standard).

User’s Manual Instructions (Standard), FEH588 Describes the memory, language and system definitions of the

MICREX-SX series SPH MICREX-SX series SPH (Standard).

User’s Manual Instructions (Expert), FEH525 Describes the memory specifications and instructions specific to

MICREX-SX series SPF the SPF series (Expert).

User’s Manual Instructions (Expert), FEH200 Describes the memory, language and system definitions of the

MICREX-SX series SPH MICREX-SX series SPH (Expert).

User’s Manual Analog Unit, FEH527 Describes the specifications and operations of analog input/

MICREX-SX series SPF output units of the MICREX-SX series SPF.

User’s Manual Built-in High-Speed Counter, |FEH534 Describes the specifications and operations of the high-speed

MICREX-SX series SPF counter built in the main unit of the MICREX-SX series SPF.

User’s Manual FEH528 Describes the specifications of general purpose communication

General Purpose Communication, (RS-232C/RS485) units/boards of the MICREX-SX series SPF

MICREX-SX series SPF and how to create applications.

User’s Manual Pulse Output Instructions, FEH529 Describes the specifications and operations of the high-speed

MICREX-SX series SPF pulse output and high-speed positioning functions built in the
main unit of the MICREX-SX series SPF.

User’s Manual High-precision Load Cell Unit, | FEH530 Describes the specifications and application creation method of

MICREX-SX series SPF the high-precision load cell unit of the MICREX-SX series SPF.

User’'s Manual Ethernet communication, FEH630 Describes the specifications and application creation method of

MICREX-SX series SPF the Ethernet communication board/unit of the MICREX-SX series
SPF.

User’s Manual SX-Programmer Standard FEH598 Describes the functions and the operations of SX-Programmer

<Reference>, MICREX-SX series Standard V3.

User’s Manual SX-Programmer Expert FEH257 Describes the functions and the operations of SX-Programmer

(D300win) <Reference>, MICREX-SX series

Expert (D300win) V3.

* In addition to the above manuals, the following Fuji Electric Co.,Ltd.site offers various manuals and technical documents

associated with MICREX-SX series.
URL http://www.fujielectric.com

shown on the cover) and contact FUJI.

1. This manual may not be reproduced in whole or part in any form without prior written approval by the manufacturer.
2. The contents of this manual (including specifications) are subject to change without prior notice.
3. If you find any ambiguous or incorrect descriptions in this manual, please write them down (along with the manual No.




Safety Precautions

Be sure to read the "Safety Precautions" thoroughly before using the module.
Here, the safety precautions items are classified into "Warning" and "Caution".

AWarning : Incorrect handling of the device may result in death or serious injury.

A Caution | : Incorrect handling of the device may result in minor injury or physical damage.

Even some items indicated by "Caution" may result in a serious accident.
Both safety instruction categories provide important information. Be sure to strictly observe these instructions.

A Warning

® Never touch any part of charged circuits as terminals and exposed metal portion while the power is turned ON.
It may result in an electric shock to the operator.

® Turn OFF the power before mounting, dismounting, wiring, maintaining or checking, otherwise, electric shock, erratic
operation or troubles might occur.

® Place the emergency stop circuit, interlock circuit or the like for safety outside the PLC. A failure of the PLC might break
or cause problems to the machine.

® \When using an expansion right side unit, be sure to mount a healthy unit to stop the SPF system with a fatal fault if the
expansion right side unit is dropped. Unless a healthy unit is mounted, a dropout of the expansion right side unit is not
detected and the SPF system continues operation in the state where the expansion right side unit is dropped.




Safety Precautions

A Caution

Do not use one found damaged or deformed when unpacked, otherwise, fire, failure or erratic operation might be caused.
Do not shock the product by dropping or tipping it over, otherwise, it might be damaged or troubled.

Follow the directions of the instruction manual and user’'s manual when mounting the product.

If mounting is improper, the product might drop or develop problems or erratic operations.

Use the rated voltage and current mentioned in the instruction manual and user’s manual. Use beyond the rated values
might cause fire, erratic operation or failure.

Operate (keep) in the environment specified in the instruction manual and user’s manual. High temperature, high humidity,
condensation, dust, corrosive gases, oil, organic solvents, excessive vibration or shock, might cause electric shock, fire,
erratic operation or failure.

Select a wire size to suit the applied voltage and carrying current. Tighten the wire terminals to the specified torque.
Inappropriate wiring or tightening might cause fire, malfunction, failure or might cause the product to drop from its
mounting.

Contaminants, wiring chips, iron powder or other foreign matter must not enter the device when installing it, otherwise, fire,
accident, erratic operation or failure might occur.

Remove the dust-cover seals of modules after wiring, otherwise, fire, accident, erratic operation or failure might occur.
Connect the ground terminal to the ground, otherwise, electric shock or erratic operation might occur.

Periodically make sure the terminal screws and mounting screws are securely tightened.

Operation at a loosened status might cause fire or erratic operation.

Put the furnished connector covers on unused connectors, otherwise, erratic operation or failure might occur.

Sufficiently make sure of safety before program change, forced output, starting, stopping or anything else during a run.
Wrong operation might break or cause problems to the machine

Engage the loader connector in a correct orientation, otherwise, an erratic operation might occur.

Before touching the PLC, discharge any static electricity that may have been collected on your body. To discharge it, touch
a grounded metallic object. Static electricity might cause erratic operation or failure.

Be sure to install the electrical wiring correctly and securely, observing the directions of the instruction manual and user’s
manual. Wrong or loose wiring might cause fire, accident or failure.

When disengaging the plug from the outlet, do not pull the cord, otherwiase, break of cable might cause fire or failure.

Do not attempt to change system configurations (such as installing or removing expansion block) while the power is ON,
otherwise, failure or erratic operation might occur.

Do not attempt to repair the module by yourself, but contact your Fuiji Electric agent, otherwise, fire, accident or failure
might occur.

To clean the module, turn power off and wipe the module with a cloth moistened with warm water. Do not use thinner or
other organic solvents, as the module surface might become deformed or discolored.

Do not remodel or disassemble the product, otherwise, failure might occur.

Follow the regulations of industrial wastes when the device is to be discarded.

The products covered in this user’'s manual have not been designed or manufactured for use in equipment or systems
which, in the event of failure, can lead to loss of human life.

Do not use the products covered in this user’'s manual for special applications, such as power plant, radiation facilities,
railroad, space/flight equipments, lifeline facilities, or medical equipments, where a great effect on human life, body,
society, major property or rights may be anticipated and high degree of safety is required.

Be sure to provide protective measures when using the products covered in this manual in equipment which, in the event
of failure, can lead to loss of human life or other grade results.

External power supply (such as 24 V DC power supply) which is connected to DC 1/0 should be strongly isolated from AC
power supply, otherwise, accident or failure might occur. (Use of EN60950 conforming power supply is recommended.)
Do not use the peoducts covered in this user’s manual in a residential environment.




Revision

* The manual No. is printed at the bottom right of the cover of this manual.

Printed on * Manual No. Revision contents
Jan. 2017 FEH526 First edition (preliminary edition)
Jan. 2017 FEH526a Official edition
June 2017 FEH526b * The specifications of new models were added.
(NAOEO8T-3, NAOEO8T-0, NAOE16R-0, NAOAX02-TC, NAOAX16-TC, NAOAXO06-PT,
NA3AY02-MR, NA3AWO03-MR, NAOLA-RS3)
* The structure of the manual was altered.
Oct. 2017 FEH526¢ * The specifications of new models were added.
(NA3LA-ET1, NAOLA-ET1, NAOFA-LC1)
 The description of a memory pack was added.
» The contents were revised.
Mar. 2018 FEH526d » The index was added.
Dec. 2018 FEH526e » The description of the loader connecting cable with lock was added.
» Some errors were corrected.
Apr.2019 FEH526f * New product specifications were added. (NAOPB24R-31C, NAOPB32R-31C,

NAOPB40R-31C, NAOPB40R-34C, NAOPB60R-31C)

* According to change in the maximum number of connectable expansion right side units
(max. 32), the descriptions were added.

* External connection diagrams were added to “3-10 Terminal Arrangement.”

» Some errors were corrected.
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Section 1 Overview

1-1 Features

1-1-1 Overview of system configuration

The SPF series units are small controllers equipped with excellent functions comparable to medium-sized controllers and
maximum five communication ports.

Various types of expansion units are available. One unit can be connected on the front of or on the left side of the main unit
and 6 or 32 units on the right side. In addition, interface options such as RS-232C, RS-485, and Ethernet enable you to use
peripheral communication devices.

Front board * Mounted on the front of the main unit.

h
» Communication board

* Analog board

Main unit
Expansion left side unit Expansion right side unit
O ileled]epleplieplieslieliesley
O 2 | SEEEEEE
=) o lenllenleflenllenen)
3-F9 o122 A
% ) orzsa v
> ourem o
g; - o s Bt o
%GTN ¥ a - !ﬁu ; 2 T < Y‘Z = "“ % Y‘S = Vf % Y‘S = { E (& [ v8 [ vio [ vii] viz] via]
dobbiiiea s R
NAGLA RS T RIS
C—— C——
« Communication unit » Advance main unit « Digital input/output unit
* High-accuracy load cell unit (High-speed counter, positioning function) * Analog unit
* Basic main unit » Temperature measuring unit
(High-speed counter) * Load cell unit

» Expansion power supply unit
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Section 1

Overview

1-1-2 Function

list

Item

Specification

External interrupt input function

Max. 16 points (Rising edge / falling edge / both edges)

Pulse catch function

Max. 36 points (Rising edge / falling edge)

No. of channels

Max. 8 channels (single phase)

High-speed counter

Count frequency

Max. 200kHz (Advance main unit)
Max. 100kHz (Basic main unit)

Count mode U/D, U/IDx2, PIR, P/IRx2, A/B, A/Bx2, A/Bx3, AIBx4 (Note 1)
0.1ms high-speed timer When using high-speed counter in high-speed timer mode
High-speed pulse No. of axes Max. 4 axes
gutput Output frequency Max. 200kHz
High-speed Output pulse mode U/D, P/R, A/B, PLS, PWM (Note 1) (Note 2)
positioning Pulse output instruction | By SPF-specific instruction

PORTO (RS-232C)

Loader port built in main unit

Communication port

PORT1, PORT2
(Communication board)

PORT3, PORT4
(Communication unit)

Communication mode:

Loader communication, general-purpose communication, simplified CPU link

communication (only one port among them),
Modbus RTU master communication

Communication speed:
1200/2400/4800/9600/19200/38400/57600/115200 bps

Diagnostic function

Self-diagnosis (memory check, ROM sum check), System configuration
supervising

Security function

Password (Set by the support tool)

Calendar function

Available up to 31 Dec. 2069 23:59:59
Precision: +20 sec/day (at 25°C)

Program memory,
system definition

Built-in RAM: Built-in primary lithium battery
Built-in flash memory (Note 4)

Backup

ZIP file

Built-in flash memory

(Note 2)

Data memory

Built-in RAM: Built-in lithium primary battery

Calendar

Calendar IC: Built-in lithium primary battery

User ROM function

Programs, system definitions, and zipped files can be stored in the external
memory pack (NASPMF-20).

Notes:

1) U/D: Up/Down pulse mode, P/R: Pulse / Direction signal mode, A/B: A/B phase mode, x2: 2 multiplication, x3: 3
multiplication, x4: 4 multiplication

2) PLS: Single pulse output mode, PWM: PWM output mode

3) The backup time is 10 years or more (ambient temperature: 55°C)

4) Notes on rewriting programs
When rewriting the program in the main unit from the loader while the PLC is running, the built-in RAM is changed,
however, the built-in flash memory is unchanged. As a result, the contents of the RAM does not match those of the flash
memory and the RUN/MEM LED blinks to prompt the user to transfer the contents of the RAM to the flash memory.
After rewriting the program, be sure to transfer the contents of the RAM to the flash memory. When the transfer is
completed normally, the RUN/MEM LED turns OFF.

<Method 1>

Perform transfer by using the loader.

<Method 2>

After rewriting the program, turn OFF the main unit and then ON again. When the power supply is turned ON, the contents
of the RAM is automatically transferred to the flash memory.

1-2



Section 1 Overview

1-2 Type Code

This subsection describes the rule of type codes.

j— Calendar
C: Calendar is provided.

Power supply specifications
1: AC power supply (100 to 240V AC)

(1) Main unit
NAOP A gi;l'_-_31C
Main unit
Type
A: Advance
B: Basic

No. of I/O points
14: 14 points (Input 8 points / Output 6 points)
24: 24 points (Input 14 points / Output 10 points
32: 32 points (Input 20 points / Output 12 points
40: 40 points (Input 24 points / Output 16 points
60: 60 points (Input 36 points / Output 24 points

~— — — —

4: DC power supply (24V DC)

Input specifications
3: 24V DC (Non-polarity)

Output specifications
R: Relay output
T: Transistor sink output

(2) DIO expansion unit (expansion right side unit)

NAOE 24 R -

DIO expansion unit

No. of I/O points
08: 8 points
16: 16 points
24: 24 points

. Power supply specifications
1: AC power supply (100 to 240V AC)
4: DC power supply (24V DC)
None: No power supply is provided.

Input specifications
0: No input is provided.
3: Input is provided. (24V DC, Non-polarity)

(3) Analog unit (expansion right side unit)

Output specifications
X: No output is provided. (all points input)
R: Relay output
T: Transistor sink output

NAOA X 06 - MR

1

Analog unit

1/0 type
X: Input
Y: Output
W: Input/output

No. of channels
02: 2CH
06: 6CH
16: 16CH

L MR: Multi-range

TC: Thermocouple input
PT: Resistance thermometer element input

1-3



Section 1 Overview

(4) Function unit (expansion right side unit)

NAOF - LC1

Function unit —— LC1: Load cell unit

(5) Analog board
NASA Y 02 - MR

Analog board 1
MR: Multi-range

1/0 type
Y: Output
W: Input/output

No. of channels
02: 2CH
03: 3CH

(6) Communication board

NA3LA - RS1

Communication —— RS1: RS-232C 1CH, RS-485 1CH
board ET1: Ethernet

(7) Communication unit (expansion left side unit)

NAOLA - RS5

Communication ——— RS5: RS-485 2CH
unit RS3: RS-232C 2CH
ET1: Ethernet

(8) Function unit (expansion left side unit)

NAOFA - LC1

Function unit ——— LC1: High-precision load cell unit

(9) Expansion power supply unit

NAOS - 2

Expansion ———— T Power supply specifications
power supply unit 2: AC power supply (100 to 240V AC)
4: DC power supply (24V DC)

1-4



Section 1 Overview

1-3 Product Type List

Product name

Type

Specification

Advance main unit

(NAOPB***)

NAOPB14R-34C

24V DC power supply, 24V DC digital input 8 points (High-speed: 100kHz, 2 points;
Medium-speed: 20kHz, 6 points), Ry output 6 points

NAOPB24R-34C

24V DC power supply, 24V DC digital input 14 points (High-speed: 100kHz, 2 points;
Medium-speed: 20kHz, 12 points), Ry output 10 points

NAOPB32R-34C

24V DC power supply, 24V DC digital input 20 points (High-speed: 100kHz, 2 points;
Medium-speed: 20kHz, 14 points), Ry output 12 points

NAOPB40R-34C

24V DC power supply, 24V DC digital input 24 points (High-speed: 100kHz, 2 points;
Medium-speed: 20kHz, 14 points), Ry output 16 points

NAOPB60R-34C

24V DC power supply, 24V DC digital input 36 points (High-speed: 100kHz, 2 points;
Medium-speed: 20kHz, 14 points), Ry output 24 points

NAOPB24R-31C

100 to 240V AC power supply, 24V DC digital input 14 points (High-speed: 100kHz, 2 points;
Medium-speed: 20kHz, 12 points), Ry output 10 points

NAOPB32R-31C

100 to 240V AC power supply, 24V DC digital input 20 points (High-speed: 100kHz, 2 points;
Medium-speed: 20kHz, 14 points), Ry output 12 points, Detachable terminal block

NAOPB40R-31C

100 to 240V AC power supply, 24V DC digital input 24 points (High-speed: 100kHz, 2 points;
Medium-speed: 20kHz, 14 points), Ry output 16 points, Detachable terminal block

NAOPB60R-31C

100 to 240V AC power supply, 24V DC digital input 36 points (High-speed: 100kHz, 2 points;
Medium-speed: 20kHz, 14 points), Ry output 24 points, Detachable terminal block

Basic main unit
(NAOPA***)

NAOPA14T-34C

24V DC power supply, 24V DC digital input 8 points (High-speed: 200kHz, 2 points;
Medium-speed: 20kHz, 6 points;), Tr sink output 6 points (High-speed: 200kHz, 4 points;
Medium-speed: 20kHz, 2 points), Detachable terminal block

NAOPA24T-34C

24V DC power supply, 24V DC digital input 14 points (High-speed: 200kHz, 4 points;
Medium-speed: 20kHz, 10 points;), Tr sink output 10 points (High-speed: 200kHz, 4 points;
Medium-speed: 20kHz, 4 points), Detachable terminal block

NAOPA32T-34C

24V DC power supply, 24V DC digital input 20 points (High-speed: 200kHz, 6 points;
Medium-speed: 20kHz, 10 points;), Tr sink output 12 points (High-speed: 200kHz, 6 points;
Medium-speed: 20kHz, 2 points), Detachable terminal block

NAOPA40T-34C

24V DC power supply, 24V DC digital input 24 points (High-speed: 200kHz, 6 points;
Medium-speed: 20kHz, 10 points;), Tr sink output 16 points (High-speed: 200kHz, 6 points;
Medium-speed: 20kHz, 2 points), Detachable terminal block

NAOPAG0T-34C

24V DC power supply, 24V DC digital input 36 points (High-speed: 200kHz, 8 points;
Medium-speed: 20kHz, 8 points;), Tr sink output 24 points (High-speed: 200kHz, 8 points),
Detachable terminal block

NAOPA24T-31C

100-240V AC power supply, 24V DC digital input 14 points (High-speed: 200kHz, 4 points;
Medium-speed: 20kHz, 10 points;), Tr sink output 10 points (High-speed: 200kHz, 4 points;
Medium-speed: 20kHz, 4 points),

Detachable terminal block

NAOPA32T-31C

100-240V AC power supply, 24V DC digital input 20 points (High-speed: 200kHz, 6 points;
Medium-speed: 20kHz, 10 points;), Tr sink output 12 points (High-speed: 200kHz, 6 points;
Medium-speed: 20kHz, 2 points),

Detachable terminal block

NAOPA40T-31C

100-240V AC power supply, 24V DC digital input 24 points (High-speed: 200kHz, 6 points;
Medium-speed: 20kHz, 10 points;), Tr sink output 16 points (High-speed: 200kHz, 6 points;
Medium-speed: 20kHz, 2 points),

Detachable terminal block

NAOPAG0T-31C

100-240V AC power supply, 24V DC digital input 36 points (High-speed: 200kHz, 8 points;
Medium-speed: 20kHz, 8 points;), Tr sink output 24 points (High-speed: 200kHz, 8 points),
Detachable terminal block

DIO expansion unit
(with power supply)

