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SAFETY PRECAUTIONS

¢ Read the "FC6A Series MICROSmart User’s Manual" to ensure correct operation before starting installation, wiring, operation, maintenance, and
inspection of the FC6A Series MICROSmart.

o All FC6A Series MICROSmart modules are manufactured under IDEC’s rigorous quality control system, but users must add a backup or failsafe
provision to the control system when using the FC6A Series MICROSmart in applications where heavy damage or personal injury may be
caused, in case the FC6A Series MICROSmart should fail.

o Care should be taken such that unauthorized access to the FC6A Series MICROSmart does not come from outside network connections. Please
note that the Company shall not be liable for any loss, damage or other expenses incurred directly or indirectly by unauthorized access, etc.

« In this manual, safety precautions are categorized in order of importance:

AWarning Warning notices are used to emphasize that improper operation may cause severe personal injury or death.

e The FC6A Series MICROSmart is not designed for use in applications requiring a high degree of reliability and safety. The FC6A Series
MICROSmart should not be used for such applications.

« When using the FC6A Series MICROSmart in applications (not described above) that require a high degree of reliability in terms of functionality
and precision, appropriate measures such as failsafe mechanisms and redundant mechanisms must be taken for the system containing the
FC6A Series MICROSmart. The following are specific examples.

o Emergency stop and interlocking circuits must be configured outside the FC6A Series MICROSmart.

o If relays or transistors in the FC6A Series MICROSmart output circuits should fail, outputs may remain at on or off state. For output signals
which may cause serious accidents, configure monitor circuits outside the FC6A Series MICROSmart.

e The FC6A Series MICROSmart self-diagnostic function may detect internal circuit or program errors, stop programs, and turn outputs off.
Configure circuits so that the system containing the FC6A Series MICROSmart is not jeopardized when outputs turn off.

o Turn off power to the FC6A Series MICROSmart before installation, removal, wiring, maintenance, and inspection of the FC6A Series
MICROSmart. Failure to turn power off may cause damage, electrical shocks or fire hazard. If such a circuit is configured inside the FC6A Series
MICROSmart, Failure of the FC6A Series MICROSmart may cause disorder of the control system, damage, or accidents.

o Special expertise is required to install, wire, program, and operate the FC6A Series MICROSmart. People without such expertise must not use
the FC6A Series MICROSmart.

o Install the FC6A Series MICROSmart according to the instructions described in the "FC6A Series MICROSmart User’s Manual". Improper
installation will result in falling, failure, or malfunction of the FC6A Series MICROSmart.

o Suitable for use in Class I,Division 2, Groups A,B,C and D Hazardous Locations, or Non-hazardous locations only.

o Warning - Explosion Hazard - Do not disconnect equipment while the circuit is live or unless the area is known to be free of ignitable
concentrations.

« Avertissement: Risque d'explosion. Ne pas débrancher tant que le circuit est sous tension, a moins qu'il ne s'agisse d'un emplacement non
dangereux

¢ Warning - Explosion Hazard - Substitution of any components may impair suitability for Class I, Division 2.

« Avertissement: Risque d'explosion. La substitution de composants peut rendre ce matériel inacceptable pour les emplacements de classe I,
division 2

« This equipment is an open -type device meant to be installed in an enclosure suitable for the environment that is only accessible with the use of
a tool or key.

¢ Warning - Explosion Hazard - The USB port is not for use in Hazardous Locations.

« Avertissement: Risque d'explosion. Le port USB ne doit pas étre utilisé dans des endroits angereux.
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A Caution cCaution notices are used where inattention might cause personal injury or damage to equipment.

o The FC6A Series MICROSmart is designed for installation in a cabinet. Do not install the FC6A Series MICROSmart outside a cabinet.

o Install the FC6A Series MICROSmart in environments described in the "FC6A Series MICROSmart User’s Manual". If the FC6A Series
MICROSmart is used in places where the FC6A Series MICROSmart is subjected to high-temperature, high-humidity, condensation, corrosive
gases, excessive vibrations, or excessive shocks, then electrical shocks, fire hazard, or malfunction will result.

o The environment for using the FC6A Series MICROSmart is "Pollution degree 2." Use the FC6A Series MICROSmart in environments of pollution
degree 2 (according to IEC 60664-1).

o Prevent the FC6A Series MICROSmart from falling while moving or transporting the FC6A Series MICROSmart, otherwise damage or malfunction
of the FC6A Series MICROSmart will result.

o Wiring must use lead sizes that are appropriate for the applied voltage and current. Terminal screws must be tightened with the prescribed
tightening torque.

o Prevent metal fragments and pieces of wire from dropping inside the FC6A Series MICROSmart housing. Put a cover on the FC6A Series
MICROSmart modules during installation and wiring. Ingress of such fragments and chips may cause fire hazard, damage, or malfunction.

o Use a power supply of the rated value. Use of a wrong power supply may cause fire hazard.

o Use an IEC 60127-approved fuse on the power line outside the FC6A Series MICROSmart. This is required when equipment containing the FC6A
Series MICROSmart is destined for Europe.

o Use an IEC 60127-approved fuse on the output circuit. This is required when equipment containing the FC6A Series MICROSmart is destined for
Europe.

o Use an EU-approved circuit breaker. This is required when equipment containing the FC6A Series MICROSmart is destined for Europe.

o Make sure of safety before starting and stopping the FC6A Series MICROSmart or when operating the FC6A Series MICROSmart to force outputs
on or off. Incorrect operation of the FC6A Series MICROSmart may cause machine damage or accidents.

« Do not connect the ground wire directly to the FC6A Series MICROSmart. Connect a protective ground to the cabinet containing the FC6A Series

MICROSmart using an M4 or larger screw. This is required when equipment containing the FC6A Series MICROSmart is destined for Europe.
o Do not disassemble, repair, or modify the FC6A Series MICROSmart modules.

o The FC6A Series MICROSmart contains electronic parts and batteries. When disposing of the FC6A Series
MICROSmart, do so in accordance with national and local regulations.

/
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ABOUT THIS MANUAL

Thank you for purchasing the FC6A Series MICROSmart manufactured by IDEC Corporation.

This document describes the FC6A Series MICROSmart system configuration, specifications, and installation methods, and it
provides descriptions of the various functions.

Read this manual to ensure the correct understanding of the entire functions of the FC6A Series MICROSmart.

IDEC Corporation makes the latest product manual PDFs available on our website at no additional cost.

Please download the latest product manual PDFs from our website.

Product manual PDF download page (www.idec.com/FC6Amanuals)

This manual describes functions, specifications, installation, and operation basics of the FC6A Series MICROSmart. Also included is

information on the powerful communications tools of the FC6A Series MICROSmart, as well as troubleshooting procedures.
Chapter 1: General Information

General information about the FC6A Series MICROSmart functions and system configuration examples.

Chapter 2. Product Specifications
Specifications of the FC6A Series MICROSmart.

Chapter 3. Installation and Wiring
Methods and precautions for installing and wiring the FC6A Series MICROSmart.

Chapter 4. Operation Basics
General information about setting up the basic FC6A Series MICROSmart system for programming, starting and stopping the FC6A
Series MICROSmart operation, and simple operating procedures. Everything from creating a user program using WindLDR on a
computer to monitoring the FC6A Series MICROSmart operation.

Chapter 5. Functions and Settings
Functions of the FC6A Series MICROSmart and convenient functions that you should know about in using the WindLDR (Windows
compatible) PLC programming software.

Chapter 6. Devices
Descriptions of the allocations of devices such as inputs, outputs, internal relays, registers, timers, and counters that are used in
the basic and advanced instructions, as well as details about the allocations of special internal relays and special data registers.

Chapter 7: HMI Function
Functions that can be used with the HMI module connected to the CPU module and their operating procedures.

Chapter 8: Instructions Reference
List of basic and advanced instructions to program the FC6A Series MICROSmart and descriptions of their functions.

Chapter 9: Analog I/ 0O Modules
Overview of each analog module and their specifications. Module parameters and configuration methods are also described.

Chapter 10: I/ 0O Cartridges
Overview of the cartridges and their specifications. Cartridge parameters and configuration methods are also described.

Chapter 11: SD Memory Card
Functions that can be used with SD memory card connected to the CPU module and their specifications.

Chapter 12: Module Configuration Editor
Description of the module configuration editor that can be used to configure parameters for the modules and cartridges.

Chapter 13: Troubleshooting
Procedures to determine the cause of trouble and actions to be taken when any trouble occurs while operating the FC6A Series

MICROSmart.

Appendix
Additional information about type numbers, system software upgrade, and USB driver installation.

Index
Alphabetical listing of key words.
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Publication history

December 2015  First Edition
February 2016 Second Edition
April 2016 Third Edition
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February 2020 Twelfth Edition
April 2020 Thirteenth Edition
July 2020 Fourteenth Edition
October 2020 Fifteenth Edition
December 2020  Sixteenth Edition
July 2021 Seventeenth Edition
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February 2022
September 2022

Eighteenth Edition
Nineteenth Edition
Twentieth Edition

Caution
o All rights in this document belong to IDEC Corporation. It may not be reproduced, reprinted, sold, transferred or rented without our permission.

« The contents of this manual are subject to change without notice.

o Every effort has been made to ensure the content of the product, but if you find any suspicious points or mistakes, please contact the store
where you purchased the product or our sales office or branch office.

Trademarks
FC6A Series MICROSmart is a trademark of IDEC Corporation.

Regarding laws and compatible standards
This product adheres to the laws and compatible standards of all countries involved, as shown below.

European laws and standards
This product complies with the following EU directives.
o Low Voltage Directive
o EMC Directive
o ROHS Directive
« RE Directive (FC6A-PC4 only)
To comply with these directives, this product has been designed and evaluated on the basis of the following international and
European standard.
o IEC/EN 61131-2: 2007
« EN IEC 63000
o EN301 489-1 V2.1.1& EN301 489-17 V2.1.1 (FC6A-PC4 only)
For details on the compatible standards and EU Directives, contact the distributor from which you purchased this product or visit our web site.

North America laws and standards

This product complies with the following standards.
o UL508™1

UL61010-1"1

UL61010-2-201"1

CSA C22.2 No.142"1

CSA C22.2 No.61010-1"1

CSA C22.2 No.61010—2—201*1

ANSI/ISA 12.12.01

CAN/CSA C22.2 No.213

*1 Certain FC6A Series MICROSmart models are not compatible. For details about applicable standards, please contact IDEC Corporation.

Chinese laws and standards
The FC6A-PC4 complies with the following certification.
e SRRC
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Marine standards
This product has been certified by the following classification societies.

(Applications have been submitted for certain models.)
o ABS (American Bureau of Shipping)
o DNV (Det Norske Veritas)
o LR (Lloyd's Register)
o NK (Nippon Kaiji Kyokai)
* This product has not been certified for use on the bridge or deck.

For details on applicable standards and EU directives, please contact the dealer where purchased or check the IDEC website.

IMPORTANT INFORMATION
Under no circumstances shall IDEC Corporation be held liable or responsible for indirect or consequential damages resulting from
the use of or the application of IDEC PLC components, individually or in combination with other equipment.
All persons using these components must be willing to accept responsibility for choosing the correct component to suit their
application and for choosing an application appropriate for the component, individually or in combination with other equipment.
All diagrams and examples in this manual are for illustrative purposes only. In no way does including these diagrams and
examples in this manual constitute a guarantee as to their suitability for any specific application. To test and approve all
programs, prior to installation, is the responsibility of the end user.

Preface-5 FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722 IDEC



ABOUT THE WARRANTY OF THE PRODUCTS

1. Warranty Period

The Products are warranted for 3 years from the date of purchase, or from the date of delivery completion.
* Consumable/maintenance parts such as batteries and relays if the operation exceeds 100,000 times are excluded from
the 3-year warranty.

2. Extent of Warranty

IDEC CORPORATION is responsible for failures or defects of the Products during the above warranty period, either a
replacement part will be provided or the defective parts of the Products will be repaired free of charge. If such failure or

defects should occur, please offer them to the distributor, dealer or IDEC CORPORATION with the materials in which the date
of purchase is specified.
* The expenses for installation and construction at the time of repair will not be borne.

3. Indemnification
IDEC CORPORATION will not be liable under this Warranty and be indemnified and held harmless from any and all demands,
suits, expenses, claims, damages and liabilities in the following event that:

1)
2)
3)
4)
5)

6)

7)
8)

The Products are used or operated beyond the conditions or environment range as described in catalog, specifications
or instruction; or

The failure or defects of the Products arise from the cause other than the Products; or

The Products are improved, modified or altered by the party other than IDEC; or

The failure or defects and damages of the Products arise from the usage of the Product in the way that is not
intended; or

The failure or defects and damages of the Products arise from the cause beyond IDEC's control including, but not
limited to, fire, earthquake, flood, lightning, other natural disasters, and acts of God; or

The failure or defects and damages of the Products arise from the relocation, transportation or drop after you
purchase the Products; or

The failure or defects and damages of the Products arise from improper installation; or

Maintenance and inspection are not carried out in accordance with instruction.

* Customers assume their own risk in programming products, Company will not be held liable for damages as a result of

improper programming.

IDEC CORPORATION DISCLAIMS ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND/OR FITNESS FOR A PARTICULAR
USE OR PURPOSE, AS WELL AS LIABILITY FOR INCIDENTAL, SPECIAL, INDIRECT, CONSEQUENTIAL OR OTHER DAMAGES
RELATING TO THE PRODUCTS

4. Extent of Service
The price of the Products will not include the fee for any service such as sending technicians and engineers, IDEC
CORPORATION will charge you the fee for the following:

1)

2)
3)
4)

Instruction for installment and visiting for test operation, including, but not limited to creating application software
and operation tests; and

Maintenance and inspection, arrangement and repair; and

Technical assistance and technical education; and

Product test and inspection based on you request.
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RELATED MANUALS

The following manuals related to the FC6A Series MICROSmart are available. Refer to them in conjunction with this manual.

Type No. Manual Name Description
FC6A Series MICROSmart Des.crlbes produ.ct speuflcetlons, |nsta||a.1t|on anq wiring |.nstruct|<.)ns, |ns.truct.|ons for
FC9Y-B1722 User's Manual (this manual) basic programming operations and special functions, device and instruction lists, and
troubleshooting procedures for the FC6A Series MICROSmart.
FC6A Series MICROSmart Describes basic op.erat.lons for programmmg Wlt'h Iaddefrs o.n the FC6A Sgnes
FC9Y-B1726 ) MICROSmart, monitoring methods, device and instruction lists, and details of each
Ladder Programming Manual . j
instruction.
FCOY-B1730 FC6A Series MICROSmart Describes specifications related to FC6A Series MICROSmart communication,
Communication Manual descriptions of functions, configuration methods, and usage examples.
FC6A Series MICROSmart
FCIY-B1734 Describes PID I ificati functions.
C9 3 PID Module User's Manual escribes module specifications and functions
] Describes usage instructions for WindLDR, programming software for the FC6A
WindLDR Help Series MICROSMart.
Preface-7 FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722 IDEC



NAMES AND ABBREVIATIONS USED IN THIS MANUAL

Model Names

Name Used in This Manual Type Number, Part Code, or Official Name

FC6A Series MICROSmart FC6A Series MICROSmart

FC6A-C16R1AE, FC6A-C16R1CE, FC6A-C16K1CE, FC6A-C16P1CE,
FC6A-C16R1DE, FC6A-C16K1DE, FC6A-C16P1DE, FC6A-C24R1AE,
All-in-One CPU module FC6A-C24R1CE, FC6A-C24K1CE, FC6A-C24P1CE, FC6A-C40R1AE,
FC6A-C40R1CE, FC6A-C40K1CE, FC6A-C40P1CE, FC6A-C40R1DE,
FC6A-C40K1DE, FC6A-C40P1DE

FC6A-C40R1AE], FC6A-C40R1CE], FC6A-C40K1CE], FC6A-C40P1CE],
FC6A-C40R1DE], FC6A-C40K1DEJ, FC6A-C40P1DE]

FC6A-D16R1CEE, FC6A-D16K1CEE, FC6A-D16P1CEE, FC6A-D32K3CEE,
Plus CPU module FC6A-D32P3CEE, FC6A-D16R4CEE, FC6A-D16K4CEE, FC6A-D16P4CEE,
FC6A-D32K4CEE, FC6A-D32P4CEE

FC6A-C16R1AE, FC6A-C16R1CE, FC6A-C16K1CE, FC6A-C16P1CE,
FC6A-C16R1DE, FC6A-C16K1DE, FC6A-C16P1DE

24-1/0 type FC6A-C24R1AE, FC6A-C24R1CE, FC6A-C24K1CE, FC6A-C24P1CE
FC6A-C40R1AE, FC6A-C40R1CE, FC6A-C40K1CE, FC6A-C40P1CE,
FC6A-C40R1DE, FC6A-C40R1DE, FC6A-C40K1DE, FC6A-C40P1DE,
FC6A-C40R1AE], FC6A-C40R1CE], FC6A-C40K1CE], FC6A-C40P1CE],
FC6A-C40R1DE], FC6A-C40K1DEJ, FC6A-C40P1DE]

FC6A-D16R1CEE, FC6A-D16R4CEE, FC6A-D16K1CEE, FC6A-D16KA4CEE,
FC6A-D16P1CEE, FC6A-D16P4CEE

Plus 32-1/0 type FC6A-D32K3CEE, FC6A-D32P3CEE, FC6A-D32K4CEE, FC6A-D32P4CEE
AC power type FC6A-C16R1AE, FC6A-C24R1AE, FC6A-C40R1AE, FC6A-C40R1AE]
FC6A-C16R1CE, FC6A-C24R1CE, FC6A-C40R1CE, FC6A-C16K1CE,
FC6A-C24K1CE, FC6A-C40K1CE, FC6A-C16P1CE, FC6A-C24P1CE,
FC6A-C40P1CE, FC6A-C40R1CEJ, FC6A-C40K1CE], FC6A-C40P1CE],
FC6A-D16R1CEE, FC6A-D16K1CEE, FC6A-D16P1CEE, FC6A-D32K3CEE,
DC power type FC6A-D32P3CEE, FC6A-D16R4CEE, FC6A-D16KA4CEE, FC6A-D16P4CEE,
FC6A-D32K4CEE, FC6A-D32P4CEE

FC6A-C16R1DE, FC6A-C16K1DE, FC6A-C16P1DE, FC6A-C40R1DE,

12V DC power type FC6A-C40K1DE, FC6A-C40P1DE, FC6A-C40R1DE],

FC6A-C40K1DEJ, FC6A-C40P1DE]

FC6A-C16R1AE, FC6A-C16R1CE, FC6A-C16R1DE, FC6A-C24R1AE,
FC6A-C24R1CE, FC6A-C40R1AE, FC6A-C40R1CE, FC6A-C40R1DE,
FC6A-C40R1AE], FC6A-C40R1CE], FC6A-C40R1DE], FC6A-D16R1CEE,
FC6A-D16R4CEE

FC6A-C16K1CE, FC6A-C16K1DE, FC6A-C24K1CE, FC6A-C40K1CE,
FC6A-C40K1DE, FC6A-C40K1CEJ, FC6A-C40K1DEJ, FC6A-D16K1CEE,
FC6A-D16K4CEE, FC6A-D32K3CEE, FC6A-D32K4CEE

FC6A-C16P1CE, FC6A-C16P1DE, FC6A-C24P1CE, FC6A-C40P1CE,
FC6A-C40P1DE, FC6A-C40P1CEJ], FC6A-C40P1DEJ, FC6A-D16P1CEE,
FC6A-D16P4CEE, FC6A-D32P3CEE, FC6A-D32P4CEE

1/0 modul Digital I/O module Digital input module, digital output module, digital mixed I/O module
Expansion /0 module Analog I/O module Analog input module, analog output module, analog mixed I/O module

CAN 11939 All-in-One CPU module

16-1/0 type

40-1/0 type

Plus 16-1/0 type

CPU module

24V DC power type

Relay output type

Transistor sink output

type

Transistor output type

Transistor protection
source output type

module Communication module Serial communication module

PID module

Expansion interface module Expander, remote master, remote slave

Digital I/O cartridge Digital input cartridge, digital output cartridge

Analog I/0 cartridge Analog input cartridge, analog output cartridge

RS232C communication cartridge, RS485 communication cartridge,
Bluetooth communication cartridge

WindLDR WindLDR application software

USB maintenance cable (HG9Z-XCM42),

USB Mini-B extension cable (HG9Z-XCE21)

1/0 cartridge

Cartridge
Communication cartridge

USB cable
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Name Used in this Manual WindLDR Operating Procedure

Function area settings Configuration tab > Function Area Settings group
Monitors Select Online > Monitor > Start Monitor.
PLC status Select Online > PLC > Status.
Communication settings Select Online > Communication > Set Up.
On the Configuration tab, in Function Area Settings, click Communication Ports, and in the
Modbus master request table displayed Function Area Settings dialog box, for Communication Mode under Communication

Ports, select Modbus RTU Master or Modbus TCP Client
The button displayed on the left side of the menu bar. Click to display the menu with New, Save, and
Save As, recent projects, WindLDR Options, and Exit WindLDR.

Application button
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1: GENERAL INFORMATION

Introduction
This chapter describes FC6A Series MICROSmart functions and system configuration examples.

About the FC6A Series MICROSmart

The FC6A Series MICROSmart is a small, All-in-One CPU module or Plus CPU module programmable controller with excellent
expandability and a variety of communication functions. The CPU modules are equipped with 16-, 24-, 32-, or 40-I/Os and support
either 100 to 240V AC, 24V DC, or 12V DC power supplies.

Expansion modules, cartridges, HMI modules, and other modules can be connected to the CPU module. Inputs, outputs, and
communication ports can be expanded according to application.

The FC6A Series MICROSmart can also be linked to various types of external devices with communication functions that include
maintenance communication, user communication, and Modbus communication. The FC6A Series MICROSmart is also equipped
with functions for high-speed counters, pulses, flow calculation, and data logging functions.

Programs used on the FC6A Series MICROSmart are created with WindLDR, easy-to-use, Windows-compatible ladder
programming software. This ladder programming software also supports the FC4A Series and the FC5A Series, so you can use your
existing ladder program resources.

Type Numbers
The notation for FC6A Series MICROSmart part numbers is as follows.
For details on the product specifications, see "Product Specifications" on page 2-1.

CPU module

FCA-C40R1AE)

LCAN 11939 function
J: CAN J1939 function
None: No CAN J1939 function

Ethernet port
E: Ethernet port ("EE" for two Ethernet ports)
None: No Ethernet port

Power supply
A: AC power type
C: 24V DC power type
D: 12V DC power type

Terminal specification

1: Removable terminal block (Screw)

3: MIL connector™

4: Removable terminal block (Push-in)
Output type

R: Relay output

K: Transistor sink output

P: Transistor protection source output
I/0 points

16: 16 I/O points

24: 24 1/0 points

32: 32 1/O points

40: 40 I/0 points
Module type

C: All-in-One CPU module

D: Plus CPU module

*1 The power supply terminals are a removable terminal block (screw fastened type).
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1: GENERAL INFORMATION

HMI module

FCO6A - PH 1

Interface specification
1: Communication connector

Module type
PH: HMI module

Cartridge base module

FC6A - HPH1
I

Module type
HPH1: Cartridge base module

Digital I/O modules

FCGA-M 0 8 BR 1

—I_—Terminal specification
1: Removable terminal block (Screw)
3: MIL connector
4: Removable terminal block (Push-in)

Output type
R: Relay output (Mixed I/O module only)
K: Transistor sink output
P: Transistor protection source output
None: No output

Input type
Al: 120V AC
B: 12/24V DC*
None: No input

I/0 points
08: 8 I/O points
16: 16 I/O points
24: 24 1/0 points
32: 32 1/0 points

Module type
N: Digital input module
R: Digital output module (Relay output)
T: Digital output module (Transistor output)
M: Digital mixed I/O module

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.
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1: GENERAL INFORMATION

Analog I/0 module

FC6A-J 4 C N

"L —1solation
Y: Isolated between channels
None: No isolation
Terminal specification
1: Removable terminal block (Screw)
4: Removable terminal block (Push-in)

Input type
None: Voltage/current input

N: Voltage/current/resistance thermometer input

U: Thermistor/thermocouple input
H: Thermocouple input
Maximum resolution

A: 12 bits
C: 16 bits

I/0 points
2: 2 1/0O points
4: 4 1/0 points
8: 8 I/0O points
03: 3 I/O points
06: 6 I/O points

PID module

FC6A - F

N

M R

Module type
J: Analog input module
K: Analog output module
L: Mixed analog I/O module

1

—l_—TerminaI specification
1: Removable terminal block (Screw)
4: Removable terminal block (Push-in)

Output type

None: Voltage/current output
R: Relay output

Input type
M: Multi input

Control loop points
2: 2 points

Communication module

FC6A - SIF 5 2

Module type
F: PID module

—l_—TerminaI specification
1: Removable terminal block (Screw)
4: Removable terminal block (Push-in)

Number of ports
2: 2 ports

Communication specification
5: RS-232C or RS-485 selectable

VIDEC

Module type
SIF: Serial communication module
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1: GENERAL INFORMATION

Expansion interface module

FCOA - EXM 2

—I_—Terminal specification
1: Removable terminal block (Screw)
4: Removable terminal block (Push-in)

Module configuration
1M: Remote master
1S: Remote slave
2: Expander
Module type
EXM: Expansion interface module

Digital I/0O cartridge

FC6A-P N 4

L I/0 points
4: 4 1/0 points

Module type
PN : Digital input cartridge
PTS : Transistor source output cartridge
PTK : Transistor sink output cartridge

Analog I/O cartridge

FC6A-P K 2 AV

- Output type

V: Voltage output
W: Current output
None: No outputs
Input type
None: Voltage/current input
P: Resistance thermometer/thermocouple input

Maximum resolution
A: 12 bits
C: 16 bits

1/0 points
2: 2 1/0 points

Module type
PJ: Analog input cartridge
PK: Analog output cartridge

Communication cartridge

FC6A-P C 1
1

Communication/terminal specifications
1: RS232C communication/terminal block
3: RS485 communication/terminal block
4: Bluetooth communication

Module type
PC : Communication cartridge

1-4 FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722
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1: GENERAL INFORMATION

Connector

FCGA-PMTCK11PNAO?2

Quantity per pack
02: 2 items

Sale configuration
PN: 1 pack

Number of pins
03: 3 pins
05: 5 pins
08: 8 pins
09: 9 pins
10: 10 pins
11: 11 pins
12: 12 pins
13: 13 pins
17: 17 pins
20: 20 pins
Silk-screen printing
S: Silk-screen printing for source outputs
K: Silk-screen printing for sink outputs
A: Silk-screen printing for AC input
C: Silk-screen printing for 24-V DC input
D: Silk-screen printing for 12-V DC input
None: No silk-screen printing
Terminal specification
A: 5.08 mm pitch, side connection
B: 5.08 mm pitch, front connection
C: 3.81 mm pitch, front connection
D: 5.08 mm pitch, side connection
(dedicated for use with the CPU module
power supply terminal)
E: Front connection with screw flange
(dedicated for use with CAN communication)
None: MIL connector™

Wiring connection configuration
T: Screw fastened type
S: Push-in type
C: MIL connector™

Product classification
PM: Connector
*1 The type number for the MIL connector starts with "FC4A-" instead of "FC6A-".

Cable

FC9Z-H 0 5

_:Number of pins
20: 20 pins

Input type
A: Shielded straight cable
B: Non-shielded straight cable

Cable length
050: 0.5 m
100: 1 m
200: 2 m
300: 3 m

Cable classification
H: Flat cable
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1: GENERAL INFORMATION

Battery holder

FC6A-B H 1

PNO 2

Quantity per pack
02: 2 items

Sale configuration
PN: 1 pack

Type 2
1: Standard product

Product classification
BH: Battery holder

FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722
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CPU Module Type Numbers and Functions List

Type numbers and functions

Number of . SD Analog
Type Inputs and | USB | Ethernet | Ethernet ) CAN | Serial
Number*! Power Supply Outputs™ | Port | Port1 port2 | Cartridge |p ! port1 | Memory Input/
Slots Card Slot Volume
16 (404) 12)
FC6A-C**R*AE 100 to 240V AC 24 (508)
40 (528) 2(3)
FC6A-C16**CE 24V DC
16 (404) — Yes Yes (1 each)
FC6A-C16**DE 12v DC 1(2)
FC6A-C24**CE 24 (508) Yes Yes — Yes
_ 24V DC
FC6A-C40**CE
FC6A-C40**DE 12v DC
FC6A-C40**AE] | 100 to 240V AC 40 (528) 2(3)
FC6A-C40**CE] 24V DC Yes — —
FC6A-C40**DE] 12v DC
16 (2,044)
FC6A-D****CEE 24V DC Yes Yes Yes 0(3) — — Yes Yes (1 each)
32 (2,060)

*1 For CPU module type numbers, see "CPU module" on page 1-1.

*2 The value in parentheses () is the number of inputs and outputs when using the expansion interface module and the maximum number of
expansion modules are connected.

Options

USB Maintenance Cable

HG9Z-XCM42

External Device/O/I Communication Cable

FC6A-KC1C

IDEC

Panel Mount USB Extension Cable
HG9Z-XCE21

0/I Communication Cable
FC6A-KC2C
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1: GENERAL INFORMATION

Features
This section describes the features of the FC6A Series MICROSmart.

High-speed Instruction Processing
The FC6A Series MICROSmart is capable of high-speed arithmetic processing of basic instructions (LOD) in 0.042 us and advanced
instructions (MOV) in 0.120 ps. This improves real time performance during program execution.

Abundant Program Capacity
The FC6A Series MICROSmart has large program capacity.

Program Capacity
CPU Module - -
Standard When Online Edit Is Used

All-in-One CPU module 384,000 bytes aximum i

(48,000 steps equivalent) 72,000 bytes maximum

i 9,000 steps equivalent

CAN 1939 All-in-One CPU module 540,000 bytes maximum (5,000 steps equivalent)

(80,000 steps equivalent)
Plus CPU module 800,000 bytes maximum (100,000 steps equivalent)

Note: "Step" is the unit to calculate the program size. One step is 8 bytes, which is the instruction size of contacts or coils.

Online Edit
User programs can be overwritten (run-time programming) and tests can be written while the ladder program is being executed.

Various Communication Functions

The FC6A Series MICROSmart supports the following communications:
e Maintenance communication

e User communication

e Modbus communication

o Datalink communication

o Bluetooth communication

e BACnet communication

e MC protocol communication

o EtherNet/IP communication

¢ MQTT communication

e J1939 communication (CAN J1939 All-in-One CPU module only)

The following functions using Ethernet are also supported so that a variety of requirements can be achieved, such as remote
monitoring or maintenance.

e SNTP

o FTP server/client

e PING

¢ Send e-mail

o Web server

The FC6A Series MICROSmart can be connected to a variety of devices such as computer, operator interface, and printer.

SD Memory Card
The FC6A Series MICROSmart is equipped with an SD memory card slot. The log data of device values, configuration data, user
programs, and system software can be saved to a commercially available SD memory card (32 GB maximum).

Powerful HMI Functions

Device values can be checked and modified on the HMI module's LCD. The LCD can also display the current time, bar charts,
messages, and text. The HMI module is equipped with fonts in the following nine languages and can display messages and text in
those languages. The HMI module can be operated using the operation buttons. Operations such as switching what is shown on
the LCD can be performed using the operation buttons.

Setting Name Character Set Supported Languages
European ISO 8859-1 (Latin-1) English, German, Italian, Spanish, Dutch (Note), French (Note)
Japanese Shift-JIS Japanese (level 1)
Chinese GB2312 Chinese (simplified)
Cyrillic ANSI 1251 Russian

Note: Some of the characters cannot be input.
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Special Functions

This section describes the functions of the FC6A Series MICROSmart.
I/0 Related Functions

Catch Input
The catch input function is used to receive shot pulses (minimum pulse width: 5 ps) that is shorter than the user program scan
time. A maximum of 6 catch inputs can be used.

Note: The scan time is the time duration for executing one cycle of the user program that is cyclically executed.

Input Filter

The input filter is the function to reduce the influence from the bounce or noise on input contacts by adjusting the filter width
according to the input signal width. The input filter of 0 ms (no filter) or 3 to 15 ms (1 ms increments) can be configured for
individual input.

Interrupt Input
The interrupt input can be used to call an interrupt program to respond to an external input that requires a response faster than
the ladder program scan time. A maximum of six interrupt inputs can be used.

Stop and Reset Inputs

The stop input is a function to stop ladder program execution. The reset input is a function to stop ladder program operation and
clear device values. Any input terminal on the FC6A Series MICROSmart can be designated as a stop or reset input to control the
FC6A Series MICROSmart operation.

Built-in Analog Input Function
This function acquires 0 to 10V DC analog input as a digital value in a special data register. There is one built-in analog input.

Analog Potentiometer Function
This function acquires volume input as a 0 to 1,000 digital value in a special data register according to the position of the volume.
There is one analog potentiometer.

Forced I/O
The inputs and outputs of the FC6A Series MICROSmart can be forced on or off. This function can be used to check the I/O wiring
or the user program operation.

IDEC FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722 1-9
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High-speed I/0 Functions

High-speed Counter

This function counts high-speed pulse inputs that cannot be measured in normal user program processing.

Use this function for applications such as positioning control with a rotary encoder or motor control. The FC6A Series MICROSmart
can use single-phase high-speed counters and two-phase high-speed counters. A maximum of six single-phase high-speed
counters and a maximum of two two-phase high-speed counters (three maximum for Plus CPU module only) can be used
simultaneously.

CPU Module Single-phase High- Two-phase High-speed
speed Counter Counter
16-1/0 type
All-in-One CPU module/ 24_1;0 type > maximum
CAN 11939 All-in-One CPU module typ
40-1/0 type 6 maximum
Plus 16-1/0 type .
Plus CPU module 3 maximum
Plus 32-1/0 type

Example: Controlling a motor by counting two-phase pulse input with a high-speed counter

FC6A Series MICROSmart

Positioning Control

The FC6A Series MICROSmart can perform positioning control with pulse outputs. The FC6A Series MICROSmart features the PULS
instructions that can generate pulse outputs with configured frequency at the fixed pulse width ratio, JOG instructions, pulse-width
modulation (PWM) instructions that can generate pulse outputs with configured pulse width ratio at a fixed frequency, RAMP
instructions for trapezoidal control, ZRN instructions for zero return operation, and ARAMP instructions that can generate pulse
outputs according to a table in which the changes of the frequency are configured.

The FC6A Series MICROSmart also manages coordinates internally and can increment or decrement coordinates according to the
number of pulses that were output and the direction.

After confirming the origin using the ZRN instruction, the target position can also be specified by absolute position.

Example: Pulse output by the RAMP instruction

Steady pulse frequency —

Initial pulse frequency |

Frequency Measurement
This function measures the frequency of pulses input to an input terminal. The frequencies of @ maximum of six inputs can be
measured.
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1: GENERAL INFORMATION

Convenient Functions

Calendar/Clock

The FC6A Series MICROSmart features a real-time clock on-board. Using the calendar and clock function, the FC6A Series
MICROSmart can operate according to the current date and time. These functions can be used to control a time schedule for
lighting or air conditioning equipments.

The FC6A Series MICROSmart also supports daylight savings time and the date and time of the switch can be freely set to allow for
use in any region.

User Program Read/Write Protection
The user program in the FC6A Series MICROSmart can be protected against reading and/or writing by including a password in the
user program. This function is effective for security of user programs.

“Keep” or “Clear” Designation of FC6A Series MICROSmart Data
This function specifies whether or not to keep FC6A Series MICROSmart device values when there is a power interruption.

Devices that can be specified as kept are internal relays, shift registers, counter current values, and data registers.

RUN/STOP Selection at Startup when “Keep” Data is Lost
When the backup battery is dead, all data to be kept are lost. The user can select whether the FC6A Series MICROSmart starts to
run or not to prevent undesirable operation at the startup.

Log Data

Device values of the FC6A Series MICROSmart can be saved as CSV files on the SD memory card. The DLOG instruction saves
device values to the SD memory card. The TRACE instruction accumulates device values at each scan and saves them to the SD
memory card at the desired timing.

Constant Scan Time
The variations in scan time that occur when the user program is running can be made constant.

Timer Interrupt
The timer interrupt can be used to call an interrupt program at a predetermined interval of time without being affected by the scan
time.

Script Function
This function allows programming complicated processing with conditional branching, logical operations, arithmetic operations,
and functions as text. Devices can also be read and written. Execute scripts using the SCRPT instruction.

Recipe Function
This function allows the values of device settings to be written to a CSV file to create a recipe file. The values of device settings can
be read from a recipe file and reflected in the FC6A Series MICROSmart devices.

Applicable devices are word devices such as timers, counters, and data registers.

SNTP Function
The current time can be acquired from an SNTP server.

USB Boot Function

This function starts the FC6A Series MICROSmart with power supplied from the USB cable.
This allows the user program and system software to be updated.

During USB boot, USB communication and the SD memory card can be used.

PID Control Function

PID control performs temperature control and other types of control using a PID (proportional-integral-derivative) calculation
algorithm. The FC6A Series MICROSmart can perform PID control by automatically calculating the optimal PID value using the auto
tuning function.

Function Switch
The FC6A Series MICROSmart is equipped with a function switch which can be used to run or stop the user program. The button
can be used for any desired purpose by using the on/off status of the function switch stored in the special internal relay.
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Communication Functions

The FC6A Series MICROSmart can perform RS232C and RS485 communication using serial port 1. The communication ports can
be expanded by using communication cartridges to allow for multiple instances of RS-232C, RS-485, and Bluetooth
communication. The Ethernet port is standard equipment to enable communication using Ethernet. The CAN 11939 All-in-One CPU
module is equipped with a CAN port to enable J1939 communication.

Communication Functions

Maintenance Communication

Maintenance communication enables you to check the operating status and I/O status of the FC6A Series
MICROSmart, to display and change device values, and download and upload user programs using a
computer or operator interface.

User Communication

Data can be sent and received by creating commands for external devices (computers, printers, barcode
readers, and other devices).

Modbus Communication

Data can be sent and received between communication device that conforms to the Modbus protocol and
the FC6A Series MICROSmart.

Data Link Communication

Data can be sent and received between a master station and slave stations by connecting a maximum of
31 MICROSmarts (slave station) to a MICROSmart (master station).

MC Protocol Communication

The Plus CPU module supports MC protocol communication Client.

BACnet Communication
(BACnet/IP)

The Plus CPU module supports BACnet communication using the Internet protocol (IP).

EtherNet/IP communication

The Plus CPU module supports EtherNet/IP (scanner) communication.

MQTT Communication

The Plus CPU module supports MQTT communication.

J1939 Communication

The CAN 11939 All-in-One CPU module can send and receive data with communication device that
conforms to the SAE-J1939 standard.

For details on communication functions, see the "FC6A Series MICROSmart Communication Manual".

Communication Ports

USB Port

Maintenance communication can be performed by connecting the FC6A Series MICROSmart to a
computer using this port.

Ethernet Port 1 and 2

The FC6A Series MICROSmart can communicate with Ethernet communication-compatible external
devices such as computers and operator interfaces using this port. Maintenance communication, user
communication, Modbus TCP communication, and MC protocol communication are possible. The Plus CPU
module can communicate with external devices compatible with BACnet communication and MQTT
communication using Ethernet port 1.

The Plus CPU module can also communicate with EtherNet/IP-compatible external devices using Ethernet
port 2.

HMI-Ethernet Port

This port connects the HMI module to the CPU module and allows the HMI module to be used. The FC6A
Series MICROSmart can communicate with Ethernet communication-compatible external devices such as
computers and operator interfaces using this port. Maintenance communication is possible.

Serial Port 1

The FC6A Series MICROSmart can communicate with RS232C/RS485 communication-compatible external
devices such as computers, operator interfaces, and printers using this port. Maintenance communication,
user communication, Modbus RTU communication, and data link communication are possible.

RS232C Communication
Cartridge, RS485
Communication Cartridge
(option)

The FC6A Series MICROSmart is capable of maintenance communication, user communication, Modbus
RTU communication, and data link communication using this port.

Bluetooth Communication

The FC6A Series MICROSmart is capable of maintenance communication and user communication using

Cartridge (option) this port.
CAN port The CAN 11939 All-in-One CPU module is capable of 11939 communication using this port.
Communication Module The FC6A Series MICROSmart is capable of maintenance communication, user communication, Modbus
(option) RTU communication, and data link communication using this port.
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1: GENERAL INFORMATION

Allocations of the Communication Port Numbers

All-in-One CPU module, CAN 11939 All-in-One CPU module, and Plus CPU module support serial communication with the target
device. Serial communication is possible with built-in interface or expanded interface of each CPU module. Interfaces supporting
the serial communication are as follows:

All-in-One CPU module : Serial port 1, cartridge slots 1 and 2, communication module ports
CAN J1939 All-in-One CPU module : Cartridge slots 1 and 2, communication module ports
Plus CPU module : Cartridge slots 1 to 3, communication module ports

In order to use each interface as communication port, the communication parameters must be configured according to the
communication parameters of the target device. Configure the communication parameters in Communiction Ports tab in the
Function Area Settings dialog box. The allocation between each interface and communication port is described below.

For details on each setting, refer to chapter 3 "Communication Port Settings" in the "FC6A Series MICROSmart Communication
Manual".

m Ports and Cartridge Slots 1 to 3 on the CPU Module and HMI Module

— : Not equipped with the CPU module.
No : Cannot be used as the serial communication ports.

Port Cartridge Slot
CPU Module Serial USB | Ethernet | Ethernet Eh'::"rll;et CAN 1 2 3
Port 1 Port Port 1 Port 2 Port
Port
16-1/0 type
All-in-One CPU module | 24-I/0 type Port 1 —
2000t Port 2
- e —_ *9k -
CAN 11939 All-in-One - No No No'! | Port3
o 40-1 N 2%
CPU module 0-1/0 type °
Plus 16-1/O type | Port1 | Port2 | Port3
Plus CPU module /0 typ No — 83*5 (33*5 ?4*5
Plus 32-1/0 type

*1 When the HMI module is connected to the CPU module and HMI-Ethernet port is added.

*2  When a communication cartridge is installed on the cartridge slot.

*3 When the cartridge base module is connected to the CPU module and a communication cartridge is installed on the cartridge slot.
*4  When the HMI module is connected to the CPU module and a communication cartridge is installed on the cartridge slot.

*5 The combination of "Data Bits: 7" and "Parity: None" is not possible.

Notes:
o For the locations of each port and cartridge slot, see "Part Names and Functions" on page 2-4.
o For serial port 1 wiring, see "Other Inputs and Ports" on page 2-47. For communication cartridge wiring, see "Terminal Arrangement and
Wiring Examples" on page 2-175.

= Ports on Communication Modules

Communication Module
CPU Module
1st 2nd 3rd 4th 15th

16-1/0 type
All-in-One CPU module 24-1/0 type

40-1/0 type " 1 1
CAN 11939 All-in-One Port4,5 | Port6,7 | Port8, 9
CPU module 40-1/0 type

Plus 16-1/0 type
Plus CPU module Port 10, 11 Port 32, 33

Plus 32-1/0 type

*1 Four or more communication modules cannot be connected to the All-in-One CPU module and CAN 11939 All-in-One CPU module.
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1: GENERAL INFORMATION

Maintenance Communication

The maintenance communication of the FC6A Series MICROSmart enables you to check the operating status and I/O status of the
FC6A Series MICROSmart, monitor and change device values, and download and upload user programs with the PLC programming
software WindLDR installed on a computer. For details on maintenance communication, see the "FC6A Series MICROSmart

Communication Manual".

Supported ports™!

. Ethernet Port1, 2 and Communication Cartridge
USB Port Serial Port 1 HMI-Ethernet Port’> | and Communication Module CAN Port
Yes Yes Yes Yes No

*1 Depending on the port that will be used, there are differences in maintenance communication functionalities that can be used. For details on the

restrictions, see the "FC6A Series MICROSmart Communication Manual".
*2 Only maintenance communication can be used with the HMI-Ethernet port.

= 1:1 Maintenance Communication System
This example shows a 1:1 maintenance communication system in which a FC6A Series MICROSmart and a computer are

connected with USB. The USB maintenance cable (HG9Z-XCM42) is used.
FC6A Series MICROSmart

T T
i i i |

Windows Computer
=

USB Port HG9Z-XCM42 USB Maintenance Cable

|
— h K= 7 IESIE ﬁ u : ]
! — \ Type A Plug Mini-B Plug

USB Port
(USB 2.0 Mini-B Connector)

= 1:N Maintenance Communication System
This example shows a 1:N maintenance communication system in which three FC6A Series MICROSmart and a computer are

connected over Ethernet. The Ethernet cables are connected to the Ethernet port 1 of three FC6A Series MICROSmart, and those
FC6A Series MICROSmart are connected to the computer via an Ethernet hub.

Windows Computer
Ethernet Hub

| < (I

FC6A Series MICROSmart FC6A Series MICROSmart FC6A Series MICROSmart

Ethernet Port 1 Ethernet Port 1 Ethernet Port 1
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1: GENERAL INFORMATION

User Communication

The user communication of the FC6A Series MICROSmart enables you to control external devices such as computers, printers, and
barcode readers. For details on user communication, see the "FC6A Series MICROSmart Communication Manual".

Supported ports

USB Port Serial Port 1 Ethernet Port 1 and 2 | _COmmunication Cartridge CAN Port
and Communication Module
No Yes Yes Yes No

= User Communication Using Serial Port 1
This example shows a system in which a FC6A Series MICROSmart receives the data read by a barcode reader. A barcode reader is
connected to port 1 of the FC6A Series MICROSmart.

FC6A Series MICROSmart

Serial Port 1
(Port 1)

Barcode Reader

Modbus Communication

The FC6A Series MICROSmart is compliant with Modbus RTU protocol and can be used as either a Modbus communication master
or slave. With Modbus communication, the FC6A Series MICROSmart can monitor and modify the data of inverters and
temperature controllers.

Ethernet ports 1 and 2 also support the Modbus TCP communication protocol.
For details on Modbus communication, see the "FC6A Series MICROSmart Communication Manual".

Supported ports

- = = *1
USB Port Serial Port 1 Ethernet Port 1 and 2 | COMmunication Cartridge CAN Port
and Communication Module
No Yes Yes Yes No

*1 Only the RS-232C communication cartridge and RS-485 communication cartridge are supported.

» Modbus RTU Communication Using Serial Port 1
This example shows a system in which a FC6A Series MICROSmart is communicating with a temperature controller and an inverter
that support Modbus RTU. The A temperature controller is connected to port 1 of the FC6A Series MICROSmart.

FC6A Series MICROSmart

T T H
i 1 |

Temperature Controller Inverter

o=

=

=

Serial Port 1
(Port 1)
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Data Link Communication

The FC6A Series MICROSmart supports data link communication, and it can share data between CPU modules using serial port 1
and cartridge slots. The FC6A Series MICROSmart can also share data with FC5A Series and FC4A Series CPU modules. Configure
the settings in WindLDR to enable distributed control of a maximum of 31 CPU modules.

For details about the data link communication, see the "FC6A Series MICROSmart Communication Manual".

Supported ports

- - - *1
USB Port Serial Port 1 Ethernet Port 1 and 2 | COMmmunication Cartridge CAN Port
and Communication Module
No Yes No Yes No

*1 Only the RS-232C communication cartridge and RS-485 communication cartridge are supported.

= Data Link Communication Using Serial Port 1
This example shows communication between multiple CPU modules with the FC6A Series MICROSmart as the master station. A
slave station CPU module is connected to Serial Port 1 of the FC6A Series MICROSmart.

FC6A Series MICROSmart

(Master Station)
FC6A Series MICROSmart FC6A Series MICROSmart
) (Slave Station 1) (Slave Station 31)
i I I | = [ecoocecscsed)
\“ ¥ "‘ [ i
o ¥
Serial Port 1 o000 e

(Port 1)

iu?g tf‘ |
-/

-
T

MC Protocol Communication

The Plus CPU module can read and write device values of MC protocol compatible device as client in MC Protocol Communication using
Ethernet port 1 or 2. For details, see the "FC6A Series MICROSmart Communication Manual".

Supported ports

USB Port Serial Port 1 Ethernet Port 1 | Ethernet Port 2 Commumcat'lon_Cartrudge and CAN Port
Communication Module
No No Yes Yes No No

= MC protocol Communication Example with Ethernet Port 1

MC protocol compatible devices

Connection Connection Connection
station station station

Ethernet communication (TCP / IP)

Plus CPU Module
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Ethernet Communication

The FC6A Series MICROSmart can be connected to the Ethernet network using Ethernet port 1 and communicate with network
devices over Ethernet.

The All-in-One CPU module and CAN 11939 All-in-One CPU module have eight TCP/IP connections and the Plus CPU module has 16
TCP/IP connections that can be used for Ethernet communication. Different communication protocols can be simultaneously used
on these connections. Each connection can be configured for maintenance communication server, user communication server/
client, Modbus TCP server/client communication, or MC protocol client communication.

Supported ports

USB Port Serial Port 1 Ethernet Port 1 and 2 Communication CAN Port
Cartridge

No No Yes No No

m Ethernet Communication Example

This example shows Ethernet communication between the FC6A Series MICROSmart equipped with Ethernet port 1, an operator
interface, and a computer. Among the three connections the FC6A Series MICROSmart has, Connection 1 is configured as
maintenance communication server for the computer to communicate with the FC6A Series MICROSmart. Connection 2 is
configured as Modbus TCP server for the operator interface to communicate with the FC6A Series MICROSmart. Connection 3
communicates with the barcode reader with the user communication. Connection 4 to connection 8 are not used.

o 0
Ethernet
E T Ethernet Hub @ Ethernet Hub

Barcode Reader

L =] \

Ethernet Port 1_~zz
FC6A Series MICROSmart Windows Computer  “gperator Interface

Notes:
e When accessing the FC6A Series MICROSmart over the Internet, adequate security measures for the network to prevent unauthorized access
are required. Be sure to consult your network administrator or Internet service provider. IDEC bears no responsibility for damages or
problems caused due to security in Ethernet communication.

o Restrict the access to FC6A Series MICROSmart with IP addresses and ports by using appropriate measures such as the firewall.
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Operator Interface Connectivity

The FC6A Series MICROSmart can perform maintenance communication with IDEC operator interfaces using Ethernet port 1, serial
port 1, and communication cartridge. FC6A Series MICROSmart device values can be monitored and modified by the connected
operator interface. An Ethernet cable or an O/I communication cable™ is used to connect the FC6A Series MICROSmart and the
operator interface.For details on the communication settings, see the "WindO/I-NV2 User's Manual", the "WindO/I-NV3 User's
Manual", and the "WindO/I-NV4 User's Manual".

Supported ports

— ———7
USB Port Serial Port 1 Ethernet Port 1 and 2 | COmmunication Cartridge CAN Port
and Communication Module
No Yes Yes Yes No

*1 Only the RS-232C communication cartridge and RS-485 communication cartridge are supported.

= 1:1 Maintenance Communication Example with an IDEC Operator Interface Using Serial Port 1

This example shows maintenance communication between the FC6A Series MICROSmart and an operator interface, as well as
monitoring and changing FC6A Series MICROSmart device values using the operator interface. An IDEC operator interface is
connected to serial port 1 of the FC6A Series MICROSmart.

FC6A Series MICROSmart

Serial Communication Port
(RS232C)

Operator Interface N Serial Port 1

o (Port 1)
0O/ Communication Cable: FC6A-KC2C
(D-sub 9-pin connector style, cable length: 5 m)

*1 For details on O/I communication cables, see "Cables" on page A-14.
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1: GENERAL INFORMATION

BACnet Communication

The Plus CPU module can be connected to a BACnet/IP network using Ethernet port 1 and communicate with other BACnet
communication-compatible external devices. For details on BACnet communications, see the "FC6A Series MICROSmart
Communication Manual".

Supported ports

USB Port

Serial Port 1

Ethernet Port 1

Ethernet Port 2

Communication Cartridge and
Communication Module

CAN Port

No

No

Yes

No

No

No

m BACnet Communication Using Ethernet Port 1
This example shows the Plus CPU module aggregating information from Modbus RTU communication-compatible devices, communicating
with a BACnet communication-compatible device connected to a BACnet/IP network, and making that information publicly available.

Monitoring PC

BACnet/IP Network

[EEEEETEEE)
[EEEyAEEEEEE)]

Plus CPU Module

Ethernet Port 1

Modbus RTU

IDEC

(
\
)

T

Modbus RTU Communication

communication-compatible device

Lighting Device

Air Conditioning
Device

Modbus RTU
communication-compatible device
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1: GENERAL INFORMATION

EtherNet/IP Communication

The Plus CPU module can be connected to an Ethernet network using Ethernet port 2 and communicate with other EtherNet/IP
communication-compatible external devices. EtherNet/IP communication uses standard Ethernet technologies, which allows
networks to be built that include various Ethernet-compatible devices. For details on EtherNet/IP communications, see the "FC6A
Series MICROSmart Communication Manual".

Supported ports

USB Port

Serial Port 1

Ethernet Port 1

Ethernet Port 2

Communication Cartridge and
Communication Module

CAN Port

No

No

No

Yes

No

No

m EtherNet/IP Communication Using Ethernet Port 2
This example shows the Plus CPU module communicating with EtherNet/IP communication-compatible devices and controlling those

devices.

1-20

Ethernet communication

Ethernet Port 2 — | ]

(]

Plus CPU module
(scanner)

EtherNet/IP devices manufactured by other companies

(adapter)
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MQTT Communication

The Plus CPU module can communicate with a broker as a client (publisher and subscriber) in MQTT communication using
Ethernet port 1. For details on MQTT communications, see the "FC6A Series MICROSmart Communication Manual".

Supported ports

Communication
USB Port Serial Port 1 Ethernet Port 1 Ethernet Port 2 Cartridge and CAN Port
Communication
Module
No No Yes No No No
m MQTT Communication Using Ethernet Port 1
Plus CPU module
MQTT
Ethernet port 1 == [EE[38| communication
\ED| MQTT broker

Using J1939 Communication

The CAN J1939 All-in-One CPU module can be connected to a 11939 communication network using the CAN port and it can communicate
with other J1939 communication-compatible devices. Messages that conform to the SAE 11939 standard can be sent and received.

For details on 11939 communication, see the "FC6A Series MICROSmart Communication Manual".

Supported ports

USB Port Serial Port 1 Ethernet Port 1 and 2 Commur!|cat|on CAN Port
Cartridge
No No No No Yes

m CAN Port Usage Example
This example shows the FC6A Series MICROSmart communicating with a J1939-compatible engine. The CAN port of the CAN

J1939 All-in-One CPU module is connected to the engine.

[

CAN

(]

a?

E ' |
) ¥

CAN Port [ ]
00

FC6A Series MICROSmart Engine
(CAN 11939 All-in-One CPU Module)
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2: PRODUCT SPECIFICATIONS

This chapter describes the part names and specifications of the modules that make up the FC6A Series MICROSmart.

Various types of modules are available for the FC6A Series MICROSmart. These include the CPU modules (All-in-One CPU module,
CAN 11939 All-in-One CPU module, and Plus CPU module), digital I/O modules (digital input modules, digital output modules, and
digital mixed I/O modules), analog I/O modules (analog input modules, analog output modules, and analog mixed I/O modules),
PID modules, communication modules, expansion interface modules (expander and remote master/slave), HMI modules, cartridge

base modules, and cartridges (digital I/O cartridges, analog I/O cartridges, and communication cartridges).

Normal Operating Conditions

The normal operating conditions common to the modules are as follows.

Ambient Operating Temperature

-10 to +55°C ™! (no freezing)

Expanded Ambient Operating Temperature

-25 to -10°C, +55 to +65°C™2 (no freezing)

Ambient Storage Temperature

-25 to +70°C (no freezing)

Relative Humidity 10 to 95%, no condensation
Storage Humidity 10 to 95%, no condensation
Pollution Degree 2 (IEC60664-1)

Degree of Protection IP20 (IEC60529)
Atmosphere No corrosive gas

1,013 to 795 hPa (0 to 2,000 m) during operation
1,013 to 701 hPa (0 to 3,000 m) during transport

Altitude or Air Pressure

Installation Location Inside cabinet

Device Class Open equipment

Overvoltage Category I

Vibration Resistance DIN Rail Mounted 5 to 8.4 Hz half amplitude 3.5 mm, 8.4 to 150 Hz, acceleration 9.8 m/s? (1 G), each
Panel Mounted direction XYZ, 2 hours (IEC/EN 61131-2)

Shock Resistance 147 m/s? (15 G), 11 ms, XYZ, 3 axes, 6 directions, 3 times each (IEC 61131-2)

EMC Immunity IEC/EN61131-2, Zone B compatibility

*1 The HMI module (FC6A-PH1) is 0 to 55°C.

*2  For the status of support for expanded ambient operating temperatures in each product, see "Status of Support for Expanded Ambient
Operating Temperatures (-25 to -10°C and 55 to 65°C)" on page 2-2. Certain products are also unable to support expanded ambient operating
temperatures, depending on the product version. Check the product version number before using the product in expanded ambient operating
temperatures.

The product ratings and usage conditions of certain models will also change if used in expanded ambient operating temperatures. For details,

see the following sections.

« "Ambient Temperature, Input Voltage, Output Voltage, I/O Simultaneous ON Ratio" (Pages 2-30, 2-63, 2-71, 2-73, 2-83, 2-85, 2-87, 2-99, 2-
100)

¢ "Ambient Temperature and Analog Input/Output Restrictions" (Page 2-115)

o "Rating at Max Surrounding Air Temperature of 55°C/65°C" (Page 2-186)

¢ "Connection Restrictions When Expanding the PLC" (Page 3-37)

Checking the Version Number
The version number of each module is listed on the side of the module. The performance and functionality of the analog I/O
module will differ by its version, so check the version number before use.

S/N:XXXXX-XXXXX (:\21:@:)
IDEC CORPORATION
Version Number

The version number on a CPU module is HV*** and the version number on other modules is V***,
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2: PRODUCT SPECIFICATIONS

Status of Support for Expanded Ambient Operating Temperatures (-25 to -10°C and 55 to 65°C)

Name

Type No."*

Applicability of Expanded Ambient
Operating Temperature

Status Version

All-in-One CPU module

FCBA-CXHxxE

Applicable HV200 or later

CAN 11939 All-in-One CPU module

FC6A-C40***E]

Applicable HV200 or later

Plus CPU module

FC6A-D****CEE

Applicable HV200 or later

Digital I/O module

FC6A-N08B1/FC6A-N08B4

FC6A-N16B1/FC6A-N16B4

FC6A-N16B3

FC6A-N32B3

FC6A-NO8A11/FC6A-NO8A14

FC6A-R081/FC6A-R084

FC6A-R161/FC6A-R164

FC6A-T08P1/FC6A-TO8P4

FC6A-T16P1/FC6A-T16P4

FC6A-T16P3

FC6A-T32P3

FC6A-T08K1/FC6A-TO8K4

FC6A-T16K1/FC6A-T16K4

FC6A-T16K3

FC6A-T32K3

FC6A-M08BR1/FC6A-MO8BR4

FC6A-M24BR1/FC6A-M24BR4

Applicable V300 or later

Analog I/O module

FC6A-J2C1/FC6A-12C4

FC6A-J4A1/FC6A-]4A4

FC6A-]J8A1/FC6A-]I8A4

FC6A-LO3CN1/FC6A-LO3CN4

FC6A-JACN1/FC6A-JACN4

FC6A-K2A1/FC6A-K2A4

FC6A-J8CU1/FC6A-I8CU4

FC6A-J4CH1Y/FC6A-J4CH4Y

V300 or later

Applicable

V200 or later

FC6A-K4A1/FC6A-K4A4

FC6A-L06A1/FC6A-L06A4

FC6A-F2M1/FC6A-F2M4

FC6A-F2MR1/FC6A-F2MR4

Not applicable

Expansion interface module

FC6A-EXM1M

FC6A-EXM1S/FC6A-EXM1S4

FC6A-EXM2/FC6A-EXM24

Applicable V200 or later

HMI module

FC6A-PH1

Not applicable —

Cartridge base module

FC6A-HPH1

Not applicable —

Communication module

FC6A-SIF52/FC6A-SIF524

Applicable V200 or later

Digital I/O cartridge

FC6A-PTK4

FC6A-PTS4

FC6A-PN4

Not applicable —

Analog I/0 cartridge

FC6A-PJ2A

FC6A-PJ2CP

FC6A-PK2AV

FC6A-PK2AW

Not applicable
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2: PRODUCT SPECIFICATIONS

Name

Type No.™!

Applicability of Expanded Ambient
Operating Temperature

Status Version

Communication cartridge

FC6A-PC1

FC6A-PC3

FC6A-PC4

Not applicable —

FC6B series

FC6B-C16R1A/FC6B-C16R4A

FC6B-C16R1C/FC6B-C16R4C

FC6B-C16K1C/FC6B-C16K4C

FC6B-C16P1C/FC6B-C16P4C

FC6B-C24R1A/FC6B-C24R4A

FC6B-C24R1C/FC6B-C24R4C

FC6B-C24K1C/FC6B-C24K4C

FC6B-C24P1C/FC6B-C24P4C

FC6B-C40R1A/FC6B-C40R4A

FC6B-C40R1C/FC6B-C40R4C

FC6B-C40K1C/FC6B-C40K4C

FC6B-C40P1C/FC6B-C40P4C

FC6B-D16R1C/FC6B-D16R4C

FC6B-D16K1C/FC6B-D16K4C

FC6B-D16P1C/FC6B-D16P4C

FC6B-D32K3C/FC6B-D32K4C

FC6B-D32P3C/FC6B-D32P4C

Applicable HV200 or later

*1 For CPU module type numbers, see "CPU module" on page 1-1.
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2: PRODUCT SPECIFICATIONS

CPU Module

All-in-One CPU module/CAN J1939 All-in-One CPU module
The All-in-One CPU module is equipped with analog input and serial ports (RS-232C/RS-485). CAN J1939 All-in-One CPU module is
equipped with a CAN port.
Part Names and Functions

= All-in-One CPU module
Example: FC6A-C40R1AE

. / N
(2) Cartridge Slot 1 = E/I (5) Battery Holder
(3) Cartridge Slot 2 %ﬁ @
26) Analog Potentiometer =l
(26) ( )g I (1) Sensor Power Terminals = 5
25) Analog Input (Not used with DC power ‘ ‘
) ] supply types.) (4) Input Terminals -
(24) Function Switch O Top
J
(o m N\ A Pttty bbbty Rttt bl e N
(23) Communication Connector E%—QIIEJD®®®®@/Dm®®®®®®/’®®m®®®®®®®®qir /(6) Expansion Connector )
[f 7‘“““// """"" }/ """""""" i
)l Py = _
/ /A
| =
i |
N ___
; ‘ ___________________________ 1
=\ \ _E(]D([D([DGD(ID(]D(ID([D(]D(ID PODOTODDDD)! _ Right side )
] (7) Input LEDs [IN]
(22) SD Memory Card Slot (16) Serial Port1 (8) Output LEDs [OUT]
(17) Ethernet Port 1 (15) Output Terminals (9) Power LED [PWR]
(18) LINK LED (10) Run LED [RUN]
(21) USB Port (19) ACT LED (11) Error LED [ERR]

(12) SD Memory Card Status LED [SD]
(13) Battery Status LED [BAT]
(14) Status LED [STAT]

(20) Power Supply Terminals

(27) SD Memory Card Cover (28) Analog Port Cover  (29) Dummy Cartridges

A / SR
(35) Communication (30) Expansion Connector

y o /i . :
Connector Protection Stickeri E EDLQDM/D/D i E— QDGDJMDMDQDMDMD Protection Sticker

—C/‘?—.:,

ooo

3 \ {
7 5 f%ﬁ?ﬁ I H‘—'®®®®®®®®®® '—'®®®®®®®®®®

A Left Side SISis Right Side

S ——— \ (31) Serial Port 1 Cover — —
(34) USB Port Cover (32) Ethernet Port 1 Cover

(33) Power Supply Terminals Cover

The content in brackets is the LED indicator name on the FC6A Series MICROSmart.

LED Indicators

16-1/0 Type 24-1/0 Type 40-1/0 Type
(‘7) IN (T) IN (‘7) IN
‘0123456710 ‘0123456 7101112131415 '0123456 710111213141516172021222324252627
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0123456 012345671011 012345671011121314151617
®) ouT ®) ouT ®) out
(?)(1‘0)(1‘1)(1‘2)(1‘3)(1‘4) (?XIP)(l‘l)(l‘Z)(lf)(l“‘) (?)(19)(1‘1)(1‘2)(1‘3)(1‘4)
CCTTTTY CTTTTTY CITTTT
£z & £z & £z 5
Z2Eqsh Z2Esh Z2Eqsh
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2: PRODUCT SPECIFICATIONS

(1) Sensor power terminals (AC power type only)
These terminals supply DC power (24V DC, 250 mA) for a sensor (can also be used as a power supply for inputs).

The DC power type does not use these terminals.

(2) Cartridge Slot 1
This slot is used to connect a digital I/O cartridge, analog 1/O cartridge, or communication cartridge.

(3) Cartridge Slot 2 (40-1/0 type only)
This slot is used to connect a digital I/O cartridge, analog I/O cartridge, or communication cartridge.

The 16-1/0 and 24-1/0 types do not have this slot.

(4) Input Terminals
These terminals connect input devices such as push buttons and limit switches. DC inputs are both sinks and sources.

(5) Battery Holder
This holder is for installing the backup battery.

(6) Expansion Connector
This connector is used to connect expansion modules.

(7) Input LEDs [IN]
These LEDs turn on when an input is on. The LED with the corresponding humber turns on.

(8) Output LEDs [OUT]
These LEDs turn on when an output is on. The LED with the corresponding number turns on.

(9) Power LED [PWR]
This LED turns on when the power is supplied to the CPU module.

(10) Run LED [RUN]
This LED turns on while the CPU module is running the user program.

This LED flashes when using certain functions while the user program is running.

LED Status
ON ¢ While the CPU module is running the user program
Slow flashing (1 s cycle) * When executing the forced I/O function while the user program is running

¢ While the CPU module is in USB boot.

Quick flashing (100 ms cycle) * When executing the forced I/O function while the user program is stopped

(11) Error LED [ERR]
This LED turns on when an error occurs in the CPU module.

(12) SD Memory Card Status LED [SD]
This LED turns on or flashes when the SD memory card is being read or written.

LED Status

¢ When the SD memory card is not inserted

¢ When an unsupported or unformatted SD memory card was inserted

e Unmount SD memory card (M8072) is on, so the SD memory card has been unmounted
o When the FC6A Series MICROSmart power is off

ON ¢ The standby state where the SD memory card can be written or read

When the FC6A Series MICROSmart is recognizing the SD memory card
Slow flashing (1 s cycle) ¢ Unmount SD memory card (M8072) is turned on and the FC6A Series MICROSmart is unmounting
the SD memory card (slow flashing, then off)

Quick flashing (100 ms cycle) ¢ Reading or writing the SD memory card

OFF

(13) Battery Status LED [BAT]
This LED turns on or flashes when the backup battery level is low.

LED Condition Battery Status
Off Battery voltage (D8056) > 2,300 Normal Sufficient battery level.
Flashing (1 s cycle) 2,300 > battery voltage (D8056) > 2,000 Warning Low battery level. Replace the battery.
On 2,000 > battery voltage (D8056) Dead battery | The battery is almost dead. Or no battery.
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2: PRODUCT SPECIFICATIONS

(14) Status LED [STAT]
This LED can be turned on or off in the user program.

(15) Output Terminals
These terminals connect output devices such as electromagnetic switches and solenoid valves. The CPU module is available
in the relay output type (240V AC: 2 A, 30V DC: 2 A), the transistor sink output type (0.5 A), and the transistor protection
source output type (0.5 A).

(16) Serial Port 1
This port allows serial communication with connected devices that are equipped with a serial interface (RS-232C or RS-485).

(17) Ethernet Port 1
This port allows Ethernet communication with connected devices that are equipped with an Ethernet interface.

(18) LINK LED
This LED is on when a network-compatible device is connected to Ethernet Port 1.

(19) ACT LED
This LED flashes when sending or receiving data while the LINK LED is on.

(20) Power Supply Terminals
These terminals are used to supply power to the CPU module.
The AC power type uses an AC power supply (100 to 240 V).
The DC power type is available as the 24V DC power type and the 12V DC power type.

(21) USB Port
A mini-B type USB 2.0 connector. A USB cable can be attached to the FC6A Series MICROSmart and connected to a PC to

download and upload user programs using WindLDR.

(22) SD Memory Card Slot
This slot is for inserting the SD memory card. The SD memory card allows for data logs using the DLOG/TRACE instructions,
reading and writing device data, downloads from the SD memory card (user program, system software, web page), and
uploads to the SD memory card.

(23) Communication Connector
This connector is used to connect the HMI module.

(24) Function Switch
This switch turns M8073 on or off (default setting: 0 (off)).
You can run or stop the CPU module with this switch by enabling Run/Stop PLC by Function Switch in WindLDR (default
setting: enabled).

For details on the function switch, see "Function Switch Configuration" on page 5-11.

(25) Analog Input
The connector for the analog input.

(26) Analog Potentiometer
A volume for setting a timer or other device. This allows an analog value used in the user program to be set without the use

of an external device.

(27) SD Memory Card Cover
An openable cover that protects the SD memory card and function switch. Open the SD memory card cover when inserting
or ejecting the SD memory card and when using the function switch.

(28) Analog Port Cover
A removable cover that protects the analog input and analog potentiometer. When using these, remove the analog port cover.

(29) Dummy Cartridges
Removable dummy cartridges that protect the cartridge slots. Remove the dummy cartridge when connecting a digital I/O
cartridge, analog I/O cartridge, or communication cartridge.

(30) Expansion Connector Protection Sticker
This sticker protects the expansion connector. Remove the expansion connector protection sticker when connecting an

expansion module.
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2: PRODUCT SPECIFICATIONS

(31) Serial Port 1 Cover
A removable cover that protects Serial Port 1. When using the serial port, remove the Serial Port 1 cover.

(32) Ethernet Port 1 Cover
A removable cover that protects Ethernet Port 1. When using the Ethernet port, remove the Ethernet Port 1 cover.

(33) Power Supply Terminals Cover
An openable cover that protects the power supply terminals. Open the power supply terminals cover when removing and
attaching the power supply terminals.

Note:
The push-in type does not have the power supply terminals cover. The type numbers of the push-in type of All-in-One CPU module are as
follows.
FC6A-C16R4AE, FC6A-C16R4CE, FC6A-C16K4CE, FC6A-C16P4CE, FC6A-C16R4DE, FC6A-C16K4DE, FC6A-C16P4DE, FC6A-C24R4AE,
FC6A-C24R4CE, FC6A-C24KA4CE, FC6A-C24P4CE, FC6A-C40R4AE, FC6A-C40R4CE, FC6A-C40K4CE, FC6A-C40P4CE, FC6A-C40R4DE,
FC6A-C40K4DE, FC6A-C40P4DE

(34) USB Port Cover
An openable cover that protects the USB port. When using the USB port, open the USB port cover.

(35) Communication Connector Protection Sticker
This sticker protects the communication connector. Remove the communication connector protection sticker when
connecting the HMI module.

= CAN J1939 All-in-One CPU module
Example: FC6A-C40R1AE]
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2: PRODUCT SPECIFICATIONS

(24) Function Switch

(22) SD Memory Card Slot

(25) SD Memory Card Cover

(31) Communication i ) 1
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(2) Cartridge Slot 1
(3) Cartridge Slot 2

(1) Sensor Power Terminals
(Not used with DC power

supply types.) (4) Input Terminals

_________________________________ r

___________________________

(18) LINK LED
(19) ACT LED

(20) Power Supply Terminals

(21) USB Port

(26) Dummy Cartridges

(29) Power Supply Terminals Cover

(_ N\

,

g@ﬁ/l (5) Battery Holder
T—

\ Right Side

(7) Input LEDs [IN]
(8) Output LEDs [OUT]

(17) Ethernet Port 1 (15) Output Terminals (9) Power LED [PWR]

(10) Run LED [RUN]
(11) Error LED [ERR]

(12) SD Memory Card Status LED [SD]

(13) Battery Status LED [BAT]
(14) Status LED [STAT]

(N
(27) Expansion Connector
Protection Sticker

Right Side

The content in brackets is the LED indicator name on the FC6A Series MICROSmart.

LED Indicators
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\
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(1) Sensor power terminals (AC power type only)
These terminals supply DC power (24V DC, 250 mA) for a sensor (can also be used as a power supply for inputs).

The DC power type does not use these terminals.

(2) Cartridge Slot 1

This slot is used to connect a digital I/O cartridge, analog I/O cartridge, or communication cartridge.

(3) Cartridge Slot 2

This slot is used to connect a digital I/O cartridge, analog I/O cartridge, or communication cartridge.
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2: PRODUCT SPECIFICATIONS

(4) Input Terminals
These terminals connect input devices such as push buttons and limit switches. DC inputs are both sinks and sources.

(5) Battery Holder
This holder is for installing the backup battery.

(6) Expansion Connector
This connector is used to connect expansion modules.

(7) Input LEDs [IN]
These LEDs turn on when an input is on. The LED with the corresponding number turns on.

(8) Output LEDs [OUT]
These LEDs turn on when an output is on. The LED with the corresponding number turns on.

(9) Power LED [PWR]
This LED turns on when the power is supplied to the CPU module.

(10) Run LED [RUN]
This LED turns on while the CPU module is running the user program.
This LED flashes when using certain functions while the user program is running.

LED Status
ON ¢ While the CPU module is running the user program
Slow flashing (1 s cycle) ¢ When executing the forced I/O function while the user program is running

¢ While the CPU module is in USB boot.

Quick flashing (100 ms cycle) * When executing the forced I/O function while the user program is stopped

(11) Error LED [ERR]
This LED turns on when an error occurs in the CPU module.

(12) SD Memory Card Status LED [SD]
This LED turns on or flashes when the SD memory card is being read or written.

LED Status

¢ When the SD memory card is not inserted

* When an unsupported or unformatted SD memory card was inserted

¢ Unmount SD memory card (M8072) is on, so the SD memory card has been unmounted

¢ When the FC6A Series MICROSmart power is off

ON » The standby state where the SD memory card can be written or read

¢ When the FC6A Series MICROSmart is recognizing the SD memory card

Slow flashing (1 s cycle) ¢ Unmount SD memory card (M8072) is turned on and the FC6A Series MICROSmart is unmounting
the SD memory card (slow flashing, then off)

Quick flashing (100 ms cycle) ¢ Reading or writing the SD memory card

OFF

(13) Battery Status LED [BAT]
This LED turns on or flashes when the remaining voltage in the backup battery is low.

LED Condition Battery Status
off Battery voltage (D8056) > 2,300 Normal Sufficient battery level.
Flashing (1 s cycle) 2,300 > battery voltage (D8056) > 2,000 Warning Low battery level. Replace the battery.
On 2,000 > battery voltage (D8056) Dead battery | The battery is almost dead. Or no battery.

(14) Status LED [STAT]
This LED can be turned on or off in the user program.

(15) Output Terminals
These terminals connect output devices such as electromagnetic switches and solenoid valves. The CPU module is available
in the relay output type (240V AC: 2 A, 30V DC: 2 A), the transistor sink output type (0.5 A), and the transistor protection
source output type (0.5 A).

(16) CAN Port
This port allows 11939 communication.

(17) Ethernet Port 1
This port allows Ethernet communication with connected devices that are equipped with an Ethernet interface.
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2: PRODUCT SPECIFICATIONS

(18) LINK LED
This LED is on when a network-compatible device is connected to Ethernet Port 1.

(19) ACT LED
This LED flashes when sending or receiving data while the LINK LED is on.

(20) Power Supply Terminals
These terminals are used to supply power to the CPU module.

The AC power type uses an AC power supply (100 to 240 V).
The DC power type is available as the 24V DC power type and the 12V DC power type.

(21) USB Port
A mini-B type USB 2.0 connector. A USB cable can be attached to the FC6A Series MICROSmart and connected to a PC to

download and upload user programs using WindLDR.

(22) SD Memory Card Slot
This slot is for inserting the SD memory card. This slot is for inserting the SD memory card. The SD memory card allows for
data logs using the DLOG/TRACE instructions, reading and writing device data, downloads from the SD memory card (user
program, system software, web page), and uploads to the SD memory card.

(23) Communication connector
This connector is used to connect the HMI module.

(24) Function Switch
This switch turns M8073 on or off (default setting: 0 (off)).
You can run or stop the CPU module with this switch by enabling Run/Stop PLC by Function Switch in WindLDR (default
setting: enabled).

For details on the function switch, see "Function Switch Configuration" on page 5-11.

(25) SD Memory Card Cover
An openable cover that protects the SD memory card and function switch. Open the SD memory card cover when inserting

or ejecting the SD memory card and when using the function switch.

(26) Dummy Cartridges
Removable dummy cartridges that protect the cartridge slots. Remove the dummy cartridge when connecting a digital I/O
cartridge, analog I/0 cartridge, or communication cartridge.

(27) Expansion Connector Protection Sticker
This sticker protects the expansion connector. Remove the expansion connector protection sticker when connecting an
expansion module.

(28) Ethernet Port 1 Cover
A removable cover that protects Ethernet Port 1. When using the Ethernet port, remove the Ethernet Port 1 cover.

(29) Power Supply Terminals Cover
An openable cover that protects the power supply terminals. Remove the dummy cartridge when connecting a digital I/O

cartridge, analog I/O cartridge, or communication cartridge.

Note:
The push-in type does not have the power supply terminals cover. The type numbers of the push-in type of CAN J1939 All-in-One CPU module
are as follows.
FC6A-C40R4AE], FC6A-C40R4CE], FC6A-C40K4CE], FC6A-C40P4CE], FC6A-C40R4DE], FC6A-C40K4DEJ, FC6A-C40P4DE]

(30) USB Port Cover
An openable cover that protects the USB port. When using the USB port, open the USB port cover.

(31) Communication Connector Protection Sticker
This sticker protects the communication connector. Remove the communication connector protection sticker when

connecting the HMI module.
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2: PRODUCT SPECIFICATIONS

Power Supply
m AC Power Ty

Specifications

pe

Type No.

FC6A-C16R1AE, FC6A-C16R4AE, FC6A-C24R1AE,FC6A-C24R4AE, FC6A-C40R1AE,
FC6A-C40R4AE, FC6A-C40R1AE], FC6A-C40R4AE]

Rated Operating Voltage

100 to 240V AC

Voltage Fluctuation Range

85 to 264V AC

Rated Power Frequency

50/60 Hz (47 to 63 Hz)

Maximum Power Consumption

Standalone When Maximum Load is Connected
FC6A-C16R1AE 33 VA 54 VA
FC6A-C16R4AE 33 VA 54 VA
FC6A-C24R1AE 35VA 61 VA
FC6A-C24R4AE 35VA 61 VA
FC6A-C40R1AE 41 VA 74 VA
FC6A-C40R4AE 41 VA 74 VA
FC6A-C40R1AE] 37 VA 74 VA
FC6A-C40R4AE] 37 VA 74 VA

Allowable Momentary Power

Interruption

10 ms or longer (when rated power supply voltage)

Withstand Voltage

Between power and PE terminals: 1,500V AC, 1 minute

Between input and PE terminals: 1,500V AC, 1 minute

Between relay output and PE terminals: 2,300V AC, 1 minute

Between power and input terminals: 1,500V AC, 1 minute

Between power and relay output terminals: 2,300V AC, 1 minute

Between input and relay output terminals: 2,300V AC, 1 minute

Insulation Resistance

Between power and PE terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between input and PE terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between relay output and PE terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between power and input terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between power and relay output terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between input and relay output terminals: 100 MQ or higher (500V DC insulation resistance tester)

Inrush Current

40 A maximum

Isolation

Between power terminal and internal circuit: Transformer isolated

Ground

D-type ground (Class 3 ground)

Grounding Wire

See "Recommended Ferrule List" on page 3-46

Power Supply Wire

See "Recommended Ferrule List" on page 3-46

Effect of Improper Power Supply

Reverse polarity: Normal operation

Improper voltage or frequency: Permanent damage may be caused

Connection
Improper lead connection: Permanent damage may be caused
FC6A-C16R1AE 370 g
FC6A-C16R4AE 370 g
FC6A-C24R1AE 4209
Weight FC6A-C24R4AE 4209
(approx.) FC6A-C40R1AE 560 g
FC6A-C40R4AE 565 g
FC6A-C40R1AE] 560 g
FC6A-C40R4AE] 555¢g

IDEC
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2: PRODUCT SPECIFICATIONS

m 24V DC Power Type

FC6A-C16R1CE, FC6A-C16R4CE, FC6A-C16K1CE, FC6A-C16K4CE, FC6A-C16P1CE,
FC6A-C16P4CE, FC6A-C24R1CE, FC6A-C24R4CE, FC6A-C24K1CE, FC6A-C24K4CE,
Type No. FC6A-C24P1CE, FC6A-C24P4CE, FC6A-C40R1CE, FC6A-C40R4CE, FC6A-C40K1CE,
FC6A-C40K4CE, FC6A-C40P1CE, FC6A-C40P4CE, FC6A-C40R1CEJ, FC6A-C40R4CEJ,
FC6A-C40K1CEJ, FC6A-C40K4CEJ, FC6A-C40P1CEJ, FC6A-C40P4CE)

Rated Power Voltage 24V DC
Voltage Fluctuation Range 20.4 to 28.8V DC (including ripple)
Maximum Power Consumption Standalone When Maximum Load is Connected

FC6A-C16R1CE

3.36 W (24V DC)

13.44 W (24V DC)

FC6A-C16R4CE

3.36 W (24V DC)

13.44 W (24V DC)

FC6A-C16K1CE

4.56 W (24V DC)

13.44 W (24V DC)

FC6A-C16K4CE

4.56 W (24V DC)

13.44 W (24V DC)

FC6A-C16P1CE

4.56 W (24V DC)

13.44 W (24V DC)

FC6A-C16P4CE

4.56 W (24V DC)

13.44 W (24V DC)

FC6A-C24R1CE

3.72 W (24V DC)

16.32 W (24V DC)

FC6A-C24R4CE

3.72 W (24V DC)

16.32 W (24V DC)

FC6A-C24K1CE

4.8 W (24V DC)

16.32 W (24V DC)

FC6A-C24K4CE

4.8 W (24V DC)

16.32 W (24V DC)

FC6A-C24P1CE

4.8 W (24V DC)

16.32 W (24V DC)

FC6A-C24P4CE

4.8 W (24V DC)

16.32 W (24V DC)

FC6A-C40R1CE

4.68 W (24V DC)

21.84 W (24V DC)

FC6A-C40R4CE

4.68 W (24V DC)

21.84 W (24V DC)

FC6A-C40K1CE

4.92 W (24V DC)

21.84 W (24V DC)

FC6A-C40K4CE

4.92 W (24V DC)

21.84 W (24V DC)

FC6A-C40P1CE

4.92 W (24V DC)

21.84 W (24V DC)

FC6A-C40P4CE

4.92 W (24V DC)

21.84 W (24V DC)

FC6A-C40R1CEJ

4.92 W (24V DC)

21.84 W (24V DC)

FC6A-C40R4CE)

4.92 W (24V DC)

21.84 W (24V DC)

FC6A-C40K1CEJ

4.2 W (24V DC)

21.84 W (24V DC)

FC6A-C40K4CEJ

4.2 W (24V DC)

21.84 W (24V DC)

FC6A-C40P1CEJ

4.2 W (24V DC)

21.84 W (24V DC)

FC6A-C40P4CEJ

4.2 W (24V DC)

21.84 W (24V DC)

Allowable Momentary Power

Interruption

10 ms or longer (when rated power supply voltage)

Withstand Voltage

Between power and FE terminals: 500V AC, 1 minute

Between input and FE terminals: 500V AC, 1 minute

Between transistor output and FE terminals: 500V AC, 1 minute

Between relay output and FE terminals: 2,300V AC, 1 minute

Between power and input terminals: 500V AC, 1 minute

Between power and transistor output terminals: 500V AC, 1 minute

Between power and relay output terminals: 2,300V AC, 1 minute

Between input and transistor output terminals: 500V AC, 1 minute

Between input and relay output terminals: 2,300V AC, 1 minute

Insulation Resi

stance

Between power and FE terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between input and FE terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between transistor output and FE terminals: 100 MQ or higher (500V DC insulation resistance

tester)

Between relay output and FE terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between power and input terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between power and transistor output terminals: 100 MQ or higher (500V DC insulation resistance

tester)

Between power and relay output terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between input and transistor output terminals: 100 MQ or higher (500V DC insulation resistance

tester)

Between input and relay output terminals: 100 MQ or higher (500V DC insulation resistance tester)

Inrush Current

35 A maximum

Isolation

Between power terminal and internal circuit: Transformer isolated
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2: PRODUCT SPECIFICATIONS

Ground D-type ground (Class 3 ground)
Grounding Wire See "Recommended Ferrule List" on page 3-46
Power Supply Wire See "Recommended Ferrule List" on page 3-46
Reverse polarity: Normal operation
Effect of Improper Power Supply -
Connection Improper voltage or frequency: Permanent damage may be caused
Improper lead connection: Permanent damage may be caused
FC6A-C16R1CE 360 g
FC6A-C16R4CE 360 g
FC6A-C16K1CE 340 g
FC6A-C16K4CE 340 g
FC6A-C16P1CE 340 g
FC6A-C16P4CE 340 g
FC6A-C24R1CE 400 g
FC6A-C24R4CE 400 g
FC6A-C24K1CE 380¢g
FC6A-C24KACE 380¢g
FC6A-C24P1CE 380¢g
Weight FC6A-C24P4CE 380¢g
(approx.) FC6A-C40R1CE 530 g
FC6A-C40R4CE 535¢g
FC6A-C40K1CE 480 g
FC6A-C40K4ACE 485¢g
FC6A-C40P1CE 480 g
FC6A-C40P4CE 485¢g
FC6A-C40R1CEJ 530¢g
FC6A-C40R4CE] 525¢g
FC6A-C40K1CEJ 480 g
FC6A-C40K4CEJ 4759
FC6A-C40P1CEJ 480 g
FC6A-C40P4CEJ 4759
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= 12V DC Power Type

Type No.

FC6A-C16R1DE, FC6A-C16R4DE, FC6A-C16K1DE, FC6A-C16K4DE, FC6A-C16P1DE,
FC6A-C16P4DE, FC6A-C40R1DE, FC6A-C40R4DE, FC6A-C40K1DE, FC6A-C40K4DE,
FC6A-C40P1DE, FC6A-C40P4DE, FC6A-C40R1DEJ, FC6A-C40R4DE], FC6A-C40K1DE],
FC6A-C40K4DEJ, FC6A-C40P1DEJ, FC6A-C40P4DE]

Rated Power Voltage

12V DC

Voltage Fluctuation Range

10.2 to 18V DC (including ripple)

Maximum Power Consumption

When Maximum Load is Connected

FC6A-C16R1DE

3.24 W (12V DC)

12.00 W (12V DC)

FC6A-C16R4DE

3.24 W (12V DC)

12.00 W (12V DC)

FC6A-C16K1DE

3.00 W (12V DC)

12.00 W (12V DC)

FC6A-C16K4DE

3.00 W (12V DC)

12.00 W (12V DC)

FC6A-C16P1DE

3.12 W (12V DC)

12.00 W (12V DC)

FC6A-C16P4DE

3.12 W (12V DC)

12.00 W (12V DC)

FC6A-C40R1DE

4.14 W (12V DC)

23.28 W (12V DC)

FC6A-C40R4DE

4.14 W (12V DC)

23.28 W (12V DC)

FC6A-C40K1DE

3.12 W (12V DC)

23.28 W (12V DC)

FC6A-C40K4DE

3.12 W (12V DC)

23.28 W (12V DC)

FC6A-C40P1DE

3.12 W (12V DC)

23.28 W (12V DC)

FC6A-C40P4DE

3.12 W (12V DC)

23.28 W (12V DC)

FC6A-C40R1DEJ

4.08 W (12V DC)

23.28 W (12V DC)

FC6A-C40R4DE]

4.08 W (12V DC)

23.28 W (12V DC)

FC6A-C40K1DEJ

3.84 W (12V DC)

23.28 W (12V DC)

FC6A-C40K4DEJ

3.84 W (12V DC)

23.28 W (12V DC)

FC6A-C40P1DE]

3.84 W (12V DC)

23.28 W (12V DC)

FC6A-C40P4DE]

3.84 W (12V DC)

23.28 W (12V DC)

Allowable Momentary Power
Interruption

10 ms or longer (when rated power supply voltage)

Withstand Voltage

Between power and FE terminals: 500V AC, 1 minute

Between input and FE terminals: 500V AC, 1 minute

Between transistor output and FE terminals: 500V AC, 1 minute

Between relay output and FE terminals: 2,300V AC, 1 minute

Between power and input terminals: 500V AC, 1 minute

Between power and transistor output terminals: 500V AC, 1 minute

Between power and relay output terminals: 2,300V AC, 1 minute

Between input and transistor output terminals: 500V AC, 1 minute

Between input and relay output terminals: 2,300V AC, 1 minute

Insulation Resistance

Between power and FE terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between input and FE terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between transistor output and FE terminals: 100 MQ or higher (500V DC insulation resistance
tester)

Between relay output and FE terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between power and input terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between power and transistor output terminals: 100 MQ or higher (500V DC insulation resistance
tester)

Between power and relay output terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between input and transistor output terminals: 100 MQ or higher (500V DC insulation resistance
tester)

Between input and relay output terminals: 100 MQ or higher (500V DC insulation resistance tester)

Inrush Current

35 A maximum

Isolation

Between power terminal and internal circuit: Transformer isolated

Ground

D-type ground (Class 3 ground)

Grounding Wire

See "Recommended Ferrule List" on page 3-46

Power Supply Wire

See "Recommended Ferrule List" on page 3-46

Effect of Improper Power Supply
Connection

Reverse polarity: Normal operation

Improper voltage or frequency: Permanent damage may be caused

Improper lead connection: Permanent damage may be caused
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2: PRODUCT SPECIFICATIONS

Weight
(approx.)

FC6A-C16R1DE

350 g

FC6A-C16R4DE

350 g

FC6A-C16K1DE

340 g

FC6A-C16K4DE

340 g

FC6A-C16P1DE

340 g

FC6A-C16P4DE

340 g

FC6A-C40R1DE

560 g

FC6A-C40R4DE

565 g

FC6A-C40K1DE

530 g

FC6A-C40K4DE

535¢g

FC6A-C40P1DE

530 g

FC6A-C40P4DE

535¢g

FC6A-C40R1DE]

560 g

FC6A-C40R4DE]

555 g

FC6A-C40K1DEJ

530 g

FC6A-C40K4DEJ

525¢

FC6A-C40P1DE]

530 g

FC6A-C40P4DE]

525¢

IDEC
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2: PRODUCT SPECIFICATIONS

Function Specifications

= CPU Module Performance

Type No.

FC6A-C16R1AE
FC6A-C16R4AE
FC6A-C16R1CE
FC6A-C16R4CE
FC6A-C16K1CE
FC6A-C16K4CE
FC6A-C16P1CE
FC6A-C16P4CE
FC6A-C16R1DE
FC6A-C16R4DE
FC6A-C16K1DE
FC6A-C16K4DE
FC6A-C16P1DE
FC6A-C16P4DE

FC6A-C24R1AE
FC6A-C24R4AE
FC6A-C24R1CE
FC6A-C24R4CE
FC6A-C24K1CE
FC6A-C24K4CE
FC6A-C24P1CE
FC6A-C24P4CE

FC6A-C40R1AE
FC6A-C40R4AE
FC6A-C40R1CE
FC6A-C40R4CE
FC6A-C40K1CE
FC6A-C40K4CE
FC6A-C40P1CE
FC6A-C40P4CE
FC6A-C40R1DE
FC6A-C40R4DE
FC6A-C40K1DE
FC6A-C40K4DE
FC6A-C40P1DE
FC6A-C40P4DE

FC6A-C40R1AE]
FC6A-C40R4AE]
FC6A-C40R1CEJ
FC6A-C40R4CE]
FC6A-C40K1CEJ
FC6A-C40K4CEJ
FC6A-C40P1CEJ
FC6A-C40P4CEJ
FC6A-C40R1DE]
FC6A-C40R4DE)
FC6A-C40K1DEJ
FC6A-C40K4DEJ
FC6A-C40P1DE]
FC6A-C40P4DE]

Program
Capacity™!

Program Data

72,000 bytes
(9,000 steps)

* Writable during run-time

384,000 bytes
(48,000 steps)

* Not writable during run-time

640,000 bytes

(80,000 steps)

* Not writable during
run-time

Comment Data

256,000 bytes

256,000 bytes

Basic Expansion 4 7 7 7
I/0 Expansion Expansion Interface |8 8 8 8
Cartridges™? *3 2 2 3 3
: Input 9 14 24 24
Basic
Output 7 10 16 16
I/0 Points Basic Expansion *4 128 224 224 224
Expansion Interface "> | 256 256 256 256
Cartridges™? *3 8 8 12 12
User Program Download 1,000 times

Control System

Stored program system

Instructions

Basic Instructions

42 types

Advanced Instructions

129 types

Processing Speed

Basic Instruction

0.042 ms/1,000 steps

END Processing 1ms
Internal Relay 12,400
Shift Register 256
Data Register 54,000
Counter (adding, reversible) 512
Timer (1 ms, 10 ms, 100 ms, 1 s) 1,024

*1 1 step is equivalent to 8 bytes.
*2  As given below, certain digital I/O cartridges cannot be used in cartridge slot 3 depending on the configuration of expansion modules.
Limitations on Using Digital I/O Cartridges

Configuration of Expansion Modules

Digital I/O Cartridges That Cannot Be Used in Cartridge Slot 3

FC6A-N32B3x15

FC6A-PN4

FC6A-T32K3 and FC6A-T32P3x15

FC6A-PTK4, FC6A-PTS4

*3 A maximum of two or three cartridges can be used by connecting the HMI module.

*4 There are limitations on the maximum number of outputs that can be simultaneously turned on.

For details, see "Connection Restrictions When Expanding the PLC" on page 3-37.

