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SAFETY PRECAUTIONS

o Read the "FC6A Series MicroSmart All-in-One Type 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.
« 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.

o 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.

« 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 electrical shocks or fire hazard.

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 All-in-One Type User’s Manual".
Improper installation will result in falling, failure, or malfunction of the FC6A Series MicroSmart.

A Caution Caution 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 All-in-One Type 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.
e 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.

e 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.

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

Europe.
e 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.
¢ 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.

Preface-1 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 IDE c



ABourt THIS MANUAL

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: Functional Modules
Overview of each module of the functional modules and the maximum number of modules that can be connected.

Chapter 10: Analog Cartridge
Overview of the analog cartridges, their specifications, and also describes analog parameter settings and configuration methods.

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

Chapter 12: Expansion Module and Cartridge Settings
Description of the expansion module and cartridge settings that configure the usage of expansion 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.

Publication history
December 2015  First Edition

February 2016 Second Edition

Trademarks
FC6A Series MicroSmart is a trademark of IDEC Corporation.

IDE c FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 Preface-2



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.
¢ Low Voltage Directive
o EMC Directive
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
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.
« UL508
o CSA C22.2 No.142
« ANSI/ISA 12,12,01"!
« CAN/CSA C22.2 No.213™

*1 Certain FC6A Series MicroSmart models are not compatible. For details, please contact IDEC Corporation.
For details on compatible 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.
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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

Describes product specifications, installation and wiring instructions, instructions for
basic programming operations and special functions, device and instruction lists,
communication functions, and troubleshooting procedures for the FC6A Series
MicroSmart series.

FC6A Series MicroSmart Describes basic operations for programming with ladders on the FC6A Series

FC9Y-B1726 . MicroSmart, monitoring methods, device and instruction lists, and details of each
LAD Programming Manual instruction

FC6A Series MicroSmart
FC9Y-B1722 All-in-One Type User’s Manual
(this manual)

FC6A Series MicroSmart Describes specifications related to FC6A Series MicroSmart communication,
All-in-One Type Communication Manual | descriptions of functions, configuration methods, and usage examples.
FC6A Series MicroSmart

FCOY-B1734 PID Module User's Manual Describes PID module specifications and functions.

FC9Y-B1730

Describes usage instructions for WindLDR, programming software for the FC6A

WindLDR Hel
! P Series MicroSmart series.
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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

All-in-One Type

FC6A-C16R1AE, FC6A-C16R1CE, FC6A-C16K1CE, FC6A-C16P1CE,
FC6A-C24R1AE, FC6A-C24R1CE, FC6A-C24K1CE, FC6A-C24P1CE,
FC6A-C40R1AE, FC6A-C40R1CE, FC6A-C40K1CE, FC6A-C40P1CE,
FC6A-C40R1DE, FC6A-C40R1DE, FC6A-C40K1DE, FC6A-C40P1DE

CAN 11939 All-in-One Type

FC6A-C40R1AE], FC6A-C40R1CE], FC6A-C40K1CEJ, FC6A-C40P1CEJ,
FC6A-C40R1DE], FC6A-C40K1DE], FC6A-C40P1DE]

The general term for the model with 16 I/O points

CPU module

16-1/0 type (FC6A-C16R1AE, FC6A-C16R1CE, FC6A-C16K1CE, FC6A-C16P1CE)

24-1/0 type The general term for the model with 24 I/O points
(FC6A-C24R1AE, FC6A-C24R1CE, FC6A-C24K1CE, FC6A-C24P1CE)
The general term for the model with 40 I/O points
(FC6A-C40R1AE, FC6A-C40R1CE, FC6A-C40K1CE, FC6A-C40P1CE,

40-1/0 type FC6A-C40R1DE, FC6A-C40R1DE, FC6A-C40K1DE, FC6A-C40P1DE,

FC6A-C40R1AE], FC6A-C40R1CE], FC6A-C40K1CEJ, FC6A-C40P1CE],
FC6A-C40R1DEJ, FC6A-C40K1DE], FC6A-C40P1DEJ)

AC power type

FC6A-C16R1AE, FC6A-C24R1AE, FC6A-C40R1AE, FC6A-C40R1AE]

24V DC power type
DC power type

FC6A-C16R1CE, FC6A-C24R1CE, FC6A-C40R1CE, FC6A-C16K1CE,
FC6A-C24K1CE, FC6A-C40K1CE, FC6A-C16P1CE, FC6A-C24P1CE,
FC6A-C40P1CE, FC6A-C40R1CE], FC6A-C40K1CE], FC6A-C40P1CE]

12V DC power type

FC6A-C40R1DE, FC6A-C40K1DE, FC6A-C40P1DE, FC6A-C40R1DE],
FC6A-C40K1DEJ, FC6A-C40P1DE]

FC6A-C16R1AE, FC6A-C16R1CE, FC6A-C24R1AE, FC6A-C24R1CE,

Relay output type FC6A-C40R1AE, FC6A-C40R1CE, FC6A-C40R1DE, FC6A-C40R1AE],
FC6A-C40R1CEJ, FC6A-C40R1DE]
Transistor sink output FC6A-C16K1CE, FC6A-C24K1CE, FC6A-C40K1CE, FC6A-C40K1DE,
) type FC6A-C40K1CEJ, FC6A-C40K1DE]
Transistor output type

Transistor protection
source output type

FC6A-C16P1CE, FC6A-C24P1CE, FC6A-C40P1CE, FC6A-C40P1DE,
FC6A-C40P1CEJ, FC6A-C40P1DE]

Expansion module

Expansion I/O module, functional module

Expansion I/0O module

Input module, output module, mixed I/O module

Functional module

Analog module, PID module

Analog module

Analog input module, analog output module,
mixed analog I/O module

Option module

HMI module, expansion interface module,
analog cartridge, communication cartridge

Cartridge Analog cartridge, communication cartridge
WindLDR WindLDR application software
USB cable USB maintenance cable (HG9Z-XCM42),

USB Mini-B extension cable (HG9Z-XCE21)

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

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.

Modbus master request table

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 Type programmable controller with excellent expandability and a variety of
communication functions. The CPU modules are equipped with 16-, 24-, and 40-I/Os and support either 100 to 240V AC, 24V DC,
or 12V DC power supplies.

Expansion I/O modules, analog cartridges, communication 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.

CPU module

FCOA-C40R1AE])

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

Ethernet port
E: Ethernet port
None: No Ethernet port

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

Terminal specification
1: Pluggable terminal block

Output type

R: Relay output

K: Transistor sink output

P: Transistor protection source output
I/0O points

16: 16 I/0O points

24: 24 1/0O points

40: 40 I/0 points

Module type
C: All-in-One Type

Note: For details on the product specifications, see "Product Specifications" on page 2-1.
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1: GENERAL INFORMATION

HMI module

FC6A - P

H1

Interface specification
1: Communication connector

Module type
PH: HMI module

Expansion I/0 module

FCGA-M 0 8 BR 1

—I_—Terminal specification
1: Pluggable terminal block
3: MIL connector

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: 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 I/0O points

Analog module

1-2

FCOA - J

Module type
N: Input module
R: Output module (Relay output)
T: Output module (Transistor output)
M: Mixed I/O module

—l_—TerminaI specification
1: Pluggable terminal block
Input type
None: Voltage/current input
N: Voltage/current/resistance temperature detector input
U: Thermistor/thermocouple input

Maximum resolution
A: 12 bits
C: 16 bits

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

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

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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1: GENERAL INFORMATION

PID module

FC6A-F 2 M R

Lt

Expansion interface module

FC6A - EXM 2

Terminal specification
1: Pluggable terminal block
Output type
None: Voltage/current input
R: Relay output

Input type
M: Multi input
Control loop points
2: 2 points

Module type
F: PID module

Module configuration
2: Integrated

Module type

EXM: Expansion interface module

Analog cartridge

FC6A-P K 2 A

—I_—Output type (Analog cartridge only)
V: Voltage output
W: Current output

Input type (Analog cartridge only)
None: Voltage/current input
P: Resistance temperature detector/thermocouple input

Maximum resolution (Analog cartridge only)
A: 12 bits
C: 16 bits

I/0 points (For an analog cartridge)
2: 2 1/0O points

Communication cartridge

FC6A-P C 1
1

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

Communication/terminal specifications (for a communication cartridge)

1: RS232C communication/terminal block
3: RS485 communication/terminal block

VIDEC

Module type
PC : Communication cartridge
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1: GENERAL INFORMATION

Connector

FC6A-P M ]

[ AO8PNOJS

Quantity per pack
02: 2
05: 5

Sale configuration
PN: 1 pack

Number of pins
03: 3
05: 5
08: 8
09: 9
10: 10
11: 11
12: 12
13: 13
17: 17

Terminal specification

A: 5.08 mm pitch, screw connection

B: 5.08 mm pitch, front screw connection

C: 3.81 mm pitch, front connection

D: 5.08 mm pitch, screw connection
(dedicated for use with the CPU module
power supply terminal)

E: Front screw connection with screw flange
(dedicated for use with CAN communication)

None: MIL connector

Wiring connection configuration
T: Screw fastened type
(no silk printing: for FC6A)
S: Spring clamp type
(no silk printing: for FC6A)
TS: Screw fastened type
(with source output silk printing: for FC4A/FC5A)
TK: Screw fastened type
(with sink output silk printing: for FC4A/FC5A)
C: MIL connector

Cable

1-4

FC9Z-H 0 5

Product classification
PM: Connector

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

FCA-B H 1 P N O 2

Quantity per pack
02: 2
05:5

Sale configuration
PN: 1 pack

Type 2
1: Standard product

Product classification
BH: Battery holder
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1: GENERAL INFORMATION

CPU Module Type Numbers and Functions List

Type numbers and functions

Type Number

Power Supply

Inputs and
Outputs™!

USB
Port

Ethernet
Port 1

Number of
Cartridge
Slots

CAN
Port

Serial
Port 1

SD Memory
Card Slot

Analog Input/
Volume

FC6A-C24R1AE
FC6A-C40R1AE

FC6A-C16R1AE

100 to 240V AC

16 (496)

24 (504)

40 (520)

FC6A-C16K1CE
FC6A-C16P1CE
FC6A-C24R1CE
FC6A-C24K1CE
FC6A-C24P1CE
FC6A-C40R1CE
FC6A-C40K1CE
FC6A-C40P1CE

FC6A-C16R1CE

24V DC

16 (496)

24 (504)

FC6A-C40K1DE
FC6A-C40P1DE

FC6A-C40R1DE

12v DC

FC6A-C40R1AE]

100 to 240V AC

FC6A-C40K1CE]
FC6A-C40P1CE]

FC6A-C40R1CE]

24V DC

FC6A-C40K1DE]
FC6A-C40P1DE]

FC6A-C40R1DE]

12v DC

40 (520)

Yes

Yes

1

2

Yes

Yes

Yes

Yes (1 each)

*1 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

1-6

SD Memory Card (2GB)

HG9Z-XMS2

J

S

USB Maintenance Cable

HG9Z-XCM42

External Device/O/I Communication Cable

FC6A-KC1C

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722

Panel Mount USB Extension Cable

HG9Z-XCE21

0O/ 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 ps and advanced
instructions (MOV) in 0.120 ps. This improves real time performance during program execution.

Abundant Program Capacity

The program capacity of the FC6A Series MicroSmart is a maximum of 384,000 bytes (approximately 48,000 steps) for the All-in-
One Type. The CAN 11939 All-in-One Type also has a maximum of 640,000 bytes (approximately 80,000 steps). The FC6A Series
MicroSmart can be incorporated into a wide variety of systems thanks to the large program capacity.

If the user program Online Edit function is used, the program capacity is restricted to 72,000 bytes (approximately 9,000 steps).