NAOE24R-34

24V DC power supply, 24V DC digital input 14 points, Ry output 10 points

NAOE24T-31

100-240V AC power supply, 24V DC digital input 14 points, Tr sink output 10 points
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Product name Type Specification
NAOEO8R-3 24V DC digital input 4 points, Ry output 4 points
NAOEO8T-3 24V DC digital input 4 points, Tr sink output 4 points
DIO expansion unit NAOE08X-3 24V DC digital input 8 points
(no power supply) NAOEOST-0 Tr sink output 8 points
NAOE16R-0 Ry output 16 points
NAOE16T-0 Tr sink output 16 points

Analog input unit,

NAOAX06-MR 6 channels: 14-bit analog input (-10 to 10V, 0 to 10V, -20 to 20mA, 0 to 20mA)

Analog output unit,

AlG expansion unit NAOAY02-MR 15 hannels: 14-bit analog output (-10 to 10V, 0 to 10V, -20 to 20mA, 0 to 20mA)

(no power supply)

Analog input/output unit
NAOAWO06-MR |4 channels: 14-bit analog input (-10 to 10V, 0 to 10V, -20 to 20mA, 0 to 20mA) +
2 channels: 14-bit analog output (-10 to 10V, 0 to 10V, -20 to 20mA, 0 to 20mA)

NAOAX02-TC Thermocouple input unit: 2 channels, resolution 0.1°C

Te_ererature measurement | NAOAX06-TC Thermocouple input unit: 6 channels, resolution 0.1°C
uni
(no power supply) NAQOAX16-TC Thermocouple input unit: 16 channels, resolution 0.1°C

NAOAXO06-PT Resistance thermometer element input unit: 6 channels, resolution 0.1°C
Load cell unit NAOF-LC1 Load cell unit, 1 channel

Analog output board,

NASAY02-MR 2 channels: 12-bit analog output (0 to 10V, 0 to 20mA)
AlO board
(Front board type) Analog input/output board,

NA3AWO03-MR |2 channels: 12-bit analog input (0 to 10V, 0 to 20mA) +

1 channel: 12-bit analog output (0 to 10V, 0 to 20mA)

Communication board NA3LA-RS1 Communication board, RS232C (Port 1) + RS-485 (Port 2)
(Front board type) NA3LA-ET1 Ethernet communication board, 1 channel

NAOLA-RS3 Communication unit, 2 ports RS-232C (Port 3 + Port 4)
Communication unit NAOLA-RS5 | Communication unit, 2 ports RS-485 (Port 3 + Port 4)
(Expansion left side unit)

NAOLA-ET1 Ethernet communication unit, 1 channel
High-precision load cell unit | \apea ) 1 High-precision load cell unit, 1 channel
(Expansion left side unit)

NAOS-2 Input voltage: 100—-240V AC, Output: internal 5V DC; internal 24V DC

Service power supply output: 24V DC; 21W

Expansion power supply unit
Input voltage: 24V DC, Output: internal 5V DC; internal 24V DC

NAOS-4 Service power supply output: 24V DC, 14W

Healthy u.nlt NA8P-HE Unit for detecting a dropout/fault of expansion right side units

(Terminating connector)

Memory pack NASPMF-20 Memory for storing a project and data

Loader connecting cable NAOH-CUV RS-232C/USB conversion cable for loader connection port (Port 0), 1.8m (Note 1)
NP4H-SEDBV3 [ SX-Programmer Expert (D300win)

Personal computer loader
NP4H-SWN SX-Programmer Standard

Notes:

1) You need to install the USB driver into the personal computer.
See “Appendix 1 Installing USB Driver.”
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1-4 Supported Versions

1-4-1 Program loader version

1) Program loader versions that support the SPF series
» SX-Programmer Expert (D300win) : V3.6.11.* or later
» SX-Programmer Standard : V3.0.16.* or later

2) Program loader versions that support Ethernet communication board (Type: NA3LA-ET1), Ethernet communication unit
(Type: NAOLA-ET1) and High-precision load cell unit (Type: NAOFA-LC1)
» SX-Programmer Expert (D300win) : V3.6.12.* or later
* SX-Programmer Standard 1 V3.0.17.% or later

3) Program loader versions that support the maximum number of connectable expansion right side units (max. 32)
» SX-Programmer Expert (D300win) : V3.6.13.” or later
» SX-Programmer Standard : V3.0.19.” or later

1-4-2 Main unit version

1) VO3 or later software version of main units support analog boards that are connected on the front of them (Type: NA3AY02-MR,
NA3AWO03-MR). Analog boards cannot be used with a main unit the software version of which is earlier than V03.

2) V04 or later software version of main units support Ethernet communication board (Type: NA3LA-ET1) and Ethernet
communication unit (Type: NAOLA-ET1). Ethernet communication board/unit cannot be used with a main unit the software
version of which is earlier than V04.

3) When the hardware of the main unit supports the maximum number (32) of connectable expansion right side units and the
software version is V06 or later, up to 32 units can be connected. The “32 expansion right side units supported flag”
(%MX10.42.2 / SM422) of the system memory turns ON.

1-7
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Section 2 System Configuration

2-1 System Configuration Specifications

You can connect up to 6 or 32 expansion units on the right side, one expansion uint on the left side, and one front board on the
front of the SPF series main unit, respectively.

Front board

= )

o

2/ | Max. 1
Expansion [j Expansion
left side unit Main unit right side unit
(@) (O] leleleleslleplieplesleslleslles [Olleclesleslesleslel]|  (Teleleelee] el
elelelelelelololol lealalolalalall | lololole ellolol
0 L
i e e N e
RIRICIRARIRIRIRIRIRS] © EIRIRARARI R RIRIRIRI] RIRIRIR]
oA TSs R EERERE Rl O] | [Teeleeleelee [elede e
——J —_——— | S —r C——J | S — |
Max. 1 N J

Max. 6 or 32 (Note 1)
Notes:

1) When a maximum of 32 expansion right side units can be connected, the “32 expansion right side units supported flag”

(%MX10.42.2 / SM422) of the system memory turns ON. (When this flag is OFF, the maximum number of connectable
expansion right side units is 6.)

The maximum number of connectable AIO units is 3. A healthy unit is excluded from the number of connectable units (max. 6).

The maximum number of connectable expansion right side units (max. 32) is not limited by the unit types. A healthy unit is
included in 32.

Expansion power supply units are excluded from the limitation on the number of connectable expansion right side units.
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2-1-1 Expansion specifications
The table below shows the connectable expansion units.

Classification Product name Type Specification
DIO expansion unit NAOE24R-34 Input 14 points, Ry output 10 points, DC power supply
(with power supply) NAOE24T-31 Input 14 points, Tr sink output 10 points, AC power supply
NAOEO8R-3 Input 4 points, Ry output 4 points
NAOEO8T-3 Input 4 points, Tr sink output 4 points
DIO expansion unit NAOE08X-3 Input 8 points
(without power supply) | NAOE08T-0 Tr sink output 8 points
NAOE16R-0 Ry output 16 points
NAOE16T-0 Tr sink output 16 points
NAOAX06-MR Analog input 6 channels
Expansion right side NAOAY02-MR Analog output 2 channels
unit NAOAWO06-MR Analog input 4 channels, Analog output 2 channels
AlO expansion unit NAOAXO02-TC Thermocouple input 2 channels
(without power supply) | NAOAX06-TC Thermocouple input 6 channels
NAOAX16-TC Thermocouple input 16 channels
NAOAXO06-PT Resistance thermometer element input 6 channels
NAOF-LC1 Load cell unit, 1 channel
Expansion power supply | NAOS-2 Input 100 to 240V AC
unit NA0S-4 Input 24V DC
Healthy unit Unit for detecting a dropout/fault of expansion right side
(Terminating connector) NABP-HE units (Note 1)
NAOLA-RS2 RS-232c: 2 ports (Note 2)
Expansion left side Communication unit NAOLA-RS5 RS-485: 2 ports (Note 2)
unit NAOLA-ET1 Ethernet 1 channel (Note 2)
Function unit NAOFA-LCA1 High-precision load cell unit, 1 channel (Note 2)
AIO board NA3AY02-MR Analog output 2 channels
Eront board NA3AW03-MR Analog input 2 channels, Analog output 1 channel
NA3LA-RS1 RS-232C: 1 port, RS-485: 1 port (Note 2)
Communication board
NA3LA-ET1 Ethernet 1 channel (Note 2)

Notes:

1) A healthy unit is used to detect a dropout of expansion right side units.

Be sure to mount a healthy unit to stop the SPF system with a fatal fault when an expansion right side unit is dropped.
Unless a healthy unit is mounted, a dropout of the expansion right side unit is not detected and the SPF system continues
operation in the state where the expansion right side unit is dropped.
Connect a healthy unit to the expansion connector (OUT) of the rightmost expansion right side unit after removing the
cover.
When mounting a healthy unit, register it in the system definition.
When the maximum number of connectable expansion right side units is 6, a healthy unit is excluded from 6. However,
when the maximum number of connectable expansion right side units is 32, a healthy unit is included in 32.

2) A dropout of the communication unit/board and high-precision load cell unit is not detected.
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2-1-2 Calculation of current consumption

(1) Suppliable current

Type Internal 5V DC Internal 24V DC Externally supplied 24V DC
. . 400mA 400mA

Main unit NAOPOOOO-O00OC 1000mA (Note 1) (Note 2) (Note 1) (Note 2)

Expansion unit with NAOE24T-31 948mA 350mA 337mA

power supply NAOE24R-34 948mA Total 337mA

Expansion power supply [NAOS-2/NAOS-4 400mA 250mA 250mA

Notes:

1) When using an AC power supply type unit at a power supply voltage of 120V AC or less, the total of the internal 24V DC

and externally supplied 24V DC becomes 575mA.

2) For AC power supply type of relay output, the total of internal 24V DC and external 24V DC becomes 275mA.

(2) Current consumption of main unit

Externally supplied 24V DC

Type Internal 5V DC Internal 24V DC (Note 3)
NAOPB14R-34C 360mA 65mA 60mA
NAOPB24R-000C 435mA 85mA 105mA

Advance main unit NAOPB32R-OOC 520mA 110mA 138mA
NAOPB40R-0OOC 530mA 125mA 156mA
NAOPB60R-OOC 555mA 200mA 210mA
NAOPA14T-34C 360mA 65mA 60mA
NAOPA24T-O00OC 435mA 85mA 105mA

Basic main unit NAOPA32T-O0OC 520mA 110mA 138mA
NAOPA40T-0O0OC 530mA 125mA 156mA
NAOPAGOT-OOC 555mA 200mA 210mA
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(3) Current consumption of expansion unit

Externally supplied 24V DC

Type Internal 5V DC Internal 24V DC (Note 3)
NAOEO8R-3 30mA 34mA 18mA
NAOEO08T-3 30mA 34mA 18mA
DIO expansion unit NAOE08X-3 30mA - 36mA
NAOEO08T-0 29mA 68mA -
NAOE16R-0 40mA 136mA -
NAOE16T-0 40mA 136mA -
NAOAX06-MR 25mA - 53mA
NAOAY02-MR 33mA - 90mA
NAOAWO06-MR 35mA - 103mA
AIO expansion unit NAOAX02-TC 30mA - 21mA
NAOAXO06-TC 30mA - 29mA
NAOAX16-TC 30mA - 58mA
NAOAX06-PT 32mA - 16mA
Load cell unit NAOF-LC1 32mA - 48mA
AIO board NA3AY02-MR 223 - -
NA3AWO03-MR 158 - -
Communication board NASLARST S5mA — —
NA3LA-ET1 110mA - -
NAOLA-RS3 18mA - -
Communication unit NAOLA-RS5 95mA - -
NAOLA-ET1 160mA - -
High-precision load cell unit | NAOFA-LC1 120mA - 48mA
Healthy unit NA8P-HE 10mA - -
Notes:

3) These values show consumed current when externally supplied 24V DC power supply is used for input/output power
supply. When not using externally supplied 24V DC power supply for input/output power supply, the current consumption

of externally supplied 24V DC becomes OmA.
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<Example of current consumption calculation>

Whether or not to use an expansion power supply is determined by the total current consumption of all the units. You need to
calculate the total current consumption and mount an expansion power supply unit if the current is insufficient.

Referring the tables on the previous page, calculate the current consumption.

Subtract the total current consumption of the main unit, additionally connected front board, expansion left side unit, and
expansion right side units from the current supplied from the main unit. When the result is minus, you need to mount an
expansion power supply. Thus mount an expansion power supply unit if the current is insufficient for the expansion units that are
connected on the right.

Expansion power supply units are excluded from the number of connectable expansion units.

e Main calculation formula
[Supplied current] - [Current consumption]
= [Current supplied from main unit] - [Current consumption of main unit]
- [Current consumption of front board]
- [Current consumption of expansion left side unit]
- [Total current consumption of expansion right side units]
>=0

* Calculation formula for current consumption on the right of the expansion unit with power supply
(Expansion unit with power supply is referred to as “Exp_powunit” here.)
Exp_powunit receives the remaining current of the main unit on the left side and adds it to the current that Exp_powunit
supplies to supply expansion units connected on the right.

|_MainR + |_Exp_powunit - |_ Exp>=0

* |_MainR (Remaining current of main unit)
= [Current supplied from main unit] - [Current consumption of expansion left side unit]
- [Current consumption of expansion right side units]
- [Current consumption of front board]
* |_Exp_powunit (Current supplied from Exp_powunit)
* |_Exp (Total current consumption of expansion units that are connected on the right of Exp_powunit)

* Calculation formula when using an expansion power supply unit
Use the above calculation formula by replacing Exp_powunit with the expansion power supply unit.

<Calculation of current consumption by using the loader function>

When registering units in the system definition by using the loader, you can check the total current consumption of the units and
the supplied current value.
(Since externally supplied 24V DC is not calculated by the loader, you need to calculate it.)

i
Unit station ko: Gitouit Mo Mame[Fezource name] : oK |
’ : z I FLNASRC ;I Cancel |
—Module atiribute type Cutline gpecification:
= Baseboatd unit type module Type | Outline specification Parameter .. |
N Gl dul WNAOPRO-C tain Unit B0p(with Calendar _
WIEHEEE TEEE NAIPAD-C Main Linit 40p(with Calendar -
% Block type module MANP32-C Main Unit 32p(with Calendar
© Enardt Al Haip24-C tain Unit 24piwith Galendar
BANE TYRE MACUIE MAIP14-C Mair Linit 14plwith Calendar
— Module eroup type
* Main Unit = Expansion Right Side Uit
4 »
= Expansion R0 it £ Frant Board J—I J
{© Expansion [0 Master Urit €80 Expansion Lett Side it Type: I™ Ho equipment
| Communication Adaptor, ! Expangion Power Unit HNAOP24-C
e S W Supplied current{mA): 28 Supplied current{mdA): )
- . 65 318
I B Comzumed, Supplied current 28 Conzumed Supplied current
(2207565 [1707315
S
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e Case1
When the main unit can supply sufficient current

NAOL NA3L ( NAOP | NAOE NAOE

A A A24T 08R 16T
-RS5 -RS1 -34C -3 -0
-
Result
Internal 5V DC -95 -55 +565 -30 -40 +345 (OK)
Internal 24V DC +315 -34 -136 +145 (OK)
Externally supplied
24V DC +295 -18 +277 (OK)
* Case 2

When the main unit cannot supply sufficient current

NAOL NA3L ( NAOP | NAOE NAOE NAOE NAOA

A A A40T 08R 16T 16T X06
-RS5 -RS1 -34C -3 -0 -0 -MR
\
Result
Internal 5V DC -95 -55 +470 |-30 -40 -40 -25 +185 (OK)
Internal 24V DC +275 -34 -136 -136 -31 (overload)
Externally supplied
24V DG +244  |-18 -53 +173 (OK)
e Case 3

When an expansion power supply unit is mounted in the case 2

NAOL NA3L ( NAOP | NAOE NAOE

A A A40T 08R 16T
-RS5 -RS1 -34C -3 -0
-
Result Result

Internal 5V DC -95 -55 +470 |-30 -40 +250 (OK) | 400 -40 -25 +585 (OK)
Internal 24V DC +275 |-34 -136 +105 (OK) | 250 -136 +219 (OK)
Externally supplied
24V DC +244  [-18 +226 (OK) |250 -53 +423 (OK)
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2-2 System Definition
When using SPF series, you need to register the actual unit configuration in a project.

<Example of system configuration>

il
Front board

Type: NASLA-RS1

~ [l ooy [y oy fooy

au||e
£

e
£

X2 [ %

| )

1l =1 %0 Xta \cu\w\cz\co\va\w\ \Zavw \ua\a\

Hor) o R T 0 e 10 e e Cwlvlvalvailve[ -] #5100 [ o1]
012345

X6 | X6 | X0 | xiz | xt4 | xio

b
%
=
B 678910N
2 1213141516 17 01234
24 n v v v
& 0] 181920212223 567
= N atm
weom @
4 L]
W spe ser]
=) PR R
v Ut 89m0m12
b
3 012345 o 131415 ouren o
2 PORTO 6789101
=
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o T Vi [ V5 [ Y6 [ = [ v6 ] vio] [ I 10 ] Y11l vi2 | via 1 10+ v 23
o1 _yol c2 \ Y3 \ ca | c6 | vr ] c8 [ v9 [ vit \ !)12 \ Y13 | Y15 | ] C8 [ YB ] Ci0] CiZ [ Vi3 [ Y15 T0- Ti- 3 3
Bl ;H,H;H,H;H,H;H,H;H,H;H,H Bl I

e ekl SRESTRSESES| O ]| [TeesTeses
(——
Expansion left side unit Main unit Expansion right side unit Expansion right side unit
Type: NAOLA-RS5 Type: NAOPA40T-31C Type: NAOE16T-0 Type: NAOAX06-MR

<System configuration definition tree window>
The system configuration definition tree for the above system configuration is shown below.

=101

File Edit Miew Tool Help
mllﬂillil E|m|m| i K

i . System propertles

- Main Unit : Unit Mo-0: B_M&0C - NADP40-C

: E Expanziot Right Side Unit : Unit No-1: Sink Output 16paintz : HADET1ET-0

E Expanzion Right Side Unit : Unit No=2 : dnalog Input GGH @ HADARDG-MR

o8 Front Board : Unit No~100 : Gommunication board(232C 1CH.485 1GH) - NASLA-RS1
E Expanzion Left Side Unit : Unit No-200 @ R5-4850 2GH : NAOLA-RSS

F1 Help 4

<Rules for defining system configuration>

* For system definition, the unit on the right of the main unit is registered just below the main unit.
As for the unit station Nos. of units, the main unit is always assigned “0” (zero), and numbers beginning with 1 (one) are
assigned to expansion right side units, in their connected order.

* The front board is connected on the front of the main unit and registered below the expansion right side unit in the
configuration definition tree. The unit station No. is fixed to “100.”

» The expansion left side unit is connected to the left of the main unit and registered at the lowermost location in the
configuration definition tree. The unit station No. is fixed to “200.”
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2-3 1/0 Address Assignment

2-3-1 Rules for assigning I/0 addresses
In MICREX-SX series SPF, follow the rules below to assign I/O addresses.