*5 The maximum number of expansion modules that can be connected can be increased by using the expansion interface module. For details, see
"Expansion Interface Modules" on page 2-143.
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2: PRODUCT SPECIFICATIONS

Backup Function

Backup Data RAM (internal relays, shift registers, counters, data registers)*!, clock
Lithium ion primary cell (A battery is included with the product. The model of battery to be included
Backup Battery with the product cannot be specified.)
Panasonic: BR2032/CR2032A/CR2032B, Murata: CR2032X/CR2032W
Battery Life Guaranteed 1 year, replacement recommended every 4 years (+25°C)™
Replaceability Replace within 1 minute after power off (recommended)™

*1 To prepare for when the battery dies, the contents of RAM (internal relays, shift registers, counters, and data registers) can be saved to non-
volatile memory. For how to save the contents of RAM, see "SD Memory Card" on page 11-1.

*2 The battery is primarily consumed by backup current while unpowered. However, the ambient environment (temperature and humidity) while
unpowered and powered also affects consumption. In particular, battery life is greatly reduced in a high-temperature and high-humidity
environment, so replacement is recommended every year when the effect of the ambient environment (temperature and humidity) while
unpowered and powered is included.

*3  Replacement while powered and replacement while power is supplied from the USB bus are also possible. For the replacement method, see
"Replacing the Backup Battery" on page 3-34.

Clock Function

Accuracy +30 seconds/month at 25°C

Self-diagnostic Functions

o Keep data o Power failure

e User program (ROM) CRC check o Clock error

o Timer/counter preset value change check ¢ Data link connection check

e User program syntax check « Expansion bus initialization check
e User program execution check o System check

e Watchdog timer check o SD memory card transfer check
e User program download check e SD memory card access check

Input Filter
0 ms (no filter), 3 to 15 ms selectable (in 1 ms increments)

Catch Input/Interrupt Input

Minimum turn on pulse width: 5ps

High-speed 4 Points (10, I1, 16, I7) Minimum turn off pulse width: 5 us

) ) Minimum turn on pulse width: 35 ps
Medium-speed 2 Points (I3, I4)

Minimum turn off pulse width: 35 ps

High-speed Counter

Maximum Counter Single-phase, two-phase common: 100 kHz (single-phase 4 points max, two-phase 2 points max)
Frequency and Points Single-phase dedicated: 5 kHz (2 points)
Single-phase, two-phase common: 0 to 4,294,967,295 (32 bits)
Count Range . ) .
Single-phase dedicated: 0 to 4,294,967,295 (32 bits)
Operation Mode Rotary encoder mode, adding counter mode, frequency measurement mode
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2: PRODUCT SPECIFICATIONS

Pulse Output (Transistor Output Type Only)

FC6A-C16K1CE
FC6A-C16K4CE
FC6A-C16P1CE
FC6A-C16P4CE

FC6A-C24K1CE
FC6A-C24K4CE

FC6A-C40K1CE
FC6A-C40K4CE
FC6A-C40P1CE
FC6A-C40P4CE

FC6A-C40K1CEJ
FC6A-C40K4CEJ
FC6A-C40P1CEJ
FC6A-C40P4CE]

Part No. FC6A-C16K1DE FC6A-C24P1CE FC6A-C40K1DE FC6A-C40K1DEJ
FC6A-C16K4DE FC6A-C24P4CE FC6A-C40K4DE FC6A-C40K4DEJ]
FC6A-C16P1DE FC6A-C40P1DE FC6A-C40P1DEJ]
FC6A-C16P4DE FC6A-C40P4DE FC6A-C40P4DEJ]

Points 4

Maximum output Q0,Q1: 100kHz ]

pulse frequency 02,03+ 5KHz Q0,Q2,Q4,Q6: 100kHz

Reversible control

Single-pulse output mode: 2axis (Q0-Q3)
Dual-pulse output mode: 1laxis (Q0-Q1)

Single-pulse output mode: 4axis (Q0-Q7)
Dual-pulse output mode: 4axis (Q0-Q7)

PWM output : 4 points(Q0-Q3)

Duty cycle: 0.1 to 100.0 (increments of 0.1%)
Output pulse frequency: 15 to 5,000 (increments of 1Hz)

*Q0,Q1:Adjust min. 5us as ON time, and min. 15us as OFF time.
*Q2,Q3:Adjust min. 100us as ON/OFF time .

Duty cycle: 0.1 to 100.0 (increments of 0.1%)
Output pulse frequency: 15 to 5,000
(increments of 1Hz)

: 4 points(Q0,Q2,Q4,Q6)

*Adjust min. 5ps as ON time, and min. 15pus
as OFF time.

Function Switch

Points 1 (2 position slide switch)
. Program run/stop
Function - - - - -
The function can be set in the function area settings (default setting: enabled).
Run/Stop Methods

« Power on/off
e WindLDR RUN/STOP command
o Function switch operation

Sensor External Output Power (AC Power Type Only)*!

o Special internal relay (M8000) operation
o Operation of stop input and reset input

Type No.

FC6A-C16R1AE, FC6A-C16R4AE, FC6A-C24R1AE, FC6A-C24R4AE, FC6A-C40R1AE,
FC6A-C40R4AE, FC6A-C40R1AE], FC6A-C40R4AE)

Output Voltage/Current

24V (+10%, -15%)/250 mA (however, capacitive load is 2,500 WF or lower)

Overload Detection

Not possible (an overcurrent protection circuit is built in, but there is a risk of damage from a
long term short circuit.)

Isolation between Internal Circuit

Isolated

*1 When the FC6A Series MICROSmart is used in expanded ambient operating temperatures (-25 to -10°C and 55 to 65°C), sensor external output

power cannot be used.

USB Port

Points

1

Communication Type

USB2.0 Full speed, CDC class

Communication Functions

Capable of maintenance communication with a PC

Connector

USB mini-B

Isolation between Internal Circuit

Not isolated

Available Function when FC6A is Powered
by USB

Downloading/uploading user programs, downloading system software, data file manager
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Ethernet Port 1

1

Points (When the HMI module is connected, this can be expanded by 1 point with the Ethernet port
that has the web server function.)

Communication Type IEEE 802.3 compliant

Communication Speed 10BASE-T, 100BASE-TX

Number of Connections 8

Maintenance communication, user communication, Modbus TCP server/client, MC protocol

Communication Functions

client

Connector

RJ45 (Auto MDI/MDI-X compatible)

Cable

CAT 5 or higher, STP

Maximum Cable Length

100 m

Isolation between Internal Circuit

Pulse transformer isolated

SD Memory Card Slot

Points 1

Supported SD Card SD memory cards (max 2 GB), SDHC memory cards (max 32 GB)
File System FAT16, FAT32

Function Downloading/uploading user programs

Insertion/Removal Durability

2,000 times

Cartridge Slots

Type No.

FC6A-C16R1AE
FC6A-C16R4AE
FC6A-C16R1CE
FC6A-C16R4CE
FC6A-C16K1CE
FC6A-C16K4CE
FC6A-C16P1CE
FC6A-C16P4CE
FC6A-C16R1DE
FC6A-C16R4DE
FC6A-C16K1DE
FC6A-C16K4DE
FC6A-C16P1DE
FC6A-C16P4DE

FC6A-C24R1AE
FC6A-C24R4AE
FC6A-C24R1CE
FC6A-C24R4CE
FC6A-C24K1CE
FC6A-C24K4CE
FC6A-C24P1CE
FC6A-C24P4CE

FC6A-C40R1AE
FC6A-C40R4AE
FC6A-C40R1CE
FC6A-C40R4CE
FC6A-C40K1CE
FC6A-C40K4CE
FC6A-C40P1CE
FC6A-C40P4CE
FC6A-C40R1DE
FC6A-C40R4DE
FC6A-C40K1DE
FC6A-C40K4DE
FC6A-C40P1DE
FC6A-C40P4DE

FC6A-C40R1AE]
FC6A-C40R4AE]
FC6A-C40R1CEJ
FC6A-C40R4CE]
FC6A-C40K1CEJ
FC6A-C40K4CEJ
FC6A-C40P1CEJ
FC6A-C40P4CEJ
FC6A-C40R1DE]
FC6A-C40R4DE]
FC6A-C40K1DEJ
FC6A-C40K4DEJ
FC6A-C40P1DE]
FC6A-C40P4DE]

Cartridge Connections™

| Slots

1

1

2

2

When the HMI module is connected, the analog I/O cartridge or the digital I/O cartridge can be expanded.

*1 All devices that are connectable to the cartridge slots cannot be used in expanded ambient operating temperatures (-25 to -10°C and 55 to
65°C). Do not connect these devices when the product is used in expanded ambient operating temperatures.

Communication Connector

HMI Module Connection™® Slots 1

*1 All devices that are connectable to the communication connector cannot be used in expanded ambient operating temperatures (-25 to -10°C
and 55 to 65°C). Do not connect these devices when the product is used in expanded ambient operating temperatures.
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m All-in-One CPU Module Only

Analog Potentiometer

Points 1
Data Resolution 0 to 1,000
Analog Input
Points 1
Input Range Oto10V
Data Resolution 0 to 1,000
Input Impedance Approx. 100 kQ
Error +1% of full scale (£5% of full scale when noise is applied)
Input Delay Time 12 ms (including the software filter)
Maximum Allowed Steady Load 13V
Isolation Not isolated
Cable Unshielded cable 1 m (included with the product)
Serial Port 1
Points 1 (ports can be added that are capable of using RS-232C or RS-485 communication by using
cartridges.)
Communication Type EIA RS-232C or RS-485 software selectable
Maximum Communication Speed 115,200 bps

Maintenance communication, user communication, Modbus communication, data link
communication

Connector R345

RS232C: Shielded multicore

Communication Functions

Cable RS485: Shielded twisted-pair
. RS-232C: 5 m

Maximum Cable Length RS-485 : 200 m

Isolation between Internal Circuit Not isolated

= CAN J1939 All-in-One CPU Module Only

CAN Port
Points 1
Communication Type CAN bus communication
Communication Speed 250 kbps
Communication Functions J1939 communication
Push-in type : FC6A-PMSEO5PN02
Connector
Screw fastened type  : FC6A-PMTEO5PN02
Cable SAE-J1939-11 : Shielded twisted-pair
SAE-J1939-15 : Unshielded twisted-pair
) SAE-J1939-11 140 m, stub 1 m maximum
Maximum Cable Length .
SAE-J1939-15 : 40 m, stub 3 m maximum
Terminating Resistance 120 Q (0.5 W or higher)
i o Power supply: Transformer isolated
Isolation between Internal Circuit . o . .
Signal: Galvanic isolation, photocoupler isolated
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DC Input Specifications

m AC Power Type, 24V DC Power Type

Type No.

FC6A-C16R1AE
FC6A-C16R4AE
FC6A-C16R1CE
FC6A-C16R4CE
FC6A-C16K1CE
FC6A-C16K4CE
FC6A-C16P1CE
FC6A-C16P4CE

FC6A-C24R1AE
FC6A-C24R4AE
FC6A-C24R1CE
FC6A-C24R4CE
FC6A-C24K1CE
FC6A-C24K4CE
FC6A-C24P1CE
FC6A-C24P4CE

FC6A-C40R1AE
FC6A-C40R4AE
FC6A-C40R1CE
FC6A-C40R4CE
FC6A-C40K1CE
FC6A-C40K4CE
FC6A-C40P1CE
FC6A-C40P4CE
FC6A-C40R1AE]
FC6A-C40R4AE]
FC6A-C40R1CE]
FC6A-C40R4CEJ

FC6A-C40K1CEJ
FC6A-C40K4CEJ
FC6A-C40P1CEJ
FC6A-C40P4CE]

Rated Input Voltage
Input Voltage Range

24V DC shared sink/source

0.0 to 28.8V DC

5 mA/point (at 24V DC)

7 mA/point (at 24V DC)

See "AC Power Type" on page 2-34, "24V DC Power Type" on page 2-37

10, I1, 16, 17

Rated Input Current
12 to I5, 110 to 127

Terminal Arrangement

10, 11, 16, 17 4.9 kQ
Input Impedance
I2to I5, 110 to I27 | 3.4kQ
10, I1, 16, 17 5 ps + software filter setting
I:In:: ON I2to I5 35 us + software filter setting
Input Delay 110 to 127 35 us + software filter setting
Time 10, 11, 16, 17 5 ps + software filter setting
I:In:: OFF I2to IS5 35 us + software filter setting
110 to 127 100 ps + software filter setting

9 points in 1 common 14 points in 1 common 24 points in 1 common

Input Points

line line line
Isolation $::x?:anlslnput Not isolated
Internal Circuit Photocoupler isolated
Input Type Type 1 (IEC61131-2)
External Load for I/0 Interconnection Not needed
Signal Determination Method Static
Even if wiring for sink or source connection is incorrect, no damages are
caused.

Eff f Im In nnecti
ecto proper Input Connection However, if high voltage is applied that exceeds the input voltage range, there

is a risk of permanent damage.
Cable Length 3m

I/0 Terminal Type

Connector Insertion/Removal Durability

See "AC Power Type" on page 2-34, "24V DC Power Type" on page 2-37
100 times minimum
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Operating Ranges
The operating range of Type 1 (IEC 61131-2) DC input modules is as follows.

Input Voltage (V DC) 10, 11, 16, I7 Input Voltage (V DC) 120 I5, 110 to 127
A A
28.8V 28.8V
ON Area ON Area
24V | 24V |
15V 15V
Transition Transition
Area Area
5V 5V
OFF Area OFF Area
» Input Current (mA) » Input Current (mA)
0.6 mA 2.6 mA 5 mA 6 mA 1.3 mA 4.2 mA 7mA 84 mA

Input Internal Circuit

10, 11, 16, 17 4.7 kQ
Input

Vi
COM O————¢

%
1
()
N
Vi
%
Internal Circuit

12 to I5, 110 to 127 3.3kQ

Inputo {1 | =
3
. O
] @z Nz ) 5
c
5
E
COM © —
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m 12V DC Power Type

Type No.

FC6A-C16R1DE
FC6A-C16R4DE
FC6A-C16K1DE
FC6A-C16K4DE
FC6A-C16P1DE
FC6A-C16P4DE

FC6A-C40R1DE
FC6A-C40R4DE
FC6A-C40K1DE
FC6A-C40K4DE
FC6A-C40P1DE
FC6A-C40P4DE

FC6A-C40R1DE]
FC6A-C40R4DE]
FC6A-C40K1DEJ
FC6A-C40K4DE]
FC6A-C40P1DE]
FC6A-C40P4DE)

Rated Input Voltage

12V DC shared sink/source

Input Voltage Range

0.0 to 18.0v DC

Rated Input Current

10, I1, 16, 17

5 mA/point (at 12V DC)

I2 to I5, 110 to 127

6 mA/point (at 12V DC)

Terminal Arrangement

See "12V DC Power Type" on page 2-43

Input Impedance

10, I1, 16, 17

2.0 kQ

I2 to I5, 110 to 127

2.0 kQ

Input Delay
Time

Turn ON

10, I1, 16, 17

5 ps + software filter setting

Time I2to IS 35 ps + software filter setting
110 to 127 35 ps + software filter setting
10,11, 16, 17 5 ps + software filter setting

Turn OFF -

Time I2to I5 35 ps + software filter setting
110 to I27 100 ps + software filter setting

Input Points

9 points in 1 common
P 24 points in 1 common line

line
Isolation :::xier‘e;slnput Not isolated
Internal circuit Photocoupler isolated
Input Type Type 1 (IEC61131-2)
External Load for I/O Interconnection Not needed
Signal Determination Method Static

Effect of Improper Input Connection

Even if wiring for sink or source connection is incorrect, no damages are
caused.

However, if high voltage is applied that exceeds the input voltage range, there
is a risk of permanent damage.

Cable Length

3m

I/0 Terminal
Connector

Type

See "12V DC Power Type" on page 2-43

Insertion/Removal Durability

100 times minimum
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Operating Ranges
The operating range of Type 1 (IEC 61131-2) DC input modules is as follows.

Input Voltage (V DC) 10, 11, 16, I7 Input Voltage (V DC) 120 I5, 110 to 127
A A
18V 18V
ON Area ON Area
12V [ 12V |
56V 56V
Transition Transition
Area Area
24V 24V
OFF Area OFF Area
» Input Current (mA) » Input Current (mA)
0.2 mA 1.5mA 5mA  8mA 0.6 mA 2.3 mA 6mA 8.5mA

Input Internal Circuit

10, I1, 16, 17 2.0 kQ
Input

Vi
COM O————¢

%
| —
| S
()
N
Vi
%
Internal Circuit

12 to I5, 110 to 127 2.0 kQ

Inputo {1 | =
3
. O
] @z Nz > 5
c
5
E
COM © —
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Relay Output Specifications

m AC Power Type, 24V DC Power Type, 12V DC Power Type

Type No.

FC6A-C16R1AE
FC6A-C16R4AE
FC6A-C16R1CE
FC6A-C16R4CE
FC6A-C16R1DE
FC6A-C16R4DE

FC6A-C24R1AE
FC6A-C24R4AE
FC6A-C24R1CE
FC6A-C24R4CE

FC6A-C40R1AE
FC6A-C40R4AE
FC6A-C40R1CE
FC6A-C40R4CE
FC6A-C40R1DE
FC6A-C40R4DE
FC6A-C40R1AE]
FC6A-C40R4AE)
FC6A-C40R1CEJ
FC6A-C40R4CE]
FC6A-C40R1DE]
FC6A-C40R4DE]

No. of Outputs 7 10 16
COMO 4 4 4
. . CoM1 3 4 4
Output Points per Common Line
COM2 - 2 4
coM3 - - 4
"AC P Type" 2-34, "24V DC P Type" 2-37,"12V
Terminal Arrangement See "AC Power ! ype" on page 2-34, C Power Type" on page 2-37,
DC Power Type" on page 2-43
Output Type 1a contact
A . 1 2 A maximum
Maximum Load Current ** -
1 Common 7 A maximum

Minimum Switching Load

1.0 mA/5.0V DC (reference value)

Initial Contact Resistance

30 mQ or lower

Electrical Life

100,000 operations minimum (rated load 1,800 operations/hour)

Mechanical Life

20,000,000 operations minimum (no load 18,000 operations/hour)

Rated Load ™!

240VAC2A,30vDC2A

Between Output Terminal and FE

2,300V AC 1 minute

Withstand Between (_)utp_ut Terminal and 2,300V AC 1 minute
Voltage Internal Circuit
Between Output Terminals (COMs) | 2,300V AC 1 minute
See "AC Power Type" on page 2-34, "24V DC Power Type" on page 2-37, "12V
I/0 Terminal Type " B
Connector DC Power Type" on page 2-43

Insertion/Removal Durability

100 times minimum

*1 Values for resistive/inductive load.

Output Delay

Input to Relay

IDEC

ON

OFF

ON
Output Relay Status
OFF

_—]

i
Y

A
v
f

!
t OFF Bounce

OFF Delay:
ON Bounce:

ON Delay:

;6 ms maximum

10 ms maximum
6 ms maximum
6 ms maximum
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2: PRODUCT SPECIFICATIONS

Transistor Sink Output Specifications

m 24V DC power type

Tvpe No FC6A-C16K1CE FC6A-C24K1CE FC6A-C40K1CE FC6A-C40K1CEJ
ype No. FC6A-C16K4CE FC6A-C24KA4CE FC6A-C40K4CE FC6A-C40K4CE)

No. of Outputs 7 10 16

Output Points COMO 7 10 8

per Common

Line coM1 - - 8

Rated Load Voltage 24V DC

Operating Load Voltage Range 20.4 to 28.8V DC

Terminal Arrangement See "24V DC Power Type" on page 2-37

MaximumLoad | 1 0.5 A maximum

Current 1 Common 3.5 A maximum 5 A maximum 4 A maximum

Voltage Drop (ON Voltage)

1V or less, voltage between COM and output terminal when ON

Maximum Inrush Current 1A

Leakage Current 0.1 mA maximum
Clamping Voltage 39Vl V
Maximum Lamp Load 12w

Inductive Load

L/R = 10 ms (28.8V DC, 1 Hz)

External Current Draw

100 mA maximum, 24V DC (+V terminal supply power)

Between Output
Terminal and

Photocoupler isolated

Isolation Internal Circuit
Betwseen Output Not isolated
Terminals
Type See "24V DC Power Type" on page 2-37
I/0 Terminal Insertion/
Connector Removal 100 times minimum
Durability
QO to Q1: 5 s or less QO to Q7: 5 ps or less
Turn ON Time Q2 to Q3: 30 ps or less Q10 to Q17: 300 ps or

Q4 to Q7, Q10 to Q17: 300 ps or less

less

Output Delay

Turn OFF Time

QO to Q1: 5 ps or less
Q2 to Q3: 30 ps or less
Q4 to Q7, Q10 to Q17: 300 ps or less

QO to Q7: 5 ps or less
Q10 to Q17: 300 ps or
less

Output Internal Circuit

Kt O V(+)
Internal Circuit—— A4
\nd ZS
O Output
T
E YA
T
0 COM(-)
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2: PRODUCT SPECIFICATIONS

m 12V DC Power Type

FC6A-C16K1DE

FC6A-C40K1DE

FC6A-C40K1DEJ

Type No. FC6A-C16KADE FC6A-CA0KADE FC6A-C40KA4DE)
No. of Outputs 7 16

Output Points COMO 7 8

per Common

Line COM1 - 8

Rated Load Voltage 12V DC

Operating Load Voltage Range

10.2 to 18.0V DC

10.2 to 16.0V DC

Terminal Arrangement

See "12V DC Power Type" on page 2-43

Maximum Load | 1

0.5 A maximum

Current 1 Common

3.5 A maximum

4 A maximum

Voltage Drop (ON Voltage)

1V or less, voltage between COM and output terminal when ON

Maximum Inrush Current 1A

Leakage Current 0.1 mA maximum

Clamping Voltage 39 V£l V | 27 V£1V
Maximum Lamp Load 12w

Inductive Load

L/R = 10 ms (18.0V DC, 1 Hz)

| L/R = 10 ms (16.0V DC, 1 Hz)

External Current Draw

100 mA maximum, 12V DC (+V terminal supply power)

Between Output
Terminal and

Photocoupler isolated

Isolation Internal Circuit
Betw_een Output Not isolated
Terminals
Type See "12V DC Power Type" on page 2-43
I/0 Terminal Insertion/
Connector Removal 100 times minimum
Durability
Q0 to Q1: 5 s or less
0 to Q7: 5 s or less
Turn ON Time Q2 to Q3: 30 ps or less Q Q HS or

Q4 to Q7, Q10 to Q17: 300 ps or less

Q10 to Q17: 300 ps or less

Output Delay

Turn OFF Time

Q0 to Q1: 5 ps or less
Q2 to Q3: 30 ps or less

Q4 to Q7, Q10 to Q17: 300 ps or less

QO to Q7: 5 s or less
Q10 to Q17: 300 ps or less

Output Internal Circuit

N

Internal Circuit}|—

N A

O V(+)

O Qutput

T2

AV/AN

T

IDEC

© COM(-)
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2: PRODUCT SPECIFICATIONS

Transistor Protection Source Output Specifications
m 24V DC power type

Type No. FC6A-C16P1CE FC6A-C24P1CE FC6A-C40P1CE FC6A-C40P1CE]
FC6A-C16P4CE FC6A-C24P4CE FC6A-C40P4CE FC6A-C40P4CE]

No. of Outputs 7 10 16

Output Points COMO 7 10 8

per Common

Line coM1 - - 8

Rated Load Voltage 24V DC

Operating Load Voltage Range 20.4 to 28.8V DC

Terminal Arrangement See "24V DC Power Type" on page 2-37

Maximum Load | 1 0.5 A maximum

Current 1 Common 3.5 A maximum 5 A maximum 4 A maximum

Voltage Drop (ON Voltage) 1V or less, voltage between COM and output terminal when ON

Maximum Inrush Current 1A

Leakage Current 0.1 mA maximum

Clamping Voltage 39Vl V

Maximum Lamp Load 12w

Inductive Load L/R = 10 ms (28.8V DC, 1 Hz)

External Current Draw 100 mA maximum, 24V DC (-V terminal supply power)

Overcurrent protection function (not a thermal shutdown function).

Overcurrent detected with 4 outputs as 1 group. (Group 1: QO to Q3, Group 2: Q4 to Q7, Group 3:
Q10 to Q13, Group 4: Q14 to Q17)

When overcurrent is detected, the 4 outputs in the corresponding group are turned off for a fixed

period (1 s). When overcurrent is detected, a special internal relay turns on (M8172 to M8175) and
the error LED [ERR] turns on.

Output Protection Functions

Output Current Limit Value 1.0to2.0A
Between Output
Terminal and Photocoupler isolated
Isolation Internal Circuit
Betw_een Output Not isolated
Terminals
Type See "24V DC Power Type" on page 2-37
I/0 Terminal Insertion/
Connector Removal 100 times minimum
Durability
QO to Q1: 5 s or less QO to Q7: 5 ys or less
Turn ON Time Q2 to Q3: 30 ps or less Q10 to Q17: 300 ps or
Q4 to Q7, Q10 to Q17: 300 ps or less less
Output Delay
QO to Q1: 5 ps or less Q0 to Q7: 5 ps or less
Turn OFF Time Q2 to Q3: 30 ps or less Q10 to Q17: 300 ps or
Q4 to Q7, Q10 to Q17: 300 ps or less less

Output Internal Circuit (The overcurrent detection circuit has been omitted.)

O COM (+)
Internal Circuit
N B
0 Output
&= x~
4
B oV (-)
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2: PRODUCT SPECIFICATIONS

m 12V DC Power Type

Tvpe No FC6A-C16P1DE FC6A-C40P1DE FC6A-C40P1DEJ]
yp ' FC6A-C16P4DE FC6A-C40P4DE FC6A-C40P4DEJ]

No. of Outputs 7 16

Output Points COMO 7 8

per Common

Line coM1 - 8

Rated Load Voltage 12v DC

Operating Load Voltage Range

10.2 to 18.0V DC 10.2 to 16.0V DC

Terminal Arrangement

See "12V DC Power Type" on page 2-43

Maximum Load 1

0.5 A maximum

Current 1 Common

3.5 A maximum 4 A maximum

Voltage Drop (ON Voltage)

1V or less, voltage between COM and output terminal when ON

Maximum Inrush Current 1A

Leakage Current 0.1 mA maximum

Clamping Voltage 39 V£l V | 27 V£1V
Maximum Lamp Load 12w

Inductive Load

L/R = 10 ms (28.8V DC, 1 Hz) [ LR =10 ms (16.0V DC 1 Hz)

External Current Draw

100 mA maximum, 12V DC (-V terminal supply power)

Output Protection Functions

Overcurrent protection function (not a thermal shutdown function).

Overcurrent detected with 4 outputs as 1 group.

When overcurrent is detected, the 4 corresponding outputs are turned off for a fixed period (1 s).
When overcurrent is detected, a special internal relay turns on (M8172) and the error LED [ERR]
turns on.

Output Current Limit Value

1.0to 2.0A

Between Output
Terminal and

Photocoupler isolated

Isolation Internal Circuit
Betwgen Output Not isolated
Terminals
Type See "12V DC Power Type" on page 2-43
I/0 Terminal Insertion/
Connector Removal 100 times minimum
Durability
Q0 to Q1: 5 ps or less
7: [
Turn ON Time Q2 to Q3: 30 s or less Q0'to Q7: 5 s or less

10 to Q17: 300 ps or less
Q4 to Q7, Q10 to Q17: 300 pis or less Q0tQ Hs or

Output Delay

Turn OFF Time

QO to Q1: 5 s or less
Q2 to Q3: 30 ps or less
Q4 to Q7, Q10 to Q17: 300 ps or less

QO to Q7: 5 s or less
Q10 to Q17: 300 ps or less

Output Internal Circuit (The overcurrent detection circuit has been omitted.)

IDEC

FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722

O COM (+)
Internal Circuit
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O Output
&= i
N
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2: PRODUCT SPECIFICATIONS

Ambient Temperature, Input Voltage, Output Voltage, I/0 Simultaneous ON Ratio

When the FC6A Series MICROSmart is used in an ambient temperature of 45°C or higher, reduce the input voltage and I/O
utilization (simultaneous ON ratio: a%) according to the following diagrams. However, the following diagrams show the
temperature conditions when the FC6A Series MICROSmart is normally installed.

Note: Normally installed means the state in the diagram in "Normal Installation State" on page 3-1.
The usage conditions will also change according to the installation state. For details, see "Installation Location" on page 3-1.

= Relay output type
24V DC Power Type

Input Voltage Input I/0 Ambient
4 / Temperature 55°C
28.8V
26,4V [-roeere I
24,0V frreeeeeeees ) (T
Ambient
r Temperature
F 65°C
\" ; »1/0 Simultaneous
0% 25%  50% 100% QN Ratio (%)
12V DC Power Type
Input Voltage Input 1/0 Ambient
A / Temperature 55°C
18V
12V [roemeeeees R B
Ambient
e Temperature
e 650C
oV : »1/0 Simultaneous
0% 25% 50%

2-30

100% ON Ratio (%)
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Output Voltage ~ Output /0, .
4 / Temperature 55°C
240V AC
T ol R
Ambient
e Temperature
F 65°C
ov »1/0 Simultaneous
0% 50% 100% ON Ratio (%)
Output Voltage ~ Output1/0 .
4 Temperature 55°C
30V DC
24V DC froooeeessseermmmmssseeeeef e
Ambient
i n Temperature
65°C
o
oV »1/0 Simultaneous
0% 50% 100% ON Ratio (%)
Output Voltage Output 1/0 Ambient
4 Temperature 55°C
264V AC
1L ol s I
Ambient
r Temperature
Av 65°C
oV »1/0 Simultaneous
0% 50% 100% QN Ratio (%)
Output Voltage Output 1/0 Ambient
4 Temperature 55°C
30V DC
24V DC frooeeeessseemmmmmsseeeeef e
Ambient
i e Temperature
65°C
o
oV »1/0 Simultaneous
0% 50%

100% QN Ratio (%)
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2: PRODUCT SPECIFICATIONS

m Transistor sink output type
e There are no usage restrictions for input and output I/O when the ambient temperature is 55°C or lower and no cartridges are connected.
¢ When a cartridge is connected or the ambient temperature is greater than 55°C, reduce the input voltage, output voltage, and I/O
simultaneous ON ratio as shown in the following diagrams. **

24V DC Power Type

Input Voltage Input 1/O Ambient Output Voltage Output /0 Ambient
4 Temperature 45°C 4 Temperature 45°C
28.8V 28.8V
I— Ambient |— Ambient
Temperature Temperature
B e e [ 55°C 24.0V 55°C
Ambient A/Ambient
Temperature Temperature
65°C 65°C
ov » 1/0 Simultaneous 0 V » 1/0 Simultaneous
0% 15% 30% 70% 80%  100% QN Ratio (%) 0% 20% 40% 70% 80%  100% QN Ratio (%)
(30%3)
12V DC Power Type
Input Voltage Input 1/0 Ambient Output Voltage Output I/0 Ambient
4 Temperature 45°C 4 Temperature 45°C
18.0V 18.0V
*2
I— Ambient (16.0V9) |— Ambient
Temperature Temperature
L 55°C 120V 55°C
Ambient Ambient
Temperature Temperature
65°C 65°C
ov » 1/0 Simultaneous 0 V » 1/0 Simultaneous
0% 15% 30% 70% 80%  100% QN Ratio (%) 0% 20% 40% 70% 80%  100% QN Ratio (%)

(30%3)

*1 Cartridges cannot be used in environments with expanded ambient operating temperatures (-25 to -10°C and 55 to 65°C).
*2 The values in parentheses are for the CAN 11939 All-in-One CPU module.
*3 The values in parentheses are for the 16-I/0 type All-in-One CPU module.
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2: PRODUCT SPECIFICATIONS

= Transistor protection source output type

¢ When the ambient temperature is 55°C or lower and no cartridges are connected, reduce the input voltage, output voltage, and I/O
simultaneous ON ratio as shown in the following diagrams.

24V DC Power Type

Input Voltage Input 1/0 Ambient Output Voltage Output /0 Ambient
4 Temperature 45°C 4 Temperature 45°C
28.8V > 28.8V >
I— Ambient I— Ambient
Temperature Temperature 55°C
24.0V 55°C 24.0V
ov » 1/0 Simultaneous 0 V » /0 Simultaneous
0% 60% 80% 100% QN Ratio (%) 0% 60% 80% 100% QN Ratio (%)
12V DC Power Type
Input Voltage Input 1/0 Ambient Output Voltage Output I/0 Ambient
4 Temperature 45°C 4 Temperature 45°C
18.0V : 18.0V b
*1
|—Ambient (16.0V°5) |— Ambient
Temperature Temperature
120V 55°C 120V 55°C
ov » 1/0 Simultaneous 0 V » 1/0 Simultaneous
0% 60% 80% 100% QN Ratio (%) 0% 60% 80%

100% 0N Ratio (%)
*1 The values in parentheses are for the CAN J1939 All-in-One CPU module.
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2: PRODUCT SPECIFICATIONS

e When a cartridge is connected or the ambient temperature is greater than 55°C, reduce the input voltage, output voltage, and I/O
simultaneous ON ratio as shown in the following diagrams. ™!

24V DC Power Type

Input Voltage Input /0 Ambient Output Voltage Output 1/0 Ambient
4 Temperature 45°C 4 Temperature 45°C
28.8V 5 3 28.8V
i i Ambient /Ambient
Temperature 55°C Temperature 55°C
P ) E S B e T F
Ambient Ambient
L] /Temperature | Temperature
o 65°C | 65°C
0 VT » 1/0 Simultaneous 0 V » /0 Simultaneous
0% 15% 30%40% 50% 100% QN Ratio (%) 0% 20%  40% 50% 100% QN Ratio (%)
(30%"3)
12V DC Power Type
Input Voltage Input 1/0 Ambient Output Voltage Output I/0 Ambient
4 Temperature 45°C 4 Temperature 45°C
18.0V > 3 18.0V
' : 16.0 V¥2
/Ambient (16.0 ) Ambient
Temperature 55°C Temperature 55°C
B R e R S B Y
Ambient Ambient
L] /Temperature | Temperature
o 65°C | 65°C
ov » 1/0 Simultaneous 0 V » /0 Simultaneous
0% 15% 30%40% 50% 100% QN Ratio (%) 0% 20%  40% 50% 100% QN Ratio (%)

(30%'3)

*1 Cartridges cannot be used in environments with expanded ambient operating temperatures (-25 to -10°C and 55 to 65°C).
*2 The values in parentheses are for the CAN 11939 All-in-One CPU module.
*3 The values in parentheses are for the 16-I/0 type All-in-One CPU module.
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2: PRODUCT SPECIFICATIONS

Terminal Arrangement and Wiring Examples

m AC Power Type

16-I/0 Type: Screw fastened type: FC6A-C16R1AE

Push-in type:

Applicable connector

FC6A-C16R4AE

(1) Power supply terminals

Screw fastened type

FC6A-PMTDO3PN02

Push-in type (AC)

FC6A-PMSDAO3PN02

(2) Sensor power terminals, input terminals

Screw fastened type

FC6A-PMTA12PNO2

@ : Load

Push-in type FC6A-PMSA12PN02
Screw fastened type FC6A-PMTAO09PN02
(3) Output terminals
Push-in type FC6A-PMSAQ9PN02
Screw fastened type Push-in type (1) Power supply terminals
) (2) AC Power Input
!—‘—\
| | it EEEEEEEEEEEE |
e S f i
i T
l—
i : Fuse
EEEEEIEEIEEEEi
L T |
(3)

(2) Sensor power terminals, input terminals

DC Sink Input Wiring

[ ] :
+24v| 0V |com| 10 | 11 [ 12 [ 13 [ 14 [I5 | I6 | I7 [110

Power Output 24V DC Input

DC Source Input Wiring

L )

+24v] 0V [com| 10 | 11 | 2|13 | 14 |15 | 6 | 17 [110

Power Output 24V DC Input

(3) Output terminals
Relay Output

Relay Output

comol Q0 [ Q1] Q2| Q3 [comi| Q4 [ Q5| Q6
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2: PRODUCT SPECIFICATIONS

24-1/0 Type: Screw fastened type: FC6A-C24R1AE

Push-in type: FC6A-C24R4AE
Applicable connector
Screw fastened type FC6A-PMTDO3PN02
(1) Power supply terminals
Push-in type (AC) FC6A-PMSDAQO3PN02

FC6A-PMTAO8PNO2
FC6A-PMTAQ9PNO2
FC6A-PMSAQ8PN02

Screw fastened type

(2) Sensor power terminals, input terminals

Push-in type
FC6A-PMSAO09PN02
Screw fastened type FC6A-PMTA13PN02
(3) Output terminals
Push-in type FC6A-PMSA13PN02
Screw fastened type Push-in type (1) Power supply terminals
2
‘ (\) ‘ (‘2) AC Power Input
10000000 0j00000000d] : ! L|NJ[PE
i i EEEEEEEE EEEEEEEEE]
f T OUU0UT0T0o[00T0TuTUY]|
R I
. —
u[ i : Fuse
el [000CCTTTOOODT) ]
= ‘ =l |egeesaneteacy| © : Load
(3) ===l . Loa
) | | L ‘ ]
) @

(2) Sensor power terminals, input terminals
DC Sink Input Wiring

[ ] 5
+24 oV com[ 10 [ 11 [12 [13 [ 14 | 15 | 16 | 17 [110] 111 [112] 113|124 [115
Power Output 24V DC Input 24V DC Input

DC Source Input Wiring

SEER

+24 OV [com| 10 [ 11 [12 [ 13 | 14 | 15 [ 16 [ 17 [110]111[112[113|114]115
Power Output| 24V DC Input 24V DC Input

(3) Output terminals
Relay Output

Relay Output
como| Q0 | Q1| Q2 | Q3 Jcomi| Q4 | Q5 | Q6 | Q7 [comz|Q10[Q11
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2: PRODUCT SPECIFICATIONS

40-1/0 Type: Screw fastened type: FC6A-C40R1AE, FC6A-C40R1AE]
Push-in type: FC6A-C40R4AE, FC6A-C40R4AE]
Applicable connector

Screw fastened type FC6A-PMTDO3PN02
(1) Power supply terminals
Push-in type (AC) FC6A-PMSDAO3PN02
Screw fastened type FC6A-PMTAO09PNO2
(2) Sensor power terminals, input terminals
Push-in type FC6A-PMSAQ9PN02
Screw fastened type FC6A-PMTA10PN02
(3) Output terminals
Push-in type FC6A-PMSA10PN02
Screw fastened type Push-in type (1) Power supply
terminals
‘ (%) ‘ ‘ (%) ‘ AC Power Input
Fyjoccocoocojoccoocoosjoooocorea) EEEEEEERE EEE e EREs EEERE R EE! L[ N |Pe
! f nr QOO0 UUUUYOYYYOTTT UUUUUUUUU‘
e — )
2
‘u T u' \ : Fuse
000000000000 0ODOODOY] U 0f YT YeYoTe) [oYeYaYaYeYoYaYaYaYa)
[ — ‘ I v‘gg“g === EEE SIS SIS SIS .
3) | @ : Load
(€] 3

(2) Sensor power terminals, input terminals
DC Sink Input Wiring

+24 oV [com[ 10 [11 [12 [ 13| 14| 15 6 | 17 [110]111 112|113 ]114]115| 116 | 117]120 [ 121 [ 122 | 123 | 124 [ 125 | 126 | 127
Power Output| 24V DC Input 24V DC Input 24V DC Input

DC Source Input Wiring

£ 7 )

+24v] 0V [com| 10 | 11 | 2|13 | 14 |15 | 16 | 17 [110]111 112113114 [115|116[117[120[121 [122 [ 123124 [ 125 [ 126 [ 127
Power Output 24V DC Input 24V DC Input 24V DC Input

(3) Output terminals
Relay Output

Relay Output Relay Output
como| Q0 [ Q1 | Q2 | Q3 Jcomi| Q4 [ Q5 | Q6 | Q7 [com2|Q10[Q11[Q12[Q13]com3|Q14[Q15(Q16]Q17
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2: PRODUCT SPECIFICATIONS

m 24V DC Power Type

16-I/0 type: Screw fastened type:

Push-in type:

Applicable connector

FC6A-C16R1CE, FC6A-C16K1CE, FC6A-C16P1CE
FC6A-C16R4CE, FC6A-C16K4CE, FC6A-C16P4CE

(1) Power supply terminals

Screw fastened type

FC6A-PMTDO3PNO2

Push-in type (24 VDC)

FC6A-PMSDCO3PN02

(2) Sensor power terminals, input terminals

Screw fastened type

FC6A-PMTA12PNO2

Push-in type

FC6A-PMSA12PNO2

(3) Output terminals

Screw fastened type

FC6A-PMTAQ09PNO2

Push-in type FC6A-PMSA09PN02
Screw fastened type Push-in type (1) Power supply terminals
2
;x)— @ 24V DC Power Input
!—‘—\
= ﬂ@@@@@@@@@@@@l’ +24V - [FE
, SEEEEEEEERER
| f I [CoovToovTuuy]
o BN } I
g
+ |- =
ooo External Power
boo 24V DC
U507 COOTOOOO ] [.] : Fuse
Sies 007 [Eecaacaas]
] = SEEEEEEEE :
I 3) | | ‘ ‘ @ Load
1)

(2) Input terminals
DC Sink Input Wiring

I

+
External Power
24V DC

NC.INC.Jcom[ 10 |11 [12 [13 [ 14 [ 15 [ 16 [ 17 [110

— 24V DC Input

DC Source Input Wiring

External Power 2-wire
24V DC Sensor

NC. [ NC. COM| 10 Il|12|I3|I4|15|16|I7|110

— 24V DC Input

IDEC
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2: PRODUCT SPECIFICATIONS

(3) Output terminals
Relay Output: FC6A-C16R1CE, FC6A-C16R4CE

Relay Output
comol Q0 [ Q1] Q2 Q3 [comi| Q4 [ Q5| Q6

Transistor Sink Output: FC6A-C16K1CE, FC6A-C16K4CE

Transistor Sink Output (24 V)
Q0 [Q1[Q2[Q3]Q4 Q5[ Q6 fomulvor+)

+

Transistor Protection Source Output: FC6A-C16P1CE, FC6A-C16P4CE

Transistor Protection Source Output (24 V)
Q0| Q1]Q2[Q3[ Q4] Q5| Q6 fomvor)

]

[ —
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2: PRODUCT SPECIFICATIONS

24-1/0 Type: Screw fastened type:
Push-in type:

Applicable connector

FC6A-C24R1CE, FC6A-C24K1CE, FC6A-C24P1CE
FC6A-C24RA4CE, FC6A-C24K4CE, FC6A-C24P4CE

(1) Power supply terminals

Screw fastened type

FC6A-PMTDO3PNO2

Push-in type (24 VDC)

FC6A-PMSDCO3PN02

(2) Sensor power terminals, input terminals

Screw fastened type

FC6A-PMTAO8PNO2

FC6A-PMTAQ09PNO2

Push-in type

FC6A-PMSAQ8PN02

FC6A-PMSAQ9PNO2

(3) Output terminals

Screw fastened type

FC6A-PMTA13PNO2

Push-in type FC6A-PMSA13PN02
Screw fastened type Push-in type (1) Power supply terminals
2
(%) ( | ) 24V DC Power Input
[ 1 T 1
0000000 0j00000000 T 24 - | FE
i H 99000000000 TTT0TT]
s I
o S
=
ooo External Power
ooo 24V DC
{ — = -
1 i J : Fuse
(el [COOODDTTOOOD )
Nojvier =07 YYoYoYoYoYaYoloYoYoYaYe|
L — ‘ ) EEEEEEEEEEEEE
=== @ : Load
3) h ‘ |
(1) ) 3)

(2) Input terminals
DC Sink Input Wiring

I

+
External Power
24V DC -

NC.[NC.Jcom[ 10 [ 11 [ 12 [ 13 [ 14 | 15 | 16 | 17 [110]111[112] 113|114 ]115

— 24V DC Input

24V DC Input

DC Source Input Wiring

I

External Power
24V DC +

NC.INC.Jcom[ 10 [ 11 [12 [13 |14 [ 15 [ 16 | 17 [110]111]112]113[114]115

— 24V DC Input

24V DC Input
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(3) Output terminals
Relay Output: FC6A-C24R1CE, FC6A-C24R4CE

Relay Output
como| Q0 | Q1| Q2 | Q3 Jeomi| Q4 | Q5 | Q6 | Q7 [comz|Q10[Q11

Transistor Sink Output: FC6A-C24K1CE, FC6A-C24K4CE

Transistor Sink Output (24 V)
Q0 [Q1[Q2]Q3]Q4] Q5] Q6| Q7 [Q10[Q11lovmefovrjvor)

+

Transistor Protection Source Output: FC6A-C24P1CE, FC6A-C24P4CE

Transistor Protection Source Output (24 V)

Q0| Q1]Q2[Q3[q4]q5] Q6] Q7 [Q10/Q1 1]omfom|vor)

1
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40-I/0 Type: Screw fastened type: FC6A-C40R1CE, FC6A-C40K1CE, FC6A-C40P1CE, FC6A-C40R1CE],

Push-in type:

Applicable connector

FC6A-C40K1CEJ, FC6A-C40P1CEJ

FC6A-C40R4CE, FC6A-C40K4CE, FC6A-C40P4CE, FC6A-C40R4CE),

FC6A-C40K4CEJ, FC6A-C40P4CEJ

(1) Power supply terminals

Screw fastened type

FC6A-PMTDO3PNO2

Push-in type (24 VDC)

FC6A-PMSDCO3PN02

(2) Sensor power terminals, input terminals

Screw fastened type

FC6A-PMTAQ9PNO2

Push-in type

FC6A-PMSAQ9PN02

(3) Output terminals

Screw fastened type

FC6A-PMTA10PNO2

Push-in type

FC6A-PMSA10PNO2

Screw fastened type

@

Push-in type

@

(1) Power supply

terminals

24V DC Power Input

i 1
F1000000000je00000000j00re00eaf] EESEE=EE=EEsEEsEE EEEEEEEEE 24V - | FE
! i i Eﬁ; 90000009000 QYYYTY
5 r
g —_— —
+ - —
ooo External Power
omo 24V DC
\
Al [ [ : Fuse
PE= il DODDDODODDDDOTDODTTDODD D ‘ ‘
Rt t 007 666606660660[00666600066
w — ‘ ) &EEE I Load
3) ‘ | | ©: Loa
1) 3

(2) Input terminals
DC Sink Input Wiring

1

I

+
External Power
24V DC

NC.[NC.Jcom[ 10 [11 |12 [ 13 ] 14 [ I5

16 | 17 [110]111|112]113 114 [ 115]116

N

117[120[ 121122 | 123[ 124|125 [ 126 | 12

— 24V DC Input

24V DC Input

24V DC Input

DC Source Input Wiring

External Power_J‘
24V DC +

NC.INC.Jcom[ 10 [11 [12 |13 [ 14 [ 15

16 | 17 [110]111 | 112113114 [ 115]116

117[120[ 121122 | 123[124 [ 125 [ 126 | 12

N

— 24V DC Input

24V DC Input

24V DC Input

IDEC
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(3) Output terminals
Relay Output: FC6A-C40R1CE, FC6A-C40R4CE, FC6A-C40R1CEJ, FC6A-C40R4CE]

Relay Output Relay Output
como| Q0 [ Q1 | Q2 | Q3 Jcomi| Q4 [ @5 | Q6 | Q7 [com2|Q10[Q11]Q12[Q13]com3|Q14|Q15(Q16]Q17

Transistor Sink Output: FC6A-C40K1CE, FC6A-C40KA4CE, FC6A-C40K1CE], FC6A-C40K4CE]

Transistor Sink Output (24 V) Transistor Sink Output (24 V)
Q0 [Q1[Q2[Q3[Q4][Qs5]Q6|Q7 fomuvo|Q10[Q11]Q12]Q13]Q14|Q15|Q16]Q1 7k0Mifvi(+)

+ +

Transistor Protection Source Output: FC6A-C40P1CE, FC6A-C40P4CE, FC6A-C40P1CEJ, FC6A-C40P4CE]

Transistor Protection Source Output (24 V) Transistor Protection Source Output (24 V)
Q0| Q1]Q2[Q3[q4]Q5] Q6| Q7 kovu|vor|Q10]Q11]Q12]Q13]Q14]Q15|Q16]Q17ome]vi(-)
+ +
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m 12V DC Power Type

16-I/0 type: Screw fastened type: FC6A-C16R1DE, FC6A-C16K1DE, FC6A-C16P1DE

Push-in type:

Applicable connector

FC6A-C16R4DE, FC6A-C16K4DE, FC6A-C16P4DE

(1) Power supply terminals

Screw fastened type

FC6A-PMTDO3PNO2

Push-in type (12 VDC)

FC6A-PMSDDO3PN02

(2) Sensor power terminals, input terminals

Screw fastened type

FC6A-PMTA12PNO2

Push-in type

FC6A-PMSA12PNO2

(3) Output terminals

Screw fastened type

FC6A-PMTAQ09PNO2

Push-in type FC6A-PMSA09PN02
Screw fastened type Push-in type (1) Power supply terminals
2
’—(k)— @ 12V DC Power Input
H12\| - | FE
T ﬂ@@@@@@@@@@@@l’ e \’1 |
| i T [CeovToovouuy|
e J‘ I
—
+|' - =
ooo External Power
ooo 12V DC
007 TODODDODD ] [.] : Fuse
DO D5 0F [ YaYeYeYaYoYoYeoYal |
S ! SEEEEEEEE]
I 3) IEIEE:’ - ‘ @ : Load
1) B 3)
1)
(2) Input terminals
DC Sink Input
+ [ I
External Power
12vDC - \
NC.INC.Jcom[ 10 |11 [12 [13 [ 14 [ 15 [ 16 [ 17 [110
- 12V DC Input
DC Source Input
T = |
External Power
e T \ \
NC.[NC.[com[ 10 [11 [2 [13 |14 [ 15 [ 16 | 17 [110
- 12V DC Input
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(3) Output terminals
Relay Output: FC6A-C16R1DE, FC6A-C16R4DE

Relay Output
comol Q0 [ Q1] Q2 Q3 [comi| Q4 [ Q5| Q6

Transistor Sink Output: FC6A-C16K1DE, FC6A-C16K4DE

Transistor Sink Output (12 V)
Q0 [Q1[Q2[Q3]Q4 Q5[ Q6 fomulvor+)

+

Transistor Protection Source Output: FC6A-C16P1DE, FC6A-C16P4DE

Transistor Protection Source Output (12 V)

Q0| Q1]Q2[Q3[ Q4] Q5| Q6 fom|vor)

]

[ —
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40-I/0 Type: Screw fastened type: FC6A-C40R1DE, FC6A-C40K1DE, FC6A-C40P1DE, FC6A-C40R1DEJ,

Push-in type:

Applicable connector

FC6A-C40K1DEJ, FC6A-C40P1DE]

FC6A-C40R4DE, FC6A-C40K4DE, FC6A-C40P4DE, FC6A-C40R4DE],

FC6A-C40K4DEJ, FC6A-C40P4DE]

(1) Power supply terminals

Screw fastened type

FC6A-PMTDO3PNO2

Push-in type (12 VDC)

FC6A-PMSDDO3PN02

(2) Sensor power terminals, input terminals

Screw fastened type

FC6A-PMTAQ9PNO2

Push-in type

FC6A-PMSAQ9PN02

(3) Output terminals

Screw fastened type

FC6A-PMTA10PNO2

Push-in type

FC6A-PMSA10PNO2

Screw fastened type

@

Push-in type

@

I 1
F1000000000je00000000j00re00eaf] SEEEEEEEE EESSEEEE EEEEEEEEE
. r
D — —
ooo
ooo
\
(U0 ﬂ—i®®®®®®®®®® i—'®®®®®®®®®®ﬂ L ]
0t 1 i D‘f @YY YeYoYeYoYoYe) [YoYoYoYoYoYoYoYol
% w — ‘ j &% et e
|
3)
\_'_1 ( L ‘ |
1) 3)

(2) Input terminals
DC Sink Input Wiring

1

(1) Power supply
terminals

12V DC Power Input
+12M - [ FE

F= =
External Power
12v DC

[.] : Fuse

@ : Load

+
External Power
12v DC

NC.[NC.Jcom[ 10 [11 |12 [13]14 [ I5

16 | 17 [110]111|112]113[114[115]116

117[120[ 121122 [ 123[124 [ 125|126 | 12

~N

12V DC Input

12V DC Input

12V DC Input

DC Source Input Wiring

External Power
12V DC

2-wire
Sensor

NC. | NC. COM|IO 11 |12 [ 13 |I4 [ 15

16 | 17 [110]111|112]113 114 [ 115]116

117[120[ 121|122 [ 123[ 124|125 [ 126 | 12

N

12V DC Input

12V DC Input

12V DC Input
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(3) Output terminals
Relay Output: FC6A-C40R1DE, FC6A-C40R4DE, FC6A-C40R1DE], FC6A-C40R4DE]

Relay Output Relay Output
como| Q0 [ Q1 | Q2 | Q3 Jcomi| Q4 [ @5 | Q6 | Q7 [com2|Q10[Q11]Q12[Q13]com3|Q14|Q15(Q16]Q17

Transistor Sink Output: FC6A-C40K1DE, FC6A-C40K4DE, FC6A-C40K1DEJ, FC6A-C40K4DE]

Transistor Sink Output (12 V) Transistor Sink Output (12 V)
Q0 [Q1[Q2[Q3[Q4][Qs5]Q6|Q7 fomuvo|Q10[Q11]Q12]Q13]Q14|Q15|Q16]Q1 7k0Mifvi(+)

+ +

Transistor Protection Source Output: FC6A-C40P1DE, FC6A-C40P4DE, FC6A-C40P1DE], FC6A-C40P4DE]

Transistor Protection Source Output (12 V) Transistor Protection Source Output (12 V)
Q0| Q1]Q2[Q3[q4]Q5] Q6| Q7 kovu|vor|Q10]Q11]Q12]Q13]Q14]Q15|Q16]Q17ome]vi(-)
+ +
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Other Inputs and Ports
m All-in-One CPU module

Wﬂ@@@@qD@@@@ﬂ@@@@@@@@@ﬂ@@@@@@@@@@'

I

|

JOOOODDDDDD) GDGDGDGDGDGDGDGDGDGDﬂ

(1) Analog input

4 No. Signal Wire Cable Color
AN(+) Red
2 AN(-) Black
(o] O
|
1 2
(2) Serial Port 1
No Signal Wire Signal Wire
' (RS-232C) (RS-485)
1 RD -
2 SD -
3 ER -
4 - A
5 - B
6 DR -
7 J— —
8 SG SG
Shell™! Shield Shield

Note: The recommended cable to connect to this port is the FC6A-KC1C or the FC6A-KC2C. For details, see "Cables" on page A-14.

*1 Shell is connected to PE or FE on the power supply terminals.

(3) Ethernet Port 1

IDEC

No. Signal Wire

1 TPO+

2 TPO-

3 TPI+

4 —

5 —

6 TPI-

7 —

8 —
Shell™ Shield

*1 Shell is connected to PE or FE on the power supply terminals.
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= CAN J1939 All-in-One CPU module

Wﬁ@@@@@@@@@ﬂ@@@@@)@@@)@mqm@@@@@@@ﬂ'

I

‘ o

—

|

i i I
M@@@@@@@@@@MQD@QDQD@@QD@QD@H_

—

No. Signal Wire Description
1 SG CAN external power supply (-)
2 CAN_L CAN_L bus line (dominant low)
3 CAN_SHLD CAN cable shield™
4 CAN_H CAN_H bus line (dominant high)
5 V4 CAN external power supply (+).
(This port is not used with the FC6A Series MICROSmart.)

*1 Internally connected to the SG via a resistor and capacitor connected in a series. (R = 1 Q, 0.68 pF)
Applicable connector: FC6A-PMTEQ5PN02 (screw fastened type), FC6A-PMSEO5PN02 (push-in type)

(2) Ethernet Port 1

2-48

No. Signal Wire
1 TPO+
2 TPO-
3 TPI+
4 —
5 —
6 TPI-
7 —
8 —
Shell* Shield

*1 Shell is connected to PE or FE on the power supply terminals.
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Plus CPU module

Part Names and Functions

Example: 4 3)P LED [PWR]
FC6A-D16*1CEE L — ower
(1) Battery Holder | \%ﬁi (2) SD Memory Card Slot (4) Run LED [RUN]
ﬁg e (5) Error LED [ERR]
O (6) SD Memory Card Status LED [SD]
(7) Battery Status LED [BAT]
e (8) Status LED [STAT]
| (9) Input LEDs [IN]
L Top fe=J" (10) Output LEDs [OUT]
/(25) Communication ) EL\ fll) Expansion Connector )
Connector =

> \
[EEY
(24) Analog Potentiometer— :

(23) Analog Input/|

(22) Ethernet Port 1T
(21) LINK LED” [k
(20) ACT LED~[|LTET
(19) Ethernet Port 2@% 2}
(18) LINK LED” &
(17) ACT LEV= (12) Output Terminals
(16) Power Supply Terminals (13) Input Terminals
(15) Function Switch (14) USB Port

Right Side

-

(26) Analog Port Cover (27) SD Memory Card Cover
|

p
(33) Communication e - b
Connector Protection IEE/ (28) Expansion Connector

Sticker / ProtectioQ Sticker
N
>
(32) Ethernet Port 1——
Cover NEE

(31) Ethernet Port 2/
Left Side

N Y, Cover

000 |5

\ Right Side

(30) Power Supply (29) USB Port Cover

Terminals Cover

The content in brackets is the LED indicator name on the FC6A Series MICROSmart.

LED Indicators

Plus 16-I/0 Type Plus 32-1/0 Type
IN ouT IN ouT
(3)—PWR[J[O o (3)—PWR[ [0 o
4—RUNCI[O1 1 @—RUNCO[O1 1
(5)—ERR[J[J2 2 (5—ERR [ [J2 32
(6)—SDb[J[3 9) 3 10) (6)—SD[J[3 33
(7y— BAT[ 14 4 (7— BAT 14 4
(8)—STAT 5 5 (8)—STAT [ [5 5
6 e e 6
=7 =7 510*9)510 10)
11 11
12 12
13 13
14 14
15 15
16 16
017, 0O17)
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(1) Battery Holder
This holder is for installing the backup battery.

(2) SD Memory Card Slot
This slot is used to insert the SD memory card.

(3) Power LED [PWR]
This LED turns on when the power is supplied to the CPU module.

(4) Run LED [RUN]
This LED turns on while the CPU module is running the user program.

This LED flashes when using certain functions while the user program is running.

LED Status
ON ¢ While the CPU module is running the user program
Slow flashing (1 s cycle) ¢ When executing the forced I/O function while the user program is running

While the CPU module is in USB boot

Quick flashing (100 ms cycle) When executing the forced I/0O function while the user program is stopped

(5) Error LED [ERR]
This LED turns on when an error occurs in the CPU module.

(6) SD Memory Card Status LED [SD]
This LED turns on or flashes when the SD memory card is being read or written.

LED Status
¢ When the SD memory card is not inserted
OFF * When an unsupported or unformatted SD memory card was inserted
¢ Unmount SD memory card (M8072) is on, so the SD memory card has been unmounted
¢ When the FC6A Series MICROSmart power is off
ON » The standby state where the SD memory card can be written or read

When the FC6A Series MICROSmart is recognizing the SD memory card
Unmount SD memory card (M8072) is turned on and the FC6A Series MICROSmart is
unmounting the SD memory card

Slow flashing (1 s cycle)

Quick flashing (100 ms cycle) ¢ Reading or writing the SD memory card

(7) Battery Status LED [BAT]
This LED turns on or flashes when the backup battery level is low.

LED Condition Battery Status
OFF Battery voltage (D8056) > 2,300 Normal Sufficient battery level.
Flashing (1 s cycle) 2,300 = battery voltage (D8056) > 2,000 Warning Low battery level. Replace the battery.
ON 2,000 > battery voltage (D8056) Dead battery | The battery is almost dead. Or no battery.

(8) Status LED [STAT]
This LED can be turned on or off in the user program.

(9) Input LEDs [IN]
These LEDs turn on when the corresponding input is on.

(10) Output LEDs [OUT]
These LEDs turn on when the corresponding output is on.

(11) Expansion Connector
This connector is used to connect an expansion module.

(12) Output Terminals
These terminals connect output devices such as electromagnetic switches and solenoid valves. The CPU module is available
in the relay output type (240V AC: 2 A, 30V DC: 2 A), the transistor sink output type (0.5 A), and the transistor protection
source output type (0.5 A).
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(13) Input Terminals
These terminals connect input devices such as push buttons and limit switches. DC inputs are both sinks and sources.

(14) USB Port
A mini-B type USB 2.0 connector. A USB cable can be attached to the FC6A Series MICROSmart and connected to a PC to
download and upload user programs using WindLDR.

(15) Function Switch
This switch turns M8073 on or off (default setting: 0 (off)).
You can run or stop the CPU module with this switch by enabling Run/Stop PLC by Function Switch in WindLDR (default
setting: enabled).

For details about the function switch, see "Function Switch Configuration" on page 5-11.

(16) Power Supply Terminals
These terminals are used to supply 24V DC power to the CPU module.

(17) ACT LED
This LED flashes when sending or receiving data while the LINK LED (18) is on.

(18) LINK LED
This LED is on when a network-compatible device is connected to Ethernet port 2.

(19) Ethernet Port 2
This port allows Ethernet communication with connected devices that are equipped with an Ethernet interface.

(20) ACT LED
This LED flashes when sending or receiving data while the LINK LED (21) is on.

(21) LINK LED
This LED is on when a network-compatible device is connected to Ethernet port 1.

(22) Ethernet Port 1
This port allows Ethernet communication with connected devices that are equipped with an Ethernet interface.

(23) Analog Input
The connector for the analog input.

(24) Analog Potentiometer
A potentiometer for setting a timer or other device. This allows an analog value used in the user program to be set without
the use of an external device.

(25) Communication Connector
This connector is used to connect the HMI module and cartridge base module.

(26) Analog Port Cover
A removable cover that protects the analog input and analog potentiometer. When using these, remove the analog port
cover.

(27) SD Memory Card Cover
An openable cover that protects the SD memory card and function switch. Open the SD memory card cover when inserting

or ejecting the SD memory card or when using the function switch.

(28) Expansion Connector Protection Sticker
This sticker protects the expansion connector. Remove the expansion connector protection sticker when connecting an

expansion module.

(29) USB Port Cover
An openable cover that protects the USB port. When using the USB port, open the USB port cover.

(30) Power Supply Terminals Cover
An openable cover that protects the power supply terminals. Open the power supply terminals cover when removing and

attaching the power supply terminals.
Note: The FC6A-D16R4CEE, FC6A-D16K4CEE, FC6A-D16P4CEE, FC6A-D32KA4CEE, and FC6A-D32P4CEE do not have a power supply terminal cover.
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(31) Ethernet Port 2 Cover
A removable cover that protects Ethernet Port 2. When using the Ethernet port, remove the Ethernet Port 2 cover.

(32) Ethernet Port 1 Cover
A removable cover that protects Ethernet Port 1. When using the Ethernet port, remove the Ethernet Port 1 cover.

(33) Communication Connector Protection Sticker
This sticker protects the communication connector. Remove the communication connector protection sticker when

connecting the HMI module or cartridge base module.
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Power Supply Specifications
m 24V DC Power Type

Type No.

FC6A-D16R1CEE, FC6A-D16R4CEE, FC6A-D16K1CEE, FC6A-D16K4CEE, FC6A-D16P1CEE,
FC6A-D16P4CEE, FC6A-D32K3CEE, FC6A-D32K4CEE, FC6A-D32P3CEE, FC6A-D32P4CEE

Rated Power Voltage

24V DC

Voltage Fluctuation Range

20.4 to 28.8V DC (including ripple)

Maximum Power Consumption

Standalone When Maximum Load is Connected

FC6A-D16R1CEE/
FC6A-D16R4CEE

2.88 W (24V DC) 18.24 W (24V DC)

FC6A-D16K1CEE/
FC6A-D16K4CEE

2.88 W (24V DC) 18.24 W (24V DC)

FC6A-D16P1CEE/
FC6A-D16P4CEE

2.88 W (24V DC) 18.24 W (24V DC)

FC6A-D32K3CEE/
FC6A-D32KA4CEE

3.36 W (24V DC) 18.72 W (24V DC)

FC6A-D32P3CEE/
FC6A-D32P4CEE

3.36 W (24V DC) 18.72 W (24V DC)

Allowable Momentary Power
Interruption

10 ms or longer (when rated power supply voltage)

Withstand Voltage

Between power and FE terminals: 500V AC, 1 minute

Between input and FE terminals: 500V AC, 1 minute

Between transistor output and FE terminals: 500V AC, 1 minute

Between relay output and FE terminals: 2,300V AC, 1 minute

Between power and input terminals: 500V AC, 1 minute

Between power and transistor output terminals: 500V AC, 1 minute

Between power and relay output terminals: 2,300V AC, 1 minute

Between input and transistor output terminals: 500V AC, 1 minute

Between input and relay output terminals: 2,300V AC, 1 minute

Insulation Resistance

Between power and FE terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between input and FE terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between transistor output and FE terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between relay output and FE terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between power and input terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between power and transistor output terminals: 100 MQ or higher (500V DC insulation resistance
tester)

Between power and relay output terminals: 100 MQ or higher (500V DC insulation resistance tester)

Between input and transistor output terminals: 100 MQ or higher (500V DC insulation resistance
tester)

Between input and relay output terminals: 100 MQ or higher (500V DC insulation resistance tester)

Inrush Current

35 A maximum

Isolation

Between power terminal and internal circuit: Transformer isolated

Ground

D-type ground (Class 3 ground)

Grounding Wire

See "Recommended Ferrule List" on page 3-46.

Power Supply Wire

See "Recommended Ferrule List" on page 3-46.

Effect of Improper Power Supply
Connection

Reverse polarity: Normal operation

Improper voltage or frequency: Permanent damage may be caused

Improper lead connection: Permanent damage may be caused

IDEC
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FC6A-D16R1CEE |290g
FC6A-D16R4CEE |280g
FC6A-D16K1CEE |275g
FC6A-D16K4CEE |265g
Weight FC6A-D16P1CEE |275g
(approx.) FC6A-D16P4CEE | 265 g
FC6A-D32K3CEE |255¢
FC6A-D32K4CEE |255g
FC6A-D32P3CEE |255¢
FC6A-D32P4CEE |255¢
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Function Specifications

m CPU Module Performance

Type No. FC6A-D16K1CEE, FC6A-D16K4CEE

FC6A-D16R1CEE, FC6A-D16R4CEE FC6A-D32K3CEE, FC6A-D32KACEE

FC6A-D16P1CEE, FC6A-D16P4CEE FC6A-D32P3CEE, FC6A-D32P4ACEE

800,000 bytes
Program Program Data (100,000 steps)
Capacity™
Comment Data 384,000 bytes
Basic Expansion 7
I/0 Expansion Expansion Interface |8
Cartridges™3 3
Input 8 16
Basic
Output 8 16
I/0 Points Basic Expansion™*2 224
Expansion Interface™ | 256
Cartridges™ 12

Expanded I/0 with Expansion Interface
Remote Master/Slave Modules

I/0 in the system can be expanded up to a maximum of 63 modules using expansion
interface modules (remote master/slave) (I/0 points: maximum 2,016 points). For details,
see "Expansion Interface Modules (Remote Master/Slave)" on page 2-146.

User Program Download 1,000 times
Control System Stored program system
Basic Instructions 42 types

Instructions

Advanced Instructions | 130 types

Processing Basic Instruction 0.021 ms/1,000 steps
Speed END Processing 1ms

Internal Relay 15,400

Shift Register 256

Data Register 60,000

Counter (adding, reversible) 512

Timer (1 ms, 10 ms, 100 ms, 1 s) 2,000

*1 1 step is equivalent to 8 bytes.

*2

*3
*4

There are limitations on the maximum number of outputs that can be simultaneously turned on.

For details, see "Connection Restrictions When Expanding the PLC" on page 3-37.

A maximum of three cartridges can be used by connecting the cartridge base module and HMI module.

The maximum number of expansion modules that can be connected can be increased by using the expansion interface module. For details, see
"Expansion Interface Modules" on page 2-143.

Backup Function

Backup Data RAM (internal relays, shift registers, counters, data registers™)*?, clock
Lithium ion primary cell (A battery is included with the product. The model of battery to be
Backup Battery included with the product cannot be specified.)
Panasonic: BR2032/CR2032A/CR2032B, Murata: CR2032X/CR2032W
Battery Life Guaranteed 1 year, replacement recommended every 4 years (+25°C)™
Replaceability Replace within 1 minute after power off (recommended)™
*1 D70000 to D269999 cannot be designated as "Keep." Data register values are kept when you switch the PLC from Stop to Run, but those values

*2

*3

*4

are cleared at power up.

To prepare for when the battery dies, the contents of RAM (internal relays, shift registers, counters, and data registers) can be saved to non-
volatile memory. For how to save the contents of RAM, see "SD Memory Card" on page 11-1.

The battery is primarily consumed by backup current while unpowered. However, the ambient environment (temperature and humidity) while
unpowered and powered also affects consumption. In particular, battery life is greatly reduced in a high-temperature and high-humidity
environment, so replacement is recommended every year when the effect of the ambient environment (temperature and humidity) while
unpowered and powered is included.

Replacement while powered and replacement while power is supplied from the USB bus are also possible. For the replacement method, see
"Replacing the Backup Battery" on page 3-34.
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Clock Function

Accuracy

+30 seconds/month at 25°C

Self-diagnostic Functions

Keep data

User program (ROM) CRC check
Timer/counter preset value change check
User program syntax check

User program execution check

Watchdog timer check

User program download check

Input Filter

Power failure

Clock error

Data link connection check
Expansion bus initialization check
System check

SD memory card transfer check
SD memory card access check

0 ms (no filter), 3 to 15 ms (selectable in increments of 1 ms)

FC6A-D16R1CEE, FC6A-D16R4CEE FC6A-D32K3CEE, FC6A-D32KA4CEE

Type No. FC6A-D16K1CEE, FC6A-D16K4CEE _ _
FC6A-D16P1CEE, FC6A-D16P4CEE FC6A-D32P3CEE, FC6A-D32PACEE
10 to I7 0 ms (no filter), 3 to 15 ms (selectable in increments of 1 ms)
_ 0 ms (no filter),
110to 113 3 to 15 ms selectable (in 1 ms increments)
114 to I17 - 3 ms fixed

Catch Input/Interrupt Input

Type No.

FC6A-D16R1CEE, FC6A-D16R4CEE
FC6A-D16K1CEE, FC6A-D16K4CEE
FC6A-D16P1CEE, FC6A-D16P4CEE

FC6A-D32K3CEE, FC6A-D32K4CEE
FC6A-D32P3CEE, FC6A-D32P4CEE

High-speed 6 Points (10, I1, I3, 14, I6,
17)

Minimum turn on pulse width: 5 ps

Minimum turn off pulse width: 5 ps

Medium-speed 3 Points (I11, I12, I113)

Minimum turn on pulse width: 35 ps

Minimum turn off pulse width: 35 us

High-speed Counter

Maximum Counter Frequency and Points

Single-phase, two-phase common: 100 kHz (single-phase 6 points max, two-phase 3 points max)

Count Range

Single-phase, two-phase common: 0 to 4,294,967,295 (32 bits)

Operation Mode

Rotary encoder mode, adding counter mode, frequency measurement mode

Pulse Output (Transistor Output Type Only)
. High-speed Output
Points (100 kHz) 4
Function Switch
Points 1 (2 position slide switch)
Program run/stop
Function
The function can be set in the function area settings (default setting: enabled).
Analog Potentiometer
Points 1
Data Resolution 0 to 1,000
Analog Input
Points 1
Input Range Oto10V
Data Resolution 0 to 4,095
Input Impedance Approx. 100 kQ
Error +1% of full scale (£5% of full scale when noise is applied)
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Input Delay Time

12 ms (including the software filter)

Maximum Allowed Steady Load 13V
Isolation Not isolated
Cable Unshielded cable 1 m (included with the product)

Run/Stop Methods

¢ Power on/off
e WindLDR RUN/STOP command
¢ Function switch operation

USB Port

e Special internal relay (M8000) operation
o Operation of stop input and reset input

Points

1

Communication Type

USB2.0 Full speed, CDC class

Communication Functions

Capable of maintenance communication with a PC

Connector

USB mini-B

Isolation between Internal Circuit

Not isolated

Available Function when FC6A is
Powered by USB

Downloading/uploading user programs, downloading system software, data file manager

Ethernet Port

Points

2
(When the HMI module is connected, this can be expanded by 1 point with the Ethernet
port that has the web server function.)

Communication Type

IEEE 802.3 compliant

Communication Speed

10BASE-T, 100BASE-TX

Port 1

Communication

Maintenance communication server,

User communication server/client (TCP/UDP),

Modbus TCP server/client,

MC protocol client,

PING, SNTP, e-mail, web server, FTP server/client, BACnet/IP

Functions

Port 2

Maintenance communication server,

User communication server/client (TCP/UDP),
Modbus TCP server/client,

MC protocol client,

PING, EtherNet/IP communication

Connector

R345 (Auto MDI/MDI-X compatible)

Cable

CAT 5 or higher, STP

Maximum Cable Length

100 m

Isolation between Internal Circuit

Pulse transformer isolated

SD Memory Card Slot

Points 1
Supported SD Card SD memory cards (max 2 GB), SDHC memory cards (max 32 GB)
File System FAT16, FAT32
. Downloading/uploading user programs, saving log data,
Function . ) -
recipes, downloading system software, saving web pages
Insertion/Removal Durability 2,000 times
Communication Connector
. 1
Cartrldgfe B*af e Module No. of (Two cartridges can be connected to the cartridge base module when it is connected to the
Connection Modules
Plus CPU module.)
No. of 1
HMI Module Connection™! Mo.dules (One cartridge can be connected to the HMI module when it is connected to the Plus CPU

module.)
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*1 All devices that are connectable to the communication connector cannot be used in expanded ambient operating temperatures (-25 to -10°C
and 55 to 65°C). Do not connect these devices when the product is used in expanded ambient operating temperatures.

DC Input Specifications
m 24V DC Power Type

FC6A-D16R1CEE, FC6A-D16R4CEE FC6A-D32K3CEE, FC6A-D32KACEE
Type No. FC6A-D16K1CEE, FC6A-D16K4CEE FC6A-D32P3CEE. FC6A-D32P4CEE
FC6A-D16P1CEE, FC6A-D16P4CEE !
Rated Input Voltage 24V DC shared sink/source
Input Voltage Range 20.4 to 28.8V DC

10, I1, I3, 14, 16, I7 | 5 mA/point (at 24V DC)

Rated Input Current
12,15,110 to I17 7 mA/point (at 24V DC)

Terminal Arrangement See "24V DC Power Type" on page 2-64.
10, I1, I3, 14, 16, I7 | 4.9 kQ

12, 15,110 to I17 3.4 kQ

10, I1, I3, 14, 16, 17 | 5 ps + software filter setting

Input Impedance

Turn ON 12,15 35 ps + software filter setting
Time I10 to I13 — 35 ps + software filter setting
Input Delay Time I14to I17 — 4.1 ms
10, I1, 13, 14, 16, I7 | 5 ps + software filter setting
Turn OFF 12,15 35 ps + software filter setting
Time I10 to I13 — 35 ps + software filter setting
I14 to 117 — 4.1 ms
Quantity of Inputs 8 points in 1 common line 16 points in 1 common line
Isolation $:'t-¥?:anlslnput Not isolated
Internal circuit Photocoupler isolated
Input Type Typel (IEC61131-2)
External Load for I/0 Interconnection Not needed
Signal Determination Method Static
Even if wiring for sink or source connection is incorrect, no damages are caused.
Effect of Improper Input Connection However, if high voltage is applied that exceeds the input voltage range, there is a
risk of permanent damage.
Cable Length 3m
I/0 Terminal Type See "24V DC Power Type" on page 2-64.
Connector Insertion/Removal Durability 100 times minimum

2-58 FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722 IDEC



2: PRODUCT SPECIFICATIONS

Operating Ranges

The operating range of Type 1 (IEC 61131-2) DC input is as follows.

Input Voltage (V DC) 10, 11, I3, 14, 16, 17
A

28.8V
ON Area
24V oo
15V
Transition
Area
5V
OFF Area
> Input Current
0.6 mA 26mA  5mA  6mA (MA)
Input Internal Circuit
10,11, 13,14,16, 17 4.7 kQ
Input
o
A K - 5
oMo & I v °
NN =
1 A=

12,15, 110to I17  3.3kQ

InputO {1 | =
E
- S
0 &2K) |3
c
5
E
COM © L]

Input Voltage (V DC)
A

28.8V

24V

15V

5V

12, 15, 110 to I17

» Input Current

ON Area
Transition
Area
OFF Area
1.3 mA 4.2 mA 7 mA

[| DEC FC6A Ser1es MICROSMART USER’s MANUAL FC9Y-B1722
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Relay Output Specifications

= 24V DC Power Type

Type No. FC6A-D16R1CEE, FC6A-D16R4CEE
No. of Outputs 8
Output Points per COM1 4
Common Line COM2 4
Terminal Arrangement See "24V DC Power Type" on page 2-64.
Output Type 1a contact
Maximum Load Current *! ! 2 A maximum
1 Common 7 A maximum

Minimum Switching Load

1.0 mA/5.0V DC (reference value)

Initial Contact Resistance

30 mQ or lower

Electrical Life

100,000 operations minimum (rated load 1,800 operations/hour)

Mechanical Life

20,000,000 operations minimum (no load 18,000 operations/hour)

Rated Load *!

240VAC2A,30VDC2A

Withstand Voltage

Between Output
Terminal and FE

2,300V AC, 1 minute

Between Output
Terminal and
Internal Circuit

2,300V AC, 1 minute

Between Output
Terminals (COMs)

2,300V AC, 1 minute

I/0 Terminal Connector

Type See "24V DC Power Type" on page 2-64.
Insertion/Removal . .
Durability 100 times minimum

*1 Values for resistive/inductive load.

Output Delay
ON

Input to Relay
OFF

ON
Output Relay Status
OFF

2-60
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Y
A
[

"
tOFF Bounce: 6 ms maximum
L————OFF Delay: 10 ms maximum

ON Bounce: 6 ms maximum
ON Delay: 6 ms maximum
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Transistor Sink Output Specifications

m 24V DC Power Type

Type No. FC6A-D16K1CEE, FC6A-D16K4CEE FC6A-D32K3CEE, FC6A-D32K4CEE
Output Points 8 16

Output Points per Common Line 8 16

Rated Load Voltage 24V DC

Operating Load Voltage Range

20.4 to 28.8V DC

Terminal Arrangement

See "24V DC Power Type" on page 2-64.

Maximum Load Current

1 0.5 A maximum

0.1 A maximum

1 Common 4 A maximum

1.6 A maximum

Voltage Drop (ON Voltage)

1V or less, voltage between COM and output terminal when ON

Maximum Inrush Current 1A ‘ 0.2A
Leakage Current 0.1 mA maximum

Clamping Voltage 39V+1V

Maximum Lamp Load 2w ‘ 24W

Inductive Load

L/R = 10 ms (28.8V DC, 1 Hz)

External Current Draw

100 mA maximum, 24V DC (+V terminal supply power)

Between Output
Terminal and
Internal Circuit

Photocoupler isolated

Isolation
Betwgen Output Not isolated
Terminals
Type See "24V DC Power Type" on page 2-64.
I/0 Terminal Connector | rpgertion/Removal
L 100 times minimum
Durability
Turn ON Time Q0 to Q7: 5 s or less Q0to Q7: 5 ps or less

Output Delay

Q10 to Q17: 300 ps or less

Turn OFF Time QO to Q7: 5 s or less

QO to Q7: 5 ps or less
Q10 to Q17: 300 ps or less

Output Internal Circuit

Internal Circuit

IDEC

Kt O V(+)
A4
N
O Qutput
T2
B VA
T
0 COM(-)
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Transistor Protection Source Output Specifications

= 24V DC Power Type

Type No. FC6A-D16P1CEE, FC6A-D16P4CEE FC6A-D32P3CEE, FC6A-D32P4CEE
Output Points 8 16

Output Points per Common Line 8 16

Rated Load Voltage 24V DC

Operating Load Voltage Range

20.4 to 28.8V DC

Terminal Arrangement

See "24V DC Power Type" on page 2-64.

Maximum Load Current

1

0.5 A maximum 0.1 A maximum

1 Common

4 A maximum 1.6 A maximum

Voltage Drop (ON Voltage)

1V or less, voltage between COM and output terminal when ON

Maximum Inrush Current 1A ‘ 0.2A
Leakage Current 0.1 mA maximum

Clamping Voltage 39V+1V

Maximum Lamp Load 12w ‘ 2.4W

Inductive Load

L/R = 10 ms (28.8V DC, 1 Hz)

External Current Draw

100 mA maximum, 24V DC (-V terminal supply power)

Output Protection Functions

Overcurrent protection function (not a thermal shutdown function).

Overcurrent detected with 4 outputs as 1 group. (Group 1: QO to Q3, Group 2: Q4 to
Q7, Group 3: Q10 to Q13, Group 4: Q14 to Q17)

When overcurrent is detected, the 4 outputs in the corresponding group are turned
off for a fixed period (1 s). When overcurrent is detected, a special internal relay
turns on (M8172 to M8175) and the error LED [ERR] turns on.

Output Current Limit Value

1.0t0 2.0 A 0.2t0o 0.3A

Between Output
Terminal and
Internal Circuit

Photocoupler isolated

Isolation
Betw?en Output Not isolated
Terminals
Type See "24V DC Power Type" on page 2-64.
I/0 Terminal Connector | pgertion/Removal
i~ 100 times minimum
Durability
0 to Q7: 5 ps or less
Turn ON Time QO to Q7: 5 s or less Q Q Hs or

Output Delay

Q10 to Q17: 300 ps or less

Turn OFF Time

QO to Q7: 5 ps or less

7: I
Q0'to Q7: 5 ps or less Q10 to Q17: 300 ps or less

Output Internal Circuit

Internal Circuit

g

O COM (+)
yiN B
O Output
N
4
B oV (-)

(The overcurrent detection circuit has been omitted.)
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Ambient Temperature, Input Voltage, Output Voltage, I/0 Simultaneous ON Ratio

When the FC6A Series MICROSmart is used in an ambient temperature of 45°C or higher, reduce the input voltage and I/O
utilization (simultaneous ON ratio: a%) according to the following diagrams. However, the following diagrams show the
temperature conditions when the FC6A Series MICROSmart is normally installed.

Note: Normally installed means the state in the diagram in "Normal Installation State" on page 3-1.
The usage conditions will also change according to the installation state. For details, see "Installation Location" on page 3-1.

= Relay Output Type
(FC6A-D16R1CEE, FC6A-D16R4CEE)

Reduce the input voltage, output voltage, and I/O simultaneous ON ratio as shown in the following diagrams.

Input Voltage Input I/O Ambient Output Voltage Output 1/0 Ambient
4 / Temperature 55°C 4 / Temperature 55°C

28.8V 240V AC

264V -roreoeee R

24,0V roemeememsembeen s Y e 100V AC fromeeremmmmmsmsessansass romnssss e
Ambient Ambient
Temperature e Temperature

N 650C I} 650C
oV : »1/0 Simultaneous oV »1/0 Simultaneous
0%  25% 50% 100% ON Ratio (%) 0% 50% 100% ON Ratio (%)

Output Voltage Output 1/0 Ambient
A

Temperature 55°C
30V DC
DY o e E
Ambient
B r Temperature
T 65°C
T ol ! IR
oV »1/0 Simultaneous
0% 50% 100% QN Ratio (%)

= Transistor Output Type
(FC6A-D16K1CEE, FC6A-D16P1CEE, FC6A-D32K1CEE, FC6A-D32P1CEE, FC6A-D16K4CEE, FC6A-D16P4CEE, FC6A-D32K4CEE,
FC6A-D32P4CEE)

Reduce the input voltage, output voltage, and I/O simultaneous ON ratio as shown in the following diagrams.

Input Voltage Input 1/0 Ambient Output Voltage Output I/0 Ambient
4 / Temperature 30°C 4 / Temperature 30°C
28.8V . : 28.8V :
/Ambient —Ambient
Temperature Temperature
24.0V frroeeev R R S B R 24,0V [t 55°C
A/Ambient Ambient
Temperature Temperature
65°C 65°C
0 VT » 1/0 Simultaneous O VT » 1/0 Simultaneous
0%12.5%20% 40% 60% 100% QN Ratio (%) 0% 12.5% 25% 60% 80% 100% Qp Ratio (%)
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Terminal Arrangement and Wiring Examples
= 24V DC Power Type

Plus 16-1I/0 type:
Push-in type:

Applicable connector

Screw fastened type: FC6A-C16R1CEE, FC6A-D16K1CEE, FC6A-D16P1CEE
FC6A-D16RACEE, FC6A-D16K4CEE, FC6A-D16P4CEE

(1) Power supply terminals

Screw fastened type

FC6A-PMTDO3PNO2

Push-in type

FC6A-PMSDCO3PN02

Screw fastened type

FC6A-PMTCN10PNO2

(2) Input terminals

Push-in type

FC6A-PMSCN10PNO2

Relay output

Screw fastened type

FC6A-PMTCR11PNO2

(3) Output terminals

Push-in type FC6A-PMSCR11PN02

. . Screw fastened type FC6A-PMTCK11PN02
Transistor sink output -

Push-in type FC6A-PMSCK11PN02

Transistor protection source output

Screw fastened type

FC6A-PMTCP11PNO02

Push-in type

FC6A-PMSCP11PN0O2

(1) Power supply terminals

Screw fastened type Push-in type
24V DC Power Input
+24 - | FE
.% . 1
=l +i- N
=i External Power
= 24V DC
i
|
i 1]
=il
=(
4

L

[.] : Fuse

@ : Load

(2) Input terminals
DC Sink Input Wiring

PNP )
Il
12
e | =
+|2-wire | -
14 24V DC
S.ensor = Tnput
------------- e B
17
=
COM
I I
External Power I— CcCOM
24V DC
DC Source Input Wiring
NPN 10
I1
12
e | =
—| 2-wire |+
Sensor ?51 v b
S N 16
17
| COM
'
External Power I— COM
24V DC
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(3) Output terminals

Relay Output:
FC6A-D16R1CEE, FC6A-D16R4CEE

Relay
Output

Qo /_®E
o &=
w =
Q3 /_Qﬁ,_
como it
NC O
Q4 N :
D=
® N =1
o - O-=1
COM1
=l
o

Transistor Sink Output:
FC6A-D16K1CEE, FC6A-D16K4CEE

Transistor
Sink
Output
(24 V)

Qo0

Q1

Q2

Q3

Q4

Q5

Q6

Q7

TP

COM (-)

COM (-)

LZ?V DC

+V

Transistor Protection Source Output:

FC6A-D16P1CEE, FC6A-D16P4CEE

Transistor
Protection
Source
Output
(24 V)

Q0

Q1

Q2

Q3

Q4

Q5

Q6

Q7

o=

COM (+)

24V DC

COM (+)

+|__‘

-V

VIDEC
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Plus 32-I/0 type:

Push-in type:

Applicable connector

Screw fastened type: FC6A-D32K3CEE, FC6A-D32P3CEE
FC6A-D32K4CEE, FC6A-D32P4CEE

(1) Power supply terminals

Screw fastened type

FC6A-PMTDO3PNO2

Push-in type

FC6A-PMSDCO3PN02

(2) Input terminals

FC4A-PMC20PN02

(3) Output terminals

FC4A-PMC20PN02

Screw fastened type

Push-in type

S
1) 2 3

(2) Input terminals

2 3

The two COM lines are each connected in the module.
For wiring precautions, see "Input/Output Wiring" on page 3-18. For the connector cable, see "Cables" on page A-14.

(1) Power supply terminals

24V DC Power Input

+24 - | FE
H= &
External Power
24V DC

[.] : Fuse

@ : Load

DC Sink Input Wiring
TerminalNo.| I/O (TerminalNo., I/O
+| 2-wire | - 20 10 19 110 —| 2-wire |+
Sensor Sensor
18 I1 17 111
16 12 15 112
14 I3 13 113
PNP 12 14 11 114 PNP
L 24v e 10 1> 2 115 24v DC -
-T 8 16 7 116 -T
6 17 5 117
4 COM 3 COoOM
2 NC 1 NC
DC Source Input Wiring
TerminalNo.| I/O (TerminalNo., I/O
=| 2-wire |+ 20 10 19 110 +| 2-wire | =
Sensor Sensor
18 I1 17 111
16 12 15 112
14 13 13 113
NPN 12 14 11 114 NPN
-1 10 15 9 115 -1
o 24V DC ) 16 7 116 24V DC o
6 17 5 117
4 COM 3 COM
2 NC 1 NC
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(3) Output terminals
The two COM(+) and COM(-) lines are each connected in the module.

The two +V and -V lines are each connected in the module.
For wiring precautions, see "Input/Output Wiring" on page 3-18.
For the connector cable, see "Cables" on page A-14.

Transistor sink output type: FC6A-D32K3CEE, FC6A-D32K4CEE

TerminalNo.| I/O (TerminalNo., I/O
=L+ 20 Qo0 19 Q0 HO=
=L 18 Q1 17 QU1 HO+=—¢
+——=0U- 16 Q2 15 Q12 HU—+—=—¢
=0 14 Q3 13 Q13 HO+—=—=—¢
=L 12 Q4 11 Q4 HO+=—¢

=L+ 10 Q5 9 Q15 HO+=—¢

+——=O- 8 Q6 7 Q6 HO—=—¢

== Oz Q7 5 Q7 HO+=—
B, o T R TS ey

Insert a fuse that corresponds to the load.

Transistor Protection Source Output Type: FC6A-D32P3CEE, FC6A-D32P4CEE

TerminalNo.| I/O (TerminalNo., I/O
=0 20 Qo0 19 Q0 HO=
+——0-{ 18 Q1 17 Q1 HO+—=—¢
=L 16 Q2 15 Q2 HO+=—¢
=0 14 Q3 13 Q3 HUO—+—=—¢
=0 1 Q4 11 Q4 HO+—=—¢
=L+ 10 Q5 9 Q15 HO+=—¢
=L 8 Q6 7 Q6 HO+=—¢
=0 6 Q7 5 Q17 HO+=—

3

1

Hfe=— 4 [coM(+) COM(+) ——=-4{

24V DC 2 N v

Insert a fuse that corresponds to the load.
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Other Inputs and Ports

No. Signal Wire Cable Color
1 AN(+) Red
2 AN(-) Black
(2) Ethernet Port 1
No. Signal Wire
;:|_'|;
1 TPO+
7 g = 2 TPO-
5 —
3 4 = 3 TPI+
12—
— 4 —
5 —
6 TPI-
7 —
8 —
Shell™! Shield

*1 Shell is connected to FE on the power supply terminals.

(3) Ethernet Port 2

No. Signal Wire
1 TPO+
7 g 2 TPO-
5
3-4 3 TPI+
1-2
4 —
5 —
6 TPI-
7 J—
8 —
Shell™ Shield

*1 Shell is connected to FE on the power supply terminals.
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Digital I/O Modules

Digital I/O modules are available as three types of modules: digital input modules equipped with input terminals, digital output
modules equipped with output terminals, and digital mixed I/O modules equipped with both input and output terminals.

Digital Input Module

Parts Description
Example: FC6A-N08B1
e N

(5) Expansion Connector
/

° 5/ = o =]
I‘rﬂl

=

(]

° sr—1/° = b

(2) Input LEDs

~_ —

Example: FC6A-N32B3

(5) Expansion Connector
\

| [e]([e]([e]\[e])[e]/[e] o] [o]([e])[e]

‘ccceec66666 >

4
\

\_H J

(1) Type Label (3) Terminal Name

(4) Cable Terminal

(1) Type Label

[_\

Label

o \—a

N (2) Input LEDs

\

J/

\ N
\\/M \

(3) Terminal Name Labels

(4) Cable Terminals

Indicates the digital input module type number and specifications.

(2) Input LEDs

These LEDs turn on when an input is on.

(3) Terminal Name Label
Indicates terminal numbers.

(4) Cable Terminal

Three types of terminals are separately available: the terminal block type (3.81 mm pitch), the terminal block type (5.08 mm

pitch), and the connector type.

(5) Expansion Connector

Connects the expansion modules and the CPU module.

Model List
m DC Input Modules

Cable Terminal Type

DC Input 8 Points

DC Input 16 Points

DC Input 32 Points

) . Screw fastened type FC6A-N08B1
Terminal block type (5.08 mm pitch) - — -
Push-in type FC6A-N08B4
Screw fastened type FC6A-N16B1
Terminal block type (3.81 mm pitch) - typ — -
Push-in type FC6A-B16B4
Connector type — FC6A-N16B3 FC6A-N32B3
m AC Input Modules
Cable Terminal Type AC Input 8 Points
. . Screw fastened type FC6A-NO8A11
Terminal block type (5.08 mm pitch) -
Push-in type FC6A-NO8A14
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Function Specifications

= DC Input Module Specifications

Type No.

FC6A-N08B1
FC6A-N08B4

FC6A-N16B1
FC6A-N16B4

FC6A-N16B3

FC6A-N32B3

Rated Input Voltage

12/24V DC™! shared sink/source

Operating Load Voltage Range

0.0 to 28.8V DC

Rated Input Current

3.5 mA/point (at 12V DC), 7 mA/point (at 24V DC) | 2.5 mA/point (at 12V DC), 5 mA/point (at 24V DC)

Input Points

8 (8 points in 1
common line)

16 (16 points in 1 common line)

32 (16 points in 1
common line)

Terminal Arrangement See 2-74 See 2-75 See 2-77 See 2-78
Input Impedance 3.4 kQ 4.4 kQ
Input Delay Turn ON Time 4.1 ms
Time (24VDC) | Turn OFF Time 4.1ms
. Between Not isolated
Isolation Channels
Internal Circuit Photocoupler isolated

External Load for I/0
Interconnection

Not needed

Signal Determination Method

Static

Effect of Improper Input Even if wiring for sink or source connection is incorrect, no damages are caused.
Connection If any input exceeding the rated value is applied, permanent damage may be caused.
Cable Length 3m

Insertion/
Connector Removal 100 times minimum

Durability

All Points ON 30 mA (5V DC) 40 mA (5V DC) 65 mA (5V DC)
Internal 0 mA (24V DC) 0 mA (24V DC) 0 mA (24V DC)
Current Draw 17 mA (5v DC)

All Poi FF

oints 0 0 mA (24V DC)

Weight (approx.)

FC6A-NOSB1: 110 g
FC6A-NO8B4: 95 g

FC6A-N16B1: 105 g

FC6A-N16B4: 95 g 59

110 g

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.
Operating Ranges

The operating range of Type 1 (IEC 61131-2) DC input modules is as follows.