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 maintenance communication, user communication, Modbus communication, and data link
communication. It also supports the SNTP function, web server function, and send email function using Ethernet to meet demands
for remote monitoring and maintenance. The FC6A Series MicroSmart is equipped with RS232C, RS485, an Ethernet port, and a
USB port as communication interfaces, which allows it to be connected to various devices including computers, operator interfaces,
and printers. The CAN J1939 All-in-One Type is also equipped with a CAN port that supports 31939 communication.

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 an optional SD memory card (HG9Z-XMS2) or 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 receives short input pulses from sensors without regard to the scan time. A maximum of 6 catch inputs can be
used.

Input Filter

The input filter can be adjusted, according to the width of input signals, to reject input noises. Selectable input filter values to pass
input signals are 0 ms, and 3 through 15 ms in 1 ms increments. The input filter rejects inputs shorter than the selected input filter
value minus 2 ms. This function is useful for eliminating input noises and bounce in limit switches.

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 0 to 1,000 digital value in a special data register. There is one built-in analog
input.

Analog Volume 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 volume.

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.
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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 can be used simultaneously.

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

Rotary High-speed Pulse Input
Encoder

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 a maximum of six inputs can be

measured.
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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 RS232C and RS485 communication. The Ethernet
port is standard equipment to enable communication using Ethernet. The CAN J1939 All-in-One Type is equipped with a CAN port

to enable 11939 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).

J1939 Communication

The CAN 11939 All-in-One Type 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 All-in-One Type 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

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, and Modbus TCP communication are possible.

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.

Communication Cartridge
(option module)

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

CAN port

The CAN J1939 All-in-One Type is capable of 11939 communication using this port.
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Communication Ports, Serial Port 1, Communication Cartridge 1 and 2 Corresponding Table
The communication ports that are used in serial communication support the following communication interfaces.

Serial Port

Type No.
Port 1 Port 2 Port 3

FC6A-C16R1AE
FC6A-C16R1CE
FC6A-C16K1CE
FC6A-C16P1CE No supported communication
FC6A-C24R1AE interface

FC6A-C24R1CE
FC6A-C24K1CE
FC6A-C24P1CE Serial Port 1*

FC6A-C40R1AE
FC6A-C40R1CE
FC6A-C40K1CE Cartridge Slot 1

FC6A-C40P1CE communication cartridge™ *
FC6A-C40R1DE
FC6A-C40K1DE
FC6A-C40P1DE Cartridge Slot 2

FC6A-C40R1AE] communication cartridge™ *
FC6A-C40R1CE]
FC6A-C40K1CEJ
FC6A-C40P1CE]
FC6A-C40R1DEJ
FC6A-C40K1DE]
FC6A-C40P1DE]

No supported communication
interface

*1 Can be used as port 1 for RS232C communication or R5485 communication.

To use, configure the interface under Communication Port in Function Area Settings.
*2  Can be used as port 2 by installing the R5232C communication cartridge (FC6A-PC1) or the RS485 communication cartridge (FC6A-PC3).
*3  Can be used as port 3 by installing the RS232C communication cartridge (FC6A-PC1) or the RS485 communication cartridge (FC6A-PC3).
*4  Cannot be set to "Data Bits: 7 bits" and "Parity: None".

Notes:
o For the locations of serial port 1, cartridge slot 1, and cartridge slot 2, see "Part Names and Functions" on page 2-2.

o For serial port 1 wiring, see "Other Inputs and Ports" on page 2-34. For communication cartridge wiring, see "Terminal Arrangement and
Wiring Examples" on page 2-95.
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Maintenance Communication

The maintenance communication of the FC6A Series MicroSmart enables you to check the operating status and 1I/0O 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 All-in-
One Type Communication Manual".

Supported ports™!

. Ethernet Port 1 and Communication
USB Port Serial Port 1 HMI-Ethernet Port*2 Cartridge CAN Port
Yes Yes Yes Yes No

*1 Depending on the port that will be used, there are restrictions on the maintenance communication methods that can be used. For details on the
restrictions, see the "FC6A Series MicroSmart All-in-One Type 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 H
i il |

I 7]

Windows Computer

USB Port HG9Z-XCM42 USB Maintenance Cable

e —— h E I \\\\ (e |3 ﬁ b . ]
—= \ Type A Plug Mini-B Plug B . d

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

FC6A Series MicroSmart FC6A Series MicroSmart IFC6A Series MicroSmart

Ethernet Port 1 Ethernet Port 1 Ethernet Port 1
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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 All-in-One Type Communication Manual".

Supported ports

USB Port Serial Port 1 Ethernet Port 1 Communication CAN Port
Cartridge
No Yes Yes Yes No

m 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.

For details on Modbus communication, see the "FC6A Series MicroSmart All-in-One Type Communication Manual".

Supported ports

USB Port Serial Port 1 Ethernet Port 1 Communication CAN Port
Cartridge
No Yes Yes Yes No

» 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

Temperature Controller Inverter

Serial Port 1
(Port 1)
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Data Link System

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 All-in-One Type Communication Manual".

Supported ports

USB Port Serial Port 1 Ethernet Port 1 Communication CAN Port
Cartridge
No Yes No Yes No

= 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)

i 1 |

FC6A Series MicroSmart FC6A Series MicroSmart

(Slave Station 1) (Slave Station 31)
Serlal Port 1
(Port 1)

lcocoooo0000)
! I ] 1 000000000000

" — -

H, 1
[

\S
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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 FC6A Series MicroSmart has eight TCP/IP connections that can be used for Ethernet communication functions. Each of these
connections can simultaneously be used for a different communication protocol. Each connection can be configured for
maintenance communication, user communication, or Modbus TCP communication.

Supported ports

USB Port Serial Port 1 Ethernet Port 1 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 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 as user communication. Connection 4 to connection 8 are not used.

(N,

{1
Ethernet
E I Ethernet Hub E mITTTTH Ethernet Hub

3
{

"

Barcode Reader

| =

Ethernet Port 1 "z o
FC6A Series MicroSmart Windows Computer  “gperator Interface

[ =] \

Notes:
« 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

USB Port Serial Port 1 Ethernet Port 1 Communication CAN Port
Cartridge
No Yes Yes Yes No

= 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

T T H
i il 1

Serial Communication Port
(RS2320C)

[ ]

[ T |

Serial Port 1

Operator Interface (Port 1)

0/I 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.

Using J1939 Communication

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

For details on J1939 communication, see the "FC6A Series MicroSmart All-in-One Type Communication Manual".

Supported ports

USB Port Serial Port 1 Ethernet Port 1 Communication CAN Port
Cartridge
No No No No Yes

m CAN Port Usage Example
This example shows the FC6A Series MicroSmart communicating with a 11939-compatible engine. The CAN port of the CAN 11939

All-in-One Type is connected to the engine.

O m
" 1) 1)
il il I |
Hﬁ R
% rose
1
CAN Port [ |
ﬂ D i T I'|

) H

FC6A Series MicroSmart Engine
(CAN 31939 All-in-One Type)
FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 1-17

IDEC



1: GENERAL INFORMATION

1-18 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 IDE c



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, including CPU modules (All-in-One Type, CAN 31939 All-in-

One Type), expansion I/O modules (input modules, output modules, mixed I/O modules), functional modules (analog modules,
PID modules), and option modules (expansion interface module, HMI module, analog cartridges, communication cartridges).
Normal Operating Conditions

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

Ambient Operating Temperature -10 to+55°C ™!

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 1P20 (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.
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2! PRODUCT SPECIFICATIONS

CPU Module
All-in-One Type

The All-in-One Type CPU module is available in two types: the All-in-One Type equipped with analog input and serial ports (RS-

232C/RS-485) and the CAN J1939 All-in-One Type equipped with a CAN port.

Part Names and Functions
m All-in-One Type
Example: FC6A-C40R1AE

. (_ N
(2) Cartridge Slot 1 p— E/| (5) Battery Holder
(3) Cartridge Slot 2 =
26) Analog Volume: E—
(26) 9 (1) Sensor Power Terminals =
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(No U;Spp‘ll;ltypes S)ower (4) Input Terminals J ===
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N ity ittt
. jgwg%LT —
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1 1
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i ’ i
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— .‘\____________!! _____________ | \ Right Side Y,

(16) Serial Portl

(18) ACT LED
(19) LINK LED

(21) USB Port

(20) Power Supply Terminals

(29) Dummy Cartridges

(27) SD Memory Card Cover (28) Analog Port Cover

(35) Communication
Connector Protection Sticker,

260l
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ET\EQ (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.
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LED Indicators

Y
(30) Expansion Connector

ight 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]
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2! PRODUCT SPECIFICATIONS

(1) Sensor power terminals (AC power type)
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 for installing an analog cartridge or communication cartridge.

(3) Cartridge Slot 2 (40-1I/0 type only)
This slot is used for installing an analog cartridge or communication cartridge.

The 16-I/0 and 24-I/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 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 power is supplied to the CPU module.

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

(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

¢ When access to the SD memory card was stopped by the SD memory card access stop flag (M8076)
¢ 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) ¢ When the FC6A Series MicroSmart is stopping access due to the SD memory card access stop flag
(M8076) turning on (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 2,300 < (D8056) Normal Sufficient battery level.
Flashing (1 s cycle) 2,300 > battery voltage 2,000 < (D8056) Warning Low battery level.
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).
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2! PRODUCT SPECIFICATIONS

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

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

(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), 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 Chapter 5 "Function Switch Configuration" on page 5-9.

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

(26) Analog Volume
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 volume. 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 an analog
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.

(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.
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2! PRODUCT SPECIFICATIONS

(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 Type
Example: FC6A-C40R1AE]

) N
(2) Cartridge Slot 1 (5) Battery Holder
(3) Cartridge Slot 2
(1) Sensor Power Terminals =
(Not ussSd Yvng De(; g)ower (4) Input Terminals ) 2
(24) Function Switch PRl types. / % 4 Top
A J
(o N e e o e -
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T e |\ T === bbbttt 1
— N— /:x__;*‘ — b
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1 1
] | e
i |
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___________________________ |
___________________________ \_ Right Side )

(22) SD Memory Card Slot

(21) USB Port

(16) CAN Ports

(17) Ethernet Port 1 (15) Output Termina
(18) ACT LED

(19) LINK LED

(20) Power Supply Terminals

(25) SD Memory Card Cover

(26) Dummy Cartridges
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Connector Protection Sticker
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—
(30) USB Port Cover \ (28) Ethernet Port 1 Cover

(29) Power Supply Terminals Cover
The content in brackets is the LED indicator name on the FC6A Series MicroSmart.
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(7) Input LEDs [IN]
(8) Output LEDs [OUT]
s (9) Power LED [PWR]
(10) Run LED [RUN]
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(12) SD Memory Card Status LED [SD]
(13) Battery Status LED [BAT]
(14) Status LED [STAT]
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2! PRODUCT SPECIFICATIONS

(1) Sensor power terminals (AC power type)
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 for installing an analog cartridge or communication cartridge.

(3) Cartridge Slot 2
This slot is used for installing an analog cartridge or communication cartridge.

(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 power is supplied to the CPU module.

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

(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

When access to the SD memory card was stopped by the SD memory card access stop flag (M8076)
When the FC6A Series MicroSmart power is off

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) ¢ When the FC6A Series MicroSmart is stopping access due to the SD memory card access stop flag
(M8076) turning on (slow flashing, then off)

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

OFF

ON

(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 (D8449) > 2,300 Normal Sufficient battery level.
Flashing (1 s cycle) 2,300 = battery voltage (D8449) > 2,000 Warning Low battery level.
On 2,000 > battery voltage (D8449) 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).
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2! PRODUCT SPECIFICATIONS

(16) CAN Ports
These ports allow 11939 communication.

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

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

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

(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), 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 Chapter 5 "Function Switch Configuration" on page 5-9.

(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 an analog
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. Open the power supply terminals cover when removing and
attaching the power supply terminals.

(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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PRODUCT SPECIFICATIONS

Power Supply Specifications

m AC Power Type

Type No.