<For Expert (D300win)>
Period Period
Prefix Unit No. Word No. Bi(toatgd;gis
t{ Input:  %IX (bit), %IW (word), %ID (double-word)
Output: %QX (bit), %QW (word), %QD (double-word)
<For Standard>
Period
Identifier Unit No. Word No. B'E(‘;"fg?)ss

t { Input:

1) Unit No.

A number (1 to 32) is assigned to SPF expansion right side units, in their connected order. The number assigned to the main
unit is always “0” (zero). The front board is assigned “100” (fixed) as an independent unit and the expansion left side unit with “200”

(fixed).

X (bit), WX (word), DX (double-word)
Output: Y (bit), WY (word), DY (double-word)

<Example of unit No. assignment>

Expansion
left side unit

Unit No. 200

Main unit

] Unit No. 0

- Expansion
- right side unit

Unit No. 1

| Expansion
- right side unit

Unit No. 2

Expansion
right side unit

Unit No. 3

Front board
Unit No. 100

2) Word No. and bit address

To each SPF unit, words starting from the word 0 (zero) are assigned for the number of words that the unit occupies. No same
word is assigned to both input and output. Therefore, for main unit and expansion units with both inputs and outputs, words are
assigned first to inputs and then to outputs. All types of main units (regardless of the No. of I/O points provided) occupy eight

words of the 1/0 area (input: four words, output: four words).
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2-3-2 Example of address assignment
1) Example of a system consisting only of a main unit with 40 points

Main unit with 40 points
Unit No. 0

Input: 24 points

output: 16 points

(Word address) F 0 (Bit address)
%IW0.0 (WXO0.0) %1X0.0.0 to %1X0.0.15 (X0.00 to X0.0F)
%IW0.1 (WX0.1) %1X0.1.0 to %1X0.1.7 (X0.10 to X0.17)

Input: 24 points

%QWO0.4 (WYO0.4) Output: 16 points %QX0.4.0 to QX0.4.15 (Y0.40 to Y0.4F)

2) Example of a system in which expansion units are connected to a main unit with 60 points

Main unit with 60 points | | Expansion || Expansion || Expansion
Unit No. 0 || right side unit || right side unit || right side unit

Input: 36 points
output: 24 points

Unit No. 1
Input: 14 points
output: 10 points

Unit No. 2
Input: 4 points
output: 4 points

Unit No. 3
Output: 16 points

(Word address)

%IW0.0 (WX0.0)
%IW0.1 (WX0.1)
%IW0.2 (WX0.2)

%QWO0.4 (WYO0.4)
%QWO0.5 (WYO0.5)

%IW1.0 (WX1.0)
%QW1.1 (WY1.1)

%IW2.0 (WX2.0)
%QW2.1 (WY2.1)

%QW3.0 (WY3.0)

F

Input: 36 points

Output: 24 points

Input: 14 points

| Output: 10 points

Input:
4 Boints

Output:
4 points

Output: 16 points

(Bit address)

%1X0.0.0 to %1X0.0.15 (X0.00 to X0.0F)
%I1X0.1.0 to %1X0.1.15 (X0.10 to X0.1F)
%1X0.2.0 to %IX0.2.3 (X0.20 to X0.23)

%QX0.4.0 to %QX0.4.15 (Y0.40 to Y0.4F)
%QX0.5.0 to %QX0.5.7 (Y0.50 to Y0.57)

%I1X1.0.0 to %I1X1.0.13 (X1.00 to X1.0D)
%QX1.1.0 to %QX1.1.9 (Y1.10 to Y1.19)

%I1X2.0.0 to %IX2.0.3 (X2.00 to X2.03)
%QX2.1.0 to %QX2.1.3 (Y2.10 to Y2.13)

%QX3.0.0 to %QX3.0.15 (Y3.00 to Y3.0F)
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3) Example of a system in which expansion units are connected to a main unit with 32 points

Main unit with 32 points
Unit No. 0

Input: 20 points

output: 12 points

Expansion
right side unit

Unit No. 1
Input: 8 points

Expansion
right side unit

Unit No. 2
Input: 4 words
output: 2 words

(Word address) F

0 (Bitaddress)

%IW0.0 (WX0.0)

Input: 20 points

%I1X0.0.0 to %1X0.0.15 (X0.00 to X0.0F)

%IW0.1 (WX0.1)

%1X0.1.0 to %IX0.1.3 (X0.10 to X0.13)

%QW0.4 (WY0.4)

Qutput: 12 points

%QX0.4.0 to %QX0.4.11 (Y0.40 to Y0.4B)

Input: 8 points

%IW2.0 (WX2.0

Input: 4 words

)
%IW2.1 (WX2.1)
%IW2.2 (WX2.2)

%IW2.3 (WX2.3)

%QW2.4 (WY2.4)

Output: 2 words

%QW2.5 (WY2.5)
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Section 3 Specifications

3-1 General Specifications

Item Specification Remark
Physical Operating ambient 0to +55°C (Note 4) IEC 61131-2
environmental | temperature
conditions Storage (transportation) | -25 to +70°C
temperature
Relative humidity 20 to 95%RH, no condensation
(Transport condition: 5 to 95%RH, no condensation)
Pollution degree 2 (Note 1)
Corrosion immunity Free from corrosive gases. Not stained with organic solvents
Operating altitude 2000 m or less above sea level (Transport condition: 70 kPa or more)
Mechanical Vibration Half amplitude: 0.15mm, Constant acceleration: 19.6 m/s?
service Two hours for each of three mutually perpendicular axes, Total six
conditions hours (Note 2) (Note 3)
Shock Acceleration peak: 98 m/s?
Three times for each of three mutually perpendicular axes
Electrical Electrostatic discharge |Contact discharge: +4kV, Aerial discharge: +8kV IEC 61000-4-2
Ser‘g?f Radiated, 80 to 1000MHz (10V/m) IEC 61000-4-3
conditions radio-frequency, 1.4 to 2.0 GHz (3V/m)
electromagnetic field 2.0to 2.7 GHz (1V/m)
. Equipment power, /0 power, AC 1/O (unshielded): +2kV IEC 61000-4-4
EFT/.B (Electrical fast Data communication, digital and analog I/O s’ (except AC unshielded
transient/burst) i
1/0): +1kV
Lightning impulse surge | AC equipment power: £2kV common mode, +1kV differential mode IEC 61000-4-5
DC equipment power: £+0.5kV common mode, +0.5kV differential
mode
Conducted radio 150kHz to 80MHz, 10V IEC 61000-4-6
frequency
Power frequency 50Hz, 30A/m |IEC 61000-4-8
magnetic field
Construction Panel-mounted type (open equipment)
Cooling Air cooling
Notes:

1) Pollution degree 2: This pollution does not conduct usually, but under certain circumstances temporary conductivity occurs
due to condensation.
2) The unit is fixed by screws to the control panel. When the unit is mounted to the DIN rail, care must be taken that
vibrations or shocks will not occur.
3) In an environment where repetitive or continuous vibration occurs, be sure to take vibration-proofing measures.
4) See “3-9 Temperature Derating of Main Unit.”
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Section 3 Specifications

3-2 Main Unit Performance Specifications

3-2-1 Performance specifications

Specification

Item

Main unit with 14/24 points Main unit with 32/40/60 points

Stored program,

Control system Cyclic scanning system (default task), periodic task, event task

Input/output connection method Direct input/output (local bus)

Whole: Scan batch refresh system

/O control system Digital 1/0: Task synchronized refresh system

CPU 16-bit processor

Memory types Program memory, data memory, temporary memory

<When using D300win>

IL language (Instruction List)

ST language (Structured Text)

LD language (Ladder Diagram)

FBD language (Function Block Diagram)
SFC elements (Sequential Function Chart)

<When using Standard Loader>
Original ladder language

Programming language ST language (Structured Text)

Length of instructions Variable length (depending on language)

Program memory capacity (Note 2) 8192 steps 20480 steps
Program steps in a POU 8192 steps 16384 steps
I/O memory 512 words
Standard memory 4096 words 8192 words
Retain memory 2048 words 4096 words
User FB memory 4096 words 8192 words
ILrJ1?tie;I f/zllrﬂaesrg?triﬁg memory 4608 words 9216 words
5632 words 11264 words
Memory Timer 256 points 512 points
(Note 1)
System FB | Integrating timer 0 point 0 point
memory Counter 256 points 512 points
Edge detection 1024 points 2048 points
Others 512 words 1024 words
System memory 512 words
Special relay/register (standard) 4096 words
Special relay/register (retain) 4096 words

Default tasks (Cyclic scanning): 1

No. of tasks Fixed cycle tasks + Event tasks: 15 in total

64 / Default task

No. of programs 8 / Fixed cycle task, Event task

Notes:

1) You can freely increase or decrease the area sizes of the standard memory, retain memory, user FB memory, and system
FB memory. The above table shows the default values.
2) The initial value setting area of the standard memory and retain memory is included.
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Section 3

Specifications

3-2-2 Memory backup and internal battery specifications
The primary battery built in the main unit cannot be replaced. When a voltage drop of the battery is detected, you need to

replace the main unit.

The battery connection switch is set to OFF at the factory shipment to save battery consumption. When you start using the main
unit, set the battery connection switch to ON to enable memory backup by the built-in battery.
For the details of the battery connection switch, see “3-11 Names and Functions” and “3-11-1 Main unit.”

Item

Specification

Remark

Backup area

Retain memory, retain attributed memory of
user FB and System FB instance memory,
RAS history, Calendar

Backup target parts: SRAM, RTC

Battery

Graphite fluoride lithium primary battery

Built-in battery, 1000mA/h, Unreplaceable

Backup time

10 years or more

Ambient temperature: 55°C

Battery voltage drop
detection function

Provided
(Updated approximately every 10 minutes
while the main power is ON.)

* When a voltage drop of the battery is detected (*1), the
PWR/BAT LED blinks alternately in red and orange.
The battery error in the system memory is set ON.

» When detected that the battery voltage is normal (*2),
the PWR/BAT LED lights up in red. The battery error in
the system memory is set OFF.

*1 2.4V or less

(battery voltage A/D conversion value 492)

*2 2.4V or more

(battery voltage A/D conversion value 493)

Battery voltage read
function

Provided
(Updated approximately every 10 minutes
while the main power is ON.)

- Battery voltage A/D conversion value is stored in the
special register “%MW1.61450 (WM61450).”

« Battery voltage
= Battery voltage A/D conversion value * 4.883 [mV]

* Battery voltage drop can be detected by an application.

Battery life

Life of primary battery: 10 years

<Notes on battery connection switch>
When the battery connection switch is OFF, the battery voltage drop detection LED also blinks. Check the switch status.

<Notes on detection of battery voltage drop and primary battery life>

* The built-in graphite fluoride lithium primary battery has a characteristic that its voltage is increased under a high ambient
temperature. Therefore, even if the battery voltage drop detection LED blinks at power-on of the main unit, it may turn OFF
as the temperature in the main unit rises while running.

» The remaining capacity of a graphite fluoride lithium primary battery never recovers even if the ambient temperature is high.
If the ambient temperature is high and the battery remaining capacity is low, the battery voltage may rapidly drop as the
remaining capacity is consumed.

In addition, as a result of moisture absorption for a long period, self discharge of a graphite fluoride lithium primary battery
may rapidly increase from some point to cause a rapid drop of the battery voltage.

* For the above reasons, if you confirm that the battery voltage drop detection LED blinks or when more than ten years have
passed since the date of shipment, promptly replace the main unit following the steps described in “5-2 Actions to be Taken
When Battery Voltage Drop is Detected” without turning off the power.

« If the battery voltage continues to decrease with the main power OFF, more and more data of the built-in SRAM can be
easily lost, which causes a memory backup error (retain memory loss) after the main power is turned ON. In addition, the
calendar may be stopped or delayed.

3-2-3 Calendar specifications

Item Specification Remark
Range Up to 31 Dec. 2069 23:59:59

Precision 1232 ppm (temperature: 25°C) +20 sec/day
Time setting/change Loader, user application
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3-3 Power Supply Specifications
3-3-1 AC power supply type

Item

Specification

Expansion unit

Main unit with power supply Expansion power supply
NAOPALOOT-31C NAOE24T-31 NAO0S-2

Rated input voltage 100 to 240V AC

(tolerance) (85 to 264V AC)

Rated frequency 50/60Hz

(tolerance)

(47 to 63Hz)

Dropout tolerance

20ms or less

Power consumption

36W, 65VA

21W, 40VA

Inrush current

20A at 264V AC

Built-in fuse specification

2A, 250V AC (unreplaceable by users)

Internal 5V DC

5V DC +5%, 1A (max.)

5V DC 5%, 948mA (max.)

5V DC £5%, 400mA (max.)

24V DC £10%, 400mA (max.)

24V DC £10%, 350mA (max.)

24V DC £10%, 250mA (max.)

Power T iemal 24V DC
supply
output | Externally supplied

24V DC

24V DC £10%, 400mA (max.)

24V DC £10%, 337mA (max.)

24V DC £10%, 250mA (max.)

Insulation method

Transformer/photocoupler

Dielectric strength

1500V AC, 1 minute

Insulation resistance

10MQ or more (500V DC megger)

3-3-2 DC power supply type

Item

Specification

Main unit
NAOPOIOOO-34C

Expansion unit
with power supply

Expansion power supply
NAO0S-4

NAOE24R-34
Rated input voltage 24V DC
(tolerance) (20.4 to0 28.8V DC)
Dropout tolerance 10ms or less
Power consumption 36W 21W
Inrush current 20A at 24V DC
1.5A, 125V

Built-in fuse specification

2.5A, 125V (unreplaceable by the user)

(unreplaceable by users)

Internal 5V DC

5V DC £5%, 1A (max.)

5V DC +5%, 948mA (max.)

5V DC +5%, 400mA (max.)

Power T temal 24V DC 24V DC +10%, 400mA (max.) 24V DC +10%, 250mA (max.)
supply . 24V DC +£10%,
output | Externally supplied 337mAin total (max.)

24V DC

24V DC £10%, 400mA (max.)

24V DC £10%, 250mA (max.)

Insulation method

Transformer/photocoupler

Dielectric strength

500V DC, 1 minute

Insulation resistance

10MQ or more (500V DC megger)

Notes:

The external 24V DC power supply output is not insulated from the internal 5V DC and the internal 24V DC.
If you need an insulated 1/O power supply, externally prepare 24V DC power supply.
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3-4 Input Specifications
3-4-1 DC input specifications

(1) Specifications

Function High-speed Medium-speed Low-speed Expansion
DC input DC input DC input DC input
Rated voltage 24V DC
Input.sllgnal Voltage (tolerance) 26.4V DC
conditions
Ripple factor tolerance 5%
Input type Source, sink common (by external wiring)
Input current (at 24V DC) | Approx. 9mA Approx. 6.5mA Approx. 4mA
Input impedance Approx. 2.7kQ Approx. 3.7kQ Approx. 5.9kQ
Operating OFF to ON [18.5 10 26.4V 19.5 to 26.4V 20.5t0 26.4V
voltage ON to OFF |0 to 5V 0to 5V 0to 5V
Input type DC type 1
- Hardware 1us or less 22us or less 0.55ms or less 5.5ms or less
Input circuit
characteristic You can select any of the following values in the system
Input delay definition:
time Digital filter “No set,” 0.5ps, 1ps, 1.5us (default), 2us, 2.5us, 3us, 3.5us, _
10us, 30us, 100us, 300us, 1ms, 3ms, 3ms/10ms, 10ms, or
15ms
* Recommended to set at 1.5us or more

Maximum input frequency

/operating time
(Note 1)

200kHz/2.5ps
(Advance main unit)
100kHz/5ps

(Basic main unit)

20kHz/25ps

0.83kHz/0.6ms

External wire connections

Terminal block (M3 screw)

Input indication

LED indicator turns on when input is “ON” and turns off when input is “OFF”.

Isolation method

Photocoupler

Dielectric strength

1500V AC 1 minute (between input terminals and frame ground)

Insulation resistance

10MQ or more with 500V DC megger (between input terminals and frame ground)

Derating condition Specified (Note 2) None
NAOPA14T-34C X0, 1 X2to7 - -
NAOPA24T-30C X0,1,4,5 X2,3,6t013 - -
NAOPA32T-30C X0,1,4,5,8,9 X2,3,6,7,10to 15| X16 to 19 -
NAOPA40T-30C X0,1,4,5,8,9 X2,3,6,7,10t0 15| X16 to 23 -
NAOPABOT-300C X0,1,4,5,8,9,12,(X2, 3,6, 7, 10, 11, X16 1o 35 :

Corresponding 13 14,15

terminal No. NAOPB14R-34C X0, 1 X2to7 - -
NAOPB24R-30C X0, 1 X21t0 13 - -
NAOPB32R-30C X0, 1 X2to 15 X16to 19 -
NAOPB40R-30C X0, 1 X21to 15 X16 to 23 -
NAOPB60R-30C X0, 1 X210 15 X16 to 35 -
Expansion unit - - - All inputs

Notes:

1) In A/B-phase input mode, the maximum input frequency becomes half.
2) See “3-9 Temperature Derating of Main Unit.”
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(2) Input circuit configuration and external connection

The 24V DC digital input circuits are available for high, medium and low speed. They all have the similar circuit structures but
with different response speeds. When making the connection of external digital input devices, the one ends of all input devices
(e.g. buttons and switches) are connected together and called the external common wire, while the other ends of input circuits
are connected to the input terminals X0, X1, X2, etc., of SPF. Then finish it by connecting the external common wiring and
internal common terminal S/S to the 24VDC power. When connecting the internal common terminal S/S to 24V+ (positive) and
the external common wire to 24V- (negative), then the circuit serves as a sink input. On the contrary, while exchange the wiring
of the above internal and external common will serve as a source input. The above wiring schemes can illustrated below:

» Wiring of source input

External common line

External | NPN
ower — 24V DC i
FsJuppIy T sensor ; <— Input device
w24V -] S/S X0 X1 X2 3 ot
Internal { {
common R1 R1 R1 R1
terminal
SPF n R2 R2 R2 R2 B
| —
-\ -\ -\ W\
24V DC o o o o
(Not available when using ‘ [yl
an expansion unit without o L7 L e
power supply.) 1 1 1
T oxo O ox1 x2 X3

 Wiring of sink input

External common line

External + BNP
ower — N
gupply — 24V DC sensor j ~<— Input circuit
[+24V] - SIS \_xrj X1 \_ng} 3 wTeT
Fntemal L
common R1 R1 =R1 R1
terminal
SPF ] )

24V DC
(Not available when using
an expansion unit without
power supply.)

ik
bkl
kil

R
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3-5 Output Specifications

3-5-1 Transistor output specifications
(1) Specifications

High-speed Medium-speed Low-speed Expansion
Item
output output output output
Output Rated voltage 120 24V DC
power supply | Rated voltage
Output type Sink output
0.5A/point 0.5A/point
Max. load current (Note 1) (Note 2)
Voltage drop 0.6V 2.2V 2.2V
. |Response |ON to OFF |2ps 30ps 30 to 32us
Output circuit | ,.
characteristic | 1M OFF to ON |2ps 15us 15to 17ps
Pulse outout frequenc Max. 200kHz Max. 20kHz 3 B
putirequency 1 Note 3) (Note 4)
Leakage current in
OFF state Max. 0.1mA/ 30V DC
Output element Transistor output
Output Built-in fuse None
protection Surge absorption circuit |Zener diode
method
Others None

External wire connections

Terminal block (M3 screw)

Output indication

LED indicator turns on when input is “ON” and turns off when output is “OFF”.