FC6A-N08B1, FC6A-N08B4, FC6A-N16B1, FC6A-N16B4

Input Voltage (V DC)
A

» Input Current

28.8V
ON Area
24\ frroerernrennns s
10.2 V2
Transition:
Area
5V
OFF Area
1.2 mA 2.8 mA* 7.0 mA 8.4 mA(mA)

FC6A-N16B3, FC6A-N32B3

Input Voltage (V DC)
A

» Input Current

28.8V
ON Area
P A
10.2 v*2
Transition
Area
5V
OFF Area
0.9 mA 2.2 mA* 53 mA 6.4 mA(mA)

*2 15V for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number" on

page 2-1.

*3 4.2 mA for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.

*4 3.2 mA for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.
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Input Internal Circuit

FC6A-N08B1, FC6A-N08B4, FC6A-N16B1, FC6A-N16B4

33K

Inputo 1 1 o

g

- G

] CSZ el QR

c

8

(=

COM o —
FC6A-N16B3, FC6A-N32B3

4.3 KQ

Inputo {1 1 o

g

- S

] CSZ e QR

c

g

{=

COM o —

Ambient Temperature, Input Voltage, Output Voltage, I/0 Simultaneous ON Ratio
When the FC6A Series MICROSmart is used in an ambient temperature of 30°C or higher, reduce the input voltage and I/O

utilization (simultaneous ON ratio: a%) according to the following diagrams. However, the following diagrams show the
temperature conditions when the FC6A Series MICROSmart is normally installed.

Note: Normally installed means the state in the diagram in "Normal Installation State" on page 3-1.
The usage conditions will also change according to the installation state. For details, see "Installation Location" on page 3-1.

FC6A-NO8B1, FC6A-NOSB4 FC6A-N16B1, FC6A-N16B4 FC6A-N16B3, FC6A-N32B3
Input Voltage Ambient Input Voltage Ambient Input Voltage Ambient
4 / Temperature 55°C 4 Temperature 45°C s / Temperature 30°C
28.8V 288V Ambient 288V
Temperature .
264V 264V 55 i
B - 264V +—Ambient
Temperature
2.0V 2.0V 2.0V | s5°C
Ambient Ambient Ambient
B rd Temperature i o Temperature la~" Temperature
T 65°C T 65°C A 65°C
0 : 10 o w
ov » Simultaneous ov » Simultaneous oV : : » Simultaneous
0% 50% 100% ON Ratio (%) 0% 35% 50% 70% 100% ON Ratio (%) 0%  25%35%45%50% 70% 90% 100% ON Ratio (%)

I/0 Simultaneous ON Ratio (a%)

FC6A-NO8B1, - )
FC6A-NOSB4 I0 to I7 There are no usage restrictions for input and output I/0.
FC6A-N16B1, I0 to I7 Set the usage ratio of the inputs (ON status) to a% or lower according to the conditions in the
FC6A-N16B4 I10 to I17 above graph.
- - P - —
FC6A-N16B3 10 to I7 Set the usage ratio of the inputs (ON status) to a% or lower according to the conditions in the
110 to I17 above graph.
I0to 17 Set the usage ratio of the inputs (ON status) to a% or lower according to the conditions in the
CN1 1
110 to I17 above graph.
FC6A-N32B3 - - - —
120 to I27 Set the usage ratio of the inputs (ON status) to a% or lower according to the conditions in the
CN2 1
130 to 137 above graph.

*1 For the usage ratio of connector CN1 and CN2 inputs, set each to a% or lower.
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m AC Input Module Specifications

Type No. FC6A-NO8A11, FC6A-N08A14
Rated Input Voltage 100 to 120V AC
Operating Load Voltage Range 0 to 132V AC
Rated Power Frequency 50/60 Hz
Rated Input Current 15 mA/1 point (at 120V AC, 50/60 Hz)
Input Points 8 points in 2 common lines
Terminal Arrangement See 2-79
AC input
Input Type
putlyp Type 1, 2 (IEC 61131-2)
Input Impedance 8.0 kQ (at 60 Hz)
Input Delay Turn ON Time 25 ms
Time Turn OFF Time 30 ms
In the Same Common Not isolated
Channel
Isolation In Different Common Isolated
Channels
Between Input and .
Internal Circuit Photocoupler isolated

External Load for I/0 Interconnection Not needed
Signal Determination Method Static
If high voltage is applied that exceeds the input voltage range, there is a risk of permanent

Effect of I Input C ti
ect of Improper Input Connection damage.

Connector Insertfqn/RemovaI 100 times minimum
Durability
. 40 mA (5V DC)
All Points ON
Internal 0 mA (24V DC)
Current Draw 17 mA (5V DC)
All Points OFF
oints 0 mA (24V DC)
Weight FC6A-NO8A11 110 g
(approx.) FC6A-NO8SA14 959

Operating Ranges
The operating range of Type 1 and 2 (IEC 61131-2) AC input modules is as follows.

FC6-NO8A11, FC6A-N08A14

Input Voltage (V AC)
A

132V (17 mA, 132 V)
ON Area
100 V (13 mA, 100 V)
79V |
74V !

Transition Area

3tV
20V
e OFF Area
/ Input Current
oV T
0mA 4mA5mA 95mA 13 mA 17 mA (MA)
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Input Internal Circuit

FC6-NO8A11, FC6A-NO8A14

470 kQ
220 Q

Input IIZF ] =
=
O
150 nF 5
[]2.21 kQ ng V4 :K T
@
=
COM o B — "

Ambient Temperature, Input Voltage, Output Voltage, I/0 Simultaneous ON Ratio

« At conditions where the ambient temperature is 55°C and the input voltage is 132 V, the inputs can be 100% used.

» When the FC6A Series MICROSmart is used in an ambient temperature of 55°C or higher, reduce the input voltage and 1/0
utilization (simultaneous ON ratio: a%) according to the following diagrams. However, the following diagrams show the
temperature conditions when the FC6A Series MICROSmart is normally installed.

Note: Normally installed means the state in the diagram in "Normal Installation State" on page 3-1.
The usage conditions will also change according to the installation state. For details, see "Installation Location" on page 3-1.

FC6-NO8A11, FC6A-N08A14

Input Voltage Ambient

A / Temperature 55°C
132V
120V
102V

Ambient
el Temperature
o 65°C
ov »1/0
0% 50% 100% Usage Limits
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Terminal Arrangement and Wiring Examples
= FC6A-N08B1, FC6A-N08SB4

Screw fastened type: FC6A-N08B1 Push-in type: FC6A-N08B4
Applicable connector: FC6A-PMTB11PNO2  Applicable connector: FC6A-PMSB11PN02

N ’_[E IDEC DC.|

G

IDEC bC.

N

NOUhAhWN=O
oooooooo
NOUVAWN=O
oooooooo

¥ 69 J
L

6
6

5
e e e e |ee)e)le®e®e,)e®e)®e
7
¥ & G

)
=g

IEEEIEIEEIEIEIEISIE)|
1@@@@@@@@@@@
<

FC6A-N08B1 lFCGA-NOBBd

A/ S/

The 3 COM lines are connected in the module.

For wiring precautions, see "Input/Output Wiring" on page 3-18.
DC Sink Input Wiring Example

a 47 |
COM COM COM 7

a 41 )
COM COM CcOM

TerminalNo.| I/O
0 | ©
1 I1
2 12
3 13
PNP 4 14
12/24v DC*lt__— > 5
- 6 16
7 17
COM COM
F CcoM coM
: COM COM

DC Source Input Wiring Example

TerminalNo.| I/O

=| 2-wire |+ 0 10
Sensor

1 11
2 12
3 13
NPN 4 14
12/24V DC' — > B
T 6 16
7 17

COM COM

F COM COM

: COM COM

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"
on page 2-1.
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= FC6A-N16B1, FC6A-N16B4

Screw fastened type: FC6A-N16B1 Push-in type: FC6A-N16B4
Applicable connector: FC6A-PMTC10PNO2  Applicable connector: FC6A-PMSC10PN02

_[f IDEC DCIN ‘IDEC DCIN
Holis e [ is
= |13s 1o ||l;:E
1= O i “(© H=
-~ (D o "‘@ 10 O
<= D |2 N(©) =
=] | |2 = »|©) Hs
U o (12 verlll =
~=] @ @
= (@ H(©)
i lo o
o7 | 2@
=7 |® :@
17 |D z@
=7 |D m@
=17 |® s@
=7 | ﬂ@
<1 |l 2@
E:E ) E:@
5 O 5@
Eg ®\ 5@\ I
Ccoanen i

A~/ S~/
The 4 COM lines are connected in the module.
For wiring precautions, see "Input/Output Wiring" on page 3-18.

DC Sink Input Wiring Example

TerminalNo.| I/O

0 [ 1

1 I1

2 12

3 13

PNP 4 14

5 15

6 16

7 17

— COM COM

E e
Sensor

11 I11

12 112

13 113

PNP 14 114

12/24V DC*lt__— 15 11>

- 16 116

17 117

—{ COM COM

CcoM COM

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"
on page 2-1.
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DC Source Input Wiring Example

TerminalNo.| I/O

el 0 [ 1
1 I1

2 12

3 13

NPN 4 14
5 15

6 16

7 17

— COM COM

— COM COM

Tuel 10| 10
11 111

12 112

13 113

NPN 14 114
12/24V DC* — 1> 115
¥ 16 116
17 117

— COM COM

COM CcoM

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.
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= FC6A-N16B3

Connector type

IDEC

]
)
z

N=ONoOUVuA_AWN=O
00ooo00onoo :

4]

S oo

JanE®
goooo

0] ]

.20
=19
|

E |
[ ]

FC6A-N16B3

N/

Applicable connector: FC4A-PMC20PNO2
The two COM lines are each connected in the module.
For wiring precautions, see "Input/Output Wiring" on page 3-18. For the connector cable, see
"Cables" on page A-14.

DC Sink Input Wiring Example

TerminalNo.| I/O (TerminalNo.| I/O
+| 2-wire | - 20 10 19 110 -=| 2-wire | +
Sensor Sensor
18 I1 17 111
16 12 15 112
ﬂ'L\ 14 I3 13 113 ]_|_,§
PNP 12 14 11 114 PNP
——— 12/24V DC! 10 > 2 115 12/24V DC1 =
T 8 16 7 116 -T
6 17 5 117
4 COM 3 COM
2 NC 1 NC
DC Source Input Wiring Example
TerminalNo.| I/O ([TerminalNo., I/O
=| 2-wire [+ 20 10 19 110 +| 2-wire | =
Sensor Sensor
18 I1 17 111
16 12 15 112
|Z'L\ 14 13 13 113 ]_l_&
NPN 12 14 11 114 NPN
-1 . 10 15 9 115 o
o 12/24V DC 8 16 7 116 12/24V DC iy
6 17 5 117
4 COM 3 COM
2 NC 1 NC

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.
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n FC6A-N32B3

Connector type Applicable connector: FC4A-PMC20PNO2
The two COMO and COM1 lines are each connected in the module.

IDEC||ncin Each of the terminals for COM0 and COM1 are independent.
ir 1 " H" n
'3 03 For wiring precautions, see "Input/Output Wiring" on page 3-18. For the connector cable, see
20 22 O " "
= = Cables" on page A-14.
4 O 24 OO
50 25 O
6 O 26 OO
70 27 O
10 O 30 O
11 O 31 O
12 O 32 O
13 O 33 0O
14 O 34 O
15 O 35 O
16 O 36 &2
17 O 37 O

] ] |

= 20
BT
]

BN eI | e B e
I
[Fcea-N3283

Y L

DC Sink Input Wiring Example

CN1 CN2
TerminalNo.| I/O (TerminalNo., I/O TerminalNo.| I/O [TerminalNo.| I/O
+| 2-wire | - -| 2-wire | + +| 2-wire | - -| 2-wire |+
20 10 19 110 20 120 19 130
18 I1 17 I11 18 121 17 131
——1 16 2 15 12 —— +—"— 16 122 15 32 ——
14 I3 13 113 14 123 13 133
PNP 12 14 11 114 _]F’_l:l_§_‘ '—7;:;— 12 124 11 134 _]P_II\I_F'?_‘
10 15 9 115 10 125 9 135
—-12/24v DC 8 I6 7 116 12/24v pe 1—12/24v oci| 8 126 7 136 12/24v pc o
6 17 5 117 - -T 6 127 5 137 -
4 COMO 3 COMO 4 COM1 3 COM1
2 NC 1 NC 2 NC 1 NC
DC Source Input Wiring Example
CN1 CN2
TerminalNo.| I/O (TerminalNo., I/O TerminalNo.| I/O [TerminalNo.| I/O
-| 2-wire |+ +| 2-wire | - -| 2-wire |+ +| 2-wire | -
20 10 19 110 20 120 19 130
18 I1 17 111 18 121 17 131
——1 16 2 15 12 —— +—"— 16 122 15 32 ——
14 I3 13 113 14 123 13 133
PN 12 4 11 114 —{;:,i‘~ »—'ﬁ:,}— 12 124 11 134 —{;:,3‘~
10 15 9 115 10 125 9 135
L opavpeil 8 I6 7 116 |pavpen Lt L ppaypen| 8 126 7 136 |14y pen b
+ 6 17 5 117 +—|_ + 6 127 5 137 +
4 COMO 3 COMO 4 COM1 3 COM1
2 NC 1 NC 2 NC 1 NC

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"
on page 2-1.
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= FC6A-NO8A11, FC6A-NO8A14

Screw fastened type: FC6A-N08A11 Push-in type: FC6A-NO8A14
Applicable connector: FC6A-PMTB11PNO2  Applicable connector: FC6A-PMSB11PN02

IDEC RY.OUT IDEC ACIN
0o 0o
10 10
% = :S
503 503
6 O 6 O
70 70
11 ———ml
L = [=l)l(D N(@)
- el -0l
~||® Q:D N@ B
n (=) Q:D "‘@
iEio 10
¢ rel)|(D (@)
<||[® Q:D *@ B
= el )|(D -|O] D
< llel)|(D \0@
ki J:E
1[S00 500 o
ﬂ:l s T 0 .7—‘“\
FC6A-R081 FC6A-NO8A14

4

N/ A/

Each of the terminals for COM0 and COM1 are independent.
For wiring precautions, see "Input/Output Wiring" on page 3-18.

AC input wiring example

TerminalNo.| I/O
0 10
1 I
2 12
3 13
~ CoMo | COMO
NC NC
4 14
5 I5
6 16
7 17
o coMmi | comi

A Caution Do not connect an external load.
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Digital Output Module

Parts Description
Example: FC6A-R081

-
(5) Expansion Connector
1

o B = ¢

r-u
&
DD
I]D

B
I
=

1) s r—/°

8

—~_

=
=

=]

\d =/

J

/

(1) Type Label

(1) Type Label

(3) Terminal Name Label

(4) Cable Terminal

7\ (2) Output LEDs e

N
(5) Expansion Connector
\

—_—

o \—a

J/

-

N

(4) Cable Terminal )

Indicates the digital output module type number and specifications.

(2) Output LEDs

These LEDs turn on when an output is on.

(3) Terminal Name

Label

Indicates terminal numbers.

(4) Cable Terminal

Example: FC6A-T32K3

(2) Output LEDs

\

\ \
\/WJ

(3) Terminal Name Labels

(4) Cable Terminals

Three types of terminals are separately available: the terminal block type (3.81 mm pitch), the terminal block type (5.08 mm
pitch), and the connector type.

(5) Expansion Connector
Connects the expansion modules and the CPU module.
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Model List
= Relay Output Modules

Cable Terminal Type

Relay Output 8 Points

Relay Output 16 Points

Terminal block type Screw fastened type FC6A-R081

(5.08 mm pitch) Push-in type FC6A-R084 N
Terminal block type Screw fastened type FC6A-R161
(3.81 mm pitch) Push-in type N FC6A-R164

m Transistor Sink Output Modules

Cable Terminal Type Tr Sink Output 8 Points Tr Sink Output 16 Points | Tr Sink Output 32 Points
Terminal block type Screw fastened type FC6A-TO8K1
(5.08 mm pitch) Push-in type FC6A-TO8K4 B -
Terminal block type Screw fastened type FC6A-T16K1
(3.81 mm pitch) Push-in type B FC6A-T16K4 B
Connector type - FC6A-T16K3 FC6A-T32K3
= Transistor Source Output Modules
Cable Terminal Type Tr Sourcg Output 8 Tr Source_Output 16 Tr Source_Output 32
Points Points Points
Terminal block type Screw fastened type FC6A-TO8P1
(5.08 mm pitch) Push-in type FC6A-TO8P4 - -
Terminal block type Screw fastened type FC6A-T16P1
(3.81 mm pitch) Push-in type B FC6A-T16P4 B
Connector type - FC6A-T16P3 FC6A-T32P3

IDEC
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Function Specifications

= Relay Output Module Specifications

Type No. FC6A-R081, FC6A-R084 FC6A-R161, FC6A-R164
No. of Outputs 8 (4 points in 1 common line) 16 (8 points in 1 common line)
Output Type 1a contact
Terminal Arrangement See 2-88 | See 2-89

1 2 A maximum
Load Current - -

1 Common 7 A maximum | 8 A maximum

Minimum Switching Load

1.0 mA/5.0V DC (reference value)

Initial Contact Resistance

30 mQ or lower

Electrical Life

100,000 operations minimum (rated load 1,800 operations/hour)

Mechanical Life

20,000,000 operations minimum (no load 18,000 operations/hour)

240V AC 2 A (resistive load, cosp=0.4 inductive load)

Rated Load — - -
30V DC 2 A (resistive load, L/R=7 ms inductive load)
Between Output .
Terminal and FE 2,300V AC 1 minute
. Between Output
Withstand Terminal and Internal 2,300V AC 1 minute
Voltage I
Circuit
Between Output .
Terminals (COMs) 2,300V AC 1 minute
Connector Insert!qn/RemovaI 100 times minimum 100 times minimum
Durability
. 35 mA (5V DC) 50 mA (5V DC)
All Points ON
Module oints 50 mA (24V DC) 100 mA (24V DC)
Internal
Current Draw All Points OFF 17 mA (5V DC) 17 mA (5V DC)

0 mA (24V DC)

0 mA (24V DC)

Weight (approx.)

FC6A-R081: 130 g
FC6A-R084: 115 g

FC6A-R161: 140 g
FC6A-R164: 130 g

Note: When expanding the CPU module with relay output modules, there are limitations on the number of relays that can be simultaneously on. For
details, see "Connection Restrictions When Expanding the PLC" on page 3-37.

If the maximum number of relays is exceeded, it may not be possible to turn on output relays.

Output Delay

Input to Relay

Output Relay Status
OFF

2-82
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OFF

ON

-

OFF Delay:
ON Bounce:

ON Delay:

T

OFF Bounce: 6 ms maximum
10 ms maximum
6 ms maximum
6 ms maximum
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Ambient Temperature, Input Voltage, Output Voltage, I/0 Simultaneous ON Ratio

When the FC6A Series MICROSmart is used in an ambient temperature of 55°C or higher, reduce the output voltage and I/0
utilization (simultaneous ON ratio: a%) according to the following diagrams. However, the following diagrams show the
temperature conditions when the FC6A Series MICROSmart is normally installed.

Note: Normally installed means the state in the diagram in "Normal Installation State" on page 3-1.
The usage conditions will also change according to the installation state. For details, see "Installation Location" on page 3-1.

FC6A-R081, FC6A-R084, FC6A-R161, FC6A-R164

Ambient

/ Temperature 55°C

Ambient
r Temperature
65°C

Output Voltage Ambient Output Voltage
4 /Temperature 55°C 4
240V AC 30V DC
100V AC [rommmmmmmmmmmmmmmsess oo 24V DC [
Ambient
r Temperature
R 650c [N
SV DC frosemmmmmemassasaneness
oV »1/0 Simultan oV
0% 50% 100% QN Ratio (% 0%

IDEC
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100% ON Ratio (%
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2-84

m Transistor Sink Output Module Specifications

FC6A-TO8K1 FC6A-T16K1
Type No. FC6A-TOSK4 FC6A-T16K4 FC6A-T16K3 FC6A-T32K3
Output Signal Transistor sink output

Rated Load Voltage

12/24v DC™

Operating Load Voltage Range

10.2 to 28.8V DC

8

32

16
No. of ints in 1 L
0. of Outputs (8 points |.n (16 points in 1 common line) (16 pomts. inl
common line) common line)
Rated Load 0.5 A 1 point 0.1 A 1 point
Terminal Arrangement See 2-90 | See2-92 See 2-94 | See2-95

Voltage Drop (ON Voltage)

0.4 V or less, voltage between COM and output terminal when ON

Allowed Inrush Current

1 A maximum

Leakage Current

0.1 mA maximum

Clamping Voltage

50V

Lamp Load

12 W maximum

| 2.4 W maximum

Inductive Load

L/R = 10 ms (28.8V DC, 1 Hz)

External Current Draw

100 mA maximum, 24V DC (+V terminal supply power)

Between Output Terminal Photocounler isolated
Isolation and Internal Circuit P

Between Output Terminals | Not isolated
Connector Insertion/Removal Durability | 100 times minimum

All Points ON 25 mA (5V DC) 30 mA (5V DC) 45 mA (5V DC)
Internal 15 mA (24V DC) 25 mA (24V DC) 50 mA (24V DC)
Current Draw 17 mA (5V DC)

All Points OFF

oints 0 mA (24V DC)

Turn ON Time 450 ps or lower
Output Delay —

Turn OFF Time 450 ps or lower

Weight (approx.)

FC6A-TO8K1: 110 g
FC6A-TO8K4: 95 g

FC6A-T16K1: 105 g
FC6A-T16K4: 95 g

709

1159

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.

Output Internal Circuit

kKt OV (+)
Internal Circuit—— A4
&= /N N
O Output
5
0 COM (-)
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2: PRODUCT SPECIFICATIONS

Ambient Temperature, Input Voltage, Output Voltage, I/0 Simultaneous ON Ratio
When the FC6A Series MICROSmart is used in an ambient temperature of 55°C or higher, reduce the output voltage and I/0

utilization (simultaneous ON ratio: a%) according to the following diagrams. However, the following diagrams show the
temperature conditions when the FC6A Series MICROSmart is normally installed.

Note: Normally installed means the state in the diagram in "Normal Installation State" on page 3-1.
The usage conditions will also change according to the installation state. For details, see "Installation Location" on page 3-1.

FC6A-T08K1, FC6A-T08K4, FC6A-T16K1, FC6A-T16K4, FC6A-T16K3, FC6A-T32K3

Output Voltage Ambient
4 / Temperature 55°C
28.8V
26.4 V [
P —
Ambient
; " Temperature
T 65°C
oV »1/0 Simultanec
0% 50% 100% ON Ratio (%)
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2: PRODUCT SPECIFICATIONS

m Transistor Protection Source Output Module Specifications

FC6A-TO8P1 FC6A-T16P1
Type No. FCG6A-TOSP4 FC6A-T16P4 FC6A-T16P3 FC6A-T32P3
Output Signal Transistor protection source output

Rated Load Voltage

24V DC

Operating Load Voltage Range

20.4 to 28.8V DC

8 32
No. of Outputs (8 points i.n 1 (156 points in 1 common line) (16 pointS. inl
common line) common line)
Rated Load 0.5 A 1 point 0.1 A 1 point
Terminal Arrangement See 2-91 | See2-93 See 2-94 | See 2-96
Output Current Limit Range 1.01t0 2.6 A 0.7to 1.7A

Voltage Drop (ON Voltage)

0.4 V or less, voltage between COM and output terminal when ON

Allowed Inrush Current

1 A maximum

Leakage Current

0.1 mA maximum

Clamping Voltage

41to 52V

Lamp Load

12 W maximum

| 9.6 W maximum

Inductive Load

L/R = 10 ms (28.8V DC, 1 Hz)

Protection Operation

Temporarily protected by element heat generation, automatic recovery.
(There is no function that detects the protection error.)

External Current Draw

100 mA maximum, 24V DC (-V terminal supply power)

Between Output
Terminal and Internal Photocoupler isolated
Isolation Circuit
Betwgen Output Not isolated
Terminals
Insertion/Removal . -
Connector Durability 100 times minimum
. 25 mA (5V DC) 30 mA (5V DC) 45 mA (5V DC)
Module All points ON 15 mA (24V DC) 25 mA (24V DC) 50 mA (24V DC)
Internal 17 mA (5V DC)
Current Draw i m
All points OFF 0 mA (24V DC)
Turn ON Time 450 ps or lower
Output Delay -
Turn OFF Time 450 ps or lower
" FC6A-TO8P1: 110 g FC6A-T16P1: 105 g
Weigh . 7 11
eight (approx.) FC6A-TOSP4: 95g | FC6A-T16P4: 95 g >9 >9
Output Internal Circuit
Internal Circuit
O COM (+)
O Output
/AN
oV (-)
Output Protection Element
(The overcurrent detection circuit has been omitted.)
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2: PRODUCT SPECIFICATIONS

Ambient Temperature, Input Voltage, Output Voltage, I/0 Simultaneous ON Ratio
When the FC6A Series MICROSmart is used in an ambient temperature of 55°C or higher, reduce the output voltage and I/0

utilization (simultaneous ON ratio: a%) according to the following diagrams. However, the following diagrams show the
temperature conditions when the FC6A Series MICROSmart is normally installed.

Note: Normally installed means the state in the diagram in "Normal Installation State" on page 3-1.
The usage conditions will also change according to the installation state. For details, see "Installation Location" on page 3-1.

FC6A-TO8P1, FC6A-TO8P4, FC6A-T16P1, FC6A-T16P4, FC6A-T16P3, FC6A-T32P3

Output Voltage Ambient
4 / Temperature 55°C
28.8V
26.4 V [
P —
Ambient
; " Temperature
T 65°C
oV »1/0 Simultanec
0% 50% 100% ON Ratio (%)
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2: PRODUCT SPECIFICATIONS

Terminal Arrangement and Wiring Examples
= FC6A-R081, FC6A-R084

Screw fastened type: FC6A-R081 Push-in type: FC6A-R084
Applicable connector: FC6A-PMTB11PNO2 Applicable connector: FC6A-PMSB11PN02
IDEC RyoUT _[[I IDEC Ry.OUT
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com1 7
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A/

Each of the terminals for COM0 and COM1 are independent.
For wiring precautions, see "Input/Output Wiring" on page 3-18.

¢

———: Fuse @ : Load

TerminalNo.| I/O
Qo0
Q1
Q2
Q3

COMO
NC
Q4
Q5
Q6
Q7

COM1
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2: PRODUCT SPECIFICATIONS

m FC6A-R161, FC6A-R164

Screw fastened type: FC6A-R161 Push-in type: FC6A-R164
Applicable connector: FC6A-PMTC10PN02 Applicable connector: FC6A-PMSC10PN02
_[f IDEC Ry.OUT IDEC Ry.OUT
Je o | i J{© =
] o |16 10 | I
=p e | |38
= D e 2 © =
M= ON|= © e
= | |fiz S -(O) IHE
LHE (o [l§3 1o0 | [lé2
] @ ©
= |© H©)
= o HON
I [ T
o | 2O
S () :@
T | @)
= | =0
20 @ @)
= | 20
4 | 20
Efﬁ © E Q)
= | H©)
3= @ H©)
ITT I IT I
ﬂ: FC6A-R161 [[ FC6A-R164

S/ S\4/
The two COMO0 and COM1 lines are each connected in the module.

Each of the terminals for COM0 and COM1 are independent.
For wiring precautions, see "Input/Output Wiring" on page 3-18.

————: Fuse @ : Load

TerminalNo.| I/O

= o Qo0
=0 1 Q1
=0 2 Q2
+——+0U- 3 Q3
——=0U 4 Q4

=O- 5 Q5
=0 6 Q6
=0 7 Q7

COMO0 | como
—@—E—E COMO | COMO

=0+ 10 Q10
——=0U 1 Q11
+—=-0O- 12 Q12
+——0L- 13 Q13
0O 14 Q14
+——O- 15 Q15
+——=O- 16 Q16
=0 17 Q17

coM1 | com1
—@—E—E comi | comi
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2: PRODUCT SPECIFICATIONS

m FC6A-T08K1, FC6A-TO8K4

Screw fastened type: FC6A-T08K1 Push-in type: FC6A-T08K4
Applicable connector: FC6A-PMTB11PNO2 Applicable connector: FC6A-PMSB11PN02
IDEC IDEC
Tr.(i)UTl:I _[]:I Tr.(;UTl:I
25 25
= u 15
50 5 O
6 6 O
70 70
= | [lel]l(D (@)
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Y ii5) ) -lof o
) ® G:D ™ @
<@ (]:D < @
ol JID N®)
o JID N ®)
- -lof o
g el H@IE
S i) ) g0
z | Jel|D :l[ O Do
(N i dl q ——"1
FC6A-TO8K1 FC6A-TO8K4

A/

For wiring precautions, see "Input/Output Wiring" on page 3-18.

c

———: Fuse @ : Load

TerminalNo.| I/O
= o Q0
——=0O- 1 Q1
——0- 2 Q2
+——+0U- 3 Q3
——=0 4 Q4
+——+OL- 5 Q5
=1L 6 Q6
=0 7 Q7
= —— coM(-) | coM(-)
12/24v DC* | COM(-) | coMm(-)
+V +V

Insert a fuse that corresponds to the load.

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"
on page 2-1.
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2: PRODUCT SPECIFICATIONS

= FC6A-TO8P1, FC6A-TO8P4

Screw fastened type: FC6A-TO8P1 Push-in type: FC6A-T08P4
Applicable connector: FC6A-PMTB11PN02 Applicable connector: FC6A-PMSB11PN02

_ﬂ%IDEc Tr. IDEC Tr.OUT
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8666888658599
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o]

[Fcea-TosP1 FC6A-T08P4

For wiring precautions, see "Input/Output Wiring" on page 3-18.

n A
V. COM(+) COM(+) 7
n 471
V  COM(+) COM(+) 7

c

———: Fuse @ : Load

TerminalNo.| I/O
=L+ o Q0
—=-O1 1 Q1
=0 2 Q2
=0 3 Q3
=0 4 Q4
=0 5 Q5
=L 6 Q6
=0 7 Q7
— [ COM(+) | com(+)
24VDC  [com(+)|com(+)
-V -V

Insert a fuse that corresponds to the load.
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2: PRODUCT SPECIFICATIONS

m FC6A-T16K1, FC6A-T16K4

Screw fastened type: FC6A-T16K1

Push-in type: FC6A-T16K4

Applicable connector: FC6A-PMTC10PNO2 Applicable connector: FC6A-PMSC10PN02
IDEC T.ouT f ‘I DEC T.ouT
=y EE ol T]iE
1= | || := Nk ©! =
<~ D i zs 2 ©) S
() o o m@ =
1= o [ fod | [
=gl 120 | S
: i el | ks
el i
() £ ©)

1 [ T
o[ | s@
= | :@
T | L@
=T | :@
(0 | 2O
=T | “.’@
o1 | :@

Eiﬁ O Ei@
1 @ {0
2] | 7O

ITT I T I

E FC6A-T16K1 ﬂ: FC6A-T16K4

A/

A/

The two COM(-) lines are each connected in the module.
The two +V lines are each connected in the module.
For wiring precautions, see "Input/Output Wiring" on page 3-18.

—=—: Fuse @ : Load
TerminalNo.| I/O
=O- o Q0
——0Lq 1 Q1
=0 2 Q2
+——+0U- 3 Q3
——=0 4 Q4
+——+OL- 5 Q5
=1L 6 Q6
=0 7 Q7
—«152/»24—V| 1= COM() | COM(-)
+V +V
=0+ 10 Q10
0O+ 11 Q11
+—=-O- 12 Q12
+——O- 13 Q13
O 14 Q14
+——+O- 15 Q15
=L+ 16 Q16
=0 17 Q17
—«152/»%—\/| 1=—{ coM(:) [ com()
+V +V

Insert a fuse that corresponds to the load.
*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.
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2: PRODUCT SPECIFICATIONS

m FC6A-T16P1, FC6A-T16P4

Screw fastened type: FC6A-T16P1 Push-in type: FC6A-T16P4
Applicable connector: FC6A-PMTC10PN02 Applicable connector: FC6A-PMSC10PN02
—ﬁ IDEC T.ouT IDEC TouT
| s {og T1lis
AHE @ |32 0 | [1:s
1= O i e | |l:5
=] D |2 M@,J; =
=] O |5 “©0 | |5
=] of 1o0 | &2
TE @ s 190 | [le
2l E
oo @£
== |D :@
T |D :@
=7 | ﬂ@
=17 |D H©)
=7 | &@
S ) 2@
ESE ay Ei@
=] @ L©)
?g ®\ ?@T i
g FC6A-T16P1 [E [FcoaTiora |

N =N
The two COM(+) lines are each connected in the module.

The two -V lines are each connected in the module.
For wiring precautions, see "Input/Output Wiring" on page 3-18.

————: Fuse @ : Load

TerminalNo.| I/O
=L o Q0
+—=0O-1 1 Q1
—=0- 2 Q2
+—=0 3 Q3
—=0U- 4 Q4
=0 5 Q5
=L 6 Q6
=0 7 Q7
1 F-=——— coM(+) | COM(+)
24V DC Y, Y,
=L+ 10 Q10
=0 1 Q11
+—=-O-{ 12 Q12
=0 13 Q13
0 14 Q14
=0 15 Q15
+— =0 16 Q16
=0 17 Q17
i f-E=—— COM(+) | COM(+)
24V DC Y, v

Insert a fuse that corresponds to the load.
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2: PRODUCT SPECIFICATIONS

m FC6A-T16K3, FC6A-T16P3
Terminal block types

2-94

FC6A-T16K3
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Applicable connector: FC4A-PMC20PN02

The two COM(+) and COM(-) lines are each connected in the module.

The two +V and -V lines are each connected in the module.
For wiring precautions, see "Input/Output Wiring" on page 3-18.
For the connector cable, see "Cables" on page A-14.

—=—: Fuse @ : Load

TerminalNo.]| I/O (TerminalNo., I/O

=0 20 Qo0 19 Q0 HO=
=0 18 Q1 17 Q1 HUO+——¢
=L 16 Q2 15 Q12 HO+=—¢
=0 14 Q3 13 Q13 HUO+——1¢
=0 1 Q4 11 Q4 HO+—=—¢
+——=0-{ 10 Q5 9 Q15 HUO+——¢
=L 8 Q6 7 Q6 HO+=—¢
=L 6 Q7 5 Q17 HO+——

H—— 4 [coMe)[ 3 [comE) —iF
12/24V DC 2 Ry 1 ny; 12/24V DC'!

Insert a fuse that corresponds to the load.

*1 24V DC for products with a version number lower than V400. For details on the version number of

modules, see "Checking the Version Number" on page 2-1.

TerminalNo.]| I/O (TerminalNo.| I/O
=0+ 20 Qo0 19 Q0 HO+=
+——=-O-{ 18 Q1 17 Q1 HO+=—¢
=0 16 Q2 15 Q12 HU+——¢
=0 14 Q3 13 Q13 HO+=—¢
=L 12 Q4 11 Q4 HO+=—¢
+——=U- 10 Q5 9 Q15 HUO+——1¢
=0 8 Q6 7 Q16 HL+—=—¢
=0 &6 Q7 5 Q17 HO+=—
- o -
B 24V DC ; CO?/IV(-F) :j CO?/IV(-F) 24V DC M

Insert a fuse that corresponds to the load.
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2: PRODUCT SPECIFICATIONS

m FC6A-T32K3
Terminal block type
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g g

IDEC

Applicable connector: FC4A-PMC20PN02

The two COMO(-) and COM1(-) lines are each connected in the module.

Each of the terminals for COMO(-) and COM1(-) are independent.
The two +V0 and +V1 lines are each connected in the module.
Each of the terminals for +V0 and +V1 are independent.

For wiring precautions, see "Input/Output Wiring" on page 3-18.

For the connector cable, see "Cables" on page A-14.

———: Fuse @ : Load
CN1
TerminalNo.| I/O |[TerminalNo.| I/O
=0+ 20 Qo 19 Q0 HO=
=L 18 Q1 17 Q1 HO+F=—¢
=L 16 Q 15 Q12 HO+—=—¢
——=0U- 14 Q3 13 Q13 HO+=—¢
——=0L 12 Q4 11 Q4 HO+=—¢
+——=0L- 10 Q5 9 Q15 HOF=—¢
=L 8 Q6 7 Q6 HO+=—¢
=0+ 6 Q7 5 Q17 HO+=—
t=H—— 4 [coMo()| 3 |como(-)l—iF=r
12/24V DC! 2 V0 1 V0 12/24V DC'!
Insert a fuse that corresponds to the load.
CN2
TerminalNo.| I/O |[TerminalNo.| I/O
= 20 Q20 19 Q30 HO=
+——=0L- 18 Q21 17 Q31 HO=—¢
=L 16 Q22 15 Q32 HO+E=—¢
—=0U- 14 Q23 13 Q33 HUO+=—¢
——=0U 12 Q24 11 Q34 HO+=—¢
=L+ 10 Q25 9 Q35 HO-=—¢
=L 8 Q26 7 Q36 HO=—
=0+ 6 Q27 5 Q37 HO+=—=—
= 4 [coMmi()] 3 [coMi()— =+
12/24V DC! 2 +V1 1 +Vi 12/24V DCt

Insert a fuse that corresponds to the load.

*1 24V DC for products with a version number lower than V400. For details on the version number of

modules, see "Checking the Version Number" on page 2-1.
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2: PRODUCT SPECIFICATIONS

m FC6A-T32P3

Terminal block type Applicable connector: FC4A-PMC20PN02
The two COMO(+) and COM1(+) lines are each connected in the module.

1DEC| [ 00t Each of the terminals for COMO(+) and COM1(+) are independent.
= 2o The two -VO0 and -V1 lines are each connected in the module.
3= 2o Each of the terminals for -V0 and -V1 are independent.
8= %0 For wiring precautions, see "Input/Output Wiring" on page 3-18.
= %0 For the connector cable, see "Cables" on page A-14.
1o o
123 23 —=3: Fuse @ : Load
155 30
¥o o CN1
— — TerminalNo., I/O |TerminalNo.] I/O
1 T =0+ 20 Q0 19 Q0 HUO+
Y SRy e +— =0 18 Q1 17 Q1 HO+—=—¢
i o o =0 16 Q2 15 Q12 HO+=—¢
Sl o =0 14 Q3 13 Q13 HO+=—¢
=0 12 Q4 11 Q4 HO+=—¢
+— =0 10 Q5 9 Q15 HO+—=—¢
e ; =0 8 Q6 7 Q6 HO+——¢
e .. =0+ 6 Q7 5 Q17 HO—+—=—
E 2l s = COMOH| 3 [coMoc) =
u u 2 VO 1 VO
‘ Insert a fuse that corresponds to the load.
[Fcea-T32p3

S e

TerminalNo.] I/O (TerminalNo.| I/O
=0 20 Q20 19 Q30 HO=
+——=-O-{ 18 Q21 17 Q31 HO+=—¢
=0 16 Q22 15 Q32 HOU+——¢
=0 14 Q23 13 Q33 HO+=—¢
=0 12 Q24 11 Q34 HO+=—¢

= 10 Q25 9 Q35 HO+—=—¢
=0 8 Q26 7 Q36 HO+——¢
——=O+ 6 Q27 5 Q37 HO+——
——F—={ 4 [comt 3 |coMi(+) H=H F—
24V DC 2 (+) 1 () 24V'DC

-V1 -V1

Insert a fuse that corresponds to the load.
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2: PRODUCT SPECIFICATIONS

Digital Mixed I/O Module

Parts Description

Example: FC6A-M08BR1 Example: FC6A-M24BR1
Ve N (2) Input LEDs Ve ~ (2) Input LEDs
(5) Expansion Connector Outpu\t LEDs (5) Expansion Connector Output I\_EDs
° e B \ 5 — X
0 H i B i
of) (D
D D e[}
o) O -
o) D . J L @
0 DI ) =
Gl tD (4) Cable Terminal =1
] Lo ;I = A
0 00 20 ) o
= 0 3
H T/L\G:D E:n Q\.
° e—/° = / 7 \
0 ] y, S \/
/ . (3) Terminal Name Labels
(1) Type Label (3) Terminal Name Label
(4) Cable Terminals

(4) Cable Terminal

(1) Type Label
Indicates the digital mixed I/O module type number and specifications.

(2) Input LEDs
These LEDs turn on when an input is on.

Output LEDs
These LEDs turn on when an output is on.

(3) Terminal Name Label
Indicates terminal numbers.

(4) Cable Terminal

Two types of terminals are separately available: the terminal block type (3.81 mm pitch) and the terminal block type (5.08

mm pitch).

(5) Expansion Connector
Connects the expansion modules and the CPU module.

Model List
. DC Input 4 Points/ DC Input 16 Points/
Cable Terminal Type Relay Output 4 Points Relay Output 8 Points
. . Screw fastened type FC6A-M08BR1
Terminal block type (5.08 mm pitch) - -
Push-in type FC6A-MO8BR4
. . Screw fastened type FC6A-M24BR1
Terminal block type (3.81 mm pitch) - —
Push-in type FC6A-M24BR4
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2: PRODUCT SPECIFICATIONS

Function Specifications

= Power Supply Specifications

Type No.

FC6A-MO08BR1, FC6A-M08SBR4

FC6A-M24BR1, FC6A-M24BR4

Points

Input Points

4 (4 points in 1 common line)

16 (16 points in 1 common line)

No. of Outputs

4 (4 points in 1 common line)

8 (4 points in 1 common line)

Terminal Arrangement

See 2-101

See 2-103

Insertion/Removal

Connector Durability 100 times minimum
. 30 mA (5V DC) 55 mA (5V DC)
All P N
Internal oints O 25 mA (24V DC) 50 mA (24V DC)
Current Draw
All Points OFF 17:mA (5v DC)

0 mA (24V DC)

Weight (approx.)

FC6A-MO8BR1: 120 g
FC6A-M0O8BR4: 100 g

FC6A-M24BR1: 165 g
FC6A-M24BR4: 155 g

» Input Specifications

Type No.

FC6A-M24BR1, FC6A-M24BR4

FC6A-M08BR1, FC6A-M08BR4 |
12/24V DC™! shared sink/source
0.0 to 28.8V DC
3.5 mA/point (at 12V DC), 7 mA/point (at 24V DC)

Rated Input Voltage
Operating Load Voltage Range
Rated Input Current

Input Impedance 3.4 kQ
Input Delay Turn ON Time 4.1 ms
Time (24VDC) | Turn OFF Time 4.1 ms
) Between Channels Not isolated
Isolation —— -
Internal Circuit Photocoupler isolated
External Load for I/0 Interconnection Not needed

Signal Determination Method Static

Even if wiring for sink or source connection is incorrect, no damages are caused.
If any input exceeding the rated value is applied, permanent damage may be caused.
Cable Length 3m

Effect of Improper Input Connection

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"
on page 2-1.

Operating Ranges
The operating range of Type 1 (IEC 61131-2) DC input modules is as follows.

FC6A-MO08BR1, FC6A-M08BR4, FC6A-M24BR1, FC6A-M24BR4

Input Voltage (V DC)
A

28.8V
ON Area
24V [
10.2 V2
Transition
Area
5V
OFF Area
» Input Current (mA)
1.2 mA 2.8 mA= 7.0mA 8.4 mA
*2 15V for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number" on
page 2-1.
*3 4.2 mA for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"
on page 2-1.
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Input Internal Circuit

FC6A-MO08BR1, FC6A-M08BR4, FC6A-M24BR1, FC6A-M24BR4

3.3KQ

Inputo {1 —

] @z ~z

COM o L

Ambient Temperature, Input Voltage, I/0 Simultaneous ON Ratio

Internal Circuit

When the FC6A Series MICROSmart is used in an ambient temperature of 45°C or higher, reduce the input voltage and 1/O
utilization (simultaneous ON ratio: a%) according to the following diagrams. However, the following diagrams show the
temperature conditions when the FC6A Series MICROSmart is normally installed.

Note: Normally installed means the state in the diagram in "Normal Installation State" on page 3-1.
The usage conditions will also change according to the installation state. For details, see "Installation Location" on page 3-1.

FC6A-M24BR1, FC6A-M24BR4

FC6A-M08BR1, FC6A-M08BR4

Input Voltage Ambient
4 /Temperature 55°C
28.8V
26,4V [
24,0V [
Ambient
F o Temperature
I~ 65°C
oV » I/O Simultaneous
0% 50% 100% ON Ratio (%)

Input Voltage
A
28.8V
26.4V
24.0V

ov

Ambient
Temperature 45°C

Ambient

Ambient
65°C

Temperature
O

¥ Temperature 55°C

0%

35% 50%70%

IDEC FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722
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100% ON Ratio (%)
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= Output Specifications

Type No. FC6A-MO08BR1, FC6A-M08BR4 FC6A-M24BR1, FC6A-M24BR4
Output Points CoM1 4 4
per Common
Line COoOM2 — 4
Output Type 1a contact
1 2 A maximum
Load Current -
1 Common 7 A maximum

Minimum Switching Load

1.0 mA/5.0V DC (reference value)

Initial Contact Resistance

30 mQ or lower

Electrical Life

100,000 operations minimum (rated load 1,800 operations/hour)

Mechanical Life

20,000,000 operations minimum (no load 18,000 operations/hour)

240V AC 2 A (resistive load, cosp=0.4 inductive load)

Rated Load
30V DC 2 A (resistive load, L/R=7 ms inductive load)
Between Output .
Terminal and FE 2,300V AC 1 minute
. Between Output
Withstand Terminal and Internal 2,300V AC 1 minute
Voltage N
Circuit
Between Output .
Terminals (COMs) 2,300V AC 1 minute
Output Delay

Input to Relay

Output Relay Status

ON

OFF

ON

OFF

A
\i
A
[

—
tOFF Bounce: 6 ms maximum

OFF Delay: 10 ms maximum
ON Bounce: 6 ms maximum
ON Delay: 6 ms maximum

Ambient Temperature, Input Voltage, I/0 Simultaneous ON Ratio
When the FC6A Series MICROSmart is used in an ambient temperature of 55°C or higher, reduce the output voltage and I/0

utilization (simultaneous ON ratio: a%) according to the following diagrams. However, the following diagrams show the
temperature conditions when the FC6A Series MICROSmart is normally installed.

Note: Normally installed means the state in the diagram in "Normal Installation State" on page 3-1.
The usage conditions will also change according to the installation state. For details, see "Installation Location" on page 3-1.

FC6A-M08BR1, FC6A-M08BR4, FC6A-M24BR1, FC6A-M24BR4

Output Voltage Ambient Output Voltage Ambient
4 / Temperature 55°C 4 / Temperature 55°C
240V AC 30V DC
100V AC [rooemmmmmmmmmmmsmssmsse s 24V DC [roememmmmmmmmmnsnssnsn s
Ambient Ambient
r Temperature r Temperature
N 65°C N 65°C
Do
oV »1/0 Simultaneous oV »1/0 Simultaneous
0% 50% 100% ON Ratio (%) 0% 50% 100% ON Ratio (%)
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Terminal Arrangement and Wiring Examples
= FC6A-M08BR1, FC6A-M08BR4

Screw fastened type: FC6A-M08BR1 Push-in type: FC6A-M08BR4
Applicable connector: FC6A-PMTB11PN02 Applicable connector: FC6A-PMSB11PN02
_[ﬂ IDEC bCIN IDEC DC.IN
Lom Lom
10 10
% = E
[ic [ic
3O 3O
Ry.OUT Ry.OUT
=y [T =00
1 o[ 1 Ol o
Ng ® Q:D Ng @ E@
) el JIoE &
3 I 0 #lof o
¢ |Iel)|D ¢ 1O
o ® Q:D o @
j o[Ji(D j O
~$ =)D ()
o | et Wjef o
£ =)D O o
ﬂ:u I '] ﬂ:u i—
!FCGA-MOBBM FC6A-MO8BR4

w NS

Each of the terminals for COM0 and COM1 are independent.
For wiring precautions, see "Input/Output Wiring" on page 3-18.

————: Fuse @ : Load

DC Sink Input Wiring Example

: TerminalNo.| I/O
+ 0 10
1 I1
2 12
3 13
COMO | Ccomo
NC NC
0 Qo0
1 Q1
2 Q2
3 Q3
CcoM1 | com1

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"
on page 2-1.
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DC Source Input Wiring Example

12/24V DC"*

TerminalNo.| I/O

-| 2-wire | +
1 I1
J‘L\ 2 12
NPN 3 I3
COMO | COMO
NC NC
. 0 Q0
1 Q1

+|

B 3 Q3
------ COM1 | coM1

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.
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m FC6A-M24BR1, FC6A-M24BR4

Screw fastened type: FC6A-M24BR1 Push-in type: FC6A-M24BR4
Applicable connector: FC6A-PMTC17PN02 Applicable connector: FC6A-PMSC17PN02

FC6A-PMTC11PNO2 FC6A-PMSC11PN0O2

_E'DEC DCIN Ry.OUT _E'DEC DCIN Ry.OUT
% 1B 7 e

E=Rl | EE a0 =

=t = en HE

= D s Ol s
(=0 |[D 70 —M©J; 170

=] (O TB2 ’@£ TB2

10 |o Sl | pr—

J= o |- = o Jor | |-e

15 o |- = o 1o | |-lo

= o |- [ o o0 | |-lo

= O |- =] | D 4o | |-1©

1= o 3= o ionliiH©

=01 | | ¢ D ﬂ@£ £1©

5 o |- [ o 4o | |-|o

5 o |- =] o o0 | |-|o
EEE o |- = o Es@@ -|1©

o[ (@ |- =] (@ *1e0 | |:1©

o il e Lilg

[Fcea-m24BR1 [Fcea-m248Ra

dl

g g
The 3 COM lines are connected in the module.

For wiring precautions, see "Input/Output Wiring" on page 3-18.
DC Sink Input Wiring Example

TerminalNo.| I/O
H Zure 0o | o
1 I1
2 12
3 13
i 4 14
5 15
6 16
7 17
10 110
11 111
12 112
13 113
14 114
12/24v DC'1 1> 1>
- 16 116
17 117
COM COM

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"
on page 2-1.
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DC Source Input Wiring Example

oy
12/24v DC T

TerminalNo.| I/O
Zure |+ 0 [ 1w
1 I1
2 12
3 13
NPN 4 14
5 15
6 16
7 17
10 110
11 I11
12 112
13 113
14 114
15 115
B 16 116
17 117
COM COM

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.

Relay Output Wiring Example

TerminalNo.| I/O
0 Qo0
1 Q1
2 Q2
3 Q3
coM1 | comi
NC NC
4 Q4
5 Q5
6 Q6
7 Q7
COM2 | COM2

Insert a fuse that corresponds to the load.
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Analog I/0 Modules

Three type of analog I/O modules are available: analog input modules equipped with input terminals, analog output modules
equipped with output terminals, and analog mixed I/O modules equipped with both input and output terminals.

Parts Description
Example: FC6A-J2C1

S~
(5) Expansion Connector

0B
D[I
DD
0
I
=

[ s —/° ®©

) 5/ = ¢ =
I‘_ﬂl Q%E

L)

=

_H =

J

/

(1) Type Label (3) Terminal Name Label

(1) Type Label

Indicates the analog I/O module type no. and specifications.

(2) Power LED [PWR]

(4) Cable Terminal

Y (2) Power LED [PWR]

{
>~ U -

—

g

{f
T

@l
)

Example: FC6A-LO6A1

N
(5) Expansion Connector
\

{J
i

@l
)

{J
i

@l
)

{J
T

@l
)

=
i

@l
)

1
T

Tl
)

{J
i

@l
)

1
i

Bl
)

1
i

=

ICEEEEEIEEIEIEE)

o \—a

J

This LED turns on when the power is supplied to the analog I/O module.

(3) Terminal Name Label

Indicates terminal numbers.

(4) Cable Terminal

(2) Power LED [PWR]

\

l@@@@@@@@@@u@@@@@@@@@@

:

(3) Terminal Name Label

(4) Cable Terminal

i

Two types of terminals are separately available: the terminal block type (3.81 mm pitch) and the terminal block type (5.08

mm pitch).

(5) Expansion Connector

Connects the expansion modules and the CPU module.
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Model List
Module Type I/0 Points I/0 Signal Cabl_?y:eerTmal Cabl_?y:eer;nnal Type No.
2 Voltage input (0 to 10V, -10 to +10 V) Terminal block type | Screw fastened type | FC6A-J2C1
Current input (4 to 20 mA, 0 to 20 mA) (5.08 mm pitch) Push-in type FC6A-12C4
4 Voltage input (0 to 10V, -10 to +10 V) Terminal block type | Screw fastened type | FC6A-J4A1
Current input (4 to 20 mA, 0 to 20 mA) (3.81 mm pitch) Push-in type FC6A-J4A4
8 Voltage input (0 to 10V, -10 to +10 V) Terminal block type | Screw fastened type | FC6A-]J8A1
Current input (4 to 20 mA, 0 to 20 mA) (3.81 mm pitch) Push-in type FC6A-J8A4
. Voltage anl"t (0t0 10V, -10to +10 V) Screw fastened type | FC6A-J4CN1
Analog input Input Current input (4 to 20 mA, 0 to 20 mA) Terminal block type
module Thermocouple (K, J, R, S, B, E, T, N, C) (3.81 mm pitch) P
Resistance thermometer (Pt100, Pt1000, ' Push-in type FC6A-J4CN4
Ni100, Ni1000)
4 Thermocouple (K, J, R, S, B, E, T, N, C) Terminal bk?ck type Screw. fastened type | FC6A-J4CH1Y
(3.81 mm pitch) Push-in type FC6A-J4CH4Y
Thermocouple (K, J, R, S, B, E, T, N, C) Terminal block type | SCrew fastened type | FC6A-J8CU1
8 Thermistor (PTC, NTC) (3.81 mm pitch) :
Resistance (100 to 32,000 Q) ' Push-in type FC6A-J8CU4
) Voltage output (0 to 10 V, -10 to +10 V) Terminal block type | Screw fastened type | FC6A-K2A1
Analog output Output Current output (4 to 20 mA, 0 to 20 mA) (5.08 mm pitch) Push-in type FC6A-K2A4
module 4 Voltage output (0 to 10V, -10 to +10 V) | Terminal block type | Screw fastened type | FC6A-K4A1
Current output (4 to 20 mA, 0 to 20 mA) (5.08 mm pitch) Push-in type FC6A-K4A4
Voltage input (0 to 10 V, -10 to +10 V)
Current input (4 to 20 mA, 0 to 20 mA) Screw fastened type | FC6A-LO3CN1
2 (Input) Thermocouple (K, J,R, S, B, E, T, N, C) .
1/0 Resistance thermometer (Pt100, Pt1000, Terminal blc.>ck type
_ Ni100, Ni1000) (5.08 mm pitch) _
:;geni:dnj:)g 1 (Output) Voltage output (0 to 10 V, -10 to +10 V) Push-in type FC6A-LO3CN4
Current output (4 to 20 mA, 0 to 20 mA)
Voltage input (0 to 10 V, -10 to +10 V)
10 4 (Input) Current input (4 to 20 mA, 0 to 20 mA) Terminal block type Screw fastened type | FCBA-LOGAL
Voltage output (0 to 10 V, -10 to +10 V) (3.81 mm pitch) .
2 (Output) Current output (4 to 20 mA, 0 to 20 mA) Push-in type FC6A-LO6A4
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Power Supply Specifications

Tvpe No. FC6A-J2C1 FC6A-J4A1 FC6A-J8A1 FC6A-J4CN1 FC6A-J4CH1Y
yp ) FC6A-]J2C4 FC6A-J4A4 FC6A-J8A4 FC6A-J4CN4 FC6A-J4CH4Y

Power Supply 2

External Voltage 12/24v DC

Power Allowed
Fluctuation Range 10.2 to 28.8V DC

Terminal Arrangement 2-116 [2-117 [2-118 [2-119 [2-120

Connector | Insertion/Removal 100 times minimum

Module Durability

Internal 5V DC 40 mA 45 mA 40 mA 50 mA 50 mA

Current | 4v bC 0 mA 0mA 0mA 0mA 0 mA

Draw

Module External Power Supply
Current Draw™!

50 mA (12V DC)
25 mA (24V DC)

60 mA (12V DC)
30 mA (24V DC)

80 mA (12V DC)
40 mA (24V DC)

80 mA (12V DC)
40 mA (24V DC)

80 mA (12V DC)
40 mA (24V DC)

Weight (approx.)

FC6A-J2C1: 115g
FC6A-J2C4: 100 g

FC6A-J4A1: 110 g
FC6A-J4A4: 100 g

FC6A-J8A1: 110 g
FC6A-]8A4: 100 g

FC6A-J4CN1: 110 g
FC6A-J4CN4: 100 g

FC6A-J4CH1Y: 110 g
FC6A-J4CH4Y: 100 g

*1 The value when the input is not open and the output is 100% output.
*2 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.
Tvoe No FC6A-I8CUL FC6A-K2A1 FC6A-KAAL FC6A-LO3CN1 FC6A-LOGAL
ype No. FC6A-I8CU4 FC6A-K2A4 FC6A-K4A4 FC6A-LO3CN4 FC6A-LO6A4

Power Supply 12/24V DC2 24V DC 12/24V DC2 24V DC

External |Voltage

Power Allowed 10.2 to 28.8V DC 2041t028.8VDC |10.2t028.8VDC  |20.4 to 28.8V DC
Fluctuation Range

Terminal Arrangement 2-121 | 2-122 2-123 2-124 2-125

Connector | Insertion/Removal 100 times minimum

Module Durability

Internal 5V DC 45 mA 40 mA 50 mA 60 mA 55 mA

Current |, 4vDC 0mA 0 mA 0 mA 0 mA 0 mA

Draw

A(12VD 140 mA (12V D 160 mA (12V D
Module External Power Supply |60 mA ( C) 0 mA ( C) 125 mA (24V DC) 60 mA ( C) 100 mA (24V DC)

Current Draw™?!

30 mA (24V DC)

70 mA (24V DC)

80 mA (24V DC)

Weight (approx.)

FC6A-J8CUL: 110 g
FC6A-J8CU4: 100 g

FC6A-K2A1: 115 g
FC6A-K2A4: 100 g

FC6A-K4A1: 115¢g
FC6A-K4A4: 100 g

FC6A-LO3CN1: 115g
FC6A-LO3CN4: 100 g

FCGA-L0GAL: 110 g
FC6A-LO6A4: 100 g

*1 The value when the input is not open and the output is 100% output.
*2 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"
on page 2-1.
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Function Specifications

= Analog Input Specifications

Analog Input Module

Type No. FC6A-]J2C1 | FC6A-J4A1 FC6A-J8A1 FC6A-JA4CN1 |FC6A-J4CH1Y| FC6A-J8CU1
FC6A-]2C4 | FC6A-]J4A4 FC6A-18A4 FC6A-JA4CN4 |FC6A-J4CH4Y| FC6A-IJ8CU4
Oto10V
Voltage 10t0 10V
4 to 20 mA
Current 0to 20 mA
(K) -200 to 1,300°C (-328 to 2,372°F)
(3) -200 to 1,000°C (-328 to 1,832°F)
(R) 0 to 1,760°C (32 to 3,200°F)
(S) 0 to 1,760°C (32 to 3,200°F)
Thermocouple — (B) 0 to 1,820°C (32 to 3,308°F)
(E) -200 to 800°C (-328 to 1,472°F)
(T) -200 to 400°C (-328 to 752°F)
(N) -200 to 1,300°C (-328 to 2,372°F)
(C) 0 to 2,315°C (32 to 4,199°F)
Pt100:
Input Type -200 to 850°C
and Input (-328 to
Range 1,562°F)
Pt1000:
-200 to +600°C
Resistance (-328 to
Thermometer*! - 1,112°F) -
Ni100:
-60 to +180°C
(-76 to 356°F)
Ni1000:
-60 to +180°C
(-76 to 356°F)
NTC
. (-90 to 150°C)
Thermistor - PTC
(100 to 10,000 Q)
Resistor — 100 to 32,000 Q
Voltage 1 MQ or higher
Current 50 Q or lower
Input Thermocouple 1 MQ or higher
Impedance |Resistance Thermometer |1 MQ or higher
Thermistor 1 MQ or higher
Resistor 1 MQ or higher
Sampling Time 1ms 1 msor10 ms 10ms, 100ms | 120 ms or 30 104 ms
or 104 ms ms
Sampling Repetition Time |Sampling time x Number of enabled input channels
AD Total Input Delay Time*2 |Sampling time + Sampling repetition time + 1 scan time
Conversion Type of Input Single-ended :?:;fuetrentlal Single-ended
Operation Mode Self-scan
Conversion Method ZA type ADC

Input Error

Maximum Error at 25°C

+0.1% of full
scale

+0.2% of full scale

+0.2% of full scale
Cold junction compensation accuracy: +4.0°C or

lower
Exceptions

R, S: +6°C (0 to 200°C)
B: Not possible to guarantee accuracy (0 to 300°C)

K,J, E, T, N:

+0.4% of full scale (0°C or lower)

Temperature Coefficient

0.006%/°C

0.01%/°C
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Type No. FC6A-J2C1 | FC6A-J4A1 FC6A-]J8A1 FC6A-JACN1 |FC6A-J4CH1Y| FC6A-J8CU1
FC6A-J2C4 | FC6A-J4A4 FC6A-J8A4 | FC6A-JACN4 |FC6A-JACH4Y| FC6A-J8CU4
65,536 4,096 65,536 .
Voltage (16 bits) (12bits) |16 bitg)® | 0>>36 (16 bits) | —
65,536 4,096 65,536 .
Current (16 bits) (12 bits) (16 bits)™? 65,536 (16 bits) —
K: 15,000 (14 bits)
J: 12,000 (14 bits)
R: 17,600 (15 bits)
S: 17,600 (15 bits)
Thermocouple — B: 18,200 (15 bits)
E: 10,000 (14 bits)
T: 6,000 (13 bits)
Digital N: 15,000 (14 bits)
Resolution C: 23,150 (15 bits)
Pt100:
10,500 (14 bits)
Pt1000:
Resistance . 8,000 (13 bits) _
Thermometer Ni100:
2,400 (12 bits)
Ni1000:
2,400 (12 bits)
Data . NTC: 2,400 (12 bit)
Thermistor - PTC: 9,900 (14 bit)
Resistor — 31,900 (15 bit)
0.15mv 2.44 mvV 0.15mV 0.15mV
(Oto10V) [(0Oto10V) [(0to10V)™ [(0to10V)
Voltage 030mv  [488mV  |030mV 0.30 mv -
(-10to +10V) [(-10to +10V) |(-10to +10V)*3|(-10 to +10 V)
0.30 pA 4.88 pA 0.30 pA 0.30 pA
Current (0to 20 mA) [(0 to 20 mA) |(0 to 20 mA)*3[(0 to 20 mA) _
Input 0.244 pA 3.91 pA 0.244 pA 0.244 pA
Value per (4to 20 mA) |(4 to 20 mA) [(4 to 20 mA)*3|(4 to 20 mA)
Step Thermocouple
Resistance
Thermometer — 0.1°Cor 0.18°F
Thermistor
(NTC)
Thermistor
(PTC) - 1Q
Data Type in Application Can be arbitrarily set for each CH in a range between -32,768 to 32,767"
Program
Monotonicity Yes
Input Data Out of Range |Detectable™
Maximum Temporary
Deviation during +4.0% or lower
Electrical Noise Tests
Noise Input Filter Yes
Resistance Recommended Cable Current/voltage: Pair shielded cable
for Noise Immunity Other: Pair cable
Crosstalk 1 LSB or lower
Bfetw?en Inputand Power Isolated power supply
Circuit
Isolation IB::ewr::réi:E:ittand Photocoupler isolated
Between Inputs — Photocoupler —
isolated
Effect of Improper Input Connection |No damage
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Type No.

FC6A-J2C1 | FC6A-J4Al FC6A-J8A1 FC6A-JACN1 |FC6A-J4CH1Y| FC6A-J8CU1
FC6A-12C4 | FC6A-J4A4 FC6A-18A4 FC6A-JACN4 |FC6A-J4CH4Y| FC6A-I8CU4

Maximum Permanent Allowed

Overload 30V DC, 160mA or lowe*®

(No Damage)

Selection of Input Type and Input
Range

Using programming software

Cal

Rated Accuracy

ibration or Verification to Maintain .
Not possible

*1
*2

*3

*4

*5
*6

The resistance (allowable conductor resistance) of the electrical leads to connect to the resistance thermometer is 10 Q or less per wire.

The total input delay time increases in proportion to the number of channels used. Input channels that have been set to unused are not

included in the number of enabled input channels.

FC6A-J8A1 and FC6A-]8A4 (Version lower than 200) supports 4096 (12 bits) digital resolution.

The input values per step are as follows:

Voltage: 2.44 mV (0 to 10 V), 4.88 mV (-10 to +10 V)

Current: 4.88 pA (0 to 20 mA), 3.91 pA (4 to 20 mA)

When using FC6A-J8A1/FC6A-I8A4 (Version 200 or later), the digital resolution can be selected from 12 bits or 16 bits in Analog I/O Module

Configuration dialog box in WindLDR.

The arbitrary setting is a function that uses the digital resolution data by scaling it to arbitrary data (that arbitrarily sets the lower limit value and

the upper limit value). The range setting (-32,768 to 32,767) is specified with data registers.

Example: When -5 V is input, 1,024 is displayed as long as the arbitrary setting is not configured, but -500 is displayed when the arbitrary
setting is configured as upper limit value = 1,000 and lower limit value = -1,000, and this makes it easier to intuitively read the input
voltage value.

When the digital resolution data is 12 bits and the input range is -10 to +10 V
Upper Limit Value=1,000

Raw Input Value 0 1,024
Input Voltage Value -10V -5V

Input data out of range is reflected in the status of the analog I/O module.

For products with a version lower than 200, the maximum permanent allowed overload is 13V DC (when the voltage input is set) and 40mA DC
(when the current input is set). If a current of 160mA or higher (at an ambient temperature of 25°C) flows through the circuit, the protection
function for the input circuit starts operating and works to reduce the applied current. However, the circuit will be damaged if the applied
current is due to voltage applied at 30V DC or higher. For details on the version number of modules, see "Checking the Version Number" on
page 2-1.

Mixed Analog I/0 Module

Type No. FC6A-L06A1, FC6A-L06A4 FC6A-LO3CN1, FC6A-LO3CN4
Oto10V
Voltage -10to 10V
Current 40 20 mA
0 to 20 mA
(K) -200 to 1,300°C (-328 to 2,372°F)
(J) -200 to 1,000°C (-328 to 1,832°F)
(R) 0 to 1,760°C (32 to 3,200°F)
(S) 0 to 1,760°C (32 to 3,200°F)
Input Type |Thermocouple — (B) 0 to 1,820°C (32 to 3,308°F)
and (E) -200 to 800°C (-328 to 1,472°F)
Input Range (T) -200 to 400°C (-328 to 752°F)

(N) -200 to 1,300°C (-328 to 2,372°F)
(C) 0 to 2,315°C (32 to 4,199°F)

Pt100: -200 to +850°C (-328 to 1,562°F)
Pt1000: -200 to +600°C (-328 to 1,112°F)
Ni100: -60 to +180°C (-76 to 356°F)
Ni1000: -60 to +180°C (-76 to 356°F)

Resistance Thermometer*! —

Thermistor —

Resistor —
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Type No. FC6A-LO6A1, FC6A-LO6A4 | FC6A-LO3CN1, FC6A-LO3CN4
Voltage 1 MQ or higher
Current 50 Q or lower
Input Thermocouple 1 MQ or higher
Impedance |Resistance Thermometer 1 MQ or higher
Thermistor 1 MQ or higher
Resistor 1 MQ or higher
Sampling Time 1 msor 10 ms | 10 ms, 100 ms, or 104 ms
Sampling Repetition Time Sampling time x Number of enabled input channels
AD Total Input Delay Time™? Sampling time + Sampling repetition time + 1 scan time
Conversion |Type of Input Single-ended
Operation Mode Self-scan
Conversion Method 2A type ADC

Input Error

Maximum Error at 25°C

+0.2% of full scale

+0.1% of full scale

Temperature Coefficient

0.01% of full scale/°C

0.006% of full scale/°C

Voltage

4,096 (12 bits)

65,536 (16 bits)

Current

4,096 (12 bits)

65,536 (16 bits)

Thermocouple

Digital Resolution

K: 15,000 (14 bits)
J: 12,000 (14 bits)
: 17,600 (15 bits)
: 17,600 (15 bits)
;18,200 (15 bits)
: 10,000 (14 bits)
: 6,000 (13 bits)
: 15,000 (14 bits)
C: 23,150 (15 bits)

Z -4 mwwn o

Pt100: 10,500 (14 bits)

Resistance Pt1000: 8,000 (13 bits)
Thermometer a Ni100: 2,400 (12 bits)
Ni1000: 2,400 (12 bits)
Data Thermistor —
Resistor —
2.44mV (0to 10 V) 0.15mV (0 to 10 V)
Voltage
4.88 mV (-10 to +10 V) -0.30 mV (-10 to +10 V)
Current 4.88 pA (0 to 20 mA) 0.30 pA (0 to 20 mA)
3.91 pA (4 to 20 mA) 0.244 pA (4 to 20 mA)
Input Value per Thermocouple
Step Resistance
Thermometer — 0.1°Cor 0.18°F
Thermistor
(NTC)
Thermistor -
(PTC)
Data Type in Application Can be arbitrarily set for each CH in a range between -32,768 to 32,767
Program
Monotonicity Yes
Input Data Out of Range Detectable™
Maximum Temporary Deviation
during Electric:I No?s,e Tests £4% or less of full scale
Noise Input Filter Yes
Resistance | Recommended Cable Current/voltage: Pair shielded cable Wire length: 30 m or shorter
for Noise Immunity Other: Pair cable Wire length: 30 m or shorter
Crosstalk 1 LSB or lower
Between Input and Power Circuit | Transformer isolated
Isolation Between Input and Internal

Circuit

Photocoupler isolated

Effect of Improper Input Connection

No damage

Maximum Permanent Allowed Overload (No

Damage)

30V DC, 160mA or lower™

Selection of Input Type and Input Range

Using programming software

Calibration or Verification to Maintain Rated

Accuracy

Not possible

*1 The resistance (allowable conductor resistance) of the electrical leads to connect to the resistance thermometer is 10 Q or less per wire.
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*2

*3

*4
*5

2-112

The total input delay time increases in proportion to the number of channels used. Input channels that have been set to unused are not
included in the number of enabled input channels.

The arbitrary setting is a function that uses the digital resolution data by scaling it to arbitrary data (that arbitrarily sets the lower limit value and
the upper limit value). The range setting (-32,768 to 32,767) is specified with data registers.

Input data out of range is reflected in the status of the analog I/O module.

For products with a version lower than 200, the maximum permanent allowed overload is 13V DC (when the voltage input is set) and 40mA DC
(when the current input is set). If a current of 160mA or higher (at an ambient temperature of 25°C) flows through the circuit, the protection
function for the input circuit starts operating and works to reduce the applied current. However, the circuit will be damaged if the applied
current is due to voltage applied at 30V DC or higher. For details on the version number of modules, see "Checking the Version Number" on
page 2-1.
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Input Internal Circuit
FC6A-J2C1, FC6A-12C4, FC6A-]4A1, FC6A-J4A4, FC6A-]I8A1, FC6A-I8A4, FC6A-LO6A1, FC6A-LO6A4

+ O f g
()
2 MQ ’7 10Q 2 Input Circuit
=
1T\ T\ Z
39 kQ ‘ L
M\
| ,I\ Switching Signal

-O

FC6A-J4CN1, FC6A-J4CN4, FC6A-LO3CN1, FC6A-LO3CN4
Voltage Supply
A +O A ™ %
2MQ |_ [] 10Q s
M\ 1M\ M\ 3
=
39 kQ ‘
- {‘|'\ M\ M\
T T Switching Signal
B O ﬁ
Voltage Supply

FC6A-J8CU1, FC6A-I8CU4

Voltage Supply

Input Circuit

+
@)
]
Multiplexer

-0
FC6A-J4CH1Y, FC6A-J4CH4Y

Voltage Supply

Isolation
Input Circuit
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= Analog Output Specifications

Voltage Current
Output Type and Output Range Oto10V 4 to 20 mA
-10to 10V 0to 20 mA
Load Impedance 1 kQ or higher 300 Q or lower
Load Type Resistive load
DA Conversion Time 1ms
gtl:nversion Output Update Interval 1ms

Total Output System Transfer Time

DA conversion time + Output Update Interval + 1 scan time

FC6A-LO3CN1

FC6A-LO3CN4

+0.1% of full scale

FC6A-L06A1

Maximum Error FC6A-L06A4

at 25°C FC6A-K2A1

FC6A-K2A4

FC6A-K4A1

FC6A-K4A4

+0.2% of full scale

FC6A-LO3CN1
Output Error

FC6A-LO3CN4

0.006% of full scale/°C

FC6A-L06A1

Temperature FC6A-L06A4

Coefficient FC6A-K2A1

FC6A-K2A4

FC6A-K4A1

FC6A-K4A4

0.01% of full scale/°C

Output Ripple

1 LSB or lower

Overshoot

0%

Digital Resolution

4,096 steps (12 bits)

Input Value per Step

2.44mV (0 to 10 V)
4.88 mV (-10 to +10 V)
4.88 pA (0 to 20 mA)

Data 3.91 pA (4 to 20 mA)
Application Can be arbitrarily set for each CH in a range between -32,768 to 32,767™!
Monotonicity Yes
Current Loop Open Not detectable
during Electrical Nojse Tests £4% orless offull scale
N°i§e Recommended Cable for Noise Current/voltage: Pair shielded cable
Resistance . .
Immunity Other: Pair cable
Crosstalk 1LSB
Isolation Between Output and Power Circuit Transformer isolated
Between Output and Internal Circuit Photocoupler isolated
Effect of Improper Output Connection No damage
Selection of Analog Output Signal Type Using programming software
Calibration or Verification to Maintain Rated Accuracy | Not possible

*1 The arbitrary setting is a function that uses the digital resolution data by scaling it to arbitrary data (that arbitrarily sets the lower limit value and
the upper limit value). The range setting (-32,768 to 32,767) is specified with data registers.
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Output Internal Circuit

Analog Signal —————— —+

Analog Output
Element

Switching Signal —————— -

Ambient Temperature and Analog Input/Output Restrictions
e Certain models of the analog module do not support expanded ambient operating temperatures (-25 to -10°C and 55 to 65°C). Do not use
unsupported models in an environment with expanded ambient operating temperatures.

o For the status of support for expanded ambient operating temperatures, see "Status of Support for Expanded Ambient Operating Temperatures (-
25 to -10°C and 55 to 65°C)" on page 2-2.

o When using the product in high temperatures that exceed 55°C, do not use analog current output from the FC6A-LO3CN1 or FC6A-LO3CN4.
For other models, there are no restrictions on analog input/output.
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Terminal Arrangement and Wiring Examples

A Caution

When connecting the terminal, insert an IEC 60127-approved fuse suitable for the applied voltage and current draw at
the position shown in the following diagram.
(Applicable when equipment containing the FC6A Series MICROSmart is destined for Europe)

Do not connect a thermocouple to a part with hazardous voltage (60V DC or peak 42.4V DC or higher part).

Before turning on the power, always check the wiring. If wiring is incorrect, the analog I/O module may be damaged.

m FC6A-J2C1, FC6A-12C4

Screw fastened type: FC6A-J2C1
Applicable connector: FC6A-PMTB11PN02

IDEC

ANALOG
PWR O

2v

ov

NC

NC

10-

NC

10+
e e e el elelle)®e)®e,)®e,)®e

v
=z

IEEEIEIEEIEIEIEISIE)|

d
FC6A-12C1

A/

Push-in type: FC6A-]2C4
Applicable connector: FC6A-PMSB11PN02

_ﬂ:J IDEC ANALOG

PWR O3
G

(]
=

24V

NC o -
o oJ
<~

(]
=

NC

NC l0-
) ) L

=)
-

NC

1@@@@@@@@@@@
J

(]
=

[
FC6A-12C4

A~/

A

q

For wiring precautions, see "Input/Output Wiring" on page 3-18.

——— : Fuse
TerminalNo.| I/O
|:|' F=— 2av
oV 12D/2:1lV
St
= NC NC
NC NC
current Output Device | — 10-
NC NC
|;| |i| 2-wire Analog Output Sensor |— I1+ IN1
I1-
NC NC

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1
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= FC6A-J4A1, FC6A-J4A4

Screw fastened type: FC6A-J4A1 Push-in type: FC6A-J4A4
Applicable connector: FC6A-PMTC10PN02 Applicable connector: FC6A-PMSC10PN02
—E IDEC ANALOG IDEC ANALOG
%E () PWR %@E PWR
GE=g o] 50
< | Jor
= o) o0
= o) 4oL
= o) 4oL
L] @ O]
T |© o0
o1 D {Or]
g O Hor]
T T T
T o L ©)
T |© 40)
=11 | L ©
4 | L ©)
E i o) 40
T | @)
¢{7] | L ©)
E E (0] E 50
«[T 1] | s(O)
g [© HOL]
ITT I IT I
ﬂ: FC6A-JAA1 E FC6A-JAA4
A/ B
For wiring precautions, see "Input/Output Wiring" on page 3-18.
——— : Fuse
TerminalNo.| I/O
=
ZO‘C/ 12/24vV
DC*
& e
= NC NC
NC NC
NC NC
NC NC
+
Analog Volt 10+
e
NC NC
NC NC
+
Analog Volt I1+
B e
NC NC
+
Analog Volt 2+
e
NC NC
|;| |i| 2-wire Analog Output Sensor |— I3+
IN3
13-
NC NC

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"
on page 2-1.
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m FC6A-J8A1, FC6A-I8A4

Screw fastened type: FC6A-J8A1
Applicable connector: FC6A-PMTC10PN02

Push-in type: FC6A-J8A4

Applicable connector: FC6A-PMSC10PN02

f ‘I DEC ANALOG
3 @J; PWR

11+ 10-_ 10+ NC A& 0V 24V—=

e

17- 17+ 16- 16+ I5- 15+ 14- 14+ 13- 13+

1©©©©©©©@@@

% =

M

FC6A-J8A4

;

IDEC ANALOG
= [ || r=
()]
<= |
g |©
] (@
[ |
= ()
=] |
= (@
S @
T T
()
1 |
] |
= (@
3 ()
] (D
g O
E T O
()
o o
O T I
FC6A-J8A1
NS
For wiring precautions, see "Input/Output Wiring" on page 3-18.
——— : Fuse
Terminal No.| I/O0
-+
l—E— 24V
12/24V
ov DC'
& e
= NC NC
Analog Voltage/ + 10+ INO
current Output Device | = 10-
Analog Voltage/ + I1+ IN1
current Output Device | — I1-
Analog Voltage/ + 12+ N2
current Output Device | — 12-
Analog Voltage/ + I3+ IN3
current Output Device | — 13-
Analog Voltage/ + 14+ IN4
current Output Device | = 14-
Analog Voltage/ + I5+ IN5
current Output Device | — 15-
|;| |i| 2-wire Analog Output Sensor l— 16+ IN6
16-
|;| |i| 2-wire Analog Output Sensor |— 17+ IN7
17-

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.
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m FC6A-J4CN1, FC6A-J4CN4

Screw fastened type: FC6A-J4CN1 Push-in type: FC6A-J4CN4
Applicable connector: FC6A-PMTC10PN02 Applicable connector: FC6A-PMSC10PN02
—E IDEC ANALOG IDEC ANALOG
‘EE () PWR %@E PWR
GE=q o] 50
< | Jor
= o) 4oL
= o) 4oL
= o) 4oL
L= |© O[]
T (@ 4oL
<1 |0 i 0L | [i
41 (D |l ¢O] )
T T T T
4 o L ©)
0 | |« 4O) .
= D e 0) ®
17 D |- 200 | |
0 (O | £ ©) .
=T | | o0 | I
AT | |- 400 | [
1T | |« Eﬁ@ .
=T D | AOL1 | I
EE @ @ §©ﬁ o
T |5 il 5
q FC6A-JACN & u FC6A-JACNA =
A/ B
For wiring precautions, see "Input/Output Wiring" on page 3-18.
——— : Fuse
Terminal No. I/0
|:|' F=—1 24v
ov 12/24v DC*
& e
= NC NC
NC NC
NC NC
NC NC
+
Analog Voltage/ 10+ A
e e v s
NC B’ NC
NC NC NC
+
Analog Voltage/ I+ A
e e e s
A NC B’ NC
— I2+ A
Resistance 1B | - B IN2
Thermometer B
— NC B’ NC
Thermocouple 13+ A
- B IN3
NC B’ NC

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"
on page 2-1.
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m FC6A-J4CHL1Y, FC6A-J4CH4Y

Screw fastened type: FC6A-J4CH1Y
Applicable connector: FC6A-PMTC10PNO2

F

ANALOG

)
PWR

EIEIEE B BiBEIAI]

NC 13- 13+ NC 12- 12+ NC 11- 11+ NC

6666666666 66666668666

0 O o e D

-
=

FC6A-JACH1Y

A/

For wiring precautions, see "Input/Output Wiring" on page 3-18.

——— : Fuse

|

Thermocouple

|

Thermocouple

|

Thermocouple

Thermocouple

TerminalNo.| I/O
24Y 12/24v
ov DCt
FE
NC NC
NC NC
NC NC
NC NC
10+
T0- INO
NC NC
NC NC
11+
- IN1
NC NC
2+
- IN2
NC NC
3+

IN

13- 3
NC NC

Push-in type: FC6A-J4CH4Y
Applicable connector: FC6A-PMSC10PN02

f‘I‘DEC

{—

NEem

e

ANALOG

)
PWR

OO0

[
FC6A-JACHAY

A/

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.

2-120

FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722

IDEC



2: PRODUCT SPECIFICATIONS

= FC6A-]J8CU1, FC6A-I8CU4

Screw fastened type: FC6A-J8CU1 Push-in type: FC6A-J8CU4
Applicable connector: FC6A-PMTC10PN02 Applicable connector: FC6A-PMSC10PN02

!

ANALOG ANALOG

: ©.J; PR

)
PWR

4]

12 12+ - 1+ _10- 10+ NC & 0V 24V—=

DO e

12- 12+ 11- 1M+ 10- 10+ NC =& 0V 24V
] ] ]

I

17- 17+ 16- 16+ I5- 15+ 14- 14+ 13- 13+

@@@@@@@@@@

6666666666 6666666666

m4
c
M
=
a
o
4
j
s |5
£

CU

;

For wiring precautions, see "Input/Output Wiring" on page 3-18.

—— : Fuse
TerminalNo.| I/O
A= 24v
R v o
& e
= NC NC
Thermistor - N
10
Thermistor — -
11
Thermistor - _
12
Thermistor — _
13
Thermistor - -
14
NTC/PTC x 15+ IN5
Thermistor - 15-
Resistor
|:| I: 16+ NG
16-
Thermocouple 17+
— 7 IV

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"
on page 2-1.
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m FC6A-K2A1, FC6A-K2A4

Screw fastened type: FC6A-K2A1
Applicable connector: FC6A-PMTB11PN02

IDEC ANALOG

PWR O

5
3| [TellD
z|[lel)|D
e| el (D
3| lel) D
g\ Jelj|(D
2| el }l(D
¢|[lel)|D
5| lel) D
| JeljlD
o #[leL0
¢|[lel)|D
[W

N/

Push-in type: FC6A-K2A4
Applicable connector: FC6A-PMSB11PN02

leEC ANALOG
PWR OI
=
T |
Lz O B
O[] O
«|Q[] D
50
(@)
(@)
(@)
(@)
5Ol D
E ¢/ Q] D
¢ 1Ol D
q "1
FC6A-K2A4

(

N/

For wiring precautions, see "Input/Output Wiring" on page 3-18.

——— : Fuse

"

N +
= Analog Voltage/
current Input Device| —

+
Analog Voltage/
current Input Device| —

TerminalNo.| I/O
20‘0/ 12/24v
DC
FE
QO+
Q- OuTO
NC NC
NC NC
Q1+
QL- OuT1
NC NC
NC NC

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.
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m FC6A-K4A1, FC6A-K4A4

Screw fastened type: FC6A-K4A1 Push-in type: FC6A-K4A4
Applicable connector: FC6A-PMTB11PN02 Applicable connector: FC6A-PMSB11PN02
IDEC ANALOG IDEC ANALOG
PWR OJ PWR O
G
Lzl Tel)|AD (@)
z | [leJ|(D (@)
a|lel)lD (@I
& el )i(D :10 o
g/ lel) (D (@)
3| lel) D 310
5| Jel )| 3(@)
§| el (@)
s el )l(D (@) D
E g el E (@)
& el )|(D (@) D
(N T [ (N ——"1
FC6A-K4A1 FC6A-K4A4

(]

A/ S/
For wiring precautions, see "Input/Output Wiring" on page 3-18.

——— : Fuse

Terminal No.| I/O
|:|' = v
ov 24V DC
& o
+
= Analog Voltage/ Q0+
o
+
Analog Voltage/ Q1+
& o
+
Analog Voltage/ Q2+
] o
+
Analog Voltage/ Q3+
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m FC6A-LO3CN1, FC6A-LO3CN4

Screw fastened type: FC6A-LO3CN1
Applicable connector: FC6A-PMTB11PN02

IDEC ANALOG

PWR O

B — B — A7l RTD

NC

a 47 |
BB—B —A

2y

IEEEEEEEIEEIEE)

QA ov

10- Q-

1+

-

10+
e e e el ellele)®e)®e,)®e,)®e

NC

FC6A-LO3CN1

A/

For wiring precautions, see "Input/Output Wiring" on page 3-18.

——— : Fuse

i

Push-in type: FC6A-LO3CN4
Applicable connector: FC6A-PMSB11PN02

q

IDEC ANALOG
PWR O

G

(]
=)

11+
)
=%

B—B —A
"

o)
=

NC

3O o
:| Ol D
«|Ol] D
(@)
2s|OQ[] D
’H(®)
%9@)
h%@

@)

@)

O

=

FC6A-LO3CN4

A

+
Analog Voltage/
current Input Device | —

Resistance
Thermometer

L
1B |
B” |

Thermocouple

Terminal No. I/0
24V
ov 12/24v DC™!
FE
Q+ OouT+
Q- OuT-
10+ A
T0- B INO
NC B’ NC
I+ A
- B IN1
NC B’ NC

(

N/

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"
on page 2-1.
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m FC6A-LO6A1, FC6A-L06A4

Screw fastened type: FC6A-LO6A1 Push-in type: FC6A-L06A4
Applicable connector: FC6A-PMTC10PN02 Applicable connector: FC6A-PMSC10PN02
—E IDEC ANALOG IDEC ANALOG

L [ ] = o] | [~
GE=q o] 50

<\ |OD e@lj;

40 | $OL

] |© O]

4 @ 300
s |@ s(OL]

T |@ O[]

s[7] | ¢O[]

G0 =

4 o L ©)

1= |@ = ©)

11 | 0)

4 D L ©)

E i o) = ©)

T | @)

4 | O
Ea@ ) Ea@

«[T 1] | s(O)

gg ®\ g@T i
Orconsoen | Crconsoon

=N NS

For wiring precautions, see "Input/Output Wiring" on page 3-18.

——— : Fuse

TerminalNo.| I/O

|:|' Fe=— 24v
ov 24V DC
AA FE
+
e Analog Voltage/ QO+
o i
+

Analog Voltage/ Q1+
+
Analog Voltage/ 10+ INO
current Output Device | — 10-
NC NC
NC NC
+
Analog Voltage/ I1+ IN1
current Output Device | — I1-
NC NC
Analog Voltage/ x 2+ IN?
current Output Device [ = 12-
NC NC
- |i| 2-wire Analog Output Sensor l— I3+
IN3
13-
NC NC
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Precautions when Supplying Power to the Analog I/0 Module
Separate analog I/O lines (resistance thermometers in particular) from power lines as much as possible to reduce the effect of
noise.

e e . Terminal No. I/0
E |—| [ ; 24V
5 ; ov 24V DC
Separatepowerlinesand E '-"""""---"--"""": FE
I/0 lines as much as possitlayl:_ : %"' %li;_"'
10+ A
AnaLoIg Votltgge( = 10- B INO
current Input Device | =
NC B’ NC
A I1+ A
TrF]lesistanc;e B I1- B IN1
ermometer
B’ NC B’ NC
+
Analog Voltage/ |
current Output Device | —
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PID Module

The PID module performs control actions to eliminate the deviation between the set point (SP) and process variable (PV). The PID
module, which is an expansion module, is required to connect to the CPU module for use. Depending on the difference of output
specifications, the PID modules are categorized into two types.

The input channel can accept voltage, current, thermocouple or resistance thermometer signals. The output channel generates
relay output, non-contact voltage (for SSR drive), or current signals.

To configure the PID modules, the Expansion Modules Configuration dialog box in WindLDR is used. For detailed configuration
methods, see "Module Configuration Editor" on page 12-1. For details on the PID module parameter settings, see the "FC6A Series
MICROSmart PID Module User's Manual".

Parts Description

Example: FC6A-F2M1 (2) Power LED [PWR]
(3) Control Output LEDs [OUTO0, OUT1]
s N (4) Event Output LEDs [EVTO, EVT1]
(12) Expansion Connector (5) Auto Tuning/auto Reset LEDs [ATO, AT1]
s 5 H =) (6) Manual Mode LEDs [MT0, MT]

— (7) Fixed Value Control Mode/program Control Mode LEDs [F/PO, F/P1]
(8) Program Control Execution/hold LEDs [R/HO, R/H1]
(9) External SP Enabled/disabled LEDs [R/L]

N
(12) Expansion Connector

o /—a

NIV

ﬂu AR RREE
A

P[]

I
pd

d

NN

J

| @) cable Terminals )

(1) Type Label  (10) Terminal Name Labels
(11) Cable Terminals

CISISISISISISTSTSYSIS)

\
The content in brackets is the LED indicator name on the PID module.

LED Indicators

PWR [3H2)
ouTo [=(3)
EVTO [34)
ATO =35
MTO 3H6)
F/PO C3H7)
R/HO [8)
R/L C3H9)
OUT1 3(3)
EVT1 [3H4)
AT1 3(5)
MT1 C3H6)
F/P1 C3H7)
R/H1 C2H8)

(1) Type Label
Indicates the PID module type no. and specifications.

(2) Power LED [PWR]
On: Power normally supplied
Flashing: When there is an external power supply (24V DC) fault
Off: Power is not supplied
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(3) Control Output LEDs [OUTO, OUT1]
On: Control output is on
Off: Control output is off
Flashing: For current output only, flashes at the duty cycle that corresponds to the output manipulated variable in a 100 ms
cycle.
For an output manipulated variable of 20%, the LED is on for 20 ms and off for 80 ms.

(4) Event Output LEDs [EVTO, EVT1]
On: When alarm 1 to alarm 8 or a loop error alarm has occurred
Off: When no alarms have occurred

(5) Auto Tuning/auto Reset LEDs [ATO, AT1]
Flashing: When executing auto tuning or auto reset
Off: When auto tuning or auto reset is stopped

(6) Manual Mode LEDs [MTO, MT1]
On: When program control mode is selected
Off: When auto mode is selected

(7) Fixed Value Control Mode/program Control Mode LEDs [F/PO, F/P1]
On: During program control mode

Off: During fixed value control mode

(8) Program Control Execution/hold LEDs [R/HO, R/H1]
On: During program control execution or while control is allowed in fixed value control
Flashing: When there is a power interruption during program control hold or during program control execution
Off: During program control stopped or while control prohibited in fixed value control

(9) External SP Enabled/disabled LEDs [R/L]
On: External SP input is enabled
Off: External SP input is disabled

(10) Terminal Name Label
Indicates terminal numbers.

(11) Cable terminals
These terminals are for connecting cables. Terminal block type (3.81 mm pitch).

(12) Expansion connector
Connects the expansion modules and the CPU module.

Model List
. . Cable Terminal Cable Terminal
Module type I/0 Points I/0 Signal Type 1 Type 2 Type No.
Voltage input (0Oto 10V, 0to 5V, 1to 5V,
OtolV) Screw fastened type | FC6A-F2M1
Non-contact .
volt. fout 2 (Input) Current input (4 to 20 mA, 0 to 20 mA)
oltage outpu P Thermocouple (K, J, R, S, B, E, T, N, PL- | Terminal block type
(to drive SSRs)/ | 1/O .
current II, C) (3.81 mm pitch)
Ol:tput type Resistance thermometer (Pt100, jPt100) Push-in type FC6A-F2M4
2 (Output) Voltage output (12V DC digital output)
P Current output (4 to 20 mA)
Voltage input (0Oto 10V, 0to 5V, 1to 5V,
0to1V) Screw fastened type | FC6A-F2MR1
2 (Input) Current input (4 to 20 mA, 0 to 20 mA) .
Relay contact 1/0 p Thermocouple (K, J, R, S, B, E, T, N, PL- Terminal block type
output type 11, C) (3.81 mm pitch)
- . Push-in type FC6A-F2MR4
Resistance thermometer (Pt100, jPt100)
2 (Output) | Relay output
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Quantity of Applicable PID Modules
The maximum number of PID modules that can be connected depends on the CPU module type. The maximum number of PID
modules that can be connected to the CPU modules is as follows.

Module Type

Type No.

Quantity of Applicable PID Modules

All-in-One CPU module

All-in-One CPU
module

FC6A-C16R1AE, FC6A-C16R4AE
FC6A-C16R1CE, FC6A-C16R4CE
FC6A-C16K1CE, FC6A-C16K4CE
FC6A-C16P1CE, FC6A-C16P4CE
FC6A-C16R1DE, FC6A-C16R4DE
FC6A-C16K1DE, FC6A-C16K4DE
FC6A-C16P1DE, FC6A-C16P4DE

4 modules + 8 modules™

FC6A-C24R1AE, FC6A-C24R4AE
FC6A-C24R1CE, FC6A-C24R4CE
FC6A-C24K1CE, FC6A-C24K4CE
FC6A-C24P1CE, FC6A-C24P4CE

FC6A-C40R1AE, FC6A-C40R4AE
FC6A-C40R1CE, FC6A-C40R4CE
FC6A-C40K1CE, FC6A-C40K4CE
FC6A-C40P1CE, FC6A-C40P4CE
FC6A-C40R1DE, FC6A-C40R4DE
FC6A-C40K1DE, FC6A-C40K4DE
FC6A-C40P1DE, FC6A-C40P4DE

CAN 11939 All-in-One
CPU module

FC6A-C40R1AE], FC6A-C40R4AE]
FC6A-C40R1CEJ, FC6A-C40R4CE]
FC6A-C40K1CEJ, FC6A-C40KA4CE]
FC6A-C40P1CEJ, FC6A-C40P4CE]

FC6A-C40R1DEJ, FC6A-C40R4DE]

FC6A-C40K1DE], FC6A-C40K4DE]
FC6A-C40P1DEJ], FC6A-C40P4DE]

7 modules + 8 modules™

Plus CPU module

Plus CPU module

FC6A-D16R1CEE
FC6A-D16R4CEE
FC6A-D16K1CEE
FC6A-D16K4CEE
FC6A-D16P1CEE
FC6A-D16P4CEE

FC6A-D32K3CEE
FC6A-D32K4CEE
FC6A-D32P3CEE
FC6A-D32P4CEE

63 modules™

*1 When the expansion interface module (expander) is used, an additional eight PID modules can be connected to the expansion interface side
(right side) of the expansion interface module (expander). The maximum number of modules that can be connected does not include the
expansion interface module (expander).