FC6A-C16R1AE, FC6A-C24R1AE, FC6A-C40R1AE, FC6A-C40R1AE]

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-C24R1AE 35 VA 61 VA
FC6A-C40R1AE 41 VA 74 VA
FC6A-C40R1AE] 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 3-35

Power Supply Wire See "Recommended Ferrule List" on page 3-35

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

FC6A-C16R1AE 370 g
) FC6A-C24R1AE 420 g
Weight
FC6A-C40R1AE 560 g
FC6A-C40R1AE] 560 g
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= 24V DC Power Type

Type No.

FC6A-C16R1CE, FC6A-C16K1CE, FC6A-C16P1CE, FC6A-C24R1CE, FC6A-C24K1CE,
FC6A-C24P1CE, FC6A-C40R1CE, FC6A-C40K1CE, FC6A-C40P1CE, FC6A-C40R1CE],
FC6A-C40K1CEJ, FC6A-C40P1CEJ

Rated Power Voltage

24V DC

Voltage Fluctuation Range

20.4 to 28.8V DC (including ripple)

Maximum Power Consumption

When Maximum Load is Connected

FC6A-C16R1CE

3.36 W (24V DC)

13.44 W (24V DC)

FC6A-C16K1CE

4.56 W (24V DC)

13.44 W (24V DC)

FC6A-C16P1CE

4.56 W (24V DC)

13.44 W (24V DC)

FC6A-C24R1CE

3.72 W (24V DC)

16.32 W (24V DC)

FC6A-C24K1CE

4.8 W (24V DC)

16.32 W (24V DC)

FC6A-C24P1CE

4.8 W (24V DC)

16.32 W (24V DC)

FC6A-C40R1CE

4.68 W (24V DC)

21.84 W (24V DC)

FC6A-C40K1CE

4.92 W (24V DC)

21.84 W (24V DC)

FC6A-C40P1CE

4.92 W (24V DC)

21.84 W (24V DC)

FC6A-C40R1CEJ

4.92 W (24V DC)

21.84 W (24V DC)

FC6A-C40K1CEJ

4.2 W (24V DC)

21.84 W (24V DC)

FC6A-C40P1CEJ

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 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 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 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 3-35

Power Supply Wire

See "Recommended Ferrule List" on page 3-35

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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FC6A-C16R1CE 350 g
FC6A-C16K1CE 340 g
FC6A-C16P1CE 340 g
FC6A-C24R1CE 400 g
FC6A-C24K1CE 380 g
B FC6A-C24P1CE 380 g
Weight
FC6A-C40R1CE 530¢g
FC6A-C40K1CE 480 g
FC6A-C40P1CE 480 g
FC6A-C40R1CEJ 530¢g
FC6A-C40K1CEJ 480 g
FC6A-C40P1CEJ 480 g
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= 12V DC Power Type

Type No.

FC6A-C40R1DE, FC6A-C40K1DE, FC6A-C40P1DE, FC6A-C40R1DEJ, FC6A-C40K1DE],

FC6A-C40P1DE]

Rated Power Voltage

12v DC

Voltage Fluctuation Range

10.2 to 18V DC (including ripple)

Maximum Power Consumption

Standalone

When Maximum Load is Connected

FC6A-C40R1DE

4.14 W (12V DC)

23.28 W (12V DC)

FC6A-C40K1DE

3.12 W (12V DC)

23.28 W (12V DC)

FC6A-C40P1DE

3.12 W (12V DC)

23.28 W (12V DC)

FC6A-C40R1DE]

4.08 W (12V DC)

23.28 W (12V DC)

FC6A-C40K1DEJ

3.84 W (12V DC)

23.28 W (12V DC)

FC6A-C40P1DE]

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 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 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 3-35

Power Supply Wire

See "Recommended Ferrule List" on page 3-35

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

Weight

FC6A-C40R1DE 560 g
FC6A-C40K1DE 530g
FC6A-C40P1DE 530g
FC6A-C40R1DEJ 560 g
FC6A-C40K1DEJ 530g
FC6A-C40P1DE] 530g
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Function Specifications

» CPU Module Performance

FC6A-C16R1AE
FC6A-C16R1CE

FC6A-C24R1AE
FC6A-C24R1CE

FC6A-C40R1AE
FC6A-C40R1CE
FC6A-C40K1CE

FC6A-C40R1AE]
FC6A-C40R1CEJ
FC6A-C40K1CEJ

Type No. FC6A-C16K1CE FC6A-C24K1CE FC6A-C40P1CE FC6A-C40P1CEJ
FC6A-C16P1CE FC6A-C24P1CE FC6A-C40R1DE FC6A-C40R1DE)]
FC6A-C40K1DE FC6A-C40K1DEJ]
FC6A-C40P1DE FC6A-C40P1DE]
72,000 bytes
(9,000 steps)
* Writable during run-time
Program Data
Progrefm*1 g 384,000 bytes 640,000 bytes
Capacity (80,000 steps)

(48,000 steps)

* Not writable during run-time

* Not writable
during run-time

Comment Data

256,000 bytes

256,000 bytes

) 4 7 7 7
I/0 Expansion -
Expansion Interface 8 8 8 8
A Input 9 14 24 24
Basic
i Output 7 10 16 16
I/0 Points - FRE)
Basic Expansion 128 224 224 224
Expansion Interface 256 256 256 256

User Program Storage

Serial flash ROM (write durability: 100,000 times)

CPU internal flash ROM (write durability: 1,000 times)

Control System

Stored program system

Basic Instructions

42 types

Instructions Advanced

Instructions

124 types

Basic Instruction

0.042 ms/1,000 steps

Processing Speed

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

For details, see "Connection Restrictions for Expansion Modules and Option Modules" on page 3-30.

Backup Function

Backup Data

RAM (internal relays, shift registers, counters, data registers), clock

Backup Battery

Lithium ion primary cell (replaceable, BR2032)

Backup Duration

Guaranteed 1 year, replacement recommended every 4 years at 25°C

Replaceability

Yes (within 1 minute after power off)

Clock Function

Accuracy

+30 seconds/month at 25°C

Correction Function

Not available (can be corrected at the factory)

2-12 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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2! PRODUCT SPECIFICATIONS

Self-diagnostic Functions

o Keep data o WDT check

e User program sum check (EEPROM) o User program write check

e User program sum check (RAM) o Power failure

o Timer/counter preset value sum check o Clock error

o User program syntax check o Data link connection check

o User program execution check o I/0O bus initialization check
Input Filter

0 ms (without filter), 3 to 15 ms selectable (in 1 ms increments)

Catch Input/Interrupt Input

Minimum turn on pulse width: 5us
High-speed 4 Points (10, I1, 16, 17) P H

Minimum turn off pulse width: 5 ps

Minimum turn on pulse width: 35 ps

Medium-speed 2 Points (I3, I4
P s, 14) 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

Pulse Output (Transistor Output Type Only)

FC6A-C40K1CE FC6A-C40K1CEJ

Type No. FC6A-C16K1CE FC6A-C24K1CE FC6A-C40P1CE FC6A-C40P1CEJ
FC6A-C16P1CE FC6A-C24P1CE FC6A-C40K1DE FC6A-C40K1DEJ

FC6A-C40P1DE FC6A-C40P1DEJ]

. . . 4 (however, CW/
High- 100 kH 2 (h W/CCW is 1
Points igh-speed Output (100 kHz) (however, CW/CCW is 1 axis) COW is 4 axes)

Medium-speed Output (5 kHz) | 2 (however, CW/CCW is 1 axis) -

Function Switch

Points 1 (2 position slide button)
Program run/stop

Function

The function can be set in the function area settings (default setting: enabled).

Run/Stop Methods

¢ Power on/off o Special internal relay (M8000) operation
e WindLDR RUN/STOP command o Operation of the set inputs with the stop and reset input terminals
¢ Function switch operation

IDE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 2-13



2! PRODUCT SPECIFICATIONS

2-14

Sensor External Output Power (AC Power Type Only)

Type No.

FC6A-C16R1AE, FC6A-C24R1AE, FC6A-C40R1AE, FC6A-C40R1AE)

Output Voltage/Current

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

USB Port

Points

1

Communication Type

USB2.0 Full speed, CDC class

Communication Functions

Capable of maintenance communication with a PC, program downloads via USB power

Connector

USB mini-B

Isolation between Internal Circuit

Not isolated

Ethernet Port 1

Points

1

(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

Communication Functions

Maintenance communication, user communication, Modbus TCP server/client

Connector R345
Cable CAT 5. 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-C16R1CE
FC6A-C16K1CE
FC6A-C16P1CE

FC6A-C24R1AE
FC6A-C24R1CE
FC6A-C24K1CE
FC6A-C24P1CE

FC6A-C40R1AE
FC6A-C40R1CE
FC6A-C40K1CE
FC6A-C40P1CE
FC6A-C40R1DE
FC6A-C40K1DE
FC6A-C40P1DE

FC6A-C40R1AE]
FC6A-C40R1CEJ
FC6A-C40K1CEJ
FC6A-C40P1CEJ
FC6A-C40R1DE]
FC6A-C40K1DEJ
FC6A-C40P1DE]

Cartridge Connections

| Points

1

1

2

2

When the HMI module is connected, only the analog cartridge can be expanded by 1 point.

Communication Connector

HMI Module Connection

| Points

IE
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2! PRODUCT SPECIFICATIONS

m All-in-One Type Only

Analog Volume

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

Communication Functions

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

Connector R345
RS232C: Shielded multicore
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 Type Only
CAN Port
Points 1
Communication Type CAN bus communication
Communication Speed 250 kbps

Communication Functions

J1939 communication

Connector

FC6A-PMTEO5PNO2

Cable

SAE-J1939-11 : Shielded twisted-pair
SAE-J1939-15 : Unshielded twisted-pair

Maximum Cable Length

SAE-]J1939-11 1 40 m, stub 1 m maximum
SAE-]1939-15 1 40 m, stub 3 m maximum

Terminating Resistance

120 Q (0.5 W or higher)

Isolation between Internal Circuit

Power supply: Transformer isolated

Signal: Galvanic isolation, photocoupler isolated

IDEC
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2! PRODUCT SPECIFICATIONS

DC Input Specifications
m AC Power Type, 24V DC Power Type

Type No.

FC6A-C16R1AE
FC6A-C16R1CE
FC6A-C16K1CE
FC6A-C16P1CE

FC6A-C24R1AE
FC6A-C24R1CE
FC6A-C24K1CE
FC6A-C24P1CE

FC6A-C40R1AE
FC6A-C40R1CE
FC6A-C40K1CE
FC6A-C40P1CE
FC6A-C40R1AE]
FC6A-C40R1CEJ

FC6A-C40K1CEJ
FC6A-C40P1CEJ

Rated Input Voltage

24V DC shared sink/source

Input Voltage Range

20.4 to 28.8V DC

Rated Input Current

10, I1, 16, 17

5 mA/point (at 24V DC)

12 to I5, 110 to 127

7 mA/point (at 24V DC)

Terminal Arrangement

See "AC Power Type" on page 2-27, "24V DC Power Type" on page 2-30

Input Impedance

10, I1, 16, 17

4.9 kQ

12 to I5, 110 to 127

3.4 kQ

10, I1, 16, I7 5 ps + software filter setting
I::; ON I2to IS 35 ps + software filter setting
Input Delay 110 to I27 35 ps + software filter setting
Time 10, I1, 16, I7 5 ps + software filter setting
I::; OFF I2to IS 35 ps + software filter setting
I10 to 127 100 ps + software filter setting

Input Points

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

line line line
Isolation _I::m?:ar:slnput Not isolated
Internal Circuit Photocoupler isolated
Input Type Type 1 (IEC61131-2)
External Load for I/0 Interconnection Not needed
Signal Determination Method Static

Effect of Improper Input Connection

Sinking connections or source connections are allowed.
However, if high voltage is applied that exceeds the input voltage range, there
is a risk of permanent damage.