Isolation method

Photocoupler

Dielectric strength

500V AC 1 minute (between output terminals and frame ground)

Insulation resistance

10MQ or more with 500V DC megger (between output terminals and frame ground)

Derating condition Specified (Note 5) None
NAOPA14T-34C YOto3 Y4,5 - -
NAOPA24T-301C YOto3 Y4t07 Y8, 9 -

Corresponding | NAOPA32T-30C Y0to5 Y6, 7 Y8 to 11 -

terminal No. | NAOPA40T-30IC Y0to 5 Y6, 7 Y8 to 15 -
NAOPAGB0T-30C YOto7 - Y8 to 23 -
Expansion unit - - - All outputs

Notes:

1) The total of all points is “0.1A x No. of output points” or less.

Example: In the case of a unit with 40 points (No. of output points: 16 points), the total is 1.6A or less.

2) 0.1A/point for an expansion unit with 24 points (NAOE24T-31)
3) 100kHz for A/B-phase output mode
4) 8kHz for A/B-phase output mode

5) See “3-9 Temperature Derating of Main Unit.”
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(2) Output circuit configuration and external connection
Transistor sink output

SPF

N
A
ey

!
&

— e

|
=
L
=
A
|
L

T + + + +
1A 2A
FUSE FUSE
2-point common output block 4-point common output block

3-8



Section 3 Specifications

(3) Speeding up transistor output circuits

With the sink structure in a transistor circuit, when the transistor switches from ON to OFF, the junction capacitor between
transistor CE electrodes should be charged to near the load voltage VDD before it can stop the current running through the
photocoupler inside the load, which increase the OFF time and decrease the response speed. This problem can be solved by
adding a Dummy load to accelerate charging rate and speed up the working frequency of transistor output. For the transistor
output, Dummy load that are added to the high and medium-speed transistor output and generate a load current of 20 to 50mA
is adequate. For low speed transistor where its driving capability (0.5A) but speed is concerned, adding a Dummy load only
decreases its driving capability without any significant improvement and hence is not recommended. The following diagram
shows how to add a Dummy load to transistor sink output.

SPF

Load R: Dummy load
I: Load current

| + VDD
—— 12to0 24V DC

Co | J7

VDD
= T =20 to 50mA
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3-5-2 Relay output specifications
(1) Specifications

Item Specification

Output power Rated voltage

" 250V AC orless / 30V DC or less
supply conditions [ (tolerance)

Output type Relay output

2A/common, 4A/common (resistive load)

Max. load current 80VA (AC) / 24VA (DC) (inductive load)

Output circuit Response | ON to OFF [ 10ms or less

characteristic time OFF to ON | 10ms or less

Min. make/break current [ 5V DC, 2mA

Output element Relay output
On/off times Max. 1800 times/hour
Built-in fuse None

Output protection Surge absorption circuit | None

method
Others None
External wire connections Terminal block (M3 screw)
Output indication LED indicator turns on when input is “ON” and turns off when output is “OFF”.
Isolation method Relay
Dielectric strength 1500V AC 1 minute (between output terminals and frame ground)

10MQ or more with 500V DC megger

Insulation resistance (between output terminals and frame ground)

Derating condition Specified (Note 1)

Notes:
1) See “3-9 Temperature Derating of Main Unit.”
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(2) Output circuit configuration and external connections

Each relay can provide current up to 2A. The maximum rated current in all output commons of SPF is 4A. Its mechanical lifetime
can reach up to 2 million times. The lifetime also varies depending on working voltage, load type (power factor cosy) and
contact current. In the case of pure resistive load (cosw=1.0) at 120VAC and 2A, the lifetime of contacts is about 250 thousand
times. While for high inductive or capacitive load with cosy up to 0.2 and current within 1A, the lifetime decreases rapidly to
about 50 thousand times (AC200V) or 80 thousand times (AC120V).

o) o 5 o) b ey
SPF 401/0—— 401/0—— 403/0—— 403/0—— 403/0—— 403/0——
= ] 8 e B e
—eee—c2} fr2] fr3} fc4] fra} fre} fre} (Y7 }eee—
AC/DC AC/DC
e [ UEe [ U DL
supply a4 supply A
Fuse Fuse
——] ——1
Life curve
LACT 20V resistive
30 R DC30Vr =7 ms
100 PR ACI20V (050=0.4
) SRR A0V (050 =04 ]
k3 gg ~ SE D O EN o]
é 20 “:: ‘\,:\ ’; ‘ resistive
g 10 j\‘ \:‘- -;
S EMNUIRSN
g =T N
2 DC100~120 VY]
r =/—-40ms N

01 020305071 2 3 5

Contact current (A)
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3-5-3 Output device protection and noise suppression in DO circuit

Since the digital output circuits are mainly used for the ON/OFF switching operation, the output components such as relays,
transistors and TRIAC can be deemed as kinds of switch components. Normally, surge currents or counter-electromotive force
voltages are generated during the ON/OFF operation of these switch components. The effect of surge currents or counter-
electromotive force voltages is particularly serious when heavy capacitive or inductive loads are incorporated, which may cause
damage to the output components or generate noises in other electronic circuits and equipment. Special consideration should
be given to relays and transistors when they are used in high power applications or connected with capacitive or inductive loads
and are described in the following:

(1) Protection of relay contacts and noise suppression

Because the relay contacts are used to contact switch components having extremely low resistance, the surge current IR
generated instantly upon turning on the relay is normally pretty strong (even if the steady load current is very small). Under such
strong surge, the contact tends to melt and stick due to extreme temperature in such a way that the relay cannot trip when it is
disconnected. In addition, when the relay connections are OFF, large di/dt is generated because of the instantaneous change
from low resistance to open circuit () soon after following the tripping of contact. As a result, an extremely strong counter-
electromotive force voltage is induced, which creates sparks between the electrodes of two relay contacts and results in poor
contact due to carbon deposits. Among those three output components, either in ON or OFF state, very serious interference can
be caused by the surge current or the counter-electromotive of the relay. The solutions to this problem are listed as follows:

1) Suppression of surge current

Connect a small resistor R in series to lower the surge current, but note that too large R will affect the driving capability or cause
too much voltage drop.

PLC output
relay
Load /R\
R } \/ } Surge current welds contacts.
Is o
Ir v o | B j
Electric | o T L—J — VDD
circuits T
VDD
R= I— (note power dissipation P = Is?R and voltage drop V = IsR)
r max

Ir max of relay in SPF = 5A
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2) Suppression of counter-electromotive force

For the inductive load, whether in AC or DC power, suppression devices must be connected in parallel to both its ends to protect
the relay contacts and lower noise interference. The schematic diagrams for AC and DC powers are shown below, respectively:

PLC Relay output

Inductive load

. i LWHJ R: 100~120
®§ R C C: 0.11t0 0.24uF
|

Scheme of AC power load

PLC Relay output
Inductive load

oy

@ ﬁ Jj’ D: 1N4001 diode or
|

— VDC equivalent device

(

Suppress by a diode in DC power load (for low power)

PLC Relay output
Inductive load

D: 1N4001 diode or

® J& - * equivalent device
<> = vDC q
¥ ZD D [ ZD: 9V Zener, 5W

O

Suppress by a diode + Zener in DC power load (for high power and frequent ON/OFF)

(2) Contact transfer

Contact transfer refers to a phenomena in which one side of contact melts or evaporates and is transferred to the other side
because of on/off operation of the DC load. As the number of on/off times increases, the protruded portion on one contact grows
and the embossed portion on other contact becomes correspondingly large. Eventually the two contacts are locked as if contact
melting occurred. This phenomena may occur within the ratings of relay contacts. In particular, when a relay is used to turn on
and off a capacitive load, this phenomena may occur. In this case, use a resistor to suppress inrush current.
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(3) Protection of transistor output and noise suppression

The transistor output in SPF already includes Zener diode for counter-electromotive force, which is sufficient for low power
inductive load and medium frequency of ON/OFF application. In conditions of high power or frequent ON/OFF, please construct
another suppression circuit to lower noise interference and prevent voltage from exceeding the limit or overheating that may
damage the transistor output circuit.

PLC Relay output
Inductive load

% ' pe  D: TN4001 diode or
[ equivalent device

oy

Suppress by a diode (for low power)

PLC Relay output
Inductive load

lJr D: 1N4001 diode or
7'y -« p = VvDC equivalent device
2 D [ ZD: 9V Zener, 5W

Suppress by a diode + Zener (high power and frequent ON/OFF)
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3-6 Analog Unit/Board Specifications
3-6-1 Analog input unit (NAOAX06-MR)

(1) Specifications

Item Specification
Type NAOAX06-MR
No. of input channels 6 channels

Input impedance

Voltage: 63.2 kQ, Current: 250 Q

Maximum allowable input

Voltage: £15V, Current: 30mA

-10 to +10V, -5 to +5V, 0 to 10V, 0 to 5V

Input range -20 to 20mA, -10 to 10mA, 0 to 20mA, 0 to 10mA
(Collectively set for all channels by the jumper pin in the unit)
Resolution 12 bits or 14 bits (Set for individual channels by the program loader.)

Overall accuracy

1% ™1

A/D conversion value

INT type

Sampling period

Synchronized with the scan of the main unit.

Moving average

1 to 16 times (Set for individual channels by the program loader.)

External wire connections

8-pole terminal block (M3) x 2, Tightening torque: 0.59 to 0.78 N-m

Applicable wire size

AWGH#22-18 * Be sure to use shielded twisted pair cables.

Status indication

5V power supply display, ON when normal (red)

Isolation method Not isolated

Occupied words 6 words

External power supply 24V DC, 53mA *Wiring length: 10m or less
Internal current consumption 5V DC, 25mA

Dimensions

40 (W) x 90 (H) x 80 (D) (mm)

*1 The overall accuracy is the specification for when noise described in “Electrical service conditions” is not applied.
If noise is applied, the overall accuracy may exceed the above specification.

(2) Names

Terminal block

Expansion connector (IN)

Status indication LED

* For the detailed specifications of and how to use the analog input unit (Type: NAOAX06-MR), refer to the user’s manual “Analog

Unit (FEH527).”

T
SllSEISEISE
\ lenlen _—
oy -] o i | <Signal assignment>
[ +24V IN- [ 10+ [ 1+ |
Expansion connector (OUT) L © T ac [ 10- [ n-
v
_SPE]
EPWR
A
EIe I IE] Terminal block
‘@‘ ‘ | 12\+ 12‘— IT 1‘3— l‘\H 14‘— I‘\y 15‘— |
H 1@\\ e
;J
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3-6-2 Analog output unit (NAOAY02-MR)

(1) Specifications

Item Specification
Type NAOAY02-MR
No. of output channels 2 channels

External load resistance

Voltage output: 500 Q to 1 MW, Current output: 0 to 500 Q or less

Analog output range

-10 to +10V, -5 to +5V, 0 to 10V, 0 to 5V
-20 to 20mA, -10 to 10mA, 0 to 20mA, 0 to 10mA
(Collectively set for all channels by the jumper pin in the unit)

Resolution 14 bits
Overall accuracy +1%
Data type of digital output value |[INT type

Output period

Synchronized with the scan of the main unit.

External wire connections

8-pole terminal block (M3) x 2, Tightening torque: 0.59 to 0.78 N-m

Applicable wire size

AWGH#22-18 * Be sure to use shielded twisted pair cables.

Status indication

5V power supply display, ON when normal (red)

Isolation method Not isolated

Occupied words 2 words

External power supply 24V DC, 90mA *Wiring length: 10m or less
Internal current consumption 5V DC, 33mA

Dimensions

40 (W) x 90 (H) x 80 (D) (mm)

(2) Names

Terminal block

Expansion connector (IN)

Status indication LED

T
lleellecllad]
ledlellenlley _—
[+ 24V IN- | oor | o1 | <Signal assignment>
AG 00- O1-
[ +24v N- [ o0+ [ Of+ ]
Expansion connector (OUT) [ © [ ac [ oo- [ oi-]
v
_SPE|
EPWR
A
T e Terminal block
SISl e
[
C—— J

* For the detailed specifications of and how to use the analog output unit (Type: NAOAY02-MR), refer to the user’s manual “Analog

Unit (FEH527).
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3-6-3 Analog input/output unit (NAOAW06-MR)

(1) Specifications

Item Specification
Type NAOAWO06-MR
No. of input channels 4 channels

Input impedance

Voltage: 63.2 kQ, Current: 250 Q

Maximum allowable input

Voltage: £15V, Current: 30mA

-10 to +10V, -5 to +5V, 0 to 10V, 0 to 5V

Input range -20 to 20mA, -10 to 10mA, 0 to 20mA, 0 to 10mA
(Collectively set for all channels by the jumper pin in the unit)
Resolution 12 bits or 14 bits (Set for each channel by the program loader.)

Overall accuracy

1% *1

A/D conversion value

INT type

Sampling period

Synchronized with the scan of the main unit.

Moving average

1 to 16 times (Set for individual channels by the program loader.)

No. of output channels

2 channels

External load resistance

Voltage output: 500 Q to 1 MQ, Current output: 0 to 500 Q or less

Analog output range

-10 to +10V, -5 to +5V, 0 to 10V, 0 to 5V
-20 to 20mA, -10 to 10mA, 0 to 20mA, 0 to 10mA
(Collectively set for all channels by the jumper pin in the unit)

Resolution 14 bits
Overall accuracy +1%
Data type of digital output value |[INT type

Output period

Synchronized with the scan of the main unit.

External wire connections

8-pole terminal block (M3) x 2, Tightening torque: 0.59 to 0.78 N-m

Applicable wire size

AWG#22-18 * Be sure to use shielded twisted pair cables.

Status indication

5V power supply display, ON when normal (red)

Isolation method Not isolated

Occupied words 6 words

External power supply 24V DC, 103mA *Wiring length: 10m or less
Internal current consumption 5V DC, 35mA

Dimensions

40 (W) x 90 (H) x 80 (D) (mm)

*1 The overall accuracy is the specification for when noise described in “Electrical service conditions” is not applied.
If noise is applied, the overall accuracy may exceed the above specification.
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(2) Names
Terminal block
T -1 1
edlegeglledl]
ledlen]eslien S
Le24v IN- | tor | it | <Signal assignment>
[£] AG | 10— Ti-
[ +2av N- ] 00+ | O1+ |
Expansion connector (IN) Expansion connector (OUT) [ & [ ac [ oo- [ o1- |
v
Status indication LED
SPF|
EPWR
A
o 2 Terminal block
S Rded] e o
e

* For the detailed specifications of and how to use the analog input/output unit (Type: NAOAW06-MR), refer to the user’s manual
“Analog Unit (FEH527).”
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3-6-4 Analog output board (NA3AY02-MR)

(1) Specifications

Item Specification

Type NA3AY02-MR

No. of output channels 2 channels

External load resistance Voltage output: 1k Q to 1MQ, Current output: 0 to 500 Q or less
0 to +10V

Analog output range 0 to 20mA
* Selectable by wiring of the terminal block.

Resolution 12 bits

Overall accuracy +1%

Data type of digital output value | INT type

Output period Synchronized with the scan of the main unit.

External wire connections 5-pole European-style terminal block (M2) x 1, Tightening torque: 0.2 N-m
Applicable wire size AWG#28-16 * Be sure to use shielded twisted pair cables.

Status indication None

Isolation method Not isolated

Occupied words 2 words

Internal current consumption 5V DC, 223mA

*1 Screw tightening torque for mounting the board on a main unit: 0.2 N-m

(2) Names
<Signal assignment>
T ﬁ o ||voo+
pr [ 0 ]|oo:
[ o o0
> [ o Jjwor B@ VO1+
([;:: NA3AY02-MR I B@ 101+
T ﬁ o ||enD
1) Terminal block T

* For the detailed specifications of and how to use the analog output board (Type: NA3AY02-MR), refer to the user’s manual
“Analog Unit (FEH527).”
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3-6-5 Analog input/output board (NA3AW03-MR)

(1) Specifications

Item Specification
Type NA3AWO03-MR
No. of input channels 2 channels
Input impedance Voltage input: 100 kQ, Current input: 125 Q
Maximum allowable input Voltage: £15V, Current: 30mA
0 to +10V
Analog input range 0 to 20mA
* Selectable by wiring of the terminal block.
Resolution 14 bits (Set for each channel by the program loader.)
Overall accuracy 1% *1
A/D conversion value INT type
Sampling cycle Synchronized with the scan of the main unit.
Moving average 1 to 16 times (Set for individual channels by the program loader.)
No. of output channels 1 channel
External load resistance Voltage output: 2 kQ to 1 MQ, Current output: 0 to 500 Q or less
0 to +10V
Analog output range 0 to 20mA
* Selectable by wiring of the terminal block.
Resolution 12 bits
Overall accuracy +1%

Data type of digital output value | INT type

Output cycle Synchronized with the scan of the main unit.

External wire connections 5-pole European-style terminal block (M2) x 1, Tightening torque: 0.2 N-m
Applicable wire size AWGH#28-16 * Be sure to use shielded twisted pair cables.

Status indication None

Isolation method Not isolated

Occupied words 3 words

Internal current consumption 5V DC, 158mA

*1 The overall accuracy is the specification for when noise described in “Electrical service conditions” is not applied.
If noise is applied, the overall accuracy may exceed the above specification.

*2 Screw tightening torque for mounting the board on a main unit: 0.2 N-m

(2) Names
<Signal assignment>
] - -
- Bfl o || vio+ H o || voo+
ol [Ho] o Bfl O || no+ B@ 100+
o|no  [[o oo
> [Bollw+ |Ho] H O || vii+ B@
o+ (Do nasawos-MR I 1
ollaw  |[F o[ ﬁ O || m+ B@
T |[Ho]|ew = 0 ||eno
1) Terminal block

* For the detailed specifications of and how to use the analog input/output board (Type: NA3BAWO03-MR), refer to the user’s
manual “Analog Unit (FEH527).”
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3-6-6 Thermocouple input unit (NAOAX02-TC/NAOAXO06-TC/NAOAX16-TC)

(1) Specifications

Item Specification
Type NAOAX02-TC NAOAX06-TC NAOAX16-TC
No. of input channels 2 channels 6 channels 16 channels

Resolution

0.1°Cor1°C *1

Thermocouple type

J,K,R,S,E, T, B, N (Collectively set for all channels by the program loader)

Temperature measurement

range

J: -200.0 to 1200.0°C -328.0 to 2192.0°F

K: -200.0 to 1200.0°C

-328.0 to 2192.0°F

T:-190.0 to 380.0°C -310.0to 716.0°F

E: -190.0 to 1000.0°C

waowZz

-310.0 to 1832.0°F
:-200.0 to 1000.0°C -328.0 to 1832.0°F
: 350.0 to 1800.0°C 622.0 to 3272.0°F
:0.0to0 1800.0°C 32.0 to 3272.0°F
:0.0t0 1700.0°C 32.0 to 3092.0°F

Cold junction automatic
compensator

Built in the unit

Overall accuracy

£(1% +1°C) *2

Data type of
A/D conversion value

INT type

Sampling period

1 second (high speed) or
2 seconds (low speed)

2 seconds (high speed) or
4 seconds (low speed)

3 seconds (high speed) or
6 seconds (low speed)

(Collectively set [high speed or low speed] for all channels by the program loader.)