*2  The number of modules that can be connected does not include the expansion interface modules (expander and remote master/slave).
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Power Supply Specifications

Type No. FC6A-F2M1, FC6A-F2M4 FC6A-F2MR1, FC6A-F2MR4
Power Supply Voltage 24V DC
External Power i
Allowed Fluctuation 20.4 to 28.8V DC
Range
Terminal Arrangement See "Terminal Arrangement and Wiring Examples" on page 2-135
Connector Insertfqn/RemovaI 100 times minimum
Durability
Module 5V DC 65 mA 65 mA
Internal 24V DC 0 mA 0 mA

Current Draw

Module External Power Supply Current

150 mA (24V DC) 150 mA (24V DC)
Draw
. FC6A-F2M1: 140 g FC6A-F2MR1: 140 g
Weigh .
eight (approx.) FC6A-F2M4: 130 g FC6A-F2MR4: 130 g
Function Specifications
= Input Specifications
Type No. FC6A-F2M1, FC6A-F2M4, FC6A-F2MR1, FC6A-F2MR4
Oto10V
Oto5V
Voltage 1to5V
OtolV
4 to 20 mA
Current 0 to 20 mA
K -200 to 1,370°C -328 to 2,498°F
K (with decimal point) -200.0 to 400.0°C -328.0 to 752.0°F
] -200 to 1,000°C -328 to 1,832°F
R 0 to 1,760°C 32 to 3,200°F
Input Type S 0 to 1,760°C 32 to 3.200°F
and Thermocouple B 0 to 1,820°C 32 to 3,308°F
Input Range E -200 to 800°C -328 to 1,472°F
T -200.0 to 400.0°C -328.0 to 752.0°F
N -200 to 1,300°C -328 to 2,372°F
PL-II 0 to 1,390°C 32 to 2,534°F
C (W/Re5-26) 0 to 2,315°C 32 to 4,199°F
Pt100 -200 to 850°C -328 to 1,562°F
lei:to) (with decimal -200.0 t0 850.0°C | -328.0 to 1,562.0°F
Resistance Thermometer*! P
JPt100 -200 to 500°C -328 to 932°F
JPt100 (with decimal
1100 with decima -200.0 to 500.0°C -328.0 to 932.0°F
point)
1 MQ or higher (0 to 1 V range)
Volt:
oltage 100 kQ or higher (other range)
Input Current 50 Q or lower
Impedance
Thermocouple 1 MQ or higher
Resistance Thermometer 1 MQ or higher
Sampling Time 100 ms
Sampling Repetition Time 100 ms
. Total Input Delay Time"? Sampling time + Sampling repetition time + 1 scan time
AD Conversion - —
Type of Input Differential input
Operation Mode Self-scan
Conversion Method 2A type ADC
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Type No. FC6A-F2M1, FC6A-F2M4, FC6A-F2MR1, FC6A-F2MR4
Within £0.2% of full scale or £2°C (4°F), whichever is larger
Cold junction compensation accuracy: +1.0°C or lower
However, R, S input 0 to 200°C (0 to 400°F) is within £6°C (12°F)
Thermocouple . ) )
B input 0 to 300°C (0 to 600°F) is outside the guaranteed range of
Maximum Error at accuracy
Input Error 25°C K, J, E, T, N input less than 0°C (32°F) is within £0.4% of full scale
'?:::'snzi::::ter Within £0.1% of full scale or £1°C (2°F), whichever is larger
voltage/ Within £0.2% of full scale
Temperature Coefficient +0.005% of full scale/°C
Voltage 12,000 (14 bits)
Current 12,000 (14 bits)
Celsius (°C) Fahrenheit (°F)
K 1,570 2,826
K (with decimal point) 6,000 10,800
] 1,200 2,160
R 1,760 3,169
S 1,760 3,169
Thermocouple
B 1,820 3,277
E 1,000 1,800
Digital Resolution T 6,000 10,800
N 1,500 2,700
PL-II 1,390 2,503
C (W/Re5-26) 2,315 4,168
Celsius (°C) Fahrenheit (°F)
Pt100 1,050 1,890
Resistance Pt1.00 (with decimal 10,500 18,900
Thermometert | POIN0)
JPt100 700 1,260
Data JPt.100 (with decimal 7,000 12,600
point)
0 to +10V DC: 0.83 mV
Voltage 0 to +5V DC: 0.416 mV
1 to +5V DC: 0.333 mV
0 to +1V DC: 0.083 mV
Current 4 to 20mA DC: 1.333 pA
0 to 20mA DC: 1.666 pA
Type Input Value per Step
K 1°C (°F)
Input Value per K (with decimal point) 0.1°C (°F)
Step ] 1°C (°F)
R 1°C (°F)
S 1°C (°F)
Thermocouple
B 1°C (°F)
E 1°C (°F)
T 0.1°C (°F)
N 1°C (°F)
PL-II 1°C (°F)
C (W/Re5-26) 1°C (°F)
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Type No. FC6A-F2M1, FC6A-F2M4, FC6A-F2MR1, FC6A-F2MR4
Type Input Value per Step
Pt100 1°C (°F)
Pt100 (with decimal
Input Value per Resistance oint) ( 0.1°C (°F)
Step Thermometer P
JPt100 1°C (°F)
Data - -
JPt100 (with decimal
. 0.1°C (°F)
point)

Data Type in Application Program

Can be arbitrarily set for each CH in a range between -32,768 to 32,767™

Monotonicity

Yes

Input Data Out of Range

Detectable™

Noise Resistance

Maximum Temporary Deviation
during Electrical Noise Tests

+4% or less of full scale

Input Filter

Yes

Recommended Cable for Noise
Immunity

Current/voltage: Pair shielded cable
Other: Pair cable

Crosstalk

None

Isolation

Between Input and Power Circuit

Transformer isolated

Between I/0 and Internal Circuit

Photocoupler isolated

Between Inputs

Photocoupler isolated

Effect of Improper Input Connection

No damage

Maximum Permanent Allowed Overload (No Damage)

15V DC or lower (0 to 1 V range is 5V DC or lower), 50 mA or lower

Selection of Input Type and Input Range

Using programming software

Calibration or Verification to Maintain Rated Accuracy

Not possible

*1 The resistance (allowable conductor resistance) of the electrical leads to connect to the resistance thermometer is 10 Q or less per wire.
*2 The arbitrary setting is a function that uses the digital resolution data by scaling it to arbitrary data (that arbitrarily sets the lower limit value and
the upper limit value). The range setting (-32,768 to 32,767) is specified with data registers.

Example: When -5 V is input, 1,024 is displayed as long as the arbitrary setting is not configured, but -500 is displayed when the arbitrary
setting is configured as upper limit value = 1,000 and lower limit value = -1,000, and this makes it easier to intuitively read the input
voltage value.

When the digital resolution data is 12 bits and the input range is -10 to +10 V

Raw Input Value 0 1,024
Input Voltage Value -10V -5V

Upper Limit Value=1,000

*3 Input data out of range is reflected in the status of the analog I/O module.

Input Internal Circuit

2 MQ
5vs O3

[]i

mA O

+A) O

-(B) O

Multiplexer

(B) oL

5339 kQElO Q
Yz
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= Output Specifications

Type No. FC6A-F2M1, FC6A-F2M4 FC6A-F2MR1, FC6A-F2MR4
.?:;:l;tn d Digital Output -(r;:\r}sgéo;ifjf)c tion source output Relay output
Output
Range Analog Output 4 to 20 mA —
Digital Output Max 40 mA (12V DC) -
Analog Output 550 Q or higher -
5 A 250V AC (resistive load)
Load 5 A 30V DC (resistive load)
Relay Output — - -
3 A 250V AC (inductive load cosp=0.4)
3 A 30V DC (inductive load L/R=7 ms)
Load Type Resistive load Resistive load/inductive load
Analog Output Settling Time 80 ms -
. . Turn OFF time: 10 ms
gsnversmn Digital Output Delay Time Turn ON time: 5 ms -
Total Output System Transfer Time A|-'1&1.Iog output: Settling time + input samp!lng time (100'ms)
Digital output/relay output: Output delay time + proportional cycle (1 to 120 s)
Maximum Error at 25°C +0.5% of full scale
Output Temperature Coefficient +0.01% of full scale/°C
Error Output Ripple +0.2% or less of full scale
Overshoot 0%
Digital Resolution 1,000 steps (10 bits)
Data Input Type and Input Range 0.0016 mA (4 to 20 mA)
Monotonicity Yes
Current Loop Open Not detectable
- during Electrical Notwe Tests | 4% orless o ull scae
oise -
Resistance ?;f;)l':::‘t:nded Cable for Noise Current/voltage: Pair shielded cable
Crosstalk 1LSB
Between Output and Power Circuit Transformer isolated
Isolation Between Output and Internal

Circuit

Photocoupler isolated

Effect of Improper Output Connection

No damage

Selection of Analog Output Signal Type

Using programming software

Calibration or Verification to Maintain Rated

Accuracy

Not possible

Output Internal Circuit

FC6A-F2M1, FC6A-F2M4
(non-contact voltage output (to drive SSRs))

=
=1
O
=
)
-
=3
[
b=
=3
o
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Short Circutt Protection Circuit

FC6A-F2M1, FC6A-F2M4
(current output)

Current Detection

Output Circuit
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Output Delay

ON
Input to Relay

OFF

ON
Output Relay Status
OFF

_—]

A
Y
A
Y|

o
tOFF Bounce: 6 ms maximum
OFF Delay: 15 ms maximum
ON Bounce: 6 ms maximum
ON Delay: 10 ms maximum

= Program Performance

Item Specifications
Time setting accuracy Within £0.5% of the set time
Progression time error after power interruption 6 minutes maximum
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Terminal Arrangement and Wiring Examples

A Caution )

When connecting the terminal, insert an IEC 60127-approved fuse suitable for the applied voltage and current draw at

the position shown in the following diagram.

This is required when equipment containing the MICROSmart is destined for Europe.

Do not connect a thermocouple to a part with hazardous voltage (60V DC or peak 42.4V DC or higher part).
Before turning on the power, always check the wiring. If the wiring is incorrect, the PID module may be damaged.
When connecting stranded wire or multiple wires to a terminal block, always use a ferrule for the terminal block.

For details, see "Recommended Ferrule List" on page 3-46.

m FC6A-F2M1, FC6A-F2M4, FC6A-F2MR1, FC6A-F2MR4

Screw fastened type: FC6A-F2M1, FC6A-F2MR1

Applicable connector: FC6A-PMTC11PN02
FC6A-PMTC17PN02

flnzc D
=p] |
P o
<« | R/H1

= (O
g (@

g @

= @ | =] (O
0 |0 BT [0
0 |0 (4 o
I |0 [ o
g | R3] (O
1 (@ | == (O
41 1O | =] O
I o BT o

Ee@ 0 4 o
5 |0 o o
oo
[FceA-F2m1

€

Push-in type: FC6A-F2M4, FC6A-F2MR4

Applicable connector: FC6A-PMSC11PN02

FC6A-PMSC17PN02

10+ NC NC NC & 0V 24V—

10+"

11+ 11+ 114" NC NC 10- 10+

NC -

0O0OLVOLOOOOQOOOOO)

B —B — A |RID

@666666666%

B —B — A RID

[FceA-F2ma

d

0 t

. Terminal No. I/0
|:||—EI— 24v
oV 24V DC
FE
AEQ_ NC NC
NC NC
NC NC
— 10+”
0to5V + 0+ INO
1to5V 0t020mA 10+ A
010V 41020 mA omv ? -( T B INO
bc NC B NC
NC NC
— 11+"
Oto5V + T IN1
1to5V OtOZOmA — i+ A
Otol_OV 4t020mA 0t01v fE < o B IN 1
bc NC B NC

€

O
(@)

RTD

Joe

: Voltage/current
: Resistance Thermometer
: Thermocouple
: Load
: Analog Current Input Device
: Fuse
Terminal No.| I/O
NC NC
NC NC
NC NC
NC NC
QO+
(% NC OliT 0
Q- '
NC NC
—| Q1+
& & i o
—| Q1- 1

*1 OUTO: Relay output and OUT1: Non-contact voltage/current output connection examples are shown. There are no models with both types of

specifications.
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Precautions when Supplying Power to the PID Module

When the PID module and the CPU module are set to the same power supply, the PID module will be initialized for a maximum of
approximately 5 seconds after the power is turned on and the CPU module is set to run, so the parameters will not be stable.
Always enable control after the module status flag changes to "0001H" (operating normally).

Wiring PID Module Power and I/0 Lines
Separate I/0O lines (resistance thermometers in particular) from power lines as much as possible to reduce the effect of noise.

—E—=—: Fuse (50 V-1.2 A) DC : Voltage/current
_________________ . RTD : Resistance Thermometer
R : Terminal No. I/0 Tc - Th |
: == 24V : Thermocouple
§|_|—5 oV 24V DC —(©O—: Load
. FE —®&)— : Analog Current Input Device
IS/%J?rate power Ir:nes and " : 1 F NC NC ——: Fuse
ines as mucl asposyf-___________f___; —
NC NC
NC NC TerminalNo.| I/O
— 10+” Separate power lines and NC NC
0toV _ 0+ INO I/O lines as much as possible. NC NC
1to5V 0to20mA + A +
0t010V 4t020mA OtolV g < 10+ A INO \\ NC NC
_ = = 10— B NC NC
B
DC DC DC TC NC B NC i}_— QO+
RTD
NC NC —I—_ NC ouTo
— I1+" N1 L Qo0-
Otosv ¥ 1+ NC NC
1to5V 0to20mA  + A + + 1t
01010V 41020mA 001V [Jp o 1+ A IN1 Q
_ - = I1- B NC OuT 1
DC DC DC RBTD TC NC B’ NC = Q1-
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Communication Modules

The communication modules include the serial communications module that communicate with peripheral devices using RS-232C
or RS-485 communications.

The communication modules are equipped with two serial ports, and RS-232C or RS-485 can be selected and used for each port.
These modules support the maintenance communication function, user communication function, data link communication, and
Modbus communication function.

Use the communication modules by connecting them to the CPU module. For details on the maximum number of communication
modules that can be connected and slots to install those modules, see "Maximum Number of Modules and Slots to Install" on page
2-139. To use a communication module, it must be configured in the Module Configuration Editor. For detailed configuration
methods, see "Module Configuration Editor" on page 12-1. For details on communication settings, see Chapter 3 "Communication
Settings" in the "FC6A Series MICROSmart Communication Manual".

Note: Communication modules cannot be connected to the expansion interface remote slave module.

Part Names and Functions

FC6A-SIF52 (2) Power LED (PWR)
(3) Transmit LEDs (S1, S2)
(4) Receive LEDs (R1, R2)

4 ] N e N
@) Ex/pan5|on Connector (7) Expansion Connector
° 7 =1 o o - \ 5 —
) @ : ~ o 4 \
o 0]
0 @
‘m 1 oo 2 I
L o o
0 0 . o=
LD \ J
0 0 . % ~
0 . ® (6) Cable Terminals
0 aaoje e
= ; ®
] @
=1/0 |
° e /% = =
N l=!-9--‘=7/ J
(1) Type Label (5) Terminal Name
Label
(6) Cable Terminals

(1) Type Label
Indicates the communication module type number and specifications.

(2) Power LED (PWR)
This LED turns on when the power is supplied to the communication module.

(3) Transmit LEDs (S1, S2)
These LEDs turn on when data is being transmitted from the communication module.

(4) Receive LEDs (R1, R2)
These LEDs turn on when the communication module is receiving data.

(5) Terminal Name Label
Indicates terminal numbers.

(6) Cable Terminals
Wires for RS232C or RS485 communication are connected to these terminals.

(7) Expansion Connector
This connector is used to connect expansion modules and the CPU module.
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Model List
Module Type Points Type Cable Terminal Type Type No.
Screw fastened type FC6A-SIF52
Communication module 2 Serial communication interface (RS-232C/RS-485)
Push-in type FC6A-SIF524

Note: A single port cannot be used as both RS-232C and RS-485 simultaneously.

Function Specifications

Type No.

FC6A-SIF52, FC6A-SIF524

Terminal Arrangement

See "Terminal Arrangement and Wiring Examples" on page 2-141.

Connector

Insertion/Removal

100 times minimum

Durability
Internal Current |5V DC 35 mA
Draw 24V DC 35 mA
Weight (approx.) FC6A-SIF52 110g
FC6A-SIF524 100 g
= Communication Specifications
Type No. FC6A-SIF52, FC6A-SIF524
Points 2
Electrical Characteristics EIA RS-232C/EIA RS-485™!
Maximum Communication Speed 115,200 bps
Maintenance Communication Yes
User Communication Yes
Data Link Communication Yes
Modbus Master Yes
Modbus Slave Yes

Maximum Cable Length

15 m (RS232C)/1,200 m (RS485)

Isolation between
Internal Circuit

Between
Communication Port
and Internal Circuit

Photocoupler isolation

Between Ports

Transformer isolation

Cable

Recommended Cable

RS-232C: 24 AWG shielded multicore cable
RS-485: 24 AWG twisted-pair shielded cable

*1 Specify RS232C or RS485 in the WindLDR Function Area Settings. The combination of "Data Bits: 7 bits" and "Parity: None" cannot be set.

Communication Port Assignments
The communication ports are assigned to port 4, port 5, and so on in order from the ports closest to the CPU module.
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CPU

Communication Modules

Module

(FC6A-SIF52, FC6A-SIF524)

\

|

/
Port 6 |
Port 7

Port 4
Port 5

[

/
Port 8 /
Port 9
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Maximum Number of Modules and Slots to Install
The maximum number of communication modules that can be connected to the CPU module depends on the CPU module. The
following table gives the maximum number of communication modules that can be connected to each CPU module and slots to

install those modules.

Module Type

Type No.

Maximum
Number of
Modules

All-in-One CPU module

FC6A-C16R1AE
FC6A-C16R4AE
FC6A-C16R1CE
FC6A-C16R4CE
FC6A-C16K1CE
FC6A-C16K4CE
FC6A-C16P1CE
FC6A-C16P4CE
FC6A-C16R1DE
FC6A-C16R4DE
FC6A-C16K1DE
FC6A-C16K4DE
FC6A-C16P1DE
FC6A-C16P4DE

FC6A-C24R1AE
FC6A-C24R4AE
FC6A-C24R1CE
FC6A-C24R4CE
FC6A-C24K1CE
FC6A-C24K4CE
FC6A-C24P1CE
FC6A-C24P4CE

FC6A-C40R1AE
FC6A-C40R4AE
FC6A-C40R1CE
FC6A-C40R4CE
FC6A-C40K1CE
FC6A-C40K4CE
FC6A-C40P1CE
FC6A-C40P4CE
FC6A-C40R1DE
FC6A-C40R4DE
FC6A-C40K1DE
FC6A-C40K4DE
FC6A-C40P1DE
FC6A-C40P4DE

3 modules™

CAN 11939 All-in-One CPU module

FC6A-C40R1AE]
FC6A-C40R4AE]
FC6A-C40R1CE]
FC6A-C40R4CE]
FC6A-C40K1CEJ
FC6A-C40K4CE]
FC6A-C40P1CEJ]
FC6A-C40P4CE]
FC6A-C40R1DE]
FC6A-C40R4DE]
FC6A-C40K1DE]
FC6A-C40K4DE]
FC6A-C40P1DEJ]
FC6A-C40P4DEJ

3 modules™

IDEC

Location
Expansion Interface
CPU Module Remote Slave Module
Basic Expansion Basic Expansion
Expansion Interface Expansion Interface
Side Side Side Side
Yes Yes -3 —3
Yes Yes -3 —3
2-139
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Location
Module Type Type No. Number of
Modules Basic Expansion Basic Expansion
Expansion Interface Expansion Interface
Side Side Side Side
FC6A-D16R1CEE
FC6A-D16R4CEE
FC6A-D16K1CEE
FC6A-D16K4CEE
FC6A-D16P1CEE 7 modules +
Plus CPU module FC6A-D16P4CEE 8 modules™ Yes Yes - -
FC6A-D32K3CEE
FC6A-D32K4CEE
FC6A-D32P3CEE
FC6A-D32P4CEE

*1 When the expansion interface module (expander) is used, communication modules can also be connnected to the expansion interface side

(right side).

*2  When the expansion interface module (expander) is used, a total of 15 communication modules, seven communication modules on the basic
expansion side (left side) and additional eight communication modules on the expansion interface side (right side), can be connected to the CPU
module. Communication modules cannot be connected to the expansion interface remote slave module.

*3  The expansion interface remote master/slave module cannot be connected to All-in-One CPU module or CAN 31939 All-in-One CPU module.
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Terminal Arrangement and Wiring Examples
m FC6A-SIF52, FC6A-SIF524

Screw fastened type: FC6A-SIF52 Push-in type: FC6A-SIF524
Applicable connector: FC6A-PMTC10PN02 Applicable connector: FC6A-PMSC10PN02
_E \—I DEC '7?(25435 \—I DEC R/?(ZSJSS
PW PW
g1 | [is1 © E@ $10
e | [ze §oL] | |2
Dy O (= H©) =
3 o || 5 H©) =
(i ON | = H©) o
g @ ||| = H©) =
L (=] (@ = £0) =
e ’
3= @ @)
I [ T
g O :©)
g O B(O)
8= |@ 30
8= |@ 50
8 (@ H©)
() @)
g1 @ @)
E ] | E 30
3] @ @)
3= @ H©)
ITT I [[ IT I
FC6A-SIF52 FC6A-SIF524
NS NS
-~ -~ Terminal No. I/0 Signal Name
RS1(RTS) Output Request to send
ER1(DTR) Output Data terminal ready
| SD1(TxD) Output Transmitted data
RS232C RD1(RxD) Input Received data
. | DR1(DSR) Input Data set ready
Upper Side Port L SG1 — Signal ground
) NC - -
Al Input/output | Data A
RS485— B1 Input/output | Data B
L L SG1 — Signal ground
~ _ [Terminal No. I/0 Signal Name
RS2(RTS) Output Request to send
ER2(DTR) Output Data terminal ready
| SD2(TxD) Output Transmitted data
RS232C RD2(RxD) Input Received data
. | DR2(DSR) Input Data set ready
Lower Side Port L SG2 - Signal ground
) NC — —
A2 Input/output | Data A
RS485— B2 Input/output | Data B
L L SG2 - Signal ground
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Wiring Example When Using Both Ports

RS232C
Interface
Device

Upper Side Port
Terminal No.

RS1(RTS)

ER1(DTR)

SD1(TxD)

RD1(RxD)

DR1(DSR)
SG1

Shield

NC

Al

Bl
SG1

Lower Side Port
Terminal No.
RS2(RTS)
ER2(DTR)
SD2(TxD)
RD2(RxD)
DR2(DSR)
SG2
NC
A2
B2

Terminating
Resistance

7

\ S

SG2

T

S EIrErn S A

Shield

RS485
Interface
Device

Terminating
Resistance

RS485
Interface
Device

The serial communication module is equipped with two serial ports, and serial communication can be performed using both serial
ports simultaneously. RS-232C or RS-485 can be selected and used for each port.
Above wiring example shows RS-232C communication with the upper side port and RS-485 communication with the lower side
port.

Notes:
o A single port cannot be used as RS-232C and RS-485 simultaneously.

2-142

« When communication conditions are unstable, add terminating resistance matched to the characteristic impedance to both ends of the cable.
Use resistance with a rating of 1/2 W or higher.
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Expansion Interface Modules

The expansion interface modules are available as an expander that is added in between expansion modules to expand the number of
connected modules and as remote modules (remote master and remote slave) that are daisy chained by Ethernet cables and allow
expansion modules to be positioned away from the CPU module. Remote master/slave modules can be connected only to the Plus
CPU module.

Expansion Interface Module (Expander)

The number of expansion modules that can be connected to the CPU module (basic expansion side) is seven modules, but
additional eight expansion modules (expansion interface side, maximum 256 I/O points) can be connected by installing the
expansion interface module (expander).

Expansion Interface Module (Expander)

CPU Module Expansion Modules (FC6A-EXM2, FC6A-EXM24) Expansion Modules
\ A \ A \
\ \
7 maximum 8 maximum
Y Y /
Basic Expansion Side Expansion Interface Side

Notes:
¢ Only one expansion interface module (expander) can be connected to one CPU module.

¢ When using the expansion interface module (expander) together with expansion interface modules (remote master/slave) on the Plus CPU
module, one expansion interface module (expander) can be connected per remote slave that is daisy chained to the remote master. For
details, see "Expansion Interface Modules (Remote Master/Slave)" on page 2-146.

¢ The maximum number of modules that can be connected depends on the modules. For detailed restrictions when using the expansion
interface module and connection examples, see "Connection Restrictions When Expanding the PLC" on page 3-37.

Parts Description

FC6A-EXM2
- ~ (1) Power LED [PWR] e N
(2) Expansion Connector 1 (3) Expansion Connector 2
o /j [@J o © \ A o \7@
1)
H 0 d 00 . L = 0
Ik

(N J A J/

a0y

G o

(4) Power Terminal Block — =

(1) Power LED [PWR]
This LED turns on when the power is supplied to the expansion interface module (expander).

(2) Expansion Connector 1
This connector is used to connect the expansion module on the basic expansion side.

(3) Expansion Connector 2
This connector is used to connect the expansion module on the expansion interface side.

(4) Power Terminal Block
These terminals supply 24V DC power to the expansion interface module (expander).
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Function Specifications

Type No.

FC6A-EXM2, FC6A-EXM24

Rated Operating Voltage

24V DC (supplied from external power)

Voltage Fluctuation Range

20.4 to 28.8V DC (including ripple)

Internal Power

CPU module side supply 20 mA (5V DC), 0 mA (24V DC)

Current Draw
External Power

When maximum number of modules is connected™ 0.77 A (28.8V DC)

Maximum Power Consumption™!

19 W (28.8V DC)

Basic Expansion

Connectable CPU modules: All CPU modules

1/0 Side Connectable expansion modules: ~ Maximum of 7 modules™
Expansion :
Expansion . Connectable expansion modules: Maximum of 8 modules
Interface Side

Allowable Momentary Power
Interruption

10 ms or longer (when rated power supply voltage)

Isolation between Internal Circuit

Not isolated

Withstand Voltage

Between power and FE terminals: 500V AC, 1 minute

Insulation Resistance

Between power and FE terminals: 10 MQ or higher (500V DC insulation resistance tester)

Inrush Current

35 A maximum

Ground

D-type ground (Class 3 ground)

Ground Wire

See "Connection Restrictions When Expanding the PLC" on page 3-37

Power Supply Wire

See "Connection Restrictions When Expanding the PLC" on page 3-37

Power Supply | Insertion/Removal
Connector Durability

100 times minimum

Effect of Improper Power Supply
Connection

Reverse polarity: No operation, no damage

Improper voltage: Permanent damage may be caused

Improper lead connection: Permanent damage may be caused

Weight

150 g

*1 The value when the expansion interface module (expander) + 8 expansion modules (expansion interface side) are used.
*2  The maximum is five modules when the expansion interface remote master module is connected to the Plus CPU module.

Terminal Arrangement and Wiring Examples

m FC6A-EXM2, FC6A-EXM24
Screw fastened type: FC6A-EXM2

Applicable connector: FC6A-PMTB03PN02

L

(-

1IEEEl

looa

(1) Power supply terminals

External Power L——— +
24V DC 24V DC

B || power Input

4;——E

Push-in type: FC6A-EXM24
Applicable connector: FC6A-PMSB03PN02

¢

——— : Fuse

For wiring precautions, see "Power Supply and Power Supply Wiring" on page 3-20.
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Power Supply Precautions
¢ When supplying the power to the CPU module and to the expansion interface module (expander) with different power supplies, turn the modules
on and off in the order in the following table. An error may occur on the CPU module if the power on order or the power off order is mistaken.

Power Supply Order
Turn on the expansion interface module (expander) and the CPU module at the same time, or in expansion interface
module (expander) — CPU module order

Turn off the expansion interface module (expander) and the CPU module at the same time, or in CPU module —

Power on

Power off L
expansion interface module (expander) order
Expansion interface module (expander) on
main power o J I_

CPU module main power " _l—‘_
OFF : 7

| |
— s

0 s or longer 0 s or longer

¢ When the CPU has suffered a power interruption and restarts, RUN/STOP follows the function area settings.
When the expansion interface module (expander) has suffered a power interruption, the CPU maintains its RUN/STOP status regardless of that
power interruption.
The other cartridges and the HMI module operate regardless of whether or not the expansion interface module is powered.
This section describes items that are particular affected by a power interruption of the expansion interface module.

Expansion interface module (expander) on
main power o _, I_,

CPU module main power

ON
OFF

_ |

Expansion module I/O  on

(Basic Expansion Side) o Q K |
|

Expansion module I/O  on
(Expansion Interface Side) o

1/0 for all expansion modules is off
when the expansion interface
module (expander) main power is off.

o If the expansion interface module (expander) main power supply is on and the CPU module main power supply is off, the expansion modules on
the expansion interface side are set to the reset status. Please note that during the reset status, the analog I/O module and PID module LED
indicators are on. This is not a malfunction.
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Expansion Interface Modules (Remote Master/Slave)

The Plus CPU module can be expanded with up to a maximum of 63 modules (I/O points: maximum 2,016 points) using expansion
interface modules (remote master/slave). The expansion interface modules (remote master/slave) are the remote master which
connects to the expansion connector of the Plus CPU module and the remote slave which connects to expansion modules that are
positioned away from the CPU module.

The expansion interface remote master module can be connected only to the basic expansion side of the Plus CPU module. At this
time, the maximum number of expansion modules (basic expansion side) that can be connected to the remote master is five
modules, but additional eight expansion modules (expansion interface side) can be connected by installing the expansion interface
module (expander).

Expansion interface remote slave modules are daisy chained to the remote master using Ethernet cables.

The group of expansion modules that are connected to the expansion connectors and communication connectors of the Plus CPU
module and expansion interface remote slave modules are called as nodes. As illustrated below, the first node that includes the
Plus CPU module is called node 0, and the nodes containing remote slaves are called node 1, node 2, and up to node 10 in order
from those closest to node 0. The maximum number of nodes is 11, from node 0 to node 10.

The maximum number of expansion modules (basic expansion side) that can be connected to the remote slaves is seven modules,
but additional eight expansion modules (expansion interface side) can be connected by installing the expansion interface module
(expander).

Expansion Interface ) Expansion Interface )
Remote Master Module Expansion  Module (Expander) ~ EXpansion
Plus CPU Module  (FC6A-EXM1M) Motiules (FC6A-EXM2, FC6A-EXM24) ModAuleS
\ /

!

Node 0 —

8 maximum

Y Y

Expansion Port [Exp. port M]/ (1) Basic Expansion Side Expansion Interface Side

Ethernet Cable Expansion Interface
Expansion  Module (Expander)  Expansion

(Length Between Nodes: 100 m max.) Modules  (FCGA-EXM2, FCBA-EXM24) Modules

Expansion Port 1 [Exp. port S1] \ A / A
y -
Node1 | Eipechof o0 (ol el et ...
Expansion Interface = 7 maximum 8 maximum
Remote Slave Module B ol e e ol e
(FC6A-EXM1S, v v -
FC6A-EXM1S4) Basic Expansion Side Expansion Interface Side
Daisy Chain | Expansion Port 2 [Exp. port S2] ) Expansion Interface
Connection Expansion ~ Module (Expander)  Expansion
Modules (FC6A-EXM2, FC6A-EXM24) Modules
Expansion Port 1 [Exp. port S1] \ A / A
\ 1
otz | MIElel el Ml
Expansion Interface ﬂ 7 maximum 8 maximum
Remote Slave Module il s il e gl m
(FC6A-EXM1S, y v
FC6A-EXM154) / : (3) Basic Expansion Side Expansion Interface Side
Expansion Port 2 [Exp. port S2] . Expansion Interface
o Expansion Module (Expander)  Expansion
. FC6A-EXM2, FC6A-EXM24
Expansion Port 1 [Exp. port S1]y H ModAules ( / ) ModAuIes
y -
Node 10 | [ ¢l =all -« -« A{ERU WER =Rl e
Expansion Interface | g 8 maximum
Remote Slave Module - J
(FC6A-EXM1S, @) — — _
FC6A-EXM154) Basic Expansion Side Expansion Interface Side
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(1) For the remote master, connect expansion port [Exp. port M] to expansion port 1 [Exp. port S1] on the remote slave

installed as node 1 using an Ethernet cable.

(2) To install node 2, connect expansion port 2 [Exp. port S2] on the remote slave of node 1 to expansion port 1 [Exp. port

S1] on the remote slave installed as node 2 using an Ethernet cable.

(3) To add more nodes, follow the same procedure and connect expansion port 2 [Exp. port S2] on the remote slave of

upstream node n to expansion port 1 [Exp. port S1] on the remote slave of downstream node n+1 using an Ethernet

cable. (n=31t09)
(4) A maximum of 10 nodes can be used.

Do not connect an Ethernet cable to expansion port 2 [Exp. port S2] of the remote slave installed as the last node.

Notes:

The expansion interface remote master module can be connected only to the Plus CPU module and used on the basic expansion side.

A maximum of 10 expansion interface remote slave modules can be used within a single daisy chain connection setup.

Only one expansion interface module (expander) can be connected to each node.

The only connection that is supported between the remote master and remote slaves is a daisy chain connection. Star connections and tree
connections are not supported.

The maximum number of expansion modules that can be connected is 63 modules, but the maximum number of modules that can be
connected depends on the connected module. For details on restrictions when using expansion interface modules (remote master/slave), see
"Connection Restrictions When Expanding the PLC" on page 3-37.

Any devices other than the expansion interface remote master/slave modules do not operate even if they are connected to the expansion
port [Exp. port M] on the expansion interface remote master module or the expansion port 1 [Exp. port S1] or the expansion port 2 [Exp.
port S2] on the expansion interface remote slave module. If connected with an Ethernet cable, the expansion interface remote master
module does not recognize the expansion interface remote slave modules.

Part Names and Functions

m Expansion Interface Remote Master Module
FC6A-EXM1M

(1) Power LED [PWR]
‘ A (2) Error LED [ERR]

(5) Exp/ansion Connector 1 (3) LINK LED [LNK]
/j = o o (4) ACT LED [ACT]
= N
(6) Expansion Connector 2
H 0 g 0 - \
B =R
\
N ! J
I

J/

G

P—

(8) Ground Terminal

(7) Expansion Port [Exp. port M] — | | @@
ol
O

(1) Power LED [PWR]

This LED turns on when the power is supplied to the expansion interface remote master module from the internal power
supply of the Plus CPU module.

(2) Error LED [ERR]

This LED turns on when the following errors occur in the expansion interface remote master module.

When the cable breaks or the power supply to the expansion interface remote slave modules is turned off (LINK not established state
continues for 10 seconds or longer)

When there is an Ethernet communication error (when LINK is established and data is not normally received for a fixed amount of time or
longer even when one expansion interface remote slave module is connected)

When there is an internal circuit error

When there is a CPU module error

(3) LINK LED [LNK]

This LED turns on when an expansion interface remote slave module is connected using an Ethernet cable.
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(4) ACT LED [ACT]
This LED flashes when the module is communicating with the expansion interface remote slave module connected using an
Ethernet cable.

(5) Expansion Connector 1
This connector is used to connect the Plus CPU module or an expansion module.

(6) Expansion Connector 2
This connector is used to connect an expansion module.

(7) Expansion Port [Exp. port M]
This port is used to connect an expansion interface remote slave module using an Ethernet cable.

(8) Ground Terminal
The functional ground terminal.

= Expansion Interface Remote Slave Module

FCOA-EXMIS (1) power LED [PWR] ————f— - _ )
(2) Run LED [RUN] (8) Expansion Connector
\
(3) Error LED [ERR] (| A o \7@
(4) LINK1 LED [LNK]
(5) ACT1 LED [ACT] %
(6) LINK2 LED [LNK] I
(7) ACT2 LED [ACT]
(9) Expansion Port 1 [Exp. port S1] ] %1 4
(10) Expansion Port 2 [Exp. port S2] %
Bl
(11) Power Supply Terminals &/
i — (12) Expansion Port 2 [Exp. port S2] Cover
G
e[|
(= @
=
\&4/

(1) Power LED [PWR]
This LED turns on when the power is supplied to the expansion interface remote slave module.

(2) Run LED [RUN]
This LED turns on when the expansion interface remote slave module is operating.

(3) Error LED [ERR]
This LED turns on when the following errors occur in the expansion interface remote slave module.

« When the cable breaks (data is not normally received for 10 seconds or longer on expansion port 1 [Exp. port S1])

« When the following occur for a connected expansion module:
o An unsupported module was connected.
o Exceeded 15 modules.
o Exceeded seven modules on the basic expansion side.
o Exceeded eight modules on the expansion interface side.
o Initialization error

(4) LINK1 LED [LNK]

This LED turns on when the expansion interface remote master module or upstream expansion interface remote slave
module is connected to expansion port 1 [Exp. port S1] using an Ethernet cable.
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(5) ACT1 LED [ACT]
When the LINK1 LED is on, this LED flashes when the module is communicating with the expansion interface remote master

module or upstream expansion interface remote slave module.

(6) LINK2 LED [LNK]
This LED turns on when the downstream expansion interface remote slave module is connected to expansion port 2 [Exp.

port S2] using an Ethernet cable.

(7) ACT2 LED [ACT]
When the LINK2 LED is on, this LED flashes when the module is communicating with the downstream expansion interface
remote slave module.

(8) Expansion Connector
This connector is used to connect an expansion module.

(9) Expansion Port 1 [Exp. port S1]
This port is used to connect the expansion interface remote master module or upstream expansion interface remote slave
module to the module using an Ethernet cable.

(10) Expansion Port 2 [Exp. port S2]
This port is used to connect the downstream expansion interface remote slave module to the module using an Ethernet cable.

(11) Power Supply Terminals
These terminals supply 24V DC power to the expansion interface remote slave module.

(12) Expansion Port 2 [Exp. port S2] Cover
A removable cover that protects expansion port 2 [Exp. port S2]. When using expansion port 2 [Exp. port S2], remove the
expansion port 2 [Exp. port S2] cover.

Expansion Modules That Can Be Connected to an Expansion Interface Remote Slave Module

Module Type Connectable to Expansion Interface Remote Slave Module
Digital I/O module Yes
Analog I/O module Yes
PID module Yes
Communication module —
Expansion interface module (expander) Yes
Expansion interface remote master module —

Function Specifications

FC6A-EXM1M FC6A-EXM1S, FC6A-EXM1S4

Type No. (Expansion interface remote master module) (Expansion interface remote slave module)

Rated Operating Voltage |Internal power: 5V DC (supplied from CPU module) |External power: 24V DC

Voltage Fluctuation — 20.4 to 28.8V DC (including ripple)

Range
Internal 75 mA supplied from CPU module (5V DC) —
Power
Current Draw - .
External . When maximum number of modules is connected:
Power 0.85 A (28.8V DC)

Allowable Momentary

Power Interruption — 10 ms or longer (when rated power supply voltage)

Isolation between

Internal Circuit Not isolated Not isolated

Withstand Voltage — Between power and FE terminals: 500V AC, 1 minute

Between power and FE terminals: 10 MQ or higher

Insulation Resistance —
(500V DC insulation resistance tester)

Inrush Current — 35 A maximum
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Tvpe No FC6A-EXM1M FC6A-EXM1S, FC6A-EXM1S4
yp ' (Expansion interface remote master module) (Expansion interface remote slave module)
Ground D-type ground (Class 3 ground)

Ground Wire

See "Recommended Ferrule List" on page 3-46.

Power Supply Wire

See "Recommended Ferrule List" on page 3-46.

Insertion
zz‘::;cst:fply /Removal — 100 times minimum
Durability
— Reverse polarity: No operation, no damage
Effect of Improper Power Improper voltage: Permanent damage may be caused

Supply Connection

Improper lead connection: Permanent damage may be
caused

Weight (approx.)

804g

165¢

Communication Port Specifications (Exp. port M, Exp. port S1, Exp. port S2)

Communication Type

IEEE 802.3-compliant 100BASE-TX (Auto MDI/MDI-X supported)

Communication Protocol

Dedicated communications (the modules cannot be connected to other Ethernet network)

Connector R345
Cable CAT 5 or higher, STP
Maximum Cable Length 100 m

Isolation between Internal Circuit

Pulse transformer isolated

Terminal Arrangement and Wiring Examples
m FC6A-EXM1S, FC6A-EXM1S4 (Expansion Interface Remote Slave Module)

Screw fastened type: FC6A-EXM1S
Applicable connector: FC6A-PMTB03PN02

|

EEE]

leaq]

&/

(1) Power supply terminals

External Power T—H—— +
24V DC I

24V DC
Power Input

4;——E

(1)—{

=

i
B

——— : Fuse

Push-in type: FC6A-EXM1S4
Applicable connector: FC6A-PMSB03PN02

For wiring precautions, see "Power Supply and Power Supply Wiring" on page 3-20.
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Power Supply Precautions

When supplying the power to the CPU module, expansion interface remote slave modules, and expansion interface modules
(expander) with separate power supplies, turn the modules on and off in the order given in the following table. An error will occur
on the CPU module if the order to turn the power supply on and off is wrong.

Power Supply Order
ON Expansion interface module (expander) -> Expansion interface remote slave module -> CPU module order
OFF CPU module -> Expansion interface remote slave module -> Expansion interface module (expander) order
Expansion interface module (expander) "
main power OFF J I—

‘ !
Expansion interface remote slave module " ! !
main power OFF — —
| |
CPU module main power b Lo
OFF : T :

or longer or longer or longer or longer

If the order to turn on the power supply is wrong, the expansion interface modules (remote master/slave) along with the connected
expansion modules can be initialized by turning on M8320 (Initialize Expansion Interface Remote Master/Slave Modules).

Programming Example
The following program shows how to recover the operation of the system using three expansion interface remote slave modules

when the power supply to those modules are turned on in a wrong order.

Obtain the number of connected expansion interface remote slave modules.

Expansion Interface Expansion Interface

Remote Master Module Remote Slave Module
Slot Info Quantity of Modules Obtain the number of connected expansion
I”i“al“zle Puse  TANDW(W)  S1 - S2 - D1- REP interface remote slave modules from D8597
M (Expansion Interface Remote Master Module
11 D8597 $0F00 D0000 Exp

M8120 Slot Info) and store it in DO00O.

Expansion Interface
Remote Slave Module
Quantity of Modules

SFTR S1 S2 N_B Bis

Shift the value in DO00O to the right for
1| eight bits to obtain the number of connected
D0000 0 16 8 expansion interface remote slave modules.

If the number of connected expansion interface remote slave modules is not three,
initialize the expansion interface remote master/slave modules.

Expansion Interface

Remote Slave Module %E'tte'fgfe%g;’(‘;f" If DO00O (the number of connected
- Quantity of Modules Master/Slave expansion interface remote slave modules)
Imt'alhzle Puse I C< >(W) Modules does not match with the actual system,
[l D0000 3 S three in this example, turn on M8320
M8120 M8320 (Initialize Expansion Interface Remote

Master/Slave Modules)
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Maximum I/O Points When Using Expansion Interface Modules (Remote Master/Slave)

The following table gives the number of digital I/O points and analog I/O points when expansion interface modules (remote
master/slave) are connected to the Plus CPU module and the maximum number of expansion modules and cartridges are
connected to the system.

I/0 Maximum No. of I/0 Points
Input 2,044
Digital I/O
Output 2,044
Input 511
Analog I/0
Output 258

..............................................................

A

Nodeo [ T
’E

Cartridges Expansion Interface
(3 maximum) Remote Master Module
(FC6A-EXM1M)

B

Expansion Modules
(63 maximum)

Expansion Interface

Remote Slave Module

(FC6A-EXM1S, FC6A-EXM1S4)

( Node 1

Expansion Modules (15 maximum)

Expansion Interface
Remote Slave Module )
(FC6A-EXM1S,
FC6A-EXM1S4)
(10 maximum) | Node 10

Expansion Modules (15 maximum)

Maximum number of expansion modules: 63
Maximum number of expansion cartridges: 3

Notes:
o I/0O refresh time of the expansion interface remote master/slave modules is stored in D8618 (Refresh Time of Expansion Interface Remote
Master/Slave Modules Current Value) and D8619 (Refresh Time of Expansion Interface Remote Master/Slave Modules Maximum Value).
When the outputs status are changed in a shorter time than the 1/0 refresh time of the expansion interface remote master/slave modules,
the outputs status may be reflected to the actual outputs. Make sure that the outputs are controlled in a longer time than the I/O refresh
time of the expansion interface remote master/slave modules.

o The expansion interface master/slave modules cannot be connected over the Ethernet switch.
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Calculation Method of I/0 Data Refresh Time
When expansion modules are used with the CPU module, an approximate value for the I/O data refresh time can be calculated
with the following equations.

Use the I/O data refresh time obtained with the following equations as a rough estimate.

= When Not Using an Expansion Interface Module (FC6A-EXM2, FC6A-EXM24, FC6A-EXM1M, FC6A-EXM1S, or
FC6A-EXM1S4)

I/O datarefreshtime = ( )module(s) + ( ) module(s) + ( )module(s) + ( ) module(s) + scan time
x 0.04 ms x 0.17 ms x 0.34 ms X 1.09 ms
AN v J N ~ J N v J AN v J
Digital I/O module Analog I/O module PID module Communication
module
Example:
Plus CPU Module Analog I/O Modules

[DoDoGopEE0

=P
=
= (o
=}
=
I3
=
= (o
=}
=

Digital I/O Modules PID Module

I/O datarefreshtime =4 x0.04ms+2x0.17ms+1x 0.34ms + 0 x 1.09 ms + scan time

= 0.84 ms + scan time

= When Using an Expansion Interface Module (Expander) (FC6A-EXM2, FC6A-EXM24)

I/O datarefreshtime = ( )module(s) + ( )module(s) + ( )module(s) + ( ) module(s) + scan time
x 0.08 ms x 0.29 ms x 0.58 ms x 1.09 ms
Digital I/O module Analog I/O module PID module Communication
module
Example:

Expansion Interface Module
Plus CPU Module (Expander) (FC6A-EXM2, FC6A-EXM24) PID Module

N——

g E
(=) =i
=i
- :
- :
(=) =i
(=] =i
- :
- :

[DEDEEEECE0aE)|

Y Y
Digital I/O Modules Analog I/0O Modules Communication
Modules

I/O datarefreshtime =7 x0.08ms+5x0.29ms+ 1 x 0.58ms + 2 x 1.09 ms + scan time

= 4.77 ms + scan time
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= When Using an Expansion Interface Module (Remote Master/Slave) (FC6A-EXM1M, FC6A-EXM1S, or
FC6A-EXM1S4)

1. I/0 data refresh time of node 0

I/O data refreshtime = ( ) module(s) + () module(s) + () module(s) + () module(s) + ( ) module(s)
x 0.34 ms x 0.04 ms x 0.17 ms x 0.34 ms x 1.09 ms
%—J %—J %K—J = ~ J = ~ J
FC6A-EXM1M Digital I/O module Analog I/O module PID module Communication
FC6A-EXM1S module
FC6A-EXM154 N ~ )

Expansion modules of node 0

+ () module(s) + () module(s) + () module(s) + scan time
x 0.04 ms x 0.17 ms x 0.34 ms
Digital I/O module Analog I/O module PID module
- ~ J

Expansion modules of node 1 and subsequent nodes

2. I/0 data refresh time of node 1 and subsequent nodes

I/0 data refresh time = I/O data refresh time of node 0 (1.) + { ( ) module(s) + () module(s)
x 1.2 ms x 0.3 ms
%r—J . J
FC6A-EXM1S Analog I/O module
FC6A-EXM1S4 PID module
“ J
Y

Expansion modules of node 1 and
subsequent nodes

+ () module(s) + () module(s) + () module(s) + 5ms} + 2+ scan time
x 0.04 ms x 0.17 ms x 0.34 ms
Digital I/O module Analog I/O module PID module
= J
Y

Expansion modules of node 1 and subsequent nodes
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2

Communication
Module

Analog I/0 Module
PID Module

Expansion Interface
Remote Master Module

A

PID Modules

leoocoocceed]
(S B EE )

(SISISIISISISISISICIS)

Plus CPU Module

Node 0

Examples:
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3 3 3
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2: PRODUCT SPECIFICATIONS

1. I/O data refresh time of node 0

I/0 data refreshtime =6 x034ms+2x0.04ms+1x0.17ms+1x0.34ms+1x 1.09 ms
+ 11 X 0.04 ms + 13 x 0.17 ms + 6 x 0.34 ms + scan time

= 8.41 ms + scan time
2. I/O data refresh time of node 1 and subsequent nodes

I/0 data refreshtime =841ms+{5x1.2ms+19x03ms+11x0.04ms+13x0.17ms+6x034ms+5ms}+2
+ scan time

19.11 ms + scan time
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m When Using an Expansion Interface Module (FC6A-EXM2, FC6A-EXM24, FC6A-EXM1S, FC6A-EXM1S4, or

FC6A-EXM1)

1. I/ 0O data refresh time of node 0

I/0 data refresh time = ( ) module(s) + () module(s) + () module(s) + () module(s) + (

x 0.68 ms x 0.08 ms x 0.29 ms x 0.58 ms

) module(s)

x 1.09 ms

J

%—J %f—J = ~ J “ ~ J
FC6A-EXM1M Digital I/O module Analog I/O module PID module
FC6A-EXM1S

Y

module

Communication

FC6A-EXM1S4 - ~
Expansion modules of node 0

+ () module(s) + () module(s) + () module(s) +
x 0.08 ms x 0.29 ms x 0.58 ms
%r—J - ~ J - ~ J
Digital I/O module Analog I/O module PID module

= J
v

Expansion modules of node 1 and subsequent nodes

2. I/0 data refresh time of node 1 and subsequent nodes

I/0 data refresh time = I/O data refresh time of node 0 (1.) + { ( ) module(s) + () module(s)
x 1.2 ms x 0.3 ms
%—J %f—J

FC6A-EXM1S Analog I/O module
FC6A-EXM154 PID module

= J
Y

Expansion modules of node 1 and
subsequent nodes

+ () module(s) + () module(s) + () module(s)
x 0.04 ms x 0.17 ms x 0.34 ms
Digital I/O module Analog I/O module PID module

“ )
Y

Expansion modules of node 1 and subsequent nodes that are not using
the FC6A-EXM2, FC6A-EXM24

scan time

+ () module(s) + () module(s) + () module(s) + 5ms} + 2 + scan time

x 0.08 ms x 0.29 ms x 0.58 ms
Digital I/O module Analog I/O module PID module

“ )
Y

Expansion modules of node 1 and subsequent nodes that are using
the FC6A-EXM2, FC6A-EXM24
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Examples: Expansion Interface

Remote Master Module Expansion Interface Module
Plus CPU Module (FCBA-EXM1M) (Expander) (FC6A-EXM2, FC6A-EXM24) PID Modules

Node 0

=53 B
=k =k
=k =k
=k 50
=k =k
=k =k
g o =k
B o =
= =k
T o}

66666666666
IBEEEECEEEEE]

B

|[mmElsmEs@m s
[DO[OOCCOooD]

[EEEE R

H_/

Y
Digital I/O Modules Analog I/0O Modules Communication Modules

Digital I/O Modules
A

Node 1

Expansion Interface —| g
Remote Slave Module
(FC6A-EXM1S,
FC6A-EXM154)

Analog I/;? Modules

Node 2

Expansion Interface 1~
Remote Slave Module
(FC6A-EXMLS,
FC6A-EXM1S4)

P Expansion Interface Module
Digita) 1/0 Modules (Expander) (FC6A-EXM2, FC6A-EXM24)

Node 3

Expansion Interface ]
Remote Slave Module
(FC6A-EXM1S,
FC6A-EXM1S4)

—_—
Analog I/0 Modules

Analog /O Modules

—

Node 4

Expansion Interface —1_
Remote Slave Module
(FC6A-EXM1S,
FC6A-EXM154)

ules PID Modules
A

Node 5

Expansion Interface
Remote Slave Module
(FC6A-EXM1S,
FC6A-EXM154)

[ceccssessssssssss|

T
°
@
o

5 0
@
?
°
@
@

=k
?
@
o

=k
@
3

Digital I/O Module

/ Digital I/O Module

Node 6 — Analog I/O Module

Expansion Interface —
Remote Slave Module
(FC6A-EXM1S,
FC6A-EXM154)

Expansion Interface Module
(Expander) (FC6A-EXM2, FC6A-EXM24)

Analog 14\0 Modules Analog I/0 Modules

Node 7

Expansion Interface —
Remote Slave Module
(FC6A-EXM1S,
FC6A-EXM154)
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1. I/O data refresh time of node 0

I/0 datarefreshtime =8x0.68ms+5x0.08ms+4x0.29ms+2x0.58ms+2x 1.09ms + 18 x 0.08 ms + 28 x 0.29 ms
+ 4 x 0.58 ms + scan time

= 22.22 ms + scan time
2. I/0O data refresh time of node 1 and subsequent nodes

I/O datarefreshtime =2222ms+{7%x1.2ms+32%x0.3ms+ 11x0.04ms+ 9 x0.17ms + 4 x 0.34 ms
+7%0.08ms+ 19 x 0.29ms + 0 x 0.58 ms + 5ms } + 2 + scan time

= 38.42 ms + scan time

Notes:
¢ The scan time is the time duration for executing one cycle of the user program that is cyclically executed.
e The scan time can be checked with special data register D8023 (Scan Time Current Value (ms)).
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HMI Module

The HMI module is connected to the CPU module's communication connector.

You can run and stop the user program, monitor device values, and modify settings using the LCD and operation buttons on the
HMI module. The HMI module also features the maintenance communication function, web server function, and send e-mail
function using Ethernet communication.

For details on the HMI module functions, the menu screen, and the operation methods, see "HMI Function" on page 7-1.

Parts Description

FC6A-PH1
4 . N\
WEEE@E (4) Communication
(1) Front Cover B ——1 Connector
" %ég >
L [ i u:L:‘
= ;i i—— M
b T T T [ T T T ,
1 A
(2) LCD \:\ : % "
I~ —_ | | i
(3) Cartridge Slot 3 moe
artridge Slot 3 _ L= ======----
N 0!l €. Al R
\E ;O (o i N\ U J
: .0 I\
= \j (5) Operation Buttons
e N BN
(10) HMI-Ethernet Port JamE e \\
— / N < (6) LINK LED
\(7) ACT LED
ﬁ ‘@ _ (8) Ground Terminal
i | — i i
| o [
= B3 =0
&L
|
[
=
[ (o
71 ooo
\Bottom )
(9) Dummy Cartridge — | _ E
S

(1) Front Cover
This cover prevents the mistaken operation of the operation buttons. Open the front cover when using the operation buttons
and when installing or ejecting the cartridge.

(2) LCD
Displays the menus to control the FC6A Series MICROSmart and display the status and settings for the FC6A Series
MICROSmart.

(3) Cartridge Slot 3
This slot is used for installing a cartridge. However, a communication cartridge cannot be used in cartridge slot 3 of the All-
in-One CPU module. A communication cartridge can be used in cartridge slot 3 of the Plus CPU module.

(4) Communication Connector
Connects the HMI module and the CPU module.

(5) Operation Buttons
Selects the display menu on the LCD and other functions. There are six buttons: @ (Up), ® (Down), © (Left), ® (Right),

(ESC), (o) (OK).

(6) LINK LED
This LED is on when a network-compatible device is connected to the HMI-Ethernet port with an Ethernet cable.

(7) ACT LED
This LED flashes when sending or receiving data while the LINK LED is on.
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(8) Ground Terminal
The functional ground terminal.

(9) Dummy Cartridge

A removable dummy cartridge that protects the cartridge slot. Remove the dummy cartridge when connecting a cartridge.

(10) HMI-Ethernet Port

This port allows Ethernet communication with connected devices that are equipped with an Ethernet interface.

Function Specifications

Type No. FC6A-PH1
Rated Power Voltage (Supplied from 5vDC
Module) 24V DC
HMI-Ethernet Port R345
Connector Insertion/Removal . .
L 100 times minimum
Durability
Module 5V DC 300 mA
Internal Current 24V DC 15 mA
Draw
Ground D-type ground (Type 3 ground)
Ground Wire UL1007 AWG18
Weight 170 g

m HMI-Ethernet Port Specifications

Points

1

Communication Type

IEEE 802.3 compliant

Communication Speed

10BASE-T, 100BASE-TX

Communication Functions

Maintenance communication

Connector

R345 (Auto MDI/MDI-X compatible)

Cable

CAT 5 or higher, STP

Maximum Cable Length

100 m

Isolation between Internal Circuit

Pulse transformer isolated

m Ethernet Communication Specifications

Number of Connections

8 maximum

Communication Mode

Maintenance Communication

Web Server Function

Yes

Web Data Storage

FROM

Web Data Capacity

5 Mbyte (Total size of the system web page and user web page)

Send E-mail Function

Yes

m LCD Specifications

Type

STN monochrome LCD

Resolution

64 x 192 pixels

Number of Characters

24 digits x 8 lines (8 x 8 pixel font)
12 digits x 8 lines (16 x 8 pixel font)
12 digits x 4 lines (16 x 16 pixel font)

Display Content

System menus, messages, operation status monitor

Contrast Adjustment

Not possible

Backlight

Yes (can be turned on and off)

IDEC
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Cartridge Base Module

The cartridge base module can be connected to the communication connector on the Plus CPU module to allow the use of
cartridges. The cartridge base module is equipped with cartridge slots 1 and 2. One cartridge base module can be connected to

the Plus CPU module.

Part Names and Functions
FC6A-HPH1

Vs

(3) Communication Connector 1

~

] T I’

° el

I [ L T

p
(4) Communication Connector 2

‘ o/'ﬁ 5

00

Protection Sticker

( (6) Communication Connector

\
\ o
]
\

(1) Cartridge Slot 1

: I
=
Y,
I
)
\E\
N
. —
0 —
=
Y,
—_—

Rl

T
-

-

~N

(1) Cartridge Slot 1
(2) Cartridge Slot 2

(5) Dummy Cartridges

This slot is used to connect a digital I/O cartridge, analog I/0O cartridge, or communication cartridge.

(2) Cartridge Slot 2

This slot is used to connect a digital I/O cartridge, analog I/O cartridge, or communication cartridge.

(3) Communication Connector 1
This connector is used to connect an HMI module.

(4) Communication Connector 2
This connector is used to connect the module to the Plus CPU module.

Note: The cartridge base module cannot be connected to the All-in-One CPU module or CAN J1939 All-in-One CPU module.

(5) Dummy Cartridges

Removable dummy cartridges that protect the cartridge slots. Remove the dummy cartridge when connecting a digital I/O
cartridge, analog I/O cartridge, or communication cartridge.

(6) Communication Connector Protection Sticker

This sticker protects the communication connector. Remove the communication connector protection sticker when

connecting the HMI module.
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Function Specifications

Type No.

FC6A-HPH1

Number of connected cartridges

2 maximum

Weight

9049

Notes:

¢ Do not install the cartridge base module in the Plus CPU module or remove it from the Plus CPU module when the Plus CPU module is

powered. Otherwise there is a risk of damage.

e Do not touch the connectors on the back of the cartridge when installing or removing it. Otherwise there is a risk of damaging the connectors
and making poor contact with module.

IDEC
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Cartridges

Three types of cartridges are available for the FC6A Series MICROSmart: digital I/O cartridges that expand the number of digital
inputs or outputs, analog I/O cartridges that expand the number of analog inputs or outputs, and communication cartridges that
expand RS-232C communication ports, RS-485 communication ports, or Bluetooth communication ports.

Digital I/0 Cartridges

Digital I/O cartridges expand the system with four digital inputs or outputs. Those cartridges can be connected to cartridge slots
on the All-in-One CPU module, CAN J1939 All-in-One CPU module, the cartridge base module, or the HMI module. For details on
digital cartridges, see "Digital I/O Cartridge" on page 10-1.

Digital I/0O Cartridge Specifications

Part Names and Functions

o | 2)

HOH HEH

 I—

(1) Terminals

These terminals connect the cartridge to the power supply and to input or output devices. The devices that can be connected
differ by the type of digital I/O cartridge.

(2) Connector
This connector connects the cartridge to Cartridge Slot 1 or 2 of the All-in-One CPU module or the cartridge base module.

Model List

Cartridge Type I/0 Points I/0 Signal Type No.
Digital input cartridge Input 4 DC input (shared sink/source): 12/24V DC FC6A-PN4
- i Transistor sink output: 12/24V DC FC6A-PTK4
Digital output cartridge Output | 4 -
Transistor source output: 12/24V DC FC6A-PTS4

Function Specifications

Type No. FC6A-PN4 | FC6A-PTK4 FC6A-PTS4
Rated Power Voltage 5.0V, 3.3V (supplied from CPU module)
5.0V: 0mA
D
Current Draw 33V: 35mA
Weight 15¢
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Digital Input Specifications

Type No.

FC6A-PN4

Rated Input Voltage

12/24V DC (shared sink/source)

Operating Load Voltage Range

0 to 28.8v DC

Rated Input Current

5 mA/1 point (when 24V DC)
2.5 mA/1 point (when 12V DC)

Terminal Arrangement

See "Wiring Arrangement and Wiring Examples" on page 2-167.

Input Impedance

4.4 kQ

Input Delay Time |TurnONTime |0.5ms
(24v DC) Turn OFF Time | 0.5 ms
External Loac_l forI/O Not needed
Interconnection

Signal Determination Method Static

Effect of Improper Input Connection

Even if wiring for sink or source connection is incorrect, no damages are caused.
If any input exceeding the rated value is applied, permanent damage may be caused.

Cable Length

3m

Input Operating Range

The operating range of Type 1 (IEC 61131-2) DC input modules is as follows.

Input Voltage (V DC)
A

28.8V
24V |
ON Area
8.5V
Transition Area
5V
OFF Area
0.9mA17 mA 53 mA 6.4 mA

Input Internal Circuit

» Input Current (mA)

4.3 kQ
Input© 1
COM ©

\_/
Internal Circuit
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Digital Output Specifications

Type No.

FC6A-PTK4

FC6A-PTS4

Output Signal

Transistor sink output

Transistor source output

Rated Load Voltage

12/24v DC

Operating Load Voltage Range

10.2 to 28.8V DC

Output Points

4 (4 points in 1 common line)

Rated Load

0.1 A/1 point

Terminal Arrangement

See "Wiring Arrangement and Wiring Examples" on page 2-167.

Voltage Drop (ON Voltage)

0.4 V or less, voltage between COM and output terminal when ON

Allowed Inrush Current

1 A maximum

Leakage Current

0.1 mA maximum

Clamping Voltage

50V

Lamp Load

2.4 W maximum

Inductive Load

L/R = 10 ms (28.8V DC, 1 Hz)

Protection Operation

None

External Current Draw

100 mA maximum, 24V DC (+V terminal supply power)

Output Delay Turn ON Time 450 ps maximum
Time
(24V DC) Turn OFF Time 450 ps maximum
Output Internal Circuit
FC6A-PTK4
K OV (+)
Internal o N
Circuit ( . N Z
\gne
O Output
=
o COM (-)
FC6A-PTS4
O COM (+)
Internal ]
Circuit ViN =
O Output
@Z = Vi
A4
> oV ()
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2-166

IDEC



2: PRODUCT SPECIFICATIONS

Wiring Arrangement and Wiring Examples

FC6A-PN4

FC6A-PN4
DC.IN

0 1com com2 3

D>

D>

HEE

FVEEY

-| 2-wire |+
Sensor
il . il
1" [
10.2 to 28.8V DC 10.2 to 28.8V DC
PNP NPN

[.] :Fuse @ :Load

FC6A-PTK4 FC6A-PTS4
FC6A-PTK4 FC6A-PTS4
Tr.OUT SINK Tr.OUT SOURCE
0 1COM(-) V+ 2 3 0 1COM(+) V- 2 3
oo 2@ oo 22
FAGE] FEIE R L
QO |: | QO QO |, | QO
UDEE ([ Dmme |00
T

(D) Rated Load: 12 to 24V DC/0.1 A

Insert a fuse that corresponds to the load.
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Analog I/0 Cartridges

Analog I/0 cartridges can be connected to cartridge slots on the All-in-One CPU module, CAN 31939 All-in-One CPU module,
cartridge base module, or HMI module. These cartridges expand the system with a maximum of six analog inputs or outputs. For
details on analog I/O cartridges, see "Analog I/O Cartridge" on page 10-7.

Parts Description

(- %3)
1) oo (@@ o I@E
O0H EEE

(1) Channel 0 terminals
The terminals connect an input device or an output device. The devices that can be connected differ by the type of analog
I/O cartridge.

(2) Channel 1 terminals
The terminals connect an input device or an output device. The devices that can be connected differ by the type of analog
1/O cartridge.

(3) Connector
Connects the cartridge to cartridge slot 1 or 2 on the All-in-One CPU module, CAN J1939 All-in-One CPU module, or cartridge
base module or cartridge slot 3 on the HMI module.

Model List
Cartridge Type I/0 Points I/0 Signal Type No.
. Output 2 Voltage output: 0 to 10V DC FC6A-PK2AV
Analog output cartridge
Output 2 Current output: 4 to 20mA DC FC6A-PK2AW
Voltage input: 0 to 10V DC
Input 2 oltage input: 0 to 10 FC6A-PI2A

Current input: 0 to 20mA DC, 4 to 20mA DC

Thermocouple input: K, J,R, S, B, E, T, N, C
Input 2 FC6A-PJ2CP
pu Resistance thermometer input: Pt100, Pt1000, Ni100, Ni1000

Analog input cartridge

Function Specifications

Type No. FC6A-PK2AV | FC6A-PK2AW FC6A-PJ2A FC6A-PJ2CP

Rated Power Voltage 5.0V, 3.3 V (supplied from module)

Current Draw 5.0V: 70 mA 5.0V: 185 mA 5.0V: — 50V: —
3.3V:30mA 3.3V: 30 mA 3.3V:30 mA 3.3V:30 mA

Weight 15¢g 15¢g 15¢g 15¢g
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= Analog Output Specifications

Type No. FC6A-PK2AV FC6A-PK2AW
Output Voltage 0 to 10V DC —
Type and
Output Current — 4 to 20mA DC
Range
Load Impedance 2 kQ or higher 500 Q or lower
Load Type Resistive load
DA Conversion Time Max 40 ms Max 20 ms
ggnversion Output Update Interval 20 ms 20 ms
Total Output System Transfer Time DA conversion time + Output Update Interval + 1 scan time
Maximum Error at 25°C +0.3% of full scale +0.3% of full scale
Output Temperature Coefficient +0.02% of full scale/°C +0.02% of full scale/°C
Error Output Ripple Max 30 mV Max 30 mV
Overshoot 0% 0%
Digital Resolution 4,096 steps (12 bits) 4,096 steps (12 bits)
Input Value per Step 2.44 mV (0 to 10 V) 3.91 pA (4 to 20 mA)
Data Data Type in Application Program 0 to 4,095 (0 to 10 V) 0 to 4,095 (4 to 20 mA)
Monotonicity Yes Yes
Current Loop Open — Not detectable
Maximum Temporary Deviation Max +4.0% of full scale Max +4.0% of full scale
Noise during Electrical Noise Tests
Resistance Recommended Cable Pair shielded cable
Crosstalk MAX 1 LSB MAX 1 LSB
Isolation None None
Effect of Improper Output Connection No damage No damage
Calibration or Verification to Maintain Rated . .
Accuracy Not possible Not possible
= Analog Input Specifications
Type No. FC6A-PJ2A FC6A-PJ2CP
Input Type Voltage Current Resistance Thermometer Thermocouple
Pt100:
g:?ggtgosf (;OGCZOF) (K) -200 to 1,300°C (-328 to 2,372°F)
Pt1000: ! (3) -200 to 1,000°C (-328 to 1,832°F)
2200 to +600°C (R) 0to 1,760°C (32 to 3,200°F)
4t020mADC | (-328to 1,112°F) (5) 0t 1,760°C (32 to 3,200°F)
Input Type and Input Range 0 to 10V DC 0 to 20mA DC Ni100: (B) 0 to 1,820°C (32 to 3,308°F)
-60 to +180°C (E) -200 to 800°C (-328 to 1,472°F)
(-76 to 356°F) (T) -200 to 400°C (-328 to 752°F)
Ni1000: (N) -200 to 1,300°C (-328 to 2,372°F)
-60 to +180°C (C) 0 to 2,315°C (32 to 4,199°F)
(-76 to 356°F)
Input Impedance Min 1 MQ Max 250 Q Min 1 MQ
Allowed Conductor Resistance - - Max 10 Q -
Detected Input Current — — TYP: 0.2 mA Max 1.0 mA —
Sampling Time 10 ms 10 ms 250 ms 250 ms
?iammepling Repetition 20 ms 500 ms
AD TPtaI*{an't Delay Sampling time + Sampling repetition time + 1 scan time
Conversion | Time
Type of Input Single-ended
Operation Mode Self-scan
Conversion Method SAR
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Type No. FC6A-PJ2A FC6A-PJ2CP

Input Type Voltage Current Resistance Thermometer Thermocouple
+0.1% of full scale

Cold junction compensation
accuracy £4.0°C or lower

Exceptions
R, S thermocouple error:
- (o]
;llsa:(clmum Error at +0.1% of full scale +0.1% of full scale 2:06£ 2COO°C range only)
B thermocouple error:
Not guaranteed
(0 to 300°C range only)
K, J, E, T, N thermocouple error:
+0.4% of full scale
(0°C or lower range only)

Input Error

Temperature

0, o] 0, 0
Coefficient +0.02% of full scale/°C +0.02% of full scale/°C

Pt100: Approx. 10,500 K: 15,000 (14 bits)
. ) J: 12,000 (14 bits)
(equivalent to 14 bits) . .
. R: 17,600 (15 bits)
Pt1000: Approx. 8,000 . .
(equivalent to 13 bits) S+ 17,600 (15 bits)
Digital Resolution 4,096 steps (12 bits) .q B: 18,200 (15 bits)
Ni100: Approx. 2,400 .
. . E: 10,000 (14 bits)
(equivalent to 12 bits) .
; T: 6,000 (13 bits)
Ni1000: Approx. 2,400 )
(equivalent to 12 bits) N: 15,000 (14 bits)
Data C: 23,150 (15 bits)
4.88 pA
Inbut Value per Ste 2.44 mvV (0 to 20mA DC) |0.1°C 0.1°C
P P P loto1ovpe) [3.91pA 0.18°F 0.18°F
(4 to 20mA DC)
Application Data Type | Can be arbitrarily set for each channel in a range between -32,768 to 32,767
Monotonicity Yes
Input Data Out of Detectable™3
Range
Maximum Temporary
Deviation
+4, 0,
Noise dur_‘ing Electrical Max £4.0% of full scale
Resistance | Noise Tests
Recommended Cable | Pair shielded cable Pair cable
Crosstalk Max 1 LSB
Isolation None

Effect of Improper Input Connection | No damage
Maximum Permanent Allowed
Overload™ (No Damage)
Selection of Input Type and Input
Range

Calibration or Verification to
Maintain Rated Accuracy

13V 40 mA 13V

Using programming software

Not possible

*1 Total input delay time indicates the total value of the sampling repetition time plus the internal processing time. The total input delay time
increases in proportion to the number of channels used.
*2 The arbitrary setting is a function that uses the digital resolution data by scaling it to arbitrary data (that arbitrarily sets the lower limit value and
the upper limit value). The range setting (-32,768 to 32,767) is specified with data registers.
Example: When -5 V is input, 1,024 is displayed as long as the arbitrary setting is not configured, but -500 is displayed when the arbitrary setting is
configured as upper limit value = 1,000 and lower limit value = -1,000, and this makes it easier to intuitively read the input voltage value.

When the digital resolution data is 12 bits and the input range is -10 to +10 V
Upper Limit Value=1,000

Raw Input Value 0 1,024

Input Voltage Value -10V -5V

*3 Input data out of range is reflected in the status of the analog I/O module.
*4 The maximum voltage/current value that can be input without damage.
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Output Internal Circuit
FC6A-PK2AV, FC6A-PK2AW

Analog Signal +
Analog Output
Element
Switching Signal -
Input Internal Circuit
FC6A-PI2A
— +O0—1 % g
=t Circuit
a Input Circui
Voltage Input I:I E= P
=
——0O J_
GND
GND
Current Input I:I
—+ O
FC6A-PI2CP
Voltage Supply
A +0O E

Input Circuit

Multiplexer

GND

Voltage Supply
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Wiring Arrangement and Wiring Examples

A Caution

Do not connect a thermocouple to a part with hazardous voltage (60V DC or peak 42.4V DC or higher part).

Before turning on the power, please check that the wiring is correct. If the wiring is incorrect, the analog I/O cartridge
may be damaged. When the analog I/O cartridge may malfunction due to noise, wire it with a shielded cable and
connect both ends to the FE.

¢ When connecting cables to the analog I/O cartridges, the tightening torque is 0.22 to 0.25 Nm.

FC6A-PK2AV

Oto10V

Analog Voltage Input Device
FC6A-PJ2A

INO
-1
Fi>
Oto10V

Analog Voltage Output Device

2-172

Oto10V

Analog Voltage Input Device

0to 20 mA
4t0 20 mA

Analog Current Output Device

FC6A-PK2AW

ouTo
NC| - | +

4to 20 mA

Analog Current Input Device

FC6A-PJ2CP

INO
A| B |PB
- | NC

Al B| B

Pt / Ni

Resistance Thermometer
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Analog Current Input Device

NC
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VIDEC



2: PRODUCT SPECIFICATIONS

Communication Cartridges

Communication cartridges can be connected to cartridge slots on the All-in-One CPU module, CAN 11939 All-in-One CPU module, the
cartridge base module, or HMI module connected to the Plus CPU module. These cartridges expand the system with RS-232C, RS-
485, or Bluetooth communication ports.

Note: The cartridge slot on the HMI module connected to the All-in-One CPU module or CAN 11939 All-in-One CPU module cannot be used.

RS-232C and RS-485 Communication Cartridges

The RS-232C and RS-485 communication cartridges support the maintenance communication, user communication, and Modbus
communication. The RS-485 communication cartridge also supports the data link communication.

Parts Description

1) DD |22 o < n
FEE [EEE

(1) Terminals
These terminals connect a device equipped with a serial interface (RS-232C or RS-485). The devices that can be connected
differ by the type of communication cartridge.

(2) Connector
The connector used to connect the cartridge to cartridge slot 1 or 2 on the All-in-One CPU module, CAN J1939 All-in-One

CPU module, or cartridge base module or cartridge slot 3 on the HMI module connected to the Plus CPU module.

Model List
Cartridge Type Points Type Type No.
RS-232C communication cartridge 1 Serial interface (RS-232C) FC6A-PC1
RS-485 communication cartridge 1 Serial interface (RS-485) FC6A-PC3
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Function Specifications

Type No. FC6A-PC1 FC6A-PC3
Rated Power Voltage 5.0V, 3.3 V (supplied from module) 5.0V, 3.3V (supplied from module)
Current Draw 5.0 V: Max 23 mA 5.0 V: Max 23 mA
3.3 V: Max 6 mA 3.3 V: Max 6 mA
Weight 15¢g 15¢
= Communication Specifications
Type No. FC6A-PC1 FC6A-PC3
Electrical Characteristics EIA RS232C EIA RS485
Maximum Communication Speed 115,200 bps 115,200 bps
Maintenance Communication Yes Yes
User Communication Yes Yes
Data Link Communication Yes Yes
Modbus Master Yes Yes
Modbus Slave Yes Yes
Maximum Cable Length 5m 200 m
Isolation between Internal Circuit Not isolated Not isolated
Cable | Recommended Cable Shielded multicore cable: 24 AWG Shielded twisted-pair cable: 24 AWG

é Caution When connecting cables to the communication cartridges, the tightening torque is 0.22 to 0.25 Nm.
Recommended screwdriver: SZS 0.4x2.5 (Phoenix Contact) and SDS 0.4x2.5x75 (Weidmdiller)
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Terminal Arrangement and Wiring Examples

Notes:

When there is a risk of malfunction due to noise, ground the shielded cables.
Fully read and understand the manual for the device that will be connected to and communicate with the communication cartridge before

For the cables to use for wiring, fabricate and use the recommended cable or an equivalent type of shielded cable.

wiring it.
FC6A-PC1
Terminal Name I/0 Direction Signal Name, etc.
RS (RTS)™! Output Request to send
ER (DTR) Output Data terminal ready
SD (TxD) Output Transmitted data
RD (RxD) Input Received data
DR (DSR) Input Data set ready
SG (SG) — Signal ground
*1 The RS terminal is a constant output terminal.
—
FC6A-PC1
RS232
RS ER SD RD DR SG
2@ 2 2 D D)
il it

RS232C

Interface Device

= Shield
FC6A-PC3
Terminal Name I/0 Direction Signal Name, etc.
A I/0 Data A"
B I/0 Data B!
SG — Signal ground™
*1 The terminals are shorted inside the cartridge.
— —
FC6A-PC3 FC6A-PC3
RS485 RS485
A B SG A B SG A B SG A B SG
@@ D) @@ @ @ @ @ ==
HEE| |EEE FIEE| (BUEIE
) A \\’ \ PO \\' Terminating Resistance
Terminating : ' / / //// : l RS485
Resistance \\'/ ________ \K ________ N o \\ ________ \:_/ Interface Device
Shield mrgFE

Note: When communication quality is unstable, add terminating resistance matched to the characteristic impedance to both ends of the cable. Use

resistance with a rating of 1/2 W or higher.
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Bluetooth Communication Cartridge
The Bluetooth communication cartridge supports the maintenance communication and user communication.

m Part Names and Functions

L0 L(l)

(1) Connector
The connector used to connect the cartridge to cartridge slot 1 or 2 or cartridge slot 3 on the HMI module connected to the

Plus CPU module.

= Function Specifications

Type No. FC6A-PC4

Rated Power Voltage 5.0V, 3.3 V (supplied from module)

5.0 V: 120 mA maximum
3.3 V: 30 mA maximum

Weight 15g

Current Draw

Wireless Communication Specifications

Type No. FC6A-PC4
Bluetooth Standard Bluetooth ver.2.1 + EDR
Profile $PP (Serial Port Profile)
iAP (iPod Accessory Protocol)
Frequency Range 2,402 MHz to 2,480 MHz
Wireless Transmission Distance™! 10 m (Class 2)
Multi-point Function 8 units
Communication Protocol Maintenance communication protocol, user communication protocol

Bluetooth Wireless Approved Regions*? | Japan, China, USA, Canada, Australia, New Zealand, Europe

*1 Connection effective range is affected by obstacles (human, metal, wall) and wave signal condition. Make sure to confirm the connection status
before actual operation.
*2 Depending on countries or regions, evaluations on the device equipped with FC6A may be necessary.

Note: Communication performance (required time) in maintenance communication is as follows.
o User program upload equivalent to 10,000 steps: 40 seconds approx.

o User program download equivalent to 10,000 steps: 50 seconds approx.

o User program upload equivalent to 20,000 steps: 1 minute 20 seconds approx.

o User program download equivalent to 20,000 steps: 1 minute 40 seconds approx.
o 100 KB CSV file retrieval: 30 seconds approx.

e 200 KB CSV file retrieval: 1 minute approx.

2-176 FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722 IDEC



2: PRODUCT SPECIFICATIONS

Dimensions
CPU Modules
All-in-One CPU module

16-I/0 Type: Screw fastened type:FC6A-C16R1AE, FC6A-C16R1CE, FC6A-C16K1CE, FC6A-C16P1CE,
FC6A-C16R1DE, FC6A-C16K1DE, FC6A-C16P1DE

Push-in type: FC6A-C16R4AE, FC6A-C16R4CE, FC6A-C16K4CE, FC6A-C16P4CE,
FC6A-C16R4DE, FC6A-C16K4DE, FC6A-C16P4DE

130.9
114.3
by
=
®,
95.0 =
~
1 [000000000000]
J f
e
S
ooo 8
by
=
—T I!E"
oy
Ul CTOOTOOTD] |
W] Iy
=|s|= by
©o[\Q
Qs All dimensions in mm.

*1 The above drawing is for the screw fastened type. Dimensions for the push-in type are givenin [ ].
24-1/0 Type: Screw fastened type:FC6A-C24R1AE, FC6A-C24R1CE, FC6A-C24K1CE, FC6A-C24P1CE
Push-in type: FC6A-C24R4AE, FC6A-C24RA4CE, FC6A-C24K4CE, FC6A-C24P4ACE

130.9
114.3

&
110.0 o 27 73.0
N

—HIROODDDODDDDDDDDDD)

I

e
S
ooo 8
by
-
®,
u[c‘-
DODDODODODDODOD] | N
—

O
™ All dimensions in mm.

Rl
*1 The above drawing is for the screw fastened type. Dimensions for the push-in type are givenin [ ].
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40-1/0 Type: Screw fastened type:FC6A-C40R1AE, FC6A-C40R1CE, FC6A-C40K1CE, FC6A-C40P1CE,
FC6A-C40R1DE, FC6A-C40K1DE, FC6A-C40P1DE

Push-in type: FC6A-C40R4AE, FC6A-C40R4CE, FC6A-C40K4CE, FC6A-C40P4CE,
FC6A-C40R4DE, FC6A-C40K4DE, FC6A-C40P4DE

130.9
114.3

45.4

163.0

ﬁﬂ]m)®®®®®®®®ﬂ®®®®®®®®®m®®®®®®®®®n

|

2 — — 4.0

ooo

90.0

\

|
|
2.9[8.1] 1

DOODODOODDD[DDDODOODDDDD

—

O
it All dimensions in mm.

*1 The above drawing is for the screw fastened type. Dimensions for the push-in type are givenin [ 1.

CAN J1939 All-in-One CPU module

40-I/0 Type: Screw fastened type:FC6A-C40R1AEJ, FC6A-C40R1CEJ, FC6A-C40K1CEJ, FC6A-C40P1CEJ,
FC6A-C40R1DEJ, FC6A-C40K1DEJ, FC6A-C40P1DE)]

Push-in type: FC6A-C40R4AEJ], FC6A-C40R4CEJ, FC6A-C40K4CEJ, FC6A-C40P4CE],
FC6A-C40R4DEJ, FC6A-C40K4DEJ, FC6A-C40P4DE)

130.9
114.3

163.0

Tl OIOIOI0IOIOIOI0I0] [OICIOIOIGIOIGIGIE; OIOIGIGIOIOIBIni

-

1

[T
0= [000000TTTDEDDDTTOTDD

All dimensions in mm.
*1 The above drawing is for the screw fastened type. Dimensions for the push-in type are givenin [ 1.
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Plus CPU module
Plus 16-1/0 type:

Screw fastened type: FC6A-D16R1CEE, FC6A-D16K1CEE, FC6A-D16P1CEE

Push-in type: FC6A-D16R4CEE, FC6A-D16K4CEE, FC6A-D16P4CEE

90.0

13.3
[12.4]"

[12.7]"
12.6 73.0
EES =
L]
il
[
Hilin
: L]
BB B B O
[ Jf -

130.9

114.3

45.4

BB =

4.0

]

=)< B

BO

&

B

7

*1 The above drawing is for the screw fastened type. Dimensions for the push-in type are givenin [ ].

Plus 32-1/0 type:

Screw fastened type: FC6A-D32K3CEE, FC6A-D32P3CEE

Push-in type: FC6A-D32K4CEE, FC6A-D32P4CEE

70.0

90.0

13.3

[12.4]

8.2 73.0
BB
]
o
[
Ip
(I
HEe g @

All dimensions in mm.

130.9
114.3
<
LN
<
P [ EEY =
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*1 The above drawing is for the screw fastened type. Dimensions for the push-in type are givenin [ ].
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Expansion Modules

Digital input modules: Screw fastened type: FC6A-N08B1, FC6A-N08A11
Push-in type: FC6A-N08B4, FC6A-N08A14
Digital output modules: Screw fastened type: FC6A-R081, FC6A-T08K1, FC6A-TO8P1
Push-in type: FC6A-R084, FC6A-TO8K4, FC6A-TO8P4
Digital mixed I/O modules: Screw fastened type: FC6A-M08BR1
Push-in type: FC6A-M08BR4
Analog I/0 modules: Screw fastened type: FC6A-J2C1, FC6A-K2A1, FC6A-K4A1, FC6A-J4CN1
Push-in type: FC6A-J2C4, FC6A-K2A4, FC6A-K4A4, FC6A-J4CN4

[14.0]%2
3.8, 23.6 15.8 73.0

] ° O
¢ L 0D 4.0
e[} (D
o) D
Gl (RS
ol | D o
ol | D o
o) D
20
= am
o1 D
Gilo ]
o1 D
| — X @) o)
J G L

Si All dimensions in mm.

*1 9.3 mm when the hook is pulled out.
*2 The above drawing is for the screw fastened type. Dimensions for the push-in type are givenin [ 1.

Digital input modules: Screw fastened type: FC6A-N16B1
Push-in type: FC6A-N16B4
Digital output modules: Screw fastened type: FC6A-R161, FC6A-T16K1, FC6A-T16P1
Push-in type: FC6A-R164, FC6A-T16K4, FC6A-T16P4
Analog I/0 modules: Screw fastened type: FC6A-J4A1, FC6A-]J8A1, FC6A-J4CN1, FC6A-J4CH1Y,
FC6A-J8CU1, FC6A-LO6A1
Push-in type: FC6A-J4A4, FC6A-J8A4, FC6A-J4CN4, FC6A-J4CH4Y, FC6A-18CU4,
FC6A-L0O6A4
Communication modules: Screw fastened type: FC6A-SIF52
Push-in type: FC6A-SIF524

[11.8]2
3.8, 23.6 11.7 73.0
= B o
=6 ]
=K
= 1qil 4.0
(0]
C[D\—l
ol |o
— o —
(0] (o))
o ©
o ©
= o
2 il
=6 ]
0 ©
——_ t (] [0]
@) ] G U
2 All dimensions in mm.

*1 9.3 mm when the hook is pulled out.
*2 The above drawing is for the screw fastened type. Dimensions for the push-in type are givenin [ 1.
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Digital input modules: FC6A-N16B3
Digital output modules: FC6A-T16K3, FC6A-T16P3
3.8, _17.6 10.1 73.0
o
|| [
0 4.0
— | o
8 e
: il
i ]
= G (0]
) e I
;O.
[Tp]
*1 9.3 mm when the hook is pulled out.
Digital input modules: FC6A-N32B3
Digital output modules: FC6A-T32K3, FC6A-T32P3
3.8 30.2 10.1 73.0
o
|| ]
oo 4.0
o
g N
np
]
¢} oo
] hd U
o
n

*1 9.3 mm when the hook is pulled out.
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Digital mixed I/0 modules: Screw fastened type: FC6A-M24BR1
Push-in type: FC6A-M24BR4

PID modules: Screw fastened type: FC6A-F2M1, FC6A-F2MR1
Push-in type: FC6A-F2M4, FC6A-F2MR4

[11.5]2
3.8 39.2 11.4 73.0
S
=3 —
i% oo 4.0
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| @
2 [~ = < —
o | [ o
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Ho | (5
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=kl =1 0p
i Ee O
;n@x ;@x
d \ g o go

§
g

"o All dimensions in mm.
N

*1 9.3 mm when the hook is pulled out.
*2 The above drawing is for the screw fastened type. Dimensions for the push-in type are givenin [ 1.

Expansion Interface Module

Expander: Screw fastened type: FC6A-EXM2
Push-in type: FC6A-EXM24
[13.4]7
3.8 39.2 15.2 73.0
|] g o 0
= Z oo 4.0
Qe
&
: 0
ailo}
0 \ O
s)) ©
= t g o oo
) G 0
*g All dimensions in mm.

*1 9.3 mm when the hook is pulled out.
*2 The above drawing is for the screw fastened type. Dimensions for the push-in type are givenin [ 1.
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FC6A-EXM1M
23.6 73.0

D o o o
(L] il 4.0

Remote Master:

3.8

Q
&
I i
]
g o oo
J =) |
o
n
*1 9.3 mm when the hook is pulled out.
Remote Slave: Screw fastened type: FC6A-EXM1S
Push-in type: FC6A-EXM1S4
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47.2 15.2 73.0
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*1 9.3 mm when the hook is pulled out.
*2 The above drawing is for the screw fastened type. Dimensions for the push-in type are givenin [ ].
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HMI Module
FC6A-PH1
148.7
119.5
n
8
74.5 735
[e2]
] B o o
1.4.0
— 9
ooo 8 il @
g :
= =
_ = j =
° © °
(= a— U
*g All dimensions in mm.
*1 9.3 mm when the hook is pulled out.
*2 This dimension is 0 mm when the eject button is locked.
Cartridge Base Module
FC6A-HPH1
43.5 7.3 73.0
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§0 0 | 4.0
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& 0 0
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0
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. °
55 i Lo
¥o All dimensions in mm.
A
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2: PRODUCT SPECIFICATIONS

Cartridges

Digital I/0 cartridges:
Analog 1I/0 cartridges:
Communication cartridges:

Communication cartridges:

IDEC

FC6A-PN4, FC6A-PTK4, FC6A-PTS4
FC6A-PK2AV, FC6A-PK2AW, FC6A-PJ2A, FC6A-PJ2CP

FC6A-PC1, FC6A-PC3
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All dimensions in mm.

All dimensions in mm.
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2: PRODUCT SPECIFICATIONS

Rating at Max Surrounding Air Temperature of 55°C/65°C

The input/output ratings at Max Surrounding Air Temperature of 55°C/65°C are as follows.