Cable Length

3m

1/0 Terminal Type See "AC Power Type" on page 2-27, "24V DC Power Type" on page 2-30
Connector Insertion/Removal Durability 100 times minimum
2-16 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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2! PRODUCT SPECIFICATIONS

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

Input Voltage (v pc) 10 11,16, 17 Input Voltage (v pc) 12 10 15, 110 to 127
A A

28.8V 28.8V
ON Area ON Area
24\ [oeeeeaneeeeees L Y
15V 15V
Transition Transition
Area Area
5V 5V
OFF Area OFF Area
» Input Current (mA) » Input Current (mA)
0.6 mA 2.6 mA 5mA 6 mA 1.3 mA 4.2 mA 7mA 84 mA

Input Internal Circuit

10, 11, 16, I7 47k
Input
. | ] %
como——5 & 0 (=) S
i -
! I =

12 to I5, 110 to 127 33 kQ

InputO LT | =
g
. O
] v CZS_. > 5
c
8
S
COM o L
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2! PRODUCT SPECIFICATIONS

2-18

= 12V DC Power Type

Type No.

FC6A-C40R1DE, FC6A-C40K1DE, FC6A-C40P1DE,
FC6A-C40R1DEJ, FC6A-C40K1DEJ, FC6A-C40P1DE]

Rated Input Voltage

12V DC shared sink/source

Input Voltage Range

10.2 to 18.0V DC

Rated Input Current

10, 11, 16, 17

5 mA/point (at 12V DC)

12 to I5, 110 to 127

6 mA/point (at 12V DC)

Terminal Arrangement

See "12V DC Power Type" on page 2-33

Input Impedance

10, 11, 16, 17

2.0 kQ

12 to I5, 110 to 127

2.0 kQ

10, 11, 16, 17 5 s + software filter setting
1::;: ON I2to IS 35 ps + software filter setting
Input Delay I10 to 127 35 ps + software filter setting
Time 10, 11, 16, 17 5 s + software filter setting
1::;: OFF I2to IS 35 ps + software filter setting
110 to I27 100 ps + software filter setting

Input Points

24 points in 1 common line

Between Input

Isolation Terminals 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

Sinking connections or source connections are allowed.
However, if high voltage is applied that exceeds the input voltage range, there
is a risk of permanent damage.

Cable Length

3m

1/0 Terminal Type

See "12V DC Power Type" on page 2-33

Connector

Insertion/Removal Durability

100 times minimum

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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2! PRODUCT SPECIFICATIONS

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

Input Voltage (v pc) 10 11,16, 17 Input Voltage (v pc) 12 10 15, 110 to 127
A A

18V 18V
ON Area ON Area
12V frommeeee 12V fromeeee
5.6V 5.6V
Transition Transition
Area Area
2.4V 2.4V
OFF Area OFF Area
» Input Current (mA) » Input Current (mA)
0.2 mA 1.5mA 5mA 8 mA 0.6 mA 2.3 mA 6mA 85mA

Input Internal Circuit

10, 11, 16, I7 2.0kQ
Input
. | ] %
como——5 & 0 (=) S
i -
! I =

12to 15,110 to 127 L 0kQ

InputO LT | =
g
. O
] v CZS_. > 5
c
8
S
COM o L
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2! PRODUCT SPECIFICATIONS

Relay Output Specifications
m AC Power Type, 24V DC Power Type, 12V DC Power Type

FC6A-C40R1AE
FC6A-C40R1CE

Type No FC6A-C16R1AE FC6A-C24R1AE FC6A-C40R1DE
yp ' FC6A-C16R1CE FC6A-C24R1CE FC6A-C40R1AE]
FC6A-C40R1CE]
FC6A-C40R1DE)]
No. of Outputs 7 10 16
COoMO 4 4 4
. . CcoM1 3 4 4
Output Points per Common Line
COM2 - 2 4
CcoM3 - - 4

See "AC Power Type" on page 2-27, "24V DC Power Type" on page 2-30, "12V

Terminal A t
enminal fArrangemen DC Power Type" on page 2-33

Output Type 1a contact

) « 1 2 A maximum
Maximum Load Current ** -

1 Common 7 A maximum
Minimum Switching Load 0.1 mA/0.1V 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 *! 240V AC2 A, 30V DC2 A
Between Output Terminal and FG 2,300V AC 1 minute

Withstand Between Output Terminal and

Voltage Internal Circuit 2,300V AC 1 minute

Between Output Terminals (COMs) | 2,300V AC 1 minute

See "AC Power Type" on page 2-27, "24V DC Power Type" on page 2-30, "12V
DC Power Type" on page 2-33

Insertion/Removal Durability 100 times minimum

1/0 Terminal Type
Connector

*1 Values for resistive/inductive load.

Output Delay

ON
Input to Relay

OFF

oN E
Output Relay Status .
OFF .

_—]
'
'
'

4>I ¥
tOFF Bounce: 6 ms maximum

OFF Delay: 10 ms maximum
ON Bounce: 6 ms maximum
ON Delay: 6 ms maximum

[
A
[
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2! PRODUCT SPECIFICATIONS

Transistor Sink Output Specifications

m 24V DC power type

Type No. FC6A-C16K1CE FC6A-C24K1CE FC6A-C40K1CE FC6A-C40K1CEJ
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 2-30

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 39V£1V
Maximum Lamp Load 12 W

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
Betwgen Output Not isolated
Terminals
Type See "24V DC Power Type" on page 2-30
I/0 Terminal Insertion/
Connector Removal 100 times minimum
Durability
QO to Q1: 5 ps 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

Output Delay

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

less

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 ys or less
Q10 to Q17: 300 ps or
less

Output Internal Circuit

IDEC

Internal Circuit}—

Kt O V(+)
A4
= VN
O Output
T2
=IAV/AN
T
+ 0 COM(-)
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= 12V DC Power Type

Type No. FC6A-C40K1DE FC6A-C40K1DEJ]
No. of Outputs 16

Output Points COMO 8

per Common

Line coM1 8

Rated Load Voltage 12V DC

Operating Load Voltage Range

10.2 to 18.0vV DC

10.2 to 16.0V DC

Terminal Arrangement

See "12V DC Power Type" on page 2-33

Maximum Load
Current

1

0.5 A maximum

1 Common

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 V1V | 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
Betwgen Output Not isolated
Terminals
Type See "12V DC Power Type" on page 2-33
I/0 Terminal Insertion/
Connector Removal 100 times minimum
Durability
Q0 to Q1: 5 ps or less
to Q7: le
Turn ON Time Q2 to Q3: 30 s or less Q0'to Q7: 5 s or less

Output Delay

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

Q10 to Q17: 300 ps or less

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

Q0 to Q7: 5 ps or less
Q10 to Q17: 300 ps or less

Output Internal Circuit

2-22

Internal Circuit——

K O V(+)
4
7 - N
O Output
T
F MA
Ti
0 COM(-)
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Transistor Protection Source Output Specifications

m 24V DC power type

Type No. FC6A-C16P1CE FC6A-C24P1CE FC6A-C40P1CE FC6A-C40P1CEJ
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 2-30

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 39V+1V
Maximum Lamp Load 12 W

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: Q0 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

1.0to 2.0 A

Between Output
Terminal and

Photocoupler isolated

Isolation Internal Circuit
Betwgen Output Not isolated
Terminals
Type See "24V DC Power Type" on page 2-30
I/0 Terminal Insertion/
Connector Removal 100 times minimum
Durability
Q0 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

Output Delay

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

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 ps or less
Q10 to Q17: 300 ps or
less

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

Internal Circuit

T

A
N

IDEC
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2! PRODUCT SPECIFICATIONS

= 12V DC Power Type

Type No. FC6A-C40P1DE FC6A-C40P1DEJ]
No. of Outputs 16

Output Points COMO 8

per Common

Line CcoM1 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 2-33

Maximum Load
Current

1

0.5 A maximum

1 Common

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£1V | 27 V£1V
Maximum Lamp Load 12 W

Inductive Load

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

1.0t0 2.0 A

Between
Output
Terminal and

Photocoupler isolated

Isolation Internal Circuit
Between
Output Not isolated
Terminals
Type See "12V DC Power Type" on page 2-33
I/0 Terminal Insertion/
Connector Removal 100 times minimum
Durability
QO to Q1: 5 s or less
0 to Q7: 5 [
Turn ON Time Q2 to Q3: 30 ps or less QOtoQ s or fess

Output Delay

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

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 ps or less
Q10 to Q17: 300 ps or less

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

Internal Circuit

2-24
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Ambient Temperature, Input 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 1/0
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
There are no usage restrictions for input and output I/0.

m Transistor sink output type
¢ There are no usage restrictions for input and output I/O when no cartridges are installed.
e When a cartridge is installed, reduce the input voltage and I/O simultaneous ON ratio (a%) as shown in the following diagrams.

Input I/O Ambient Output I/0 Ambient
Input VoIt‘age (Vv DC) p Temperature Input Voltage (V DC) p Temperature
i 45°C 4 45°C
28.8V 28.8V 3
—Ambient —Ambient

Temperature Temperature

24.0V 550C 240V 550C

oV » /0 Simultaneous @ v/ » 1/0 Simultaneous

0% 70% 80%  100% ON Ratio (%) 0% 70% 80%  100% ON Ratio (%)

= Transistor protection source output type
e When no cartridges are installed, reduce the input voltage and I/O simultaneous ON ratio (a%) as shown in the following diagrams.

Input I/O Ambient Output I/0 Ambient
Input VoIt‘age (Vv DC) p Temperature Input Voltage (V DC) p Temperature
i 45°C 4 45°C
28.8V 28.8V
—Ambient —Ambient

Temperature Temperature

L e M 55°C T R 55°C

oV » /0 Simultaneous ¢ v/ » 1/0 Simultaneous

0% 60%  80%  100% ON Ratio (%) 0% 60%  80%  100% ON Ratio (%)
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o When a cartridge is installed, reduce the input voltage and I/O simultaneous ON ratio (a%) as shown in the following diagrams.

Input I/O Ambient Output I/0 Ambient
Input Voltage (V DC) p Temperature Input Voltage (V DC) Temperature
4 45°C + 45°C
288V 288V 3
Ambient Ambient
/ Temperature Temperature
55°C 550C
B R S B S
oV » 1/0 Simultaneous (v » 1/0 Simultaneous
0% 40% 50% 100% ON Ratio (%) 0% 40% 50% 100% ON Ratio (%)
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Termina

| Arrangement and Wiring Examples

m AC Power Type
16-I/0 Type: FC6A-C16R1AE

IR

[ololofoliolofololololo)

2

|

/

1

I

3

GDGDGDGDGDGDGDGDGD [.] .
gy i : Fuse

@ @ : Load

=

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

+24\] OV

COM|IO|11|12|I3|I4|15|I6|II7|110

Power Output|

24V DC Input

DC Source

Input Wiring

—

o)

+24V] OV

com| 10 | Il|12|I3|I4|15|I6|I7|110

Power Output

24V DC Input

(3) Output terminals
Relay Output

Relay Output

como|

Q0[Q1]Q2]Q3com| Q4] Q5] Q6

il

él@@@@

11|l

IDEC

(1) Power supply terminals

AC Power Input
L[ NJPE
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24-1/0 Type: FC6A-C24R1AE

@

P}\IGDGDGDGDGDGDGDGD@GDGDGDGDGDGDGDGDGD

ooo

—

[

ﬁ’%u%u.i DOOBODDOOOODV

L — ]

T
I 3)

(1) Power supply terminals

AC Power Input
L|N]JPE

[.] : Fuse

@ : Load

(2) Sensor power terminals, input terminals

DC Sink Input Wiring

- )

+24 oV com[ 0 [11 [12 [ 13 [ 14

15 | 16 | 17 [110]111 [112]113]114]115

Power Output 24V DC Input

24V DC Input

DC Source Input Wiring

I - I
[ 1 5 \
+24v[ 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

comol Q0 | Q1| Q2| Q3 Jcomi| Q4 [ Q5 | Q6 | Q7 [coma| 110 111
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40-I/0 Type: FC6A-C40R1AE, FC6A-C40R1AE]