Moving average

No moving average / 2/ 4 / 8 times
(Collectively set for all channels by the program loader.)

External wire connections

8-pole European-style terminal block (M2) x 2,

Tightening torque: 0.2 N-m

18-pole terminal block (M3) x 2,
Tightening torque:
0.59t0 0.78 N-m

Applicable wire size AWG#28-16 AWG#22-18
Status indication 5V power supply display, ON when normal (red)
Isolation method Transformer (power supply) and photocoupler (signal) Not isolated
Occupied words 2 words 6 words 16 words

24V DC, 21mA 24V DC, 29mA 24V DC, 58mA

External power supply

*Wiring length: 10m or less

Internal current
consumption

5V DC, 30mA

Dimensions

40 (W) x 90 (H) x 80 (D) (mm)

90 (W) x 90 (H) x 80 (D) (mm)

*1 The resolution is determined by the setting of the “sampling period” in the parameter.
When the resolution is 1°C: Set to “high speed.”
When the resolution is 0.1°C: Set to “low speed.”

*2 The overall accuracy is the specification for when noise described in “Electrical service conditions” is not applied.
If noise is applied, the overall accuracy may exceed the above specification.
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(2) Names
1) NAOAX02-TC

Terminal block

Expansion connector (IN)

Status indication LED

2) NAOAX06-TC

Terminal block

Expansion connector (IN)

Expansion connector (OUT)

LT

[+ [ - [P
0 T

Status indication LED

SPF
EPWR

Terminal block

Expansion connector (OUT)

NAOAX06-TC

T2 T3 T4 TS5
R

Terminal block

3-22

<Signal assignment>

ENEN .-
[0y R I (R ]

NAOAX02-TC

<Signal assignment>

BB
24V IN T0 T1

NAOAX06-TC

[ T2 [ 138 [ T4 [ T5 |
[+ -[+[-[+[-[+] -]
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3) NAOAX16-TC

2) Terminal block

I
‘ | 24V N | TO+ | T+ | T2+ | T3+ | TA+ | To+ | T6+ |
& [« [ 70 [ T1- [ 12 [ 13- [ 74 [ 75 [ T6- |
Expanstlon N Expansion
connector (IN) connector (OUT)
v .
Nameplate
IPWR
> [ —
/ SPE
1) Status indication LED ||
v
NAOAX16-TC
[T7+ T T8+ [ 1o+ [ T10+ [ Ti1+ [ T12+] T13+ [ T4+ | Ti5+ | 2) Terminal block
I [ 177 [ 18 [ 719 T1io [711- [ 112 [713- [114 115 1 "
[ —
<Signal assignment>
[ +24V IN- [ To+ [ Ti+ | T2+ | T3+ | T4+ | T5+ | T6+ |
[ A [ e [ T0- [ T1- [ T2- | T3- | T4 | T5- | T6- ]

NAOAX16-TC

[ T7+ ] T8+ | T9+ | TI10+ [ Tii+ | Ti12+ | Ti13+ ] Ti14+] Ti5+]
[ 17~ [ 78 [ T9- [ T10- [ Ti1-[ Ti2-] Ti13-[ Ti4-] Ti15-]

* For the detailed specifications of and how to use the thermocouple input unit (Type: NAOAX02-TC/NAOAXO06-TC/NAOAX16-TC),
refer to the user’s manual “Analog Unit (FEH527).”
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3-6-7 Resistance thermometer element input unit (NAOAXO06-PT)

(1) Specifications

Item Specification

Type NAOAX06-PT

No. of analog input channels 6 channels

Resolution 0.1°Cor1°C ™1
,(’;\I;;[;:igifle resistance thermometer Pt100, Pt1000 (JIS or DIN)

Pt100: -200.0 to 850.0°C (-328.0 to 1562.0°F)

Temperature measurement range | pt100: -200.0 to 600.0°C (-328.0 to 1112.0°F)

Overall accuracy 1% *2

Resistance of input wiring 20Q or less

Data type of A/D conversion value INT type

1 second (high speed) or 2 seconds (low speed)

Sampling period (Collectively set for all channels by the program loader.)

No moving average / 2/ 4 / 8 times

Moving average (Collectively set for all channels by the program loader.)

External wire connections 8-pole terminal block (M3) x 2, Tightening torque: 0.59 to 0.78 N-m
Applicable wire size AWG#22-18 * Be sure to use shielded twisted pair cables.

Status indication 5V power supply display, ON when normal (red)

Isolation method Not isolated

Occupied words 6 words

External power supply 24V DC, 16mA *Wiring length: 10m or less

Internal current consumption 5V DC, 32mA

Dimensions 40 (W) x 90 (H) x 80 (D) (mm)

*1 The resolution is determined by the setting of the “sampling period” in the parameter.
When the resolution is 1°C: Set to “high speed.”
When the resolution is 0.1°C: Set to “low speed.”

*2 The overall accuracy is the specification for when noise described in “Electrical service conditions” is not applied.
If noise is applied, the overall accuracy may exceed the above specification.

(2) Names

2) Terminal block

SRR
lenlignllenlien

L+ 24v IN- | Po: | prv | <Signal assignment>
[ & [com] poe- [ pi-]

=) com PO- Pi-

f f + 24V _IN - PO+ Pi+
Expansion connector (IN) Expansion connector (OUT) | [ & C(‘)M\ pL_ \ p‘1_ \

Nameplate

Ve

SPF

EPWR

1) Status indication LED

2) Terminal block

[P2r T P38+ [ Par [ P5+ |
[ P2= ] P3- [ P& [ P5 |

SEIISEISElSE

eSS
C—— J

[ P2+ [ P3+ | Pa+ | PS5+ |
[ P2- | P3- | P4~ | P5 |

* For the detailed specifications of and how to use the resistance thermometer element input unit (Type: NAOAXO6-PT), refer to
the user’s manual “Analog Unit (FEH527).”
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3-7 Communication Unit/Board Specifications

3-7-1 RS-232C/RS-485 general purpose communication board (NA3LA-RS1)
(1) Specifications

Item Specification

Interface RS-232C 1 channel (PORT1) |RS-485 1 channel (PORT2)
Synchronization method Start-stop synchronous transmission

Transmission speed 1200/2400/4800/9600/19200/38400/57600/115200

Transmission distance Max. 15m Max. 1km (19200bps or less)

No. of connectable units 1:1 1:15 (Max.)

Connection method D-sub, 9-pin connector (female) 3-pole European-style terminal block

Binary (without code conversion) or

Transmission code ASCII (with code conversion), EBCDIC (with code conversion)

Hardware Vertical parity (parity bit), framing, overrun error
Error control

Software Horizontal parity (BCC)
Bit send sequence From the lower-order bit (from LSB to MSB)

Data length which can be
transmitted or received at one Max. 512 bytes (Depending on the mode)
time (viewed from the PLC)

Internal current consumption 5V DC, 55mA

Occupied words 0 word

* Screw tightening torque for mounting the board on a main unit: 0.2 N-m

(2) Names
RS-485 transmission status indication LED ::(E I
oOTX O
ORX
° o
RS-485 terminal block >% ° :
° i
-]
PORT2
o 8
RS-485 terminating resistor switch | poRTt RS-232C connector
* Inside the surface cover [ """ """°
<RS-232C connector pin arrangement> <RS-485 terminal block arrangement>
Inch screw . . s q
Pin No. | Signal name | Description N ﬁ;?::l PR
1 - Not connected )
2 TXD Send data + (D+) |RS-485 send/receive +
° - 6| (M| o) [Rs485 sendireceive-
. 3 RXD Receive data (D-) send/receive
. 4 - Not connected G (SG) | Signal ground
6 5 SG Signal ground
6 - Not connected
7 CTS Clear to send
8 RTS Request to send
9

- Not connected

* For the detailed specifications of and how to use the RS-232C/RS-485 general purpose communication board (Type:
NA3LA-RS1), refer to the user’'s manual “General Purpose Communication (FEH528).”
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3-7-2 RS-232C general purpose communication unit (NAOLA-RS3)

(1) Specifications

Item

Specification

Interface

RS-232C 2 channels (PORT3, PORT4)

Synchronization method

Start-stop synchronous transmission

Transmission speed

1200/2400/4800/9600/19200/38400/57600/115200

Transmission distance

Max. 15km

No. of connectable units

1:1

Connection method

D-sub, 9-pin connector (female)

Transmission code

Binary (without code conversion) or
ASCII (with code conversion), EBCDIC (with code conversion)

Hardware

Vertical parity (parity bit), framing, overrun error

Error control
Software

Horizontal parity (BCC)

Bit send sequence

From the lower-order bit (from LSB to MSB)

Data length which can be
transmitted or received at one
time (viewed from the PLC)

Max. 512 bytes (Depending on the mode)

Internal current consumption

5V DC, 18mA

Occupied words

0 word

(2) Names

RS-232C connector

(z€2SY) v140d

(z€2SY) €140d

RS-485 transmission status indication LED

NAOLA-RS3

<RS-232C connector pin arrangement>

Inch screw

* For the detailed specifications of and how to use the RS-232C general purpose communication unit (Type: NAOLA-RS3), refer

Pin No. | Signal name | Description

1 - Not connected
2 TXD Send data

3 RXD Receive data
4 - Not connected
5 SG Signal ground
6to9 |- Not connected

to the user’s manual “General Purpose Communication (FEH528).”
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3-7-3 RS-485 general purpose communication unit (NAOLA-RSS5)

(1) Specifications

Item

Specification

Interface

RS-485 2 channels (PORT3, PORT4)

Synchronization method

Start-stop synchronous transmission

Transmission speed

1200/2400/4800/9600/19200/38400/57600/115200

Transmission distance

Max. 1km (19200bps or less)

No. of connectable units

1:15 (Max.)

Connection method

3-pole European-style terminal block

Transmission code

Binary (without code conversion) or
ASCII (with code conversion), EBCDIC (with code conversion)

Hardware

Vertical parity (parity bit), framing, overrun error

Error control
Software

Horizontal parity (BCC)

Bit send sequence

From the lower-order bit (from LSB to MSB)

Data length which can be
transmitted or received at one
time (viewed from the PLC)

Max. 512 bytes (Depending on the mode)

Internal current consumption 5V DC, 95mA
Occupied words 0 word
(2) Names
<RS-485 terminal block arrangement>
RS-485 terminal block
3| + SEEl Description
2 CEM| ¥ name
Fhte= 1k -
LI + (D+ RS-485 send/receive +
o W] 7
- (D-) RS-485 send/receive -
G (SG) Signal ground
=1l
ERlms~] )
hies 1L
/§/ Tl:lN
RS-485 terminating resistor switch
NAOLA-RS5

* For the detailed specifications of and how to use the RS-485 general purpose communication unit (Type: NAOLA-RS5), refer to
the user’s manual “General Purpose Communication (FEH528).”
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3-7-4 Ethernet communication board (NA3LA-ET1) /
Ethernet communication unit (NAOLA-ET1)

(1) Specifications

Item Specifications

Interface 10BASE-T 100BASE-TX
Transmission speed 10 Mbps 100 Mbps
Medium (physical specification) IEEE802.3u

AUTO MDI/MDI-X Not supported

Interface changeover system

Auto negotiation (automatic changeover)

Transmission medium

Twisted pair cable

Max. segment length

100m

Max. number of nodes

1 node / segment

General purpose
communication

Communication between the PLC and other nodes is performed by using TCP/IP
or UDP/IP protocol. Because of free data format, it is possible to communicate with
all kinds of nodes.

Loader communication

Communication | (Server operation)

Communication with a POD or loader, host PC is performed by a loader command.
No communication program is required on the PLC side.

function

Loader communication
(Client operation)

The data memory in the target device (another SPH or SPF) is read or written.
“R_READ?” (for reading data) and “R_WRITE” (for writing data) FBs are used for
communication.

Start these FBs to send or receive a loader command from the self station to the
target device.

Access method

CSMA/CD

Transmission protocol

TCP/IP, UDP/IP, ICMP (TYPE =0, 3, 8), ARP

Max. number of simultaneous
communicable nodes
(number of communication ports)

8 stations / physical port

Notes:
The maximum number of communication ports that one CPU can simultaneously
open is 16 when using both an Ethernet front board and a left side unit.
However, responses of communication deteriorate as the number of
communication ports per CPU increases.

Transmission code

Binary only

Internal current consumption

NA3LA-ET1: DC5V **mA, NAOLA-ET1: DC5V **mA

Occupied words

0 word

* Screw tightening torque for mounting the board on a main unit: 0.2 N-m

(2) Names
<NA3LA-ET1>

Ethernet status indication LED

RUN (@ Ethernet status indication LED
ALM |D
100M ACT LINK I UNK|D
a a a ACT (D
(] A
” ]
NA3LA-ET1
\J L/
ETHERNET Ethernet connector
Ethernet connector i%

NAOLA-ET1

* For the detailed specifications of and how to use the Ethernet communication board (NA3LA-ET1) and Ethernet communication
unit (NAOLA-ET1), refer to the user’s manual “SPF Ethernet Communication (FEH630).”
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3-8 Function Unit Specifications

3-8-1 Load cell unit (NAOF-LC1)

(1) Specifications

Item

Specification

No. of input channels

1 channel

Input range

0 to 2mV/V, 0 to 5SmV/V, 0 to 10mV/V, 0 to 20mV/V
(Set by the program loader.)

Resolution

16 bits (including a sign bit)

Digital conversion value

0 to 25,000 (INT type)

Load cell applied voltage

5V DC, 100 Q

Sampling period (A/D conversion cycle)

5/10/25/30/60/80Hz (Set by the program loader.)

Moving average

No moving average / 2/ 4 / 8 times (Set by the program loader.)

Nonlinearity 0.01% for full scale (at an ambient temperature of 25°C)
Accuracy Zero drift 0.2pV/°C
Gain drift 10ppm/°C

External wire connections

8-pole terminal block (M3) x 2, Tightening torque: 0.59 to 0.78 N-m

Status indication

5V power supply display, ON when normal (red)

Isolation method

Transformer (power supply) and photocoupler (signal)

Occupied words 1 word
External power supply 24V DC, 48mA
Internal current consumption 5V DC, 32mA
(2) Names
Terminal block
T
SRlISEISEISE
H@\ \@H@\ \@ o
Le2ay - | <Signal assignment>
B B
Expansion connector (IN) = Expansion connector (OUT)
Status indication LED
_SPF|
EPWR
z
_ e e T T2
8 o B Terminal block
*)(C CHO- -
S2EE) il 5 \@H
1 \
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(3) External connection

NAOF-LC1

-

16-bit Data 24-Bit -
< A-X
A/D

L R
L oro-]

:

Load Cell
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3-8-2 High-precision load cell unit (NAOFA-LC1)

(1) Specifications

Item

Specification

No. of input channels

1 channel

Resolution

24 bits (including a sign bit)

Data type of digital conversion value

INT type, DINT type

Load cell applied voltage

5V DC, 350 Q

Sampling period (A/D conversion cycle)

100 times/second

Max. measured voltage

-1mV to 39mV

Input sensitivity, resolution

0.15uV/d or more (d = minimum scale) 1/60000

External wire connections

8-pole terminal block (M3) x 2, Tightening torque: 0.59 to 0.78 N-m

Applicable wire size

AWG#22-18 * Be sure to use shielded twisted pair cables.

Status indication

5V power supply display, ON when normal (red)
Stable indicator (MD), Zero-point indicator (ZRO), Net weight indicator (NET),
Gross weight indicator (GRS)

Isolation method

Transformer (power supply) and photocoupler (signal)

Occupied words

0 word

Parameter storage area

Calibration parameters and set values are saved in the internal EEPROM.

External power supply

24V DC, 48mA *Wiring length: 10m or less

Internal current consumption 5V DC, 120mA
(2) Names
Terminal block —
‘EUjv‘ ‘EUjv‘ [Uj [Hj
H/H\ /H\H/H\H/H\
F]“E]“E] = A
Status indication LED Tovin - R . .
£ > T -] <Signal assignment>
POR PORT3 =) 3 o o
ML v Expansion connector
NET GRS MD ZRO
SPE|
EPWR
A
. T - 2 [SIG+ [ SIG- | EXC+ | EXC |
Terminal block R R R | FG | FG | G | FG ]
NIZ/INTZINIZINTZ
AN TN T/ H‘* AT
I
L —— J

* For the detailed specifications of and how to use the high-precision load cell unit (Type: NAOFA-LC1), refer to the user’s
manual “High-precision Load Cell Unit (FEH530).”
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3-9 Temperature Derating of Main Unit

SPF main units have temperature derating limits for the No. of simultaneous ON points.
Expansion units have no temperature derating limits.