Model Names Type Air Temp Inputs Outputs
9 inputs: 24V DC, 7 relay outputs:
0, . .
35°C Iontf\‘;trs();m o /Z;T5 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6A-C16R1AE 9 inputs: 24V DC, 7 relay outputs:
65°C Iontrr)\l;trs();m o /|7;T5 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Total Max. 28 mA, 4 PTs Total Max. 6 A, 3 PTs
9 inputs: 24V DC,
7 relay outputs:
O, .
35°C g'tg:trg;h %Z,‘TS mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6A-C16R1CE 9 inputs: 24V DC, .
Input 0, 1, 6, 7: 5 MA/PT 7 relay outputs:
65°C | Others: 7 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Total Max. 28 mA, 4 PTs Total Max. 6 A, 3 PTs
9 inputs: 24V DC, 7 transistor source outputs:
55°C Input O, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
FC6A-C16P1CE 9 inputs: 24V DC, 7 transistor source outputs:
gsoc | INPULO, 1,6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
Total Max. 17 mA, 3 PTs Total Max. 1 A, 2 PTs
9 inputs: 24V DC, . .
7 transistor sink outputs:
(o] .
35°C g‘tﬂétrg';hq GA /Z,'TS mA/PT 24V DC, 0.5 A/PT
FC6A-C16K1CE i :
FI;nerljtu(FJSllzzv 7Dcé mA/PT 7 transistor sink outputs:
65°C | otrers: 7 m T 24V DC, 0.5 A/PT
Total Max. 17 mA, 3 PTs Total Max. 1 A, 2 PTs
9 inputs: 12V DC, 7 relay outputs:
O, . -
P o ™ 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
All-in-One CPU :
FC6A-C16R1DE 9 inputs: 12V DC, .
module Input 0, 1, 6, 7: 5 mA/PT 7 relay outputs:
65°C Otﬁers‘IG ImA/P.T 240V AC/ 30V DC, 2 A (GEN/RES) 7 A (Common)
Total Max. 24 mA, 4 PTs Total Max. 6 A, 3 PTs
9 inputs: 12V DC, 7 transistor source outputs:
55°C |[InputO, 1, 6, 7: 5 mA/PT 12 V DC, 0.5 A/PT resistive
Others: 6 mA/PT Limited energy
FC6A-C16P1DE 9 inputs: 12V DC, 7 transistor source outputs:
65°C Input 0, 1, 6, 7: 5 mA/PT 12 V DC, 0.5 A/PT resistive
Others: 6 mA/PT Total Max. 1A, 2 PTs
Total Max. 18 mA, 3 PTs Limited energy
9 inputs: 12V DC, 7 transistor sink outputs:
55°C | InputO, 1, 6, 7: 5 mA/PT 12V DC, 0.5 A/PT resistive
Others: 6 mA/PT Limited energy
FC6A-C16K1DE 9 inputs: 12V DC, 7 transistor sink outputs:
gsoc | INPULO, 1,6, 7: 5 mA/PT 12V DC, 0.5 A/PT resistive
Others: 6 mA/PT Total Max. 1A, 2 PTs
Total Max. 18 mA, 3 PTs Limited energy
14 inputs: 24V DC,
10 relay outputs:
0, .
>5°C aﬂétrso_';'m GA /}73'T5 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6A-C24R1AE 14 inputs: 24V DC, ]
Input 0, 1, 6, 7: 5 MA/PT 10 relay outputs:
65°C | Others: 7 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Total Max. 45 mA, 7 PTs Total Max. 10 A, 5 PTs
14 inputs: 24V DC
! 10 relay outputs:
(] .
25°C g‘t‘;‘;trso o /Z,'TS mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6A-C24R1CE 14 inputs: 24V DC, 10 relay outputs:
65°C g‘t‘;‘;trso o /Z,‘TS mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Total Max. 45 mA, 7 PTs Total Max. 10 A, 5 PTs
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2: PRODUCT SPECIFICATIONS

Model Names Type Air Temp Inputs Outputs
14 inputs: 24V DC, 10 transistor source outputs:
55°C |InputO, 1,6, 7: 5 mA/PT 24V DC, 0.5 A/PT

All-in-One CPU
module

FC6A-C24P1CE

Others: 7 mA/PT

Class 2

14 inputs: 24V DC,
Input 0, 1, 6, 7: 5 mA/PT

10 transistor source outputs:
24V DC, 0.5 A/PT

65°C Others: 7 mA/PT Class 2
Total Max. 27 mA, 5 PTs Total Max. 2 A, 4 PTs
14 inputs: 24V DC, ) ) ]
55°C | Input0, 1, 6, 7: 5 mA/PT ég\frgrc‘s'zt%r AS}B[(Fo“tp“ts'
Others: 7 mA/PT e
FC6A-C24K1CE i .
14 inputs: 24V PC’ 10 transistor sink outputs:
Input 0, 1, 6, 7: 5 mA/PT
65°C i 24V DC, 0.5 A/PT
Others: 7 mA/PT Total Max. 2 A, 4 PTs
Total Max. 27 mA, 5 PTs ’ !
24 inputs: 24V DC
! 16 relay outputs:
55°C | Input0, 1, 6, 7: 5 mA/PT
Others: 7 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6A-C40R1AE 24 inputs: 24V DC, 16 relay outputs:
gsoc | 1nPut0, 1, 6, 7: 5 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Others: 7 mA/PT Total Max. 16 A, 8 PTs
Total Max. 80 mA, 12 PTs ’ !
24 inputs: 24V DC,
16 relay outputs:
55°C  |InputO, 1,6, 7: 5 mA/PT
Others: 7 mA/PT 240V AC/ 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6A-C40R1CE 24 inputs: 24V DC, ]
Input 0, 1, 6, 7: 5 MA/PT 16 relay outputs:
65°C o o 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Others: 7 mA/PT Total Max. 16 A, 8 PTs
Total Max. 80 mA, 12 PTs ’ !
24 inputs: 24V DC, 16 transistor source outputs:
55°C | InputO, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
FC6A-C40P1CE 24 inputs: 24V DC, 16 transistor source outputs:
soc | INPUtO, 1,6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
Total Max. 48 mA, 8 PTs Total Max. 3 A, 6 PTs
24 inputs: 24V DC, ) ) ]
55°C | Input0, 1, 6, 7: 5 mA/PT ;g\}rggs'gt‘;' AS/'E'}OUtp”tS'
Others: 7 mA/PT T
FC6A-C40K1CE i .
24 inputs: 24V PC’ 16 transistor sink outputs:
Input O, 1, 6, 7: 5 mA/PT
65°C i 24V DC, 0.5 A/PT
Others: 7 mA/PT Total Max. 3 A, 6 PTs
Total Max. 48 mA, 8 PTs ) 4
24 inputs: 12V DC
! 16 relay outputs:
55°C | InputO, 1, 6, 7: 5 mA/PT
Others: 6 mA/PT 240V AC/ 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6A-C40R1DE 24 inputs: 12V DC, 16 relay outputs:
gsoc | InPut0, 1, 6, 7: 5 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Others: 6 mA/PT Total Max. 16 A, 8 PTs
Total Max. 70 mA, 12 PTs ) !
24 inputs: 12V DC, 16 transistor source outputs:
55°C Input O, 1, 6, 7: 5 mA/PT 12v DC, 0.5 A/PT
Others: 6 mA/PT Class 2
FC6A-C40P1DE 24 inputs: 12V DC, 16 transistor source outputs:
soc | InPUt0, 1,6, 7: 5 mA/PT 12V DC, 0.5 A/PT
Others: 6 mA/PT Class 2
Total Max. 42 mA, 8 PTs Total Max. 3 A, 6 PTs
24 inputs: 12V DC, . . .
55°C | Input 0, 1, 6, 7: 5 mA/PT ig\frggs'gt‘;r :/"F‘,'; outputs:
Others: 6 mA/PT T
FC6A-C40K1DE 24 inputs: 12V DC i )
e 16 transistor sink outputs:
gsec | INPUtO, 1,6, 7: 5 mA/PT 12V DC, 0.5 A/PT

Others: 6 mA/PT
Total Max. 42 mA, 8 PTs

Total Max. 3 A, 6 PTs
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2: PRODUCT SPECIFICATIONS

Model Names Type Air Temp Inputs Outputs
24 inputs: 24V DC
4 16 relay outputs:
55°C  |InputO, 1, 6, 7: 5 mA/PT
Others: 7 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6A-C40R1AE] 24 inputs: 24V DC, 16 relay outputs:
gsoc | 1nPut0, 1, 6, 7: 5 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Others: 7 mA/PT Total Max. 16 A, 8 PTs
Total Max. 80 mA, 12 PTs ) !
24 inputs: 24V DC,
16 relay outputs:
55°C | InputO, 1,6, 7: 5mA/PT
Others: 7 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6A-C40R1CE] 24 inputs: 24V DC, 16 relav outputs:
o~ |Inputo, 1,6, 7: 5 mA/PT Y OUtpUts:
65°C ) 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Others: 7 mA/PT Total Max. 16 A, 8 PTs
Total Max. 80 mA, 12 PTs ’ !
24 inputs: 24V DC, 16 transistor source outputs:
55°C  |InputO, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
FC6A-C40P1CE] 24 inputs: 24V DC, 16 transistor source outputs:
gsoc  |INPULO, 1,6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
Total Max. 48 mA, 8 PTs Total Max. 3 A, 6 PTs
550C Iz:pﬁtpgtsl: 264V7P§’m A/PT 16 transistor sink outputs:
ot 24V DC, 0.5 A/PT
CAN 11939 All- Others: 7 mA/PT /
in-One CPU FC6A-C40K1CEJ 24 inputs: 24V DC, 16 transistor sink outputs
module . ransistor sink outputs:
gsec | InPut0, 1,6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Total Max. 3 A, 6 PTs
Total Max. 48 mA, 8 PTs ' 4
24 inputs: 12V DC
! 16 relay outputs:
O, .
P o M 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6A-C40R1DE] 24 inputs: 12V DC, 16 relay outputs:
gsoc | InPut0, 1, 6, 7: 5 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Others: 6 mA/PT Total Max. 16 A, 8 PTs
Total Max. 70 mA, 12 PTs ' !
24 inputs: 12V DC, 16 transistor source outputs:
55°C Input O, 1, 6, 7: 5 mA/PT 12V DC, 0.5 A/PT
Others: 6 mA/PT Class 2
FC6A-C40P1DE] 24 inputs: 12V DC, 16 transistor source outputs:
gsoc | INPUtO, 1,6, 7: 5 mA/PT 12V DG, 0.5 A/PT
Others: 6 mA/PT Class 2
Total Max. 42 mA, 8 PTs Total Max. 3 A, 6 PTs
24 inputs: 12V DC, . .
550C Inputpo, 1,6,7: 5 mA/PT 16 transistor sink outputs:
Others: 6 mA/PT 12V DG, 0.5 A/PT
FC6A-C40K1DEJ 24 inputs: 12V DC ; i
e 16 transistor sink outputs:
gsoc | Input0, 1, 6, 7: 5 mA/PT 12V DG, 0.5 A/PT
Others: 6 mA/PT Total Max. 3 A, 6 PTs
Total Max. 42 mA, 8 PTs T
. . 8 relay outputs:
8 inputs: 24VDC, 240V AC /30V DC, 2 A (GEN/RES) 7 A (Common);
55°C InputO, 1, 3, 4,6, 7: 5 mA/PT
Other5'l7 ’mA’/P’T e D300, 2 A 30V AC, 180 VA 120/240V AC, R300, 1 A
' 30V DC, 28 VA 125/250V DC pilot duty
FC6A-D16R1CEE . . 8 relay outputs:
fn'”ftués'lzgv Ecé 71 5 MAPT 240V AC /30V DC, 2 A (GEN/RES) 7 A (Common);
65°C Oth)]erS'l7 ,mA/P,T T D300, 2 A 30V AC, 180 VA 120/240V AC, R300, 1 A
Total Max 22 mA. 4 PTs 30V DC, 28 VA 125/250V DC pilot duty
' ! Total Max. 8 A, 4 PTs
Plus CPU module 8 relav outout
; . relay outputs:
.. |8inputs: 24VDC, 240V AC /30V DC, 2 A (GEN/RES) 7 A (Common);
55°C InputO, 1, 3, 4,6, 7: 5 mA/PT
Others-l7 ’m/i/P’T ree D300, 2 A 30V AC, 180 VA 120/240V AC, R300, 1 A
' 30V DC, 28 VA 125/250V DC pilot duty
FC6A-D16R4CEE 8 reiay oUtpUS:
?nmftu(t)S:1243V Ecé 7+ 5 mAJPT 240V AC /30V DC, 2 A (GEN/RES) 7 A (Common);
65°C p o D300, 2 A 30V AC, 180 VA 120/240V AC, R300, 1 A

Others: 7 mA/PT
Total Max. 22 mA, 4 PTs

30V DC, 28 VA 125/250V DC pilot duty
Total Max. 8 A, 4 PTs
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2: PRODUCT SPECIFICATIONS

Model Names Type

Air Temp

Inputs

Outputs

8 inputs: 24V DC,
Input 0, 1, 3, 4, 6, 7: 5 mA/PT

8 transistor source outputs:

Plus CPU module

Others: 7 mA/PT
Total Max. 21 mA

55°C 24V DC, 0.5 A/PT resistive
Others: 7 mA/PT ! o
Total Max. 26.4 mA Total Max. 3.2 A, Limited energy
FC6A-D16P1CEE -
8 inputs: 24V DC, 8 transistor source outputs:
gsec | Input0, 1,3, 4, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT resistive
Others: 7 mA/PT Total Max. 1 A, 2 PTs, Limited ener
Total Max. 10 mA, 2 PTs ’ ! ! ay
8 inputs: 24V DC .
A 8 transistor source outputs:
55oc | INPULO, 1, 3, 4, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT resistive
Others: 7 mA/PT Total Max. 3.2 A, Limited ener
Total Max. 26.4 mA e h oy
FC6A-D16P4CEE -
8 inputs: 24V DC, 8 transistor source outputs:
gsoc | Input0, 1,3, 4, 6,7: 5 mA/PT 24V DC, 0.5 A/PT resistive
Others: 7 mA/PT Total Max. 1 A, 2 PTs, Limited ener
Total Max. 10 mA, 2 PTs ’ ' ! ay
8 inputs: 24V DC . .
A 8 transistor sink outputs:
ssoc | INPULO, 1, 3, 4, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT resistive
Others: 7 mA/PT Total Max. 3.2 A, Limited ener
Total Max. 26.4 mA e R 9
FC6A-D16K1CEE 8 inputs: 24V DC
inputs: " . ) .
. 8 transistor sink outputs:
gsec | Input0, 1,3, 4, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT resistive
Others: 7 mA/PT Total Max. 1 A, 2 PTs, Limited ener
Total Max. 10 mA, 2 PTs ’ ! ! ay
8 inputs: 24V DC . .
A 8 transistor sink outputs:
s5oc | INPULO, 1, 3, 4, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT resistive
Others: 7 mA/PT Total Max. 3.2 A, Limited ener
Total Max. 26.4 mA e R oy
FC6A-D16K4CEE 8 inputs: 24V DC
inputs: , . ’ .
. 8 transistor sink outputs:
gsoc | Lnput0, 1,3, 4, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT resistive
Others: 7 mA/PT Total Max. 1 A, 2 PTs, Limited ener
Total Max. 10 mA, 2 PTs ’ ! ! ay
16 inputs: 24V DC :
. 16 transistor source outputs:
s5oc | INPUtO, 1, 3, 4, 6, 7: 5 mA/PT 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT Total Max. 1.28 A, Limited ener:
Total Max. 60.0 mA nhee A oy
FC6A-D32P3CEE -
16 inputs: 24V DC, 16 transistor source outputs:
gsoc | INPUtO, 1, 3,4, 6, 7: 5 mA/PT 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT Total Max. 0.4 A, Limited ener
Total Max. 21 mA et 9y
16 inputs: 24V DC :
. 16 transistor source outputs:
ssoc | INPULO, 1, 3, 4, 6, 7: 5 mA/PT 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT Total Max. 1.28 A, Limited ener
Total Max. 60.0 mA oS A 9y
FC6A-D32P4CEE -
16 inputs: 24V DC, 16 transistor source outputs:
gsec | INPutO, 1, 3,4, 6, 7: 5 mA/PT 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT Total Max. 0.4 A, Limited ener
Total Max. 21 mA USSR, gy
16 inputs: 24V DC . ’
. 16 transistor sink outputs:
s5oc | INPULO, 1, 3, 4, 6, 7: 5 mA/PT 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT Total Max. 1.28 A
Total Max. 60.0 mA T
FC6A-D32K3CEE 16 inputs: 24V DC
inputs: " . ) .
. 16 transistor sink outputs:
gsec | InPut0, 1,3, 4, 6,7: 5 mA/PT 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT Total Max. 0.4 A
Total Max. 21 mA T
16 inputs: 24V DC . :
. 16 transistor sink outputs:
s5oc | INPULO, 1, 3, 4, 6, 7: 5 mA/PT 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT Total Max. 1.28 A
Total Max. 60.0 mA T
FC6A-D32K4CEE 16 inputs: 24V DC
inputs: , . ) .
. 16 transistor sink outputs:
gsoc | INPUtO, 1, 3,4, 6, 7: 5 mA/PT 24V DC, 0.1 A/PT resistive

Total Max. 0.4 A

IDEC

FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722

2-189



2: PRODUCT SPECIFICATIONS

Model Names Type Air Temp Inputs Outputs
o 8 inputs: 24V DC,
>5°C 7 mA/PT )
FC6A-NO8B1/ -
FC6A-NO8B4 8 inputs: 24V DC,
65°C 7 mA/PT -
Total Max. 28 mA, 4 PTs
16 inputs, 24V DC,
55°C 7 mA/PT -
FC6A-N16B1/ Total max. 123.2 mA
FC6A-N16B4 16 inputs: 24V DC,
65°C 7 mA/PT -
Total Max. 56 mA 8 PTs
16 inputs: 24V DC,
55°C 5 mA/PT -
Total Max. 72 mA
FC6A-N16B3 -
16 inputs: 24V DC,
65°C 5 mA/PT -
Total Max. 35 mA, 7 PTs
32 inputs: 24V DC,
55°C 5 mA/PT -
Total Max. 144 mA
FC6A-N32B3 -
32 inputs: 24V DC,
65°C 5 mA/PT -
Total Max. 70 mA, 14 PTs
550C 8 inputs: 120V AC, B
50/60 Hz, 15 mA/PT
FC6A-NOSA11/ -
FC6A-NO8A14 8 Inputs: 120V AC,
65°C | 50/60 Hz, 15 mA/PT -
Total Max. 60 mA, 4 PTs
550C B 8 relay outputs:
240V AC/30V DC, 2 A (GEN/RES) 7 A/Common
FC6A-R081/
FC6A-R084 8 relay outputs:
65°C - 240V AC/30V DC, 2 A (GEN/RES) 7 A/Common
Digital I/O Total Max. 8 A, 4 PTs
module 550C B 16 relay outputs:
240V AC/30V DC, 2 A (GEN/RES) 8 A/Common
FC6A-R161/
FC6A-R164 16 relay outputs:
65°C - 240V AC/30V DC, 2 A (GEN/RES) 8 A/Common
Total Max. 16 A, 8 PTs
8 transistor source outputs:
55°C - 24V DC, 0.5 A/PT
Class 2
FC6A-TO8P1/ -
FC6A-TO8P4 8 transistor source outputs:
o 24V DC, 0.5 A/PT
65°C -
Class 2
Total Max. 2 A, 4 PTs
16 transistor source outputs:
55°C - 24V DC, 0.5 A/PT
Class 2
FC6A-T16P1/ -
FCE6A-T16P4 ;S \;rgr&s%t?jr :;);Trce outputs:
o s U,
65°C . Class 2
Total Max. 4 A, 8 PTs
16 transistor source outputs:
55°C - 24V DC, 0.1 A/PT
Class 2
FC6A-T16P3 16 transistor source outputs:
65°C B 24V DC, 0.1 A/PT
Class 2
Total Max. 0.8 A, 8 PTs
32 transistor source outputs:
55°C - 24V DC, 0.1 A/PT
Class 2
FC6A-T32P3 32 transistor source outputs:
o 24V DC, 0.1 A/PT
65°C . Class 2
Total Max. 1.6 A, 16 PTs
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2: PRODUCT SPECIFICATIONS

Model Names Type Air Temp Inputs Outputs
8 transistor sink outputs:
55°C - 24V DC, 0.5 A/PT
Class 2
FC6A-TO8K1/ - -
FC6A-TO8K4 8 transistor sink outputs:
65°C ) 24V DC, 0.5 A/PT
Class 2
Total Max. 2 A, 4 PTs
16 transistor sink outputs:
55°C - 24V DC, 0.5 A/PT
Class 2
FC6A-T16K1/ - -
FC6A-T16K4 16 transistor sink outputs:
24V DC, 0.5 A/PT
0O, - i
65°C Class 2
Total Max. 4 A, 8 PTs
16 transistor sink outputs:
55°C - 24V DC, 0.1 A/PT
Class 2
FC6A-T16K3 16 transistor sink outputs:
- B 24V DC, 0.1 A/PT
Digital I/O 65°C Class 2
module Total Max. 0.8 A, 8 PTs
32 transistor sink outputs:
55°C - 24V DC, 0.1 A/PT
Class 2
FC6A-T32K3 32 transistor sink outputs:
24V DC, 0.1 A/PT
0O, - i
65°C Class 2
Total Max. 1.6 A, 16 PTs
550C 4 inputs: 24V DC, 4 relay outputs:
7 mA/PT 240V AC/30V DC, 2 A (GEN/RES) 7 A/Common
FC6A-MO8BR1/ :
FC6A-MOSBR4 4 inputs: 24V DC, 4 relay outputs:
65°C | 7 mA/PT 240V AC/30V DC, 2 A (GEN/RES) 7 A/Common
Total Max. 14 mA, 2 PTs Total Max. 4 A, 2 PTs
550C %6[;2‘/);#5 24V DG, 8 relay outputs:
FC6A-M24BR1/ Total Max. 123.2 mA 240V AC/30V DC, 2 A (GEN/RES) 7 A/Common
FC6A-M24BR4 16 inputs: 24V DC, 8 relay outputs:
65°C | 7 mA/PT 240V AC/30V DC, 2 A (GEN/RES) 7 A/Common
Total Max. 56 mA, 8 PTs Total Max. 8 A, 4 PTs
FC6A-12C1/ 55°C |2 analog inputs -
FC6A-J2C4 65°C | 2 analog inputs -
FC6A-14A1/ 55°C |4 analog inputs -
FC6A-J4A4 65°C | 4 analog inputs -
FC6A-8A1/ 55°C |8 analog inputs -
FC6A-18A4 65°C | 8 analog inputs -
FC6A-LO3CN1/ 55°C |2 analog inputs 1 analog output, Class 2
Analog 1/O FC6A-LO3CN4 65°C | 2 analog inputs 1 analog voltage output only, Class 2
module FC6A-J4CN1/ 55°C | 4 analog inputs -
FC6A-J4CN4 65°C | 4 analog inputs -
FC6A-K2A1/ 55°C - 2 analog outputs, Class 2
FC6A-K2A4 65°C - 2 analog outputs, Class 2
FC6A-J8CU1/ 55°C | 8 analog inputs -
FC6A-J8CU4 65°C | 8 analog inputs -
FC6A-J4CH1Y/ 55°C |4 analog inputs -
FC6A-J4CH4Y 65°C | 4 analog inputs -
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2: PRODUCT SPECIFICATIONS

Model Names Type Air Temp Inputs Outputs
55°C - -
FCEA-EXM1M
65°C - -
55°C - -
FC6A-EXM1S
65°C - -
i 55°C - -
_ Expansion | ceon pxmisa
interface module 65°C - R
55°C - -
FC6A-EXM2
65°C - -
55°C - -
FC6A-EXM24
65°C - -
55°C - -
FC6A-SIF52 S
Communication 65°C - -
module 55°C - R
FC6A-SIF524
65°C - -
8 inputs: 24V DC . .
T 8 transistor sink outputs:
55oc | InPULO, 1, 6, 7: SmA/PT 24V DC, 0.5 A/PT resistive
Others : 7 mA/PT Total Max. 3.2 A, Limited ener
Total Max. 28.8 mA P 3e 9
FC6B-D16K1C 8 Inputs: 24V DC
inputs: . . ! .
. 8 transistor sink outputs:
gsec | Input0, 1,6, 7: 5 mA/PT 24V DC, 0.5 A/PT resistive
Others : 7 mA/PT Total Max. 1 A, 2 PTs, Limited ener
Total Max. 10 mA, 2 PTs ' 4 4 ay
8 inputs: 24V DC . .
o r 8 transistor sink outputs:
s5oc | INPULO, 1, 6, 7: SmA/PT 24V DC, 0.5 A/PT resistive
Others : 7 mA/PT Total Max. 3.2 A, Limited ener
Total Max. 28.8 mA P 3e 9
FC6B-D16K4C 8 Inputs: 24V DC
inputs: 8 . ! .
. 8 transistor sink outputs:
gsec | INPutO, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT resistive
Others : 7 mA/PT Total Max. 1 A, 2 PTs, Limited ener
Total Max. 10 mA, 2 PTs ' 4 ' ay
8 inputs: 24V DC .
b 8 transistor source outputs:
s550c | 1nPut0, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT resistive
Others : 7-mA/PT Total Max. 3.2 A, Limited ener
Total Max. 28.8 mA Sk 9y
FC6B-D16P1C -
8 inputs: 24V DC, 8 transistor source outputs:
gsec | InPut, 1, 6, 7: SmA/PT 24V DC, 0.5 A/PT resistive
Others : 7 mA/PT Total Max. 1 A, 2 PTs, Limited ener:
Total Max. 10 mA, 2 PTs oY ! 9y
FC6B seri 8 inputs: 24V DC, 8 transistor source outputs:
series . :
s550c | InPut0, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT resistive
Others : 7-mA/PT Total Max. 3.2 A, Limited ener
Total Max. 28.8 mA s By 9y
FC6B-D16P4C -
8 inputs: 24V DC, 8 transistor source outputs:
gsec | Input0, 1, 6, 7: SmA/PT 24V DC, 0.5 A/PT resistive
Others : 7 mA/PT Total Max. 1 A, 2 PTs, Limited ener
Total Max. 10 mA, 2 PTs oY ! 9
. . 8 relay outputs:
ssoC ?n|n5tu5s.1246v E_Cé mAJPT 240V AC / 30V DC, 2 A (GEN/RES), 7 A (Common)
Ot?\ers ! 7lm:A/I.>T D300, 2 A 30V AC, 180 VA 120/240V AC, R300, 1 A
’ 30V DC, 28 VA 125/250V DC pilot duty
FC6B-D16R1C ) . 8 relay outputs:
§nm5tu(t)s.122v 7D,Cé mAJPT 240V AC / 30V DC, 2 A (GEN/RES), 7 A (Common)
65°C Otr;ers ! 7,m,A/I.3T D300, 2 A 30V AC, 180 VA 120/240V AC, R300, 1 A
Total Max. 24 mA. 4 PTs 30V DC, 28 VA 125/250V DC pilot duty
’ ! Total Max. 8 A, 4 PTs
. . 8 relay outputs:
s5oC ?n'”ftués'lz“g/ '73_% mA/PT 240V AC / 30V DC, 2 A (GEN/RES), 7 A (Common)
OtFr)]ers 4 7’ m’A/IIDT D300, 2 A 30V AC, 180 VA 120/240V AC, R300, 1 A
' 30V DC, 28 VA 125/250V DC pilot duty
FC6B-DI6RAC 8 relay outputs:
?n'”ft“(t]s’lz“g’ 7D_C!'; mA/PT 240V AC / 30V DC, 2 A (GEN/RES), 7 A (Common)
65°C putd, %, 5 7 D300, 2 A 30V AC, 180 VA 120/240V AC, R300, 1 A

Others : 7 mA/PT
Total Max. 24 mA, 4 PTs

30V DC, 28 VA 125/250V DC pilot duty
Total Max. 8 A, 4 PTs
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2: PRODUCT SPECIFICATIONS

Model Names

Type

Air Temp

Inputs

Outputs

FC6B series

16 inputs: 24V DC,
Input 0, 1, 6, 7: 5 mA/PT

16 transistor sink outputs:

55°C 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT g e
Total Max. 62.4 mA Total Max. 1.28 A, Limited energy
FC6B-D32K3C 16 Inputs: 24V DC
inputs: . ) . .
. 16 transistor sink outputs:
gsec | nPut0, 1, 6, 7: 5 mA/PT 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT Total Max. 0.4 A, 4 PTs, Limited ener
Total Max. 21 mA, 3 PTs SR ' ay
16 inputs: 24V DC . .
e 16 transistor sink outputs:
55oc | INPULO, 1, 6, 7: 5 mA/PT 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT Total Max. 1.28 A, Limited ener
Total Max. 62.4 mA s LeS Ry 9y
FC6B-D32K4C 16 Inputs: 24V DC
inputs: . ) . .
. 16 transistor sink outputs:
gsec | INPUtO, 1, 6, 7: 5 mA/PT 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT Total Max. 0.4 A, 4 PTs, Limited ener
Total Max. 21 mA, 3 PTs s A v 9y
16 inputs: 24V DC :
o 16 transistor source outputs:
s5oc | INPUtO, 1, 6, 7: 5 mA/PT 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT Total Max. 1.28 A, Limited ener
Total Max. 62.4 mA s LeS Ay 9y
FC6B-D32P3C 16 Inputs: 24V DC
inputs: . ) .
. 16 transistor source outputs:
gsec | INPUtO, 1,6, 7: 5 mA/PT 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT Total Max. 0.4 A, 4 PTs, Limited ener
Total Max. 21 mA, 3 PTs AR ' 9y
16 inputs: 24V DC :
o 16 transistor source outputs:
s5oc | INPULO, 1, 6, 7: 5 mA/PT 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT Total Max. 1.28 A, Limited ener:
Total Max. 62.4 mA 12O A 9y
FC6B-D32P4c 16 inputs: 24V DC
inputs: " ; .
. 16 transistor source outputs:
gsec | InPut0, 1, 6, 7: 5 mA/PT 24V DC, 0.1 A/PT resistive
Others: 7 mA/PT Total Max. 0.4 A, 4 PTs, Limited ener
Total Max. 21 mA, 3 PTs SR ' ay
9 inputs: 24V DC, 7 relay outputs:
55°C  |InputO, 1, 6, 7: 5 mA/PT :
Others: 7 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6B-C16R1A 9 inputs: 24V DC, 7 relay outputs:
gsoc | InPut0, 1, 6, 7: 5 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Others: 7 mA/PT Total Max. 6 A, 3 PTs
Total Max. 28 mA, 4 PTs e
9 inputs: 24V DC,
7 relay outputs:
55°C  |InputO, 1,6, 7:5mA/PT
Others: 7 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6B-C16R1C 9 inputs: 24V DC, ]
Input 0, 1, 6, 7: 5 mA/PT 7 relay outputs:
65°C o o 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Others: 7 mA/PT Total Max. 6 A, 3 PTs
Total Max. 28 mA, 4 PTs ' !
9 inputs: 24V DC, 7 transistor source outputs:
55°C  |InputO, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
FC6B-C16P1C 9 inputs: 24V DC, 7 transistor source outputs:
gsoc | INPULO, 1,6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
Total Max. 17 mA, 3 PTs Total Max. 1 A, 2 PTs
9 inputs: 24V DC, 7 transistor sink outputs:
55°C Input O, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
FC6B-C16K1C 9 inputs: 24V DC, 7 transistor sink outputs:
65°C Input O, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
Total Max. 17 mA, 3 PTs Total Max. 1 A, 2 PTs
14 inputs: 24V DC
! 10 relay outputs:
55°C  |InputO, 1, 6, 7: 5 mA/PT
Others: 7 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6B-C24R1A 14 inputs: 24V DC, 10 relay outputs:
gsoc | NPt 0, 1, 6, 7: 5 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)

Others: 7 mA/PT
Total Max. 45 mA, 7 PTs

Total Max. 10 A, 5 PTs
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2: PRODUCT SPECIFICATIONS

Model Names Type Air Temp Inputs Outputs
14 inputs: 24V DC
4 10 relay outputs:
55°C |InputO, 1,6, 7: 5 mA/PT
Others: 7 mA/PT 240V AC/ 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6B-C24R1C 14 inputs: 24V DC, 10 relay outputs:
gsoc | 1nPut0, 1, 6, 7: 5 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Others: 7 mA/PT Total Max. 10 A, 5 PTs
Total Max. 45 mA, 7 PTs ) !
14 inputs: 24V DC, 10 transistor source outputs:
55°C Input O, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
FC6B-C24P1C 14 inputs: 24V DC, 10 transistor source outputs:
gsoc | InPut0, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
Total Max. 27 mA, 5 PTs Total Max. 2 A, 4 PTs
14 inputs: 24V DC, 10 transistor sink outputs:
55°C |InputO, 1,6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
FC6B-C24K1C 14 inputs: 24V DC, 10 transistor sink outputs:
65°C Input 0, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
Total Max. 27 mA, 5 PTs Total Max. 2 A, 4 PTs
24 inputs: 24V DC,
16 relay outputs:
55°C |InputO, 1, 6, 7: 5 mA/PT
Others: 7 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6B series FC6B-C40R1A 24 inputs: 24V DC
Input 0, 1, 6, 7: 5 MA/PT 16 relay outputs:
65°C o 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Others: 7 mA/PT Total Max. 16 A, 8 PTs
Total Max. 80 mA, 12 PTs ’ !
24 inputs: 24V DC
! 16 relay outputs:
55°C |InputO, 1, 6, 7: 5 mA/PT
Others: 7 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
FC6B-C40R1C 24 inputs: 24V DC, 16 relay outputs:
gsoc | 1nPut0, 1, 6, 7: 5 mA/PT 240V AC / 30V DC, 2 A (GEN/RES) 7 A (Common)
Others: 7 mA/PT Total Max. 16 A, 8 PTs
Total Max. 80 mA, 12 PTs ' !
24 inputs: 24V DC, 16 transistor source outputs:
55°C Input O, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
FC6B-C40P1C 24 inputs: 24V DC, 16 transistor source outputs:
65°C Input 0, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
Total Max. 48 mA, 8 PTs Total Max. 3 A, 6 PTs
24 inputs: 24V DC, 16 transistor sink outputs:
55°C  |InputO, 1,6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
FC6B-C40K1C 24 inputs: 24V DC, 16 transistor sink outputs:
65°C Input 0, 1, 6, 7: 5 mA/PT 24V DC, 0.5 A/PT
Others: 7 mA/PT Class 2
Total Max. 48 mA, 8 PTs Total Max. 3 A, 6 PTs
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2: PRODUCT SPECIFICATIONS

The following products can be used at Max Surrounding Air Temperature of 55°C only.
The input/output ratings of the following products at Max Surrounding Air Temperature of 55°C are as follows.

Model Names Type Air Temp Inputs Outputs
FC6A-K4A1/ o )
FC6A-K4A4 55°C 4 analog outputs, Class 2
FC6A-L06A1/ o )
Analog 1/0 FC6A-LO6A4 55°C 2 analog outputs, Class 2
module FC6A-F2M1/ o . )
FC6A-F2M4 55°C |2 analog inputs 2 analog outputs or digital output, Class 2
FC6A-F2MR1/ o . 2 relay outputs:
FC6A-F2MR4 | °°°C |2 analog inputs 250V AC/30V DC, 5 A (RES), 3 A (GEN)
HMI module FC6A-PH1 55°C - -
Cartridge base | poea ppp1 | s5oC - -
module
FC6A-PI2A 55°C |2 analog inputs -
Analog I/O FC6A-PJ2CP 55°C |2 analog inputs -
cartridge FC6A-PK2AV 55°C - 2 analog outputs
FC6A-PK2AW 55°C - 2 analog outputs
c FC6A-PC1 55°C - -
ommunication - S - -
cartridge FC6A-PC3 55°C
FC6A-PC4 55°C - -
4 transistor source outputs:
24V DC, 0.1 A/PT resistive
- (] - ’
FCOA-PTK4 >5°C 12V DC, 0.1 A/PT resistive
Limited energy
- 4 transistor source outputs:
Digital I/O L
: 24V DC, 0.1 A/PT resistive
- (] - ’
cartridge FCOA-PTS4 >5°C 12V DC, 0.1 A/PT resistive
Limited energy
4 inputs:
FC6A-PN4 55°C |24V DC, 5 mA/PT -
12V DC, 2.5 mA/PT
FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722 2-195
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3: INSTALLATION AND WIRING

Introduction

This chapter describes the methods and precautions for installing and wiring FC6A Series MICROSmart modules.

Before starting installation and wiring, be sure to read "Safety Precautions" in the beginning of this manual and understand
precautions described under Warning and Caution.

This section describes the precautions when installing and wiring the FC6A Series MICROSmart.

Turn off the power to the FC6A Series MICROSmart before starting installation, removal, wiring, maintenance, and
inspection of the FC6A Series MICROSmart. Failure to turn power off may cause electrical shocks or fire hazard.

Emergency stop and interlocking circuits must be configured outside the FC6A Series MICROSmart. If such a circuit is
configured inside the FC6A Series MICROSmart, failure of the FC6A Series MICROSmart may cause disorder of the control
system, damage, or accidents.

Special expertise is required to install, wire, program, and operate the FC6A Series MICROSmart. People without such
expertise must not use the FC6A Series MICROSmart.

Prevent metal fragments and pieces of wire from dropping inside the FC6A Series MICROSmart housing. Put a cover on
the FC6A Series MICROSmart modules during installation and wiring. Ingress of such fragments and chips may cause fire
hazard, damage, or malfunction.

Do not touch the connector pins with your hand. Electrostatic discharge may damage the internal elements.
When handling the FC6A Series MICROSmart, take measures to discharge static electricity.
Keep the FC6A Series MICROSmart wiring away from motor lines.

Wire the connectors and terminal blocks so that no force is applied to them.

Installation Location

The FC6A Series MICROSmart is designed to be installed in control panels and similar locations.

Install the FC6A Series MICROSmart within product specifications.

Avoid use in the environments below, as doing so may cause electric shock, fire, or malfunction:
Places where there is a lot of dust, salt, iron powder, or soot.

Places exposed to direct sunlight.

Places where the FC6A Series MICROSmart may be exposed to vibration or shock, either directly or indirectly.

Atmospheres of corrosive or flammable gases.

Places where condensation may form.
Places where the FC6A Series MICROSmart may be directly exposed to water.
Around high-voltage lines, high-voltage equipment, motor lines, or motor equipment.

Places near where a large switching surge may occur.

Places subject to a strong magnetic or electrical field.
Mount the FC6A Series MICROSmart as follows. To provide ample ventilation, ensure that there is sufficient space between the
FC6A Series MICROSmart and other devices, heat sources, and panel surfaces.

Normal Installation State

FC6A Series MICROSmart
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3: INSTALLATION AND WIRING

The FC6A Series MICROSmart can be mounted with the following orientation when the operating temperature is 35°C or lower.

Side Orientation (Use this orientation with an operating temperature of 35°C or lower.)
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The FC6A Series MICROSmart cannot be mounted with the following orientations.
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3: INSTALLATION AND WIRING

Mounting Space

To allow for heat dissipation and facilitate replacement, ensure that there are at least 20 to 40 mm between the FC6A Series
MICROSmart and surrounding equipment and ducts.

P o 40 mm
40 mm minimum ¢20 mm minimum e im
; :

] I—

M—i ._ ?é\\

DIN Rail 120 mm minimum

Mounting Two or More Units

HMH LI 5 L
- :j _ - :j
v Y (2K ;
D 40 r:\m minimum v 20 mm minimum
|:]: 77
’:’L 8 DIN Rail
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3: INSTALLATION AND WIRING

Assembly Methods
This section describes how to assemble the FC6A Series MICROSmart.

é Caution Assemble the FC6A Series MICROSmart before mounting it to a DIN rail or directly mounting it. When mounting the FC6A
Series MICROSmart to a DIN rail, if it is assembled after being mounted to the DIN rail, there is a risk of damage.

Assembling the CPU Module and Expansion and Expansion Interface Modules

The following procedure describes the assembly of the CPU module and an expansion module.

1. Peel off the protection sticker applied to the expansion connector on the CPU module.

2. Line up the expansion module alongside the CPU module.
Note: The CPU module and the expansion module are easier to line up if you use the position of the expansion connector as a guide.

3. Confirm that the expansion module eject button is depressed and push the expansion module until it clicks while taking care
with the position of the expansion connector. If the eject button is not depressed, push in the eject button until it clicks after
the expansion module has been pushed onto the CPU module.

The expansion module is now locked on the CPU module.

S
—
)Q Q

Q er|— [

Eject Button

A Caution Do not perform this work when the FC6A Series MICROSmart is powered. Otherwise there is a risk of damage.

Note: The assembly of an expansion module and the expansion interface module is the same, first peel off the expansion connector protection
sticker on the expansion module and then mount it.
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3: INSTALLATION AND WIRING

Assembling the CPU Module and the HMI Module

The following procedure describes the assembly of the CPU module and the HMI module.

1. Peel off the protection sticker applied to the communication connector on the CPU module.

2. Line up the HMI module alongside the CPU module.

Note: The CPU module and the HMI module are easier to line up if you use the position of the communication connector as a guide.

3. Confirm that the HMI module eject button is depressed and push the HMI module until it clicks while taking care with the

position of the communication connector. If the eject button is not depressed, push in the eject button until it clicks after the
HMI module has been pushed onto the CPU module.

The HMI module is now locked on the CPU module.

Communication Connector

Eject Button

A Caution Do not perform this work when the FC6A Series MICROSmart is powered. Otherwise there is a risk of damage.
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3: INSTALLATION AND WIRING

Assembling the CPU Module and a Cartridge
The following procedure describes the assembly of the CPU module (cartridge slot 1) and an analog 1/0O cartridge.

1. Insert a flathead screwdriver into each of the screwdriver slots (two locations) on the CPU module (cartridge slot 1) and
remove the dummy cartridge straight off the CPU module by pushing down the dummy cartridge tabs.

—e——————

Screwdriver Slot Dummy Cartridge

v

2. Take care with the vertical orientation of the analog I/O cartridge and firmly push the analog I/O cartridge connector onto
cartridge slot 1 on the CPU module.

Cartridge Slot 1 Analog 1/0 Cartridge

Cauti « Do not perform this work when the FC6A Series MICROSmart is powered. Otherwise there is a risk of damage.
fj} aution

o Attach and remove the cartridge straight in relation to the CPU module. If you attach or remove the cartridge at an angle,
there is a risk of damage or communication failure.

Note: Cartridges cannot be attached to the Plus CPU module.
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3: INSTALLATION AND WIRING

Assembling the HMI Module and a Cartridge
The following procedure describes the assembly of the HMI module (cartridge slot 3) and an analog I/O cartridge.

1. Unlock and open the front cover of the HMI module.
For details, see "Opening the Front Cover" on page 3-9.

2. Insert a flathead screwdriver into each of the screwdriver slots (two locations) on the HMI module and remove the dummy
cartridge straight off the HMI module by pushing in the dummy cartridge tabs.

Dummy Cartridge

Screwdriver Slot

7

3. Take care with the vertical orientation of the cartridge and firmly push the cartridge connector onto cartridge slot 3 on the HMI
module.

Cartridge Slot 3

¢ Do not perform this work when the FC6A Series MICROSmart is powered. Otherwise there is a risk of damage.

Caution
A ¢ Attach and remove the cartridge straight in relation to the HMI module. If you attach or remove the cartridge at an angle,
there is a risk of damage or communication failure.

Note: A communication cartridge cannot be attached to cartridge slot 3 of an HMI module added to the All-in-One CPU module.

4. Close and lock the front cover of the HMI module.
For details, see "Closing the Front Cover" on page 3-9.
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3: INSTALLATION AND WIRING

Assembling the Cartridge Base Module and a Cartridge
The following procedure describes the assembly of the cartridge base module (cartridge slot 1) and an analog I/O cartridge.

1. Insert a flathead screwdriver into each of the screwdriver slots (two locations) on the cartridge base module (cartridge slot 1)
and remove the dummy cartridge straight off the cartridge base module by pushing down the dummy cartridge tabs.

Dummy Cartridge

Screwdriver Slot

2. Take care with the vertical orientation of the analog I/O cartridge and firmly push the analog I/O cartridge connector onto
cartridge slot 1 on the cartridge base module.

Analog I/O Cartridge

Cauti « Do not perform this work when the FC6A Series MICROSmart is powered. Otherwise there is a risk of damage.
fj} aution

o Attach and remove the cartridge straight in relation to the cartridge base module. If you attach or remove the cartridge at
an angle, there is a risk of damage or communication failure.

Note: The cartridge base module cannot be attached to the All-in-One CPU module.
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3: INSTALLATION AND WIRING

Opening and Closing the Front Cover of the HMI Module
The following procedure describes how to open and close the front cover of the HMI module.

Opening the Front Cover

- Always unlock the front cover before opening it with the following procedure. Otherwise there is a risk of damage to the
Caution HMI module

1. Push the access symbol until it clicks to unlock the front cover.

2. The front cover will open.

Front Cover —__

Front Cover

Access Symbol

Closing the Front Cover

A Caution Always lock the front cover with the following procedure.

1. Close the front cover.

2. Push the access symbol until it clicks to lock the front cover.

Front Cover

Access Symbol

. Applying too much force to the front cover may cause it to fall off.
A Caution If this happens, make the front cover vertical with the HMI module as shown in the following figure, and then slowly push
on the part indicated by the arrow.

Front Cover
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3: INSTALLATION AND WIRING

Mounting on DIN Rail

: o Install the FC6A Series MICROSmart modules according to instructions described in this manual. Improper installation will
A Caution result in falling, failure, or malfunction of the FC6A Series MICROSmart.

o Do not install the FC6A Series MICROSmart when it is powered up. Doing so may result in electric shock and may damage
the product.

This section describes how to mount the FC6A Series MICROSmart.
The FC6A Series MICROSmart can be mounted on a DIN rail or directly to a panel inside a cabinet.

DIN Rail Mounting and Removal

The following procedure describes how to mount and remove the FC6A Series MICROSmart to and from a DIN rail.
1. Firmly fasten the DIN rail to a panel using screws.

2. Using a flat head screwdriver, lower the DIN rail hook (1) and hang the FC6A Series MICROSmart on the DIN rail (2).

[0} o

(1) Align with DIN Rail. T(Z) Raise DIN Rail Hook.

4. Secure both ends of the FC6A Series MICROSmart using the DIN rail brackets.

DIN Rail Bracket (BNL6)

[OO00000000]

\DIN Rail

[
1
oo
|
[
[ —=]

Notes:
e The FC6A Series MICROSmart supports 35 mm wide DIN rails.
Supported rails: IDEC BAA1000 (Length: 1,000 mm)
Rail bracket: BNL6PN10

o The FC6A Series MICROSmart can also be mounted by hooking it onto the DIN rail when the DIN rail hook is raised and pushing it on until it
clicks.
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3: INSTALLATION AND WIRING

Removing from DIN Rail

1. Lower the FC6A Series MICROSmart's DIN rail hook with a flathead screwdriver (1) and lift it up while pulling forward (2).

Direct Mounting on Panel Surface

This section describes how to mount the FC6A Series MICROSmart directly onto a mounting plate for installation in a control panel.
The direct mounting method differs according to the FC6A Series MICROSmart. To mount the FC6A Series MICROSmart directly, it
may be necessary to make holes in the mounting plate depending on the FC6A Series MICROSmart model.
Direct Mounting Methods
m 16- and 24-I/0 types

Mount using the screw holes on the back of the module.

Screw Hole

DIN Rail Hook

= 40-I/0 type and the HMI module

Pull out the DIN rail hook on the back of the module, attach the direct mounting hook (maintenance part: FC6A-PSP1PNO5), and
then mount the module to the mounting plate using the screw holes.

T

Direct Mounting Hook ag
(FC6A-PSP1PNO5) ==

Screw Hole

i DIN Rail Hook w
Screw Hole

= Expansion and expansion interface modules
Pull out the DIN rail hook on the back of the module, attach the direct mounting hook (maintenance part: FC6A-PSP2PNO5), and

then mount the module to the mounting plate using the screw holes.

Direct Mounting Hook
(FC6A-PSP2PNO5)

b Screw Hole
]
&

’\ DIN Rail Hook
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3: INSTALLATION AND WIRING

Mounting Hole Layout for Direct Mounting on Panel Surface

As shown in the following diagram, mount the FC6A Series MICROSmart to the mounting plate with M4 pan head screws.
Always give sufficient consideration to operability, ease-of-maintenance, and environmental resistance when deciding on the
mounting position.

A Caution When directly mounting the FC6A Series MICROSmart, tighten mounting screws with torque of 1 N'm (kgf-cm).

= CPU Modules

« 16-1/0 type: Screw fastened type: FC6A-C16R1AE, FC6A-C16R1CE, FC6A-C16K1CE, FC6A-C16P1CE,
FC6A-C16R1DE, FC6A-C16K1DE, FC6A-D16P1DE

Push-in type: FC6A-C16R4AE, FC6A-C16R4CE, FC6A-C16K4CE, FC6A-C16P4CE,
FC6A-C16R4DE, FC6A-C16K4DE, FC6A-D16P4DE

> 95.0 ‘
@73 83.0%02 J
ST T -
1 1
| | |
1 1
| ‘ |
Al | :
=8 |
&) o0 T’ - + - :
| | g
! | L9
1 1 o
: ‘ L.
1 1
e e ——— e ——— o

M" All dimensions in mm.

« 24-1/0 type: Screw fastened type: FC6A-C24R1AE, FC6A-C24R1CE, FC6A-C24K1CE, FC6A-C24P1CE

Push-in type: FC6A-C24R4AE, FC6A-C24R4CE, FC6A-C24KA4CE, FC6A-C24P4CE
110.0
2~ 0.
95, 98.0%02
_ B e e e ] _d
\\ | :
a | |
o | | g
Y+t
s | r
| | |5

M_/ ) All dimensions in mm.
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3: INSTALLATION AND WIRING

« 40-I/0 type: Screw fastened type: FC6A-C40R1AE, FC6A-C40R1CE, FC6A-C40K1CE, FC6A-C40P1CE,
FC6A-C40R1DE, FC6A-C40K1DE, FC6A-C40P1DE,
FC6A-C40R1AE], FC6A-C40R1CEJ, FC6A-C40K1CEJ, FC6A-C40P1CE),
FC6A-C40R1DE], FC6A-C40K1DEJ, FC6A-C40P1DE]

Push-in type: FC6A-C40R4AE, FC6A-C40R4CE, FC6A-C40K4CE, FC6A-C40P4CE,

FC6A-C40R4DE, FC6A-C40K4DE, FC6A-C40P4DE,
FC6A-C40R4AEJ, FC6A-C40R4CEJ], FC6A-C40K4CEJ, FC6A-C40P4CE)],
FC6A-C40R4DEJ, FC6A-C40K4DEJ, FC6A-C40P4DE]

g e
ei“’l_\; _______________ ;::‘_':?::___3 ________________ =
i Y
L] S 2
 — e >

151)’*?’ R All dimensions in mm.

o Plus CPU module: FC6A-D16R1CEE, FC6A-D16R4CEE, FC6A-D16K1CEE, FC6A-D16K4CEE, FC6A-D16P1CEE,
FC6A-D16P4CEE, FC6A-D32K3CEE, FC6A-D32K4CEE, FC6A-D32P3CEE, FC6A-D32P4CEE

90.0
W
|
|
L
100.0*02

All dimensions in mm.
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3: INSTALLATION AND WIRING

m Expansion Modules, Expansion Interface Modules, HMI Module, and Cartridge Base Module

Digital input modules: Screw fastened type: @ FC6A-N08B1, FC6A-N16B1, FC6A-NO8A11
Push-in type: FC6A-N08B4, FC6A-N16B4, FC6A-N08A14
Digital output modules: Screw fastened type: FC6A-R081, FC6A-R161, FC6A-T08K1, FC6A-T16K1,
FC6A-TO8P1, FC6A-T16P1
Push-in type: FC6A-R084, FC6A-R164, FC6A-TO8K4, FC6A-T16K4,

FC6A-TO8P4, FC6A-T16P4
Digital mixed I/O modules: Screw fastened type: = FC6A-M08BR1
Push-in type: FC6A-M08BR4

Analog I/0 modules: Screw fastened type: FC6A-12C1, FC6A-J4A1, FC6A-]J8A1, FC6A-K2A1,
FC6A-K4A1, FC6A-J4CN1, FC6A-JA4CH1Y, FC6A-J8CU1,
FC6A-K2A1, FC6A-K4A1, FC6A-LO3CN1, FC6A-L06A1
Push-in type: FC6A-]J2C4, FC6A-]J4A4, FC6A-I8A4, FC6A-K2A4,
FC6A-K4A4, FC6A-J4CN4, FC6A-J4CH4Y, FC6A-J8CU4,
FC6A-K2A4, FC6A-K4A4, FC6A-LO3CN4, FC6A-L06A4

Communication modules: Screw fastened type: FC6A-SIF52

Push-in type: FC6A-SIF524
Expansion interface remote master module: FC6A-EXM1M

o)

%
236 _ 0
i 5
; S

All dimensions in mm.

Digital input modules: FC6A-N16B3
Digital output modules: FC6A-T16K3, FC6A-T16P3

100.010,2

f
4444+44444
}
90.0

,,,,,,

All dimensions in mm.
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3: INSTALLATION AND WIRING

Digital input modules: FC6A-N32B3
Digital output modules: FC6A-T32K3, FC6A-T32P3

30.2
LK
:’"“""‘J":':‘K
i oo
B
s
—-—+—g8
I
|
I

All dimensions in mm.

Digital mixed I/0 modules: Screw fastened type: FC6A-M24BR1
Push-in type: FC6A-M24BR4
PID modules: Screw fastened type: FC6A-F2M1, FC6A-F2MR1
Push-in type: FC6A-F2M4, FC6A-F2MR4
Expansion interface module (expander): Screw fastened type: FC6A-EXM2
Push-in type: FC6A-EXM24
39.2 (DAC-)
19.7%02 z
L
""""""" M
o &
rol 8

|
R N
|
!
90.0

All dimensions in mm.
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3: INSTALLATION AND WIRING

Expansion interface remote slave module: FC6A-EXM1S, FC6A-EXM1S4

47.2
19,5502
LR
[
1
1
1
1
1
1
1
i
1
1 N
' 3
1 H
ol 2
=
(=]
o 3

All dimensions in mm.

HMI module: FC6A-PH1
74.5
[ 39.3%02
___,’_r;\_‘ .
R DO el g S
| ! |
| |
o | 5
K- T —-— 9
! | !
| | |
All dimensions in mm.
Cartridge base module: FC6A-HPH1
43.5
27.0*02
l;\\
(AN
——————— fn IR
| |
: |
| |
! |
| |
5 E
o| o i | g
88 1T 18
1 |
! |
H |
| |
! |
1 |
i |
N
| fjjl
) ¥
');(Db‘ All dimensions in mm.
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3: INSTALLATION AND WIRING

m Example:
Mounting hole layout for FC6A-C40R1AE, FC6A-N32B3, FC6A-T16K3, FC6A-F2MR1, and C6A-LO6A1

151.0 26.1:02 18,902 28.,5¢02  28.3%02

\
%oy, B

S S e
R

100.0

83.0

Fan
A

R e ] T m—mm - Temm e m e — == E e e e EE L L LT T T ]
| | | | | | | |
2 2/ 2/ 2/

All dimensions in mm.
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3: INSTALLATION AND WIRING

Input/Output Wiring

This section describes FC6A Series MICROSmart input/output device wiring.

Precautions for I/0 Device Wiring

Input Terminal Wiring
When wiring input devices, separate wiring from power, output, and motor lines.

For the wires to use with the CPU modules, expansion modules, and cartridges, see "Recommended Ferrule List" on page 3-46.

DC Sink Input Wiring Example DC Source Input Wiring Example
IDEC _, IDEC uc%
+| 2-wire | — [ dD —| 2-wire |+ ‘
Sensor = il Sensor — ) %
- - ([®
W, s[(D
™\ g o
PNP % NPN ; %
12/24v DC - R 12/24V DC . 0D
~ M) ~ =D
: % )
= = =Y
SE S
Hell) sarl

A/ A/

*1 24V DC for products with a version number lower than V400. For details on the version number of modules, see "Checking the Version Number"

on page 2-1.

Output Terminal Wiring

A Caution

If output relays or transistors in the FC6A Series MICROSmart or output modules should fail, outputs may remain on or
off. For output signals which may cause heavy accidents, provide a monitor circuit outside the FC6A Series MICROSmart.

Connect a fuse to the output module, selecting a fuse appropriate for the load.

When equipment containing the FC6A Series MICROSmart is intended for use in European countries, insert an IEC 60127-
approved fuse to each output of every module for protection against overload or short-circuit. This is required when
equipment containing the FC6A Series MICROSmart is destined for Europe.

When driving an inductive load that emits noise like a magnet or a valve, to reduce noise and protect circuits, use a diode
for the output on DC power type models and a surge absorber for the output on AC power type models.

For the wires to use with the CPU modules, expansion modules, and cartridges, see "Recommended Ferrule List" on page
3-46.

3-18

FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722 IDEC



3: INSTALLATION AND WIRING

Output Protection Circuit

When a motor, solenoid, or similar inductive load is connected, the life of the contact is shortened due to the inrush current and
counter-electromotive force acting on the load. In order to prevent this, set up an output protection circuit outside the FC6A Series
MICROSmart. Choose a protection circuit from (1) through (4) shown below, according to the power supply, and connect the
protection circuit to the outside of the FC6A Series MICROSmart.

For protection of the transistor output of the FC6A Series MICROSmart modules, connect protection circuit (3) shown below to the
transistor output circuit.

Protection Circuit (1)

This protection circuit can be used when the load impedance is smaller

Output QO than the RC impedance in an AC load power circuit.
R: Resistor of approximately the same resistance value as the load
C:0.1to 1 pF

com

Protection Circuit (2)

Surge Killer This protection circuit can be used for both AC and DC load power

Output Q Inductive Load circuits.

T K R: Resistor of approximately the same resistance value as the load
T H C:0.1to 1 pF
| R C |
D
CoM me)
-+
SE

Protection Circuit (3)

This protection circuit can be used for DC load power circuits.

Output Q Use a diode with the following ratings.

Reverse withstand voltage:  Power voltage of the load circuit x 10

NI
Zg}

Diode Forward current: More than the load current

+
COM —i =

Protection Circuit (4)

This protection circuit can be used for both AC and DC load power

Output Q Inductive Load circuits.

Nl
=
Varistor

COM i}
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3: INSTALLATION AND WIRING

Power Supply and Power Supply Wiring

Power Supply
This section describes how to connect a power supply to the FC6A Series MICROSmart.

: o Use a power supply of the rated value. Use of the wrong power supply may cause fire or malfunction.
A Caution

« Ensure that the power voltage to the FC6A Series MICROSmart does not exceed the allowable power voltage range
described in the power supply specifications. The FC6A Series MICROSmart may run and stop repeatedly within this
voltage range, particularly if the power voltage turns on or off very slowly.

o Use an IEC 60127-approved fuse on the power line outside the FC6A Series MICROSmart. This is required when
equipment containing the FC6A Series MICROSmart is destined for Europe.

CPU Module
There are three power supply specifications for the All-in-One CPU module: the AC power type, the 24V DC power type, and the

12V DC power supply type.

All-in-One CPU Module

4 N\ o ol o} (0}
AC Power Type 24V DC Power Type 12V DC Power Type — Jlr @mr 4-
AC Power Input 24V DC Power Input 12V DC Power Input - —

L[ N]PE 24\ - [ FE +12V] - [FE
\ |
Ao N S -
External Power Supply External Power Supply
24V DC 12V DC
-

The power supply specification of the Plus CPU module is the 24V DC power type only.
Plus CPU Module
24V DC Power Type ==

24V DC Power Input
wav] - [ FE =

+17= =

External Power Supply
24V DC TUT
= Power Supply Voltage

« The power supply voltages that can be used with the All-in-One CPU module are as follows.
AC power type: 85 to 264V AC
24V DC power type: 20.4 to 28.8V DC
12V DC power type: 10.2 to 18.0V DC
« The power supply voltage that can be used with the Plus CPU module is as follows.
24V DC power type: 20.4 to 28.8V DC

D
e
s

|[seesseEEEs|

12U e i e O

When an external device that carries the risk of causing a serious accident is connected to the inputs and outputs of the
FC6A Series MICROSmart, implement measures in the external circuit (such as voltage monitoring) so that the device will
function safely when there is a failure.

; Do not use the FC6A Series MICROSmart outside of the power supply voltages listed above.
AWarnmg

« The power failure detection voltage varies depending on the usage conditions of the inputs and outputs, but a power failure is
normally detected when the power supply voltage is the following values.

AC power type: Less than 85V AC
24V DC power type: Less than 20.4V DC
12V DC power type: Less than 10.2V DC

« For all power supply types, a momentary power interruption of 10 ms or less is not recognized as a power failure when the
power voltage is at the rated voltage.
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3: INSTALLATION AND WIRING

m Inrush Current at Powerup
The following inrush current flows through the FC6A Series MICROSmart when powered up. Use a power supply with sufficient

capacity.
AC power type: 40 A or lower
24V DC power type: 35 A or lower
12V DC power type: 35 A or lower

Expansion interface module
The power supply specification of the expansion interface module (expander) and expansion interface remote slave module is the
24V DC power type.

Expansion Interface Module (Expander)

External et + [
Power Supply - T | _ 24V DC
24V DC |—— Power Input

T

o
=EE

(¢

m Power Supply Voltage
« The power supply voltage that can be used with the expansion interface module (expander) and expansion interface remote
slave module is 20.4 to 28.8V DC.

. Do not use the FC6A Series MICROSmart outside of the power supply voltages listed above.
AWarnmg When using the expansion interface module and an external device that carries the risk of causing a serious accident has
been connected, implement measures in the external circuit (such as voltage monitoring) so that the device will function
safely when there is a failure.

« The power failure detection voltage varies depending on the usage conditions of the inputs and outputs, but a power failure is
normally detected when the power supply voltage is less than 20.4V DC.
« A momentary power interruption of 10 ms or less is not recognized as a power failure when the power voltage is at the rated voltage.

m Inrush Current at Powerup
An inrush current of 35 A or lower flows through the expansion interface module (expander) and expansion interface remote slave
module when powered on. Use a power supply with sufficient capacity.

: When using the CPU module, expansion interface module (expander), and expansion interface remote slave module with
A Caution separate power supplies, turn the power on and off in the following order.
Power-up: Expansion interface module (expander) -> Expansion interface remote slave module (Downstream -> Upstream)
-> CPU module
Power-down: CPU module -> Expansion interface remote slave module (Upstream -> Downstream) -> Expansion interface
module (expander)
If the power supply is not shut off with the above sequence, the 1/O for all expansion modules will not be updated.

About the sequence to turn on and off the I/0 power supply

When automatically running and stopping the FC6A Series MICROSmart in conjunction with turning the power supply to the FC6A
Series MICROSmart on and off, use the following sequence to turn on and off the I/O power supply and CPU module main power
supply. If the sequence is wrong, inputs and outputs may be mistakenly activated.

Power on: I/O power supply — CPU module main power
Power off: CPU module main power — I/O power supply

o)

ON U
I/0 power supply oFF

ON
CPU module main power oFF .
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3: INSTALLATION AND WIRING

Power Supply Wiring

« Make the power line as short as possible. For details, see "Recommended Ferrule List" on page 3-46.
« Run the power line as far away as possible from motor lines.

Note:
Review the following items when there is a risk of malfunction due to electric shock and noise.
« Ground the PE and FE terminals with D-type ground (type 3: ground resistance of 100 Q or lower).
« Do not use a shared ground wire for the FC6A Series MICROSmart and motor equipment.
« For ground wire details, see "Recommended Ferrule List" on page 3-46.

Power Supply Terminal Wiring Method

When wiring the power supply to the CPU module, the power supply terminals are removed from the CPU module, wired, and then
once again attached to the CPU module.

The following procedure describes how to remove and attach the power supply terminals.

= Removing the Power Supply Terminals

1. Slowly rotate the power supply terminals cover in the direction of the arrow.

e - N  CPU Module
Power Supply Terminals
- e R, |
@ I 7‘ 3
[ ]
P s q
N

2. Rotate the power supply terminals cover until it touches the CPU module to unlock it, and then remove the power supply
terminals.

A Power Supply Terminals Rotate the power supply
terminals cover until it
touches the CPU module

Notes:

« Rotate the power supply terminals cover in the direction of the arrow printed on the side.
« The power supply terminals move together with the power supply terminals cover when it is rotated.

o The following push-in types of CPU modules do not have the power supply terminals cover.

e All-in-One CPU module:
FC6A-C16R4AE, FC6A-C16R4CE, FC6A-C16K4CE, FC6A-C16P4CE, FC6A-C16R4DE, FC6A-C16K4DE, FC6A-C16P4DE, FC6A-C24R4AE,
FC6A-C24R4CE, FC6A-C24K4CE, FC6A-C24P4CE, FC6A-C40R4AE, FC6A-C40R4CE, FC6A-C40K4CE, FC6A-C40P4CE, FC6A-C40R4DE,
FC6A-C40K4DE, FC6A-C40P4DE

o CAN J1939 All-in-One CPU module:
FC6A-C40R4AE], FC6A-C40R4CE], FC6A-C40K4CE], FC6A-C40P4CE], FC6A-C40R4DE], FC6A-C40K4DE], FC6A-C40P4DE]

e Plus CPU module:
FC6A-D16R4CEE, FC6A-D16K4CEE, FC6A-D16P4CEE, FC6A-D32K4CEE, FC6A-D32P4CEE
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3: INSTALLATION AND WIRING

m Attaching the Power Supply Terminals

1. With the power supply terminals cover touching the CPU module, slowly push the power supply terminals with the attached
power line straight into their original position.

Power supply terminals cover
touching the CPU module

Power Supply Terminals

f Caution Push the power supply terminals straight in relation to the CPU module. If you push them in at an angle, there is a risk of
damage or poor contact.

2. When the power supply terminals cover is rotated 45° or more from the CPU module, slowly rotate it in the direction of the
arrow until it stops.
The power supply terminals cover and the power supply terminal block are locked.

45° or more :E

/ o

Rotate until it stops

Notes:
+ Rotate the power supply terminals cover in the direction of the arrow printed on the side.

« The power supply terminals move together with the power supply terminals cover when it is rotated.

¢ The following push-in types of CPU modules do not have the power supply terminals cover.

o All-in-One CPU module:
FC6A-C16R4AE, FC6A-C16R4CE, FC6A-C16K4CE, FC6A-C16P4CE, FC6A-C16R4DE, FC6A-C16K4DE, FC6A-C16P4DE, FC6A-C24R4AE,
FC6A-C24R4CE, FC6A-C24K4CE, FC6A-C24P4CE, FC6A-C40R4AE, FC6A-C40R4CE, FC6A-C40K4CE, FC6A-C40P4CE, FC6A-C40R4DE,
FC6A-C40K4DE, FC6A-C40P4DE

o CAN J1939 All-in-One CPU module:
FC6A-C40R4AE], FC6A-C40R4CE], FC6A-C40K4CEJ, FC6A-C40P4CE], FC6A-C40R4DEJ, FC6A-C40K4DE], FC6A-C40P4DE]

o Plus CPU module:
FC6A-D16R4CEE, FC6A-D16K4CEE, FC6A-D16P4CEE, FC6A-D32K4CEE, FC6A-D32P4CEE

f Caution Push the power supply terminals straight in relation to the CPU module. If you push them in at an angle, there is a risk of
damage or poor contact.
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Using the Ports

This section describes how to use the analog input and analog potentiometer, serial port 1, Ethernet port 1, and the USB port.
Removing and Attaching the Analog Port Cover

The following procedure describes how to remove and attach the analog port cover.

Removing the Analog Port Cover

1. Insert a flathead screwdriver into the screwdriver slot on the analog port cover and slowly move the screwdriver in the
direction of the arrow to unlock the bottom lock.

0

Analog Port Cover

Screwdriver Slot

2. Lift up the analog port cover in the direction of the arrow to remove it.

000000 g

Attaching the Analog Port Cover
Attach the analog port cover after wiring the port.

1. Insert the tabs at the top of the analog port cover into the analog port cover slots, then push the bottom of the analog port
cover in the direction of the arrow to attach it.

Insert the tabs at the top
of the analog port cover

Screwdriver Slot Groove

IE
A

’ 8 0000000 000000000

Note: Take care with the orientation of the analog port cover. The groove to insert the screwdriver goes on the bottom.
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Removing and Attaching the Serial Port 1 Cover
The following procedure describes how to remove and attach the serial port 1 cover.
Removing the Serial Port 1 Cover

1. Insert a flathead screwdriver into the screwdriver slot on the serial port 1 cover and slowly move the screwdriver in the
direction of the arrow to unlock the bottom lock.

Serial Port 1 Cover

| —
: 0| -
g — —

e DO0000000000000000

e

Attaching the Serial Port 1 Cover
When not using serial port 1, attach the serial port 1 cover.

1. Insert the serial port 1 cover tabs into the grooves on the left and right sides of serial port 1 and push the cover straight in to
attach it.

/ \ ]

[ \ —

\ | |

J b@@@@@w@@ww;m )Q|
Tab

Screwdriver Slot Groove
Serial Port 1 Groove

Note: Take care with the orientation of the serial port 1 cover. The groove to insert the screwdriver goes on the bottom.
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Removing and Attaching the Ethernet Port 1 Cover

The following procedure describes how to remove and attach the Ethernet port 1 cover. The procedure is the same for Ethernet
port 1 cover and Ethernet port 2 cover on the Plus CPU module.

Removing the Ethernet Port 1 Cover

1. Insert a flathead screwdriver into the screwdriver slot on the Ethernet port 1 cover and slowly move the screwdriver in the
direction of the arrow to unlock the top lock.

Screwdriver Slot

5 000000000 0000000
Ethernet Port 1 Cover/

2. Lift the Ethernet port 1 cover straight up in the direction of the arrow to remove it.

000 felm—m :lz‘
E —
p =

L, >

k,::

Attaching the Ethernet Port 1 Cover
When not using Ethernet port 1, attach the Ethernet port 1 cover.

1. Insert the Ethernet port 1 cover tabs into the grooves on the left and right sides of Ethernet port 1 and push the cover straight
in to attach it.

IE
=

<] 1
. %ﬂ%}l /g \p0000 5000000004 e

0000000000, 0000000

e

8 Tab
Ethernet Port 1 Groove

Screwdriver Slot Groove

Note: Take care with the orientation of the Ethernet port 1 cover. The groove to insert the screwdriver goes on the bottom.
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Opening and Closing the USB Port Cover
The following procedure describes how to open and close the USB port cover.
Opening the USB Port Cover

1. Insert a flathead screwdriver into the screwdriver slot on the USB port cover and slowly move the screwdriver in the direction
of the arrow to unlock the top lock.

Screwdriver Slot

Note: To remove the USB cover, first open the cover in step 2, and then apply force in that same direction to remove the cover.

To communicate with a computer, use the USB cable (model: HG9Z-XCM42).

If you use the USB extension cable (model: HG9Z-XCE21), you can perform maintenance on an FC6A Series MICROSmart installed
in a control panel from the face of the control panel. We recommend securing the USB extension cable to the USB port cover with
a cable tie (HellermannTyton cable tie: T18R) so that the USB extension cable is not disconnected from the FC6A Series
MICROSmart.
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All-in-One CPU module/CAN J1939 All-in-One CPU module

(1) Open the USB port cover and plug the USB cable into the USB port.
(2) Lock the USB port cover and USB cable with a cable tie.

|~ USB Cable

1| USB Port Cover

j\ Cable Tie

Plus CPU module

(1) Open the SD memory card cover and remove the USB port cover.
Carefully store the removed USB port cover in a safe location.
(2) Insert the USB cable retention pin into the top hole, and then insert it into the bottom hole.
(3) Plug the USB cable into the USB port, and then lock the USB cable to the USB cable retention pin with a cable tie.

USB Cable Retention Pin

7

USB Port Cover

USB Cable

USB Cable Retention Pin Cable Tie
Type No.: HG9Z-XU1PNO5
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A Caution

Applying too much force to the USB port cover may cause it to fall off.
If this happens, make the USB port cover parallel with the CPU module as shown in the following figure, and then slowly
push on the part indicated by the arrow.

Closing the USB Port Cover

1. Close the USB port cover and push it until it clicks.

VIDEC
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Using an SD Memory Card
This section describes how to use an SD memory card.

Opening and Closing the SD Memory Card Cover
The following procedure describes how to open and close the SD memory card cover.
Opening the SD Memory Card Cover

1. Insert a flathead screwdriver into the screwdriver slot on the SD memory card cover and slowly move the screwdriver in the
direction of the arrow to unlock the bottom lock.

SD Memory Card Cover

Screwdriver Slot \E

T | Trooo0000{postoreety

2. Open the SD memory card cover in the direction of the arrow.

DOODDY

0J0) ED@@@@@@@@H@@@@@@@@@

: Applying too much force to the SD memory card cover may cause it to fall off.
A Caution If this happens, make the SD memory card cover parallel with the CPU module as shown in the following figure, and then
slowly push on the part indicated by the arrow.
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Closing the SD Memory Card Cover

1. Close the SD memory card cover and push it until it clicks.

Inserting and Removing the SD Memory Card
The following procedure describes how to insert and remove the SD memory card.
Inserting the SD Memory Card

1. Unlock and open the SD memory card cover.
For details, see "Opening the SD Memory Card Cover" on page 3-30.

2. With the missing corner of the SD memory card facing the function switch side, push the SD memory card straight in until it
clicks.

All-in-One CPU module Plus CPU module
CAN J1939 All-in-One CPU module

_‘u»'l»E

Notes:
o Use caution as the direction to insert the SD memory card depends on the model.

e Turn off the write protect switch on the SD memory card that will be inserted into the FC6A Series MICROSmart.

3. Close the SD memory card cover and push it until it clicks.
For details, see "Closing the SD Memory Card Cover" on page 3-31.
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Removing the SD Memory Card

1. Unlock and open the SD memory card cover.
For details, see "Opening the SD Memory Card Cover" on page 3-30.

2. Push the SD memory card inserted into the FC6A Series MICROSmart until it clicks to unlock it.

3. Slowly pull out the SD memory card.

All-in-One CPU module Plus CPU module
CAN J1939 All-in-One CPU module

4. Close the SD memory card cover and push it until it clicks.
For details, see "Closing the SD Memory Card Cover" on page 3-31.
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R The data on the SD memory card may be corrupted by doing the following during access to the SD memory card.
A Caution Turning the FC6A Series MICROSmart power OFF.

e Removing the SD memory card.

Do not turn OFF the FC6A Series MICROSmart power during access to the SD memory card (while the SD card status LED
"SD" is flashing). First confirm that the SD card status LED "SD" is not flashing, then remove the SD memory card from
FC6A Series MICROSmart. For details on the SD card status LED "SD", see "SD Memory Card" on page 11-1.
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Replacing the Backup Battery

This section explains how to replace the backup battery.

. Performing the work to attach and replace the backup battery in the unpowered state is recommended to avoid electric
AWarnmg shock by touching the product and wired parts with the body or tools and to avoid damage to the product and malfunction.
The backup battery can also be attached and replaced while powered and while power is supplied from the USB bus.
However, first discharge any static electricity built up in the body by touching grounded metal before performing the work.
Use caution so that electric shock from touching the product and wired parts with the body or tools, damage to the product,
and malfunction do not occur.

Replacing the Backup Battery While Unpowered (Recommended)

To replace the backup battery, first turn off the power, and then perform the following steps 1 to 4 within 1 minute.

(The position of the battery holder is located on the right side of the top of the All-in-One CPU module and CAN J1939 All-in-One
CPU module, and it is located on the left side of the top of the Plus CPU module.)

1. Grip both ends of the battery holder, and then pull it out.
The battery holder pulls out to a length of 36 mm.

All-in-One CPU Module
CAN J1939 All-in-One CPU Module

Plus CPU Module

Battery Holder

n
H
E
[ps=eeEesss|
[/ ] 8] 80w ) ) e

2. Remove the dead backup battery from the battery holder.
Orient the battery holder with the (P side facing up. While pulling on the outside hook (1), press the backup battery from

below (2).
e N
@Side of the Battery Holder
/ Backup Battery
\
N J
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3. Insert a new backup battery into the battery holder.
Orient the battery holder with the (—I}) side facing up. Orient the new backup battery with the (—I}) side facing up. Press the
backup battery into the inside hook of the battery holder (1), and then press down on the battery until you hear a click from
the outside hook (2).

e N
@ Side of the Battery Holder
A
Outside Hook
Inside Hook Backup Battery
N J

Note: Exercise caution regarding the orientation of the backup battery when you insert it.

4. Insert the battery holder into its original position, and then press it firmly as far as it will go.

Note: Exercise caution regarding the orientation of the battery holder when you insert it.

5. After installing the battery, promptly turn on the power and confirm that the battery status LED [BAT] turns off (within one
hour as a general rule).

R o To replace the backup battery while unpowered, complete the work within 1 minute after the power is turned off. If it
A Caution takes a long time to replace the battery, the device values will be reset to the initial values.

o After the battery is installed, relatively large amount of current may flow in the battery until the CPU module is powered.

For this reason, immediately turn on the power or the USB bus power after installing the battery (within about an hour).

Replacing the Backup Battery While Power Is Supplied from the USB Bus
The backup battery can be replaced by supplying power from the USB bus. Use the following procedure to replace the backup
battery by supplying power from the USB bus.

1. Turn on the power to supply to the product.

2. Connect a USB cable. (Start supplying USB bus power.)

Note: To supply power from the USB bus, use a computer or a power bank compatible with USB 2.0.
3. Turn off the power supplied to the product.

4. Replace the backup battery by following steps 1 to 4 in the replacement procedure in "Replacing the Backup Battery While
Unpowered (Recommended)" on page 3-34. There is no time limit.

5. Disconnect the USB cable.

6. Turn on the power to supply to the product, and confirm that the battery status LED [BAT] turns off.
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Replacing the Backup Battery While Powered

The backup battery can be replaced while the product is powered without turning off the power.

Perform steps 1 to 4 in "Replacing the Backup Battery While Unpowered (Recommended)" on page 3-34 while the product is
powered. There is no time limit on the replacement work.

; o When the backup battery is attached and replaced while powered or while power is supplied from the USB bus, first
AWarmng discharge any static electricity built up in the body by touching grounded metal before performing the work. Use caution
so that electric shock from touching the product and wired parts with the body or tools, damage to the product, and
malfunction do not occur.

o Performing the work in the unpowered state is recommended to avoid electric shock by touching the product and wired
parts with the body or tools and to avoid damage to the product and malfunction.

: « If the battery dies, device values are reset to their initial values when the power is turned off. Replace the backup battery
A Caution before it dies.
Recommended Backup Batteries
Panasonic: BR2032, CR2032A, CR2032B
Murata: CR2032X, CR2032W

This symbol mark means that batteries and accumulators, at their end-of life, should be disposed of separately from your
household waste. If a chemical symbol is printed beneath the symbol shown above,this chemical symbol means that the
battery or accumulator contains a heavy metal at a certain concentration. This will be indicated as follows:

Hg : Mercury (0.0005%) Cd : Cadmium (0.002%) Pb : Lead (0.004%)
In the European Union there are separate collection systems for used batteries and accumulators.
Please dispose of batteries and accumulators correctly in accordance with each country or local regulation.
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Connection Restrictions When Expanding the PLC

Connection Restrictions When Expanding the PLC
Expansion modules, the HMI module, the cartridge base module, and cartridges on the basic expansion side operate with the internal
power supply that is supplied from the CPU module or the expansion interface remote slave module. Expansion modules on the
expansion interface side operate with the internal power supply that is supplied from the expansion interface module (expander).

Expansion Interface

Cartridges CPU Module Module (Expander)

HMI Module Expansion Modules (FCOA-EXM2, FC6A-EXM24)  Expansion Modules
A A

[TITT 1nternal 5V Line
‘W;"‘W;" Internal 24 V Line

I

A}

L ! [ T )T Il internal 5 V Line
H‘gﬁ—ﬁ" Internal 24 V Line

= ,‘
BT A v v
Cartridges f Basic Expansion Main Power  Expansion Interface
Main Power Side Supply Side
Supply

Cartridge Base Module
Expansion Interface

Expansion Interface Module (Expander)

Remote Master Module
(FC6A-EXM1M) Expansion Modules (FCOA-EXM2, FCOA-EXM24)  Expansion Modules
A A

A}

(4 -
[ TT T internal 5 V Line JD CTIET T internal 5V Line
FTT ‘;,ﬁ—ﬁ"‘ﬁ" Internal 24 V Line || = ‘ﬁ"‘ﬁ" Internal 24 V Line

[

Expansion Interface g(mﬂ ;; ‘{ EH ..... ; SPSS’ST 11— :
Remote Slave Module = |LE 3 Rl == =
(FC6A-EXM1S, “ : g f v
FC6A-EXM154) Main o Basic Expansion Main Expansion Interface
Power § Side Power Side
Supply o Supply

The internal power supply current that can be supplied to the expansion modules on the basic expansion side, HMI module,
cartridge base module, and cartridges depends on the module supplying the power. Ensure that the total amount of current for the
expansion modules on the basic expansion side, HMI module, cartridge base module, and cartridges does not exceed the limit of

the internal power supply that can be supplied.

Notes:
¢ A maximum of eight expansion modules can be connected on the expansion interface side, regardless of the internal power supply current

that can be supplied from the CPU module or the expansion interface remote slave module.

o Expansion modules require an I/O external power supply.
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Connecting Modules to the CPU Module
The internal power supply current that can be supplied from the CPU module to the expansion modules on the basic expansion
side, HMI module, cartridge base module, and cartridges is as follows.

Maximum Number of Modules That Can Be Connected to the CPU Module
Expansion Cartridge Base .
CPU Module Modules HMI Module Module CPU Module Unit
(basic expansion _ B _
side)*! Cartridges Cartridges Cartridges
16-1/0 type 47 1 1" — — — 1
All-in-One CPU module 24-1/0 type 772 1 17 — — — 1
40-1/0 type 772 1 17 — — — 2
CAN J1939 All-in-One CPU * x3
module 40-1/0 type 7 1 1 2
Plus 16-1/0 type o
Plus CPU module /0typ 724 1 1 1 2 — —
Plus 32-1/0 type

4

Internal Power Supply Current That Can Be Supplied from the CPU Module

Internal 5 V Line Total*®

Internal 24 V Line Total*®

CPU Module Amble_nt Expanded Ambient Amble_nt Expanded Ambient
Operating . Operating .
Temperature Operating Temperature Temperature Operating Temperature
- O o - (] 0
(-10 to 55°C) (-25 to 10°C, 55 to 65°C) (-10 to 55°C) (-25 to 10°C, 55 to 65°C)
16-1/0 type < 695 mA <347 mA <126 mA <63 mA
All-in-One CPU module 24-1/0 type < 890 mA <445 mA <167 mA <83 mA
40-I/0 type < 1,070 mA <535 mA <270 mA <135 mA
CAN J1939 All-in-One
- < < < <
CPU module 40-1/0 type < 960 mA 480 mA 270 mA 135 mA
Plus 16-1/0 type
Plus CPU module < 1,070 mA <535 mA < 350 mA <175 mA

Plus 32-1/0 type

*1 The number of modules that can be connected on the basic expansion side does not include the expansion interface module (expander). When
using the expansion interface module (expander), add the following current.

Module Type

Model

Internal 5 V Line Current

Expansion interface module (expander)

FC6A-EXM2, FC6A-EXM24

20 mA

*2  Only the following humber of communication modules can be connected to the CPU module, regardless of the internal power supply current
that can be supplied from the CPU module.

Module Type Maximum No. of Modules (Total on Basic Expansion and Expansion Interface Sides)
All-in-One CPU module 3
CAN J1939 All-in-One CPU module 3
Plus CPU module 15

*3  Only an analog 1/0 cartridge can be connected.
*4 When an expansion interface remote master module (FC6A-EXM1M) is connected to the basic expansion side, a maximum of five modules can
be connected on the basic expansion side.
*5 The internal power supply for the internal 5 V line is used to run the expansion modules (basic expansion side), the HMI module, and the
cartridges. Calculate the total current that is used by the modules and ensure that the limit is not exceeded. Use caution because the upper
limits differ with expanded ambient operating temperatures (-25 to -10°C and 55 to 65°C). For details, see "Internal Power Supply Current of
the Modules and Cartridges" on page 3-39.
*6 The internal power supply for the internal 24 V line is used to drive the output module relays and transistors. Calculate the total current when
the outputs are simultaneously ON with the following values as the current per output and ensure that the limit is not exceeded. Use caution
because the upper limits differ with expanded ambient operating temperatures (-25 to -10°C and 55 to 65°C).
» Relay output: 6 mA/point
« Transistor output: 1.5 mA/point

Connecting Modules to the Expansion Interface Remote Slave Module
A maximum of seven expansion modules can be connected on the basic expansion side, regardless of the internal power supply

current that can be supplied from the expansion interface remote slave module.
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A Caution

The CPU module cannot detect the internal power supply current that the expansion modules are using. Observe the
restrictions in this section because malfunction or failure may result if the FC6A Series MICROSmart is continuously used
when the current exceeds the limit.

Internal Power Supply Current of the Modules and Cartridges

Module Type Model Internal 3.3V Internal 5V Internal 24 V
yp Line Current™! Line Current Line Current
FC6A-N08B1/FC6A-N0O8B4 - 30 mA -
FC6A-N16B1/FC6A-N16B4 - 40 mA -
Digital input module FC6A-N16B3 — 40 mA —
FC6A-N32B3 - 65 mA -
FC6A-NO8A11/FC6A-NOBA14 - 40 mA -
FC6A-R081/FC6A-R084 - 35 mA 6 mA/point
FC6A-R161/FC6A-R164 - 50 mA 6 mA/point
FC6A-TO8P1/FC6A-T08P4 - 25 mA 1.5 mA/point
Digital I/O module FC6A-T16P1/FC6A-T16P4 — 30 mA 1.5 mA/point
. FC6A-T16P3 — 30 mA 1.5 mA/point
Digital output module -
FC6A-T32P3 — 45 mA 1.5 mA/point
FC6A-TO8K1/FC6A-TO8K4 - 25 mA 1.5 mA/point
FC6A-T16K1/FCOA-T16K4 - 30 mA 1.5 mA/point
FC6A-T16K3 — 30 mA 1.5 mA/point
FC6A-T32K3 — 45 mA 1.5 mA/point
. . FC6A-M08BR1/FC6A-M08BR4 - 30 mA 6 mA/point
Digital mixed I/O module -
FC6A-M24BR1/FC6A-M24BR4 - 55 mA 6 mA/point
FC6A-J2C1/FC6A-12C4 - 40 mA -
FC6A-J4A1/FCOA-I4A4 - 45 mA —
. FC6A-J8A1/FC6A-I8A4 - 40 mA —
Analog input module
FC6A-J4CN1/FC6A-J4CN4 - 50 mA —
FC6A-J4CH1Y/FC6A-J4CHAY - 50 mA —
Analog I/O module
FC6A-J8CU1/FC6A-I8CU4 - 45 mA —
FC6A-K2A1/FC6A-K2A4 - 40 mA —
Analog output module
FC6A-K4A1/FC6A-K4A4 - 50 mA -
. FC6A-LO3CN1/FC6A-LO3CN4 - 55 mA -
Analog mixed I/O module
FC6A-L06A1/FC6A-L06A4 - 60 mA -
FC6A-F2M1/FC6A-F2M4 - 65 mA -
PID module
FC6A-F2MR1/FC6A-F2MR4 - 65 mA -
Serial communication module FC6A-SIF52/FC6A-SIF524 - 35 mA 35mA
FC6A-PN4 35mA - -
Digital I/O cartridge FC6A-PTK4 35mA — —
FC6A-PTS4 35mA - -
FC6A-PI2A 35mA - -
. . FC6A-PJ2CP 35mA - -
Cartridges Analog I/0O cartridge
FC6A-PK2AV 35mA 80 mA -
FC6A-PK2AW 35mA 190 mA -
FC6A-PC1 35mA 10 mA -
Communication cartridge FC6A-PC3 35mA 60 mA —
FC6A-PC4 35mA 120 mA -
Cartridge base module (no installed cartridges)*? FC6A-HPH1 — — —
HMI module (no installed cartridges) FC6A-PH1 — 150 mA 15 mA™
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Module Type Model Internal 3.3V Internal 5V Internal 24 V
yp Line Current™?! Line Current Line Current
FC6A-PH1+FC6A-PI2A — 170 mA 15 mA™
FC6A-PH1+FC6A-PI2CP — 170 mA 15 mA™3
FC6A-PH1+FC6A-PK2AV — 250 mA 15 mA™3
FC6A-PH1+FC6A-PK2AW — 360 mA 15 mA™3
. FC6A-PH1+FC6A-PC1 — 180 mA 15 mA™3
HMI module + cartridge 3
FC6A-PH1+FC6A-PC3 — 230 mA 15 mA
FC6A-PH1+FC6A-PC4 — 290 mA 15 mA™3
FC6A-PH1+FC6A-PN4 — 175 mA 15 mA™3
FC6A-PH1+FC6A-PTK4 — 175 mA 15 mA™3
FC6A-PH1+FC6A-PTS4 — 175 mA 15 mA™3

*1 Not included in the calculation of the connection restriction.
*2 There is no change in the current of the internal power supply for the cartridge base module, even if cartridges are connected.
*3 Current for the backlight. This is not included in the calculation of the connection restriction.

= Connection Example 1
This example describes the number of connected modules, the internal 5 V line current, and the internal 24 V line current when
the expansion modules, HMI module, and cartridges in the below diagram are connected to the 16-1/0 type.

FC6A-T32P3 FC6A-J4CN1
. FC6A-N32B3 FC6A-J4A1
FC6A-PHL .C16P1CE

==

(2
1) (3) ) ) (6)
FC6A-PC3
No. Module Type Model Internal 5V Line Current | Internal 24 V Line Current
(1) | HMI Module (no installed cartridges) FC6A-PH1 150 mA -
(2) | Communication Cartridge FC6A-PC3 60 mA -
(3) | Digital Output Module FC6A-T32P3 45 mA 48 mA (= 1.5 mA x 32 points)
(4) | Digital Input Module FC6A-N32B3 65 mA —
(5) | Analog Input Module FC6A-J4CN1 50 mA -
(6) | Analog Input Module FC6A-J4A1 45 mA -
415 mA (695 mA or lower) 48 mA (126 mA or lower)

o Number of connected modules

For the 16-1/0 type, the number of modules that can be connected must be four expansion modules (basic expansion side),
one HMI module, and two cartridges or lower. There are four expansion modules (basic expansion side), one HMI module,
and one cartridge, so there is no problem because the maximum number of modules was not exceeded.

o Internal 5V line current

The current must be 695 mA or lower. The total current is 415 mA, so there is no problem because it is not exceeded 695 mA.
o Internal 24 V line current

The current must be 126 mA or lower. The total current is 48 mA, so there is no problem because it is not exceeded 126 mA.
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m Connection Example 2
This example describes the number of connected modules, the internal 5 V Line Current, and the internal 24 V line current when
the expansion modules, HMI module, and cartridges in the below diagram are connected to the 40-I/0 type.

FC6A FC6A FC6A
FC6A-PH1 FC6A-C40R1AE -R161 -N16B1 -M24BR1
1
EEIEE
HE /@03 \
/ (1) / (4) (5) (6) (7) (8) (9) (10)
FC6A FC6A FC6A
-PK2AW -PK2AW -PK2AW

No. Module Type Model Internal 5V Line Current | Internal 24 V Line Current
(1) | HMI Module + Cartridge FC6A-PH1 + FC6A-PK2AW 360 mA -

(2) |Analog I/0 Cartridge FC6A-PK2AW 190 mA —

(3) | Analog I/O Cartridge FC6A-PK2AW 190 mA -

(4) | Digital Output Module FC6A-R161 50 mA 96 mA (= 6 mA x 16 points)
(5) | Digital Output Module FC6A-R161 50 mA 96 mA (= 6 mA x 16 points)
(6) | Digital Output Module FC6A-R161 50 mA 96 mA (= 6 mA x 16 points)
(7) | Digital Input Module FC6A-N16B1 40 mA —

(8) | Digital Input Module FC6A-N16B1 40 mA -

(9) | Digital Input Module FC6A-N16B1 40 mA -

(10) | Digital Mixed I/0 Module FC6A-M24BR1 55 mA 48 mA (= 6 mA x 8 points)

1,065 mA (1,070 mA or lower) | 336 mA (270 mA or lower)

Number of connected modules

For the 40-1/0 type, the number of modules that can be connected must be seven expansion modules (basic expansion
side), one HMI module, and three cartridges or lower. There are seven expansion modules (basic expansion side), one HMI
module, and two cartridges, so there is no problem because the maximum number of modules was not exceeded.

Internal 5 V line current

The current must be 1,070 mA or lower. The total current is 1,065 mA, so there is no problem because it does not exceed

1,070 mA.

Internal 24 V line current

The current must be 270 mA or lower. The total current is 336 mA, which exceeds 270 mA.

Program the PLC so that 45 or fewer relay outputs turn ON simultaneously (270 mA or lower = 6 mA x 45 points) or use the
expansion interface module (FC6A-EXM2, FC6A-EXM24) and connect the digital output modules with an insufficient amount
of current to the expansion interface side.

FC6A-EXM2, FC6A-EXM24

FC6A FC6A FC6A FC6A
FC6A-PH1 FC6A-C40R1AE -R161  -N16B1 -M24BR1 /| -R161
=EEE
o /
FC6A FC6A FC6A Basic Expansion Side Expansion Interface Side

-PK2AW -PK2AW  -PK2AW
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Calculating the Power Consumed by the Main Power Supply
Calculate the power by referring to the values of the modules given in the table in "Internal Power Supply Current of the Modules

and Cartridges" on page 3-39.

» Examples of Calculating the Power Consumed by Expansion Modules

When the FC6A-R081 is connected to the All-in-One CPU module/CAN J1939 All-in-One CPU module

Calculate the voltage conversion in the CPU module with the following efficiencies.

Pin [VA]

AC Universal —-¥| ——» 24V (Internal)

\ 5V (Internal)
i ‘gm V (Internal)

Voltage [VA]

For the FC6A-R081

5V 24V
A A

r A} r A}
PR081=( Tout X Vout )0+7( Tout x Vout )

(OAx3.3V
09 x5V

—————» 24V (Service Power Supply)

——» 24V (Internal)

i 5V (Internal) i
g3.3 V (Internal)

E ——» 24V (Internal)

5V (Internal)
Q?ﬁ V (Internal)

)+ (0.035 A x 5 V) + (0.006 A x 8 points x 24 V)

0.7

~ 1.9 [W]
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When the FC6A-R081 or FC6A-PC4 is connected to the Plus CPU module or an expansion interface module
Calculate the voltage conversion in the CPU module and expansion interface module with the following efficiencies.

Plus CPU module Expansion interface module (Expander) (FC6A-EXM2, FC6A-EXM24)
Expansion interface module (remote master/slave) (FC6A-EXM1M,

FC6A-EXM1S, FC6A-EXM154)

_________________ Pin W] .. e PR IWT
24V DC— » 24 V (Internal) | 24V DC—i » 24 V (Internal) i
5V (Internal) LE—»SV(Internal)
L 75% : L 75% 5
! 3.3 V (Internal) '
SR 0% ]
For the FC6A-R081
5V 24V
A r A N

( Tout X Vout )
Prog1 = ok < Yout)
R0O81 075

0A X33V
(—0_9X5V)+(o.o35Ax5V)

) 0.75 + (10.006 A x 8 points x 24 V)

+ (Tout X 24 V)

=~ 1.39 [W]
For the FC6A-PC4™!

(5533 s

0.75

{(—0-038 g\ X 3'3\/)* 0.12 A}x 5V
o0

Ppc4 =

=~ 0.97 [W]
*1 Cartridges cannot be connected to expansion interface modules.

m Example 1 of Calculating the Power Consumed by the Main Power Supply

This example shows how to calculate the power consumed by the main power supply when the expansion module, HMI module,

and cartridge in the below diagram are connected to the 16-I/0 type.

Example:
FC6A-PH1 FC6A-C16R1AE /FC6A-R081
\
==
—_—
FC6A-P12A 4 FC6A-PC4
@ Pin [VA]
FC6A-C16R1AE : 33 [VA] when alone™
0.035A x 3.3V
FC6A-PC4 ———=—==— 14 0.12A}X 5V
(LA oy
0.7
FC6A-R0O81 . (0.035A%x5V) +(0.006 x 8 points x 24 V )z 1.9 [VA]

0.7

Pnz 33 +1.04+ 19+ 1.73
= 37.67 [VA]
*1 For the power consumption of each CPU module alone, see "Product Specifications" on page 2-1.
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3: INSTALLATION AND WIRING

The power consumed by the main power supply will differ if the CPU module is different, even if the system

configuration is the same.

FC6A-PH1 FC6A-C16R1CE FC6A-R081

A

=

FC6A-PI2A 4 FC6A-PC4

24v DC| Pin [W]

FC6A-C16R1CE : 3.36 [W] when alone™
FC6A-PC4 © ~1.04 [W]
FC6A-R081 i = 1.9[W]

FC6A-PH1 + FC6A-PI2A : = 1.73 [W]

4

P~ 3.36 + 1.04 + 1.9 + 1.73
~ 8.03 [W]

*1 For the power consumption of each CPU module alone, see "Product Specifications" on page 2-1.

m Example 2 of Calculating the Power Consumed by the Main Power Supply
This example shows how to calculate the power consumed by the main power supply when the expansion modules and cartridge
in the below diagram are connected to the Plus 16-1/0 type.

Example:

3-44

FC6A-PJ2A FC6A-D16R1CEE ,FC6A-R161
‘ 7
=
/
FC6A-PK2AV Lf]
24V DC| Pin [W]
FC6A-D16R1CEE :  2.88 [W] when alone™
0.035A x 3.3V
FC6A-PI2A (—0'9 Ny )x 5V o
- 0.75 % 0.17 W]
0.035A x 3.3V
FCBA-PK2AV {(*Soxsy )romapxsy
075 ~ 0.7 [W]
FC6A-R161 : 005AX5V

075 + (10.006 A x 16 points x 24 V) = 2.64 [W]

4

Pinx  2.88 + 0.17 + 0.7 + 2.64
~ 6.39 [W]

*1 For the power consumption of each CPU module alone, see "Product Specifications" on page 2-1.
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Terminal Connection

This section describes types of terminals and how to use them.

e When connecting stranded wire or multiple solid wires to a terminal block, use appropriate ferrule for the terminal block.
For details, see "Recommended Ferrule List" on page 3-46.