@

(1) Power supply terminals
1
0000000000000 000Rd) @@@@@@@@@ﬁ

AC Power Input|
r L[ N]PE
i T

—

ooo

F——

—

\

EEED? ﬁqmmbqDeJDeJDqDq])ﬂ])ﬂ])ﬁﬂbqmmbq1>q1>q1>01>q1>q1>HJ
DD i - : Fuse
\_'_1

‘ I}
3)
I @ : Load

—

(2) Sensor power terminals, input terminals

DC Sink Input Wiring
I * I
Sensor N
+24 oV [com|[ 10 [ 11 [ 12 [ 13 [ 14 [ 15 [ 16 [ 17 [110]111 [112[113[114] 115116 |117]120] 121 [ 122 [ 123|124 125 | 126 [ 127
Power Output 24V DC Input 24V DC Input 24V DC Input
DC Source Input Wiring
? I * I
2-wire
\ |
[ 1 * =
+24 oV Jcom[ 10 [ 11 [12 [ 13 [ 14 [ 15 [ 16 | 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
(3) Output terminals
Relay Output
Relay Output Relay Output
como Q0 | Q1 [ Q2| Q3 |comi| Q4 | Q5 | Q6 | Q7 [com2|Q10[Q11]Q12[Q13]com3|Q14]Q15]qQ16|qQ17

IDEC
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m 24V DC Power Type
16-I/0 type: FC6A-C16R1CE, FC6A-C16K1CE, FC6A-C16P1CE
(1) Power supply terminals

@
S

1 DODODDDDDDDDD 24V DC Power Input
I +24( - | FE

M1

ooo +1"= =

External Power
24V DC

U= 0F CODOTODODD, [.] . Fuse

T ) @ : Load

(2) Input terminals
DC Sink Input Wiring

+
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
24V DC

NC. [ NC. COM| 1011 | 2|13 | 14 |15 | 6 | 17 [110
— 24V DC Input

(3) Output terminals
Relay Output: FC6A-C16R1CE

Relay Output
como| Q0 | Q1| Q2| Q3 Jcomi| Q4| Q5 [ Q6

Transistor Sink Output: FC6A-C16K1CE

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

+

Transistor Protection Source Output: FC6A-C16P1CE

Transistor Protection Source Output (24 V)

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

[ —
—
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24-1/0 type: FC6A-C24R1CE, FC6A-C24K1CE, FC6A-C24P1CE

@) (1) Power supply terminals
|
I 1
F=lo0000000je0000000]] 24V DC Power Input
il il i -
| +24 - | FE

M1 —

ooo =3
+|= =

External Power
24V DC

F—— —

{

(e} |®®®®®®®®®®®®®ﬁ_
2L —— ‘ : Fuse
[
N— (3)
(1) @ : Load

(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

External Power_ 5
24V DC k

NC.INC.Jcom[ 10 [ 11 [12 [13 |14 [ 15 [ 16 | 17 [110]111]112]113[114][115
- 24V DC Input 24V DC Input

(3) Output terminals
Relay Output: FC6A-C24R1CE

Relay Output
comol Q0 | Q1 [ Q2| Q3 [comi| Q4 [ Q5] Q6 | Q7 [comz| 110]111

Transistor Sink Output: FC6A-C24K1CE

Transistor Sink Output (24 V)
Q0[Q1[Q2[Q3]Q4]Q5][Q6|Q7|110]111 fowrfomefvor+)

jun

+

Transistor Protection Source Output: FC6A-C24P1CE

Transistor Protection Source Output (24 V)
Q0| Q1/Q2[Q3[Q4]Q5] Q6] Q7110|111 jovasfom| vor)

1
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40-I/0 type: FC6A-C40R1CE, FC6A-C40K1CE, FC6A-C40P1CE, FC6A-C40R1CEJ, FC6A-C40K1CEJ, FC6A-C40P1CEJ

@ (1) Power supply terminals
|
i 1
ﬁﬁ®®®®®®®®®ﬁ®®®@@®®®®m®®®®®®®®®ﬁ' 24V DC Power Input
l il 1l -
| +24 - | FE

l
ooo +|"= =

External Power
24V DC

\ !

(=7 DODOOTTDDO[OODDODODD )
ity 1 : Fuse

L — ; |
T ) @ : Load

(2) Input terminals
DC Sink Input Wiring

| S— |

+
External Power 2-wire
24V DC ‘T Sensor

NC.INC.[com[ 10 [ 11 [12 [ 13 [ 14 | 15 [ 16 [ 17 [110] 111 112[113 114 |115] 116117120121 | 122123 [124 | 125 126 [ 127
— 24V DC Input 24V DC Input 24V DC Input
DC Source Input Wiring

I — : |
'
.
\
\
\

External Power J‘ 2-wire
24V DC + Sensor

+

NC. [NC.Jcom[ 10 [11 [2 [13[14 [ 15 6 | 17 [110]111 [112|113]114]115| 116 | 117]120 [ 121 [ 122 | 123|124 [ 125 | 126 | 127
— 24V DC Input 24V DC Input 24V DC Input

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

Relay Output Relay Output
como] Q0 | Q1| Q2| Q3 [comi] Q4 | Q5 | Q6 [ Q7 |com2]Q10]Q11[Q12]Q13|com3|Q14]Q15|Q16[Q17

Transistor Sink Output: FC6A-C40K1CE, FC6A-C40K1CEJ

Transistor Sink Output (24 V) Transistor Sink Output (24 V)
Q0| Q1]Q2[Q3[ Q4] Q5] Q6| Q7 kowevo+|Q10]Q11]Q12[Q13]Q14]Q15]Q16[Q1 7 omipfvi(+)

+ +

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

Transistor Protection Source Output (24 V) Transistor Protection Source Output (24 V)
Q0| Q1]Q2[Q3[Q4]Q5] Q6| Q7 kovi|vor)|Q10]Q11]Q12]Q13]Q14]Q15|Q16]Q17|ome]vi(-)

+ +
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= 12V DC Power Type
40-I/0 type: FC6A-C40R1DE, FC6A-C40K1DE, FC6A-C40P1DE, FC6A-C40R1DEJ, FC6A-C40K1DEJ], FC6A-C40P1DE]
@ (1) Power supply terminals

|

00000000 doooooorodoooecood 12V DC Power Input
w12\ - | FE

31— —

ooo =
+1M-= =

External Power
12v DC

‘ HJ
00 f I
g%‘f Jﬂ@@@@@@@@@@m@@@@@@@@@@m m - Fuse
== = L —

T |
) @) @ : Load

(2) Input terminals
DC Sink Input Wiring

== S— |

+
External Power 2-wire
24V DC ‘T Sensor

NC.[NC.Jcom[ 10 [ 11 [ 12 [ 13 [ 14 | 15 [ 16 | 17 [110]|111]112]113[114] 115|116 [117]120] 121 [ 122123 | 124 [ 125 [ 126 [ 127
— 12V DC Input 12V DC Input 12V DC Input
DC Source Input Wiring

T - : |
'
.
.
\

External Power J‘ 2-wire
24V DC + Sensor

+

NC.INC.[com[ 10 [ 11 [12 [13 |14 [ 15 [ 16 | 17 [110]111[112[113]114]115[116]117] 120121122 | 123 [ 124|125 126 | 127
— 12V DC Input 12V DC Input 12V DC Input

(3) Output terminals
Relay Output: FC6A-C40R1DE, FC6A-C40R1DE]

Relay Output Relay Output
como Q0 | Q1 [ Q2| Q3 |comi| Q4 | Q5 | Q6 | Q7 [com2|Q10[Q11]Q12[Q13|com3|Q14]Q15]qQ16]Q17

5

Transistor Sink Output: FC6A-C40K1DE, FC6A-C40K1DEJ

Transistor Sink Output (12 V) Transistor Sink Output (12 V)
Q0[Q1[Q2[Q3]Q4]Qs5]Q6| Q7 fvuvo]Q10[Q11]Q12]Q13]Q14[Q15[Q16]Q17komifvi(+)

+ +

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

Transistor Protection Source Output (12 V) Transistor Protection Source Output (12 V)
Q0| Q1/Q2[Q3[Q4]Q5] Q6] Q7 kown|vor|Q10]Q11]Q12]Q13]Q14]Q15|Q16]Q17kom]vi()
+ +

[' DE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 2-33



2! PRODUCT SPECIFICATIONS

Other Inputs and Ports
m All-in-One Type

— —

\ {

T I
G])QDG])Q])G])GDGDG])G])G])MQDQDQDQDGDQDQDGDQDGDH_

—

(1) Analog input

No. Signal Wire Cable Color
+ = AN(+) Red
2 AN(-) Black
o Q
=N
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 — —
8 GND GND
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.

(3) Ethernet Port 1

No. Signal Wire
1 TPO+
12345678 2 TPO-
3 TPI+
IR 4 -
5 —_
6 TPI-
7 —_
8 —_
Shell FE
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m CAN J1939 All-in-One Type

(
I I i
u|®®®®®®®®®®ﬂﬂ®®®®®®®®®®u_

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 V) 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)

No. Signal Wire
1 TPO+
12345678 2 TPO-
3 TPI+
Lo 4 -
5 —
6 TPI-
7 —
8 —
Shell FE
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Expansion I/0 Modules

Expansion I/O modules are available in three types of modules: input modules equipped with input terminals, output modules
equipped with output terminals, and mixed I/O modules equipped with both input terminals and output terminals.

Input module

Parts Description
Example: FC6A-N08B1

S~
(5) Expansion Connector
/.

e e—1/° = J
\_H =/

J

/

(1) Type Label

(4) Cable Terminal

(1) Type Label

(3) Terminal Name Label

Example: FC6A-N32B3

(2) Input LEDs 4

N
(5) Expansion Connector
\

P

o \—a

J

X

|, -, -

1S9, S, O, &,

X

-,

) S\

SIS SIS

| &,

Indicates the input module type no. and specifications.

(2) Input LEDs

These LEDs turn on when an input is on.

(3) Terminal Name Label

Indicates terminal numbers.

(4) Cable Terminal

(2) Input LEDs

\

(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.

Model List
m DC Input Modules

Cable Terminal Type

DC Input 8 Points

DC Input 16 Points

DC Input 32 Points

Terminal block type (5.08 mm pitch) FC6A-N08B1 - —
Terminal block type (3.81 mm pitch) - FC6A-N16B1 —
Connector type — FC6A-N16B3 FC6A-N32B3

m AC Input Modules

Cable Terminal Type

AC Input 8 Points

Terminal block type (5.08 mm pitch)

FC6A-NO8A11
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Function Specifications

m DC Input Module Specifications

Type No.

FC6A-NOSB1 | FC6A-N16B1 | FC6A-N16B3 | FC6A-N32B3

Rated Input Voltage

24V DC shared sink/source

Operating Load Voltage Range

0.0 to 28.8V DC

Rated Input Current

7 mA/point (at 24V DC) | 5 mA/point (at 24V DC)

Input Points 8(8 pomt_s in 1 16 (16 points in 1 common line) 32 (16 p0|_nts in 1
common line) common line)
Terminal Arrangement See 2-41 See 2-42 See 2-43 See 2-44
Input Impedance 3.4 kQ 4.4 kQ
Input Delay Turn ON Time 4.1 ms
Time (24VDC) | Turn OFF Time 4.1 ms
; 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 Both sinking and sourcing input signals can be connected.
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 Points OFF

oInts 0 mA (24V DC)

Weight

Approx. 110 g | Approx. 105 g | Approx. 75 g | Approx. 110 g

Operating Ranges

The operating range of Type 1 (IEC 61131-2) input modules is as follows.