(1) Main unit with 14/24 points

Advance main unit

(AC power supply/

24V DC power supply,
transistor output [0.1A])

Basic main unit

(AC power supply/
24V DC power supply,
relay output [1A])

Ambient operating

Ambient operating

temperature

temperature

60°C

50°C

40°C

30°C

20°C

©

60°C

50°C

40°C

30°C

20°C
(©

Main unit with 14 points

(2) Main unit with 32/40 points

Advance main unit

(AC power supply/

24V DC power supply,
transistor output [0.1A])

Basic main unit

(AC power supply/
24V DC power supply,
relay output [1A])

Ambient operating

Ambient operating

temperature

temperature

60°C

50°C

40°C

50°C

40°C

30°C

20°C
©

D
£
. Nolimit | 3
&
€
Q
o)
[S
<
Simultaneous
ON rate
0% 50% 100%
point) (7 points) (14 points)
(No. of simultaneous
ON points)
[®)]
£
| Nolimit | 5
5]
<
Q0
Qo
[S
<
Simultaneous
ON rate
0% 50% 100%
point) (7 points) (14 points)
(No. of simultaneous
ON points)
Main unit with 32 points
Z 16 points ( o
£
N ®
\\ Q
o
2
[S
<
Simultaneous
ON rate
0% 50% 100%
point) (16 points) (32 points)
(No. of simultaneous
ON points)
30 points .
£
54°C ©
[}
Qo
o
<
Q0
Q
[S
<
Simultaneous
ON rate
0% 50% 100%
point) (16 points) (32 points)
(No. of simultaneous
ON points)
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temperature

temperature

temperature

temperature

Main unit with 24 points

60°C 16 points ‘
50°C ™
51°C
40°C
30°C
Simultaneous
ON rate
20°C
0% 50% 100%
(0 point) (12 points) (24 points)
(No. of simultaneous
ON points)
60°C ' 20 points
50°C | Nolimit | 53°C
40°C
30°C
Simultaneous
ON rate
20°C
0% 50% 100%
(0 point) (12 points) (24 points)
(No. of simultaneous
ON points)
Main unit with 40 points
60°C /16 points 1]
. N
50°C <<
T~
40°C
30°C
Simultaneous
ON rate
20°C
0% 50% 100%
(0 point) (20 points) (40 points)
(No. of simultaneous
ON points)
60°C 30 points
o ‘\
50°C 50°C
40°C
30°C
Simultaneous
ON rate
20°C
0% 50% 100%
(0 point) (20 points) (40 points)
(No. of simultaneous
ON points)



Section 3 Specifications

(3) Main unit with 60 points

Main unit with 60 points

60°C

o 15 points |
[=
= N
s N
Advance main unit = 8 . <
(AC power supply/ 2 £ 40°C 42°C
24V DC power supply, E -
transistor output [0.1A]) 30°C
Simultaneous
ON rate
20°C
0% 50% 100%
(0 point) (30 points) (60 points)
(No. of simultaneous
ON points)
o 60°C 36 points ‘
£
" o
35 50°C
g s
Basic main unit = 45°C
(AC power supply/ 2 £ 40°C
24V DC power supply, g
relay output [1A]) <
30°C
Simultaneous
ON rate
20°C
0% 50% 100%

(0 point) (30 points) (60 points)

(No. of simultaneous
ON points)
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3-10 Terminal Arrangement and External Connection

3-10-1 Main unit

(1) Main unit with 14 points (8 points input / common, 2 points output / common x 3 circuits)

1) DC power supply type (NAOPA14T-34C, NAOPB14R-34C)

24V DC output

max. | @+ 24V OUT-6| X0e| [X2 X4 X6e| |- . - |
40mA | SsSe] . | Xie X3 X5 X7 ® . . o |
H‘\% 24VDC
« | Yie Y2e| Y4e | Y5e . < 1
009\ Yoe[ [c2el |y3e] |cae[ |- . - 1

VO OOV

1lamod

T

(2) Main unit with 24 points
(14 points input / common, 2 points output / common x 3 circuits, 4 points output / common)

1) AC power supply type (NAOPA24T-31C, NAOPB24R-31C)
2) DC power supply type (NAOPA24T-34C, NAOPB24R-34C)

xﬂhT
| W

max. | @ + 24V OUT - 6| X0 o |
400mA | S/56] o | Xié]

X12e

X10 |
X136

X11

IN—®—1AC100~240V

Y50 [ Y6e| YB8e|

Y2¢| Yie |

« | Yie
Se

coe |

YOe

c29 |

Y3e ]

C4e

C6e |

Y70 ]

Y9e ]

LOL

DO O

LOLO

Power

T_W ._T
In the case of

DC power supply type

Notes:
*” indicates an NC terminal, which cannot be wired to maintain necessary safety standards and prevent damage to the unit.

won oy
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(3) Main unit with 32 points
(20 points input / common, 2 points output / common x 4 circuits, 4 points output / common)

1) AC power supply type (NAOPA32T-31C, NAOPB32R-31C)
2) DC power supply type (NAOPA32T-34C, NAOPB32R-34C)

24V DTC output W """"""""""""""""""""""""""""""""

max. @+ 24voUT —e] X0e| [X2 | X4 | X6 | X8 | X0 | X12 [ X14 | Xi6 | X18@] [e | I
400mA | _S/Sé] - ] Xxiel X3 X5 X7 X9 X11 X13_[ XI5 X17_| Xi9e . - ]
IN —)—AC100~240V
« | Yle Y2e| Yie| Y5@ Yoo| <« | YBe| Yi0e | . . o |
Del Ycoel Yool [coel [v3e] [cael [ceel [Y7el cool (Yoo [yii@o] « [ « [ ]

o
slolaHIclolele

=

clelf clololHe

o, |

In the case of
DC power supply type

Power

(4) Main unit with 40 points
(24 points input / common, 2 points output / common x 4 circuits, 4 points output / common x 2 circuits)

1) AC power supply type (NAOPA40T-31C, NAOPB40R-31C)
2) DC power supply type (NAOPA40T-34C, NAOPB40R-34C)

A
Sl

max. L@+ 24V OUT —@] X0@
400mA |_S/Se] ]

| X10 | X12 | X14 | X16 X18 X20 | X226
X1®] X3 [ X5 [ X7 [ X9 [ X1 ]| X138 [ xi15 [ X17 [ X19 [ X21 [ X23é

IN—®)— AC100~240V

e 1 vie] voof vae[ vs5@] ve®| <« | va®| vio®| < | vi2@] vi4@]
el Ycoel Yool [c2el [v3e] |cael [cee] [Y7e] cse] [yo ol lvite] cize] [yize] lvi5e]

slolHclolclclHelelele

O
J1aMO,
JBaMO

colelelolH

et |

In the case of
DC power supply type

Power
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(5) Main unit with 60 points
(36 points input / common, 2 points output / common x 4 circuits, 4 points output / common x 4 circuits)

1) AC power supply type (NAOPA60T-31C, NAOPB60R-31C)
2) DC power supply type (NAOPA60T-34C, NAOPB60R-34C)

B ‘

24V DC output

[ _X0o] [X2 | X& | X6 | X8 | Xi0 | Xi2 | Xi4 | Xi6 | X8 | X20 | X22 | X24 sz xzs X30 | X32 | X34
] xie] x3 | X5 | x7 X9 | Xii] Xi3 [ X156 | Xi7 | Xi9 | X21 | X23 | X256 | Xo7 x29\><31 [ X33 | X35

Y18 0 Y20 Y22

| I
79| [19@] C20p | |v2i

. Y1 Y2 Yi@ | Y5 Yool < | Y8e[ YiOoe| - + 1 Yi6
Se|ACOe| YO C2¢ | |Y3 C4 Coe] |[Y7e] Coe] [Y9 1 15

5

LOOO <L DO

19MOd

Power
T_W ,_T

In the case of
DC power supply type
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3-10-2 Expansion unit
(1) Expansion unit with 8 points (4 points input / common, 2 points output / common x 2 circuits)

1) No power supply type (NAOEOSR-3, NAOEO8T-3)

—h
|

| s/se| xoé| [x2
] |

.—| X1 ¢

Yoo | Yie | Y2 o]
I

(2) Expansion unit with input 8 points (8 points input / common)
1) No power supply type (NAOE08X-3)

=

| s/se| xoe| [x2
Bl b |

o | X1

[

3-37



Section 3 Specifications

(3) Expansion unit with output 8 points (2 points output / common x 4 circuits)

1) No power supply type (NAOEO8T-0)

| Yse] Y50] Y6 o]
[ e [cae] [Cee| [YTe]

@
omod]
@
omod]
=
©

(4) Expansion unit with output 16 points
(2 points output / common x 4 circuits, 4 points output / common x 2 circuits)

1) No power supply type (NAOE16R-0, NAOE16T-0)

LOO LOOLO®

@

L _coe| [Yie] [C2e]| [C4e]| |Y5] [YTe]
] Yoe[ Y2e] Y3e| Yde| Y6e[ - ]

Le&e] Y8e| YiOe | Yile| Yi2e | Yide|
[ [csel [Yoe] [cloe] [Ci2e] [Y13e] [vi5e]

EN

Hicleelt el (eJele
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(5) Expansion unit with 24 points

(14 points input / common, 2 points output / common x 3 circuits, 4 points output / common)

1) AC power supply type (NAOE24T-31)
2) DC power supply type (NAOE24R-34)

= T
24VTDooutpm T ﬁ

max. [® + 24V OUT-e] X0 |

400mA | S/Se] o | X1é

IN—®— AC100~ 240V

Y2 _Y4e | Y5¢] Y6e| vae]

C29 |

v3e] [cae] [Coe ! [Y7e] [Y9e]

-F@E;H:O * \ \Ifo 9Y1 i

LOL

Power
T_ﬂ ._T
In the case of
DC power supply type

DOO {00000

)
]
2
@
=
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(6) Expansion power supply unit
1) AC power supply type (NA0S-2)

24V DC output

! !

le+24vOUT—o| =« | =« |
max.] ¢ | e | e | o ]
250mA

IN—®—1AC100~240V

SelTe T -
EN

Power

2) DC power supply type (NA0S-4)

24V DC output

|®+24vOUT-0] =« | « |
max |+ [« [« [ o]

250mA

IN —l— 24VDC

Power

kB
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3-11 Names and Functions
3-11-1 Main unit

The following figure describes the names and functions of the main unit using a main unit with 24 points (Type: NAOPA24T-31C)
as an example.
(1) Names

Mounting hole (94.5 x 2) When the cover plate is mounted 3) I/0 terminal block

o] kleledieleleslieslelesles
ﬂ m\@\\@H@H@H@H@H@H@H@\u 1) Status indication LED

|__+24v oui | |
oo LS8 T T T % [ 36 T 0 [ 6 [ il N

Cover plate oLz
- 1011

re Nameplate (on the right side)

. . .E‘IIKVTW E
2) Built-in loader port s wiy
.AlM &

v

23
67

PORTO

1
5
9

NAOPA24T-31C
N —@— ACI00 ~ 240V

Ewn.um\u\n\ /vs\vs\vs\ F
\@\\@H@\\@H@H@H@H@H@W
eeeeleeeeel o

<

3) I/O terminal block

DIN rail tab

When the cover plate is removed

Ol leliepliesliepliepllesliepliesliepliep
Front board connector @ ‘@‘ ‘@‘ ‘@‘ ‘@‘ ‘@‘ ‘@‘ ‘@‘ ‘@‘ ‘@‘ 5) Memory pack connector

wnmA \/\B\x\xa\s\m\x\x\wz

Expansion connector (left side) o5
118 91011
= 1213

Expansion connector (right side)

Front board fixing screw hole

| | NAOPA24T-31C

1

a I
vu vs 04

4) Battery connection switch L L ‘ ot ”@rﬁa E

@3\@H@H@H@\@@H@H@H@\ [o
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(2) Functions
1) Status indication LED

0123
4567 Input status indication (red)
8 91011
1213
IN (X)
m PWR/ * The left figure shows the status indication LED
2 EGL/ of the main unit with 24 points.
MEM
BAM o
OUT (Y)
Output status indication (red)
0123
4 567
8 9
PWR/BAT RUN/MEM ALM Status
(red/orange) (green) (red)
ON (red) ON OFF The CPU is running normally.
ON (red) OFF OFF The CPU is stopped normally.
A program is being downloaded.
ON (red) Blinks OFF (A program is being downloaded while the PLC is stopped or
being rewritten while the PLC is running)
ON (red) ON Blinks The CPU is running in a nonfatal fault condition.
. . A program is being rewritten while the PLC is running when
ON (red) Blinks Blinks the CPU is running in a nonfatal fault condition.
ON (red) Blinks Blinks A program is ben_wg downloaded when the CPU is stopped in
a fatal fault condition.
ON (red) OFF Blinks The CPU is stopped in a fatal or nonfatal fault condition.
Bllnks alternately - - Battery voltage is low or the battery connection switch is OFF
in red and orange
ON (red) OFF Blinks at high speed [ A unit fault has occurred. (system ROM or system RAM error)

2) Built-in loader port (PORT 0)

The built-in loader port is used to connect a personal computer loader.
Use a dedicated cable (Type: NAOH-CUV [1.8m]) to connect a personal computer loader.

* For the loader connecting cable (NAOH-CUV), the lock function has been added to the connector on the SPF side. Shipment of
loader connecting cables with lock is scheduled to begin in December 2018 (Note 1).

Loader connecting cable with lock (current product) Loader connecting cable with no lock (old-type product)

(Connector surface) (Connector side view) (Connector surface) (Connector side view)

Notes:
1) The timing of the change to loader connecting cables with lock may slightly vary.
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<How to remove a connector with lock>
To remove a loader connecting cable with lock from the SPF unit, hold the connector of the cable, and then slide and pull it out.

Hold this part with your fingers and
slide the connector.

Notes:

2) When removing a loader connecting cable inserted to an SPF unit, be sure to slide the connector to pull it out. Otherwise,
the cable and the connector part of the SPF unit may be damaged.

3) 1/0 terminal block

Upper side: Terminals for external power supply (24V DC, 400mA) and input terminals
Lower side: Terminals for power supply to control the unit and output terminals
* The tightening torque: 0.59 to 0.78N-m.
* For the details of the signal assignment and wiring method, see “3-10 Terminal Arrangement and External Connection.”
* The terminal blocks of advance main units (NAOPA***) are detachable.
The terminal blocks of basic main units (NAOPB***) are not detachable.
However, for NAOPB32R-31C, NAOPB40R-31C, and NAOPB60R-31C, the terminal block is detachable.

4) Battery connection switch

ON (upper side) : The battery is internally connected to the PLC.
OFF (lower side): The battery is internally disconnected from the PLC (factory default setting).

0

* When you start using the main unit, set the battery connection switch to ON.
For details, “3-2-2 Memory backup and internal battery specifications.”
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5) Memory pack connector
A memory pack for user ROM operation and data storage is connected.

* Memory pack (Type: NA8PMF-20)

Protect switch

ON (upper side): Write protected
OFF (lower side): Write enabled

(Right side face when mounted)

* Operation when a memory pack is mounted

Item Protect switch OFF Protect switch ON
When the main unit is powered on | Operation is performed with the Operation is performed with the
project in the built-in flash memory project in the memory pack
Execution of project downloading The project is also stored in the Not possible
memory pack. (CPU memory access error)
Execution of resource initialization | The project in the memory pack is Not possible
also cleared. (Clearing failed.)
Data writing to the memory pack Data can be written. Data can be written.

* How to perform operation with a project in the memory pack (user ROM operation)
1) Power off the main unit.
2) Turn off the protect switch of the memory pack and mount it on the main unit.
) Power on the main unit and download a project from the loader.
) Power off the main unit.
) Remove the memory pack from the main unit, turn on the protect switch, and then mount it on the main unit again.
) Power on the main unit.
(Operation starts with the project in the memory pack.)

3
4
5
6
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3-11-2 Expansion unit

(1) Names

Expansion connector (IN)

Expansion connector (IN)

2) 1/0 terminal block

1) Status indication LED

Expansion connector (OUT)

Nameplate (on the right side)

2) 1/O terminal block

\. DIN rail tab

2) 1/0 terminal block

Expansion connector (IN)

DIN rail tab

3-45
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Section 3 Specifications

(2) Functions
1) Status indication LED

23 Input status indication (red)
6 7

* The left figure shows the status indication LED
E of the expansion unit with 24 points.

ouT (Y) Output status indication (red)

© B~ O
o o1 =
D N
~ w

PWR (red) Status

ON (red) Power is being supplied normally.

Unit with power supply: The power supply of the main unit is OFF or the expansion cable is disconnected.
OFF

Unit without power supply: The power supply is OFF.

3) /O terminal block

* The tightening torque: 0.59 to 0.78N-m.
* For the details of the signal assignment and wiring method, see “3-10 Terminal Arrangement and External Connection.”
* The terminal blocks of expansion units are not detachable.
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3-12 Dimensions

3-12-1 Main unit
(1) Main unit with 14/24 points

The main unit with 14 points and the main unit with 24 points have the same dimensions.
Target type: NAOPA14T-34C, NAOPB14R-34C
: NAOPA24T-34C, NAOPA24T-31C, NAOPB24R-34C, NAOPB24R-31C

Unit: mm
4 Qb‘b
| v
. = R R IRy o RS Ko RoIRD /
JalidbidbigRIT R TRITRIRIES B l_| T J N
~~—___lo
(20) _ (25) UUULU

-

m"1'\‘3511'\%}3111\%?)11\*3?)116511\%?111\%?)11\“3?)11\351?\5?) <

e S e R e 1
— 1
34.5 21 4 75 @

(97)

(2) Main unit with 32/40 points

The main unit with 32 points and the main unit with 40 points have the same dimensions.
Target type: NAOPA32T-34C, NAOPA32T-31C, NAOPB32R-34C, NAOPB32R-31C
: NAOPA40T-34C, NAOPA40T-31C, NAOPB40R-34C, NAOPB40R-31C

5 Unit: mm
4 oy
Tz
%; R R R Ry B B R B R RS R B RD [
N . S
o
(20) JUUL
1 R Ro R Re e R Re Re Ao R TR TR Teo R IL S
N R e N R e e LN s e 1
30.3 21 27.4 21 4 75 ©
130 80 =
(97)
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(3) Main unit with 60 points
Target type: NAOPAG0T-34C, NAOPA60T-31C, NAOPB60R-34C, NAOPB60R-31C

Unit: mm
4 N
ﬁjeqj.c)
. R R R e R P R R

(20) (25)

3 T

80
(97)
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3-12-2 Expansion unit
(1) Expansion unit with 8 points, AIO expansion unit, Load cell unit, Expansion power supply unit,
High-precision load cell unit

Target type: NAOEO8R-3, NAOEO8T-3, NAOE08X-3, NAOEOST-0,
NAOAX06-MR, NAOAY02-MR, NAOAWO06-MR, NAOAX02-TC, NAOAX06-TC, NAOAX06-PT,
NAOF-LC1, NAOS-2, NA0S-4, NAOFA-LC1

Unit: mm
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(2) Expansion unit with 16 points
Target type: NAOE16R-0, NAOE16T-0

Unit: mm
e
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(3) Expansion unit with 24 points, Temperature measurement unit 16CH
Target type: NAOE24R-34, NAOE24T-31, NAOAX16-TC

Unit: mm
4 2
TR R, / o
¥ 2890 1g0 00 90 98 90 9D 9D D il
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(4) Communication unit
Target type: NAOLA-RS5, NAOLA-RS3, NAOLA-ET1

Unit: mm
12.5

%
m"&&‘
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* The above figure shows the appearance of NAOLA-RS5. NAOLA-RS3 has the same dimensions.
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(5) Communication board, AlO board

Target type: NA3LA-RS1, NA3LA-ET1, NA3AY02-MR, NA3SAWO03-MR

Unit: mm
. ]
51 / ,’=
o/ nnnnnnnnnn
o R R
- b JUUUUUUHEY
a .
(o) j\ E)"v
~ Il
< ° [ | o
2 ) i i o
& . |
=R |
i
* The above figure shows the . VUV UUUL Y
appearance of NA3LA-RS1. ! |
NA3AY02-MR and NA3AW03-MR ) B —
have the same dimensions. ©
(46) (51.5) 80
(6) Healthy unit
Target type: NASP-HE
Unit: mm

Diagram for when healthy unit is mounted
R S N e
L Cnannann }

L j i IR
ik R it 3

— R Uuu 1
i nnn| I
o H;QLJL UUUH Hg
~rmrmat
™ - JUULLULY |
tﬁziijji S ::**Lﬁ

NA8P-HE
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3-13 Mass

(1) Main unit

Type Mass
NAOPB14R-34C Approx. 400g
NAOPB24R-34C Approx. 4209
NAOPB32R-34C Approx. 4509
NAOPB40R-34C Approx. 480g
NAOPB60R-34C Approx. 680g
NAOPB24R-31C Approx. 400g
NAOPB32R-31C Approx. 500g
NAOPB40R-31C Approx. 5409
NAOPB60R-31C Approx. 660g
NAOPA14T-34C Approx. 4509
NAOPA24T-34C Approx. 460g
NAOPA32T-34C Approx. 580g
NAOPA40T-34C Approx. 580g
NAOPAG0T-34C Approx. 730g
NAOPA24T-31C Approx. 4409
NAOPA32T-31C Approx. 560g
NAOPA40T-31C Approx. 560g
NAOPAG0T-31C Approx. 710g
(2) Expansion unit

Type Mass
NAOE24R-34 Approx. 310g
NAOE24T-31 Approx. 390g
NAOEO8R-3 Approx. 150g
NAOE08X-3 Approx. 140g
NAOE16T-0 Approx. 220g
(3) Expansion power supply unit

Type Mass
NAOS-2 Approx. 210g
NA0S-4 Approx. 200g
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(4) Analog board/unit

Type Mass
NAOAX06-MR Approx. 160g
NAOAY02-MR Approx. 140g
NAOAWO06-MR Approx. 160g
NAOAX02-TC Approx. 130g
NAOAXO06-TC Approx. 1409
NAOAX16-TC Approx. 310g
NAOAXO06-PT Approx. 140g
NA3AY02-MR Approx. 20g
NA3AWO03-MR Approx. 20g
(5) Communication unit/board

Type Mass
NA3LA-RS1 Approx. 30g
NA3LA-ET1 Approx. 20g
NAOLA-RS3 Approx. 80g
NAOLA-RS5 Approx. 50g
NAOLA-ET1 Approx. 80g
(6) Function unit

Type Mass
NAOF-LC1 Approx. 150g
NAOFA-LC1 Approx. 140g
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Section 4 Installation and Wiring

4-1 Installation Precautions

This section describes the precautions related to installation and wiring that must be observed in order to ensure high reliability
and performance of this system. Those calling for special attention are indicated below.