¢ 1-wire and 2-wire ferrules can be used with the FC6A Series MICROSmart.

1-wire connection 2-wire connection
Cable Cable

Terminals for Terminal Blocks

Crimp ferrules using an appropriate tool according to the size of ferrules. Cut the end of the wire to the same length or about
0.5 mm longer than the ferrule.

Ensure that the core wire does not protrude at the end of the shield and there are no whiskers.

Length of stripped wire

Correct
/EE-
—H—
0to 0.5 mm
Whisker Damage

Core wire is visible Stripped wire is too short

o The thickness and stripping length of stranded wire and single wire differs according to the connectors that will be used.
For wire thickness, see "Recommended Ferrule List" on page 3-46.

¢ Single wire assumes the use of one wire. Do not attach two or more wires to the one connector hole.

» When using single wires, you do not need to use ferrules.
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3: INSTALLATION AND WIRING

Recommended Ferrule List
The following ferrules can be used with the FC6A Series MICROSmart.

The recommended ferrules are manufactured by IDEC (top), Weidmiiller (middle) or Phoenix Contact (bottom).

m All-in-One CPU module/CAN J1939 All-in-One CPU module

CAN Port
(CAN 31939 All-in-One
CPU module only)

UL1007 UL1007 UL1007
Wire Type uL2a64 | YH1015 | 0064 | ULI0LS |y o06e | ULI0IS
Equivalent

Equivalent Equivalent Equivalent Equivalent Equivalent™!

Power Supply Input Terminals

CPU Module Terminals Terminals Output Terminals

Stripping length (mm) 7 7 10
Wire thickness (mm?) 0.2to 2.5 0.2to 2.5 0.2to 2.5

S3TL-H025-10WJ (S3TL-H025-
10WJ)

HO.25/10 HBL (9025740000)
AT 0,25- 6 (3203040)

 [S3TL-H025-12WJ (S3TL-H025-
AWG 24 | 1WIre 1 12w))

usage | Hp.25/12T GE (9021020000)
Al 0,25- 8 (3203037)

Yes — Yes — — —

Yes - Yes — — —

— — — — - Yes -
Al 0,25-10 (3241128)

S3TL-H034-10WT (S3TL-H034-
10WT)

HO.34/10 TK (9025750000)

AT 0,34- 6 (3203053)

[ S3TL-HO34-12WT (S3TL-H034-
AwG22 | IWire 1w

usage | H0.34/12 TK (9025770000)

AT 0,34- 8 (3203066)

Yes — Yes — — —

Yes - Yes - — —

— - — — — Yes -
Al 0,34-10 (3241129)

S3TL-H05-12WA (S3TL-HO05-12WA)
Wire HO0.5/12D W (9019000000)

gauge H0.5/12 OR (040950000)

Al 0,5 6 (3200687)

S3TL-HO5-14WA (S3TL-HO5-14WA)
H0.5/14D W (9019010000)
H0.5/14 OR (0690700000)

AL 0,5- 8 (3200014)

Yes — Yes — — —

Yes — Yes - — -

1-wire
usage - - Yes — Yes — —
AI 0,5- 8 GB (1208966)

S3TL-HO5-16WA (S3TL-HO5-16WA)
HO.5/16D W (9019020000)
AWG2
G20 H0.5/16 OR (9025870000)
Al 0,5-10 (3201275)

— — - — Yes -

H0.5/16 DS W (9202910000) - - - - - Yes
Al 0,5-10 GB (3203150)

S3TL-J05-14WA (S3TL-J05-14WA)
HO.5/14D ZH W (9037380000)
H0.5/14 ZH OR (9037200000)
>-wire | AI-TWIN 2 x 0,5-8 (3200933)

usage [ S3TL-J05-16WA (S3TL-JO5-16WA)
H0.5/16D ZH W (9037390000)
HO.5/16 ZH OR (9037210000)
AL-TWIN 2 x 0,5-10 (3203309)

Yes — Yes — — —

- — — — Yes —
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CPU Module Terminals

Power Supply
Terminals

Input Terminals
Output Terminals

CAN Port
(CAN 31939 All-in-One
CPU module only)

Wire Type

uL1007
UL2464
Equivalent

UL1015
Equivalent

uL1007
UL2464
Equivalent

UL1015

Equivalent

UL1007
UL2464
Equivalent™!

UL1015
Equivalent™!

AWG18

Wire
gauge

1-wire
usage

S3TL-H075-12WW (S3TL-H075-
12WW)

HO.75/12D GR (9019030000)
HO.75/12 W (0409600000)

AI 0,75- 6 (3200690)

Yes —

Yes

S3TL-HO075-14WW (S3TL-H075-
14WW)

HO0.75/14D GR (9019040000)
H0.75/14 W (0462900000)

Al 0,75- 8 (3200519)

Yes —

Yes

S3TL-H075-16WW (S3TL-H075-
16WW)

HO.75/16D GR (9019050000)
HO.75/16 W (9025860000)

AI 0,75-10 (3201288)

Yes -

S3TL-H10-14WY (S3TL-H10-14WY)
H1.0/14D R (9019080000)
H1.0/14 GE (0463000000)

Al 1-8 (3200030)

- Yes

Yes

S3TL-H10-16WY (S3TL-H10-16WY)
H1.0/16D R (9019100000)
H1.0/16 GE (9025950000)

AI 1-10 (3200182)

- Yes

2-wire
usage

S3TL-J075-14WW (S3TL-J075-
14WW)

HO.75/14D ZH GR (9037410000)
HO.75/14 ZH W (9037230000)
AL-TWIN 2 x 0,75-8 (3200807)

Yes -

Yes

S3TL-J075-16WW (S3TL-J075-
16WW)

HO.75/16D ZH GR (9037420000)
HO.75/16 ZH W (9037240000)
AI-TWIN 2 x 0,75-10 (3200975)

Yes —

AWG16

1-wire
usage

Al 1,5- 6 (3200755)

Yes Yes

Yes

Yes

S3TL-H15-14WR (S3TL-H15-14WR)
H1.5/14D SW (9019120000)
H1.5/14 R (0463100000)

Al 1,5- 8 (3200043)

Yes Yes

Yes

Yes

S3TL-H15-16WR (S3TL-H15-16WR)
H1.5/16D SW (9019130000)
H1.5/16 R (0635100000)

Al 1,5-10 (3200195)

Yes Yes

2-wire
usage

S3TL-J15-16WR (S3TL-J15-16WR)
H1.5/16D ZH SW (9037470000)
H1.5/16 ZH R (9037290000)
AI-TWIN 2 x 1,5-8 (3200823)

Yes Yes

Yes

Yes

Screwdriver

S3TL-D04-25-75 (S3TL-D04-25-75)
SDIS 0.4x2.5x75 (2749790000)
SZS 0.4x2.5 (1205037)

S3TL-D06-35-100 (S3TL-D06-35-
100)

SDIS 0.6x3.5x 100 (2749810000)
75 0.6x3.5 (1205053)

Yes

Yes

Yes

Tightening torque (N*m)

0.51

0.51

0.49 (Terminal)
0.2 to 0.3 (Flange)

*1 For the wires that can be used, see "Wiring the CAN J1939 Bus" on page 3-55.
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m Plus CPU module

CPU Module Terminals

Power Supply Terminals

Input Terminals/Output
Terminals (FC6A-D16R1CEE,
FC6A-D16K1CEE, FC6A-
D16P1CEE, FC6A-D16R4CEE,
FC6A-D16K4CEE, FC6A-
D16PA4CEE only)

Wire Type

UL1007
UL2464
Equivalent

UL1015
Equivalent

uL1007
uL2464
Equivalent

UL1015
Equivalent

Stripping length (mm)

7

9

Wire thickness (mm?)

0.2to0 2.5

0.14 to 1.50

Wire
gauge

AWG 24

1-wire
usage

S3TL-H025-10WJ (S3TL-H025-
10WJ)

H0.25/10 HBL (9025740000)
Al 0,25- 6 (3203040)

Yes

S3TL-H025-12WJ (S3TL-HO025-
12W))

HO.25/12T GE (9021020000)
AI 0,25- 8 (3203037)

Yes

Yes —

Al 0,25-10 (3241128)

Yes .

AWG22

1-wire
usage

S3TL-HO34-10WT (S3TL-H034-
10WT)

HO.34/10 TK (9025750000)

Al 0,34- 6 (3203053)

Yes

S3TL-HO34-12WT (S3TL-H034-
12WT)

HO.34/12 TK (9025770000)

Al 0,34- 8 (3203066)

Yes

Yes —

Al 0,34-10 (3241129)

Yes —

AWG20

1-wire
usage

S3TL-HO5-12WA (S3TL-HO05-12WA)
HO.5/12D W (9019000000)
HO.5/12 OR (040950000)

AI 0,5- 6 (3200687)

Yes

S3TL-HO5-14WA (S3TL-H05-14WA)
HO.5/14D W (9019010000)
HO.5/14 OR (0690700000)

AL 0,5- 8 (3200014)

Yes

Yes -

AI 0,5- 8 GB (1208966)

Yes

— Yes

S3TL-HO5-16WA (S3TL-H05-16WA)
HO.5/16D W (9019020000)
HO.5/16 OR (9025870000)

Al 0,5-10 (3201275)

Yes -

HO.5/16 DS W (9202910000)
AI 0,5-10 GB (3203150)

— Yes

2-wire
usage

S3TL-J05-14WA (S3TL-J05-14WA)
HO.5/14D ZH W (9037380000)
HO.5/14 ZH OR (9037200000)
AL-TWIN 2 x 0,5-8 (3200933)

Yes

S3TL-J05-16WA (S3TL-J05-16WA)
HO.5/16D ZH W (9037390000)
HO.5/16 ZH OR (9037210000)
AL-TWIN 2 x 0,5-10 (3203309)

Yes —
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CPU Module Terminals

Power Supply Terminals

Input Terminals/Output
Terminals (FC6A-D16R1CEE,
FC6A-D16K1CEE, FC6A-
D16P1CEE, FC6A-D16R4CEE,
FC6A-D16K4CEE, FC6A-
D16P4CEE only)

Wire Type

uL1007
UL2464
Equivalent

UL1015
Equivalent

uL1007
uUL2464
Equivalent

UL1015
Equivalent

AWG18

Wire
gauge

1-wire
usage

S3TL-H075-12WW (S3TL-HO75-
12WW)

HO.75/12D GR (9019030000)
HO.75/12 W (0409600000)

AI 0,75- 6 (3200690)

Yes —

S3TL-HO75-14WW (S3TL-HO75-
14WW)

HO.75/14D GR (9019040000)
HO.75/14 W (0462900000)

AI 0,75- 8 (3200519)

Yes —

S3TL-HO75-16WW (S3TL-HO75-
16WW)

HO.75/16D GR (9019050000)
H0.75/16 W (9025860000)

Al 0,75-10 (3201288)

S3TL-H10-14WY (S3TL-H10-14WY)
H1.0/14D R (9019080000)
H1.0/14 GE (0463000000)

AI 1-8 (3200030)

— Yes

S3TL-H10-16WY (S3TL-H10-16WY)
H1.0/16D R (9019100000)
H1.0/16 GE (9025950000)

Al 1-10 (3200182)

2-wire
usage

S3TL-1075-14WW (S3TL-J075-
14WW)

HO.75/14D ZH GR (9037410000)
HO0.75/14 ZH W (9037230000)
AL-TWIN 2 x 0,75-8 (3200807)

Yes —

S3TL-1075-16WW (S3TL-JO75-
16WW)

HO.75/16D ZH GR (9037420000)
HO0.75/16 ZH W (9037240000)
AL-TWIN 2 x 0,75-10 (3200975)

AWG16

1-wire
usage

Al 1,5- 6 (3200755)

Yes Yes

S3TL-H15-14WR (S3TL-H15-14WR)
H1.5/14D SW (9019120000)
H1.5/14 R (0463100000)

Al 1,5- 8 (3200043)

Yes Yes

S3TL-H15-16WR (S3TL-H15-16WR)
H1.5/16D SW (9019130000)
H1.5/16 R (0635100000)

Al 1,5-10 (3200195)

2-wire
usage

S3TL-J15-16WR (S3TL-J15-16WR)
H1.5/16D ZH SW (9037470000)
H1.5/16 ZH R (9037290000)
AL-TWIN 2 x 1,5-8 (3200823)

Yes Yes

Screwdriver

S3TL-D04-25-75 (S3TL-D04-25-75)
SDIS 0.4x2.5x75 (2749790000)
SZ5 0.4x2.5 (1205037)

Yes

S3TL-D06-35-100 (S3TL-D06-35-
100)

SDIS 0.6x3.5x100 (2749810000)
575 0.6x3.5 (1205053)

Yes

Tightening torque (N*m)

0.51

0.28
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m Expansion Modules, Expansion Interface Module (Expander), and Expansion Interface Remote Slave Module

Expansion Modules, Expansion Interface Module
(Expander), and Expansion Interface Remote Slave
Module Terminal Block Types

3.81 mm Pitch

5.08 mm Pitch

FC6A-N16B1,
FC6A-R161,
FC6A-T16K1,
FC6A-T16P1,
FC6A-M24BR1,

FC6A-N16B4,
FC6A-R164,
FC6A-T16K4,
FC6A-T16P4,
FC6A-M24BR4,

FC6A-N08B1,
FC6A-NO8A11,
FC6A-R081,
FC6A-TO8K1,

FC6A-NO8B4,
FC6A-NO8A14,
FC6A-R084,
FC6A-TO8K4,

FC6A-J4A1, FC6A-]J4A4, FC6A-TO8P1, FC6A-TO8P4,
Model FC6A-J8A1, FC6A-]J8A4, FC6A-M08BR1, FC6A-MO08BR4,
FC6A-LO6A1, FC6A-L06A4, FC6A-]J2C1, FC6A-12C4,
FC6A-J4ACN1, FC6A-J4CN4, FC6A-K2A1, FC6A-K2A4,
FC6A-J4CH1Y, FC6A-J4CH4Y, |FC6A-K4A1, FC6A-K4A4,
FC6A-]J8CU1, FC6A-J8CU4, FC6A-LO3CN1, FC6A-LO3CN4,
FC6A-F2M1, FC6A-F2M4, FC6A-EXM2, FC6A-EXM24,
FC6A-F2MR1, FC6A-F2MR4 FC6A-EXM1S, FC6A-EXM1S4
FC6A-SIF52, FC6A-SIF524
UL1007 uL1007
Wire Type UL2464 UL.1015 UL2464 UL.1015
. Equivalent B Equivalent
Equivalent Equivalent
Stripping length (mm) 9 10
Wire thickness (mm?) 0.14 to 1.50 0.2t0 2.5
S3TL-H025-10WJ (S3TL-H025-
10W3J) _ _ _ _
H0.25/10 HBL (9025740000)
Al 0,25- 6 (3203040)
1-wire S3TL-H025-12WJ (S3TL-H025-
AWG 24 12WJ) Yes _ _ _
usage | H0.25/12T GE (9021020000)
Al 0,25- 8 (3203037)
— Yes - Yes -
Al 0,25-10 (3241128)
S3TL-HO034-10WT (S3TL-H034-
10WT) _ _ _ _
H0.34/10 TK (9025750000)
Al 0,34- 6 (3203053)
1-wire S3TL-H034-12WT (S3TL-H034-
AWG22 12WT) Yes — - -
usage | H0.34/12 TK (9025770000)
Al 0,34- 8 (3203066)
Wire -
gauge —_ Yes —_ Yes —_
Al 0,34-10 (3241129)
S3TL-H05-12WA (S3TL-HO05-12WA)
HO0.5/12D W (9019000000) _ _ _ _
H0.5/12 OR (0409500000)
Al 0,5- 6 (3200687)
S3TL-HO5-14WA (S3TL-H05-14WA)
H0.5/14D W (9019010000) Yes _ _ _
HO0.5/14 OR (0690700000)
Al 0,5- 8 (3200014)
1-wire -
AWG2
620 usage - - Yes — —
Al 0,5- 8 GB (1208966)
S3TL-HO5-16WA (S3TL-HO5-16WA)
HO0.5/16D W (9019020000) _ _
H0.5/16 OR (9025870000) Yes ves
AI 0,5-10 (3201275)
HO0.5/16 DS W (9202910000) — Yes — Yes
Al 0,5-10 GB (3203150)
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Expansion Modules, Expansion Interface Module
(Expander), and Expansion Interface Remote Slave
Module Terminal Block Types

3.81 mm Pitch

5.08 mm Pitch

Model

FC6A-N16B1,
FC6A-R161,
FC6A-T16K1,
FC6A-T16P1,
FC6A-M24BR1,
FC6A-J4A1,
FC6A-J8A1,
FC6A-LOGA1,
FC6A-J4CN1,
FC6A-J4CH1Y,
FC6A-I8CU1,
FC6A-F2M1,
FC6A-F2MR1,
FC6A-SIF52,

FC6A-N16B4,
FC6A-R164,
FC6A-T16K4,
FC6A-T16P4,
FC6A-M24BR4,
FC6A-14A4,
FC6A-J8A4,
FC6A-LOGA4,
FC6A-J4CN4,
FC6A-J4CHA4Y,
FC6A-18CU4,
FC6A-F2M4,
FC6A-F2MR4
FC6A-SIF524

FC6A-NOSB1,
FC6A-NOSA11,
FC6A-R081,
FC6A-TO8K1,
FC6A-TOSP1,
FC6A-MOSBR1,
FC6A-J2C1,
FC6A-K2A1,
FC6A-K4A1,
FC6A-LO3CN1,
FC6A-EXM2,
FC6A-EXM1S,

FC6A-NOSB4,
FC6A-NO8A14,
FC6A-R084,
FC6A-TO8K4,
FC6A-TOSP4,
FC6A-MOSBR4,
FC6A-J2C4,
FC6A-K2A4,
FC6A-KA4A4,
FC6A-LO3CN4,
FC6A-EXM24,
FC6A-EXM1S4

Wire Type

uL1007
UL2464
Equivalent

UL1015
Equivalent

uUL1007
UL2464
Equivalent

UL1015
Equivalent

2-wire
usage

AWG20

S3TL-J05-14WA (S3TL-J05-14WA)
H0.5/14D ZH W (9037380000)
H0.5/14 ZH OR (9037200000)
AI-TWIN 2 x 0,5-8 (3200933)

S3TL-J05-16WA (S3TL-J05-16WA)
HO.5/16D ZH W (9037390000)
H0.5/16 ZH OR (9037210000)
AL-TWIN 2 x 0,5-10 (3203309)

Yes

Yes

1-wire
Wire usage

gauge

AWG18

S3TL-HO75-12WW (S3TL-H075-
12WwW)

HO.75/12D GR (9019030000)
HO.75/12 W (0409600000)

AI 0,75- 6 (3200690)

S3TL-HO075-14WW (S3TL-H075-
14WW)

HO.75/14D GR (9019040000)
HO.75/14 W (0462900000)

AI 0,75- 8 (3200519)

S3TL-H075-16WW (S3TL-H075-
16WW)

HO.75/16D GR (9019050000)
HO.75/16 W (9025860000)

Al 0,75-10 (3201288)

Yes

S3TL-H10-14WY (S3TL-H10-14WY)
H1.0/14D R (9019080000)
H1.0/14 GE (0463000000)

Al 1-8 (3200030)

S3TL-H10-16WY (S3TL-H10-16WY)
H1.0/16D R (9019100000)
H1.0/16 GE (9025950000)

Al 1-10 (3200182)

Yes

2-wire
usage

S3TL-J075-14WW (S3TL-1075-
14WW)

HO.75/14D ZH GR (9037410000)
HO.75/14 ZH W (9037230000)
AL-TWIN 2 x 0,75-8 (3200807)

S3TL-J075-16WW (S3TL-075-
16WW)

HO.75/16D ZH GR (9037420000)
HO.75/16 ZH W (9037240000)
AL-TWIN 2 x 0,75-10 (3200975)

Yes

IDEC
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Expansion Modules, Expansion Interface Module
(Expander), and Expansion Interface Remote Slave 3.81 mm Pitch 5.08 mm Pitch
Module Terminal Block Types
FC6A-N16B1, FC6A-N16B4,
FC6A-R161, FC6A-R164, FC6A-NO8B1, FC6A-NO8B4,
FC6A-T16K1, FC6A-T16K4, FC6A-NO8A11, FC6A-NO8A14,
FC6A-T16P1, FC6A-T16P4, FC6A-R081, FC6A-R084,
FC6A-M24BR1, FC6A-M24BR4, | FC6A-T08K1, FC6A-TO8K4,
FC6A-J4A1, FC6A-J4A4, FC6A-TO8P1, FC6A-TO8P4,
Model FC6A-]J8A1, FC6A-]J8A4, FC6A-M08BR1, FC6A-MO08BR4,
FC6A-LO6A1, FC6A-L06A4, FC6A-]J2C1, FC6A-12C4,
FC6A-J4ACN1, FC6A-J4CN4, FC6A-K2A1, FC6A-K2A4,
FC6A-JA4CH1Y, FC6A-J4CH4Y, |FC6A-K4A1, FC6A-K4A4,
FC6A-J8CU1, FC6A-J8CU4, FC6A-LO3CN1, FC6A-LO3CN4,
FC6A-F2M1, FC6A-F2M4, FC6A-EXM2, FC6A-EXM24,
FC6A-F2MR1, FC6A-F2MR4 FC6A-EXM1S, FC6A-EXM1S4
FC6A-SIF52, FC6A-SIF524
UL1007 UL1007
Wire Type UL2464 E UI:-i:-l(a):.esnt UL2464 E UI:-it(a)llesn t
Equivalent q Equivalent q
Al 1,5- 6 (3200755)
S3TL-H15-14WR (S3TL-H15-14WR)
1-wire | H1.5/14D SW (9019120000) _ _ _ _
usage H1.5/14 R (0463100000)
Wire Al 1,5- 8 (3200043)
gauge | "VG16 S3TL-H15-16WR (S3TL-H15-16WR)
H1.5/16D SW (9019130000) _ _ Yes Yes
H1.5/16 R (0635100000)
AI 1,5-10 (3200195)
S3TL-J15-16WR (S3TL-J15-16WR)
2-wire | H1.5/16D ZH SW (9037470000) _ _ _ _
usage |H1.5/16 ZH R (9037290000)
AI-TWIN 2 x 1,5-8 (3200823)
S3TL-D04-25-75 (S3TL-D04-25-75)
SDIS 0.4x2.5x75 (2749790000) Yes
SZS 0.4x2.5 (1205037)
Screwdriver S3TL-D06-35-100 (S3TL-D06-35-
100) _ Yes
SDIS 0.6x3.5x100 (2749810000)
SZS 0.6x3.5 (1205053)
Tightening torque (N*m) 0.28 0.49
= Expansion Interface Remote Master Module, HMI Module, and Cartridge
Expansion Interface
Module Type Remote Master HMI Module Cartridges
Module
uL1007 UL1007 uL1007
Wire Type UL2464 E;’l:-itgllesnt UL2464 Eul.ll.itgllesnt UL2464 Eul.ll-i::.lgllesnt
Equivalent Equivalent Q Equivalent 9
Stripping length (mm) 7 7 5
Wire thickness (mm?) 0.14 to 2.5 0.14to 2.5 0.14 to 1.50
S3TL-H025-10WJ (S3TL-H025-10WJ)
H0.25/10 HBL (9025740000) — — Yes — Yes —
Al 0,25- 6 (3203040)
i _ S3TL-H025-12WJ (S3TL-H025-12WJ)
Wire | WG 24 |1Wi®  |H0.25/12T GE (9021020000) Yes - Yes - - -
gauge usage Al 0,25- 8 (3203037)
Al 0,25-10 (3241128)
FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722
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Module Type

Expansion Interface
Remote Master
Module

HMI Module

Cartridges

Wire Type

UL1007
UL2464
Equivalent

uL1015
Equivalent

uL1007
UL2464
Equivalent

uL1015
Equivalent

uL1007
UL2464
Equivalent

uL1015
Equivalent

AWG22

1-wire
usage

S3TL-HO34-10WT (S3TL-H034-10WT)
H0.34/10 TK (9025750000)
Al 0,34- 6 (3203053)

Yes -

Yes

S3TL-HO034-12WT (S3TL-H034-12WT)
H0.34/12 TK (9025770000)
AI 0,34- 8 (3203066)

Yes

Yes -

Al 0,34-10 (3241129)

AWG20

Wire
gauge

1-wire
usage

S3TL-HO5-12WA (S3TL-H05-12WA)
HO.5/12D W (9019000000)
HO.5/12 OR (0409500000)

AL 0,5- 6 (3200687)

Yes -

Yes

S3TL-HO5-14WA (S3TL-HO5-14WA)
HO.5/14D W (9019010000)
HO.5/14 OR (0690700000)

AL 0,5- 8 (3200014)

Yes

Yes —

AL 0,5- 8 GB (1208966)

Yes

— Yes

S3TL-HO5-16WA (S3TL-HO5-16WA)
HO.5/16D W (9019020000)
HO.5/16 OR (9025870000)

AI 0,5-10 (3201275)

HO.5/16 DS W (9202910000)
AT 0,5-10 GB (3203150)

2-wire
usage

S3TL-J05-14WA (S3TL-J05-14WA)
H0.5/14D ZH W (9037380000)
H0.5/14 ZH OR (9037200000)
AL-TWIN 2 x 0,5-8 (3200933)

Yes

Yes -

S3TL-J05-16WA (S3TL-J05-16WA)
H0.5/16D ZH W (9037390000)
H0.5/16 ZH OR (9037210000)
AI-TWIN 2 x 0,5-10 (3203309)

AWG18

1-wire
usage

S3TL-H075-12WW (S3TL-H075-
12WW)

H0.75/12D GR (9019030000)
H0.75/12 W (0409600000)

AT 0,75- 6 (3200690)

Yes -

S3TL-H075-14WW (S3TL-HO75-
14WW)

H0.75/14D GR (9019040000)
H0.75/14 W (0462900000)

AI 0,75- 8 (3200519)

Yes

Yes —

S3TL-H075-16WW (S3TL-H075-
16WW)

H0.75/16D GR (9019050000)
HO0.75/16 W (9025860000)

AI 0,75-10 (3201288)

S3TL-H10-14WY (S3TL-H10-14WY)
H1.0/14D R (9019080000)
H1.0/14 GE (0463000000)

Al 1-8 (3200030)

Yes

— Yes

S3TL-H10-16WY (S3TL-H10-16WY)
H1.0/16D R (9019100000)
H1.0/16 GE (9025950000)

Al 1-10 (3200182)

IDEC
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Module Type

Expansion Interface
Remote Master HMI Module Cartridges
Module

Wire Type

uUL1007 UL1007 UL1007
UL2464 E:|j Lll-it::-esnt UL2464 E Ul:-it::-esnt uL2464 E ulll-i:\llta)llesnt
Equivalent Equivalent q Equivalent q

AWG18

2-wire | AI-TWIN 2 x 0,75-8 (3200807)
usage  |S3TL-J075-16WW (S3TL-J075-16WW)

S3TL-J075-14WW (S3TL-J075-14WW)
HO.75/14D ZH GR (9037410000)

H0.75/14 ZH W (9037230000) ves - Yes - - -

H0.75/16D ZH GR (9037420000)
H0.75/16 ZH W (9037240000)
AI-TWIN 2 x 0,75-10 (3200975)

Wire
gauge

AWG16

L-wire |H1.5/14D SW (9019120000)
usage |H1.5/14 R (0463100000)

— — — Yes Yes — =
AI 1,5- 6 (3200755)
S3TL-H15-14WR (S3TL-H15-14WR)

Yes Yes - Yes - -
AI 1,5- 8 (3200043)

S3TL-H15-16WR (S3TL-H15-16WR)
H1.5/16D SW (9019130000)
H1.5/16 R (0635100000)

Al 1,5-10 (3200195)

2-wire  |H1.5/16D ZH SW (9037470000)
usage |H1.5/16 ZH R (9037290000)

S3TL-J15-16WR (S3TL-J15-16WR)

Yes - - - - -

AL-TWIN 2 x 1,5-8 (3200823)

Screwdriver

S3TL-D04-25-75 (S3TL-D04-25-75)
SDIS 0.4x2.5x75 (2749790000) — — Yes
SZ5 0.4x2.5 (1205037)

S3TL-D06-35-100 (S3TL-D06-35-100)
SDIS 0.6x3.5x100 (2749810000) - Yes -
SZS 0.6x3.5 (1205053)

S3TL-D06-35-100 (S3TL-D06-35-100)
SDIS 0.6x3.5x100 (2749810000) Yes™ — —
SZF 1-0,6%3,5 (1204517)

Tightening torque (N'm) 72 0.5t0 0.6 0.2

*1 Used when removing the wires.

*2  Push-in type.

Crimping Tool

The following crimping tool can be used with FC6A Series MICROSmart.

Tool Name

Model Number (Order Number)
IDEC Weidmiiller Phoenix Contact

Crimping tool

S3TL-CRO6D (S3TL-CRO6D)

S3TL-CRO4T (S3TL-CROA4T) PZ 6 Roto L (1444050000) CRIMPFOX 6 (1212034)

A Caution

Do not touch live terminals. There is a risk of electric shock.

When powered, the terminals that are connected to external devices may become hot. Do not touch the terminals
immediately after turning the power off.

Do not touch the power supply terminals immediately after turning the power off. There is a risk of electric shock.
Insert the wire all the way to the tip of the ferrule and crimp it.

When connecting stranded wire or multiple wires to a terminal block, use a ferrule. Otherwise there is a risk of wires
becoming disconnected.

When using single wires, you do not need to use ferrules.

Single wire assumes the use of one wire. Do not attach two or more wires to the one connector hole.
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Wiring the CAN J1939 Bus

This section describes the CAN port terminal arrangement, internal equivalent circuit, and specifications.

CAN Port Terminal Arrangement

OICIGIOIOIOIGIGIN; [IOIDIGIGIOIBITIC, [ GINIGIGIGIOIGIOIO)

CAN Port—
e
®®®®®®®®®®ﬁ®®®®®®®®®®w_
No. Signal Wire Details

1__@) QD 1 SG CAN external power supply (-)
i QD 2 CAN_L CAN_L bus line (dominant low)
311D 3 CAN_SHLD CAN cable shield™
4= 11D 4 CAN_H CAN_H bus line (dominant high)
5__@) @ 5 (V+) CAN external power supply (+). (N.C. Not connected internally.)

Internal Equivalent Circuit

*1 Internally connected to the SG via a resistor and capacitor connected in a series. (R = 1 Q, 0.68 pF)

VCC1 VCC2
Internally connected to — =
VCC2 power supply terminal PE (FE)
% SG
=
3 TXD 562 CAN_L
5 L -
(@)
2 Traﬁ?cl\tlaiver CANSHLD
D
E RXD m CAN_H
3
4 1C — V+
v 7 7 [ "
SG2 0.68 UF  Terminal Block
(Port 2)
v v v vy
SG1 SG2 SG2 SG2 SG2

CAN 31939 Wiring

The specifications and wiring examples differ according to CAN protocol standard J1939-11 and J1939-15. Connect terminating
resistance (120 Q, 0.5 W or higher) between CAN_H and CAN_L at both ends of the main line when wiring the CAN port.

CAN Protocol Standard J1939-11 ‘ J1939-15
Communication Speed 250 kbps
Nodes 30 | 10
Twisted pair
Wire Configuration Shielded ‘ Unshielded
0.3 mm? to 0.82 mm? (AWG 22 to 18)
Cable

Applicable Standards

ISO 11898/1993

Characteristic Impedance

120 Q

Cable Length

40 m maximum, stub 1 m maximum 40 m maximum, stub 3 m maximum

IDEC
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J1939-11

Terminating Resistance
120 Q

=z
o

. | Signal Name
SG

CAN_L
CAN_SHLD
CAN_H
(V+)

[GIENISIINIES

668

Sz

Stub: 1 m maximum

=
=]

. | Signal Name
SG

CAN_L
CAN_SHLD
CAN_H
vV+)

[CIENITIINIEN

S8668

%
i)
)

Node: 30 maximum

=
o

. | Signal Name
SG
CAN_L

Bus: 40 m maximum

CAN_SHLD
CAN_H
V+)

[0)
=
i
=)

[CIENINIINIES

5686686

J1939-15

0] Terminating Resistance

Terminating Resistance

120Q

S

. | Signal Name
SG

CAN_SHLD
CAN_H
vV+)

SiSiSiSiS)
D [WIN |

Stub: 3 m maximum

S

. | Signal Name
SG

CAN_L
CAN_SHLD
CAN_H
vV+)

SE886S

Node: 10 maximum
.

CAN_L —_

Bus: 40 m maximum

[@) No. | Signal Name
D1 [1 [sc
O [2 Jean_L
|| [ 3 [cAN_SHLD
| [[4 lcan_H -~
ol 5l
) Terminating Resistance
120 Q
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Introduction

The following version of WindLDR is required for FC6A Series MICROSmart programming and maintenance:
¢ When you use All-in-One CPU module/CAN 11939 All-in-One CPU module: WindLDR version 8.0.0 or later
¢ When you use Plus CPU module: WindLDR version 8.6.0 or later
For details on how to check the version, see "Checking the WindLDR Version Number" on page 4-17.
This chapter describes basic procedures for operating WindLDR, programming and maintenance software for the FC6A Series
MICROSmart.

Start WindLDR

= Windows 10
Click Start and then All Apps > IDEC Automation Organizer > WindLDR.

= Windows 8
Click WindLDR in the tiles on the Start screen.

= Windows 7
Click Start and then Programs > IDEC Automation Organizer > WindLDR.

ﬁmi 92 W) praject01.pjw - WINDLDR - o

Home  Configuration eNIMEE View

H$ T Test i Status ' Custom = Lu ¥ Power Line ﬁ' {9 Error
1% confim ¥ Maintenance ~ Batch Port Monitor Dial Up
-~ H SetUp
SetUp t

Monitor Simulation

Download Upload Run-Time Deviee
- - F c - {t Forced If0

t Start  Stop
rogram DataList -3 cance

Main Program rj 4Pk x

Rung 1 ‘ R

1

FCBA-C40X1XE - | COM1:9600,7,E1 Network: 1:1 |Mude: Edit |F1ung: 1 Line: 1 Column: 1
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PLC Selection

Before programming a user

program on WindLDR, select a PLC type.

1. Select Configuration from the WindLDR menu bar, then select PLC Type.
The PLC Selection dialog box appears.

2. Select a PLC type in the
3. Click OK.

selection box and the programming language to use.

PLC Selection ?

OpenNet
FC4A-C10RZY
FC4A-C16R2X
FC4A-C24R 2
FC4A-D20X3
FC4A-D20RX1
FC4A-D40X3
FCoA-C10RZY
FC5A-C16R2X
FCSA-C24R 2
FC5A-D1GRX1
FC5A-D32X3
FC5A-D12X1E
FCOA-C1GXINE
FCOA-C24X IXE

FCEA-CAOXIXE

El 20NINED

—

Cancel

FC5A-D16X1CEE
FCBA-D32X3CEE
FT1A-12
FT1A-24
FT1A-40
FT1A-48

Use as Defautt

Default FCoA-CH0X1XE |Nﬂder

Select the PLC type from the

list and click Use as

Default to set the selected PLC type as the default

type when WindLDR starts.
In WindLDR, the FC6A Series

MICROSmart is categorized by the number of inputs and outputs and the PLC type names are displayed as follows.

PLC Selection Option

Type No.

FC6A-C16X1XE

FC6A-C16R1AE, FC6A-C16R1CE, FC6A-C16K1CE, F6A-C16P1CE, FC6A-C16R1DE, FC6A-C16K1DE, FC6A-C16P1DE
FC6A-C16R4AE, FC6A-C16R4CE, FC6A-C16K4CE, F6A-C16P4CE, FC6A-C16R4DE, FC6A-C16K4DE, FC6A-C16P4DE

FC6A-C24X1XE

FC6A-C24R1AE, FC6A-C24R1CE, FC6A-C24P1CE, FC6A-C24K1CE
FC6A-C24R4AE, FC6A-C24R4CE, FC6A-C24P4CE, FC6A-C24K4CE

FC6A-C40X1XE

FC6A-C40R1AE, FC6A-C40R1CE, FC6A-C40P1CE, FC6A-C40K1CE, FC6A-C40R1DE, FC6A-C40P1DE, FC6A-C40K1DE
FC6A-C40R4AE, FC6A-C40R4CE, FC6A-C40P4CE, FC6A-C40K4CE, FC6A-C40R4DE, FC6A-C40P4DE, FC6A-C40K4DE

FC6A-C40X1XE]

FC6A-C40R1AE], FC6A-C40R1CE], FC6A-C40P1CEJ, FC6A-C40K1CE], FC6A-C40R1DE], FC6A-C40P1DE],
FC6A-C40K1DEJ, FC6A-C40R4AE], FC6A-C40R4CE], FC6A-C40P4CE], FC6A-C40K4CE], FC6A-C40R4DE],
FC6A-C40P4DE], FC6A-C40K4DE]

FC6A-D16X1CEE

FC6A-D16R1CEE, FC6A-D16R4CEE, FC6A-D16K1CEE, FC6A-D16K4CEE, FC6A-D16P1CEE, FC6A-D16P4CEE

FC6A-D32X3CEE

FC6A-D32K3CEE, FC6A-D32K4CEE, FC6A-D32P3CEE, FC6A-D32P4CEE

PLC selection is now com

4-2

plete. Next, create a ladder program.
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Create Program

Create Ladder Program
This section describes the operating procedure to create a ladder program in WindLDR.
Note: For details about devices, see "Devices" on page 6-1. See the "FC6A Series MICROSmart Ladder Programming Manual" for details on basic

and advanced instructions.

Sample User Program

Create a simple program using WindLDR. The sample program performs the following operation:
When only input I0 is turned on, output QO is turned on.
When only input I1 is turned on, output Q1 is turned on.
When both inputs I0 and I1 are turned on, output Q2 flashes in 1-s increments.

Rung No. Input I0 InputI1 Output Operation
1 ON OFF Output QO is turned ON.
2 OFF ON Output Q1 is turned ON.
3 ON ON Output Q2 flashes in 1-s increments.

Note: One collection of a group of instructions that control output or advanced instructions is called a rung. WindLDR manages programs in rung
units. Function descriptions can be configured as rung comments for individual rungs.

Start WindLDR

From the Start menu of Windows, select Programs > IDEC Automation Organizer > WindLDR.
WindLDR starts and a blank ladder editing screen appears with menus and tool bars shown on top of the screen.

ﬁmi 92 W) praject01.pjw - WINDLDR - o

Home  Configuration eNIMEE View

- - ‘ : w i Status = {9 Error
"G Ta) iy
! T Maintenance ~ B r Dial Uy
Download Upload Run-Time Deviee i - Start  Stop Monitor SetUp N
Main Program rj 4Pk x

Rung 1 o
1

FCHA-C40XIXE » | COM1:9600,7,E,1 Network: 1:1 |Mude: Edit |F1ung: 1 Line: 1 Column: 1
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Edit User Program Rung by Rung
Start the user program with the LOD instruction by inserting a NO contact of input I0.

1. From the WindLDR menu bar, select Home > Basic > A (Normally Open).

"SR

Configuration ~ Online  View

@Eﬁsa

_&Hnriznrld
Basic Mvamni Mam Draw
- Line l/ Vertical

4k A(NormallyOpen) N I
B (Normally Closed)
QUT (Qutput)
QUTN (QutputNot)
SET (Set)
RST (Reset)
Single Output

&

€e0Qx%

Timer

Counter

Shift Register
Counter Comparison
Timer Comparison

Data Register Comparison

* ¥ vy v v v v v

Program Flow

2. Move the mouse pointer to the first column of the first line where you want to insert a NO contact, and click the left mouse

button.

BEEE KO

Configuration ~ Online  View

@Eﬁsa

Draw
Line l/ Vertical

I'-‘IainPrngram::"r]
Rung 1
1 | l%-ll-

3. Double-click Normally Open.
The A (Normally Open) dialog box is displayed.

Configuration ~ Online  View

@Eﬁsa

_&Hnriznrld
Se!ect Basic Advanced Mam Draw
Line I/Ver‘tlcd

Main Progra m\r]

Fliung 1 |_
s
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4. Enter I0 in the Tag Name field, and click OK.

A (Normally Open) ?
Type:
@A NormallyOpen) Tog Nome:
()8 (Normally Closed) Device Address:
Comment:
oK Cancel
1‘ 3 il __rtraser s -lF increment
& | New B| A & | 2
o ) L’ M = _/ Horizontal : .|F"Decrement
Paste oy Import || Select Basic Advanced Macro Draw Co .
- =" - - - - Line I/Verticd gt Invert
[
Main Program fj
Rung 1
1
10000
Note:

e To enter an NO contact from the right-click menu, right-click at the location to insert the NO contact, and on the right-click menu, click Basic

Instructions (B), then A (Normally Open).

¢ To enter an NO contact from the keyboard, press A to display the Coil Selection dialog box. Select A (Normally Open), and then press

(Enter).

A NO contact of input 10 is programmed in the first column of the first ladder line.

Next, program the ANDN instruction by inserting a NC contact of input I1.

5. From the WindLDR menu bar, select Home > Basic > B (Normally Closed).

6. Move the mouse pointer to the second column of the first ladder line where you want to insert a NC contact, and click the left

mouse button.

7. Double-click Normally Closed.
The B (Normally Closed) dialog box is displayed.

Paste |23 H | - Import

[

o — = .
1 i ] 4 Eraser o 4 Increment
1 & || |New B| A [ — =
| L’ M = _l Horizontal a .|F" Decrement
Select Basic Advanced Macro Draw Coil

Line I/Verticd H it Invert

Main Program fj

Rung 1

1 —
10000

8. Enter I1 in the Tag Name field, and click OK.

An NC contact of input I1 is programmed in the second column of the first ladder line.
At the end of the first ladder line, program the OUT instruction by inserting a NO coil of output QO.

9. From the WindLDR menu bar, select Home > Basic > OUT (Output).

10. Move the mouse pointer to the third column of the first ladder line where you want to insert an output coil, and click the left

mouse button.

Note: Another method to insert an instruction (either basic or advanced) is to type the instruction symbol, OUT, where you want to insert the

instruction.

VIDEC
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4: OPERATION BASICS

11. Double-click Output.

The Out (Output) dialog box is displayed.

= — - - o fung, + el
Lo e @ (A [ (O dimeme ] e W
= . _lHor'lzontﬂ .|ﬁ Decrement ! Join ml,
Paste gy |\Imp0|‘t Select Basic Advanced Macro Draw Coil . Rung g
- = - - - - - Line I/Verticd gt Invert Comment g Disable X
[
Main Program fj‘
Rung 1
1 |
1 I I
10000 10001
12. Enter QO in the Tag Name field, and click OK.
QUT (Output) ?
Type:
(® 0UT (Qutput) Tag Name: Q0 =
(©) OUTN (utputNot) Device Address:

DEETEE) Comment:

(_)RST (Reset)

0K Cancel

A NO output coil of output QO is programmed in the right-most column of the first ladder line. This completes programming for
rung 1.

m=

=

project01.pjw - WINDLDR

Configuration  Online  View
3 = - ? (2E s ET it [ bsplie Insert ~ Find + ¥ Convert
| ¥ & L__EJ A @ g */ Eraser (3 AFMcrement G ] p L,I' nsef T ump To - #eFi ¥ Convel
- | - _/ Horizontzl qPDecrement — Join gLAppmd - L3 Replace ~ ﬂDownload
Paste 23 ||| h Import || Select Basic Advanced Macro Draw Coil N ung g q_JSat -~
- - - - - i ertic nver S & Disable elete - 0 To +4 Compare
= Line |~ Vertica it Invert Comment Disable X Delete = Go T o
[
Main ngram‘r,j\.‘ 4 b
Runi 1
1 g I ]
I I
10000 10001 Q0000
2

Continue programming for rungs 2 and 3 by repeating similar procedures.

A new rung is inserted by pressing the Enter key while the cursor is on the preceding rung. A new rung can also be inserted
by selecting Home > Append > Append a Rung.

When completed, the ladder program looks like below.
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Configuraion  Online  View
ey . = - » I . g, ET . ——

1 4| e L_Eﬂ A @I . Eraser C,é 4 Increment | 0 j P800t |yl Insert Ag 1T T @ # Find ¥ Convert
| # lHor’\zarﬁ -|PDecrement - Jain mhppend - L‘?{ERaplaue - DDawnload
Paste 13 I p Import || Select Basic Advanced Macro Draw X Coil " ung g, q_]Set ~

- L - - - - Line I/Vertlcd it Invert Comment T g Disable X Delete - : =$GoTo 4 Compare
I

Main Program Q‘ 4
Fung 1 . y
1 — | L1 O

10000 10001 Q0000
Rung 2

] 1

2 I 1 | (O

10000 10001 Q0001

To insert a new ladder line
Rung 3 . .
1 ] 1

3 ! | | O— without creating a new rung,

10000 10001 M0010 | press the down arrow key when

4 the cursor is on the last line or
f { | {_)— press the right arrow key when
MO010 Mg8121 0002 . .
e the cursor is at the right-most
column of the last line.
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Convert Program

The program can be checked whether it contains any user program syntax error.

From the menu bar, select Home > Convert (Program group).

When the instruction/FB symbols are connected correctly, the program conversion is completed successfully. If any error is found,

the errors are listed on the Info Window. Then, make corrections as necessary.

@ = B ) project01.pjw - WINDLDR
Configuration  Online  View
it & @ A @ A lEraser |l 4 Increment H sl o Tset - -
’ I i)
- = / Horizontl .|PDecrement ! Join HAppmd - L‘:'{ERaplace -
Paste 3 || | Import | Selet Basic Advanced Macro Draw | Coil Rung g 4§ Set =
- = I ! B - - - Line |~ Vertical it Invert Comment g Disable X Delets ~ - GoTo
I
Main Pregram r_j\
Rung 1
I ]
1 I I O—
10000 10001 Q0000
Rung 2
] |
2 I 1 O
10000 10001 Qo001
Rung 3
I ] I
3 I 1 O
10000 10001 MO010
4
I ] I
I 1 | O
MO010 Mg121 Qoooz
<
Info Window

VIDEC

Info Window

FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722

4-7



4: OPERATION BASICS

Protect Project

The ladder program created in WindLDR is managed as a project file.

You can set a password for your project and save it to protect the project file from being viewed or edited by a third party. This
section describes the operating procedure to set a password to a project.

1. Click @ (application) button > Property.
The Property Settings dialog box appears.

2. Click the Password tab, and in the Project Password group, select the Configure password to the project check box.

Property Settings *

| Password Project Password

[ Configure password to the project ]

Password: | ““““ |

Caonfirm Password: | ““““ |

[ show Passwords

oK Cancel

3. Set a password.

Note:
¢ The length of the password is 4 to 15 characters.
¢ Use the Show Passwords check box to show or hide the password. When the Show Passwords check box is selected, the set password
is displayed.
¢ Manage the password appropriately so that third parties do not know it. If you forget the password of a project, you can no longer open that
project file.
e A project with a password can only be downloaded to the CPU module with the following system software versions.

CPU module System Software
All-in-One CPU module
CAN J1939 All-in-One CPU module
Plus CPU module Version 2.00 or later

Version 2.40 or later

4. Click OK.

This concludes configuring the settings.
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Save Project

This section describes the operating procedure to save the created ladder program as a project file.
1. Save the current project with a new name.

Click @ (application) button > Save As > WindLDR Project.

< fthenraiact BN
| | New Eraser JF Increment _ﬁg_,;\]l Bsplit yof Insert + ™ -
~ EMHdLDRijat L\\) Horizontal C;i -|?De:ru'nu|t » Join =,Appu'd -
D A ' Vertical it Invert . B3 pisable X Delete = | oo T
— PLCProgram Bookmark
- O
o Savels -1 ( ) -
Qooao
=
print '
2,
|‘|‘:; Listings v O
Qo001
'ﬁglusa
—
1. WindLDR Options | F24 Exit WindLOR) O—
—
10000 10001 MQ010
N 1 11
f 1 T (_—
MO010 M8121 Qo002
v
< >
[info Window F x\l

2. Enter the file name in File name, specify the folder to save to, and click Save.

@ - TI 2l » ThisPC » Documents v } Search Documents

Organize « MNew folder

5t Favorites Date modified Type

B Desktop Mo iterns match your search.
& Downloads

5l Recent places
i OneDrive
% Homegroup
1M This PC

f! MNetwork

[ File name: | project0l.pjw

Save as type: | WindLDR Project File (*.pjw)

'~ Hide Folders

This completes the procedure to save a project to a file.

Note: The saved file is called a project file. The extension is ".pjw".
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Simulate Operation

This section describes the operating procedure to check the operation of the user program before transferring it to the FC6A Series

MICROSmart.
From the WindLDR menu bar, select Online > Simulation. The Simulation screen appears.

Select and right-click the input contact you want to change, and on the right-click menu, click Set or Reset.

To quit simulation, from the WindLDR menu bar, select Online > Simulation.

Notes:
¢ You can also change the status of an input contact by double-clicking it.

4-10

¢ To quit simulation, from the WindLDR menu bar, once more select Online > Simulation > Simulation.
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project0l.pjw - WINDLDR =Ny X
Online
i Status Custom = | | |®Power Line
! Maintenance - = Batch ,;;PortMonitor
Start  Stop _ 1onitor Simulation
onfiguration - . |t Forced /O [k setup
4 b x
Q0000
Rung 2
1
2 it O
10000 10001 Qo001
Rung 2 ]
1
3 — O O
10000 10001 M0010
g 4
1
+ 0 HO—m O—
MODD10 M8121 Qooo2
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Download Program

While WindLDR is running on a PLC, you can download the user program to the FC6A Series MICROSmart.
User programs can be downloaded to the FC6A Series MICROSmart from WindLDR using USB or Ethernet.

This section describes the operating procedure from configuring communication settings to downloading the user program using a
USB connection as an example.

Windows Computer

=

Notes:

USB Port

USB Cable
HG9Z-XCM42 USB Maintenance Cable

FC6A Series MICROSmart

¥ T T

i i 1

n
P
(¢

Type A Plug

Mini-B Plug

USB Port
(USB 2.0 Mini-B Connector)

¢ In order for WindLDR to communicate with the FC6A Series MICROSmart via USB, a dedicated USB driver must be installed on the computer.
For details, see “How to install USB driver”. Click ¥ to the right of the icon i at the top right corner of the WindLDR window and click How
to install USB driver to display How to install USB driver.
e A user program is a combination of a ladder program and the setting details (Function Area Settings).

User Program

Ladder Program

Function Area Settings

1. From the WindLDR menu bar, select Online > Set Up.
The Communication Settings dialog box is displayed.

2. Click the USB tab and then click OK.

}Details programmed with a ladder diagram

Details of the FC6A Series MICROSmart settings
The majority of these items are those set on the Configuration tab.

- c - l
Communication Settings :

Serial USB Port Settings
——
use | et

PLC Network Setting

(@11

(©)1:N Slave Number: l:l

Monitor Settings

Time delay between communication: nﬂ ms

Download Settings

ms

The maximum data size:

Time delay between packets:

Communication Options
[ Use HGxG Pass-Through

Default

Cancel

The communication method is now set to USB. Next, download a user program.

VIDEC
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3. From the WindLDR menu bar, select Online > Download. The Download dialog box appears, then click OK. The user
program is downloaded to the FC6A Series MICROSmart.

Download

2 - |

Transfer Mode

(Z)Binary (@) ASCII

Download Options

[E] Automaticstart after download

[E] Keep output during download

[ suspend /0 force before download

[E] Automatic device clear after download

[l write PID module parameters after download

Synchronize PLC clock withyour computerclock afterdownload
|1 wirite device data file tothe PLCafter download Setting
Ttems to Download

Download user program

#| Download comment data Setting

|E] Download web pages l:l

[E Download system ;W.aml:l Detail

Program Information

Program Size: 4 bytes (Max: 72,000 bytes)
Comment Size: 8 bytes (Max: 262,000 bytes)
‘Web page Size: 212992  bytes (Max: 2,621,440 bytes)

Communication Settings

Cancel

Note: The Download dialog box can also be opened by
selecting Home > Download.

Note: When downloading a user program, all values and
selections in the Function Area Settings are also downloaded
to the FC6A Series MICROSmart. For details on function
settings, see "Functions and Settings" on page 5-1.

When the following message appears, the download has completed successfully. Click OK.

Program Download

i ) Program Download Succeeded

Notes:

e The PLC will not run if the function switch is 0 when Run/Stop PLC by Function Switch is enabled in WindLDR and a program is
downloaded with Automatic start after download enabled.

To run the PLC, the function switch must be set to 1.

¢ Enabled is the default setting for Run/Stop PLC by Function Switch in WindLDR.

4-12
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Monitor Operation
Another powerful function of WindLDR is to monitor the PLC operation on the computer. The input and output statuses of the
sample program can be monitored in the ladder diagram.
From the WindLDR menu bar, select Online > Monitor > Monitor.
When both inputs 10 and I1 are on, the ladder diagram on the monitor screen looks as follows:

i P project01.pjw - WINDLDR - O R
0 st o i Status _ | " Custom - ¥ Power Line g {3 Error
1% Confim ! Maintenanee ~ = Batch d ., Port Monitor 0 Dial Up
Download Upload Run-Time Devie t Start  Stop Maonitor |~ Simulation SetUp
- - Program Datalist L3 Cancel - -'F Forced [fO Set Up Shutdown
Main Pm-gram"\ 4 b X
Fung 1 i S
1 — Il O—| Rung L:
locoo - Iooo1 Qoooo When both inputs 10 and I1 are on,
output QO is turned off.
Fung 2
2 Al O—{ Rung 2:
10000 10001 Qo001 .
When both inputs I0 and I1 are on,
output Q1 is turned off.
Fung 3
3 —IHl |l @— Rung 3:
10000 10001 MOD1D .
When both input I0 and I1 are on,
internal relay M10 is turned on.
Fung 4
4 —iHt { It @ M8121 is the 1-s clock special
MO010 M8121 Qo002 )
internal relay.
While M10 is on, output Q2 flashes
< in 1-s increments. N
‘I‘-1-ude:|‘-|-:|rit:|r 0 |E:-en:ima\ STOP 0000 |F'.ung:4 Line: 4 Column: 10 Force Suspended E

Exit WindLDR

This section describes the operating procedure to exit WindLDR.

When you have completed monitoring, you can exit WindLDR either directly from the monitor screen or from the editing screen. In
both cases, from the WindLDR application button, click Exit WindLDR.

1 S |

project01.pjw - WINDLDR

atus _ Custom = m ) PowerLine ﬁi' {3 Error
aintenance -

Batch .4 Port Monitor Dial Up
Simulation

Shutdown

Recent Projects

- |+ Forced fO SetUp

4 b x

?

Q0000

n Listings
=

?

Q0001
j‘gose

L. windLDR optiofs| 24 Bxit windLDR, ]
——J

?

MOOo10

!

Q0002
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Windows Displayed in the Workspace
This section describes how to change the position and display method of windows.
Changing the position of windows

You can change the display position of the window by dragging and dropping the title bar of the window or its tab to disable
docking. Windows that are not docked are called floating windows.

Disabling docking
This section describes how to disable the docking of a title bar or tab of a window.
o If you drag the title bar of the workspace window, you can move all the docked windows together.

Title bar

Drag and drop

Drag and drop

\Tabs

Docking windows

This section describes how to dock a floating window to another window or the frame at the top, bottom, left, and right sides of
WindLDR.

1. Drag the window's title bar or tab.
The (Docking) icon is displayed.
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Note: When the mouse cursor gets close to a (Docking) icon while dragging the title bar or tab, the location to dock the window is displayed.

projectoL.pjw - WindLDR

/Window docking
location

2. Drop the title bar or tab on the (Docking) icon to dock that window to WinidLDR's left, right, top, or bottom frame or a
separate window.

o If the workspace window is dropped on the (Docking) icon, it is docked to WindLDR'’s left, right, top, or bottom frame.
=

« If a floating window is dropped on the (Docking) icon, it is docked to WindLDR's left, right, top, or bottom frame or a
docked window.

displayed. Drop the title bar on the | ]
window with the tabs.
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Changing the display method of windows

If the workspace window is docked, you can change the widow to automatically hide and show only its tabs.
* Click the [EJ(Auto Hide) icon to change the window to show only its tabs.

Auto Hide icon

e U e P

e The window is displayed when you bring the mouse cursor close to the tabs.
Mouse cursor

Ta :TJ- .
S s

Notes:
e Click (Auto Hide) to secure the window in place.

¢ Click f™ (Close) to close the window.
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Checking the WindLDR Version Number
This section describes how to check the WindLDR version.
1. Click @ (application) button > WindLDR Options.
The WindLDR Options dialog box appears.

X

{ZiHelp ~

Recent Projects
1C:\Users\t\OneDrve\ P4 122 b \projectd Lo
2 C:\Users\t\Desktop'sample_nvdata'projed0lpnd

Custom ~ .y, PowerLine

E' Q’Enm'

+,: Dial Up

‘Batch ,)J'PnrtMnn'\tnr

SetUp

T Shutdown

-+ Forced /0

Iit':'j Listings
jgose

. WindLDR Options | P4 Exit windLOR|

2. Click the Resources tab, and then click About.
The About WindLDR dialog box appears.

General

NIDEC..........

Ladder Preferences

Customize Get updates

[Resoures || | Setthelatestupdates availablefor Wind DR Checkfor Updates
Goto IDEC
Get freeproduct updates, manuals and onlineservices at ourweb site. Go Online
About WindLDR

J—
WindLOR versonsa | et |

Default

You can check the WindLDR version. When finished, click OK.

2] fimiinR Iioec

WindLDR Version 8.0
opyrg OUG-2010 IDEC Corporation. All rights reserved.

Cancel

Warning: This computerprogram s protected by copyright law and international
treaties. Unauthorized reproduction or distribution of this program, or any portion of

it, may resultin severe civil and criminal penalties, and will be prosecuted to the

maximum extent possible underthe law.

Note: When using the FC6A Series MICROSmart, use the following versions of WindLDR.

e All-in-One CPU module/CAN J1939 All-in-One CPU module: WindLDR version 8.0.0 or later

¢ Plus CPU module: WindLDR version 8.6.0 or later
If you are using a version of WindLDR that does not meet this condition, click Check for Updates on the Resources tab to
obtain the latest version of WindLDR.

This concludes the procedure for checking the WindLDR version.
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Ladder Program Operation

The FC6A Series MICROSmart performs the following operations to process ladder programs.

The ON/OFF status of the input terminal
(external input) is applied to the input
circuit. The input refresh loads the external
input status into the input devices (I) by
way of the input circuit.

The input device values are applied to the
ladder program.

Input Device

then the ON/OFF status of the output
terminals (external input) is updated.

A delay occurs until the values of the output
devices (Q) are applied to the output circuit.
The delay time is at maximum 1 scan time.

Output Device

The output devices are updated
according to the ladder program.

Notes:

4-18

The delay time of the hardware is added to the actual input and output delay times.
For details on the hardware input/output delay times, see "Product Specifications" on page 2-1.
The filter time differs depending on the input used.
e When the input is a CPU module input (10 to 127)
See the input filter time configured in the WindLDR Function Area Settings. The initial value is 3 ms.
¢ When the input is an expansion input (I30 or greater)
There is no filter time.

FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722

10: ON A delay occurs until the ON/OFF status of Input Terminals
I1: OFF the input circuit is applied to the input
) devices (I). The delay time is equal to filter I .
12: ?N time + 1 scan time. = |90 ON
. o /(]]) 1: OFF
. Input Refresh | S [®2:ON
M nput Refres < z .
L]
— £ :
| L]
—
—
Repeat operations
One sequence of operations is set as one Processing other than the ladder
scan, and the time required is set as the | . | | processing is called the END
scan time. ' ' processing.
Other Processing Output Terminals
v
I
QO: ON Ladder Processing = | 1®0: ON
QL: OFF 8 [ 10|1: OFF
O :
Output Refresh > = L @[ 2 .ON
=1 .
The output refresh applies the status of the (@) .
output devices (Q) to the output circuit, and I
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Start/Stop Operation
This section describes how to run and stop the FC6A Series MICROSmart.

. Make sure of safety before starting and stopping the FC6A Series MICROSmart. Incorrect operation of the FC6A Series
Caution X _
MICROSmart may cause machine damage or accidents.

You can start and stop FC6A Series MICROSmart operations by using WindLDR operations, FC6A Series MICROSmart operations,
function switch operations, menu operations using an HMI module, by turning the FC6A Series MICROSmart on or off, or by using
the stop/reset input function by way of external input.

For operations using WindLDR, see "Start/Stop Operation Using WindLDR" on page 4-19.

For operations using the FC6A Series MICROSmart power supply, see "Start/Stop Operation Using the Power Supply" on page
4-20.

For operations using the function switch, see "Function Switch Configuration" on page 5-11.
For operations using an HMI module, see "HMI Function" on page 7-1.

For the stop input settings, see "Stop Input" on page 5-6.

For the reset input settings, see "Reset Input" on page 5-6.

The switch from start to stop is performed during the END processing of the user program, and the following functions are also
stopped when the user program is stopped. For details on END processing, see the appendix "Breakdown of END Processing Time"
in the "FC6A Series MICROSmart Ladder Programming Manual".

High-speed counter/frequency measurement/user interrupt/catch input/timer interrupt/user communication/pulse output

You can use M8025 (Maintain Outputs While Stopped) to select whether to maintain or clear the outputs while the CPU is
stopped.

For details on M8025 (Maintain Outputs While Stopped), see "M8025: Maintain Outputs While Stopped" on page 6-10.
The current value of the timer instruction is reset.

For details on timer instructions, see Chapter 4 "TML (1-s Timer)" in the "FC6A Series MICROSmart Ladder Programming
Manual".

Also, when you switch from stop to start, the device status is cleared or kept depending on Memory Backup in the Function
Area Settings. For details, see "Memory Backup" on page 5-13.

Start/Stop Operation Using WindLDR

The FC6A Series MICROSmart can be started and stopped using WindLDR run on a Windows computer connected to the FC6A
Series MICROSmart. When the Start button is pressed in the menu bar shown below, start control special internal relay M8000 is
turned on to start the FC6A Series MICROSmart. When the Stop button is pressed, M8000 is turned off to stop the FC6A Series
MICROSmart.

1

. Connect the computer to the FC6A Series MICROSmart, start WindLDR, and power up the FC6A Series MICROSmart.

2. Check that a stop input is not designated using Configuration > Run/Stop Control > Stop and Reset Inputs. See "Stop

Input and Reset Input" on page 5-6.

Note: When a stop input is designated, the FC6A Series MICROSmart cannot be started or stopped by turning start control special internal relay
M8000 on or off.

3

4.

. Select Online from the WindLDR menu bar.
The Online tab appears.

Data List

H T Test i Status ' Custom : ' ¥ PowerLine Fi 0 Error
3] Confim [ 1 Maintenance ~ Batc ., Port Monitor E Dial Up
Download Upload Fun-Time  Deviee - Start” | | Stop Monitor Simulation - SetUp -

Click the Start button to start operation, then the start control special internal relay M8000 is turned on.

DEC FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722 4-19



4: OPERATION BASICS

5. Click the Stop button to stop operation, then the start control special internal relay M8000 is turned off.
The PLC operation can also be started and stopped while WindLDR is in the monitor mode. Select Online > Monitor >
Monitor and click the Start or Stop button.

Note: Special internal relay M8000 is a keep type internal relay and stores the status when the power is turned off. M8000 retains its previous status
when the power is turned on again. However, when the backup battery is dead, M8000 loses the stored status, and can be turned on or off as
programmed when the FC6A Series MICROSmart is powered up. The selection is made in Configuration > Run/Stop Control > Run/Stop
Selection at Memory Backup Error. See "Run/Stop Selection at Keep Data Error" on page 5-9.

Start/Stop Operation Using the Power Supply
The FC6A Series MICROSmart can be started and stopped by turning power on and off.

1. Power up the FC6A Series MICROSmart to start operation.

2. Turn power on and off to start and stop operation.
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Introduction
This chapter describes the FC6A Series MICROSmart's special functions and convenient functions that you should know about in
using the WindLDR (Windows compatible) PLC programming software.

Function List

The FC6A Series MICROSmart supports many functions in addition to instructions.

For functions that require advanced setup including the high-speed counters, user program protection functions, and Ethernet
communication functions, first configure those settings in the Function Area Settings dialog box, and then download the user
program to the FC6A Series MICROSmart.

Function Name Overview Reference | Setup Location
Stop input The FC6A Series MICROSmart can be started/stopped with a specified input. 5-7
. The device values of the FC6A Series MICROSmart can be cleared with a
Reset input 5-7

specified input.
This function specifies the user program operating state (run/stop) when the

Run/stop selection at keep

FC6A Series MICROSmart power is turned on when the backup battery has 5-9

data error )
died.

Run/stop selection at Whether to start or stop the FC6A Series MICROSmart regardless of the

ower up M8000 status when the FC6A Series MICROSmart is powered up can be 5-10

P P specified.

Function switch This function configures the operation when the FC6A Series MICROSmart 511

configuration function switch is used.
Whether to clear or keep the device values, such as counter current values,

Memory backup ) . .
when the FC6A Series MICROSmart starts running can be specified. 5-13
The high-speed counters can be used to count input pulses from rota

High-speed counter '9h-sp ) u r ) 8 unt inpu pu. rom rotary 5-15 .
encoders or proximity switches regardless of the scan time. Function area
The catch input can be used to receive short pulses from sensors regardless settings

Catch input C i ;_)u u receive pu r rs regari 5.35 g
of the scan time.
When a quick response to an external input is required, such as in positioning

Interrupt input control, the interrupt input can call a subroutine to execute an interrupt 5-37

program.
The pulse frequency of input signals to input terminals can be counted

Frequency measurement 5-40
requency ur regardless of the scan time.
The input filter rejects short input pul hen the FC6A Series MICR rt
Input filter _ e inpu . i .er rEJef: s sho |np.u_ pu se_s when the FC6A Series MICROSma 5.42
is used with input signals containing noises.
. Analog voltage input, such as input from pressure sensor, can be read and
Analog voltage input ) . ) L 5-44
stored in special data register as digital value.
. This function changes the analog value used in a user program with the FC6A
Analog potentiometer 5-46
9P Series MICROSmart's analog potentiometer.
Timer interrupt Wheh executm.g the. same program repeatedly.regardless.c.)f thé scaTn time is 5.48
required, the timer interrupt can call a subroutine at specified time interval.
The inputs or outputs of the FC6A Series MICROSmart can forcibly be turned
Forced I/O function INPULS Or outpu . " rebly ur 5-50 Monitor
on or off regardless of the actual inputs and outputs status.
External memory devices Configure the CSV file format of the log data to save to the SD memory card. 5-54
L The maximum file size of the log data that is saved to the SD memory card
Log data file size . 5-55
can be configured.
32-bit data storage setting | The order of upper and lower words for 32-bit data can be specified. 5-56
. The user program in the FC6A Series MICROSmart can be protected with a
User program protection : 5-58
password against the user program upload or download.
. . The watchdog timer monitors the FC6A Series MICROSmart operation and the Function area
Watchdog timer settings 5-61 -
9 9 watchdog time preset value can be changed. settings
) The scan time of the FC6A Series MICROSmart can be made constant by
Constant scan time 5-62

specifying the constant scan time.

Time Zone This function sets the time zone as the difference between the FC6A Series 5.63
MICROSmart internal clock and Universal Coordinated Time (UTC).

. ) ) The internal clock of the FC6A Series MICROSmart can automatically be
Daylight savings time ) ) ) ) o ) 5-64
adjusted according to the configured daylight saving time period.

IDEC FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722 5-1



5: FUNCTIONS AND SETTINGS

Function Name Overview Reference Setup Location

The FC6A Series MICR i h

Clock function . e FC6A Series _ Cl OS.ma.rt can operate.acc.ordlng t.o the c_u.rre_nt date and 5.65 Instructions
time and be used in applications, such as lighting or air conditioning.

Battery monitor This function monitors the voltage of the backup battery. 5-68 —

USB boot This function starts the FC6A Series MICROSmart with only USB bus power 570 _
5 V).

User program capacity This function selects the FC6A Series MICROSmart user program capacity. 5-72 Fur;t;ttlgrr:gasrea

. . This function rewrites the user program without stopping FC6A Series

Online Edit 5-73 —
MICROSmart operation.

Communication port Configures the communication methods and ports for the connected devices.

Network settings

d n9 Configures information for connecting the FC6A Series MICROSmart to a

Ethernet Port 1
network. -

Ethernet Port 2 Communication Function area

Network management Configures SNTP settings and the PING instruction timeout time. Manual settings

Connection settings

Communication mode and parameters for the Ethernet communication can be
configured for each connection so that the FC6A Series MICROSmart can
communicate with other network devices over the Ethernet.

5-2
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Function Area Settings

This section describes the function area settings that configure the environment settings for using the FC6A Series MICROSmart,
such as the operation when starting the FC6A Series MICROSmart and the communication ports.

The function area settings are configured on the Function Area Settings dialog box in the WindLDR PLC programming software
(Windows compatible).

Displaying the Dialog Box
To display the Function Area Settings dialog box, on the Configuration tab, in the Function Area Settings group, click a
configuration item.

project01.pjw - WINDLDR

Configuration [T R

A G ZAS A Gy TG Gy e

PLC Expansion| || RunfStop Memary Input Comm. External Deviee Program Self Calendar Network  MNetwork  Connection ||| Config
uration

Type Modules Control Backup Configuration Pors Memory Settings Protection Diagnostic &Clock Settings Management Settings

The Function Area Settings dialog box is displayed with the selected configuration item.

Function Area Settings ?
Run/Stop Control I 3‘ Configure Run/Stop control setfings.
Memory Backup
Input Configuration Stop and Reset Inputs
Communication Pors [E] use stopInput (Hone)
External Memory Devices [CJ Use ResetInput {Mone)

Device Settings
Run/Stop Selection at Memory Backup Error
Program Protection

®)Run ) stop
Self Diagnostic
Calendar & Clock Run/Stop Selection at Power Up
Network Settings (®) Keep Run/Stop State at Power Down

(Z)Run {M8000 is turned an)
(Z)Stop (M8000 is turned off)

Network Management
Connection Settings
Function Switch

RunfStop PLC by Function Switch

[] Turn on M&000 when function switch is changed from "0" to "1".

Default Cancel

Configuration Items and Functions
The function area settings configuration items and functions are as follows.

Run/Stop Control Configure the following run/stop control settings.
e Stop input
e Reset input
o Run/stop selection at memory backup error
o Run/stop selection at power up
o Function switch configuration
Memory Backup These functions keep or clear devices (the contents of memory) when a user program starts operation
(RUN).
The following devices can be configured to be kept or cleared.
o Internal relays
o Shift registers
« Counters
o Data registers
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Input Configuration

Communication Ports

External Memory
Devices

Device Settings
Program Protection

Self Diagnostic
Calendar & Clock

Network Settings

Network
Management ™

Ethernet Port 1!

Ethernet Port 2!

Connection Settings

These settings configure special input functions such as the external input filter values and high-speed counters.
o High-speed counter

e Catch input

o Interrupt input

¢ Frequency measurement

o Input filter

¢ Analog voltage input

« Analog input

o Timer interrupt

These settings configure the FC6A Series MICROSmart communication ports that communicate with
external devices.

¢ Maintenance communication

e User communication

o Modbus RTU master/slave

o Data link master/slave station

o J1939 (CAN J1939 All-in-One CPU module only)

These settings configure the CSV file format and the maximum file size of the log data that is saved to
the SD memory card.

o CSV file format

« Data log and trace™

Configure the order to store the upper and lower words for 32-bit data.

Applies the protection to the user program by configuring a password so unauthorized users cannot
inadvertently upload or download it.

Configure the watchdog timer monitoring the operating status of the FC6A Series MICROSmart.

The FC6A Series MICROSmart is equipped with an internal clock and its calendar data (year, month,
day, day of the week) and clock data (hour, minute, second) can be used in user programs. Daylight
savings time can also be configured for the internal clock.

These settings configure information for connecting the All-in-One CPU module to a network using Ethernet
port 1.

These settings configure the FC6A Series MICROSmart's internal clock and the ping timeout time for
the PING instruction and when the auto ping function is being executed.

e SNTP settings

« Ping settings

These settings configure information for connecting the Plus CPU module to a network using Ethernet
port 1. These settings are also used to configure SNTP settings for getting the time, the ping timeout
duration when using the PING instruction or auto ping, the send e-mail settings, web server settings,
and FTP client/server settings.

o [P settings

o DNS settings

e SNTP settings

o Ping settings

o E-mail settings

o Web server settings

o FTP client settings

o FTP server settings

These settings configure information for connecting the Plus CPU module to a network using Ethernet
port 2. These settings are also used to configure the ping timeout duration when using the PING
instruction or auto ping.

o IP settings

o DNS settings

¢ Ping settings

These settings configure server/client communication used in FC6A Series MICROSmart Ethernet
communication.

« Maintenance communication server

o User communication server/client

« User communication (UDP)"!

e Modbus TCP communication server/client

e MC protocol client

*1 Can be used only with the Plus CPU module.
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*2 Can be used only with the All-in-One CPU module.
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Stop Input and Reset Input

As described on "Start/Stop Operation" on page 4-19, the FC6A Series MICROSmart can be started and stopped using a stop input
or reset input, which can be designated from the Function Area Settings menu. When the designated stop or reset input is
turned on, the FC6A Series MICROSmart stops operation.

Since these settings relate to the user program, the user program must be downloaded to the FC6A Series MICROSmart after
changing any of these settings.

Stop Input
This section describes the stop input that stops execution of the FC6A Series MICROSmart user program with an external input.

Function Description

This function stops execution of the FC6A Series MICROSmart user program with an external input, such as a switch on a control panel.
Specify an FC6A Series MICROSmart normal external input for the stop input.

When the stop input is turned on, the user program that is being executed will stop. When the stop input is turned off, the user
program will be executed from the beginning.

RUN
RUN/STOP status
STOP I

Start control ON : : | 3
(M8000) orr \ \ ; T
| | | |

I

I

Stop input oFf

I

r 1
| |
T T
| |
1 1
| |
| |
| |
" "
| |

o ] ! !
Function switch 1
(When RUN/STOP control setting disabled) o | |
r %3 - 7™ *3 j

*1 Even when M8000 (start control) is turned off, if the stop input is off, the FC6A Series MICROSmart maintains the RUN status.

*2 Even when the stop input is off, M8000 (start control) is off, so the FC6A Series MICROSmart does not change to the RUN status.

*3  When the function switch is set to the function to control FC6A Series MICROSmart RUN/STOP, the status changes to that corresponding to the
stop input and M8000 when the function switch is 1.

*4  When the function switch is set to the function to control FC6A Series MICROSmart RUN/STOP, the status will not change to the RUN status if
M8000 is turned on when the function switch is 0.

The external inputs that can be specified as the stop input are as follows.

All-in-One CPU module

Type 16-1/0 type 24-1/0 type 40-1/0 type
External Input 10 to 17, 110 10 to I7, 110 to I15 10 to I7, 110 to 117, 120 to 127
Plus CPU module
Type Plus 16-1/0 type Plus 32-1/0 type
External Input I0to I7 10 to 17, 110 to 117
Notes:

o The stop input operation has priority over the WindLDR RUN/STOP operation (M8000 ON/OFF).

o In addition to the FC6A Series MICROSmart stopping the user program with an external input, RUN/STOP operations can also be performed
by operating the function switch and by changing the start control (M8000) value with WindLDR.

« While the reset input is on, user program execution stops. For details on the reset input, see "Reset Input" on page 5-6.

Reset Input
This section describes the reset input that clears FC6A Series MICROSmart device values with an external input.

Function Description

This function clears FC6A Series MICROSmart device values with an external input, such as a switch on a control panel. Specify an
FC6A Series MICROSmart normal external input for the reset input.

When the reset input is turned on, the user program that is being executed will stop, and all devices and general errors will be
cleared except the special internal relays and special data registers. When the reset input is turned off, the user program will be
executed from the beginning.

To turn off the reset input and execute the user program again, the following conditions must be met.

« MB8000 is on

« The stop input is off (when the stop input has been configured)

« The function switch is 1 (when the function to control FC6A Series MICROSmart RUN/STOP has been configured)

If these conditions are not met, the user program will not be executed and the FC6A Series MICROSmart will remain stopped even
if the reset input is turned off.

The external inputs that can be specified as the reset input are as follows.
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All-in-One CPU module

Type

16-1/0 type 24170 type

40-1/0 type

External Input

10 to 17, 110 10 to 17, 110 to I15

10 to 17, 110 to 117, 120 to 127

Plus CPU module

Type

Plus 16-1/0 type Plus 32-1/0 type

External Input

10 to I7

10 to I7, 110 to 117

Programming WindLDR

1. From the WindLDR menu bar, select Configuration > Run/Stop Control.
The Function Area Settings dialog box for Run/Stop Control appears.

2. Click the check box under the Stop and Reset Inputs.

Stop Input:

MICROSmart in the Stop Input field.

Reset Input:

MICROSmart in the Reset Input field.

Click the check box on the left of Use Stop Input and type a desired input number available on the FC6A Series

Click the check box on the left of Use Reset Input and type a desired reset number available on the FC6A Series

. . a2
Function Area Settings 2

i ‘ T [ o
Run/Stop Cantrol 3 Configure Run/Stop control settings.
Memory Backup
Input Configuration Sty nd Reset Innuts.
Communication Ports Use StopInput
External Memory Devices [ Use Reset Input {None)
Device Settings

Run/Stop Selection at Memory Backup Error
Program Protection

®) Run /) Stop
Self Diagnostic
Calendar & Clock Run/Stop Selection at Power Up
Network Settings #) Keep Run/Stop State at Power Down
Network Management _JRun (M8000 is turned on)

) _)Stop (MB8000Q is turned off)

Connection Settings

Function Switch

Run/Stop PLC by Function Switch

[&] Turn on MB000when function switch is changed from 0" to "1".
Default oK Cancel

Default:

3. Click OK.

Resets all Function Area Settings
values to defaults.

No stop and reset inputs are designated.

This concludes configuring the settings.

After you download the user program, you can stop it by turning on I0.
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When I1 is specified as the reset input and I1 is turned on, the user program is stopped and device values are cleared.

Device values of FC6A Series MICROSmart at each status is as follows:

During Run Stopped Stop to Run During Reset Power Off
Program
Outputs gra OFF Maintained OFF OFF
operation
Internal Range Specified as Program _ _— I
Relays, Shift "Keep"*! operation Maintained Maintained Cleared Maintained
Registers, — P
Counters, Data L!ange"ﬂ) . rogra?m Maintained Cleared Cleared Maintained
Registers Clear operation
Program * . R *
Special Internal Relays r gr' 2 Maintained Maintained 2
operation
Program
Special Data Registers 9 ) Maintained Maintained Maintained Maintained
operation
Program
Non-retentive Data Registers g ) Maintained Maintained Cleared Cleared
operation
Program
Timer Current Values 9 ) Maintained Initialized Cleared Cleared
operation

*1 Keep and clear designations for internal relays, shift registers, counters, and data registers can be configured in the Function Area Settings
dialog box in WindLDR. For details, see "Memory Backup" on page 5-13.
*2 See "Special Internal Relay" on page 6-4.
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Run/Stop Selection at Keep Data Error

This section describes the function for specifying the run/stop status of the user program when the FC6A Series MICROSmart
"keep" data is lost.

The keep data (data that is maintained by the FC6A Series MICROSmart), such as the device values and the current time, is lost
when the FC6A Series MICROSmart power is turned off and left this way for a long time such that the backup battery dies. When
the FC6A Series MICROSmart has lost its keep data and is turned on, a keep data error occurs. You can specify the run/stop status
of the user program when this keep data error occurs.

Specify Stop when unexpected operation may result due to running the FC6A Series MICROSmart when the keep data has been
lost. Specify Run when you want to run the FC6A Series MICROSmart at all times regardless of whether a keep data error has
occurred.

Notes:
e The FC6A Series MICROSmart uses the backup battery to maintain the run/stop status (status of M8000) immediately before the power is
turned off. When the power is turned on, operation starts according to the maintained run/stop status.

o If you turn on the FC6A Series MICROSmart with its maintained data deleted, a keep data error will occur and the value of the special internal
relay M8000 (start control) will be lost.

o If a keep data error occurs, the data kept by the FC6A Series MICROSmart will be lost.

« If you specify Stop for Run/Stop Selection at Keep Data Error, the FC6A Series MICROSmart will stop if a keep data error occurs. To run
the FC6A Series MICROSmart, perform the appropriate operations from WindLDR, an HMI module, or the main unit's function switch. For
details, see "Start/Stop Operation" on page 4-19.

o When a keep data error occurs, the error code is written to special data register D8005 (general error code). For details, see "General Error
Codes" on page 13-3.

Programming WindLDR

1. From the WindLDR menu bar, select Configuration > Run/Stop Control.
The Function Area Settings dialog box is displayed.

2. Click RUN or STOP under Run/Stop Selection at Keep Data Error.

Function Area Settings ?

Run/Stop Cantrol I’l Configure Run/Stop control settings.

Memory Backup

Input Configuration
Communication Ports
External Memory Devices
Device Settings

Program Protection

Self Diagnostic
Calendar&Clock
Network Settings
Network Management

Connection Settings

Stop and Reset Inputs
[0 Use Stop Input {None)
[ use ResetInput {Mone)

Run/Stop Selection at Keep Data Error
-/Stop

Run/Stop Selection at Power Up
#)Keep Run/Stop State at Power Down
_)Run (M8000 is turned on)

_) Stop (M8000 s turned off)

Function Switch

Run/Stop PLC by Function Switch

[ Turn on M8000 when function switch is changed from "0" to "1,

Default

oK Cancel

3. Click OK.

This concludes configuring the settings.
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Run/Stop Selection at Power Up

Start control special internal relay M8000 maintains its status when the FC6A Series MICROSmart is powered down. When
powered up, the FC6A Series MICROSmart is started or stopped according to the M8000 status. The Run/Stop Selection at Power
Up is used to select whether to start or stop the FC6A Series MICROSmart regardless of the M8000 status when the FC6A Series

MICROSmart is powered up.

Stop and reset inputs and function switch have priority over Run/Stop Selection at Power Up. When the memory backup error
occurs, the FC6A Series MICROSmart is started or stopped according to Run/Stop Selection at Memory Backup Error regardless of

Run/Stop Selection at Power Up. For start/stop operation, see "Start/Stop Operation" on page 4-19.

Since this settings relate to the user program, the user program must be downloaded to the FC6A Series MICROSmart after

changing this settings.

Programming WindLDR

1. From the WindLDR menu bar, select Configuration > Run/Stop Control.
The Function Area Settings dialog box for Run/Stop Control appears.

2. Click the button under Run/Stop Selection at Power Up.

Keep Run/Stop State at Power Down (Default):

Click this button to keep the run/stop status at power down when the FC6A Series MICROSmart is powered up.

Run (M8000 is turned on):

Click this button to always start the FC6A Series MICROSmart when the FC6A Series MICROSmart is powered up. However, when the function to
control running and stopping the FC6A Series MICROSmart is set for the function switch, the function switch must be set to 1.

Stop (M8000 is turned off):

Click this button to always stop the FC6A Series MICROSmart when the FC6A Series MICROSmart is powered up.

Function Area Settings

'Runj'Stop Control
Memary Backup

. ) Input Configuration
This example designates Communication Pors

Keep Run/StOp Status at External Memory Devices
Power Down. Device Settings
Program Protection

Self Diagnostic
Calendar & Clock
MNetwork Settings
Network Management

Connection Settings

.?" Configure Run/Stop control settings.

Stop and Reset Inputs
[C] Use Stop Input {None)
[ use ResetInput {Mone)

Run/Stop Selection at Memory Backup Error
S

Run/Stop Selection at Power Up
®)Keep Run/Stop State at Power Down
_)Run (M8000 is turned on)

_) Stop (M8000 is turned off)

Function Switch

Run/Stop PLC by Function Switch

[ Turn on M8000 when function switch is changed from "0" to "1".

Default

QK

Cancel

3. Click OK.

This concludes configuring the settings.

Resets all Function Area Settings
values to defaults.
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Function Switch Configuration
This section describes the function of the function switch on the front of the FC6A Series MICROSmart.

Function Description
When Function switch is 0, special internal relay M8073 (Function switch status) turns off. When Function switch is 1, M8073 turns
on. The function switch can be used as an external switch by using M8073.

When special internal relay M8000 (start control) is on, running and stopping the FC6A Series MICROSmart can be controlled with
the function switch.

Notes:
o Stop input and reset input have priority over the status of M8000.

e Enabled is the default setting for Run/Stop PLC by Function Switch and Turn on M8000 when function switch is changed from
"0" to "1". in WindLDR.

When RUN/STOP PLC by Function Switch is disabled

) &)

RUN
RUN/STOP status
STOP

— !

Start control ~ ON J—I i
| |

| |

| |

(M8000) orr

Function switch !

(When RUN/STOP control setting disabled) ¢

Function switch status N
(M8073) orF

(1) The FC6A Series MICROSmart run/stop status is controlled by the status of M8000, regardless of the function switch.
* M8073 turns on and off according to the status of the function switch.

When RUN/STOP PLC by Function Switch is enabled and Turn on M8000 when function switch is changed from "0" to
"1", is disabled

TOP | |
Start control ~ ON 4|—I_l—‘_| | }
(M8000) ofr : : :
Function switch ! ‘ f f i
(When RUN/STOP control setting disabled) ¢ | | | f I—l L

Function switch status ©N | |
(M8073) orF

RUN ‘

RUN/STOP status < |
|

|

(1) When the function switch is 0, the FC6A Series MICROSmart remains in the stopped state, even when M8000 is turned on.

(2) When the function switch is changed from 0 to 1, the FC6A Series MICROSmart runs or stops according to the status of
M8000.

(3) When the function switch is 1, the FC6A Series MICROSmart stops when M8000 is turned off.

(4) When the function switch is changed from 1 to 0, the FC6A Series MICROSmart stops.

* M8073 turns on and off according to the status of the function switch.
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When Run/Stop PLC by Function Switch and Turn on M8000 when function switch is changed from "0" to "1". are
enabled (For the default setting)

&) @ © o @ ®

RUN
RUN/STOP status __ | |
| | | | |
Start control OV ‘ ‘ '—f—f_\_
(M8000) oFF J | ! ! : :
Function switch 1 | '—_l |
(When RUN/STOP control setting disabled) ¢

|

Function switch status  ON
(M8073) oFF

11

(1) When the function switch is 0, the FC6A Series MICROSmart remains in the stopped state, even when M8000 is turned on.

(2) When the function switch is changed from 0 to 1, and when M8000 is off, it is turned on (remains on when on) and the FC6A
Series MICROSmart runs.

(3) When the function switch is 1, the FC6A Series MICROSmart stops when M8000 is turned off.

(4) When the function switch is changed from 1 to 0, the FC6A Series MICROSmart stops.

*  M8073 turns on and off according to the status of the function switch.

WindLDR Settings
When assigning the function to control FC6A Series MICROSmart running and stopping to the function switch, you must configure
Run/Stop Control under Function Switch in the WindLDR Function Area Settings.

« Operation procedure

1. From the WindLDR menu bar, select Configuration > Run/Stop Control.
The Function Area Settings dialog box is displayed.

2. Select the Run/Stop PLC by Function Switch check box.
Select the Turn on M8000 when function switch is changed from "0" to "1". check box.

Function Area Settings ?

Run/Stop Cantrol 3 Configure Run/Stop control settings.

Memory Backup

Input Canfiguration Stopand Reset Inputs
Communication Ports [ use stop Input (None)
External Memory Devices [CluseResetinput (None)

Device Settings
Run/Stop Selection at Memory Backup Error
Program Protection B +
(@ Run: _) Stop
Self Diagnostic
Calendar&Clack Run/Stop Selection at Power Up

Network Settings @) Keep Run/Stop State at Power Down
“JRun (M8000 is turned on)

_) Stop (M8000 is turned off)

Metwork Management
Connection Settings

Function Switch

Run/Stop PLC by Function Switch
[&] Turn on M&000 when function switch is changed from "0" to "1",

Default oK Cancel

3. Click OK.

This concludes configuring the settings.
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Memory Backup

The statuses of internal relays and shift register bits are usually cleared at startup. It is also possible to designate all or a block of
consecutive internal relays or shift register bits as “keep” types. Counter current values and data register values are usually
maintained at powerup. It is also possible to designate all or a block of consecutive counters and data registers as “clear” types.
When the FC6A Series MICROSmart is stopped, these statuses and values are maintained. When the FC6A Series MICROSmart is
reset by turning on a designated reset input, these statues and values are cleared despite the settings in the Configure Keep/Clear
Settings dialog box shown below. The keep/clear settings in this dialog box are not maintained when restarting the FC6A Series
MICROSmart.
Since these settings relate to the user program, the user program must be downloaded to the FC6A Series MICROSmart after
changing any of these settings. Device addresses that can be kept or cleared are as follows.

Device Internal Relay | Shift Register Counter ‘ Data Register
Setting Specify device address to keep Specify device address to clear
All-in-One CPU module M0000-M7997 D0000-D7999
CAN 11939 All-in-One CPU M10000-M17497 R000-R255 C000-C511 D10000-D55999
Type module

Plus CPU module

M0000 to M7997,
M10000 to M21247

R0O00 to R255

C000 to C511

D0000 to D7999,
D10000 to D61999"!

*1 Memory backup for the non-retentive data registers (D70000 to D269999) is not supported.

Programming WindLDR

1. From the WindLDR menu bar, select Configuration > Memory Backup.
The Function Area Settings dialog box for Configure Keep/Clear Settings appears.

2. Click the buttons under Internal Relay, Shift Register, Counter, and Data Register to clear all, keep all, or keep/clear specified
range as required.

Function Area Settings

2 - |

Run/Stop Control

‘MemuryBachm

Input Configuration
Communication Ports
External Memory Devices
Device Settings

Program Protection

Self Diagnostic
Calendar&Clock
Network Settings
Network Management

Connection Settings

Confi K (=] ttings.
& Configure eep/Clear settings.

Internal Relay
M0000 to M7957
®) ClearAll
JKeep All
_)keep Specified Range

Shift Register
@) Clearall
D keepAll
_)Keep Specified Range

Counter

®Keep all
_)ClearAll
") Clear Specified Range

Data Register

D0000 to D799%
® Keep All
_)Clearall
_) Clear Specified Range

M10000 to M17457
@) Clearall
_keepAll
“) Keep Specified Range

D10000 to D5599%
® Keep All
_)Clearall
_) Clear Specified Range

Default
A

Cancel

3. Click OK.

Resets all Function Area Settings
values to defaults.

This concludes configuring the settings.
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Internal Relay ‘Keep’ Designation (M0000 to M7997)

Clear All: Clears the internal relays (M0000 to M7997) when the FC6A Series MICROSmart starts operation.
Keep All: Keeps the status of the internal relays (M0000 to M7997) while the FC6A Series MICROSmart power is off.
Keep Specified Range: Keeps the status of the internal relays in the specified range while the FC6A Series MICROSmart power is off.

Internal Relay

MO000 to M7997 M10000 to M174497
) Clearall @) Clear All
_IKeepall _IKeepall
@) Keep Specified Range MO050 through  |M0100| _Keep Specified Range
Start Keep Number End Keep Number (> Start Keep Number)

When a range of M50 through M100 is designated as shown in the example above, M50 through M100 are keep
types, MO through M47 and M101 through M7997 are clear types.

Internal Relay ‘Keep’ Designation (All-in-One CPU module: M10000 to M17497, Plus CPU module: M10000
to M21247)

Clear All: Clears the internal relays (All-in-One CPU module: M10000 to M17497, Plus CPU module: M10000 to M21247)
when the FC6A Series MICROSmart starts operation.
Keep All: Keeps the status of the internal relays (All-in-One CPU module: M10000 to M17497, Plus CPU module: M10000 to

M21247) while the FC6A Series MICROSmart power is off.
Keep Specified Range: Keeps the status of the internal relays in the specified range while the FC6A Series MICROSmart power is off.

Shift Register ‘Keep’ Designation

Clear All: All shift register bit statuses are cleared at startup (default).
Keep All: All shift register bit statuses are maintained at startup.

Keep Specified Range: A specified range of shift register bits are maintained at startup. Enter the start “keep” number in the left field
and the end “keep” number in the right field. The start “keep” number must be smaller than or equal to the end
“keep” number.

Counter ‘Clear’ Designation

Clear All: All counter current values are cleared at startup.
Keep All: Keeps all counter current values while the FC6A Series MICROSmart power is off.

Clear Specified Range: A specified range of counter current values are cleared at startup. Enter the start “clear” number in the left field
and the end “clear” number in the right field. The start “clear” number must be smaller than or equal to the end
“clear” number.

Data Register ‘Clear’ Designation (D0000 to D7999)

Clear All: Clears the values of the data registers (D0000 to D7999) when the FC6A Series MICROSmart starts operation.
Keep All: Keeps the values of the data registers (D0000 to D7999) while the FC6A Series MICROSmart power is off.

Clear Specified Range: A specified range of data register values are cleared at startup. Enter the start “clear” number in the left field and
the end “clear” number in the right field. The start “clear” number must be smaller than or equal to the end
“clear” number.

Data Register ‘Clear’ Designation (All-in-One CPU module: D10000 to D55999, Plus CPU module: D10000 to
D61999)

Clear All: Clears the values of the data registers (All-in-One CPU module: D10000 to D55999, Plus CPU module: D10000 to
D61999) when the FC6A Series MICROSmart starts operation.
Keep All: Keeps the values of the data registers (All-in-One CPU module: D10000 to D55999, Plus CPU module: D10000 to

D61999) while the FC6A Series MICROSmart power is off.

Clear Specified Range: A specified range of data register values are cleared at startup. Enter the start “clear” number in the left field and
the end “clear” number in the right field. The start “clear” number must be smaller than or equal to the end
“clear” number.

Notes:

o When the FC6A Series MICROSmart has lost its keep data, the Run/Stop Selection at Memory Backup Error setting has priority over the
Run/Stop Selection at Power Up setting.

o Relays and registers specified as Clear All or Clear Specified Range are cleared when the FC6A Series MICROSmart starts operation. The
values while the power is off are retained until the power is turned on and operation is started.

o Keep/clear settings cannot be configured for special data registers. They operate the same as Keep All.

o Keep/clear settings cannot be configured for special internal relays. For operation when the power is shut off and when stopped, see
"Devices" - "Special Internal Relay" on page 6-4.
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5: FUNCTIONS AND SETTINGS

High-Speed Counter

This section describes the high-speed counter for counting high-speed pulses from devices such as rotary encoders and proximity
switches. The high-speed counter is a function that counts high-speed pulses with the FC6A Series MICROSmart hardware that
cannot be read in the execution of a normal user program. The high-speed counter has a comparator function to compare the
current value and a preset value (target value). When the current value and the preset value match, an external output is turned
on or an interrupt program is executed.