FC6A-N08B1, FC6A-N16B1

Input Voltage (V DC)
A

FC6A-N16B3, FC6A-N32B3

Input Voltage (V DC)
A

28.8V 28.8V
ON Area ON Area
b 24V o
15V 15V
Transition Transition:
Area Area
5V 5V
OFF Area OFF Area
» Input Current » Input Current
1.2 mA 42mA  7.0mA 8.4 mA(mA) 0.9 mA 3.2mA 53 mA 6.4 mA(mA)
FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 2-37
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Input Internal Circuit

FC6A-N08B1, FC6A-N16B1

3.3 KQ
Inputo E— |

1

1

N
(o)

g

X
\_/

Internal Circuit

COM o L

FC6A-N16B3, FC6A-N32B3

Inputo E— |

0 v (&=K)

COM o L

Internal Circuit

Ambient Temperature, Input 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
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-N0O8B1 FC6A-N16B1 FC6A-N16B3, FC6A-N32B3
Ambient Ambient i
Input“\/oltage (v DC) Temperature Input“VoItage (v DC) Temperature Input Voltage (V DC) #renntwl:neerltature
288V 55°C 288V 45°C  Ambient 4 30°C
- g v, Temperature 288V
55°C | - Ambient
264V 264V
264V Temperature
240V 240V 240V 55°C

ov 0 > gs Fiirpulti/neous ov @ > gﬁ ;iTu\tau/neous ov N , 1/0 Simultaneous
0% 100% atio (%) 0% 70% 100% atio (%) 0% ¢ 50%  70% 90% 100%0N Ratio (%)

I/0 Simultaneous ON Ratio (a%)

FC6A-N08B1 I0 to I7 There are no usage restrictions for input and output I/0.
- - S - —
FC6A-N16B1 I0to I7 Set the usage ratio of the inputs (ON status) to a% or lower according to the conditions in the
I10 to I17 above graph.
- - S - —
FC6A-N16B3 10 to 17 Set the usage ratio of the inputs (ON status) to a% or lower according to the conditions in the
I10 to I17 above graph.
I0 to I7 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 127 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.

2-38 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 IDEC



2! PRODUCT SPECIFICATIONS

m AC Input Module Specifications

Type No. FC6A-NO8A11
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 2-45

Input Type

AC input
Type 1, 2 (IEC 61131-2)

Input Impedance

0.8 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

Effect of Improper Input Connection

damage.

If high voltage is applied that exceeds the input voltage range, there is a risk of permanent

Connector Insert!c!n/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

Approx. 110 g

Operating Ranges

The operating range of Type 1 and 2 (IEC 61131-2) input modules is as follows.

FC6-NO8A11

Input Voltage (V DC)
A
132V

ON Area

(17 mA, 132 V)

(13 mA, 100 V)

Transition Area
31V

20V
/ OFF Area

. Input Current

oV
0 mA 4 mA5mA 9.5 mA

13mA 17 mA (MA)

IDE c FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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Input Internal Circuit

FC6-NO8A11
470 kQ
220 Q I RREEEEEEEEEE
Input B — .
E 3
150 nF ! S
[]2.21 Kk A 62: -
H ' c
: 8
1 =

Ambient Temperature, Input 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. 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

Ambient
Input Voltage (V DC) Temperature
4 55°C
132V
120V
102V
oV kﬁ » 1/0 Usage Limits
0% 100%
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Terminal Arrangement and Wiring Examples

= FC6A-NO8B1
Terminal block type

—ﬂ%IDEC bC.

F

N

NoOuhAWN=O
oooooooo

6

7

5
ee el el ele|e)el®®\@®

IEEiElSISISISISISISIE)

a 41 ]
CcCOM COM CcOmMm

I
[Fcea-nosB1

NS

IDEC

Applicable connector: FC6A-PMTB11PNO2 (screw fastened type),
FC6A-PMSB11PN02 (spring clamp type)

The 3 COM lines are connected in the module.

For wiring precautions, see "Input/Output Wiring" on page 3-15.

DC Sink Input Wiring Example

+
24V DC—

24V DC—
T

Jrwe]- Termigal No.| I I/ (:)
Sensor
1 I1
2 12
ﬂ'L\ 3 13
- 4 14
B 5 15
B 6 16
7 17
COM CoOM
F COM COM
! COM COM
DC Source Input Wiring Example
el Termigal No.| I I/ (?
Sensor
1 I1
2 12
|Z_L\ 3 I3
NPN 4 14
5 15
6 16
7 17
COM COM
F COM COM
! COM COM

FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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n FC6A-N16B1

Terminal block type Applicable connector: FC6A-PMTC10PNO2 (screw fastened type),
FC6A-PMSC10PNO2 (spring clamp type)

& pem The 4 COM lines are connected in the module.
- I E:. For wiring precautions, see "Input/Output Wiring" on page 3-15.
=)
- 3O
. % % = DC Sink Input Wiring Example
6 O
S DR 4=
TerminalNo.| I/O
= o |[EE 5re] - mle LS
= o) [HE Sensor
<1 @ |le 1 Il
N ON |- 2 12
=l o) ~ 3 13
3= o PP i | .
T | 5 15
o] | 6 16
:% % —1 COM | COM
i +—1{ COM | COM
¥ E @ +| 2-wire | -
=) | Sensor| 0 | 1o
{7 | 11 111
":E 0) 12 112
H () 13 113
gﬁ @ PNP 14 114
[[|:m : 24V DCL- 1> 115
FC6A-N16B1 T 16 116
BN~/ 7 | 1w
— COM COM
COM COM

DC Source Input Wiring Example

TerminalNo.| I/O

[ 2wie |+ 0 10
Sensor

1 I1

2 12

J_L\ 3 13

NPN 4 14

5 15

6 16

7 17

—1{ COM COM

=t
Sensor

11 111

12 112

13 113

NPN 14 114

24V DC_—_ 1> 1>

+ 16 116

17 117

— COM COM

COM COM
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2! PRODUCT SPECIFICATIONS

n FC6A-N16B3

Terminal block type Applicable connector: FC4A-PMC20P
The two COM lines are each connected in the module.
For wiring precautions, see "Input/Output Wiring" on page 3-15. For the connector cable, see
"Cables" on page A-14.

’ﬁ 1pec| oo DC Sink Input Wiring Example
0O
10
20 TerminalNo.| I/O (TerminalNo.| I/O
5 ig +f 2-vire | - 20 10 19 110 | 2w +
53 Sensor Sensor
? = 18 I1 17 I11
= 16 12 15 2
5o 14 13 13 113
= 12 14 11 14
L 16 O PNP PNP
v L avoe 10 1 K 15 24V DC -
-T 8 16 7 116 -T
6 17 5 117
[ ] 4 COM 3 COM
R T 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
o 18 11 17 111
E =y 16 2 15 2
[ ] 14 13 13 113
12 14 11 114
I NPN NPN
- FC6A-N16B3 -1 10 15 9 115 -1
@EL_JJ o 24V DC 8 6 7 116 24V DC o
6 17 5 117
4 COM 3 COM
2 NC 1 NC
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2! PRODUCT SPECIFICATIONS

m FC6A-N32B3
Connector type

IDEC|{(pcin
03 20
10 21 O
20 20
= 230
4 O 24 O
50 % O
6 O %0
7 O3 27 O
10 O 30 O
1O 310
120 20O
130 30O
14 O 34 O
15 O 350
16 O 30
177 O 37 O

i ] |

- 20
19
]

oo oo oo o oo
oo oo oo o oo

[ ]

‘FCGA-N3ZB3

\Sray

DC Sink Input Wiring Example

Applicable connector: FC4A-PMC20P
The two COMO 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 3-15. For the connector cable, see
"Cables" on page A-14.

=| 2-wire [+
Sensor

3

PNP

N
N
<
o
(@]

|

[

E

+| 2-wire [ -
Sensor

3

NPN

N
N
<
o
(@]
|
F

CN1 CN2
TerminalNo.| I/O (TerminalNo., I/O TerminalNo.| I/O [TerminalNo.| I/O
+ 2-wire | - | 2-wire | + + 2-wire | -
20 10 19 110 20 120 19 130
18 I1 17 I11 18 121 17 131
——— 16 12 15 2 —— +—"— 16 122 15 132
14 13 13 113 14 123 13 133
PNP 12 14 11 114 —{,_,;_5—< >—7F|,_,:;— 12 124 11 134
10 15 9 I15 10 125 9 135
I oavnc 8 16 7 116 24vpe— o4y oc 8 126 7 136
- 6 17 5 117 - -T 6 127 5 137
4 COMO 3 COMO 4 COM1 3 COoM1
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 | +
20 10 19 110 20 120 19 130
18 Il 17 I11 18 121 17 131
———1 16 12 15 2 —— +—"— 16 122 15 132
14 13 13 113 14 123 13 133
PN 12 14 11 114 —{;:,i‘~ »—'ﬁ:,}— 12 124 11 134
10 15 9 115 10 125 9 135
= 24V DC 8 16 7 116 24V DC—= _= 24V DC 8 126 7 136
+ 6 17 5 117 +—|_ ?|_ 6 127 5 137
4 COMO0 3 COMO 4 COM1 3 COoM1
2 NC 1 NC 2 NC 1 NC
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2! PRODUCT SPECIFICATIONS

n FC6A-NO8A11

Terminal block type Applicable connector: FC6A-PMTB11PNO2 (screw fastened type),
FC6A-PMSB11PNO2 (spring clamp type)

Each of the terminals for COM0 and COM1 are independent.

_[f IDEC Ry.OUT For wiring precautions, see "Input/Output Wiring" on page 3-15.
00
= AC input wiring example
T :5
50
= TerminalNo.| I/O
0 10
1 11
P 2 12
= == 3 B3
- el o COMO_| COMO
4 14
o ®
g @ 5 15
3 el 6 16
g | el )(D 7 17
« [Tl > COM1 | coM1
| ol (D
© ® G:D
5 =D
i il
[Fcea-ro81

NS

A Caution Do not connect an external load.
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2! PRODUCT SPECIFICATIONS

Output module

Parts Description
Example: FC6A-R081

Example: FC6A-T32K3

N
(5) Expansion Connector
\

(¢]

=

J

4 7\  (2) Output LEDs e
(5) Expansion Connector
© 5/ = ¢ =] r
r!l Qé@ ~ | \ ‘4
HI 0B 00 | 0
) [T @ (]D
B i I}
[Iel|
Is) N
0 d Iel) ©
51 © 0
B )
I 00 =] O
)
= o
7 ©
) s—/° =& C‘
\_d %7 J
(1) Type Label (3) Terminal Name Label
(4) Cable Terminal

(1) Type Label

(4) Cable Terminal )

Indicates the output module type no. and specifications.

(2) Output LEDs

These LEDs turn on when an output is on.

(3) Terminal Name Label
Indicates terminal numbers.

(4) Cable Terminal

(2) Output LEDs

\

L —

VA", \
(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.

Model List
= Relay Output Modules

Cable Terminal Type

Relay Output 8 Points

Relay Output 16 Points

Terminal block type (5.08 mm pitch)

FC6A-R081

Terminal block type (3.81 mm pitch)

FC6A-R161

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 (5.08 mm pitch)

FC6A-TO8K1

Terminal block type (3.81 mm pitch)

FC6A-T16K1

Connector type

FC6A-T16K3

FC6A-T32K3

= Transistor Source Output Modules

Cable Terminal Type

Tr Source Output 8 Points

Tr Source Output 16 Points

Tr Source Output 32 Points

Terminal block type (5.08 mm pitch)

FC6A-TO8P1

Terminal block type (3.81 mm pitch)

FC6A-T16P1

Connector type

FC6A-T16P3

FC6A-T32P3

2-46
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2! PRODUCT SPECIFICATIONS

Function Specifications

= Relay Output Module Specifications

Type No. FC6A-R081 FC6A-R161
No. of Outputs 8 (4 points in 1 common line) 16 (8 points in 1 common line)
Output Type la contact
Terminal Arrangement See 2-50 | See 2-50

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, cos@=0.4 inductive load)

Rated Load — - -
30V DC 2 A (resistive load, L/R=7 ms inductive load)
Between Output .
Terminal and FG 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 17 mA (5V DC) 17 mA (5V DC)
Current Draw All Points OFF
oints 0 mA (24V DC) 0 mA (24V DC)

Module Internal Power Consumption
: All Points ON, Calculated at 24V DC

1.38 W

2.65W

Weight

Approx. 130 g

Approx. 140 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 for Expansion Modules and Option Modules" on page 3-30.
If the maximum number of relays is exceeded, it may not be possible to turn on output relays.