4-1-1 Installation Environment

Handle with care.

A Caution

Do not install or use the product as shown below.
Doing so may cause damage, malfunction, or failure of the product.

1) Do not drop or bring down the product.

5) Do not use the unit in places with high temperature and
high humidity or with temperature too low.
(Locations where condensation may occur because of
rapid temperature changes.)
Operating temperature: 0 to 55°C
Operating humidity: 20 to 95%RH (without condensation)

2) Do not install the unit in locations which are subject to
excessive vibration.

A

6) Do not mount the unit on a panel in which high-voltage
devices (3000V, 6000V or higher) are mounted.

7) Do not use the same power supply which supplies the
power to a noise generating device.

3) Do not install the unit in locations where corrosive gas is

preser%w ’9\ (7 @
:jd/\: PLC
~C

U

b PLC

R

High-voltage device

Noise generating device

4) Do not install the unit in locations where there is a lot of
dust, conductive particles such as steel particles or oil
mist, or high salinity.

PLC

8) Do not install the unit in locations where a strong electric
or magnetic field is generated.

=<
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Section 4 Installation and Wiring

4-1-2 Before installation
(1) Check the product

When you unpack the product, check to see
1) That the product is as ordered, and
2) That the product is not damaged, and
3) That accessories are included as specified.

(2) Operation check of the main unit

This check is performed to see that the product you received operates normally before it is installed in the control panel.
The purpose of this check is to detect as early as possible any defects that might have occurred in the product during
transportation. Therefore, it is recommended that you perform this check for sure.

1) Wiring the power terminals

2) Checking PLC operation using a test program
Load the following program into PLC internal memory and test PLC operation. If the PLC operates normally, proceed to the next
step (installing the PLC in a control panel). If the PLC does not operate normally, ensure the power supply connection, power
voltage, and the program are correct.

Ladder representation

%1X0.0.0 %QX0.4.0 _NoteS:.
Program el |— | () | Specify addresses that conform to the user’s PLC.
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Section 4 Installation and Wiring

4-1-3 Control panel mounting (protection against noise)

The SPF series products are especially immure to noise pickup. However, it is always recommended to take the following
measures to further enhance system reliability.

No. |Cause of noise Countermeasure

1 Noise via power-supply terminals 1) An isolation transformer should be used.
e Lightning surge
¢ Internal surge (switching surge) ~ 4 - HF -
O—— 1 —
e -
@ : . PLC
— '

Electrostatic shielding

@ (to reduce the stray capacitance
between the primary and

secondary coils)

2) An isolation transformer should be used.

@ Device
]

) Surge absorber
(FUJI Z-trap) /

Cabinet

2 High-frequency noise O A noise filter should be used.
Twisted pair wires should be used between the noise
filter and power-supply terminals of the PLC.
Noise filter |
Power —
supply __| DQQQ PLC
Example: FUJI FHF-type> '
power filter
3 Noise input via common ground line O The following figure shows optimum individual grounds.

Other device

Other device
Other device PLC Other device PLC
Common ground must not be used. Type D (Class 3) grounding
(ground resistance of
100Q2 or less)
4 Noise via ground of the secondary coils of a transformer | ¢ The secondary side of the isolation transformer should

not be grounded as shown in the above ltem 1.
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No. |Cause of noise Countermeasure
5 When inductive load current is interrupted by a switch, 1) A diode, varistor or RC should be connected to the
high voltage is induced between the two ends of the load, DC load.
which may affect the PLC. 2) ARC should be connected to the AC load.
Interrupting current .
Arc discharge (Example)
Switch
© 1
Low voltage -
‘ Power supply %' g
-
T o -
Surge voltage
(10 to 20 times the load voltage)
6 Malfunction due to external I/O signal lines bound O /0 lines should be separated from other cables and
together with or installed near a high-voltage cable or should not be wired in the same panel or pit.
power cable Duct, independent cable pipe or metal pipe (as shown
(Electromagnetic inducation, electrostatic induction) below) should be used for isolation.
7 Transmission cable malfunction or damage caused by O Transmission cables should run through underground
lightning surge metal pipes or in an electrical duct. The metal pipes
should be grounded.
Uphill
station Lightning RS-232C, RS-485, etc Metal pipe
Transmission cable A
Downbhill i
Mountain / station Q : ) BB L
|:| Type D (Class 3) grounding
(ground resistance of 100Q2 or less)
8 Malfunction of PLC located near device that O The device layout should be changed or a shielding

generates a switching arc

<«—|—Door

Magnetic
contactor

When the control panel door closed, if the distance

L between the PLC front panel and magnetic

contactor is 50mm or less, the PLC malfunctions

due to the switching arc generated by the magnetic contactor.

panel should be installed.

(Example)

f.J f.l

D

|: PLC

Magnetic
contactor

T |

Shielding panel
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4-1-4 Environmental condition for mounting PLC on panel

A Caution

@ Use this PLC in the environment described below.
High temperature, high humidity, condensation, dust, corrosive gases, oil, organic solvents, excessive vibration or shock

might cause electric shock, fire, erratic operation or failure.
® Keep an open space around the PLC as shown below to obtain sufficient ventilation, otherwise, abnormal temperature

rise or failure occurs.

FUJI PLCs are reliable because they provide excellent resistance against environmental conditions. Note that system reliability
and operational safety can be further improved by observing the following precautions.

Item Specifications Remarks
Temperature | » The PLC must be operated in the environment from | ¢ To maintain the ambient temperature within the
0 to 55°C according to specification of components. specified range, a fan or air-conditioner must be
» The PLC should not be installed where it will be introduced in case of excessively high ambient
exposed to direct sunlight. temperature or a heater must be installed in the
panel in case of excessively low ambient temperature.
Humidity * The relative humidity must be from 20 to 95%. * In winter, condensation may be caused by
» Condensation due to sudden temperature changes temperature change when a room-heater is turned
must be avoided. ON and OFF. This condition must be avoided by
leaving the room-heater on even during the night or
by other measures.
Vibration + 19.6 m/s? (screw mounting) * In case of excessive vibration, secure the panel with
vibration-absorbing rubber or reduce vibration by
Shock + 98 m/s” (rail mounting) improving the building structure and floor strength.
Atmosphere | « Corrosive gases must be prevented. « If there are harmful gases, air-purging inside the
panel must be introduced. (air-filteration)
PLC layout 1) Keep all units at least 100mm apart vertically. Otherwise, excessive temperature rise may occur.

2) Keep units at least 50mm away from other devices and the building structure to ensure appropriate

ventilation.

3) Heat-generating devices (heaters, transformers and resistors) must not be installed directly under the PLC.

4) The PLC must be isolated (shielded) from high-voltage devices, high-voltage cables and power equipment
as far as possible. PLC 1/O cables must not be run parallel with the cables for those devices.

5) The PLC must be installed in a vertical position. Installing the PLC on a level (as shown in illustration below)

will cause adverse thermal affects on the device.

4-5
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Section 4 Installation and Wiring

4-1-5 Mounting methods

There are two methods for mounting the unit in the panel: screw mounting and rail mounting. Be careful to note that, as
compared with screw mounting, rail mounting is, on the one hand, advantageous in ease of mounting and removal, but on the
other hand has the disadvantage of being vulnerable to vibration or shock.

(1) Mounting with a DIN rail

You can use a DIN rail to mount a unit in locations not to subject to a vibration of 0.5G or more. As shown in the figure below,

use DIN EN50022 DIN rail.
ﬁ 35mm ﬂ
1mm
7.5mm I l

T

Mounting a unit = Hold the unit facing its front, press it down with a 15 degree tilt onto the DIN RAIL. Swing it down until the
upper edge of DIN RAIL groove on the unit back touches the upper tab of DIN RAIL. Then use this locked-
in point as a pivot to press the unit forward on the bottom and lock it in position. The procedure is illustrated
below:

Make sure the tab is pressed in, or
it cannot be locked into position.

_—

t

Dismounting a unit = Use a long screwdriver to reach in the hole on the DIN RAIL tab. Pull out the tab to “pulled out” position
to remove the unit, as shown in the figure below.

0 H H H H H H H H H H Tab in “pulled out” position
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(2) Mounting with screws

In locations subject to larger vibration (more than 0.5G), the unit must be secured by M3 or M4 screws. The positions and sizes
of the screw holes of each SPF unit are illustrated below.

# Size A Unit: mm
@b‘

O

4 Y 82

i Target type: NAOPA14T-34C
- % NAOPB14R-34C
NAOPA24T-34C
NAOPA24T-31C
NAOPB24R-34C
NAOPB24R-31C
NAOE24R-34
NAOE24T-31
NAOAX16-TC

82

& Size B

4 Y 122

Target type: NAOPA32T-34C
< %ﬁ NAOPA32T-31C
NAOPB32R-34C
NAOPB32R-31C
NAOPA40T-34C
NAOPA40T-31C
NAOPB40R-34C
NAOPB40R-31C

82

| S | I

& SizeC

4 9 167
| Target type: NAOPAGOT-34C
< %

NAOPAGOT-31C
NAOPB60R-34C
NAOPB60R-31C

82
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& Size D Unit: mm

@b‘

0

| Target type: NAOE16R-0

S 7% NAOE16T-0

82

& Size E
Q)
@@
®
20 +
= 1% Target type: NAOEOSR-3, NAOEOST-3
3 7;# NAOE08X-3, NAOEO8T-0
NAOAX06-MR, NAOAY02-MR
NAOAWO06-MR, NAOAX02-TC
NAOAX06-TC, NAOAX06-PT
NAOF-LC1, NAOFA-LC1
- NAOS-2, NA0S-4
o
—b—
T
& Size F
>
%@Q
125
Vv Target type: NAOLA-RS3
3 7;’; NAOLA-RS5
NAOLA-ET1
N
&
—D—
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(3) Mounting an expansion unit

Expansion units connected to the main unit can be mounted without gaps.

)| @D
Q| [Q7)

A1)

o9
\N17/1\N1)] N Ts

@9)lev)l@n) @9 @) [
4] \N1e 119 N1 N12] NI

//////////////

AT\ a0

NS NIENESIER
il I 1] 1o} 15 (N1, 19118171 \N1%/] N1
H,u\H,u\H,u~H,u\H,u~H,u\ H i H i H i H i H i H i H i H i
W] 6 |56 |0 | Xi2] X ] Xio | X | a0 | e Lo [ il el ]yl vl Cgin- [ ol ol Loz -] oo | oie ]
B W G O 0 I X7 ] Xi5 [ X1 | %5 N7 230 I o [ or] T

IS

Al

Ll

012345
67891010
1213141516 17
181920212223
N

wom
& L
WA

pidd

PR

v out )

s9m0nn
012345 a

131415 Ut

PORTO 6789100
12131415

i3 [ T T o]
T C5 [ Yo | CWO[ CIZ[ vi3 [ L L e | \m\m\\z\\a\

|l I H § H & H IEIR H
(~]1 R IEIER ISR EY S| o0
) ) NIZ/IN17 N2

W) Q2| [ [ [«

S

I 0 2 B Y 2 [

&=

<How to connect an expansion right side unit>

1) Remove the connector cover of the expansion connector (right side) of the main unit or that of the expansion connector (OUT)
of the expansion unit that is mounted on the left of the expansion right side unit to be connected.

2) Connect the expansion cable connector equipped with the expansion right side unit to be connected to the expansion
connector described in the step 1).

3) After the connector is connected, store the remaining cable inside the connector housing of the unit on the left side.
4) Attach the connector cover removed in the step 1).

Expansion right side unit

Slelesliesllesles]
HIHIHIHIH

0123

e Expansion i
e connector

Store the remaining
expansion cable here.

Expansion cable
connector

<How to connect a healthy unit>

1) Remove the connector cover of the expansion connector (OUT) of the rightmost expansion right side unit.
2) Mount a healthy unit to the expansion connector described in the step 1).
(The connector cover removed in the step 1) is not used.)
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<How to connect an expansion left side unit>

1) To connect an expansion left side unit, break the plastic part of the expansion cable inlet of the main unit.
* Remove the cover plate on the front of the main unit.
« If a front board is already mounted, remove it once.
» Break the plastic part of the expansion cable inlet on the side of the main unit.
2) Connect the expansion cable connector equipped with the expansion left side unit to the expansion connector (left side) of
the main unit.
3) After the connector is connected, store the remaining cable inside the connector housing of the expansion left side unit.
4) If the front board has been removed, reattach it.
5) Attach the cover plate removed in the step 1).

Expansion left side unit

(s8vS¥) p180d
oV«

Fl
2

.

Nr\/ul:nﬁss
C——

Expansion cable
connector

Break the plastic part of
the expansion cable inlet.

<How to mount a front board>

1) Remove the cover plate on the front of the main unit.
2) Mount a front board and fix it with the supplied screws (Tightening torque: 0.2 N-m)
3) Attach the cover for the front board.
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4-2 Wiring

When performing wiring, observe the following points:

1) Warning for wiring

A Warning

® Never touch any part of charged circuits as terminals and exposed metal portion while the power is turned ON.
It may result in an electric shock to the operator.

® Turn OFF the power before mounting, dismounting, wiring, maintaining or checking, otherwise, electric shock, erratic
operation or troubles might occur.

® Place the emergency stop circuit, interlock circuit or the like for safety outside the PLC. A failure of PLC might break or
cause problems to the machine.

2) Cautions for wiring and mounting

A Caution

@® Follow the directions of the operating instructions when mounting the product. If mounting is improper, the product might
drop or develop problems or erratic operations.

@ Be sure to install the electrical wiring correctly and securely, observing the operating instructions and manual.
Wrong or loose wiring might cause fire, accidents, or failure.

@ Select a wire size to suit the applied voltage and carrying current, and carry out wiring according to the operating
instructions and manual. Poor wiring might cause fire, erratic operation or failure.

@® Periodically make sure the terminal screws and mounting screws are securely tightened. Operation at a loosened status
might cause fire or erratic operation.

@ Before touching the PLC, touch any metallic object which is connected to the ground to discharge static electricity.
Excessive static electricity may cause malfunction or fault.

3) Cautions for checking wiring

A Caution

® Sufficiently make sure of safety before program change, forced output, starting, stopping or anything else during a run.
® Engage the loader connector in a correct orientation, otherwise, an erratic operation might occur.

4) Cautions after wiring

A Caution

® Remove the dust-cover seals of modules after wiring, otherwise, fire, accidents, failure or fault might occur.

4-11



Section 4 Installation and Wiring

4-2-1 Wiring and cables

Use the following cables for systems incorporating SPF series products.

Power cable Expansion

Main unit !
unit I/

300 mm or more
1) Communication cables

For signal line of the communication units/boards
2) Low-power cables

For signal line of the analog units
3) Control cables

4) Power cables 300 mm or more

Separate general control cables
from power cables.

Metal cable rack

= Metal cable rack
0 Type D (Class 3) grounding  (steel)
(100%o0r less)

200 mm or more

Type D (Class 3) grounding
(100%o0r less)

@ Cable types

Item Specifications Remarks
Power supply cable for main and expansion unit Twisted cables 1.25mm?

Input device connection cable for main and expansion unit 0.5 to 1.25mm’”

Output device connection cable for main and expansion unit 0.75 to 1.25mm?

»

* For the details of the communication unit/board, refer to the user’s manual “General Purpose Communication (FEH528)".
* For the details of the analog unit, refer to the user’s manual “Analog Unit (FEH527)".
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Section 4 Installation and Wiring

4-2-2 Wiring to power-supply, I/O and ground terminals

(1) Precautions for wiring

« If the power supply to be used for the processor module has voltage fluctuations that exceed the specified range, a voltage
stabilizer must be used.

PLC

Power Voltage
supply stabilizer

» The power supply must not generate excessive noise between power lines or between lines and ground. For details on
countermeasures against excessive noise, see “4-1-3 Control panel mounting (protection against noise).”
» The power supply wiring to the processor module must be separate from wiring for I/O devices and for power equipment.

Main power supply

N 7 PLC power suppl
o O e, p pply
/\O I/0 device power supply 3”§ Isolation
] trans-
3 former PLC
<"\ Main control power suppl
O O P ¥ PR %”%—\11\

AT AL

To coil

T
gle
‘ Coil terminal _‘

* The distance between the isolation transformer and the processor must be as short possible and the wire size must be
twisted. To minimize voltage drops, the wire size must be as large as possible (1.25mm2)

« If I/O wiring cannot be separated from the main circuit cables or power cables, bound shielded cables must be used for each
I/O unit and the shield must be grounded at the PLC end.

* The 24V DC 1/O cables must be separated from 100V AC and 200V AC cables.

— G N

Be careful of the following items when you connect the external power supply (service power) cable of the main unit
(AC power supply specification).
1) Make sure that output current is below the level specified.
2) Voltage is cut off if the output is short-circuited (overloaded) during operation, and restored when the error is corrected.
(The PLC does not detect the error and continues to run, but externally supplied voltage is lost, resulting in a system error.)
3) In the short-circuited (overloaded) condition, the PLC won'’t start even when the power supply is turned on.
4) The power supply is a switching regulator. When you connect a high-sensitivity sensor or the like, be sure to check for

any influence from switching noise. )
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Section 4 Installation and Wiring

(2) Wiring to terminal
When wiring to PLC terminal, pay attention to the following items.

1) When performing wiring of SPF series PLCs, comply with national and local laws and regulations about installation.

2) Use AWG24 to AWG12 copper wire for the SPF series I/O wire. According to the current loads, select a proper wire.

3) Shorter wires are preferred. It is recommended that the length of I/O wiring does not exceed 100m (10m for high-speed input).

4) Input wiring must be separated from output or power wiring (at least 30 to 50mm apart). In case separation is not possible,
adopt vertical crossing, no parallel wiring is allow.