The high-speed counter has a single-phase high-speed counter and a two-phase high-speed counter.
To use high-speed counters, WindLDR function area settings are required.

m Application example
This application example punches holes into a roll of paper at a regular interval. The two pulses (A-phase, B-phase) that carry
the phase difference output from the rotary encoder are counted by the FC6A Series MICROSmart two-phase high-speed
counter.
When the current value reaches the preset value, the specified external output turns on and the perforator punches a hole in the
roll of paper.

Paper Roll

Paper Feed Roller

Perforator
Pulse Motor

Rotary
Encoder

FC6A Series MICROSmart |

High-speed counter operation modes
The high-speed counter has the following two operation modes:
¢ Single-phase high-speed counter
o Two-phase high-speed counter

High-speed counting modes
The high-speed counter has the following five counting modes:
¢ Adding counter (single-phase high-speed counter)
¢ Up/down selection reversible counter (single-phase high-speed counter)
o Dual-pulse reversible counter (single-phase high-speed counter)
¢ 2-edge count (two-phase high-speed counter)
¢ 4-edge count (two-phase high-speed counter)

Example: The input allocation when external input group 1 is specified as a two-phase high-speed counter

External input ‘ 10 | I | 2
J J J
High-speed counter | A-phase | B-phase | External reset input (Z-phase)
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5: FUNCTIONS AND SETTINGS

High-speed Counter External Inputs

The maximum points of the single-phase high-speed counter and two-phase high speed counter are as follows.

Type 16-1/0 type 24-1/0 type 40-I/0 type Plus 16-1/0 type Plus 32-1/0 type
Single-phase High-speed 6 6 6 6 6
Counter Points (maximum)
Two-phase High-speed 2 2 2 3 3
Counter Points (maximum)
Single-phase high-speed counter
All-in-One CPU module
Group 1 2 3 4 5 6
External Input 12 10 Il 13 14 15 16 17
Adding Counter | Reset input™ | Pulse input Pulse input Pulse input Pulse input | Reset input™ | Pulse input Pulse input
"SJPI/ 'z:_‘”“ Up/down Up/down
election Reset input™ | Pulse input selection — — Reset input™ | Pulse input selection
Reversible ) *2 ) o
Counter input input
Dual-pulse . : . .
« | Pul t | Pul t kg | PUl t | Pul t
Reversible Reset input™ Wise inpu udse '”5‘; - — Reset input™ uise Inpu udse mel;
Counter (up) (down) (up) (down)
*1 If 12 or I5 is not used as reset inputs, they can be used as normal inputs.

*2 If Group 1 and Group 5 are used as Up/Down Selection Reversible Counter, use I1 as the Group 1 input (up/down selection input) and use
17 as the Group 5 input (up/down selection input).
*3 If Group 1 and Group 5 are used as Dual-Pulse Reversible Counter, use I1 as the Group 1 input (pulse input) and I7 as Group 5 input (pulse
input).
Plus CPU module
Group 1 2 3 4 5 6
External Input 12 10 I1 113™ 13 14 15 16 17
Adding Counter Reset Pulse input | Pulse input Reset Pulse input | Pulse input Reset Pulse input | Pulse input
9 input™ P P input™ P P input™ P P
gpll '2:_“’“ Up/down Up/down Up/down
R:veer:i)t:e Reset input | Pulse input | selection | Resetinput | Pulse input | selection | Resetinput | Pulse input | selection
Counter input™ input™? input™
Dual-pulse ) ; . . ) )
Pulse input | Pulse input Pulse input | Pulse input Pulse input | Pulse input
Reversible Reset input uise Inpu ud \ El: Reset input uise Inpu ud \ El: Reset input uise npu ud I E:l
Counter (up) (down) (up) (down) (up) (down)
*1 Can be used only with the Plus 32-I/0 type.

*2
*3

If 12, 15 or I13 is not used as reset inputs, they can be used as normal inputs.
If Group 1, Group 3, or Group 5 is used as Up/Down Selection Reversible Counter, I1 is used as the up/down selection input of Group 1,

14 is used as the up/down selection input of Group 3, and 17 is used as the up/down selection input of Group 5, respectively.

*4

input of Group 3, and 17 is used as the pulse input of Group 5, respectively.

Two-phase high-speed counter

All-in-One CPU module

External inputs I0/I1 (Group 1-2) and 16/17 (Group 5-6) can be used as two-phase high-speed counters.
External inputs I2 and I5 can be used as reset inputs for Group 1-2 and Group 5-6.

If Group 1, Group 3, or Group 5 is used as Dual-Pulse Reversible Counter, I1 is used as the pulse input of Group 1, 14 is used as the pulse

Group 1 2 3 4 5 6
External Input 12 10 nn I3 14 15 16 17
:"im:"_';hzzz Resetinput | Pulse input Pulse input _ _ Reset input Pulse input Pulse input
C ogu nt eF:- (Z-phase)™ | (A-phase) (B-phase) (Z-phase)™! (A-phase) (B-phase)

*1 If I2 or IS is not used as reset inputs, they can be used as normal inputs.
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Plus CPU module

External inputs 10/I1 (Group 1-2), external inputs 13/14 (Group 3-4), and external inputs 16/17 (Group 5-6) can be used as two-
phase high-speed counters.

External inputs 12, 113 (Plus 32-1/0 type only), and I5 can be used as reset inputs for Group 1-2, Group 3-4, and Group 5-6
respectively.

Group 1 2 3 4 5 6
External Input 2 10 I 113™ 13 14 15 16 17
.Ir-l‘ilv:-zh:s;il Reset input | Pulse input | Pulse input | Reset input | Pulse input | Pulse input | Reset input | Pulse input | Pulse input
c o!ilntet:' (Z-phase)™? | (A-phase) | (B-phase) | (Z-phase)? | (A-phase) | (B-phase) | (Z-phase) | (A-phase) | (B-phase)

*1 Can be used only with the Plus 32-1/0 type.
*2 If 12, 113 (Plus 32-1/0 type only), or I5 is not used as reset inputs (Z-phase), they can be used as normal inputs.
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5: FUNCTIONS AND SETTINGS

High-Speed Counter Operation

The high-speed counter turns on an external output or executes an interrupt program when the current value matches the preset
value (target value).

For how to configure the function to turn on an external output, see "Comparison Actions" on page 5-21.

All-in-One CPU module

= Single-phase high-speed counter
Group 1, group 2, group 5, group 6 single-phase high-speed counter

o The high-speed counter has three operation modes, the adding counter, the up/down selection reversible counter, and the dual-pulse
reversible counter.

o The up/down selection reversible counter and the dual-pulse reversible counter which can count in both directions are supported.

o These groups support 100 kHz maximum pulse input and are capable of counting in a range from 0 to 4,294,967,295 (32 bits).

o When the current value and the preset value match or an overflow or underflow occurs, a comparison output turns on or an interrupt
program is executed.

o These groups support resetting the current value by the reset special internal relay or external reset input. When the reset is executed, the
current value returns to the reset value specified by the special data registers. For the reset input details, see "Reset input" on page 5-28.

Counting Mode Frequency Reset Input

Group 2, 6: 100 kHz —
Adding counter Group 1: 100 kHz 12

Group 5: 100 kHz I5
Up/down selection Group 1-2: 100 kHz 12
reversible counter Group 5-6: 100 kHz I5
Dual-pulse reversible Group 1-2: 100 kHz 12
counter Group 5-6: 100 kHz I5

Group 3, group 4 single-phase high-speed counter
o These groups only support the adding counter.
o These groups support 5 kHz maximum pulse input and are capable of counting in a range from 0 to 4,294,967,295 (32 bits).
« When the current value and the preset value match or an overflow or underflow occurs, an external output turns on or an interrupt program
is executed.
o These groups only support the reset input via a special internal relay. When the reset is executed, the current value returns to the reset value
specified by the special data registers.

Counting Mode Frequency Reset Input
Adding counter Group 3, 4: 5 kHz —

= Two-phase high-speed counter
Group 1-2, group 5-6 two-phase high-speed counter

« The two-phase high-speed counter counts by the phase difference between the A-phase and B-phase pulse input.

o These groups support 50 kHz maximum pulse input and are capable of counting in a range from 0 to 4,294,967,295 (32 bits).

« Even higher speed counting is possible by specifying 2-edge count or 4-edge count.

o When the current value and the preset value match or an overflow or underflow occurs, an external output turns on or an interrupt program
is executed.

« These groups support resetting the current value by the reset special internal relay or external reset input (Z-phase). When the reset is
executed, the current value returns to the reset value specified by the special data registers.

Counting Mode Frequency Reset Input (Z-phase)
Group 1-2: 50 kHz 12
2-edge count
Group 5-6: 50 kHz 15
Group 1-2: 25 kHz 12
4-edge count
Group 5-6: 25 kHz 15
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Plus CPU module

m Single-phase high-speed counter

*1

¢ The single-phase high-speed counter has three operation modes, the adding counter, the up/down selection reversible counter, and the dual-
pulse reversible counter.

e The up/down selection reversible counter and the dual-pulse reversible counter which can count in both directions are supported.
o This counter support 100 kHz (pulse width > 5 ps) maximum pulse input and is capable of counting in a range from 0 to 4,294,967,295 (32 bits).

¢ When the current value and preset value match or an overflow or underflow occurs, a comparison output turns on or an interrupt program is
executed.

o This counter support resetting the current value by special internal relay reset input and reset input. When the reset input is turned on or
when the current value reset is executed, the current value becomes the reset value specified by special data registers. For details on the
reset input, see "Reset input" on page 5-28.

Counting Mode Frequency Reset Input
Group 2, 4, 6: 100 kHz —
Group 1: 100 kHz 12
Adding counter -
Group 3: 100 kHz 1
Group 5: 100 kHz 15
Group 1 to 2: 100 kHz 12
Up/d lecti *
P/ oyvn selection Group 3 to 4: 100 kHz !
reversible counter
Group 5 to 6: 100 kHz 15
Group 1 to 2: 100 kHz 12
Dual-pul ibl *
uarpuise reversivle Group 3 to 4: 100 kHz !
counter
Group 5 to 6: 100 kHz 15

The Plus 16-1/0 type supports only reset input by special internal relay.
The Plus 32-1/0 type can use I13 as an external reset input.

m Two-phase high-speed counter

Group 1 to 2, group 3 to 4, group 5 to 6 two-phase high-speed counter

*1

¢ The two-phase high-speed counter counts with the phase difference between A-phase and B-phase pulse inputs.
e These groups support 50 kHz maximum pulse input and are capable of counting in a range from 0 to 4,294,967,295 (32 bits).
o Even higher speed counting is possible by specifying 2-edge count or 4-edge count.

¢ When the current value and preset value match or an overflow or underflow occurs, a comparison output turns on or an interrupt program is

executed.

¢ These groups support resetting the current value by special internal relay reset input and external reset input (Z-phase). When the reset

input is turned on or the current value reset is executed, the current value becomes the reset value specified by special data registers.

Counting Mode Frequency Reset Input (Z-phase)
Group 1 to 2: 50 kHz 12
2-edge count Group 3 to 4: 50 kHz "
Group 5 to 6: 50 kHz 15
Group 1 to 2: 25 kHz 12
4-edge count Group 3 to 4: 25 kHz "
Group 5 to 6: 25 kHz 15

The Plus 16-1/0 type supports only reset input by special internal relay.
The Plus 32-1/0 type can use 113 as an external reset input.
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Counting mode
The high-speed counter as the following five counting modes.

5-20

Adding counter (single-phase high-speed counter)
The adding counter counts up with the rise in pulse input.

A Y \ A
Pulse input

Current value 10 >< 11 >< 12 >< 13 14

Up/down selection reversible counter (single-phase high-speed counter)

Up/down selection reversible counter can switch between addition and subtraction by pulse input with the up/down selection
input. When the up/down selection input is on, the counter counts up with the rise in pulse input. When the up/down selection
input is off, the counter counts down with the rise in pulse input.

Up/down selection

input |
A A T

Pulse input

Current value 10 >< 11 >< 12 >< 11 >< 10

Dual-pulse reversible counter (single-phase high-speed counter)

This counter switches between the up count and the down count with pulse input (up) and pulse input (down). When a pulse is
input to pulse input (up), the counter counts up with the rise in pulse input. When a pulse is input to pulse input (down), the
counter counts down with the rise in pulse input.

Pulse input (down)
Input

A A
Pulse input (up)

Current value 10 >< 11 >< 12 ><

W 10
2-edge count (two-phase high-speed counter)
This counter counts by the phase difference between the A-phase and B-phase pulse input. When the A-phase precedes the B-
phase, the counter counts up with the rise and fall of the B-phase. When the B-phase precedes the A-phase, the counter counts
down with the rise and fall of the B-phase.

N S N

B-phase ! v )

Current I I ' ! ! y |

a0 Xt Xz X X Xos X2 X X
4-edge count (two-phase high-speed counter)

This counter counts by the phase difference between the A-phase and B-phase pulse input. When the A-phase precedes the B-

phase, the counter counts up with the rise and fall of the A-phase and the B-phase. When the B-phase precedes the A-phase,
the counter counts down with the rise and fall of the A-phase and the B-phase.

—
[

A-phase

B-phase

Current
value
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5: FUNCTIONS AND SETTINGS

Comparison Actions
The operating condition when comparing values is configured in the WindLDR High-speed Counter Settings, under
Comparison Action.

The action when comparing values is Comparison Output or Interrupt Program, so specify an external output number or
label number when comparing.

Operation
When the preset value and the current value are compared and the values match, the specified output is turned on or the interrupt
program is executed.

A maximum of six high-speed counter preset values can be configured. For one preset value, the current value is compared with
the same preset value each time.

When multiple preset values are configured, the preset value is changed each time the current value and preset value match.

For example, if four preset values are configured, when preset value 1 matches the current value, the comparison subject changes
to preset value 2 — 3 — 4 in order.

When the final preset value 4 matches the current value, the preset value returns to preset value 1 and the values are compared.

= Preset value storage locations
The preset values during high-speed counter operation are stored as 2 words in special data registers.

Single-phase high-speed counter (Adding counter)

Group 1 2 3 4 5 6 Read/Write
Upper Word D8212 D8194 D8220 D8224 D8228 D8200

Preset Value R
Lower Word D8213 D8195 D8221 D8225 D8229 D8201

Single-phase high-speed counter (Up/down selection reversible counter, dual-pulse reversible counter),
two-phase high-speed counter

All-in-One CPU module

Group 1 2 3 4 5 6 Read/Write
Upper Word D8212 — D8228

Preset Value R
Lower Word D8213 — D8229

Plus CPU module

Group 1 2 3 4 5 6 Read/Write
Upper Word D8212 D8220 D8228

Preset Value R
Lower Word D8213 D8221 D8229

Note: In the WindLDR Function Area Settings, when 32-bit Data Storage Setting is set to From Lower Word, the lower word is stored in
the first device.

Specify the data registers to store the preset values in WindLDR and store those preset values in the user program. Specify the
start address of the data registers to allocate the data registers to the individual settings in the comparison settings. When the
high-speed counter is executed, the preset value with the number stored in Current Comparison Number is active. The active
preset value number for each comparison is stored in Current Comparison Number and the next active preset value number is
automatically stored in Next Comparison Number. By changing the value of Next Comparison Number in the user program,
the next active preset value number can be changed. The active preset value is stored for each group in the special data registers
shown in the table above.

Comparisen Settings:
Tag Name: E e DeviceAddressi[D0000 |
Number of Comparisons: [ sH
Function Output Keep Data Register
Number of Comparisons DO00O
Current Comparisen Number Do001
Next Comparisan Number o002
Reserved Do003
Comparisant o= O D0004 - D005
Comparisan2 =] D000 - DO007
Comparison3 B O D000S - DO00Y
Comparisant s O D0010 - DOO1L
Comparisan = 0O D0012 - D013
Comparisoné s O D004 - DO015
O Overflow
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Example: Group 1, number of comparisons is 3, set to device address DO

When the current value matches preset value 1, Current Comparison Number becomes 2 and 3 is stored in Next Comparison
Number.
When the device address is configured as DO, Current Comparison Number is stored in D1 and Next Comparison Number is
stored in D2.
For the group 1 preset value, the value of the data registers (D4, D5) allocated to preset value number 1 is stored in D8212 and
D8213 as shown in the table above and it is compared to the current value.

Current value

Current value

Current value

Counting State Count Count and preset and preset and preset

9 Before action Action start value 1 value 2 value 3

matched matched matched

Current
Comparison 0 - @
Number (D1) @ CiD @ .
Next
Comparison @ N 2 3 1 2 Repeat
Number (D2)

Before the count action, set Current
Comparison Number to 0, and set

Next Comparison Number and preset

Preset value 1 is set to
Current Comparison

Number

values 1 to 3 to the count values with the
initialize pulse in the user program.

Preset value 2

is set.

Preset value 3
is set.

Once again, preset

value 1 is set.

Note: When the Next Comparison Number preset value becomes active, the high-speed counter preset value during execution does not change,
even when the preset value for that preset value number is changed. When the current value and the current preset value match, the preset value
with the number stored in Next Comparison Number becomes active. Changes to the Next Comparison Number data register must be

performed before the preset value becomes active.
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Comparison operation flow
The comparison operation flow is as follows.

1. Start (run) the FC6A Series MICROSmart.
For the first scan, Current Comparison Number is set to 0, and Next Comparison Number is set to the nhumber for preset

value 1 with the initialize pulse.

For the second scan, an I/O refresh is performed in END processing and the value of Next Comparison Number is transferred
to Current Comparison Number.

The content of Next Comparison Number becomes the preset value n + 1 ("2" in this example).
When Number of Comparisons is 1, Next Comparison Number is always "1".

Comparison Setfings:

Teg Neme: [ Device Addrsss: D000 The data register that stores the preset value (target value).
umberer Comozrecrs -1 Specify the starting address.
Function Output Keep Datz Reqister
Number of Comparsons — The outputs (external outputs) when the values match.
Current Comparison Numbeq D0001 =~
e p—— 5w | ) Transfer
Reserved D0003
Comparisonl o D D0004 - DO00S
Comparison2 1 D D0006 - D007
Comparisand 2| O DO008 - DO00Y
Comparisond 3:5 O D0010 - D011
EZ:E:ZZ:Z :: g EE:EEEEE The preset value with the number that became active is the
0 overfiow = comparison subject with the current value and is stored in the special
O Underflow =

data registers.

[C] Use HSCReset Input. Example: For group 1

Keep the current value when PLC is powered up

oK concel Storage destination for the preset value that became active.

Stored by group.

v

Group 1 Read/Write
Preset Value
D8212
Upper word
I(’ ::et Val e) RW
r u
(Lower word) D8213

2. Start the high-speed counter count operation.
Turn on the gate input to start the count operation.

3. Compare the Current Comparison Number preset value and the current value. When the current value and the preset value
match, the next number for the preset value becomes active and the high-speed counter continues counting.
Execute Comparison Output or Interrupt Program. (Comparison Output in this example)
e Turn on the comparison (special internal relay) for only one scan.
¢ Overwrite Current Comparison Number with Next Comparison Number and start the count with the preset value for Current
Comparison Number.
¢ Add 1 to Next Comparison Number.

4. When the procedure is executed up to preset value 6, repeat again from the beginning with preset value 1.

Note: The Current Comparison Number data register cannot be written to during the count action. It is read-only. Next Comparison Number
and Comparison 1 to Comparison 6 can be read and written to.
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Programming WindLDR
To use the high-speed counter, a normal external input must be specified as Two/Single-phase High-speed Counter in the

WindLDR Function Area Settings. The function for external input groups on the FC6A Series MICROSmart can be selected as
normal input, high-speed counter, catch input, interrupt input, and frequency measurement.

When using normal input, catch input, interrupt input, or frequency measurement, the high-speed counter cannot be used.
However, the interrupt program can only be used when ladder program is selected as the programming language.

1. From the WindLDR menu bar, select Configuration > Input Configuration.
The Function Area Settings dialog box is displayed.

2. Select Two/Single-phase High-speed Counter for the group to use the high-speed counter.

" - 2
Function Area Settings b
Run/Stop Control -| I-chﬁgurethe;penal inputs, inputfilterand timerinterrupt.
Memory Backup
e
Tnput Configuration | Special Inputs
Communication Ports Group 1 (10, 12): Normal input [~
External Memory Devices Group 2 (11} Normal Input
Two/Single-phase High-speed Counter
Device Settings Group 3 (13): Catch Input I}
; Interrupt Input
Program Protection .
Group 4 (14): Frequency Measurement
Self Diagnestic Group 5 (15, 16): Normal Input =
Calendar&Clock Group & (I7): Normal Input -
Network Settings
Network Management Input Filters
Connection Settings + +1 +2 +3 +4 +5 +6 +7
10000 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms
10010 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms
10020 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms
Analog Input
Address Filter (times) Signal Type Data Type Min, Max. Data Status
AID 1n|§| Analog Volume Binary data 0 1000 D8OS7 D805
AlL 10[*] 0to 10vDC Binary data 0 1000 DBDSB 8060
Timer Interrupt (ms)
[ Use Timer Intarrupt

oK Cancel

Default

The High-speed Counter Settings dialog box is displayed.

High-speed Counter Settings ?
Operation Mode:
[Singie-phase High-speed Courter 1=
Counting Mode:
|Addmg Counter |Z||
Comparison Adion:
[none [-]

Comparisan Settings:
wumberof omparsons. | 115

Function Output Keep Data Register

Number of Comparisons
Current Comparison Number
Next Comparison Number

Reserved

Comparisonl

Comparisan2

Comparison3

Comparisant

ComparisonS

Comparisang

Overflow

FICY RN O Y O O e £

Underflow

[£] Use HSCReset Tnput

Keep the current valuewhen PLC is powered up
oK Cancel

3. Configure the operation mode and the counting mode.
To use comparison actions, configure the comparison settings.

4. Click OK.

This concludes configuring the settings.
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Settings

= Operation mode
For group 1 and group 5, you can select Single-phase High-speed Counter or Two-phase High-speed Counter.
Only Single-phase High-speed Counter can be selected for Group 2, Group 4, and Group 6.
The operation mode that can be selected for Group 3 depends on the type of FC6A Series MICROSmart.

Only Single-phase High-speed Counter can be selected for the All-in-One CPU module. Single-phase High-speed
Counter and Two-phase High-speed Counter can be selected for the Plus CPU module.

= Counting mode (single-phase high-speed counter)
When the Single-phase High-speed Counter is specified for Operation Mode of Group 1 or Group 5, Counting Mode can
be selected as Adding Counter, Up/Down Selection Reversible Counter, or Dual-Pulse Reversible Counter.
Only Adding Counter can be selected for Group 2, Group 4, and Group 6 high-speed counters.
The counting mode that can be selected for Group 3 depends on the type of FC6A Series MICROSmart.

Only Adding Counter can be selected for the All-in-One CPU module. Adding Counter, Up/Down Selection Reversible
Counter, and Dual-Pulse Reversible Counter can be selected for the Plus CPU module.

Adding counter
The adding counter counts up with the rise in pulse input.

Up/down selection reversible counter

Up/down selection reversible counter can switch between addition and subtraction with the up/down selection input. When the
up/down selection input is on, the counter counts up with the rise in pulse input. When the up/down selection input is off, the
counter counts down with the rise in pulse input.

Dual-pulse reversible counter

This counter switches between the up count and the down count with pulse input (up) and pulse input (down) pulses. When a
pulse is input to pulse input (up), the counter counts up with the rise in the pulse. When a pulse is input to pulse input (down),
the counter counts down with the rise in pulse input.

Note: When Group 1, Group 3 (Plus CPU module), or Group 5 is set to Up/Down Selection Reversible Counter, Dual-Pulse Reversible
Counter, or Two-phase High-speed Counter, Group 2, Group 4, or Group 6 has the same setting.

= Counting mode (two-phase high-speed counter)
When the two-phase high-speed counter is specified for Operation mode for group 1, group 3 (Plus CPU module), or group 5, the
counting mode can be selected as 2-edge count or 4-edge count.

2-edge count
This counter counts at double the frequency of the input pulse.

This counter counts by the phase difference between the A-phase and B-phase pulse input. When the A-phase precedes the B-
phase, the counter counts up with the rise and fall of the B-phase. When the B-phase precedes the A-phase, the counter counts
down with the rise and fall of the B-phase.

4-edge count

This counter counts at quadruple the frequency of the input pulse.

This counter counts by the phase difference between the A-phase and B-phase pulse input. When the A-phase precedes the B-
phase, the counter counts up with the rise and fall of the A-phase and the B-phase. When the B-phase precedes the A-phase,
the counter counts down with the rise and fall of the A-phase and the B-phase.

= Comparison action
The comparison action is a function that compares the high-speed counter's current value with a preset value (target value).
It can use either the comparison output or an interrupt program. However, the interrupt program can only be used when ladder
program is selected as the programming language.

« When Comparison Output is selected, the specified external output is turned on when the current value and the preset value match.
o When Interrupt Program is selected, the subroutine program with the specified label nhumber is executed as the interrupt program when
the current value and the preset value match.
Overflow and underflow can also be used for the comparison conditions.

For details on the comparison actions, see "Comparison Actions" on page 5-21.
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Comparison settings

When using the comparison output or the interrupt program as the comparison action for the high-speed counter, configure the
external output number or the label humber when there is a match. A maximum of six preset values can be specified for
Number of Comparisons (preset value number 1 to 6).

Tag name
This setting specifies the starting address of the data register region to store the preset values.

Device address
This item shows the address of the data register specified by the tag name.

Number of Comparisons
You can configure a maximum of six preset values (target values) for the comparison action.
Notes:
o The preset value becomes active by the END processing in the second scan after the FC6A Series MICROSmart starts operation. Store Preset
Value in the data registers with initialize pulse M8120 input.
« When the preset value (special data register) is changed before the comparison, the preset value currently being used for the comparison is
discarded in the program's END processing, and the comparison is performed with the newly configured preset value.
« Configure the settings so that an interval of 1 ms or more is present between instances of the preset value and the current value matching.
If this interval is less than 1 ms in length, the next Comparison ON status may be missed.

Output
When a comparison action is selected, these are the external outputs specified for preset value 1 to 6.
The external outputs that can be used as comparison outputs are listed by model as follows. Remote outputs cannot be configured.

Model Number Comparison Output
16-1/0 type Q0 to Q6
24-1/0 type Q0 to Q11
40-1/0 type Q0 to Q17
Plus 16-1/0 type Q0 to Q7
Plus 32-1/0 type Q0 to Q17
Overflow

Select this check box to use overflow in the comparison action conditions (when the current value exceeds 4,294,967,295).

Underflow
Select this check box to use underflow in the comparison action conditions (when the current value falls below 0).
Note: When the comparison action is Comparison Output and either a preset value, overflow, or underflow has been enabled as a comparison

condition, the text box to enter the comparison output is enabled. The comparison output can be specified for each of these match conditions.

Keep
After the current value matches the preset value, select to reset the current value to a reset value or to keep the value. Select
this check box to keep the current value.

Use HSC Reset Input
Select this check box to reset the current value to the reset value with an external input (high-speed counter reset input).

High-speed counter reset input can only be specified for group 1, group 3 (Plus 32-I/0 type), and group 5.

Group External Input
Group 1 12
Group 3 "
Group 5 15

*1 The All-in-One CPU module and Plus 16-I/0O type support only reset input by special internal relay.

5-26

The Plus 32-1/0 type can use I13 as an external reset input.
When the high-speed counter reset input is turned on, the current value is reset to the reset value.
If the high-speed counter reset input is not used, 12, 113, and I5 are normal inputs.
Keep current values at power on
Select this check box to maintain the current values that have been kept with the backup battery at power on.
If this check box is cleared, the current values are initialized to 0.
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High-speed counter devices

The high-speed counter operates according to special internal relay and special data register settings. While the high-speed
counter is operating, the current value, control output, and operating status value are reflected in the special internal relays and
special data registers with each scan.

The high-speed counter start and stop control signals and the current value, preset values, and reset values are allocated to the
special internal relays and special data registers.

Device allocation table

The devices used by the high-speed counter are as follows.

Special internal relay list

Group 1 2 3 4 5 6 Read/Write
Comparison Output Reset M8030 M8051 M8034 M8040 M8044 M8057

Gate Input M8031 M8052 M8035 M8041 M8045 M8060 R/W
Reset Input M8032 M8053 M8036 M8042 M8046 M8061

Reset Status M8130 — M8600 — M8135 —

Comparison ON Status M8131 M8054 M8133 M8134 M8136 M8062

Overflow M8161 M8055 M8165 M8166 M8163 M8063 R
Underflow M8162 — M8601 — M8164 —

Count Direction Flag M8027 — M8602 — M8043 —

Special data register list

Group 1 2 3 4 5 6 Read/Write
Current Value (Upper word) D8210 D8192 D8218 D8222 D8226 D8198

Current Value (Lower word) D8211 D8193 D8219 D8223 D8227 D8199 R
Preset Value (Upper word) D8212 D8194 D8220 D8224 D8228 D8200

Preset Value (Lower word) D8213 D8195 D8221 D8225 D8229 D8201

Reset Value (Upper word) D8216 D8196 D8234 D8236 D8232 D8202 RAW
Reset Value (Lower word) D8217 D8197 D8235 D8237 D8233 D8203

When using the devices above with instructions where the data type unit can be specified, specify the data type as double word
(D). In the WindLDR Function Area Settings, when 32-bit Data Storage Setting is set to From Lower Word, the lower

word is stored in the first device.

= Start/stop high-speed counter

The high-speed counter can be started and stopped per group by turning the gate input on or off.

Group 1 2 3 4 5 6 Read/Write
Gate Input M8031 M8052 M8035 M8041 M8045 M8060 R/W

m Current value storage locations
The current value for the single-phase high-speed counter is stored in special data registers as 2 words per group.
Group 1 2 3 4 5 6 Read/Write
Current Value (Upper word) D8210 D8192 D8218 D8222 D8226 D8198 R
Current Value (Lower word) D8211 D8193 D8219 D8223 D8227 D8199

In the WindLDR Function Area Settings, when 32-bit Data Storage Setting is set to From Lower Word, the lower word

is stored in the first device.

m Comparison ON status

When the current value and the preset value match, the special internal relay turns on for only one scan.

Group 1 2 3 4 5 6 Read/Write
Comparison ON Status M8131 M8054 M8133 M8134 M8136 M8062 R
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m Overflow
When the current value exceeds 4,294,967,295, the special internal relay turns on for only one scan. When the current value
overflows, it becomes 0.
Group 1 2 3 4 5 6 Read/Write
Overflow M8161 M8055 M8165 M8166 M8163 M8063 R

= Underflow
When the current value falls below 0, the special internal relay turns on for only one scan. When the current value underflows, it
becomes 4,294,967,295.
Group 1 2 3 4 5 6 Read/Write
Underflow M8162 — M8601 — M8164 — R

= Comparison output reset
When the special internal relay turns on, the comparison output selected on High-speed Counter Settings turns off.

Group 1 2 3 4 5 6 Read/Write
Comparison Output Reset M8030 M8051 M8034 M8040 M8044 M8057 R/W

m Reset input
When reset input is turned on, the current value returns to the reset value.

Reset input ]
Current value N-1 >< N >< N+1 \ Reset value (initial value)
Group 1 2 3 4 5 6 Read/Write
Reset Input M8032 M8053 M8036 M8042 M8046 M8061 R/W

m Preset value, reset value storage locations
The preset value and the reset value for the high-speed counter are stored in special data registers as 2 words.

Group 1 2 3 4 5 6 Read/Write
Preset Value (Upper word) D8212 D8194 D8220 D8224 D8228 D8200 R
Preset Value (Lower word) D8213 D8195 D8221 D8225 D8229 D8201

Reset Value (Upper word) D8216 D8196 D8234 D8236 D8232 D8202 R/W
Reset Value (Lower word) D8217 D8197 D8235 D8237 D8233 D8203

In the WindLDR Function Area Settings, when 32-bit Data Storage Setting is set to From Lower Word, the lower word
is stored in the first device.

m HSC reset input and reset status
When the HSC reset input is enabled in group 1, group 3 (Plus 32-I/0 type), or group 5, turn on HSC reset input 12, 113, or I5 to
return the current value to the reset value.
In this situation, reset status turns on for only one scan.

HSC reset input ‘

Reset status i One scan

Current value N-1 >< N >< N+1 { Reset value (initial value)
Group 1 2 3 4 5 6 Read/Write
HSC Reset Input 12 . 113 . 15 . e
Reset Status M8130 — M8600 — M8135 — R

To use the reset input with the group 1, group 3, or group 5 single-phase high-speed counter, use 12, 113, or I5. When not using
12, 113, or I5 as an external reset input, they can be used as normal input.

= Count direction flag
These special internal relays maintain whether the Group 1, Group 3, or Group 5 current value is being added or subtracted.
When these special internal relays are on, they indicate addition. When they are off, they indicate subtraction.

Group 1 2 3 4 5 6 Read/Write
Count Direction flag M8027 — M8602 — M8043 — —
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Timing chart 1
Single-phase high-speed counter (group 1) timing chart

Operating conditions

The counting mode is set to Up/down selection reversible counter and reset input (12) is used.
One preset value is used, and when the values match, output Q1 turns on and the current value is kept.
Overflow and underflow are not used.

Current value

Reset value=2
(D8216, D8217) é T

Pulse input 10 W
Up/down selection I 1 3} Up count 1 | Down count
input T !
Reset input 12 j T

| um— |
Reset status M8130 ] T

'One scan !

Gate input M8031 — 14 1 t
Preset value m‘
Comparison ON status M8131 One scan
Preset value 1 Q1 f 1
Comparison output Reset <

Comparison output
reset M8030

1. When reset input (I2) turns on, the reset value (D8216, D8217) is stored in the current value (D8210, D8211).
In this situation, reset status (M8130) turns on for only one scan.

2. When gate input (M8031) turns on, the counting begins.

3. The counting direction (count up/count down) is determined by the on/off state of the up/down selection input (I1), and the
pulse input (I0) is counted. The current value is updated with each scan.

4. When the current value and preset value 1 (D8212, D8213) match, the preset value 1 comparison output (Q1) and Comparison
ON status (M8131) turn on. When the Keep check box is selected in the settings in the WindLDR High-speed Counter
Settings, the current value is kept.

5. Q1 maintains the on state until comparison output reset (M8030) turns on. M8131 turns on for only one scan.

6. When the gate output turns off, counting stops.

Note: High-speed counter usage precautions
The high-speed counter starts the count operation with the following two conditions:

e The FC6A Series MICROSmart starts operation

e The gate input is turned on
To start the count operation, turn the gate input on from off while the FC6A Series MICROSmart is running. When the gate input is already on and
the FC6A Series MICROSmart is stopped, the count operation starts when the FC6A Series MICROSmart is switched from stop to run.
If run-time download is performed on the program when the gate input is on, the count operation stops.
When the PLC is in the RUN state (the PLC must be operating in RUN for three or more scans), the count operation is possible by turning the gate
input off and then on or by stopping and then running the PLC. When performing run-time download on the program, we recommend doing so with
the gate inputs off.
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Timing chart 2

Two-phase high-speed counter (group 1) timing chart

Operating conditions

The counting mode is set to 2-edge count and reset input (I2) is used.

Two preset values are used, and when preset value 1 matches, output Q1 turns on and the current value is kept.

When preset value

2 matches, output Q2 turns on and the current value is cleared.

Overflow and underflow are not used.

Preset value 2=

Preset value 1=8

Reset value=4
(D8216, D8217)

A-phase

B-phase

Reset input

Reset status

Gate input
Preset value
Comparison ON status

Preset value 1
Comparison output

Preset value 2
Comparison output

Comparison output
reset

1. When reset input (I2) turns on, the reset value (D8216, D8217) is stored in the current value (D8210, D8211).

Current value

14

Mg130 ———t 3 3
One scan ! !
Mgo31 —— i :
M8131 'One scan 10ne scan
f ) |
Q1 ‘
Reset +—*—
2 |
Q \ | Reset <
M8030 Fi : Fi

In this situation, reset status (M8130) turns on for only one scan.

2. When gate input (M8031) turns on, the counting begins.

3. When the A-phase pulse (10) precedes the B-phase pulse (I1), the count goes up. When the B-phase pulse (I1) precedes the

A-phase pulse (10

), the count goes down.

4. When the current value and preset value 1 (D8212, D8213) match, the preset value 1 comparison output (Q1) and setting
value match (M8131) turn on.

5. When preset value 1 matches, preset value 2 is stored in the preset value (D8212, D8213) as the new preset value and
counting continues.

6. The preset value 1 comparison output (Q1) maintains the on state until comparison output reset (M8030) turns on. M8131
turns on for only one scan.
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Example program 1

Using the single-phase high-speed counter on the ladder program, this example program turns on external output Q2 when

1,000 pulses are counted.

Application description

When pulses are input to external input 10 and the count reaches 1,000, external output Q2 is turned on.
In the WindLDR Function Area Settings, select Two/Single-phase High-speed Counter for Group 1.

Function Area Settings

"IN

Run/Stop Control

Memory Backup

rInpu‘(Cunfigurat:un Special Inputs
Communication Ports Group 1 (10, 12):

External Memory Devices Group 2 (I1):

Device Settings Group 3 (I3):

Program Protection Group 4 (I4):

Self Diagnostic Group 5 (15, I6):

Calendar &Clock Group 6 ()

Netwark Settings

T e

1 rConflgurethespeclal inputs, input filterand timerinterrupt.

Normal Input

-

Normal Input

Catch Input
Interrupt Input

Two/Single-phase High-speed Counter I,\\,

Freguency Measurement

Normal Input

|Norma| Input

High-speed Counter Settings

2 - |

Operation Mode:

|Slng|E'uhaseH|gh—spEEd Counter

=

Counting Mode:

|Addmg Counter

=

Comparison Adion:

|CDmDarISDn Output

=

Comparison Settings:

Tag Name:

EC—
L H

Number of Comparisons:

Device Address:|D0000

Function Output keep
Number of Comparisons

Current Comparison Number
Next Comparison Number

Reserved

Comparisanl

Comparison2

Comparison3

Comparison

Comparisans

Comparisons
O Overflow
O Underflow

N
Y O O O Y A o
O

Data Register
D000
D001
D002
D003

D004 - DO00S

[l use HSCReset Input
[C]] Keep the current value when PLC is powered up
oK

Cancel

VIDEC

External Input
Operation Mode
Counting Mode
Comparison Action

Comparison settings

Tag Name/Device Address :
01

Number of Comparisons
Comparison Output
Comparison1 (D0004)
Comparison1 (D0005)
Keep

Reset value (D8216)
Reset value (D8217)
Overflow

Underflow

Use HSC Reset Input

Keep the current value
when PLC is powered up

FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722

In the High-speed Counter Settings dialog box, configure the settings as follows.

1 Group 1
: Single-phase High-speed Counter
: Adding Counter

: Comparison Output

D0000 (data register)

: Q2 (external output when matched)
: 0 (upper word)

: 1,000 (lower word)

: Cleared

: 0 (upper word)

: 0 (lower word)

: Cleared

: Cleared

: Cleared

: Cleared
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5-32

Program
M8120 (initialize pulse) is a special internal relay that turns on when the FC6A Series MICROSmart runs.

\
| MOV(D) S1-  D1-  REP 1st scan
M8 1'20 1000  D0004 Store 1,000 in preset value 1 (D0004, DO005)
MOV(D) S1- DLo  REP L g re the reset value in D216, D8217
0 D8216 ore the reset value in ,
MOV(W) ST DI REP |1 ot e 1 in the next preset val ber (D0002
1 D0002 ore 1 in the next preset value number ( )
®— Turn off gate input (M8031)
M8031
®—1 | Turn off M000O
M0000 | J
3rd scan
1 | SOTU ] OS Detect the rising edge of M000O, turn on gate input (M8031)
! ] | M8031 Start high-speed counter counting in the END processing
MO000 8 after the 3rd scan is executed
— 2nd scan
I | SOTD | @— Detect the falling edge of the initialize pulse, M0000 and M8032 turn on
M8120 MO0000 Initialize the current value with the reset value in the END processing
after the 2nd scan is executed
M8032 (reset input) is a special internal relay that stores the preset
M8032 value (D8216, D8217) in the current value (D8210, D8211).
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Example program 2

Using the two-phase high-speed counter, the pulses from a rotary encoder are input to the FC6A Series MICROSmart and a
continuous workpiece is marked at a regular interval.

Application description

e The rotary encoder pulses are input to external input
10. A continuous sheet of paper is marked (holes are
punched) at a regular interval (every 2,700 pulses).

¢ The rotary encoder is directly connected to the paper
feed roller, and output pulses are counted by the

high-speed counter and controlled.

e The cycle time is the time to count 2,700 pulses.

When the hole punch time is 0.5 seconds, the
operation condition is 2,700 pulse count time > 0.5

seconds.

Pulse Motor

Rotary
Encoder

FC6A Series MICROSmart |

Paper Roll

Paper Feed Roller

Perforator

In the WindLDR Function Area Settings, select Two/Single-phase High-speed Counter for Group 1.

Function Area Settings

N

Run/Stop Control
Memory Backup

rInput Configuration
Communication Ports
External Memory Devices
Device Settings

Program Protection

Self Diagnostic
Calendar&Clock

Network Settings

Group 2 (I1):
Group 3 (I3):
Group 4 (14):

Group 6 (I7):

P

Special Inputs
Group 1 (10, 12):

Group 5 (15, I6):

* rCanigurethespE:ial inputs,input filterand timerinterrupt.

Normal Input

e

Normal Input

Catch Input

Two/Single-phase High-speed Counter

Interrupt Input
Frequency Measurement

b

Normal Input

|Nurma| Input

B

In the High-speed Counter Settings dialog box, configure the settings as follows.

High-speed Counter Settings

Operation Mode:

|Tu.-urphaseH|gh—speed Counter

Counting Mode:

|4Edgecwnt

Comparison Adion:

|CDmDarISDn Output

Comparison Settings:

Tag Name:

EC—
L H

Number of Comparisons:

2 External Input
Operation Mode
- Counting Mode
= Comparison Action
i Comparison settings
N Tag Name/Device Address :

Number of Comparisons

Function Output
Number of Comparisons

Current Comparison Number
Next Comparison Number

Reserved

Comparisanl

Comparison2

Comparison3

Comparison

Comparisans

Comparisons

Overflow

O

O

Underflow

r
A R 3 R A O e x|

keep

]

Data Register
D000
D001
D002
D003

D0004 - D000S

Comparison Output
Comparisonl (D0004)
Comparison1 (D0005)
Keep

Reset value (D8216)
Reset value (D8217)

Overflow

[l use HSCReset Input

Keep the current value when PLC is powerad up

oK

Cancel

Underflow

Use HSC Reset Input

Keep the current value

VIDEC
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when PLC is powered up

1 Group 1
: Two-phase High-speed Counter
: 4-edge Count

: Comparison Output

D0000 (data register)

01

: Q2 (external output when matched)
: 0 (upper word)

: 2,700 (lower word)

: OFF

: 0 (upper word)

: 0 (lower word)

: OFF

: OFF

: OFF

: Checked
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+— SOTD
M8120

Program

M8120 (initialize pulse) is a special internal relay that turns on when the FC6A Series MICROSmart runs.

) MOV(D) S1- D1-  REP
} i
8120 2700  DO0004
MOV(D) S1- D1-  REP
0 D8216
MOV(W) S1-  D1-  REP
1 D0002
:R
M8031
M

— SOTU
MO0000

1st scan
Store 2,700 in preset value 1 (D0004, DO005)

Store 0 in the reset value (D8216, D8217)

Store 1 in the next preset value number (D0002)

Turn off gate input (M8031)

Turn off MO000

3rd scan
Detect the rising edge of M000O, turn on gate input (M8031)

2nd scan
Detect the falling edge of the initialize pulse, MO000 and M8032 turn on
Initialize the current value with the reset value in the END processing

2,700 pulses

M
0000 after the 2nd scan is executed
M8032 (reset input) is a special internal relay that stores the reset
M8D32 value (D8216, D8217) in the current value (D8210, D8211).
When the current value becomes 2,700 pulses, comparison
J I} TIM T000 output Q2 turns on
; S M8030 The timer starts and comparison output reset (M8030) turns on after
Q 5 seconds
Current value
Preset value 1=2,700 ------------- A~ """ oo Ao oo
Reset value 0
> [« ] I

Comparison output Q2

Perforation time: 0.5 seconds

Note: In this example, Z-phase reset input is not used.
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Catch Input

The catch input function is used to receive short pulses from sensor outputs regardless of the scan time. Input pulses shorter than one scan time
can be received. When using catch input, the on/off status according to the status of the external inputs during one scan is stored in the special
intemnal relays (M8153 to M8157, M8160) that correspond to each external input group, and those signals can be used as input conditions.

The Function Area Settings dialog box is used to designate inputs 10, I1, I3, I4, 16 and I7 as a catch input.

Normal input signals to input terminals are read when the END instruction is executed at the end of a scan.

Since these settings relate to the user program, the user program must be downloaded to the FC6A Series MICROSmart after
changing any of these settings.

Catch Input Specifications

Minimum Turn ON Pulse Width 5 ps
Minimum Turn OFF Pulse Width 5 us

Note: Input filter settings have no effect on the catch inputs. For the input filter function, see "Input Filter" on page 5-42.

External Inputs
External inputs on the FC6A Series MICROSmart can be switched between and used as normal inputs, high-speed counters, catch

inputs, interrupt inputs, and frequency measurements. To use catch inputs, specify the corresponding group as Catch Input in
the Function Area Settings of WindLDR.
The status of external inputs that are assigned to catch inputs are stored in the following special internal relays by group (read-only).

All-in-One CPU module

Group 1 2 3 4 5 6
External Input 12 10 11 13 14 15 16 17
Catch Input —T Yes Yes Yes Yes —T Yes Yes
Special Internal Relay™? — M8153 M8154 M8155 M8156 — M8157 M8160
*1 Can be used as a normal input.
*2 Read-only.
Plus CPU module
Group 1 2 3 4 5 6
External Input 12 10 Il 113% I3 14 I5 16 17
Catch Input —T Yes Yes —1 Yes Yes —T Yes Yes
Special Internal Relay™ — M8153 M8154 — M8155 M8156 — M8157 M8160
*1 Can be used as a normal input.
*2 Can be used only with the Plus 32-1/0 type.
*3 Read-only.
Programming WindLDR
1. From the WindLDR menu bar, select Configuration > Input Configuration.
The Function Area Settings dialog box for Input Configuration appears.
Function Area Settings ?
Run/Stop Control * PConfigurethespecia\inputs,inputﬁ\terandtimerinterrupt.
Memary Backup
Input Configuration || special nputs . . .
Communication Ports Group 1 (10, 12): @_o_[m_gl_;nput =] Configure Catch InPUt RISIng/FaIIIng
Extemaémt:mmmm Group 2 (11): ‘I\;v?gp;:wg‘lz-u;haseH\gh-speedCoum:er Gunfyoe Edge Selection
evice Settings roup 3 (13): atch Inpu Canfigure L.
rosram Pratecin oo R —— — Catch Input Rising Edge
Group 4 (14): Frequency Measurement - R .
Self Disgnostic Group 5 (15, 13: Nomal Input 7] configue Catch Input Falling Edge
Calendar&.Clack Group 6 (I7): Normal Input |z||
Network Settings
Network Management Input Filters Catch Input
Cannection Settings +0 +1 +2 +3 +4 +5 +5 +7
10000 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms Latch Input at Rising Edge (]
10010 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms Catch Input at Rising Edge
10020 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms Catch Input at Falling Edge %
Analog Input
Address Filter (tmes) Signal Type Data Type Min. Max. Data Status
AID 1u|§| Analog Volume Binary data 0 1000 DBOS7 DB059
ATL 10} 4o 10vDE Binary data 0 1000 DB0S3 DB050
Timer Interrupt (ms)
[£] Use Timer Interrupt

Default oK Cancel
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2. Select Catch Input in the Groups 1 through 4 pull-down list boxes. The Catch Input dialog box appears.
3. Select Catch Input Rising Edge or Catch Input Falling Edge in the pull-down list.
Catching Rising Edge of Input Pulse

Note
Actual Input ON
ore || [ | [ 1 [1
Catch Input Relay ~ ON \’—‘ \’—‘ \l \1 |
(M8153-M8157, M8160) OFF
1 scan time
e T
END

Processed
Catching Falling Edge of Input Pulse

Note

Actual I t ON
Sl I I [ | 1] | [ 11

Catch Input Relay ON A ’% \I \ |—
(M8153-M8157, M8160) OFF

1 scan time

END
Processed

Note: When two or more pulses enter within one scan, subsequent pulses are ignored.

Example: Maintaining Catch Input

When a catch input is received, the catch input relay assigned to a catch input is turned on for only one scan. This example
demonstrates a program to maintain a catch input status for more than one scan.

L Iy Input I1 is designated as a catch input using the Function Area Settings.
Méll54 MOOIOl M0000 When input I1 is turned on, special internal relay M8154 is turned on, and
M0000 is maintained in the self-holding circuit.
— — When NC input M000L1 is turned off, the self-holding circuit is unlatched, and
M0000 MO0000 is turned off.

M0000 is used as an input condition for the subsequent program instructions.
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Interrupt Input

When a quick response to an external input is required, such as positioning control, the interrupt input can call a subroutine to
execute an interrupt program.
Six inputs 10, I1, I3, I4, 16, and I7 can be designated to execute interrupt at a rising and/or falling edge of input pulses. When an
interrupt is initiated by inputs I0, I1, I3, 14, I6 and I7, program execution immediately jumps to a predetermined label number
stored in special data registers D8215, D8032 through D8035, and D8214 respectively. The Function Area Settings dialog box is
used to designate inputs 10, I1, I3, I4, 16 and I7 as an interrupt input, normal input, high-speed counter input, or catch input.
Normal input signals to input terminals are read when the END instruction is executed at the end of a scan.
Since these settings relate to the user program, the user program must be downloaded to the FC6A Series MICROSmart after
changing any of these settings.

Interrupt Input Terminals, Special Data Registers, and Special Internal Relays for Interrupt Inputs

All-in-One CPU module

Group 1 2 3 4 5 6
External Input 12 10 I1 13 14 15 16 17
Interrupt Input - Yes Yes Yes Yes -1 Yes Yes
Special Data Register
(Jump Destination — D8215 D8032 D8033 D8034 — D8035 D8214
Label No.)
Special Internal Relay
(Interrupt Input — M8137 M8140 M8141 M8142 - M8143 M8167
Status)
Special Internal Relay _
(Interrupt Input Edge) M8192 M8197 M8193 M8194 M8195 M8196
*1 Can be used as a normal input.

Plus CPU module
Group 2 3 4 5 6
External Input 12 10 I1 113% 13 14 I5 16 17
Interrupt Input - Yes Yes —*1 Yes Yes -1 Yes Yes
Special Data Register
(Jump Destination — D8215 D8032 — D8033 D8034 — D8035 D8214
Label No.)
Special Internal Relay
(Interrupt Input — M8137 M8140 — M8141 M8142 — M8143 M8167
Status)
Special Internal Relay _ _ _
(Interrupt Input Edge) M8192 M8197 M8193 M8194 M8195 M8196

*1 Can be used as a normal input.
*2 Can be used only with the Plus 32-1/0 type.

IDEC
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Programming WindLDR

1. From the WindLDR menu bar, select Configuration > Input Configuration.
The Function Area Settings dialog box for Input Configuration appears.

Function Area Settings ? n-‘
Run/Stop Control 'I rconﬁgurethespecialinputs.inputfi\terandt\merinterrupt‘ | |

Memory Backup Interrupt Input
Input Configuration || |Specat mputs
Communication Ports Group 1 (10, 12): Normal Input - Interrupt at Rising Fdge i+
External Memary Devics Group 2 (IL): Normal Input Interrupt at Rising Edge
Twio/Single-phase High-speed Counter Interrupt atFalling Edge T~
Device Settings Group 3 (I3): Catch Input Interrupt atBoth Edges b
Interrupt Input
Frogram Frotection Group 4 (I4): Frequency Measurement
Self Diagnostic Group 5 (15, I6): Normal Input - Interrupt Input Rising/
Calendar & Clock
Group 6 (I7): Normal Input |- . .
Nefwrork Settings Falling Edge Selection
vork Input Filters L.
HemerkHianagemen: Interrupt at Rising Edge
Connection Settings +0 +1 +2 +3 4 +5 +6 7
10000  3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms Interrupt occurs When the
10010 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms interrupt input turns on.
10020 3ms 3Ims 3Ims 3Ims 3Ims 3Ims 3Ims 3Ims
Interrupt at Falling Edge
Analog Input
Address Filter (times) Signal Type Data Type Min. Max. Data Status Interrupt occurs When the
A0 10[%] AndlogVolume  Binary data 0 1000 DBO57 DBO5S interrupt input turns off.
ATL 10[%] 0 to 10vC Binary data 0 1000 DBOS8 DE0S0
Interrupt at Both Edges
Timer Inte
Snciteel(m) Interrupt occurs when the
[l Use Timer Intarrupt
ncerval (2000 msy: [ o] interrupt input turns on or off.
Default 0K Cancel

2. Select Interrupt Input in the Groups 1 through 6 pull-down list boxes. the Interrupt Input dialog box appears.
3. Select an interrupt edge in the pull-down list for each group.

Disable and Enable Interrupts

The interrupt inputs 10, I1, I3, 14, 16, and I7 and timer interrupt are normally enabled while the FC6A Series MICROSmart is
running, and can also be individually disabled using the DI instruction or enabled using the EI instruction. When interrupt inputs
10, 11, 13, 14, 16, and I7 are enabled, special internal relay M8137 through M8143, and M8167 are turned on, respectively. See
Chapter 14 "Refresh Instructions" in the "FC6A Series MICROSmart Ladder Programming Manual".
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Example: Interrupt Input

The following example demonstrates a program using the interrupt input function, with input I1 designated as an interrupt input.
When the interrupt input is turned on, the input 10 status is immediately transferred to output QO using the IOREF (I/O refresh)
instruction before the END instruction is executed. For the IOREF instruction, See Chapter 14 "Refresh Instructions" in the "FC6A
Series MICROSmart Ladder Programming Manual".

M8120 is the initialize pulse special internal relay.
_| |_ MOV(W) S1- D1 - REP H . . - . )
M8120 0 D8032 D8032 stores 0 to designate jump destination label 0 for interrupt input I1.
Main Program
enD H The interrupt program is separated from the main program by the END instruction.
When input I1 is on, program execution jumps to label 0.
LABEL A
0
_| | IOREF s1 I M8125 is the in-operation output special internal relay.
I
M8125 10000 IOREF immediately reads input I0 status to internal relay M0300.
_| : M0300 turns on or off the output QO internal memory.
MO0300 Qo000 Another IOREF immediately writes the output QO internal memory status to actual
| TOREF s1 | outputQo.
I
M8125 Qo000 Program execution returns to the main program.
LRET Insert LRET at the end of the subroutine to return to the main program.

Notes for Using Interrupt Inputs and Timer Interrupt:

When using an interrupt input or timer interrupt, separate the interrupt program from the main program using the END instruction at the end
of the main program.

When an interrupt program calls another subroutine, a maximum of 3 subroutine calls can be nested. If more than 3 calls are nested, a user
program execution error occurs, turning on special internal relay M8004 and the ERR LED.

When using an interrupt input or timer interrupt, include the label number of the interrupt program to be executed when an interrupt occurs.
The label numbers stored in data registers D8214, D8215, and D8032 through D8035 specify the interrupt programs for interrupt inputs 10,
I1, 13, 14, 16, and 17 and timer interrupt, respectively.

When more than one interrupt input is turned on at the same time, interrupt program execution is given priority to inputs 10, I1, I3, 14, I6,
and I7, in that order. If an interrupt is initiated while another interrupt program is executed, the subsequent interrupt program is executed
after the prior interrupt is completed. Multiple interrupt programs cannot be executed simultaneously.

Make sure that the execution time of the interrupt program is shorter than interrupt intervals sufficiently.

Interrupt programs cannot use the following instructions: SOTU, SOTD, TML, TIM, TMH, TMS, TMLO, TIMO, TMHO, TMSO, CNT, CDP, CUD,
CNTD, CDPD, CUDD, SFR, SFRN, WKTIM, WJTBL, WEEK, YEAR, MSG, DISP, DGRD, COMRF, DI, EI, XYFS, CVXTY, CVYTX, AVRG, PULS, PWM,
RAMP, ZRN, ARAMP, ABS, JOG, PID, PIDA, DTML, DTIM, DTMH, DTMS, TTIM, FIFOF, NDSRC, HOUR, SCALE, FLWA, FLWP, PING, EMAIL, TXD,
RXD, ETXD, ERXD, DLOG, and TRACE.
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Frequency Measurement

This section describes frequency measurement, which measures the frequency of pulses input to an external input. Frequency

measurement is a function that measures the frequency of pulses input to an external input.

These input pulses are processed with dedicated hardware device in FC6A Series MICROSmart, so frequencies can be measured
with no relation to the scan time. The measurement results are stored in special data registers and they are updated with each

scCan.

Function Specification

The FC6A Series MICROSmart external inputs are used by switching between normal input, high-speed counters, catch input,
interrupt input, and frequency measurement. To use frequency measurement, specify the relevant group as Frequency

Measurement in the WindLDR Function Area Settings.
Frequency measurement can be used with the following external inputs.
The frequency measurement results are stored in the following special data registers for each external input group.

All-in-One CPU module

Group 1 2 3 4 5

External Input 12 10 1 I3 14 15 16

17

Frequency Measurement % Yes Yes Yes Yes % Yes
Value

Yes

Frequency Measurement

4 Hz to 100 kHz 4 Hz to 5 kHz 4 Hz to 100 kHz
Range

Measurement Error Less than £10% (4 Hz or higher and less than 4 kHz), less than +£0.1% (4 kHz or higher)

Calculation Cycle Within 1 s (less than 4 kHz), within 250 ms (4 kHz or higher)

Frequency | Upper — D8210 D8192 D8218 D8222 — D8226
Measurement | Word

D8198

Value Lower

(32 bits) Word — D8211 D8193 D8219 D8223 — D8227

D8199

*1 Can be used as a normal input.

Plus CPU module

Group 1 2 3 4 5

External Input 12 10 Il 113" I3 14 15 16

17

Frequency Measurement it Yes Yes it Yes Yes % Yes
Value

Yes

Frequency Measurement

4 Hz to 100 kHz
Range

Measurement Error Less than £10% (4 Hz or higher and less than 4 kHz), less than £0.1% (4 kHz or higher)

Calculation Cycle Within 1 s (less than 4 kHz), within 250 ms (4 kHz or higher)

Frequency Upper

Measurement | Word — D8210 D8192 — D8218 D8222 — D8226

D8198

Value Lower
(32 bits) Word — D8211 D8193 — D8219 D8223 — D8227

D8199

*1 Can be used as a normal input.
*2 Can be used only with the Plus 32-1/0 type.

Notes:

e R/W is the abbreviation for read/write. When R/W, it can be read and written. When R, it can only be read. When W, it can only be written.

o To reflect the measurement results in the special data registers, a maximum of calculation cycle + scan time is required. However, when the
FRQRF instruction is used during ladder processing, the frequency value of the special data registers can be updated to the latest value. The

latest calculation result can be read within 250 ms regardless of the input frequency.

« The data registers for the upper word and the lower word of the measurement value change according to the 32-bit data storage method

specified. For details, see "32-bit Data Storage Setting" on page 5-56.
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Programming WindLDR

To use frequency measurement, you must configure the Function Area Settings in WindLDR and download the user program to
the FC6A Series MICROSmart. Frequency measurements will start when you download the user program and set the FC6A Series
MICROSmart to run.

1. From the WindLDR menu bar, select Configuration > Input Configuration.
The Function Area Settings dialog box is displayed.

2. Specify Frequency Measurement for the group to use frequency measurement.

Function Area Settings ?
Run/Stop Control * FCUnﬁgurethesDec\a\ inputs,inputfilterand timerinterrupt.
Memary Backup
rInp\.rtCnnf\guraim'\ | Special Inputs
Communication Pors Group 1 (10, 12): MNormal Input I+
External Memory Devices Group 2 {T1): Narmal Input
P21y Two,/Single-phase High-speed Counter
Device Settings Group 3 (13): Catch Input
Interrupt Input
Program Protection :
g Group 4 (4): Frequency Measurement I,
Self Diagneste Group 5 (15, 16): Normal Input b D
Calendar & Clock Group & (I7): ‘Nurmallnput D|
MNetwork Settings
Network Management Input Filters
Connection Settings +0 +1 +2 +3 +4 +5 +6 +7
10000 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms
10010 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms
10020 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms
Analog Input
Address Filter (times) Signal Type Data Type Min. Max. Data Status
AID 10';' Analog Volume Binary data 0 1000 D80S7 DB059
AlL 10';' 0 to 10V DC Binary data 0 1000 D80s8 DB80s0
Timer Interrupt (ms)
D Use Timer Interrupt
Default 0K Cancel
3. Click OK.

This concludes configuring the settings.
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Input Filter

The input filter function is used to reject input noises. The catch input function described in the preceding section is used to read
short input pulses to special internal relays. To the contrary, the input filter rejects short input pulses when the FC6A Series
MICROSmart is used with input signals containing noises.

Different input filter values can be selected for inputs 10 through 127 in four groups using the Function Area Settings. Selectable
input filter values to pass input signals are 0 ms, and 3 through 15 ms in 1 ms increments. Default value is 3 ms for all inputs 10
through I27. Input I30 and above on all expansion input modules have a fixed filter of 3 ms. The input filter rejects inputs shorter
than the selected input filter value minus 2 ms.

Normal inputs require a pulse width of the filter value plus one scan time to receive input signals. When using the input filter
function, select Normal Input under Special Inputs on the Input Configuration dialog box in the Function Area Settings.
Since these settings relate to the user program, the user program must be downloaded to the FC6A Series MICROSmart after
changing any of these settings.

Programming WindLDR

1. From the WindLDR menu bar, select Configuration > Input Configuration.
The Function Area Settings dialog box for Input Configuration appears.

Function Area Settings ?
Run/Stop Control * rConﬁgurethespecla\mputs.mputﬁlterandtlmerlnterrupt.
Memaory Backup
nputConfiguraton | | special Tnputs
Communication Ports Group 1 (10, I2): [Mormal input []
External Memory Devicss Group 2 (I1): |Nurma|1nput |z”
Device Settings Group 3 (I3): |Nmm5| Tnput E”
Program Protection Group 4 (14): |Nurma|1nput |z”
Self Diagnostic Group 5 (15, 16): [Mormal input =l
calendar &Clock Group & (I7): |Nmma| Tnput E”
Network Settings
Network Management Input Filters
Connection Settings + + +2 +3 + +5 + +7 The columns displayed next to I0
0000 m 3ms 3ms 3ms 3ms 3ms 3ms 3ms indicate 10 to I7.
10010 3$: ~|3ms 3ms 3ms 3ms 3ms 3ms 3ms
10020 |5ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms
&ms
Analog Infy ;'
Address glﬂmr:s  fer (mes) Signal Type Data Type Min, Max. Data Status
AID — 10@[ Analog Volume Binary data 0 1000 D8O57 D859
AlL IIJ';' 0 to 10VDC Binary data 0 1000 D80s8 D060
Timer Interrupt (ms)
[£ Use Timer Interrupt
Default oK Cancel

2. Select an input filter value for each group of inputs.

Input Filter Values and Input Operation
Depending on the selected values, the input filter has three response areas to reject or pass input signals.

Reject area: Input signals do not pass the filter (selected filter value minus 2 ms).
Indefinite area: Input signals may be rejected or passed.
Pass area: Input signals pass the filter (selected filter value).
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Example: Input Filter 8 ms

To reject input pulses of 6 ms or less, select input filter value of

. . | 8 ms (Preset Value) |
8 ms. Then input pulses of 8 ms plus one scan time are f 1
accepted correctly at the END processing. 0ms 6ms 8ms

(Rejected) (Accepted)
|

(Indefinite Area)

When there is a change in the input, the input filter starts measuring the time.
Once the measured time exceeds the preset value, the change in the input is acquired internally.

Input to 10 J

6 ms 8 ms 8 ms

Input Filter = 1 1

10

Notes:
« Signals that pass through the input filter cannot always be acquired as input. To acquire a signal as normal input, a maximum pulse width of

input filter value + 1 scan time is required.
e When an external input (10, I2, I3, I5, 16, I7) is set to a high-speed counter, catch input, interrupt input, frequency measurement, or the

interrupt input for an ARAMP instruction or a ZRN instruction, the input filter is disabled.
e The filter for I/O module external inputs (starting from 130) are fixed at 3 ms. This filter value cannot be changed.
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Analog Voltage Input
The section describes the analog input built into the FC6A Series MICROSmart.

Function Description

The FC6A Series MICROSmart is equipped with a built-in analog voltage input function. This function acquires 0 to 10V DC voltage
analog input by converting it to a digital value. The converted analog signal is stored in a special data register. Only one analog
input can be used.

Analog Input

External Device
(Voltage Input)

— (Black)

Analog input value storage location
The converted analog signal is stored in a special data register (D8058: read-only) as a digital value. This digital value is updated with

each scan. The range of the value that is stored in the special data register (D8058: read-only) can be specified with the data type.

Analog input status (D8060)
The analog input status code is stored in special data register D8060 (analog input status).

Status code Details Analog Input Value
0 Normal operation Current analog input value
Converting data
(occurs only once during the initial conversion when the power is turned on)
2 Initializing 0
Wiring fault (out of maximum range)
When the analog input value exceeds 11 V
3, 4, 6 to 65,535 Reserved —

1 Undefined

5 Upper limit value

Analog Input Filter
The analog input data is averaged by the specified filter count. This can reduce rapid fluctuations in analog input.

The larger this value is set, the slower the tracking of the change in analog input becomes.

Count Details
1 to 255 The input value is set as the average value of n samples of analog input data. (n: Count)

When filtering, the input value is calculated with the equation below.

. . Total analog input values for filter count (n) worth of scans
Analog input value after filtering =

Filter count n

Analog input data types
The range of analog values that can be handled with the specified data types are as follows.

Details
Data type All-in-One CPU Module Plus CPU Module
Binary data 0 to 1,000 0 to 4,000
Minimum to maximum Minimum to maximum
Optional range (The minimum and maximum in a range between 0 to (The minimum and maximum in a range between -32,768
1,000 where minimum < maximum) to 32,767 where minimum < maximum)
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Programming WindLDR

To use analog input, you must configure the Function Area Settings in WindLDR and download the user program to the FC6A

Series MICROSmart.

1. On the Configuration tab, in the Function Area Settings group, click Input Configuration.

The Function Area Settings dialog box is displayed.

2. For AlIl, configure the filter count and data type for the analog input.

The Al1 signal type is fixed as "0 to 10V DC".

Function Area Settings ?
Run/Stop Control '| rConfigurethespec\a\ inputs,input filterand timerinterrupt.
Memory Backup
Input Configuration | Specaizapets
Communication Ports Group 1 (10, 12): Normal Input z Configure
External Memory Devices Group 2 (I1): Normal Input [-] - configue
Device Settings Group 3 (13): Normal Input [-]] ~ configue
Program Protecton Group 4 (14): Normal Input [-]] ~ configue
Self Diagnostic Group 5 (15, I6): Normal Input [-] -~ configue
Calendar&Clock Group 6 (I7): Normal Input z Configure
Network Settings
Network Management Input Filters
Connection Settings +0 +1 +2 +3 +4 +6 +7
0000 3ms 3ms 3ms 3ms 3ms 3ms
10010 3ms 3ms 3ms 3ms 3ms 3ms 3ms
10020 3ms 3ms 3ms 3ms 3ms 3ms 3ms
Analog Input
Address Filter (times) Signal Type Data Type Min. Max. Data Status
AI0 = Analog Volume Binary data 0 1000 D8057 D3053
AIl I lug 0 to 10vDC Binary data hd 0 1000 D8058 D3060
= _—
[E] Use Timer Interrupt
nervl (11000 mey: [ 0]
Defaukt 0K Cancel
3. Click OK.

This concludes configuring the settings.
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Analog Potentiometer

This section describes the analog potentiometer that changes the analog value used in the user program without the use of an
external device.

Function Description

The analog potentiometer has a minimum value of 0 and a maximum value of 1,000. An analog value of 0 to 1,000 is acquired
according to the position of the analog potentiometer and without the use of any special external devices, and that value is stored
in a special data register.

qDam@qm@@@ﬂqm@qb@@@@qu@@@@@qmqmn'

h

k|

Analog Potentiometer

| —

Analog potentiometer value storage location
The analog potentiometer value is stored in a special data register (D8057: read-only) as a value between 0 and 1,000. This value

is updated with each scan.

Analog potentiometer status (D8059)
The analog potentiometer status code is stored in special data register D8059 (analog potentiometer status).

Status code Details Analog Potentiometer Value
0 Normal operation Current analog potentiometer value
1 Converting data (occurs only once during the initial conversion when the power is Undefined
turned on)
2 Initializing 0
3 to 65,535 Reserved —

Analog Potentiometer Filter
The analog potentiometer data is averaged by the specified filter count. This can reduce rapid fluctuations in the analog
potentiometer.

The larger this value is set, the slower the tracking of the change in analog potentiometer becomes.

Count Details
0 No filtering
1 to 255 The input value is set as the average value of n samples of analog potentiometer data. (n: Count)

When filtering, the input value is calculated with the equation below.

Total analog potentiometer values for filter count (n) worth of scans
Filter count n

Analog potentiometer value after filtering =

Analog potentiometer data types
The range of analog potentiometer values that can be handled with the specified data types are as follows.

Data type Details
Binary data 0 to 1,000

Minimum to maximum

Optional range
P 9 (The minimum and maximum in a range between 0 to 1,000 where minimum < maximum)
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Programming WindLDR
To use the analog potentiometer, you must configure the Function Area Settings in WindLDR and download the user program to
the FC6A Series MICROSmart.

1. On the Configuration tab, in the Function Area Settings group, click Input Configuration.
The Function Area Settings dialog box is displayed.

2. For AIO, configure the filter count and data type for the analog Potentiometer.
The AIO signal type is fixed as "Analog Potentiometer".

Function Area Settings ?

Run/Stop Control 'I rConfigurethespec\a\ inputs,input filterand timerinterrupt.

Memory Backup

Input Canfiguration | Specaizapets

Communication Ports Group 1(10, 12): Normal Input z

External Memory Devices Group 2 (I1): Normal Input z

Device Settings Group 3 (13): Normal Input -

Program Protection Group 4 (14): Normal Input z

Self Diagnostic Group 5 (15, 16): Narmal Input -
Calendar&Clock Group & (I7): Narmal Input z

Network Settings

Network Management Input Filters

Connection Settings +0 +1 +2 i == i S i

0000 3ms 3ms 3ms 3ms 3ms 3ms 3ms

10010 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms

10020 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms

Analog Input

Address Filter (times) Signal Type Data Type Min. Max. Data Status

AID | mg Analog Volume Binary data hd 0 1000 D8057 D3059

AL 10/~ 0 to 10VDC u 000 Da058 8060

= Optional range’
Timer Interrupt (ms)
[E] Use Timer Interrupt
Defaukt 0K Cancel

3. Click OK.

This concludes configuring the settings.

Example program
This program uses the analog potentiometer value for the counter preset value.

When reset input M000O turns on, the current value is reset to "0".

| Reset Input 32357(:000 While reset input M000O is off, the counter can count.

M0000 While the counter is in the state where it can count, it increments +1
I Up clock input with each rise in up clock input M0001.

M0001 When the current value reaches analog potentiometer value D8057,

counting ends, and the counter output is maintained until reset input
MO0000 is turned on.
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Timer Interrupt

In addition to the interrupt input as described in the preceding section, all FC6A Series MICROSmart have a timer interrupt
function. When a repetitive operation is required, the timer interrupt can be used to call a subroutine repeatedly at predetermined
intervals of 1 through 1,000 ms.

The Function Area Settings dialog box is used to enable the timer interrupt and to specify the interval, from 1 to 140 ms, to
execute the timer interrupt. When the timer interrupt is enabled, the program execution repeatedly jumps to the jump destination
label number stored in special data register D8036, while the FC6A Series MICROSmart is running. When the interrupt program is
completed, the program execution returns to the main program at the address where the interrupt occurred.

Since these settings relate to the user program, the user program must be downloaded to the FC6A Series MICROSmart after
changing any of these settings.

Special Data Register and Special Internal Relay for Timer Interrupt

Interrupt Special Data Register for Timer Interrupt Jump Special Internal Relay for
P Destination Label No. Timer Interrupt Status
Timer Interrupt D8036 M8144

Note: A label is the starting address of the program branch to jump to, and it is specified by the LABEL instruction.

Programming WindLDR

1. From the WindLDR menu bar, select Configuration > Input Configuration.
The Function Area Settings dialog box for Input Configuration appears.

Function Area Settings ?

Run/Stop Control -l I-(nnﬁgurethespeual inputs, input filterand timerinterrupt.

Memory Backup

'Input Configuration | Special Inputs
Communication Ports Group 1 (10, 12): ‘Nurma\lnput E\
Extarnal Memory Devices Group 2 (11} ‘Nwma\lnput E\
Device Settings Group 3 (I3): ‘Nurma\lnput E‘
Program Protection Group 4 (14): ‘Nwm\ Input E‘
Self Diagnostic Group 5 (15, 6% [Normal Tnput =]
Celendar& Clock Group & (I7): [Normal Tnput =]
Netwaork Settings
Network Management Input Filters
Connection Settings +0 +1 +2 +3 + +5 +6 +7
10000 3ms ¥|3ms 3ms 3ms 3ms 3ms 3ms 3ms
10010 3ms 3ims 3ims 3ims 3ims 3ims 3ims 3ims
10020  3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms
Analog Input
Address Filter {times) Signal Type Data Type Min, Max. Data Status
AID 10’;‘ Analog Volume Binary data 0 1000 D8057 D053
ATl wg 0 to 10¥ DC Binary data 0 1000 D8058 Da060

Timer Interrupt (ms)

Use Timer Interrupt}

Interval {1-1000 ms): mEl

Default ok Cancel

2. Under the Timer Interrupt, click the check box to use the timer interrupt function.
3. Select an interval to execute the timer interrupt, from 1 to 140 ms.
4. Click OK.

This concludes configuring the settings.
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Disable and Enable Interrupts

The timer interrupt and interrupt inputs 10, I1, I3, I4, 16 and I7 are normally enabled while the FC6A Series MICROSmart is
running, and can also be individually disabled using the DI instruction or enabled using the EI instruction. When timer interrupt is
enabled, M8144 is turned on. When disabled, M8144 is turned off. See Chapter 15 "Interrupt Control Instructions" in the "FC6A
Series MICROSmart Ladder Programming Manual”.

Example: Timer Interrupt

The following example demonstrates a program of using the timer interrupt function. The Function Area Settings must also be
completed to use the timer interrupt function as described on the preceding page.

_|

M8120 0 D8036

|_ MOV(W) S1-— D1 - REP H M8120 is the initialize pulse special internal relay.

D8036 stores 0 to designate jump destination label 0 for timer interrupt.

Main Program

END H The interrupt program is separated from the main program by the END instruction.
LABEL While the FC6A Series MICROSmart is running, program execution jumps to label 0
0 repeatedly at intervals selected in the Function Area Settings.
Each time the interrupt program is completed, program execution returns to the main
Interrupt Program program at the address where timer interrupt occurred.
RET H Insert LRET at the end of the subroutine to return to the main program.

Notes for Using Timer Interrupt and Interrupt Inputs:

When using a timer interrupt or interrupt input, separate the interrupt program from the main program using the END instruction at the end
of the main program.

When an interrupt program calls another subroutine, a maximum of 3 subroutine calls can be nested. If more than 3 calls are nested, a user
program execution error occurs, turning on special internal relay M8004 and the ERR LED.

When using a timer interrupt or interrupt input, include the label number of the interrupt program to be executed when an interrupt occurs.
The label numbers stored in data registers D8214, D8215, D8032 through D8035 specify the interrupt programs for interrupt inputs 10, I1, I3,
14, 16 and 17 and timer interrupt, respectively.

If an interrupt is initiated while another interrupt program is executed, the subsequent interrupt program is executed after the prior interrupt
is completed. Multiple interrupt programs cannot be executed simultaneously.

Make sure that the execution time of the interrupt program is shorter than interrupt intervals sufficiently.

Interrupt programs cannot use the following instructions: SOTU, SOTD, TML, TIM, TMH, TMS, TMLO, TIMO, TMHO, TMSO, CNT, CDP, CUD,
CNTD, CDPD, CUDD, SFR, SFRN, WKTIM, WKTBL, WEEK, YEAR, MSG, DISP, DGRD, COMRF, DI, EI, XYFS, CVXTY, CVYTX, AVRG, PULS, PWM,
RAMP, ZRN, ARAMP, ABS, JOG, PID, PIDA, DTML, DTIM, DTMH, DTMS, TTIM, FIFOF, NDSRC, HOUR, SCALE, FLWA, FLWP, PING, EMAIL, TXD,
RXD, ETXD, ERXD, DLOG, TRACE, and SCRPT.
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5-50

Forced I/0 Function

Inputs can be forced on/off regardless of the status of physical inputs, and outputs can be forced on/off regardless of the ladder
logic using the forced 1I/0 function in WindLDR. The force input function can be used to monitor or online edit mode to test the
ladder logic without the need of wiring the input terminals or turning on the actual inputs. The force output function can be used

to turn on/off the outputs to the external devices.

or outputs.

é Caution The forced I/O may cause unexpected operation of the FC6A Series MICROSmart. Make sure of safety before forcing inputs

Devices

All the inputs and outputs of the FC6A Series MICROSmart can be forced on/off individually.

All-in-One CPU module

Device Range
Type
Inputs Outputs
16-1/0 type 10 to 110, I30 to 1627, 1630 to 1633 QO to Q6, Q30 to Q627, Q630 to Q633
24-1/0 type 10 to I15, 130 to 1627, 1630 to 1633 Q0 to Q11, Q30 to Q627, Q630 to Q633
40-1/0 type 10 to 127, 130 to 1627, 1630 to 1637 QO to Q617, Q30 to Q627, Q630 to Q637
Plus CPU module
T Device Range
ype Inputs Outputs
10 to 17, 130 to 1627, 1630 to 1643, Q0 to Q7, Q30 to Q627, Q630 to Q643,
11000 to 11597, 12000 to 12597, 13000 to 13597, Q1000 to Q1597, Q2000 to Q2597, Q3000 to Q3597,
Plus 16-1/0 type 14000 to 14597, 15000 to 15597, 16000 to 16597, Q4000 to Q4597, Q5000 to Q5597, Q6000 to Q6597,
17000 to 17597, 18000 to 18597, 19000 to 19597, Q7000 to Q7597, Q8000 to Q8597, Q9000 to Q9597,
110000 to 110597 Q10000 to Q10597
10 to I17, 130 to 1627, 1630 to 1643, Q0 to Q17, Q30 to Q627, Q630 to Q643,
11000 to 11597, 12000 to 12597, 13000 to 13597, Q1000 to Q1597, Q2000 to Q2597, Q3000 to Q3597,
Plus 32-1/0 type 14000 to 14597, 15000 to 15597, 16000 to 16597, Q4000 to Q4597, Q5000 to Q5597, Q6000 to Q6597,
17000 to 17597, 18000 to 18597, 19000 to 19597, Q7000 to Q7597, Q8000 to Q8597, Q9000 to Q9597,
110000 to 110597 Q10000 to Q10597

Forced I/0 Status

Events of the FC6A Series MICROSmart and effects on the forced I/O settings are shown below.

Events

Forced I/0 Status

When the FC6A Series MICROSmart starts running

When the FC6A Series MICROSmart is stopped.

The force settings are retained. The forced inputs and outputs are kept on/off
even after the FC6A Series MICROSmart is stopped, regardless of the status
of M8025 (maintain outputs while FC6A Series MICROSmart is stopped).

When the FC6A Series MICROSmart is powered up

The force settings are retained, but the force is suspended. If the battery is
dead, the force settings are cleared.

When user program download is executed

The force settings are retained, and whether the force will be suspended or
not can be selected in the Download Program dialog box.

When Reset Input is turned on

When Clear All Devices is executed in the PLC Status dialog
box of WindLDR

When the system software download is executed

The force settings are cleared.

Note: Force function has no effect on high-speed counters, catch inputs, or interrupt inputs. The stop or reset input can be initiated using the force
function, but the force settings will be cleared as soon as the reset input is turned on.

Checking Forced I/0 Function Execution State

The forced I/O function status (running or stopped) can be checked with WindLDR or with the FC6A Series MICROSmart run LED [RUN].
Details on the run LED [RUN] that shows the forced I/O function status are as follows.

LED Status
ON When the forced 1I/0 function is stopped while the CPU module is running the user program
Slow flashing (1 s cycle) When executing the forced I/O function while the user program is running
Quick flashing (100 ms cycle) When executing the forced I/0O function while the user program is stopped
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Forced I/O List
The forced I/0 function is controlled with the Force I/O List in WindLDR.

Force Release

Force OFF Refresh
Force ON ——— ——— Start/Suspend Force
(4F Forke 1D Lis ? [ |
New ) oo XA @
Devices Device Address Status Comment

(1) New
Register an I/0 device to the list that will be set for forced I/O.

(2) Force On
Switches the status to on.

(3) Force Off
Switches the status to off.

(4) Force Release
Cancels the status of the I/O device set for forced I/0.

(5) Refresh
Updates the list.

(6) Start/Suspend Force
Starts and stops the forced I/0O function.
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Programming WindLDR

1. From the WindLDR menu bar, select Online > Monitor > Monitor.
Online mode is activated.

2. From the WindLDR menu bar, select Online > Forced I/0.
The Forced I/0 List dialog box appears and shows a list of forced inputs and outputs. I/O numbers and force I/O statuses can
be specified in this dialog box.

Force Release

Force OFF Refresh
Force ON ——— ————— Start/Suspend Force
,-IF Forge I/D Lisk l ? ﬂh_J\
New 1 [fow o XA @
Devices Device Address Status Comment

3. Click the New button | ] and type an input or output number under Device in the list.
Click the Force On button |giy or Force Off button kg to force on or off the designated input or output.

4 Force /O List [ 2 [
) | o X )2

Devices Device Address Status Comment

10000 10000 an

4. To start the forced I/O function, click the Start/Suspend Force button . .

Assign &3 is displayed to

show input I0 is forced. Rung 1 §‘
1

)

10000 Q0000

The forced I/O can be suspended temporarily by clicking the Start/Suspend Force button . again.
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5. To suspend the forced I/0, click the Start/Suspend Force button . .

1F Force /O List

) oo XA @

Devices Device Address Status
10000 10000 ON

Comment

The forced inputs or outputs remain designated until the forced 1/0 designation is released.

6. To release the forced I/O designation, click the Force Release button 3% .

Now input I0 works as a normal input.

4F Force I/O List

1 (e e XA @

Devices Device Address Status
10000 10000 -

Comment

Even though 10 is designated,
forced I/O is suspended and
actual input status is read to the
FC6A Series MICROSmart.

Input I0 is released from the
forced I/O designation. Even
when forced I/O is enabled, actual
input status is read to the FC6A
Series MICROSmart.

Note: Make sure that all the forced inputs and outputs are released when the test using the forced I/0 function is finished. Select Delete All from
the right click menu in the Forced I/0 List dialog box to release all the forced inputs and outputs at once.

IDEC
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External Memory Devices

This section describes the CSV file format of log data that is saved to the SD memory card.

Function Description

Specify the CSV file format when saving specific device values as log data (CSV file) using the DLOG (data log) instruction and the
TRACE (data trace) instruction.

For Decimal Symbol, select either Period (.) or Comma (,).
Separating Character is determined by the symbol that is selected for Decimal Symbol.

Decimal Symbol

Separating Character

Period (.)

Comma (,)

Comma (,)

Semicolon (:)

Programming WindLDR

1. From the WindLDR menu bar, select Configuration > External Memory Devices.
The Function Area Settings dialog box appears.

2. Under CSV File Format, select the symbols for Decimal Symbol.

Function Area Settings

Run/Stop Contral
Memory Backup
Input Configuration

Communication Ports

& '_ Canfigure theexternal memary devices.

[External Memory Devices
Device Settings

Program Protection

Self Diagnostic

Calendar &Clock
Ethernet Port 1

Ethernet Port 2
Connection Settings
Access Control

CSV File Format

Decimal Symbol: Period () |Z|
Data Log and Trace

Maximum File Size: 5MB [-]

Default

Cancel

3. Click OK.

This concludes configuring the settings.
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Log Data File Size
This section provides an explanation of the maximum file size for log data that is saved to the SD memory card.

Function Description
Set the maximum file size for when saving specific device values to the SD memory card as log data (CSV file) using the DLOG
(data log) instruction and the TRACE (data trace) instruction.

This value can be selected from 10 KB, 20 KB, 50 KB, 100 KB, 200 KB, 500 KB, 1 MB to 10 MB (in increments of 1 MB), or 256 MB.
The default is 5 MB.

Notes:

o If the file size exceeds the maximum when saving the log data in basic mode of the DLOG instruction or with the TRACE instruction, the file
is saved with "_" + "2 digit number (01 to 99)" appended to the file name.
Example: 20170401_01.csv

¢ The file size is not checked while the log data is being saved, so log data will be saved to the same file, even if it exceeds the log data file
size. The maximum file size is the log data file size + 1,024 bytes (maximum value of one entry of log data).

Programming WindLDR

1. On the Configuration tab, in the Function Area Settings group, click External Memory Devices.
The Function Area Settings dialog box is displayed.

2. Under Data Log and Trace, select the maximum file size (10 KB, 20 KB, 50 KB, 100 KB, 200 KB, 500 KB, 1 MB to 10 MB,

Function Area Settings : IEN
Run/Stop Control o Configure theexternal memory devices.
Memory Backup
Input Configuration CSV File Format
Communication Ports Decimal symbol: Period (-} D

I |
External Memory Devices Separating Character I:l

Device Settings

Program Protection (bl (e

. . Maximum File Size: | 5w =]
Self Diagnostic
10KB
Calendar&Clock 20KB
SOKE
Ethernet Port 1 100KE
Ethernet Port 2 200KB
S00KB
Connection Settings MB
Access Control 2MB
3MB
4MB
SME
EMB I¥
™MB
8MB
gMB
10MB
256MB

Default 0K Cancel

3. Click OK.

This concludes configuring the settings.

IDEC FC6A SERIES MICROSMART USER’S MANUAL FC9Y-B1722 5-55



5: FUNCTIONS AND SETTINGS

32-bit Data Storage Setting

This section describes the methods of storing 32-bit data in data registers.

Function Specification
When the double-word, long, or float data type is selected for the source or destination device, the data is loaded from or stored
to two consecutive data registers. The order of the two devices can be selected from the following two settings in the Function

Area Settings.

Setting Description

When a data register, timer, or counter is used as a double-word device, the high-word data is loaded from
or stored to the first device selected. The low-word data is loaded from or stored to the subsequent
device.

This is identical with the 32-bit data storage of OpenNet Controller and FC4A/FC5A MICROSmart.

When a data register, timer, or counter is used as a double-word device, the low-word data is loaded from
From Lower Word or stored to the first device selected. The high-word data is loaded from or stored to the subsequent
device.

From Upper Word (Default)

Devices
When the devices listed below are used as a double-word device, two consecutive devices are processed according to the 32-bit

data storage settings.

Device Device Address
Data Register DO - D7999, D10000 - D61999
Special Data Register D8000 - D8899
Non-retentive Data Register D70000 - D269999
Counter CO0 - C511

Data: The following data composed of 32 bits is subject to this setting.
« Device values of advanced instructions with the data processing units D (double word), L (long), F (float)
« Pulse output preset values and current values
« High-speed counter function current values, preset values, and reset values
« Frequency measurement values in frequency measurement
« Double word counter instruction preset values
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Programming WindLDR

1. From the WindLDR menu bar, select Configuration > Device Settings.
The Function Area Settings dialog box for Device Settings appears.

Function Area Settings ?

Run/Stop Control -I ® Configurethe device settings.
Memory Backup
Input Configuration 32-bit Data Storage Setting
Communication Ports From Upper Word i || bpperwordis stored in the first device
External Memory Devices From LowerWord
! | A Frem Upperiiond
Device Settings

Program Capacity: 72,000 bytes E

Program Protection
Self Diagnostic
Calendar&Clock
Netwiork Settings
Network Management

Connection Settings

Default oK Cancel

2. Under 32-bit Data Storage Setting, select From Upper Word or From Lower Word in the pull-down list.

Example: 32-bit Data Storage Setting

When data register D10 is designated as a double-word source device and data register D20 is designated as a double word
destination device, the data is loaded from or stored to two consecutive devices according the 32-bit data storage setting as
illustrated below.

Source Device Destination Device
From Upper Word From Upper Word
High Word D10 (14263640h) (14263?]) High Word D20
22136 22136
Low Word D11 (5678h) Double-word Data (5678h) Low Word D21
305419896
From Lower Word (12345678h) From Lower Word
Low Word D10 éggﬁ) éé;gg) Low Word D20
High Word D11 (14263€iloh) (1426364%) High Word D21
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User Program Protection

This function protects the FC6A Series MICROSmart user program from being modified, erased, or stolen by a third party.

You can configure the protection individually for uploading and downloading the user program in User Program Protection
under Program Protection. You can also configure the protection level for user programs in Security Mode under Program
Protection.

Mode Description
Unprotected The user program is unprotected.
A password must be entered when downloading or uploading the user program.
The password is six to eight single-width alphanumeric characters, and it must include a minimum of one
Password Protected number and one character.
One password can be set for one user program.
When applying password protection to both user program uploads and downloads, the same password is used.
The user program cannot be uploaded. Prohibited protection can only be configured for user program
uploads. User program downloads cannot be prohibited.

Prohibited

For enhanced security, if the entered password does not match the user program password in the FC6A Series MICROSmart, the FC6A
Series MICROSmart will not verify a new password for one second. Therefore, even if the correct password is entered within one second
after a mismatch, that is a mismatch. If the password does not match, wait one second or longer and then enter the password again.

Note: When the user program is password protected, there are restrictions on uploading and downloading the user program using the SD memory
card. For details, see "Download from SD Memory Card" on page 11-40.

Security Mode Description

This mode generates a user program with higher protection level.

It is recommended that you configure this mode to protect the user program.

This mode generates a user program that can operate in the system software that does not support
Enhanced protection mode.

Enhanced protection mode

Compatibility mode

Note: User program with Enhanced protection mode can only be downloaded to a CPU module with the following system software versions.

CPU module System Software
All-in-One CPU module
CAN J1939 All-in-One CPU module
Plus CPU module Version 2.00 or later

Version 2.40 or later

Configure Compatibility mode when you use a CPU module with a system software version lower than the one listed above.

Notes:

o Before proceeding with the following steps, make sure to note the protect code, which is needed to disable the user program protection. If the
user program in the FC6A Series MICROSmart is write- or read/write-protected, the user program cannot be changed without the protect code.

« If the user program is read-protected without using a password, the read protection cannot be temporarily disabled using the password, thus
the user program cannot be read out by any means. To disable the read protection, download another user program without user program
protection.

« When the user program is protected, even if you enter the correct password and download the program, if protection is set for the
downloaded user program, the protection will be once again enabled.

o If you do not download or upload the user program within 10 seconds of unlocking the protection, the protection will once again be enabled.
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Programming WindLDR

1. From the WindLDR menu bar, select Configuration > Program Protection.
The Function Area Settings dialog box for Program Protection appears.

Function Area Settings ? X
Run/Stop Centrol ‘;_/ Configure the user program protection.
Memary Backup
Input Configuration User Program Protection
Communication Ports Read Program: Unprotected
Bxternal Memory Devices Write Program: Unprotected

Device Settings

I
Program Protection Password

Self Diagnostic New Password:

|

Calendar & Clock Confirm Password:

Ethernet Port 1

Security Mode
Ethernat Port 2 Enhanced protection mode (Recommended) |z||
Connection Settings ‘When "Enhanced protection mode” is selected, the system software version 2.00 or lateris required.

Access Control

2. Under User Program Protection, select required protect modes for Read Program and Write Program in the pull-down list.

Unprotected: The user program in the FC6A Series MICROSmart can be read and written without a password.

Password Protected: Prevents unauthorized copying or inadvertent replacement of the user program.
This protection can be temporarily disabled using a predetermined password.

Prohibited: Prevents copying of the user program completely.
This option is available for read protection only and can not be temporarily disabled using a password.

3. After selecting a required protect mode, enter a password of 6 through 8 ASCII characters from the key board in the New
Password field, and enter the same password in the Confirm Password field.

4. Configure Security Mode.

Function Area Settings 7 X
Run/Stop Centrol ‘;_/ Configure the user program protection.
Memory Backup
Input Configuratian User Program Protection
Communication Ports Read Program:
External Memary Devices Write Program:

Device Settings

rPrngram Protection Password

Self Diagnostic New Password: _

Ethernet Port 1

Security Mode
Behemet Port 2 {Enhanced protection mode (Recommended) 1=
Connection Settings Enhanced protection mode (Recommended) ersion 2.00 or lateris required.
Access Control Compatibility mode (System software Version.1.91 or prior)

5. Click OK and download the user program to the FC6A Series MICROSmart after changing any of these settings.
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Disabling Protection
When the user program is password-protected against read and/or write, the protection can be temporarily disabled using
WindLDR.

If the user program is read-prohibited, the read protection cannot be disabled, thus the user program cannot be read by any
means. To disable the read protection, download another user program without user program protection.

1. From the WindLDR menu bar, select Online > Download or Upload.
When the user program in the FC6A Series MICROSmart is read and/or write protected, the Protect Error dialog box appears.
When program verification or online edit is attempted, the Protect Error dialog box appears.

Protect Error [é]

"j The user program in the PLC is password protected.
-

Input the password and click OK to transfer the
program.

Password: | |

| oK | | Cancel |

2. Enter the password and click OK.
The user program protection is disabled only temporarily. When the FC6A Series MICROSmart is powered up again, the
protection designated in the user program takes effect again.
To disable or change the protection permanently, change the protection settings and download the user program.
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Watchdog Timer Setting

This section describes watchdog timer setting.