Output Delay

ON

Input to Relay

OFF

ON
Output Relay Status 1
OFF :

IDEC

ON Delay:

_— o
MLOFF Bounce: 6 ms maximum

OFF Delay: 10 ms maximum
ON Bounce: 6 ms maximum
6 ms maximum

FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 2-497



2! PRODUCT SPECIFICATIONS

m Transistor Sink Output Module Specifications

Type No. FC6A-TO8K1 FC6A-T16K1 FC6A-T16K3 FC6A-T32K3
Output Signal Transistor sink output
Rated Load Voltage 24V DC
Operating Load Voltage Range 20.4 to 28.8V DC
8 16 32
No. of Outputs (8 points |.n 1 (16 points in 1 common line) (16 pomts. in1
common line) common line)
Rated Load 0.5 A 1 point 0.1 A 1 point
Terminal Arrangement See 2-51 l See 2-52 See 2-53 See 2-54

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 and Internal

Photocoupler isolated

Isolation Circuit

Betw_een Output Not isolated

Terminals
Connector Insert!c?n/RemovaI 100 times minimum

Durability

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

All Points OFF 17 mA (5V DC)

0 mA (24V DC)

Module Internal Power Consumption
: All Points ON, Calculated at 24V DC

0.49 W

0.75W

1.82wW

Turn ON Time

450 ps or lower

Output Delay Turn OFF Time

450 ps or lower

Weight Approx. 110 g Approx. 105 g Approx. 70 g Approx. 1159
Output Internal Circuit
ki OV (+)
Internal Circuit—— A4
&= N N
O Output
=
0 COM (-)
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2! PRODUCT SPECIFICATIONS

m Transistor Protection Source Output Module Specifications

Type No. FC6A-TO8P1 | FC6A-T16P1 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 16 32
No. of Outputs (8 points |.n 1 (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 2-51 I See 2-52 See 2-53 | See 2-55
Output Current Limit Range 1.01t0 2.6 A 07to 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 l 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)

IDEC

Between Output
Terminal and Internal Photocoupler isolated
Isolation Circuit
Betw?en Output Not isolated
Terminals
Connector Insert!qn/RemovaI 100 times minimum
Durability
. 25 mA (5V DC) 30 mA (5V DC) 45 mA (5V DC)
All ts ON
Module points 15 mA (24V DC) 25 mA (24V DC) 50 mA (24V DC)
Internal 17 mA (5v DO)
Current Draw All points OFF
points 0 mA (24V DC)
Module Internal Power Consumption
: All Points ON, Calculated at 24V DC 0.49 W 0.75W 0.75W 182w
Turn ON Time 450 ps or lower
Output Delay -
Turn OFF Time 450 ps or lower
Weight Approx. 110 g Approx. 105 g Approx. 75 g Approx. 115 g
Output Internal Circuit
Internal Circuit
O COM (+)
O Output
AN
oV (-)
Output Protection Element
FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 2-49



2! PRODUCT SPECIFICATIONS

Terminal Arrangement and Wiring Examples
n FC6A-R081

Terminal block type

IDEC Ry.OUT
0O
10
2O
30
4 O
50
6 OJ
70
3l
o @ G:D
-lie @
NiiGH )
NiiGH )
& | 0= D
g || el
< ® Q:D
NG )
[Tl
aH
5 Il D
(W i [
FC6A-R081

G\

n FC6A-R161

Terminal block type

M

-]
m
0
2

oec |

S0P WRNIONonAWNaD &
0000000000000000 8

g

)

6666666666| 6666666666

COMo COM0__ 7

0 o O D

cOmM1COM1 17 16 15 14 13 12 11 10

2-50

FC6A-R161

-/

Applicable connector: FC6A-PMTB11PNO2 (screw fastened type),
FC6A-PMSB11PNO2 (spring clamp type)

Each of the terminals for COM0 and COM1 are independent.
For wiring precautions, see "Input/Output Wiring" on page 3-15.

———: Fuse @ : Load

TerminalNo.| I/O
Qo
Q1
Q2
Q3

COMO
NC
Q4
Q5
Q6
Q7

COoM1

Applicable connector: FC6A-PMTC10PNO2 (screw fastened type),
FC6A-PMSC10PNO02 (spring clamp type)

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 3-15.

———: Fuse @ : Load

TerminalNo.| I/O

=0 o Q0
——=-O- 1 Q1
=0 2 Q2
+——+0U- 3 Q3
=0 4 Q4
=L 5 Q5
=1L 6 Q6
=0 7 Q7

COM0 | CoMo
—@—E—E COMO | COMO

=L+ 10 Q10

—=0L+ 11 Q11
+——=-O- 12 Q12
O 13 Q13
——O 14 Q14
+——+O- 15 Q15
=1L+ 16 Q16
0 17 Q17

COM1 [ comi
—@—E—E COM1 | COM1

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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2! PRODUCT SPECIFICATIONS

n FC6A-T08K1, FC6A-TO8SP1

Terminal block types Applicable connector: FC6A-PMTB11PNO2 (screw fastened type),
FC6A-PMSB11PN02 (spring clamp type)
For wiring precautions, see "Input/Output Wiring" on page 3-15.

———: Fuse @ : Load

FC6A-TO8K1
IDEC , TerminalNo.| I/O
T?;Ué = o Qo0
[ HE ——=0 1 Q1
8 r
35 ——0U-{ 2 Q2
75 — =0 3 Q3
——=0U 4 Q4
= +——+0L- 5 Q5
L] =Tl =0 6 Q6
- =0 7 Q7
LD = ——— com(-) | coM(-)
~ | el +V +V
~ e @ Insert a fuse that corresponds to the load.
< ® Q:D
w | T® @
o[\
~ ® Q:D
H 20
 EEo
z | [lell)|(D
(N I dl
FC6A-TO8K1
A/
FC6A-TOSP1
IDEC Ny TerminalNo.| I/O
T.o(1)UTg — @_ 0 Q
= 20 =0 1 Q1
V] = ——0O 2 Q2
= ——=0U- 3 Q3
——=0U 4 Q4
_ =07 5 Q5
L =TTl =0 6 Q6
=0 7 Q7
-kl = f-=—— coM(+) | coM(+)
~ | =)D v v
- [leJ(D Insert a fuse that corresponds to the load.
< ® Q:D
n ® Q:D
o[\
~| e @
2| e
o {0
= | [lell)|(D
ﬂ:l I dl
FC6A-TO8P1

NS
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2! PRODUCT SPECIFICATIONS

m FC6A-T16K1, FC6A-T16P1

Terminal block types Applicable Connector: FC6A-PMTC10PNO2 (screw fastened type),
FC6A-PMSC10PNO2 (spring clamp type)

For wiring precautions, see "Input/Output Wiring" on page 3-15.

———: Fuse @ : Load
FC6A-T16K1
IbEC Tout o TerminalNo.| I/O
. = =Lc 0 QO
% % = =0 1 Ql
= @ §§ =0 2 Q2
= o |72 +— =0 3 Q3
= o (12 =01 4 | ™
- | [ 5 +—=O-_5 Qs
o @ (IS =0 6 Q6
= o 72 =00 7 Q7
= o HF—— com() | com(-)
20 @ +V +V
D= == 10 Q10
% % ——=0U-{ 1 Qi1
{1 D =0 12 | Qu
=1 o +— =0 13 Q13
= o =0 14 Q14
T D =0 15 Q15
1 @ =0 16 Q16
= @ —=-_ 17 Q17
Eg@ 0) =4 F—— coMm(-) | coM()
=7 D +V +V
C m Insert a fuse that corresponds to the load.
A~/
FC6A-T16P1
IbEC Tout o TerminalNo.| I/O
- = = 0 Q0
% % % g =0 1 Q1
= o | := =0 2 Q2
= o |I22 +— =0 3 Q3
= |0 |2 =0 4 | ™
- | |5 E +—=O-_5 Qs
= O |5 = _s6 Q6
= o 72 =] 7 Q7
3 @ — F+— COM(+) | COM(+)
=] O -V -V
e~ = 10 Q10
:% % —58 11 Q11
{7 D +—=0O-1 12 | Q2
=7 I =0 13 Q13
= D =0 14 Q14
T D = 15 Q15
= @ +—=O- 16 | Q16
= D —=-0_ 17 Q17
E%E @ 4 F-E=—— COM(+) | COM(+)
I D -V Y
C @ Insert a fuse that corresponds to the load.

=/
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2! PRODUCT SPECIFICATIONS

m FC6A-T16K3, FC6A-T16P3
Terminal block types

FC6A-T16K3

_[ﬂ IDEC||(Tr.ouT
F

o
oo

WNaONOUVAWN
oooooooooo

S oo

Jaaa
oooo

]

20
BT
|

E x|l
[ ]
I

ﬂ: FC6A-T16K3
A/

FC6A-T16P3

_[ﬂ IDEC||[Tr.ouT
G

0

GRIBNauswNna
ooooooooooo

|
Jaos
0ooo

0] ]

. 20
BT
|

IR
]

FC6A-T16P3

NS

Applicable connector: FC4A-PMC20P

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 3-15.

For the connector cable, see "Cables" on page A-14.

———: Fuse @ : Load
TerminalNo.| I/O |[TerminalNo.| I/O
= 20 Qo0 19 Q0 HO=
=L 18 Q1 17 Q1 HO+E=—¢
=1L 16 Q2 15 Q12 HO+E=—¢
—=0U- 14 Q3 13 Q13 HUO+=—¢
——0O- 12 Q4 11 Q4 HUO+=—¢
+——=0L- 10 Q5 9 Q15 HO+F=—¢
=L 8 Q6 7 Q6 HO+=—¢
L= 6 Q7 5 Q17 HO+=—=—
+=H—— 4 oM | 3 |coM() —i =~
2 +V 1 +V
Insert a fuse that corresponds to the load.
TerminalNo.| I/O |[TerminalNo.| I/O
=0+ 20 Qo0 19 Q0 HO+=
+—=-(- 18 Q1 17 Q1 Ho+=—¢
+——FO- 16 Q2 15 Q12 HO+—=—¢
—=L 14 Q3 13 Q13 HO+=—¢
=L 12 Q4 11 Q4 HO+=—¢
+——O- 10 Q5 9 Q15 HO+—=—¢
——+0L- 8 Q6 7 Q6 HO+—=—¢
=0 6 Q7 5 Q7 HO+=—-
HiPe=—— 4 [coM(+)| 3 |coM(+) —F=-H
2 RY, 1 RY,

Insert a fuse that corresponds to the load.
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2! PRODUCT SPECIFICATIONS

n FC6A-T32K3

Terminal block type Applicable connector: FC4A-PMC20P
The two COMO(-) and COM1(-) lines are each connected in the module.

IDEC| (1. out Each of the terminals for COMO(-) and COM1(-) are independent.
= 05 The two +V0 and +V1 lines are each connected in the module.
= zZB Each of the terminals for +VO0 and +V1 are independent.