5) The pitch of an SPF series terminal block is 7.62mm. The torque for screws and recommended terminals are shown below:

7.62 mm M3

M3
(@ T :0.59 to 0.78N-
terminal block <6mm <6mm )m- orque 0 m
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Section 4 Installation and Wiring

(3) Emergency stop circuit and interlock circuit

« To improve operational safety, it is necessary to include an emergency stop circuit which can stop the system operation in an
emergency or at fault occurrence.
The emergency stop circuit should be implemented in a PLC external circuit.

a) Emergency stop circuit

« Configure it in an external circuit.
A normal emergency stop circuit is built into an interlock circuit that detaches an 1/0 control power at failure.

b) Interlock circuit

* An interlock relay (MC) opens to interrupt the power supply in an emergency or at fault occurrence.
For the interlock circuit, contacts of a relay which works only during normal operation of PLC are inserted into a maintained
circuit.
It is necessary to create PLC application software to turn the contacts of the relay off when a fault is detected.
An emergency stop circuit varies depending on the configuration of the PLC used or controlled object. The example circuit is
shown below.

MC
Prepare to T T
operate \ MC
AUX

Transformer ¢
E
: g >: — :< mergency o 2
//:/3 stop PLC [------

o o

>
>

—

Use output
unit

v
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Section 5 Maintenance and Inspection

5-1 General Inspection Items

For use of the SPF under the best operating conditions, periodic inspection must be performed.

5-1-1 Inspection frequency

The SPF is a highly-reliable programmable controller, consisting mainly of semiconductor devices. However, because
deterioration of devices may occur due to environmental conditions, periodic inspection is recommended. The standard
inspection should be done once or twice a year; however, it can be shorter, depending on environmental conditions. If any
inspection result does not match the rated value, check the operating conditions to make sure they are appropriate.

5-1-2 Cautions on using the product

A Caution

@ Select a wire size to suit the applied voltage and carrying current, and carry out wiring according to the operating
instructions and manual. Poor wiring might cause fire.

® Operate (keep) in the environment specified in the operating instructions and manual. High temperature, high humidity,
condensation, dust, corrosive gases, oil, organic solvents, excessive vibration or shock might cause electric shock, fire,
erratic operation or failure.

® Contaminants, wiring chips, iron powder or other foreign matter must not enter the device when installing it, otherwise,
erratic operation or failure might occur.

@ Periodically make sure the terminal screws and mounting screws are securely tightened.

® Before touching the PLC, discharge any static electricity that may have been collected on your body. To discharge it, touch
a grounded metallic object. Static electricity might cause erratic operation or failure of the module.
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5-1-3 Inspection items
When inspecting the equipment, use the following inspection table.

Inspection item

Inspection contents

Criteria

Inspection method

LED must not be

Main unit Confirmation of PWR/BAT, RUN/MEM, ALM LED blinking Visual inspection
AC:
Is the voltage within the normal range when 100V: 85 to 132V
Voltage . 240V: 170 to 264V | Voltmeter
Main unit measured at a terminal block ? DC:
Expansion unit 24V: 20.4 to 28.8V
Power supply -
. Voltage fluctuations
Voltage Are there frequent momentary power failures or o .
; : must be within the | Oscilloscope
fluctuation abrupt voltage rises or drops ?
above range.
Is the temperature within the specified range ? Max_/min
Temperature | (temperature in the panel when installed inside the |0 to +55°C ' )
thermometer
panel)

) - Is there condensation or extreme discoloration or o Visual inspection,
Ambient Humidity corrosion ? 20 to 95%RH hygrometer
environment

Vibration Is there any vibration ? T.here. must be no Check by touching
vibration.
Dust Is there any dirt or other foreign matter ? There should be no Visual inspection

dirt or other matter.

Installation status

Are all modules mounted securely ?

No looseness

Visual inspection

Are there any loose screws on the external wiring
terminals ?

No looseness

Screwdriver

Are cable connectors inserted securely ?

No looseness

Visual inspection,
Screwdriver

Are any external wiring cables damaged ?

No abnormal
appearance

Visual inspection

Is the designated quantity available ?

See the inspection

Spare parts Are storage conditions appropriate ? records.
Were any errors detected through verification ? There must be no o
Program . Program verification
Is the source program stored appropriately? errors.
Notes:

1) If a fault occurs, replace the entire faulty unit or board. For this replacement, a minimum amount of space components
should be provided.
2) For spare main units and expansion units, power on once every six months.
(To prevent discharging of aluminum electrolytic capacitor in the power supply module)
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Section 5 Maintenance and Inspection

5-2 Actions to be Taken When Battery Voltage Drop is Detected

The primary battery built in the main unit cannot be replaced. When a voltage drop of the battery is detected, you need to
replace the main unit.

If you confirm that the “PWR/BAT” LED of the main unit blinks alternately in red and orange, promptly replace the main unit with
a new one.

B Main unit replacement procedure

(1) Stop the SPF system and save necessary user data (such as retain memory and user FB / system FB instance memory) in a
backup file in the personal computer with the backup function of the SX control utility of the loader.

(2) Turn OFF the power supply of the SPF system, and then replace the main unit.

(3) Turn ON the power supply of the SPF system. After stopping the main unit, download the backup file to the new main unit
with the SX control utility.

(3) Reset the main unit. Then, the main unit starts up.
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5-3 Maintenance Services

5-3-1 Ordering notes

When ordering electrical and control equipment (or requesting price estimates), the following general notes are to be observed,
unless otherwise specified in the estimation paper, contract paper, catalogs, or specifications.

When the product is delivered, check the contents of the package as soon as possible. Even before inspection, use caution on
storing and using the product safely.

5-3-2 Free-of-charge warranty period and scope of warranty

[Free-of-charge warranty period]

(1) This product is covered by a warranty for a period of one year from the date of purchase or 18 months from the date of
manufacture described in the nameplate, whichever comes earlier.

(2) This warranty period may not be applied if the operating environment, operating condition, operating frequency, or number of
operations affects the operating life of the product.

(3) The warranty period for the product section repaired by Fuji Electric service sector is six (6) months from the date of
completion of repair.

[Warranty period]

(1) If a failure judged to be the responsibility of Fuji Electric occurs during the warranty period, please contact the Fuji sales
agent. By sending back the failed product, it is repaired or the replacement product is delivered on a free-of-charge basis.
However, the following failures are not covered by this warranty.

1) Failures occurring through inappropriate condition, environment, operation, or use not described in the catalog,
operating manual, or specification.

2) Failures occurring through cause other than the purchased product or delivered product.

3) Failures occurring through customer’s equipment or software design, or cause other than products from Fuji Electric.

4) Failures occurring through programs not developed by Fuji Electric as for programmable products

5) Failures occurring through modification or repair not performed by Fuji Electric

6) Failures occurring through failure to perform correctly maintenance or replacement of the consumables described in the
operating manual or catalog

7) Failures occurring through cause which cannot be forecasted by science and technologies practically used at the time of
purchase or delivery

8) Failures occurring through use of the product which is not intended by Fuji Electric

9) Failures occurring through natural calamities, disasters, or other cause judged not to be the responsibility of Fuji Electric

(2) The warranty is limited only to a single purchased product and a single delivered product.

(3) The upper limit of the warranty period is (1). Any damages caused by failures of the purchased product and delivered product
(damages to or loss of machinery and equipment, or passive damages) are not covered by this warranty.

[Failure diagnosis]

Temporary failure diagnosis is intended to be performed by the customer. However, upon request from the customer, Fuji
Electric or Fuji Electric service network offers surrogate services on a fee basis. The fee is borne by the customer according to
the fee code of Fuji Electric.

[Exclusion of responsibility of warranty such as opportunity loss]

Regardless of the free-of-charge warranty period, damages judged not to be the responsibility of Fuji Electric, opportunity
loss on the customer side caused by failure of products from Fuji Electric, passive damages, damages caused by exceptional
circumstances regardless of forecast by Fuji Electric, secondary damages, accident compensation, damages to products not
from Fuji Electric, and damages to other business are not covered by this warranty.

[Repair period after production stoppage and supply period of spare parts (maintenance period)]

As for retired models (products), Fuji Electric performs repair work within seven (7) years from the date of retirement. As for
major spare parts for repair, Fuji Electric also performs repair work within seven (7) years from the date of retirement.

With electronic parts, however, difficulty in procurement or production may be anticipated because of short life cycles and
therefore repair or spare parts supply may be difficult even during the warranty period. For details, please contact Fuji
Electric sales office or service sector.

5-3-3 Service costs

The price of the product does not include maintenance and servicing costs, such as the cost of dispatching an engineer to the
customer. The customer will be charged for actual expenses in the following cases.

(1) Guidance for installation and adjustment, and attendance at a test operation

(2) Maintenance, inspection, adjustment, and repair

(3) Technical guidance and technical education
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Appendix 1 Installing USB Driver

When connecting an SPF series PLC and personal computer using a loader connecting cable (Type: NAOH-CUV), you need to
install the USB driver for SPF into the personal computer. Before connecting the loader connecting cable, be sure to install the
USB driver. If you connect the loader connecting cable before installing the USB driver, remove the cable once, install the USB
driver, and then reconnect the cable.

<Installation procedure>
@ Click [Start] of Windows > [All Programs] > [SX-Programmer Standard V3] > [Tools] > [USB Driver For SPF].

SX-Programmer Standard V3
B s¥-Programmer Standard
¢ Usage Note
Tools
= Driver of Fuji UsbToSerialConverter
W E-5X Analog 10 Module Adjust tool * The installation procedure is the same for SX-Programmer Expert (D300win).
B 5X Control Utiliry
% System Software Utility
& USB Driver For MICREX-5X
USB Driver For SPF

WinPcap E
L] Back
I |search programs and files @J

Drstart  [2) 1‘ G

N
[ Froichip cDM Drivers x|

FTDIChip CDM Drivers

Click 'Extract’ to unpack version 2.08.30 of FTDI's Windows
Driver package and launch the installer.

www ftdichip .com

= Back Cancel

€ On the following dialog box, click the [Next] button.

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Next.

< Back Cancel |

App.1-1



Appendix 1 Installing USB Driver

Device Driver Installation Wizard

The drivers are now installing.... :g

L/ [/

Please watt whilz the drivers install. This may take some time to complete.

< Back | Test > |

€ The screen appears saying “Completing the Device Driver Installation Wizard.” Click the [Finish] button. The offline
installation is now complete.

Device Driver Installation Wizard

Completing the Device Driver
% Installation Wizard

N

The drivers were successfully installed on this computer.

You can now connect your device to this computer.  your device
came with instructions, please read them first.

Driver Name | Status
w* FTDI CDM Driver Packa... Readytouse
~ FTDICDM Driver Packa... Readytouse

<gack [ Fnsh | Cancel |

The actual setup of the driver in the computer is executed when connecting the PLC to the personal computer using a loader
connecting cable. The progress of the setup is displayed on the bottom right of the computer screen.

o
=1 Installing device driver softwa reEE = —
Click here for status, 100% (=

N Y O E G

b

o
<[ Your device is ready to use A=
J_. | Device driver software installed successfully.

a0 e G
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<Checking COM port No.>

Check to which COM port the installed communication port is assigned. The operation procedure for Windows 7 is described
below.

@ Click [Start] of Windows > [Control Panel]. Select “Large icons” from the “View by” drop-down list. Then, click “Device
manager”. You can check to which COM port the installed communication port is assigned as shown in the figure below.

_[0] x|

L e Azl it
[+-4g9 Batteries

[-18 Computer
[ Disk drives

(- By Display adapters

[]--% Human Interface Devices
- IDE ATA/ATAPI controllers
[]---% Imaging devices

[+-ZZ Keyboards

[]---ﬂ Mice and other pointing devices
(- Bl Monitors

(- Network adapters

[=-Bl Portable Devices
=75 Ports (COM &L
Y5 1UsE Serial Port (COMS)
(- Processors

[*-%| Sound, video and game controllers

[-1M System devices

= ﬂ Universal Serial Bus controllers

Standard Enhanced PCI to USB Host Controller
Standard Enhanced PCI to USB Host Controller
Standard OpenHCD USE Host Controller
Standard OpenHCD USE Host Controller
Standard OpenHCD USE Host Controller

LISBE Composite Device

LUSE Mass Storage Device

USB Root Hub
USE Root Hub
USB Root Hub
USB Root Hub
----- USE Root Hub
USE Serial Converter

COM port No. is shown here.

<« Installed driver

<« Installed driver
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Appendix 2 Automatic Update of System Software

The SPF series has the automatic update function of system software. To use a newly added expansion unit, front board or
functions, you need to update the SPF system software to the latest version using this function.

<Operation overview>

Aloader supporting the SPF series stores the latest version of SPF system software.

It operates as follows when connected to the SPF series. Update the system software as needed.

(1) When displaying the “Control” dialog box on the loader, the system software version of the connected SPF and that of the
loader are automatically compared.

(2) If the system software version of the SPF is older than that of the loader, a screen appears prompting you to update it.

(3) Update the system software of the SPF following the procedure.

Notes:

1) During update, do not power off the SPF system and do not disconnect the loader cable.

2) Applications are not deleted even if the system software is updated. However, back them up in advance as needed. The
backup procedure is the same as “Main unit replacement procedure” described in 5-2. See “5-2 Actions to be Taken When

Battery Voltage Drop is Detected.”

3) Applications in operation will be stopped. Stop the system in advance as needed.

<System configuration>

Loader
Type: NAOH-CUV

SX-Programmer Expert (D300win): V3.6.11.* or later
SX-Programmer Standard :V3.0.16.* or later
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<Update procedure>

@ On the loader screen, display the “Control” dialog.
If the monitor mode is selected, set it off.
a) For SX-programmer Expert (D300win)
While an SPF project is open, click the [Online] menu > [Project Control].
b) For SX-Programmer Standard
While an SPF project is open, click the [Online] menu > [PLC Operation (Run/Stop, Load)].

*When the system software version of the SPF matches that of the loader, the “Control” dialog box opens.

@ If the system software version of the SPF is older than that of the loader, the following dialog box appears.

SX-Programmer Expert{D300win) EI

@ Click the “Yes” button to display the following dialog box. After confirming that the monitor mode is off, click the “OK” button.
The system software utility starts up.

SX-Programmer Expert{D300win) 1'

:' System soft is updated now. Finish online,

System Software Utility 5[

Please do not do other program executions while using this utility.

Moreover, please end everything when there is an executed
program.

(The seen saver, the virus software, other tasks or all the
applications executed on the badk ground end, too. )

Are you ready ?

Notes:
To start up the system software utility, be sure to close the other application programs.
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@ Close the application programs, and then click the “Yes” button. The following dialog box appears.
« If the dialog box appears saying that the COM port does not exist, click the [OK] button and select the COM port connected
to the loader for the “COM port selection.”

'j System Software Utility

x|

—COM port gelection | |—S_l,lstem zoftyare update

Custarn eofhuara ofarans Faldar:

| System Software Utility X|— Foldder selection |

COM port selectiog. | COM4

. Present statug display

! _ The COM port does not exist.
iy

Please confirm the COM part which has been selected, vl U?;:QE:;R?;

Model:  Uncor
Mode:

Versiors

Swyztem software update: I

Baud rate setting |

Exit |

3 System Software Utility |
—COM port gelection —avetem softmare update
COM port selection: oM - System software storaege folder:

[GD300winvSpbut

— Present status dizplay

Syztem software which can be updated

Model: SPF Basic Unit 60 Points Mode: [T =1 | ( Grstemsoftuars 1)
Mode:  SPF \erzion: |02 ;l
Version: 01 Modet: [NATF 18 NAP2E NADP32NAIP T NATPED

Baud rate zetting I

Exit |

Syztem zoftware updater  Poszzible

* In this example, the software version is updated from 01 to 02.

@ Click the [System software Update Execution] button. The following confirmation dialog box appears.
If applications exist in the SPF, back them up as needed.

System software update beginning il

Pleaze maintain the power supply of PLC until normally ending.

_ll If the evstem software update cannot be normally executed by
generating the power supply determination etc. of PLG while updating
the system software, a basic unit might not work, and the repair by the
maker become necessary.

The application stored in PLC might disappear.
Flease execute the system software update again after executing the
backup if neceszary.

Pleaze execute the system software update again after stopping the
zvztem if necessary.

Does the system software update begin, and is it good?
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@ Click the [Yes] button to start update of the system.

« If the SPF is operating, the following dialog box appears. After confirming that the PLC can be stopped, click the [OK]
button.

Stop confirmation |

™% PLC iz a be in operation,
[ | PLG iz stopped and the swstem software update iz executed.
S Iz it good?

» The system software update starts. When the progress bar reaches 100%, the update is complete.

System software update

Svztem software update preparation: Completion

0% 100%
..
Svztem zoftware update: Executing

0% 100%
[ ]

Elapsed time: s

Notes:

Do not power off the SPF or do not disconnect the loader cable before the system software update is complete.

€ When the update of system software is complete, the following dialog box appears.

System software update completion

Marmal termination

Confirm that the system software was updated to W02,
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@ Click the [OK] button and confirm that the SPF has been updated to the latest version.

i System Software Utility

—COM port zelection

COM part selectin: COMI = Svetem software storage folder:

—owstem softmare update

— Present status dizplay

Version: 02

Model: SPF Basic Uit 60 Points Mode: [T B || st
Maode: SPF

Syztem zoftware updater  Poszzible

C:AD300winyWSpbutly Folder zelection |

Syztem software which can be updated

Update Execution

Werzion: |l]2 ;I
Madel: |NP.DP14.NP.DP24.NP.UP32.NP.DP4IJ.NP.UPED

Baud rate setting I

( Exit |)

@ Click the [Exit] button to power off the SPF.

<When selecting “No” on the dialog box saying “System software is not latest. Do you update?”>
€ When selecting “No” on the dialog box saying “System software is not latest. Do you update?”, the following dialog box

appears.

SX-Programmer Expert(D300win) |

* When “Yes” is selected:

* When “No” is selected:

When you attempt to display the “Control” dialog box next time, the update confirmation dialog
box appears again. If you want to update the system software later, click the [Yes] button.

The update confirmation dialog box will not appear from the next time.

(To display it again, reinstall the loader.)
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<Measures when an abnormality occurs>
@ If an abnormality occurs during update by the system software utility because “the SPF is powered off” or “the loader cable is

disconnected,” the following dialog box appears.
Perform update again following the procedure below.

l Abrnormality occurred !
i

Becauze abnormality had occurred, the system software update was
not able to be completed.

- Pleaze maintain the power supply of PLC.
- Please lower the baud rate by the fransmission rate setting.

There iz a pogsibility of the memory device damage in PLC when not
normally ending even if the baud rate is lowered.

Please contact our gervice section.

Update Retrial I m

(1) Click the [Forced ending] button to close the system software utility.
(2) Power off the SPF once.
(3) Check the connection of the loader cable.
(4) Power on the SPF again.
(5) Open the explorer and start up the system software utility “SPFUtl.exe”.
The folder where “SPFULtl.exe” is stored depends on the loader and installation destination.
» Example of SX-Programmer Expert (D300win)
C:\D300win\Spbut\SPFUtl.exe
* Example of SX-Programmer StandardV3
C:\Program Files\Fuji Electric\SX-Programmer Standard\Spbut\SPFUtl.exe
(6) Following the <Update procedure>, perform update again.
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