A watchdog error occurs when the processing time for one scan exceeds the allowed time while the user program is running.

If a watchdog error occurs, the system is reset with the purpose of returning the system to normal operation.

If the watchdog error occurs frequently, you can assume that there is a hardware problem and that the FC6A Series MICROSmart
requires replacement.

Some of the reasons why a watchdog timer will occur are problems with the FC6A Series MICROSmart hardware and length of the
processing time in the program. If the processing time for one scan of the ladder program exceeds the time configured for the
watchdog timer on the ladder program, place an NOP (no operation) instruction in the ladder program. The watchdog timer is
reset when the NOP instruction is executed.

Watchdog timer setting time

The watchdog timer setting time can be changed in the Function Area Settings. Decide on the watchdog timer setting time in

either of the following two ways.

» Decide by user system specification
Determine the maximum on time (milliseconds) so the output signals do not stay on if the FC6A Series MICROSmart loses
control and set that value as the watchdog timer setting time. However, if the ladder program processing time takes longer than
the design specification, use an NOP (no operation) instruction in the ladder program. For example, when the watchdog timer is
set to 100 ms and the maximum value for one scan is 120 ms on the ladder program, insert an NOP instruction in the ladder
program to ensure that the error does not occur.

« Match the program processing time
Check the maximum value for one scan (D8024) and set the watchdog timer value as a value with a safety margin added to the
maximum value.

Note: When changing the watchdog timer setting value, select an appropriate value that fully takes into consideration the safety of the system.
The maximum value of one scan while the FC6A Series MICROSmart is running can be checked with special data register D8024.

Programming WindLDR

1. Select Configuration from the WindLDR menu bar, and then click Self Diagnostic.
The Function Area settings dialog box appears.

2. Select the watchdog timer setting value.

Function Area Settings ?

Run/Stop Control ‘ =1 Configure self-diagnostic fundions.
Memory Backup
Input Configuration Watchdog Timer Settings
Communication Ports Watchdog Timer TEooms i
External Memary Devices 100 ms

200 ms
Device Settings 400 ms

600 ms I}

Program Protection
800 ms

| Self Diagnostic 1000 ms
1200 ms
1400 ms
Netwiork Settings 1600 ms
1800 ms
2000 ms
Connection Settings 2200 ms
2400 ms
2600 ms
2800 ms
3000 ms
3200 ms
3400 ms
3600 ms
3800 ms
4000 ms

Calendar & Clock

Network Management

Default QK Cancel

3. Click OK.

This concludes configuring the settings.

Watchdog Timer Settings
Select the watch dog timer setting between 100 ms and 4,000 ms. The default time is 400 ms.
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Constant Scan Time

The scan time may vary whether basic and advanced instructions are executed or not depending on input conditions to these
instructions. The scan time can be made constant by entering a required scan time preset value into special data register D8022
reserved for constant scan time. When performing accurate repetitive control, make the scan time constant using this function.
The constant scan time preset value can be between 1 to 1,000 ms.

The scan time error is £1 ms of the preset value normally. When the data link or other communication functions are used, the scan
time error may be increased to several milliseconds.

When the actual scan time is longer than the scan time preset value, the scan time cannot be reduced to the constant value.
Special Data Registers for Scan Time

In addition to D8022, three more special data registers are reserved to indicate current, maximum, and minimum scan time
values.

Note: R/W is the abbreviation for read/write. When R/W, it can be read and written. When R, it can only be read. When W, it can only be written.

D8022 Constant Scan Time Preset Value (1 to 1,000 ms) R/W
D8023 Scan Time Current Value (ms)

D8024 Scan Time Maximum Value (ms) R
D8025 Scan Time Minimum Value (ms)

Example: Constant Scan Time

This example sets the scan time to a constant value of 500 ms.

— Mov(w)  s1 D1 REP

When the FC6A Series MICROSmart starts operation, the MOV (move) instruction stores
M8120 500 D8022

500 to special data register D8022.

“ M8120 is the initialize pulse special internal relay.

The scan time is set to a constant value of 500 ms.
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Time Zone

This section describes the time zone function on the FC6A Series MICROSmart.

This function enables you to set the time zone as the difference between the FC6A Series MICROSmart internal clock and Universal
Coordinated Time (UTC). The time zone can be set from UTC-12:00 to UTC+14:00.

Note: The time zone can be adjusted in 15 minute increments using special data register D8413. For example, when UTC+09:00 is selected, storing
+1 in D8413 advances the time by 15 minutes to make the time zone "UTC+09:15". Storing -2 in D8413 sets the time back by -30 minutes to make
the time zone "UTC+08:30".

Programming WindLDR
Configure time zone on the FC6A Series MICROSmart.

1. From the WindLDR menu bar, select Configuration > Calendar & Clock.
The Function Area Settings dialog box is displayed.

2. Select the Specify Time Zone check box and set the time zone.

Function Area Settings ? x

Run/Stop Control @ Configure Parameters for calendar and clack.

Memoary Backup

Input Configuration Time Zone

Communication Ports Specify Time Zone

External Memory Devices Time Zone:

Device Settings

Program Protection Loy e I

Self Diagnastic [F]l Enable Daylight Saving Time

[ Calendar & Clock [ |

Ethernet Part 1 Week Dav of the week Manth Time

Ethernet Port 2 start Time:

Connection Settings B The:

Access Control

Default oK Cancel

3. Click OK.

This concludes configuring the settings.
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Daylight Savings Time

This section describes the function that automatically adjusts the FC6A Series MICROSmart time according to daylight savings time
settings.

For regions where the FC6A Series MICROSmart is used that implement daylight savings time, this function can automatically
adjust the FC6A Series MICROSmart clock using the daylight savings time settings. When the time reaches the daylight savings
start time, the clock is set an hour forward. When the time reaches the the daylight savings time end, the clock is set an hour
back.

The FC6A Series MICROSmart adjusts the clock for daylight savings time on the start day and the end day. However, the clock is
also adjusted for daylight savings time under the following conditions.

o When a user program was downloaded to the FC6A Series MICROSmart.

o When the FC6A Series MICROSmart power was turned on.
When the current time of the FC6A Series MICROSmart' internal clock is set using WindLDR or the operator interface, the time is
not adjusted for daylight savings time, even if the time after it was set is within the daylight savings time period. Set the time to
the time adjusted for daylight savings time. The set date and time becomes the date and time after being adjusted for daylight
savings time.

Programming WindLDR
Configure daylight savings time on the FC6A Series MICROSmart.

1. From the WindLDR menu bar, select Configuration > Calendar & Clock.
The Function Area Settings dialog box is displayed.

2. Select the Enable Daylight Savings Time check box.

Function Area Settings ? x

Run/Stop Control Canfigure Parameters for calendar and clock.

Memory Backup

Input Configuration Time Zone

Communication Ports
External Memaory Devices
Device Settings

Program Protection

Self Diagnostic

Specify Time Zone

Time Zone: | UTC+9 D

Daylight Saving Time

| Calendar & Clock
Ethernet Port 1

Enable Daylight Saving Time

&

Week Day of the week Month

End Time:

Connection Settings

themet port 2 Start Tme:

Access Control

Default

0K

Cancel

3. Configure the start time and the end time. Specify the region using the Region list box.

If you select Custom, you are able to select any desired start time and end time.

Region Start Time End Time
Custom User specified User specified
USA or Canada March, 2nd Sunday, 2:00 AM November, 1st Sunday, 2:00 AM
Europe March, last Sunday, 1:00 AM October, last Sunday, 1:00 AM
Australia October, 1st Sunday, 2:00 AM April, 1st Sunday, 3:00 AM

4. Click OK.

This concludes configuring the settings.
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Clock Function

This section describes the internal clock function on the FC6A Series MICROSmart.

This function enables you to control the time schedule for lighting or air conditioning equipment using the current time data stored
in special data registers. The internal clock data is backed up by a backup battery. The current time is reset when the backup data
is lost, so the current time will need to be set again.

Function Description
Read clock The current time (calendar, clock) is updated every 500 ms and automatically stored in the special data registers.
Set clock Sets the current time (calendar, clock). Set the current time with WindLDR or a user program that uses the special

data registers.

When clock data adjust flag M8021 is turned on from off, the seconds for the current time are rounded up or
rounded down based on 30 seconds to correct the seconds data for the internal clock.

Adjust function If the current seconds are between 0 and 29 seconds, the seconds are set to 0 when M8021 is turned on from off.
If the current seconds are between 30 and 59 seconds, the minutes are set to + 1 and the seconds are set to 0
when M8021 is turned on from off.

M8013: This relay turns on if clock write processing or a clock adjust processing could not be executed normally.
Calendar/clock error M8014: This relay turns on if an error occurs while calendar/clock data is read from the internal clock to the
special data registers (D8008 to D8014).

Setting the Clock with WindLDR
Set the current time on the FC6A Series MICROSmart with WindLDR.

1. From the WindLDR menu bar, select Online > Monitor > Monitor.
WindLDR enters monitor mode.

2. Select Online > PLC > Status.
The PLC Status dialog box is displayed.

3. Click Change for Calendar.
The Calendar Settings dialog box is displayed. The current time on the computer is displayed in the dialog box as the initial
value. The settings can also be changed as necessary.

Set Calendar and Time [&J
Time: 10:10:10 =
| 0K | | Cancel |
4. Click OK.

The date and time configured in the dialog box is written to the FC6A Series MICROSmart.

Setting the Clock with a User Program

A user program can write the clock data from an operator interface without using WindLDR by using special data registers D8015
to D8021. Undefined values are stored in special data registers D8015 to D8021. Always store an appropriate value before turning
on M8016, M8017, or M8020.

Calendar Data Write Flag (M8016)

After writing data to the write calendar special data registers (D8015 to D8018), turn M8016 off to on to set the internal clock with
the data in D8015 to D8018 as the calendar data (year, month, day, day of the week). If the day of the week is wrong, the correct
day of the week is automatically written according to the date.

Clock Data Write Flag (M8017)

After writing data to the write clock special data registers (D8019 to D8021), turn M8017 off to on to set the internal clock with the
data in D8019 to D8021 as the clock data (hour, minute, second).

Calendar/Clock Data Write Flag (M8020)

After writing data to the write calendar/clock special data registers (D8015 to D8021), turn M8020 off to on to set the internal
clock with the data in D8015 to D8021 as the calendar data (year, month, day, day of the week) and the clock data (hour, minute,
second). If the day of the week is wrong, the correct day of the week is automatically written according to the date.
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Calendar and clock data storage locations
The calendar/clock data is stored in the following special data registers.

Special Data Register Description Range Setting Timing

D8008 Year 0to 99

D8009 Month 1to 12

D8010 Calendar/Clock Day 1to31

D8011 Current Data Day of the week Oto6 Every 500 ms™
D8012 (Read only) Hour 0to23

D8013 Minute 0to 59

D8014 Second 0to 59

D8015 Year 0to 99

D8016 Month 1to 12

D8017 Calendar/Clock Day 1to 31

D8018 New Data Day of the week Oto6 —
D8019 (Write only) Hour 0to 23

D8020 Minute 0to 59

D8021 Second 0 to 59

*1 If the scan time is 500 ms or longer, D8008 to D8014 are updated with each scan.
For the day of the week data, the values below are stored in the special data registers.
Day of the week Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Value 0 1 2 3 4 5 6
PLC Status ?
Jﬁm"Netv.'oﬂ(”CUnnection|

System Information
PLC Type:

System Software Version:
Operation Status

Run/Stop Status:

Scan Time:

TIM{CNT Change Status:
Calendar

Write Protection:

Read Protection:

Error Status:

Battery Voltage:

FCBA-C40XIXE

1.00.07

Running

Current: 1 ms

Maximum: 3 ms

|Unchanged || Clear || Confim |

|11f20f2015 PM 07:16:26

|| Change... |

Unproteded
Unproteded

|| Clear || Details...

100 %
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Example ladder program 1
This example sets the calendar and clock in a user program.

If you turn on M8020 with the new calendar/clock data set in the write-only data registers D8015 to D8021, the internal clock on
the FC6A Series MICROSmart is updated with the current time (calendar, clock). In this example, the FC6A Series MICROSmart
internal clock is set to 9:35:00 on Tuesday February 21, 2012.

— | MOV(W) S1R D1R REP H
M8120 D8008 D8015 7
LI MOV(W) S - D1 - REP H
12 D0000
LI MOV(W) S - D1 - REP
2 D0001
LI MOV(W) S - D1 - REP
21 D0002
LI MOV(W)  S1 - D1 - REP
2 D0003
LI MOV(W) S - D1 - REP H
9 D0004
LI MOV(W) S - D1 - REP H
35 D0005
LI MOV(W)  S1- D1 - REP H
0 D0006
—] SOTU -+ MOV(W)  S1R D1R REP |
10000 D8000 D8015 4
M0000
—] SOTU MOV(W) S1R D1R REP H
10001 D0004 D8019 3
M0001
— | O—
M0000 M8020
M0001
— —— MOV(W)  SLR D1 R REP
M8125 D8008 DO0010 7

Example ladder program 2

M8120 is the initial pulse that turns on for only one scan at the start of
operation.

When the FC6A Series MICROSmart starts operating, the current calendar/
clock data is stored in D8015 to D8021 and the new calendar/clock data is
stored in DO to D6 with the MOV (move) instruction.

When external input I0 turns on, the new calendar data is stored in special
data registers D8015 to D8018.
Internal relay MO turns on for one scan only.

When external input I1 turns on, the new clock data is stored in special data
registers D8019 to D8021.
Internal relay M1 turns on for one scan only.

When external input MO or M1 turns on, M8020 turns on and the calendar/
clock data is written to the internal clock.
(M8020: Calendar/Clock Data Write Flag)

M8125 is a special internal relay that is always on during operation.
While the FC6A Series MICROSmart is running, the current time (calendar,
clock) is stored in D10 to D16 with the MOV instruction.

When I1 turns off to on, the seconds on the internal clock are corrected to 0 seconds.

SOTU

10001

M8021

When input I1 turns on, clock data adjust flag M8021 turns on to correct the seconds on the internal clock.

Note: The internal clock backup time is guaranteed for one year. If the backup time is exceeded, the retained clock data is lost and the current time
is initialized as 00:00:00 on January 1, 2000. For details on the battery, see "Battery Monitor" on page 5-68.
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Battery Monitor
This section describes the battery monitor function that monitors the voltage of the FC6A Series MICROSmart backup battery.

Function Description

You can know when to change the backup battery before it dies by monitoring its voltage. The battery voltage in mV as measured
after the FC6A Series MICROSmart power is turned on is stored in a special data register (D8056), and the battery level status is
displayed on the battery status LED [BAT]. The battery voltage can also be measured at any time.

If the battery dies, device values are reset to their initial values when the power is turned off. Replace the backup battery before it
dies.

Battery voltage (D8056)
Stores the measured battery voltage in mV. The range of the value is 0 to 3,000. If the value is greater than 3,000, this value is
3,000. The battery voltage fluctuates according to the usage environment.

When the power is turned on, this value is 65,535 until the initial battery voltage measurement has completed.
This value is 0 when there is a measurement error or when there is no battery.

Battery voltage measurement (M8074)
Shows the battery voltage measurement status.

0: Battery voltage measurement completed
1: Battery voltage being measured
The battery voltage can also be measured by writing 1. The measured value in mV is stored in D8056. The value is reset to 0

when the measurement has completed. The battery voltage is automatically measured once when the power is turned on and
stored in D8056. For this reason, Battery Voltage Measurement Flag (M8074) does not normally need to be used.

. When Battery Voltage Measurement Flag (M8074) is used to measure the battery voltage, current will temporarily flow
A Caution through the battery for A/D conversion processing inside the PLC. This consumes the battery, so minimize the use of Battery
Voltage Measurement Flag (M8074). In particular, do not use Battery Voltage Measurement Flag (M8074) in ladder
programs that perform constant measurements while running.

Battery level indicator
The status of the battery level is displayed on the battery status LED [BAT] according to the battery voltage value.

Replacing the battery on a regular schedule is recommended, regardless of whether the battery status LED is blinking or on. For
details on the battery life, see "Backup Function" on page 2-17 and "Backup Function" on page 2-55.

Replace the battery immediately when the battery status LED is blinking (1-s cycle).

All-in-One CPU module Plus CPU module

RS PWR [
[([T=M= RUN (J
=z, ‘A% ERR ]
S ST,
"“ BAS M <
STAV1)®
Battery Status LED [BAT] Condition Battery Status
Off Battery voltage (D8056) > 2,300 Normal Sufficient battery level.
Blinking (1 s cycle) 2,300 > battery voltage (D8056) > 2,000 | Warning Low battery level. Replace the battery.
On 2,000 > battery voltage (D8056) Dead battery | The battery is almost dead. Or no battery.

: « When the main power supply is off and the product is started with USB bus power, the monitoring of Battery Voltage
A Caution (D8056) is performed in the same manner as in the above table.

o A general guide for the time it takes Battery Voltage (D8056) to decrease from 2300 to 2000 is approximately 10 days
including the effect of the ambient environment (temperature and humidity) while unpowered and powered. Replace the
battery immediately when the battery status LED is blinking (1-s cycle).

« The final voltage of the coin cell is 2000. If a battery that has reached its final voltage (battery status LED is on) is left in
the product for a long period of time, the product may be damaged or malfunction.
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General Errors Related to the Battery
When the power is turned on with a battery that is almost dead or without a battery, a keep data error and a clock error will occur.

Keep Data Error
When the power is turned off with a battery that is almost dead or without a battery, the data that is supposed to be backed up in
RAM (keep data) cannot be backed up. A keep data error will occur and the keep data will be cleared in the following case:

o The status of keep data when the power supply was turned on has changed from when the power supply was previously turned off

Clock Error
When the power is turned off with a battery that is almost dead or without a battery, the clock data cannot be backed up. A clock
error will occur and the clock data will be initialized in either of the following cases:

« Battery Voltage (D8056) measured when the power supply is turned ON is less than 2000"!
o A keep data error occurs™

*1 Applicable to the following versions. For versions before the following versions, the clock error will occur when Battery Voltage (D8056) is less
than 2300.

All-in-One CPU module: Version 2.10 and higher
CAN J1939 All-in-One CPU module: Version 2.10 and higher
Plus CPU module: Version 1.00 and higher

*2 Applicable to the following versions. For versions before the following versions, a clock error caused by a keep data error will not occur.
All-in-One CPU module: Version 2.10 and higher
CAN J1939 All-in-One CPU module: Version 2.10 and higher
Plus CPU module: Version 1.50 and higher
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USB Boot
This section describes USB boot startup that starts the FC6A Series MICROSmart using only USB bus power (5 V).

What USB boot can do
The function that starts the FC6A Series MICROSmart using only USB bus power (5 V) is called USB boot. USB boot enables the
following.

» Communicate with the FC6A Series MICROSmart using WindLDR and a USB connection to update the user
program and system software

User Program System Software
Computer .
(WindLDR) V V FC6A Series IMICROSrInart
Download, Update =
= USB Communication )=——t="|""|

=
=) Upload % u i /

User Program

= Overwrite the user program or system software on the FC6A Series MICROSmart with a user program and
system software saved to an SD memory card

Computer
(WindLDR)

FC6A Series MICROSmart

o

_( USB Communication ) = - : "

= SD Memory Card aoe |

\Q —
/ Download, Update @ i i J

User Program System Software

= Read and write files on the SD memory card using WindLDR's Data File Manager

(Datfc;ﬂ;p;t:;ager) FC6A Series MICROSmart
( SD Memory Cardl— ;

Read and Write

—_—<

[ = ! ( USB communication ) % i i |

m Other operations
o Set the time and calendar
o Change the content of keep devices (D, M, R, C)
o Update data by recipe
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Starting and stopping USB boot

Starting USB boot

1. Connect a USB cable to the USB port of a computer.

2. When the FC6A Series MICROSmart's power is not supplied, plug the USB cable (5 V) into the USB port of the FC6A Series

MICROSmart.

Computer

e ——

==

When the FC6A Series MICROSmart is started by the USB bus, the power indicator LED [PWR] is off and the operation indicator LED [RUN] is

blinking.

All-in-One CPU module

PWRy V7 Ip
RUI [ =
ERRY[1 >
SD

BAT

STAT

The operation indicator LED [RUN] blinks at an interval of 100 ms.

To USB Port

(¢
T AY
1)

A Plug

USB Maintenance Cable
(HG9Z-XCM42)

To USB Port

Plus CPU module

PWR\(T],

RUE =

ERR(1>

SD ]
BAT [J
STAT [

Mini-B Plug

B e, ®

FC6A Series MICROSmart

==

Note: The FC6A Series MICROSmart operating status can be checked with the PLC Status dialog box. During USB boot, USB boot is displayed for

Run/Stop Status.
l
PLC Status ?
JGM"NET:V.‘Drk”Connectioﬂ
System Information
PLCType: FCRA-CA0XIXE
System Software Version: 1.00.07
Operation Status
Run/Stop Status: USBE boot |
Scan Time: Current: 1 ms
Maximum: 2 ms
TIM/CNT Change Status: |Unchanged | | Clear | | Confim |
Calendar |11f20f2015 PM 07:18:43 || Change... |
Write Protection: Unproteded

Stopping USB boot

USB boot can be stopped by unplugging the USB cable from the FC6A Series MICROSmart. USB boot also stops when power (24V
DC, 12V DC, 100-240V AC) is supplied during USB boot, and operation switches to that power (24V DC, 12V DC, 100-240V AC).

Restrictions

During USB boot, peripheral functions other than the USB port and SD memory card do not operate.

VIDEC
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User Program Capacity

This section describes the function to select the user program capacity on the FC6A Series MICROSmart.

Function Description

If the default FC6A Series MICROSmart user program capacity is insufficient, you can secure a larger user program capacity.

However, Online Edit can no longer be used.

CPU Module Type

User Program Capacity

Default Capacity

When Securing a Larger User Program Capacity

All-in-One CPU Module

CAN 31939 All-in-One

CPU Module

72,000 bytes (9,000 steps)

384,000 bytes (48,000 steps)

640,000 bytes (80,000 steps)

Plus CPU Module

800,000 bytes (100,000 steps)

Programming WindLDR
You can set the user program capacity of the All-in-One CPU module and CAN J1939 All-in-One CPU module.

The Plus CPU module is fixed to 800,000 bytes.

1. On the Configuration tab, in the Function Area Settings group, click Device Settings.
The Function Area Settings dialog box is displayed.

2. For Program Capacity Selection, select 72,000 bytes, 384,000 bytes (All-in-One CPU module), or 640,000 bytes (CAN
J1939 All-in-One CPU module).

Function Area Settings ?

Run/Stop Control I __-I ! Configure the device settings.
Memory Backup
Input Configuration 32-bit Data Storage Setting
Communication Ports From Upper Word |Z| Upperword is stored in the first device
External Memory Devices
— . ram Capacity Selection

Device Settings e

b Protect Program Capacity: 72,000 bytes HEd

rogram Protection 72,000 bytes

Self Diagnostic 384,000 bytes

Calendar &Clock

Metwark Settings

Network Management

Connection Settings

Default oK Cancel

3. Click OK.

This concludes configuring the settings.
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Online Edit
This section describes the Online Edit function that allows rewriting user programs and checking operation after rewriting without
stopping FC6A Series MICROSmart operation.

Run-time download function

This section describes the run-time download function that rewrites the user program without stopping FC6A Series MICROSmart
operation.

. o Rewriting the program during operation is extremely dangerous. Carefully read and understand the function description
AWarnmg and precautions before using the function.

o If a user program syntax error or a user program download error occurs, the FC6A Series MICROSmart will stop operation
(STOP) and all outputs will be cleared. Depending on the subject being controlled, this may be extremely dangerous.

¢ When run-time download is executed, the MICROSmart immediately switches to the new program when the program has
finished being transferred, but it may take a maximum of 30 seconds to save the program to ROM. During this period, the
scan time for each scan increases in length about 10 to 400 ms.

¢ When using Online Edit, under no circumstances should you turn off the FC6A Series MICROSmart power or unplug the
communication cable. The result may be a serious error such as a user program download error, and depending on the
subject being controlled, this may be extremely dangerous.

o Device Q values are kept before and after run-time download. Therefore, when OUT/OUTN instructions are deleted or
device numbers are changed, device Q before the change keep their status before run-time download. Depending on the
subject being controlled, this may be extremely dangerous.

Function Description
A program can be downloaded and changed at the next ladder scan during MICROSmart operation.

During run-time download, devices Q, M, R, T (current value), C (current value), and D keep their status before run-time
download. TP (preset value) and CP (preset value) are overwritten with the preset values of the newly written user program.

Notes:

o Before executing run-time download, always check the changed content and the program operation after it is written. There are no
restrictions on the scope of editing with run-time download, but if many changes are made at one time, the possibility of triggering
unexpected actions will increase. Keep program changes with run-time download to a minimum.

o If PID, PIDA, AVRG, DGRD, DISP, PULS, PWM, RAMP, ARAMP, JOG, or ZRN instructions are created or edited, the instructions are not
initialized unless the input to the instruction is turned off for one or more scans. When copied instructions are pasted in the program, and
when instructions that have been commented out are enabled, these are regarded as new instructions.

e SOTU/SOTD instructions are initialized at the first scan after the run-time download has completed.

e For user communication instructions (TXD, RXD, ETXD, ERXD), if instruction information remains in the instruction setup area,
communication is performed according to the information before run-time download until all of the instructions in the setup area have sent
or received their data, even when the instruction information is overwritten by run-time download . All RXD instructions in the setup area can
be deleted by turning on the receive cancel flag assigned to each communication port.

¢ Run-time download can only be executed when the FC6A Series MICROSmart is operating (RUN).

Run-time download can only be executed when WindLDR is in Online Edit mode. To start Online Edit mode, the user program
opened in WindLDR and the user program running on the FC6A Series MICROSmart must be the same.

During Online Edit, Function Area Settings and expansion data register settings cannot be changed. Only the ladder program
can be edited.

Notes:

o If run-time download is performed when FC6A Series MICROSmart timer and counter preset values have been changed by the online monitor
or HMI module, the changed values are overwritten by the values of the program that is newly written. To keep the FC6A Series MICROSmart
timer preset values and counter preset values before and after run-time download, confirm the timer and counter preset value changes,
upload the program, and then start Online Edit. To confirm timer and counter preset value changes, on the Online tab, in the PLC group,
click Status, and then click Confirm under TIM/CNT preset value.

o During Online Edit, function area settings and expansion data register settings cannot be changed. To change these, download the entire
user program with a normal download.

o If communication was lost during run-time download, the program being executed in RAM and the program saved to ROM may not be the
same. In this situation, exit Online Edit and download the program.

o After downloading or uploading the user program, start Online Edit when the WindLDR user program and the program running on the FC6A
Series MICROSmart are the same. Online Edit cannot start if the programs are different.
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Initialize pulse after run-time download (M8126)
M8126 is a special internal relay that turns on for only one scan after run-time download has completed.
This is effective when you want to reliably initialize instructions after run-time download.

Example: A user program that initializes the AVRG instruction during run-time download

Even if the status of MO is on during run-time download, the input to the AVRG instruction turns off for only one scan time
by normally-closed M8126, and the instruction is initialized.

AVRGW) ST 2 S3 DI D2
M00|00 M7|81|26 D000 MO0000 D100 D0200 M0100

Example: A user program that cancels RXD instructions in standby during run-time download

The user communication receive instruction cancel flag (port 1) turns on for only one scan during run-time download and all
RXD instructions in standby are canceled.

|
|
M8126 M8022

WindLDR Online Edit and run-time download operations

Program to create
Add rung 4 with the following specification to the program created in Chapter 4.
When input I0 and input I1 are both off, output Q3 turns on.

Rung Number I0 I1 Operation
4 OFF OFF Output Q3 is ON

« Operation procedure

1. Start Online Edit.
After downloading or uploading the user program, when the FC6A Series MICROSmart and WindLDR programs are the same,
on the Online tab, in the Monitor group, click Online Edit under Monitor.
Online Edit mode starts and a program can be edited with FC6A Series MICROSmart's operation being monitored.

@ y = project01.pjw - WINDLDR
T Test i Status ' T custom - ) PowerLine 0 Error
Confin 1 Maintenane - = Batch ;- Port Monitor Dial Up
Download Upload Run-Time Device _ Start  Stop Maonitor © Simulatio ~ SetUp _
| - - Program Datalist Cancel H || - -|FFurcedIJO|| setUp || shutdown
HMain Program fj
Rung 1
1 —
10000 10001 Q0000
Rung 2
|
2 —A—C
10000 10001 Q0001
Rung 3
|
3 —CI——Ck
10000 10001 M0010
4
L
—O—Cl Or—
MO010 M8121 QoDD2

2. Create a program.
Add rung 4 and insert the instructions according to the specification.

Rung 5
4 I ()
10000 10001 Qo003
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3. Execute run-time download.
On the Online tab, in the Transfer group, click Run-Time Program Download.
The Download dialog box is displayed.
The user program is written to the FC6A Series MICROSmart when you click OK.

Download ?

Transfer Mode
Binary  (@)ASCII
Download Options
[Ell suspend 10 force before download
[C]l Write PID module parameters after download
[C]l synchronize PLC dock withyour computer clock afterdownload
[0l pownload comment data Setting

[£ Dowinload system and user web pages

Program Information

Program Size: 138 bytes (Max: 72,000 bytes)
Comment Size: 4 bytes (Max: 262,000 bytes)
User Web Page Size: 0 bytes (Max: 1,048,576 bytes)

Cancel

4. Check the operation of the program.

Online
B Test 3 i Status ', PawerLine {3 Error
< 1% Confim ! Maintenance - .. PortMonitor 4 Dial Up
Download Upload Run-Time Device t Start  Stop Monitor Simulation SetUp
= o Progam Datalist |3 Cancel - 4F Forced /O SetUp Shutdown
Main Program rj‘
Rung 1
1 CI——t O—
10000 10001 Qo000
Rung 2
2 —leA—L O—
10000 10001 Qooo1
Rung 3
3 —IO—LCH
10000 10001 MOD10
4 !
—IC—Ct
M0O010 M8121 Qoooz
Rung 5
4 I (O
10000 10001 Qo003
Rung 4: When both input I0 and I1 are off, output Q3 turns on.

5. Exit Online Edit.
On the Online tab, in the Monitor group, click Online Edit under Monitor.
This exits Online Edit.
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Test Programming Function

This section describes the test programming function that rewrites the user program without stopping FC6A Series MICROSmart
operation and allows you confirm or cancel those changes after checking the operation of the program.

W ; o Rewriting the program during operation is extremely dangerous. Carefully read and understand the function description
[5 arning

and precautions before using the function.

« Before executing test programming, confirming test programming, or canceling test programming, always check and
double check the changed content and the operation of the program. There are no restrictions on the scope of editing
with test programming, but if many changes are made at one time, the possibility of triggering unexpected actions will
increase. Keep program changes with test programming to a minimum.

o If a user program syntax error or a user program download error occurs, the FC6A Series MICROSmart will stop operation
(STOP) and all outputs will be cleared. Depending on the subject being controlled, this may be extremely dangerous.

o Test programming can be repeatedly executed, but when the test programming is canceled, all test programming is
canceled at once, and the MICROSmart is restored to the program before test programming. When the test programming
is canceled after repeated test programming, the changed content will be difficult to understand when the MICROSmart
is restored to the original program and the possibility of trigger unexpected actions will increase. Keep the number of
times test programming is performed to a minimum.

« When exiting Online Edit after test programming, always confirm or cancel the test programming, or perform run-time
download. When the test programming is not confirmed or canceled and run-time download is not performed after test
programming, the program stored in ROM and the program being executed in RAM will not be the same. The program in
RAM will be cleared when the CPU module power is turned off, and then it will be overwritten by the program saved in
ROM when the power is turned on. Unexpected actions may be triggered in this situation, and depending on the subject
being controlled, this may be extremely dangerous.

« When using Online Edit, under no circumstances should you turn off the FC6A Series MICROSmart power or unplug the
communication cable. The result may be a serious error such as a user program download error, and depending on the
subject being controlled, this may be extremely dangerous.

o Device Q values are kept before and after test programming and cancel test programming. Therefore, when OUT/OUTN
instructions are deleted or device numbers are changed, device Q before the change keeps the status. Depending on the
subject being controlled, this may be extremely dangerous.

Function Description

With test programming, a program can be downloaded and changed at the next ladder scan during MICROSmart operation. Next,
after checking the operation of the changed program, you can select to confirm or cancel the test programming. If the test
programming is confirmed, the program that was overwritten by the test programming is written to ROM and it becomes
permanent. If the test programming is canceled, the program that was overwritten by the test programming is restored to the
program saved in ROM.

During test programming and cancel test programming, devices Q, M, R, T (current value), C (current value), and D keep their
previous status. TP (preset value) and CP (preset value) are overwritten with the preset values of the user program after it is
changed.

Notes:
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When the test programming is canceled, only the user program is restored. The contents of the devices are not restored.

When test programming is executed, the MICROSmart immediately switches to the new program when the program has finished being
transferred.

It takes a maximum of 30 seconds to save the program being executed in RAM to ROM by confirming the test programming. During this
period, the scan time for each scan increases in length about 10 to 130 ms.

When the test programming is canceled, the program is restored to the program before test programming, but the device values are kept and
not restored.

After test programming and cancel test programming are completed, M8126 turns on for only one scan.

If test programming is performed and the test programming is confirmed when FC6A Series MICROSmart timer or counter preset values have
been changed by communication or advanced instructions, the preset values of the program being executed in RAM are overwritten. When
test programming is canceled, the preset values are restored to the values before test programming.

If PID, PIDA, PIDD, AVRG, DGRD, DISP, PULS, PWM, RAMP, RAMPL, ARAMP, JOG, or ZRN instructions are created or edited, the instructions
are not initialized unless the input to the instruction is turned off for one or more scans. When instructions are pasted in the program, and
when instructions that have been commented out are enabled, these are regarded as new instructions.

SOTU/SOTD instructions are initialized at the first scan after test programming and cancel test programming have completed.

For user communication instructions (TXD, RXD, ETXD, ERXD), if instruction information remains in the instruction setup area,
communication is performed according to the information before the program was overwritten until all of the instructions in the setup area
have sent or received their data, even when the instruction information is overwritten by test programming and cancel test programming. All
RXD instructions in the setup area can be deleted by turning on the receive cancel flag assigned to each communication port.

Test programming, test programming confirmation, and test programming cancellation can only be executed when the FC6A is operating (RUN).
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Test programming, test programming confirmation, and test programming cancellation can only be executed during Online Edit
mode. These are all executed during FC6A Series MICROSmart operation (RUN).

Notes:

During Online Edit, function area settings and expansion data register settings cannot be changed. To change these, download the entire

user program with a normal download.

o If communication was lost during test programming, test programming confirmation, or test programming cancellation, the program being
executed in RAM and the program saved to ROM may not be the same. In this situation, exit Online Edit and download the program.

o After downloading or uploading the user program, start Online Edit when the WindLDR user program and the program running on the FC6A
Series MICROSmart are the same. Online Edit cannot start if the programs are different.
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WindLDR Online Edit and test programming operations
Program to create

Add rung 4 with the following specification to the program created in Chapter 4, and after testing operation with the test program,
confirm or cancel the test programming.

When input 10 and input I1 are both off, output Q3 turns on.

Rung Number I0 I1

Operation
4 OFF OFF

Output Q3 is ON

« Operation procedure
1. Start Online Edit.

After downloading or uploading the user program, when the FC6A Series MICROSmart and WindLDR programs are the same,
on the Online tab, in the Monitor group, click Online Edit under Monitor.

Online Edit mode starts and the operation of the FC6A Series MICROSmart is monitored and the program can be edited.

project01.pjw - WINDLDR
i Status _ = custom ﬂE”W
1 Maintenance - = Batch 3 or Dial Up
N Start  Stop Monitor = Simulation SetUp
D -5 Cancel . AFForeedyo SetUp H Shutdown ‘
HMain Program fj
Rung 1
1 —C] I
10000 10001 Q0000
Rurgy 2
2 I
10000 10001 Q0001
Rurgy 3
L
3 —C—Cl
10000 10001 M0O010
4
|
—IC—C Cr—
M0010 MB121 Qo002

2. Create a program.
Add rung 4 and insert the instructions according to the specification.

Rurngg 5
4 I )
10000 10001 QOD03

3. Execute the test programing.
On the Online tab, in the Transfer group, click Test.
The Download dialog box is displayed.

The user program is written to the FC6A Series MICROSmart when you click OK.
Download ?

Transfer Mode
Bina (@ ascI
Download Options
[C] 5uspend 1/0 Force before download
[C1 write PID module parameters after download
[E1l synchronize PLC cdlock withyour computerdock afterdownload

[0 pownload comment data Setting

[0 bownload system and user weh pages

Program Infermation

Program Size: 138 bytes (Max: 72,000 bytes)
Comment Size: 4 bytes (Max: 262,000 bytes)
UserWeb Page Size: 0 bytes (Max: 1,048,576 bytes)

Cancel
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4. Check the operation of the program.

@ \ )= project01.pjw - WINDLDR
] B Test i Status l' custom - erLine : {9 Error
ECnnf\rm ! Maintenance - = Batch = tor Dial Up
Download Upload Run-Time Start  Stop Monitor Simulation Set U
‘ - - Program  Datalist [ cancel H - FForced 10 H
MainProgram'Q‘.\
Rung 1
1 Ut O
10000 10001 QODDD
Rurgy 2
O - O
10000 10001 Qo001
Rurgy 3
3 —O—C
10000 10001 MOD1D
4
—C—C
MO0010 MB121 Qooo2
Rng S
4 I (O
10000 10001 Qo003
Rung 4: When both input I0 and I1 are off, output Q3 turns on.

5. To confirm the test programming, on the Online tab, in the Transfer group, click Confirm.
A confirmation message is displayed. Click Yes to save the program overwritten by the test programming to ROM and to make
it permanent.

6. To cancel the test programming, on the Online tab, in the Transfer group, click Cancel.
A confirmation message is displayed. Click Yes to restore the program that was overwritten by the test programming to the
program saved in ROM.

Note: Devices overwritten by checking operation after test programming are also kept after test programming is canceled. For the above example,
if the test programming is canceled when Q3 is on, it keeps the on status. Depending on the subject being controlled, this may be extremely
dangerous.

7. Exit Online Edit.
On the Online tab, in the Monitor group, click Online Edit under Monitor.
This exits Online Edit.

Note: You cannot exit Online Edit if the test programming has not been confirmed or canceled after test programming, or if run-time download has
not been executed.
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6: DEVICES

This chapter provides detailed descriptions of the allocations of devices such as inputs, outputs, internal relays, registers, timers,
and counters that are used in the basic and advanced instructions, as well as details about the allocations of special internal relays

and special data registers.

Please use this chapter as a reference for the devices.

Note: The programing and operation of FC6A Series MICROSmart user programs requires specialist knowledge.
Take the time to develop a thorough understanding of the contents and programs in this manual before using the FC6A Series MICROSmart.

Device Addresses

All-in-One CPU Module/31939 All-in-One CPU Module

. . Range (Points)
Device Symbol Unit
16-1/0 Type 24-1/0 Type 40-I/0 Type
Inputs™! I Bit 10 - 110 10 - 115 10 - 127
P (9 points) (14 points) (24 points)
130 - 1187 130 - 1307 130 - 1307
(128 points) (224 points) (224 points)
Expansion Inputs™ I Bit 1190 - 1507" 1310 - 1627" 1310 - 1627°3
P P (256 points) (256 points) (256 points)
1630 - 1633™ 1630 - 1633™ 1630 - 1637
(4 points) (4 points) (8 points)
X . Q0 -Q6 Q0-Q11 Q0 - Q17
Output™ Bit
Lo Q ! (7 points) (10 points) (16 points)
Q30 - Q187 Q30 - Q307 Q30 - Q307
(128 points) (224 points) (224 points)
i . . Q190 - Q507" Q310 - Q627 Q310 - Q62773
E ! B
xpansion Outputs Q it (256 points) (256 points) (256 points)
Q630 - Q633™ Q630 - Q633™ Q630 - Q637
(4 points) (4 points) (8 points)
MO - M7997
1 . (6,400 points)
Internal Relay M Bit M10000 - M17497
(6,000 points)
* . M8000 - M8317
Special Internal Relay™ M Bit (256 points)
RO - R255
hift Regist R Bit
Shift Register i (256 points)
TO - T1023
Ti T Bit/Word
mer ityWor (1,024 points)
CO - C511
Count C Bit/Word
ounter it/Wori (512 points)
D0000 - D7999
. . (8,000 points)
D R D Bit/Wi
ata Register it/Word D10000 to D55999
(46,000 points)
D8000 - D8499
Special Data Register D Bit/Word (500 points)
X PO - P15
Index Register™ P 2 words (16 points)

*1 The least significant digit of the device address is an octal humber (0 to 7).
*2 1190 to 1507 and Q190 to Q507 are devices that can only be used when expansion modules are connected at the expansion interface side using

the expansion interface module (expander).
*3 1310 to 1627 and Q310 to Q627 are devices that can only be used when expansion modules are connected at the expansion interface side using

the expansion interface module (expander).
*4 1630 to 1637 and Q630 to Q637 are devices that can be used only when I/O cartridges are connected.
*5 The data type that can be used is L (Long) only.
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Plus CPU module

Device

Symbol

Unit

Range (Points)

Plus 16-1/0 Type

Plus 32-I/0 Type

Inputs™

Bit

10-17
(8 points)

10 - 117
(16 points)

Expansion Inputs™

Bit

130 - 1307
(224 points)
1310 - 16272
(256 points)
1630 - 16433

(12 points)

11000 - 110597**

(2,016 points)

Output™

Bit

Q0 - Q7
(8 points)

Q0 - Q17
(16 points)

Expansion Outputs™

Bit

Q30 - Q307
(224 points)
Q310 - Q6277
(256 points)
Q630 - Q643"
(12 points)
Q1000 - Q10597™
(2,016 points)

Internal Relay™

Bit

MO - M7997
(6,400 points)
M10000 - M21247
(9,000 points)

Special Internal Relay™!

Bit

M8000 - M9997
(1,600 points)

Shift Register

Bit

RO - R255
(256 points)

Timer

Bit/Word

TO - T1999
(2,000 points)

Counter

Bit/Word

C0 - C511
(512 points)

Data Register

Bit/Word

D0000 - D7999
(8,000 points)
D10000 - D61999
(52,000 points)

Non-retentive Data
Register

Bit"7/Word

D70000 - D269999™

(200,000 points)

Special Data Register

Bit/Word

D8000 - D8899
(900 points)

Index Register™®

2 words

PO - P15
(16 points)

*1 The least significant digit of the device address is an octal number (0 to 7).

*2 11310 to 1627 and Q310 to Q627 are devices that can only be used when expansion modules are connected at the expansion interface side

using the expansion interface module (expander). (Node 0)

*3 1630 to 1643 and Q630 to Q643 are devices that can be used only when I/O cartridges are connected.
*4 11000 to 110597 and Q1000 to Q10597 are devices that can be used only when expansion modules are connected using the expansion interface

modules (remote master and slaves) and the expansion interface modules (expander). (Node 1 to 10)
*5 D70000 to D269999 cannot be designated as "Keep." Data register values are kept when you switch the PLC from Stop to Run, but those values

are cleared at power up.

*6 The data type that can be used is L (Long) only.
*7 Usable only in scripts executed by the SCRPT instruction and as argument devices used in UMACRO instructions.
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m Inputs (I), Expansion Inputs (I)
Devices that input on/off information from external devices to the FC6A Series MICROSmart.

= Outputs (Q), Expansion Outputs (Q)
Devices that output on/off information from the FC6A Series MICROSmart to external devices.

m Internal Relays (M)
Bit devices used internally on the FC6A Series MICROSmart.

m Special Internal Relays (M)
Bit devices used internally on the FC6A Series MICROSmart. Special functions are assigned to each bit.

m Shift Registers (R)
Bit devices that are used with the SFR instruction and the SFRN instruction. The bit sequence of the data is shifted according to
pulse input.

m Timer (T)
Timers used internally in the FC6A Series MICROSmart. There are three devices: Timer bits (symbol: T, unit: bit), timer preset
values (symbol: TP, unit: word), and timer current values (symbol: TC, unit: word).
These can be used as an on-delay timer or an off-delay timer. For details on timers (T), see "Using Timer or Counter as Source
Device" on page 8-6.

m Counters (C)
Counters used internally in the FC6A Series MICROSmart. There are three devices: Counter bits (symbol: C, unit: bit), counter
preset values (symbol: CP, unit: word), and counter current values (symbol: CC, unit: word). These can be used as an adding
counter or a reversible counter. For details on counters (C), see "Using Timer or Counter as Source Device" on page 8-6.

= Data Registers (D)
Word devices that are used for writing numerical data internally in the FC6A Series MICROSmart. These can also be used as bit
devices.

m Special Data Registers (D)
Word devices that are used for writing numerical data internally in the FC6A Series MICROSmart. Special functions are assigned
to each data register. These can also be used as bit devices.

Notes:

o Although the device symbol for internal relays (M0000 to M7997, M10000 to M21247) and special internal relays (M8000 to M9997) is the
same ("M"), the device characteristics are different. Special functions are assigned to each bit of the special internal relays.

o Although the device symbol for the data registers (D0000 to D7999, D10000 to D61999, D70000 to D269999) and special data registers
(D8000 to D8899) is the same ("D"), the device characteristics are different. Special functions are assigned to each special data register.
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Special Internal Relay

Special Internal Relay Device Addresses

Do not write to data in the area marked as reserved in the special internal relays list. Otherwise the system may not operate

AWarmng correctly.

Note: R/W is an abbreviation for read/write.
The notation for the R/W field is as follows.
R/W: The device can be both read from and written to

R: Read-only
W: Write-only

Address Description stpped | oFf | RIW
M8000 Start Control Maintained Maintained R/W
M8001 1-s Clock Reset Cleared Cleared R/W
M8002 All Outputs OFF Cleared Cleared R/W
M8003 Carry (Cy) or Borrow (Bw) Cleared Cleared R/W
M8004 User Program Execution Error Cleared Cleared R/W
M8005 Communication Error Maintained Cleared R/W
M8006 Communication Prohibited Flag (When Data Link Master) Maintained Maintained R/W
M8007 Initializ'ation Flag (When Data Link Master)/Stop Communication Flag (When Cleared Cleared R/W

Data Link Slave)

M8010 Status LED Operation Operating Cleared R/W
ngg — Reserved — - - -
M8013 Calendar/Clock Data Write/Adjust Error Flag Operating Cleared R/W
M8014 Calendar/Clock Data Read Error Flag Operating Cleared R/W
M8015 — Reserved — —-_ - —-_
M8016 Calendar Data Write Flag Operating Cleared R/W
M8017 Clock Data Write Flag Operating Cleared R/W
M8020 Calendar/Clock Data Write Flag Operating Cleared R/W
M8021 Clock Data Adjust Flag Operating Cleared R/W
M8022 User Communication Receive Instruction Cancel Flag (Port 1) Cleared Cleared R/W
M8023 User Communication Receive Instruction Cancel Flag (Port 2) Cleared Cleared R/W
M8024 BMOV/WSFT Executing Flag Maintained Maintained R/W
M8025 Maintain Outputs While Stopped Maintained Cleared R/W
M8026 User Communication Receive Instruction Cancel Flag (Port 3) Cleared Cleared R/W
M8027 Count Direction Flag Maintained Cleared R/W
M8030 High-speed Counter (Group 1/10) Comparison Output Reset C.Iear.ed Cleared R/W
M8031 Gate Input Maintained Cleared R/W
M8032 Reset Input Maintained Cleared R/W
M8033 User Communication Receive Instruction Cancel Flag (Port 4) Cleared Cleared R/W
M8034 Comparison Output Reset Cleared Cleared R/W
M8035 High-speed Counter (Group 3/13) Gate Input Maintained Cleared R/W
M8036 Reset Input Maintained Cleared R/W
M8037 — Reserved — - - -
M8040 Comparison Output Reset Cleared Cleared R/W
M8041 High-speed Counter (Group 4/14) Gate Input Maintained Cleared R/W
M8042 Reset Input Maintained Cleared R/W
M8043 Count Direction Flag Maintained Cleared R/W
M8044 High-speed Counter (Group 5/16) Comparison Output Reset C.Iear.ed Cleared R/W
M8045 Gate Input Maintained Cleared R/W
M8046 Reset Input Maintained Cleared R/W
m:g:g — Reserved — - - -
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Address Description stopped | OFF | RIW
M8051 Comparison Output Reset Cleared Cleared R/W
M8052 Gate Input Maintained Cleared R/W
M8053 High-speed Counter (Group 2/11) Reset Input Maintained Cleared R/W
M8054 Comparison ON Status Maintained Cleared R
M8055 Overflow Maintained Cleared R
M8056 — Reserved — — — —
M8057 Comparison Output Reset Cleared Cleared R/W
M8060 Gate Input Maintained Cleared R/W
M8061 High-speed Counter (Group 6/17) Reset Input Maintained Cleared R/W
M8062 Comparison ON Status Maintained Cleared R
M8063 Overflow Maintained Cleared R

Mslggz;o — Reserved — - - -
M8070 SD Memory Card Mount Status Maintained Cleared R
M8071 Accessing SD Memory Card Maintained Cleared R
M8072 Unmount SD Memory Card Operating Cleared R/W
M8073 Function Switch Status Operating Cleared R
M8074 Battery Voltage Measurement Flag Operating Cleared R/W

Mslgzg;o — Reserved — - - -
M8080 Data Link Slave 1 Communication Completed Relay (When Data Link Master) Operating Cleared R
M8081 Data Link Slave 2 Communication Completed Relay Operating Cleared R
M8082 Data Link Slave 3 Communication Completed Relay Operating Cleared R
M8083 Data Link Slave 4 Communication Completed Relay Operating Cleared R
M8084 Data Link Slave 5 Communication Completed Relay Operating Cleared R
M8085 Data Link Slave 6 Communication Completed Relay Operating Cleared R
M8086 Data Link Slave 7 Communication Completed Relay Operating Cleared R
M8087 Data Link Slave 8 Communication Completed Relay Operating Cleared R
M8090 Data Link Slave 9 Communication Completed Relay Operating Cleared R
M8091 Data Link Slave 10 Communication Completed Relay Operating Cleared R
M8092 Data Link Slave 11 Communication Completed Relay Operating Cleared R
M8093 Data Link Slave 12 Communication Completed Relay Operating Cleared R
M8094 Data Link Slave 13 Communication Completed Relay Operating Cleared R
M8095 Data Link Slave 14 Communication Completed Relay Operating Cleared R
M8096 Data Link Slave 15 Communication Completed Relay Operating Cleared R
M8097 Data Link Slave 16 Communication Completed Relay Operating Cleared R
M8100 Data Link Slave 17 Communication Completed Relay Operating Cleared R
M8101 Data Link Slave 18 Communication Completed Relay Operating Cleared R
M8102 Data Link Slave 19 Communication Completed Relay Operating Cleared R
M8103 Data Link Slave 20 Communication Completed Relay Operating Cleared R
M8104 Data Link Slave 21 Communication Completed Relay Operating Cleared R
M8105 Data Link Slave 22 Communication Completed Relay Operating Cleared R
M8106 Data Link Slave 23 Communication Completed Relay Operating Cleared R
M8107 Data Link Slave 24 Communication Completed Relay Operating Cleared R
M8110 Data Link Slave 25 Communication Completed Relay Operating Cleared R
M8111 Data Link Slave 26 Communication Completed Relay Operating Cleared R
M8112 Data Link Slave 27 Communication Completed Relay Operating Cleared R
M8113 Data Link Slave 28 Communication Completed Relay Operating Cleared R
M8114 Data Link Slave 29 Communication Completed Relay Operating Cleared R
M8115 Data Link Slave 30 Communication Completed Relay Operating Cleared R
M8116 Data Link Slave 31 Communication Completed Relay Operating Cleared R
M8117 Data Link All Slaves Communication Completed Relay Operating Cleared R
M8120 Initialize Pulse Cleared Cleared R
M8121 1-s Clock Operating Cleared R
M8122 100-ms Clock Operating Cleared R
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o ot | ome | ww
M8123 10-ms Clock Operating Cleared R
M8124 Timer/Counter Preset Value Changed Maintained Cleared R
M8125 In-operation Output Cleared Cleared R
M8126 1 Scan ON After Run-Time Download Completes Cleared Cleared R
M8127 — Reserved — - — -
M8130 . Reset Status Maintained Cleared R

High-speed Counter (Group 1/10) - —
M8131 Comparison ON Status Maintained Cleared R
M8132 — Reserved — - — -
M8133 High-speed Counter (Group 3/13) Comparison ON Status Maintained Cleared R
M8134 High-speed Counter (Group 4/14) Comparison ON Status Maintained Cleared R
M8135 . Reset Status Maintained Cleared R
High-speed Counter (Group 5/16) - —
M8136 Comparison ON Status Maintained Cleared R
M8137 Interrupt Input I0 Status (Group 1/10) Cleared Cleared R
M8140 Interrupt Input I1 Status (Group 2/I11) Cleared Cleared R
M8141 Interrupt Input I3 Status (Group 3/13) (ON: Allowed, OFF: Prohibited) Cleared Cleared R
M8142 Interrupt Input 14 Status (Group 4/14) Cleared Cleared R
M8143 Interrupt Input 16 Status (Group 5/16) Cleared Cleared R
M8144 Timer Interrupt Status Cleared Cleared R
M8145 User Communication Receive Instruction Cancel Flag (Port 5) Cleared Cleared R/W
M8146 User Communication Receive Instruction Cancel Flag (Port 6) Cleared Cleared R/W
M8147 User Communication Receive Instruction Cancel Flag (Port 7) Cleared Cleared R/W
M8150 Comparison Result 1 Maintained Cleared R
M8151 Comparison Result 2 Maintained Cleared R
M8152 Comparison Result 3 Maintained Cleared R
M8153 Group 1/10 Maintained Cleared R
M8154 Group 2/11 Maintained Cleared R
M8155 Group 3/13 Maintained Cleared R
Catch Input ON/OFF Status —
M8156 Group 4/14 Maintained Cleared R
M8157 Group 5/16 Maintained Cleared R
M8160 Group 6/17 Maintained Cleared R
M8161 . Overflow Maintained Cleared R
High-speed Counter (Group 1/10) —
M8162 Underflow Maintained Cleared R
M8163 . Overflow Maintained Cleared R
High-speed Counter (Group 5/16) —
M8164 Underflow Maintained Cleared R
M8165 High-speed Counter (Group 3/13) Overflow Maintained Cleared R
M8166 High-speed Counter (Group 4/14) Overflow Maintained Cleared R
M8167 Interrupt Input 17 Status (Group 6/17) (ON: Allowed, OFF: Prohibited) Maintained Cleread R
M8170 User Communication Receive Instruction Cancel Flag (Port 8) Cleared Cleared R/W
M8171 — Reserved — — — —
M8172 Group 1 Operating Cleared R
M8173 Transistor Source Output Overcurrent Group 2 Operating Cleared R
M8174 Detection Group 3 Operating Cleared R
M8175 Group 4 Operating Cleared R
M8176 User Communication Receive Instruction Cancel Flag (Port 9) Cleared Cleared R/W

MSIZZ;O — Reserved — - - -
M8184 Change HMI Module Network Settings Trigger Operating Cleared R/W
M8185 In Daylight Saving Time Period Operating Cleared R
M8186 Ethernet Port 1 Executing Auto Ping Operating Cleared R
M8187 Ethernet Port 1 Auto Ping Stop Flag Operating Cleared R/W
M8190 Change CPU Module Ethernet Port 1 Network Settings Trigger Operating Cleared R/W
M8191 SNTP Acquisition Flag Operating Cleared R/W
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Address Description sopped | OFf | R/
M8192 Interrupt Input I0 Edge Cleared Cleared R
M8193 Interrupt Input I3 Edge Cleared Cleared R
M8194 Interrupt Input 14 Edge On: Rising Edge Cleared Cleared R
M8195 Interrupt Input 16 Edge Off: Falling Edge Cleared Cleared R
M8196 Interrupt Input I7 Edge Cleared Cleared R
M8197 Interrupt Input I1 Edge Cleared Cleared R
M8200 Connection 1 Cleared Cleared R/W
M8201 Connection 2 Cleared Cleared R/W
M8202 Connection 3 Cleared Cleared R/W
M8203 User Communication Receive Connection 4 Cleared Cleared R/W
M8204 Instruction Cancel Flag Connection 5 Cleared Cleared R/W
M8205 Connection 6 Cleared Cleared R/W
M8206 Connection 7 Cleared Cleared R/W
M8207 Connection 8 Cleared Cleared R/W
M8210 — Reserved — - - -
M8211 HMI Module Send E-mail Server Settings Initialization Operating Cleared R/W
M8212 Connection 1 Operating Cleared R
M8213 Connection 2 Operating Cleared R
M8214 Connection 3 Operating Cleared R
M8215 Connection Status Connection 4 Operating Cleared R
M8216 (ON: Connected, OFF: Not Connected) | Connection 5 Operating Cleared R
M8217 Connection 6 Operating Cleared R
M8220 Connection 7 Operating Cleared R
M8221 Connection 8 Operating Cleared R
M8222 Connection 1 Operating Cleared R/W
M8223 Connection 2 Operating Cleared R/W
M8224 Connection 3 Operating Cleared R/W
M8225 Disconnect User Communication Connection 4 Operating Cleared R/W
M8226 Connection Connection 5 Operating Cleared R/W
M8227 Connection 6 Operating Cleared R/W
M8230 Connection 7 Operating Cleared R/W
M8231 Connection 8 Operating Cleared R/W
M8232 HMI Module Connection Information Reference Connection Status Operating Cleared R

Mﬁgi;o — Reserved — - - -
M8250 Download from SD Memory Card Execution Flag Operating Cleared R/W
M8251 Upload to SD Memory Card Execution Flag Operating Cleared R/W
M8252 Executing SD Memory Card Download Operating Cleared R
M8253 Executing SD Memory Card Upload Operating Cleared R
M8254 SD Memory Card Download/Upload Execution Completion Output Operating Cleared R
M8255 SD Memory Card Download/Upload Execution Error Output Operating Cleared R
mz;gs — Reserved — - - -
M8260 Write Recipe Execution Flag Operating Cleared R/W
M8261 Read Recipe Execution Flag Operating Cleared R/W
M8262 Executing Write Recipe Operating Cleared R/W
M8263 Executing Read Recipe Operating Cleared R/W
M8264 Recipe Channel Execution Completed Output Operating Cleared R/W
M8265 Recipe Execution Error Output Operating Cleared R/W
M8266 Recipe Block Execution Completed Output Operating Cleared R/W
M8267 Read Restriction for Recipe Internal Memory (ROM-Range) Operating Cleared R
M8270 — Reserved — - - -
M8271 Download MQTT Basic Settings from SD Memory Card Execution Flag Operating Cleared R/W
M8272 Download MQTT Basic Settings from SD Memory Card Execution Completed Operating Cleared R

Output
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Device

When

Power

Address Description Stopped OFF R/W
M8273 Download MQTT Basic Settings from SD Memory Card Error Output Operating Cleared R
M;g:;o — Reserved — - - -
M8300 J1939 Communication Permitted Flag Cleared Cleared R/W
M8301 J1939 Online Status Cleared Cleared R
M8302 J1939 Local Station Address Confirmation Status Cleared Cleared R
M8303 11939 Communication Error Output Cleared Cleared R
M8304 J1939 Communication Bus Off Occurrence Output Cleared Cleared R
Ml\?lzgi go — Reserved — - - -
M8311 ESC+Key Input (Up) ESC+Key Input (@) Cleared Cleared R
M8312 ESC+Key Input (Down) ESC+Key Input () Cleared Cleared R
M8313 ESC+Key Input (Left) ESC+Key Input (@) Cleared Cleared R
M8314 ESC+Key Input (Right) ESC+Key Input (&) Cleared Cleared R
lelz:l%i gto — Reserved — - - -
M8320 Initialize Expansion Interface Remote Master/Slave Operating Cleared R/W
Ml\?lzi; Oto — Reserved — - - -
M8331 Ethernet Port 2 Executing Auto Ping Operating Cleared R
M8332 Ethernet Port 2 Auto Ping Stop Flag Operating Cleared R/W
M8333 Change CPU Module Ethernet Port 2 Network Settings Trigger Operating Cleared R/W
M8334 Connection 9 Cleared Cleared R/W
M8335 Connection 10 Cleared Cleared R/W
M8336 Connection 11 Cleared Cleared R/W
M8337 User Communication Receive Connection 12 Cleared Cleared R/W
M8340 Instruction Cancel Flag Connection 13 Cleared Cleared R/W
M8341 Connection 14 Cleared Cleared R/W
M8342 Connection 15 Cleared Cleared R/W
M8343 Connection 16 Cleared Cleared R/W
M8344 Ethernet Port 1 Send E-mail Server Settings Initialization Operating Cleared R/W
M8345 Connection 9 Operating Cleared R
M8346 Connection 10 Operating Cleared R
M8347 Connection 11 Operating Cleared R
M8350 Connection Status Connection 12 Operating Cleared R
M8351 (ON: Connected, OFF: Not Connected) Connection 13 Operating Cleared R
M8352 Connection 14 Operating Cleared R
M8353 Connection 15 Operating Cleared R
M8354 Connection 16 Operating Cleared R
M8355 Connection 9 Operating Cleared R/W
M8356 Connection 10 Operating Cleared R/W
M8357 Connection 11 Operating Cleared R/W
M8360 Disconnect User Communication Connection 12 Operating Cleared R/W
M8361 Connection Connection 13 Operating Cleared R/W
M8362 Connection 14 Operating Cleared R/W
M8363 Connection 15 Operating Cleared R/W
M8364 Connection 16 Operating Cleared R/W
M8365 User Communication Receive Instruction Cancel Flag (Port 10) Cleared Cleared R/W
M8366 User Communication Receive Instruction Cancel Flag (Port 11) Cleared Cleared R/W
M8367 User Communication Receive Instruction Cancel Flag (Port 12) Cleared Cleared R/W
M8370 User Communication Receive Instruction Cancel Flag (Port 13) Cleared Cleared R/W
M8371 User Communication Receive Instruction Cancel Flag (Port 14) Cleared Cleared R/W
M8372 User Communication Receive Instruction Cancel Flag (Port 15) Cleared Cleared R/W
M8373 User Communication Receive Instruction Cancel Flag (Port 16) Cleared Cleared R/W
M8374 User Communication Receive Instruction Cancel Flag (Port 17) Cleared Cleared R/W

6-8
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Address Description stopped | OFF | RIW
M8375 User Communication Receive Instruction Cancel Flag (Port 18) Cleared Cleared R/W
M8376 User Communication Receive Instruction Cancel Flag (Port 19) Cleared Cleared R/W
M8377 User Communication Receive Instruction Cancel Flag (Port 20) Cleared Cleared R/W
M8380 User Communication Receive Instruction Cancel Flag (Port 21) Cleared Cleared R/W
M8381 User Communication Receive Instruction Cancel Flag (Port 22) Cleared Cleared R/W
M8382 User Communication Receive Instruction Cancel Flag (Port 23) Cleared Cleared R/W
M8383 User Communication Receive Instruction Cancel Flag (Port 24) Cleared Cleared R/W
M8384 User Communication Receive Instruction Cancel Flag (Port 25) Cleared Cleared R/W
M8385 User Communication Receive Instruction Cancel Flag (Port 26) Cleared Cleared R/W
M8386 User Communication Receive Instruction Cancel Flag (Port 27) Cleared Cleared R/W
M8387 User Communication Receive Instruction Cancel Flag (Port 28) Cleared Cleared R/W
M8390 User Communication Receive Instruction Cancel Flag (Port 29) Cleared Cleared R/W
M8391 User Communication Receive Instruction Cancel Flag (Port 30) Cleared Cleared R/W
M8392 User Communication Receive Instruction Cancel Flag (Port 31) Cleared Cleared R/W
M8393 User Communication Receive Instruction Cancel Flag (Port 32) Cleared Cleared R/W
M8394 User Communication Receive Instruction Cancel Flag (Port 33) Cleared Cleared R/W

M;ZiS()(t)o — Reserved — — — —
M8401 Download Files for Server Functions from SD Memory Card Execution Flag Operating Cleared R/W
M8402 Download Files for Server Functions from SD Memory Card Execution Operating Cleared R

Completed Output
M8403 Download Files for Server Functions from SD Memory Card Error Output Operating Cleared R
M8404 Plus CPU Module Web Server Operation Status Operating Cleared R

M;‘;(Z;o — Reserved — - - -
M8450 BACnet Communication Bit Operating Cleared R/W

MSI:Z;;O — Reserved — - —_ -
M8460 EtherNet/IP Communication Bit Cleared Cleared R/W

M:jl:i;;o — Reserved — - - -
M8600 Reset Status Maintained Cleared R
M8601 High-speed Counter (Group 3/13) Underflow Maintained Cleared R
M8602 Count Direction Flag Maintained Cleared R

M;ZO;;;O — Reserved — - - -

Supplementary Descriptions of the Special Internal Relays

= M8000: Start Control
M8000 controls the run/stop status of the FC6A Series MICROSmart. The CPU is set to run when M8000 is turned on, and the
CPU is set to off when M8000 is turned off. See "Start/Stop Operation" on page 4-19. However, the function switch, stop input,
and reset input have precedence over start control. M8000 maintains its status when the CPU is powered down. When data to
be maintained during a power failure disappears after the CPU has been off for a period longer than the battery backup
duration, the CPU restarts operation as selected in Configuration > Run/Stop Control > Run/Stop Selection at Keep Data Error.
For details, see "Run/Stop Selection at Keep Data Error" on page 5-9.

= M8001: 1-s Clock Reset
While M8001 is on, M8121 (1-s clock) is always off.

= M8002: All Outputs OFF

While M8002 is on, all outputs are off. The self-holding circuit created in the ladder program is also off.

= M8003: Carry/Borrow
When a carry (Cy) or borrow (Bw) results from executing an addition or subtraction instruction, M8003 is turned on. For details,
see "Carry and Borrow" on page 8-10".

IDEC
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= M8004: User Program Execution Error
When an error occurs while executing a user program, M8004 is turned on. For details on user program execution errors, see
"User Program Execution Error" on page 13-6.

= M8005: Communication Error
When an error occurs during data link communication, M8005 is turned on. The state is retained even when the error is cleared.

= M8006: Communication Prohibited Flag (When Data Link Master)
During data link communication, communication is stopped while M8006 is on.

= M8007: Initialization Flag (When Data Link Master)/Stop Communication Flag (When Data Link Slave)

When data link master: When this flag is turned on in the run status, the data link is initialized just once to check the connection
status. Use this when the slave configured in the data link is powered at a timing slower than the
master.

When data link slave : This flag is turned on when communication from the master is interrupted for 10 s or longer. This flag is
turned off when communication can be normally received.

= M8010: Status LED Operation
While M8010 is on, the status LED [STAT] is turned on. While off, the status LED [STAT] is turned off.

= M8013: Calendar/Clock Data Write/Adjust Error Flag
When the clock writing or clock adjustment processing could not be executed normally, M8013 is turned on. It is turned off
when the processing completes normally.

= M8014: Calendar/Clock Data Read Error Flag
When an error occurs while calendar/clock data is read from the internal clock to the special data registers (D8008 to D8021),
M8014 is turned on. It is turned off when reading completes normally.

= M8016: Calendar Data Write Flag
When M8016 is turned on after writing data to the calendar data (write-only) special data registers (D8015 to D8018), the
calendar data (year, month, day, day of the week) is written to the internal clock.

= M8017: Clock Data Write Flag
When M8017 is turned on after writing data to the clock data (write-only) special data registers (D8019 to D8021), the clock
data (hours, minutes, seconds) is written to the internal clock.

= M8020: Calendar/Clock Data Write Flag
When M8020 is turned on after writing data to the calendar/clock data (write-only) special data registers (D8015 to D8021), the
calendar data (year, month, day, day of the week) and the clock data (hours, minutes, seconds) is written to the internal clock.

= M8021: Clock Data Adjust Flag
When M8021 is turned on, the clock is adjusted with respect to seconds.
« When M8021 is turned on, if the seconds are between 0 and 29, the seconds will be set to 0 and the minutes remain the same.
« When M8021 is turned on, if the seconds are between 30 and 59, the seconds will be set to 0 and 1 will be added to the minutes.

= M8022: User Communication Receive Instruction Cancel Flag (Port 1)
While M8022 is on, user communication (receive instruction) executing on Port 1 is canceled.

= M8023: User Communication Receive Instruction Cancel Flag (Port 2)
While M8023 is on, user communication (receive instruction) executing on Port 2 is canceled.

= M8024: BMOV/WSFT Executing Flag
While the WSFT (word shift) instruction or the BMOV (block move) instruction is executing, M8024 is turned on. When
completed, M8024 is turned off.

= M8025: Maintain Outputs While Stopped
When the FC6A Series MICROSmart is stopped while running with M8025 turned on, the outputs maintain their runtime status.
When set to run again, M8025 is automatically turned off.

» M8026: User Communication Receive Instruction Cancel Flag (Port 3)
While M8026 is on, user communication (receive instruction) executing on Port 3 is canceled.

= M8033, M8145 to M8147, M8170, M8176, M8365 to M8394: User Communication Receive Instruction Cancel
Flag (Port 4 to 33)
While these flags are on, user communication (receive instruction) being executed on the corresponding port is canceled.
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M8033 = User Communication Receive Instruction Cancel Flag (Port 4)

M8145 = User Communication Receive Instruction Cancel Flag (Port 5)

M8146 = User Communication Receive Instruction Cancel Flag (Port 6)

M8147 = User Communication Receive Instruction Cancel Flag (Port 7)

M8170 = User Communication Receive Instruction Cancel Flag (Port 8)

M8176 = User Communication Receive Instruction Cancel Flag (Port 9)

M8365 = User Communication Receive Instruction Cancel Flag (Port 10)
M8366 = User Communication Receive Instruction Cancel Flag (Port 11)
M8367 = User Communication Receive Instruction Cancel Flag (Port 12)
M8370 = User Communication Receive Instruction Cancel Flag (Port 13)
M8371 = User Communication Receive Instruction Cancel Flag (Port 14)
M8372 = User Communication Receive Instruction Cancel Flag (Port 15)
M8373 = User Communication Receive Instruction Cancel Flag (Port 16)
M8374 = User Communication Receive Instruction Cancel Flag (Port 17)
M8375 = User Communication Receive Instruction Cancel Flag (Port 18)
M8376 = User Communication Receive Instruction Cancel Flag (Port 19)
M8377 = User Communication Receive Instruction Cancel Flag (Port 20)
M8380 = User Communication Receive Instruction Cancel Flag (Port 21)
M8381 = User Communication Receive Instruction Cancel Flag (Port 22)
M8382 = User Communication Receive Instruction Cancel Flag (Port 23)
M8383 = User Communication Receive Instruction Cancel Flag (Port 24)
M8384 = User Communication Receive Instruction Cancel Flag (Port 25)
M8385 = User Communication Receive Instruction Cancel Flag (Port 26)
M8386 = User Communication Receive Instruction Cancel Flag (Port 27)
M8387 = User Communication Receive Instruction Cancel Flag (Port 28)
M8390 = User Communication Receive Instruction Cancel Flag (Port 29)
M8391 = User Communication Receive Instruction Cancel Flag (Port 30)
M8392 = User Communication Receive Instruction Cancel Flag (Port 31)
M8393 = User Communication Receive Instruction Cancel Flag (Port 32)
M8394 = User Communication Receive Instruction Cancel Flag (Port 33)

= M8027 to M8032, M8034 to M8036, M8040 to M8046, M8051 to M8055, M8057 to M8063, M8130, M8131,
M8133 to M8136, M8161 to M8167, M8600 to M8602: Special Internal Relays for High-speed Counter
Special internal relays used for the high-speed counter. For details, see "High-Speed Counter" on page 5-15.
M8027 to M8032, M8130, M8131, M8161, M8162 = High-speed counter (group 1/10)
M8034 to M8036, M8133, M8165, M8600 to M8602 = High-speed counter (group 3/13)
M8040 to M8042, M8134, M8166 = High-speed counter (group 4/14)
M8043 to M8046, M8135, M8136, M8163, M8164 = High-speed counter (group 5/16)
M8051 to M8055 = High-speed counter (group 2/11)
M8057 to M8063 = High-speed counter (group 6/17)

= M8070: SD Memory Card Mount Status
When an SD memory card is inserted in the FC6A Series MICROSmart and it has been recognized and can be used, M8070 is
turned on. M8070 is turned off if no SD memory card has been inserted or if it is not recognized.

m M8071: Accessing SD Memory Card
M8071 is turned on while the SD memory card is being accessed. It is turned off when access has finished.

s M8072: Unmount SD Memory Card
When M8072 is turned on, access to the SD memory card is stopped. To make an SD memory card accessible that has had
access to it stopped, insert the card once again.

s M8073: Function Switch Status
This relay indicates the status of the function switch on the front of the CPU module.
M8073 is on when the function switch is 1. M8073 is off when the function switch is 0.

= M8074: Battery Voltage Measurement Flag
This relay indicates the battery voltage measurement status of the backup battery.
When M8074 is turned on, the battery voltage starts being measured, and it is turned off when the measurement has finished.

= M8080 to M8117: Data Link Communication Completed Relay
Special internal relays used for data link communication. For details, see Chapter 7 "Data Link Communication" in the "FC6A
Series MICROSmart Communication Manual".
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m M8120: Initialize Pulse
When operation (RUN) starts, M8120 is turned on for a period of one scan. 1 scan time

M8120

Start
= M8121: 1-s Clock

While M8001 is off, M8121 generates clock pulses in a 1 s cycle, with a duty 500 ms ~500 ms

ratio of 1:1 (500 ms on and 500 ms off).
M8121

= M8122: 100-ms Clock

M8122 generates clock pulses in a 100 ms cycle, with a duty ratio of 1:1
(50 ms on and 50 ms off).

= M8123: 10-ms Clock
M8123 generates clock pulses in a 10 ms cycle, with a duty ratio of 1:1 5 ms

(5 ms on and 5 ms off). +»
o (SRR WL L

= M8124: Timer/Counter Preset Value Changed
When timer or counter preset values are changed, M8124 is turned on. When a user program is transferred or when the
changed data is cleared, M8124 is turned off.

= M8125: In-operation Output
M8125 is on during the run status.

m M8126: Scan ON After Run-Time Download Completes
When the user program is changed during the run status (run-time download), after the download completes, M8126 is turned
on for one scan only when the user program starts operation.

= M8137 to M8143, M8167: Interrupt Input Status

These relays are turned on when the corresponding user interrupt is allowed. These relays are turned off when the user
interrupt is prohibited.

M8137 = Interrupt input I0 status

M8140 = Interrupt input I1 status

M8141 = Interrupt input I3 status

M8142 = Interrupt input I4 status

M8143 = Interrupt input I6 status

M8167 = Interrupt input I7 status

m M8144: Timer Interrupt Status
When the timer interrupt is allowed, M8144 is turned on. When the timer interrupt is prohibited, M8144 is turned off.

= M8150 to M8152: Comparison Result
M8150 to M8152 turn on according to the comparison results of the CMP= (Compare(=)) instruction and the ICMP>= (Interval
Compare) instruction.
For details, see Chapter 6 "Special Internal Relays M8150, M8151, and M8152 in ICMP>=" in the "FC6A Series MICROSmart
Ladder Programming Manual".

= M8153 to M8160: Catch Input ON/OFF Status

When the rising or falling input edge of the input contact specified as the catch input is detected during a scan, the input contact
status is captured. The detectable edges are once per scan.

M8153 = Group 1/10 status

M8154 = Group 2/I1 status

M8155 = Group 3/13 status

M8156 = Group 4/14 status

M8157 = Group 5/16 status

M8160 = Group 6/17 status
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m M8172 to M8175: Transistor Source Output Overcurrent Detection
When overcurrent output occurs in a transistor protection source output on the CPU module, a special internal relay (M8172 to
M8175) is turned on. The following special internal relays have been allocated with four outputs set as one group. If overcurrent
output occurs in any of the special internal relays, it is turned on.
Even if the overcurrent output has been cleared, these special internal relays are not reset to off. To reset a special internal relay
to off, create programming to do so in the ladder program.
M8172 = Group 1 (QO to Q3) status
M8173 = Group 2 (Q4 to Q7) status
M8174 = Group 3 (Q10 to Q13) status
M8175 = Group 4 (Q14 to Q17) status

= M8184: Change HMI Module Network Settings Trigger
When M8184 is turned on, the values stored in D8437 to D8456 are set as the HMI module IP address.
The IP address is not set just by changing the values of D8437 to D8456. For details on changing the HMI module network
settings, see Chapter 3 "Network settings by HMI module special data registers" in the "FC6A Series MICROSmart
Communication Manual".

= M8185: In Daylight Saving Time Period
When the daylight saving time function is enabled, M8185 is on during the daylight saving time period. When outside of the
daylight saving time period, M8185 is off.

When the daylight saving time function is disabled, M8185 is off.

= M8186: Ethernet Port 1 Executing Auto Ping
M8186 is on when the auto ping on Ethernet port 1 is operating. M8186 is off when auto ping is stopped. For details on auto
ping, see Chapter 3 "Auto Ping Function" in the "FC6A Series MICROSmart Communication Manual".

= M8187: Ethernet Port 1 Auto Ping Stop Flag
While M8187 is on, the auto ping on Ethernet port 1 is stopped. While M8187 is off, auto ping is executed. At that time, auto
ping is executed from the smallest remote host number specified in the remote host list, regardless of the previous end status.

= M8190: Change CPU Module Ethernet Port 1 Network Settings Trigger
When M8190 is turned on, the values stored in D8303 to D8323 are set as the IP Settings/DNS Settings of Ethernet port 1 on
the CPU module.
The IP address is not set just by changing the values of D8303 to D8323. For details on changing the IP Settings/DNS Settings
of Ethernet port 1 on the CPU module, see Chapter 3 "Network settings by special data registers" in the "FC6A Series
MICROSmart Communication Manual".

m M8191: SNTP Acquisition Flag
When M8191 is turned on, the time information is acquired from the SNTP server.

m M8192 to M8197: Interrupt Input Edge

These relays turn on when an interrupt occurs with the rising edge of an interrupt input. They turn off when an interrupt occurs
with the falling edge of an interrupt input.

M8192 = Interrupt input I0 edge

M8193 = Interrupt input I3 edge

M8194 = Interrupt input I4 edge

M8195 = Interrupt input I6 edge

M8196 = Interrupt input I7 edge

M8197 = Interrupt input I1 edge

= M8200 to M8207, M8334 to M8343: User Communication Receive Instruction Cancel Flag

When M8200 to M8207 or M8334 to M8343 are turned on, the user communication receive instruction being executed is
stopped.

M8200 = User communication receive instruction being executed on client connection 1

M8201 = User communication receive instruction being executed on client connection 2

M8202 = User communication receive instruction being executed on client connection 3

M8203 = User communication receive instruction being executed on client connection 4

M8204 = User communication receive instruction being executed on client connection 5

M8205 = User communication receive instruction being executed on client connection 6

M8206 = User communication receive instruction being executed on client connection 7

M8207 = User communication receive instruction being executed on client connection 8
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6-14

M8334 = User communication receive instruction being executed on client connection 9

M8335 = User communication receive instruction being executed on client connection 10
M8336 = User communication receive instruction being executed on client connection 11
M8337 = User communication receive instruction being executed on client connection 12
M8340 = User communication receive instruction being executed on client connection 13
M8341 = User communication receive instruction being executed on client connection 14
M8342 = User communication receive instruction being executed on client connection 15
M8343 = User communication receive instruction being executed on client connection 16

M8211: HMI Module Send E-mail Server Settings Initialization
When M8211 is turned on, the settings for the send E-mail server on the HMI-Ethernet port are initialized.

M8212 to M8221, M8345 to M8354: Connection Status

While connected to a network device via the maintenance communication server, user communication server/client, or Modbus TCP
server/client, the connection status is turned on. While not connected to a network device, the connection status is turned off.

M8212 = Connection 1
M8213 = Connection 2
M8214 = Connection 3
M8215 = Connection 4
M8216 = Connection 5
M8217 = Connection 6
M8220 = Connection 7
M8221 = Connection 8
M8345 = Connection 9
M8346 = Connection 10
M8347 = Connection 11
M8350 = Connection 12
M8351 = Connection 13
M8352 = Connection 14
M8353 = Connection 15
M8354 = Connection 16

M8222 to M8231, M8355 to M8364: Disconnect User Communication Connection

When connected to a remote host via user communication, the corresponding connection is disconnected when M8222 to

M8231 is turned on.
M8222 = Connection 1
M8223 = Connection 2
M8224 = Connection 3
M8225 = Connection 4
M8226 = Connection 5
M8227 = Connection 6
M8230 = Connection 7
M8231 = Connection 8
M8355 = Connection 9
M8356 = Connection 10
M8357 = Connection 11
M8360 = Connection 12
M8361 = Connection 13
M8362 = Connection 14
M8363 = Connection 15
M8364 = Connection 16
These relays are enabled only when a user communication client is used.

M8232: HMI Module Connection Information Reference Connection Status

M8232 is turned on when there is a connection with the connection nhumber specified by D8429. M8232 is turned off when there

is no connection.

M8250: Download from SD Memory Card Execution Flag

When M8250 is turned on, a ZLD file is downloaded from the SD memory card. The file that will be downloaded is the ZLD file

specified in the autoexec.ini file.
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= M8251: Upload to SD Memory Card Execution Flag
When M8251 is turned on, a ZLD file is uploaded to the SD memory card.
A ZLD file is created with the file name specified in the autoexec.ini file.

m M8252: Executing SD Memory Card Download
M8252 is turned on when starting execution of the download from the SD memory card, and when the download has completed,
it is turned off.

m M8253: Executing SD Memory Card Upload
M8253 is turned on when starting execution of the upload to the SD memory card, and when the upload has completed, it is
turned off.

m M8254: SD Memory Card Download/Upload Execution Completed Output
M8254 is turned off when starting execution of the download from the SD memory card or the upload to the SD memory card,
and when the download or upload has completed, it is turned on.

= M8255: SD Memory Card Download/Upload Execution Error Output
M8255 is updated when execution of the download from the SD memory card or the upload to the SD memory card has
completed. M8255 is turned on when D8255 (Download/Upload Execution Status) is a value other than 0.

= M8260: Write Recipe Execution Flag
When M8260 is turned on from off, write recipe is executed for all channels of the block number specified by D8260 (Recipe
Block Number).

= M8261: Read Recipe Execution Flag
When M8261 is turned on from off, read recipe is executed for all channels of the block number specified by D8260 (Recipe
Block Number).

m M8262: Executing Write Recipe
M8262 is turned on when the write recipe processing starts, and it is turned off when the processing has completed. M8262 also
is turned off when read recipe processing starts.

m M8263: Executing Read Recipe
M8263 is turned on when the read recipe processing starts, and it is turned off when the processing has completed. M8263 also
is turned off when write recipe processing starts.

= M8264: Recipe Channel Execution Completed Output
M8264 is turned off when starting to read or write a recipe channel, and it is turned on when reading or writing a recipe channel
has completed.

m M8265: Recipe Execution Error Output
M8265 is turned on when recipe execution has completed and D8264 (Recipe Execution Status) is a value other than 0. For
details on recipes, see "Recipe Function" on page 11-8.

m M8266: Recipe Block Execution Completed Output
M8266 is turned off when starting to read or write a recipe block, and it is turned on when reading or writing a recipe block has
completed.

m M8267: Read Restriction for Recipe Internal Memory (ROM-Range)
M8267 is turned on when reading or writing to a recipe block in internal memory (ROM-Range) has completed. When M8267 is
on, recipes cannot be read to internal memory (ROM-Range 1) and internal memory (ROM-Range 2). When reading recipes,
turn off M8267.

= M8271: Download MQTT Basic Settings from SD Memory Card Execution Flag
When M8271 is turned on, the files for MQTT Basic Settings are downloaded. For details on the files for MQTT Basic Settings,
see "SD Memory Card Folder Structure and Files" on page 11-4.

m M8272: Download MQTT Basic Settings from SD Memory Card Execution Completed Output
M8272 is turned off when downloading the files for MQTT Basic Settings is started, and it is turned on once the download is
finished.

m M8273: Download MQTT Basic Settings from SD Memory Card Error Output
M8273 is turned off when downloading the files for MQTT Basic Settings is started, and it is turned on if an error occurs during
the process.
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= M8300 to M8304: J1939 Communication
Special internal relays used in 11939 communication. For details, see Chapter 8 "J1939 Communication" in the "FC6A Series
MICROSmart Communication Manual".

= M8311 to M8314: Key Input Status
While the ESC button and direction buttons on the HMI module are simultaneously pressed, the corresponding special internal
relays are turned on. When the keys are not pressed, the relays are turned off.
M8311 = ESC key + Up (&) key
M8312 = ESC key + Down (%) key
M8313 = ESC key + Left () key
M8314 = ESC key + Right (®) key

= M8320: Initialize Expansion Interface Remote Master/Slave
When M8320 is turned on, expansion interface remote master and slave modules along with the expansion modules that are
connected to the expansion interface remote slave modules are initialized. One the initialization is finished, M8320 is
automatically turned off and the I/0O refresh at the expansion interface remote slave modules will resume.

= M8331: Ethernet Port 2 Executing Auto Ping
M8331 is on when the auto ping on Ethernet port 2 is operating. M8331 is off when auto ping is stopped. For details on auto
ping, see Chapter 3 "Auto Ping Function" in the "FC6A Series MICROSmart Communication Manual".

= M8332: Ethernet Port 2 Auto Ping Stop Flag
While M8332 is on, the auto ping on Ethernet port 2 is stopped. While M8332 is off, auto ping is executed. At that time, auto
ping is executed from the smallest remote host humber specified in the remote host list, regardless of the previous end status.

m M8333: Change CPU Module Ethernet Port 2 Network Settings Trigger
When M8333 is turned on, the values stored in D8630 to D8650 are set as the IP Settings/DNS Settings of Ethernet port 2 on the CPU module.
The IP address is not set just by changing the values of D8630 to D8650. For details on changing the IP Settings/DNS Settings of Ethernet port
2 on the CPU module, see Chapter 3 "Network settings by special data registers" in the "FC6A Series MICROSmart Communication Manual".

= M8344: Ethernet Port 1 Send E-mail Server Settings Initialization
When M8344 is turned on, the settings for the send E-mail server on the Ethernet port 1 are initialized.

= M8401: Download Files for Server Functions from SD Memory Card Execution Flag
When M8401 is turned on, the files for Server Functions are downloaded. For details on the files for Server Functions, see "SD
Memory Card Folder Structure and Files" on page 11-4.

= M8402: Download Files for Server Functions from SD Memory Card Execution Completed Output
M8402 is turned off when downloading the files for Server Functions is started, and it is turned on once the download is finished.

= M8403: Download Files for Server Functions from SD Memory Card Error Output
M8403 is turned off when downloading the files for Server Functions is started, and it is turned on if an error occurs during the
process.

= M8404: Plus CPU Module Web Server Operation Status
M8404 turns on when the Plus CPU module web server starts, and it is turned off in the following cases.

e When the Plus CPU module power is turned on

¢ At the start of downloading the user program

¢ At the start of downloading system software

¢ At the start of downloading the files for the Server Functions

Note: Even if D8303 (CPU Module Ethernet Port 1 IP Settings / DNS Settings Switching) is changed, M8404 is not turned off.

= M8450: BACnet Communication Bit
While M8450 is on, BACnet communication is performed.

m M8460: EtherNet/IP Communication Bit
This special internal relay enables or disables EtherNet/IP communication.
OFF: Disable EtherNet/IP communication
ON: Enable EtherNet/IP communication
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Special Data Register

Special Data Register Device Addresses

correctly.

é Warning Do not write to data in the area marked as reserved in the special data registers list. Otherwise the system may not operate

Note: R/W is an abbreviation for read/write.
The notation for the R/W field is as follows.
R/W: The device can be both read from and written to

R: Read-only
W: Write-only
A?:I?:I‘:'Iecses Description Update Timing R/W
D8000 Quantity of Inputs When I/0 initialized R
D8001 Quantity of Outputs When I/0O initialized R
D8002 CPU Module Type Information Power-up R
ggggi — Reserved — - -
D8005 General Error Code When error occurred R/W
D8006 User Program Execution Error Code When error occurred R
D8007 — Reserved — - -
D8008 Year Every 500 ms R
D8009 Month Every 500 ms R
D8010 Day Every 500 ms R
D8011 Calendar/Clock Current Data Day of the Week Every 500 ms R
——— 1 (Read only)
D8012 Hour Every 500 ms R
D8013 Minute Every 500 ms R
D8014 Second Every 500 ms R
D8015 Year — W
D8016 Month — W
D8017 Day — W
“Dgois | CaIe_ndar/CIock New Data Day of the Week — W
———— 1 (Write only)
D8019 Hour — W
D8020 Minute — W
D8021 Second - W
D8022 Constant Scan Time Preset Value (1 to 1,000 ms) - W
D8023 Scan Time Data Scan T!me Curr.ent Value (ms) Every scan R
D8024 Scan Time Maximum Value (ms) At occurrence R
D8025 Scan Time Minimum Value (ms) At occurrence R
D8026 Communication Mode Information (Port 1 to Port 3) Every scan R
gggi; — Reserved — - -
D8029 System Software Version Power-up R
D8030 Communication Cartridge Information Power-up R
D8031 Optional Device Connection Information Power-up R
D8032 Interrupt Input Jump Destination Label No. (I1) — R/W
D8033 Interrupt Input Jump Destination Label No. (I3) — R/W
D8034 Interrupt Input Jump Destination Label No. (14) — R/W
D8035 Interrupt Input Jump Destination Label No. (16) — R/W
D8036 Timer Interrupt Jump Destination Label No. — R/W
D8037 Number of Connected I/O Modules When I/O initialized R
328;? — Reserved — - -
D8040 Slave Number (Port 4) - R/W
D8041 Slave Number (Port 5) - R/W
D8042 Slave Number (Port 6) - R/W
D8043 Slave Number (Port 7) - R/W
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AI:;:I‘:-I::S Description Update Timing R/W
D8044 Slave Number (Port 8) — R/W
D8045 Slave Number (Port 9) — R/W

Dgg?)i ;0 — Reserved — - -
D8052 J1939 Communication Error Code Every scan R/W

Dggii ;0 — Reserved — - -
D8056 Battery Voltage — R
D8057 Analog Volume (AIO) Every scan R
D8058 Built-in Analog Input (AI1) Every scan R
D8059 Analog Input Status AIO Every scan R
D8060 Analog Input Status AIl Every scan R

Dgggééo — Reserved — - -
D8067 Backlight ON Time — R/W
D8068 — Reserved — - -

Slave 1 Communication Status/Error (When Data Link Master Mode
D8069 Slave Communication Status/E/rror (V\(/hen Data Link Slave Mode) ) When error occurred R
D8070 Slave 2 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8071 Slave 3 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8072 Slave 4 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8073 Slave 5 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8074 Slave 6 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8075 Slave 7 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8076 Slave 8 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8077 Slave 9 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8078 Slave 10 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8079 Slave 11 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8080 Slave 12 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8081 Slave 13 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8082 Slave 14 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8083 Slave 15 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8084 Slave 16 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8085 Slave 17 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8086 Slave 18 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8087 Slave 19 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8088 Slave 20 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8089 Slave 21 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8090 Slave 22 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8091 Slave 23 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8092 Slave 24 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8093 Slave 25 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8094 Slave 26 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8095 Slave 27 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8096 Slave 28 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8097 Slave 29 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8098 Slave 30 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8099 Slave 31 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8100 Slave Number (Port 1) — R/W
D8101 — Reserved — - -
D8102 Slave Number (Port 2) — R/W
D8103 Slave Number (Port 3) — R/W
D8104 Control Signal Status (Port 1 to 5) Every scan R
D8105 RS232C DSR Input Control Signal Option (Port 1 to 5) Every scan R/W
D8106 RS232C DTR Output Control Signal Option (Port 1 to 5) Every scan R/W
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IDEC

Device . .
Address Description Update Timing R/W
D8107to
D8119 — Reserved — - -
D8120 . Type ID/Status — R
————— HMI Module Information -
D8121 System Software Version - R
D8122 ) ) Type ID/Status — R
—————— Cartridge Slot 1 Information -
D8123 System Software Version - R
D8124 . . Type ID/Status — R
—————— Cartridge Slot 2 Information -
D8125 System Software Version - R
D8126 ) ) Type 1D/Status — R
————— Cartridge Slot 3 Information -
D8127 System Software Version - R
D8128to
D8169 — Reserved — - -
D8170 Analog I/0 Cartridge I/0 AI2/AQ2 Every scan R
D8171 Analog I/0 Cartridge I/0 AI3/AQ3 Every scan R
D8172 Analog I/0 Cartridge Status AI2/AQ2 Every scan R
D8173 Analog I/0 Cartridge Status AI3/AQ3 Every scan R
D8174 Analog I/0 Cartridge I/O Al4/AQ4 Every scan R
D8175 Analog I/0 Cartridge I/O AI5/AQ5 Every scan R
D8176 Analog I/0 Cartridge Status AI4/AQ4 Every scan R
D8177 Analog I/0 Cartridge Status AI5/AQ5 Every scan R
D8178 Analog I/0 Cartridge I/O AI6/AQ6 Every scan R
D8179 Analog I/0 Cartridge I/O AI7/AQ7 Every scan R
D8180 Analog I/0 Cartridge Status AI6/AQ6 Every scan R
D8181 Analog I/0 Cartridge Status AI7/AQ7 Every scan R
D8182to
D8191 — Reserved — - -
D8192 High Word Current Value/Frequency Measurement (I1) Current Every scan R
D8193 ah d Low Word Value Every scan R
Dg194 | High-spee High Word — R/W
08195 | Counter o Word Preset Value RV
— " | (Group 2/11) ow Wor /
D8196 High Word — R/W
—_ Reset Value
D8197 Low Word - R/W
D8198 High Word Current Value/Frequency Measurement (I7) Current Every scan R
D8199 ah d Low Word Value Every scan R
Dg200 | High-spee High Word — R/W
~Dg201 | Counter o Word Preset Value W
— | (Group 6/17) ow wor /
D8202 High Word — R/W
—_ Reset Value
D8203 Low Word — R/W
D8204 Control Signal Status (Port 6 to 9) Every scan R
D8205 RS232C DSR Input Control Signal Option (Port 6 to 9) Every scan R/W
D8206 RS232C DTR Output Control Signal Option (Port 6 to 9) Every scan R/W
D8207to
D8209 — Reserved — - -
D8210 Hih d High Word Current 