5o %0 For wiring precautions, see "Input/Output Wiring" on page 3-15.
= = For the connector cable, see "Cables" on page A-14.
1o o
3o Ha= —+=:Fuse (L) : Load
155 30
¥o o CN1
— TeminalNo.] 1/O |TerminalNo| I/O
] 7 =[O+ 20 Qo0 19 Q0 HO+=
=l = +—=0- 18 Q1 17 Q1 HUO=—¢
S e = =L 16 Q2 15 Q2 HO—+—=—=—¢
B .. =00 14 Q3 13 Q13 HO+=—¢
e ° e =0 12 Q4 11 Q4 HO+=—¢
=L+ 10 Q5 9 Q15 HO+=—¢
N . +—=0- 8 Q6 7 Q6 HOF=—1¢
o o o = Oz Q7 5 Q7 HO+—=—
E e L ] +=H—— 4 [como(-)| 3 [como(-)— =+
L 1] (L] 2 +V0 1 +V0
i Insert a fuse that corresponds to the load.
‘FCGA-T32K3

= CN2

TerminalNo.]| I/O (TerminalNo.| I/O
=0 20 Q20 19 Q30 HO=
=L 18 Q21 17 Q431 HO+=—¢
=L 16 Q22 15 Q32 HO+=—¢
+—=-O-{ 14 Q23 13 Q33 HO+=—¢
=0 1 Q24 11 Q34 HO+—=—¢
=L+ 10 Q25 9 Q35 HO+=—¢
=0 8 Q26 7 Q36 HO+—=—¢
=0 Q27 5 Q37 HUO+—=—

3

1

+H=H—— 4 [comi() coM1(-) — =+
2 +V1 +V1

Insert a fuse that corresponds to the load.
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2! PRODUCT SPECIFICATIONS

n FC6A-T32P3

Terminal block type

[ﬂ IDEC| (5. out

0D 20 O
10 210
r\ 20O 22 O
30 230
N = 20
50 250
= 26 O
70 27 O
100 30 O
10 310
12 O 32 O
130 33 0
120 34 O
150 35 O
L| 16 O 36 O
170 37 0

CN1 CN2

T —

Re 7L [

a s

a s

o] e o a s
T EHCH RS

I
[Fcea-T32p3

g g

IDEC

Applicable connector: FC4A-PMC20P

The two COMO(+) and COM1(+) lines are each connected in the module.
Each of the terminals for COM0O(+) 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 3-15.
For the connector cable, see "Cables" on page A-14.

———: Fuse @ : Load
CN1
TerminalNo.| I/O |TerminalNo.f] I/O
=0+ 20 Q0 19 Q0 HO+=
+——=-(- 18 Q1 17 Q1 Ho+=—¢
=0 16 Q 15 Q12 HO=—
=L 14 Q3 13 Q13 HO+=—¢
=0 12 Q4 11 Q14 HO+=—¢
+——=OU- 10 Q5 9 Q15 HU+=—¢
=0 8 Q6 7 Q16 HO-—=—¢
L= 6 Q7 5 Q17 HO+=—=—
= 4 [coMo()| 3 |coMo(+)H=-H F——
2 RV 1 -V0
Insert a fuse that corresponds to the load.
CN2
TerminalNo.| I/O |[TerminalNo.| I/O
= 20 Q20 19 Q30 HO=
+—=-O- 18 Q21 17 Q31 HO+=—¢
=1L 16 Q22 15 Q32 HO+=—¢
=L+ 14 Q23 13 Q33 HO+=—¢
=L 12 Q24 11 Q34 HO-F=—¢
+——=0O- 10 Q25 9 Q35 HO+—=—¢
——+0L- 8 Q26 7 Q36 HO=—
—a0Os Q27 5 Q37 HO+=—
= 4 [coMmi(n)| 3 |coMi(H)H=-H F——
2 V1 1 -v1

Insert a fuse that corresponds to the load.
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Mixed I/0 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 LEDs
/ \
° = o = \ 5 —
= - j — E
0 B il L I g %
o) (D =
D D o) D Eg
o[} © 0 [ =
ol - J = aN=1
2 o) (D A ==t
0 Siles tﬂ (4) Cable Terminal = 0 = o
o[ O = =
e i ==k
oife g =\=F
g S0 0 QS| Ne
| N o @ 7 | e
° 5 — © o 5 7 I g -\« 7 \\
N E—— )/ gk o VA=
/ o .
) ® (3) Terminal Name Labels
(1) Type Label (3) Terminal Name Label ®
® (4) Cable Terminals
(4) Cable Terminal ) 1©)

(1) Type Label
Indicates the mixed I/O module type no. 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
Terminal block type (5.08 mm pitch) FC6A-MO8BR1 —
Terminal block type (3.81 mm pitch) — FC6A-M24BR1
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Function Specifications

» Power Supply Specifications

Type No.

FC6A-M08BR1

FC6A-M24BR1

A Input Points
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 2-60

See 2-61

Insertion/Removal

Connector Durability 100 times minimum

All Points ON 30 mA (5v DC) 55 mA (5V BC)
Internal 25 mA (24V DC) 50 mA (24V DC)
Current Draw

All Points OFF 17:mA (5v DC)

0 mA (24V DC)

Module Internal Power Consumption
: All Points ON, Calculated at 24V DC

0.75 W

1.48 W

Weight

Approx. 120 g

Approx. 165 g

m Input Specifications

Type No.

FC6A-MO08BR1

FC6A-M24BR1

Rated Input Voltage

24V DC shared sink/source

Operating Load Voltage Range

20.4 to 28.8V DC

Rated Input Current

7 mA/point (at 24V DC)

Input Impedance

3.4 kQ

Input Delay Turn ON Time 4.1 ms
Time (24VDC) | Turn OFF Time 41ms
; Between Channels Not isolated
Isolation — -
Internal Circuit Photocoupler isolated
External Load for I/0 Interconnection Not needed
Signal Determination Method Static

Effect of Improper Input Connection

Sinking connections or source connections are allowed.
If any input exceeding the rated value is applied, permanent damage may be caused.

Cable Length

3m

Operating Ranges

The operating range of Type 1 (IEC 61131-2) input modules is as follows.

FC6A-M08BR1, FC6A-M24BR1

Input Voltage (V DC)
A

28.8V
ON Area
24\ frommrernnss s
15V
Transition
Area
5V
OFF Area
1.2 mA 4.2 mA 7.0mA 8.4 mA

» Input Current (mA)
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Input Internal Circuit

FC6A-MO08BR1, FC6A-M24BR1

3.3 KQ
Inputo —

0 v (&=K

COM © L

Internal Circuit

Ambient Temperature, Input 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
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-MO8BR1 FC6A-M24BR1
Input Voltage (V DC) %rennl:i;g'tature Input Voltage (V DC) ??r:;i:r;ture
A o A o
28.8V 55°C 28.8V 45°C Ambient
¥ Temperature
264V 264V 55°C
240V 240V

A A

1/0 Simultaneous 1/0 Simultaneous
> >

Voo ? 1009, ON Ratio (%) Voo g 70% 1009, ON Ratio (%)
I/O Simultaneous ON Ratio (a%)
FC6A-MO8BR1 | IO to I3 There are no usage restrictions for input and output I/0.
- - P - ——
FC6A-M24BR1 :(1)(;1::117 Z:;:e usage ratio of the inputs (ON status) to a% or lower according to the conditions in the above
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m Output Specifications

Type No. FC6A-MO08BR1 FC6A-M24BR1
Output Points CoM1 4 4
per Common
Line COoM2 — 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 FG 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

Output Delay

ON
Input to Relay

OFF

ON
Output Relay Status

P+ |

MLOFF Bounce: 6 ms maximum

IDEC

OFF Delay: 10 ms maximum
ON Bounce: 6 ms maximum
ON Delay: 6 ms maximum
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Terminal Arrangement and Wiring Examples
= FC6A-MO8BR1

Terminal block type Applicable Connector: FC6A-PMTB11PNO2 (screw fastened type),
FC6A-PMSB11PN02 (spring clamp type)

Each of the terminals for COM0 and COM1 are independent.
IDEC DCIN For wiring precautions, see "Input/Output Wiring" on page 3-15.

———: Fuse @ : Load

DC Sink Input Wiring Example

‘Sxﬁ ——
O WN=aOWwWN=O
Sooooooono

‘ TerminalNo.| I/O
w + 2-wire | -
N il oo
\‘ = @ 1 11
) 2 12
~glle @ 3 13
m J ol ||D COMO | COMO
g NC NC
5 ° @ 0 Qo
2 | Jel)jD 1 Q1
o\‘ @ G:D 2 Q2
- ® @ 3 Q3
5 COM1 | CcoOM1
3| 1eLlD
E m] ) @ DC Source Input Wiring Example
£ e
8 ‘QD TerminalNo.] I/O
[[ ‘ =| 2-wire |+ 0 10
FC6A-MO8BR1 Sensor

@@J 1 il
2 12
'Z_L\ 3 13

24V DC_—= NPN
Ce COMO
Q2

NC
I
4
z Q3

Qo
Tt CoM1

Q1
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n FC6A-M24BR1

Terminal block type Applicable Connector: FC6A-PMTC17PN02 (screw fastened type),
FC6A-PMSC17PNO2 (spring clamp type)
_[LJ IDEC DCIN Ry.OUT FC6A-PMTC11PNO2 (screw fastened type),
3 g 3 g FC6A-PMSC11PNO2 (spring clamp type)
F 310 3o The 3 COM lines are connected in the module.
5 =R For wiring precautions, see "Input/Output Wiring" on page 3-15.
Q E ‘ @ }é g 7 DC Sink Input Wiring Example
12 O "
- % % e Tl TerminalNo.|, I/O
L E @ ig g Sensor 0 10
" 1 I1
- % % TB2 2 12
" 3 13
O o |- [ o 3 o ——
~ E @ - E @ PNP 5 15
o7 |0 |~ =] |© .
= |0 |- = @ — 0
= 0 5 |0 10 | 110
% % f % % 11 111
iHp|-me T
E {0 |0 || |@
=] g =g o
3 3 l
S @ |5 (=0 [ 24V DC- T e
[Fcea-m24BR1 = 17 117
@ U COM COM

DC Source Input Wiring Example

TerminalNo.| I/O

=| 2-wire |+ 0 10
Sensor
1 I1
2 12
|Z_L\ 3 I3
NPN 4 14
5 15
6 16
7 17
10 110
11 I11
12 112
13 113
14 114
- 15 I15
24V DCr 16 116
17 117
COM COM

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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Functional module

Functional modules are available as analog modules equipped with analog inputs and analog outputs and PID modules that
perform temperature control with analog input.

Analog Module

Parts Description
Example: FC6A-J2C1

-
(5) Expansion Connector

© 5/ = o 8
=
Il -
I
DD
B
I
=

e s—/° &

=
=
"

\_H =

Example: FC6A-LO6A1

(2) Power LED [PWR] [~

N
(5) Expansion Connector
\

|
>~ U —

—

5]

==
Jsi

el

o \—o

J

i

iS5l
66566666666

i

)
)

I
2]

=
=

J

/

(1) Type Label

(1) Type Label

(3) Terminal Name Label

(4) Cable Terminal

[_\

(4) Cable Terminal )

N
|ISISIVINISIVIVIVISIVIS)

Indicates the analog module type no. and specifications.

(2) Power LED [PWR]

This LED turns on when power is supplied to the analog module.

(3) Terminal Name Label

Indicates terminal numbers.

(4) Cable Terminal

(2) Power LED [PWR]

\

I o e e g e o e e e e e e e

l@@@@@@@@@@u@@@@@@@@@@

5

g

(3) Terminal Name Label

(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.

2-62

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722

IDEC



2! PRODUCT SPECIFICATIONS

Model List
Module type Cable Terminal Type I/0 Points I/0 Signal Type No.
) . Voltage input (0 to 10 V, -10 to +10 V)
Te | block . tch 2 FC6A-J2C1
erminal block type (5.08 mm pitch) Current input (4 to 20 mA, 0 to 20 mA) 6
) ) Voltage input (0 to 10 V, -10 to +10 V)
Te | block 3.81 tch 4 FC6A-J4A1
erminal block type (3.81 mm pitch) Current input (4 to 20 mA, 0 to 20 mA)
. . Voltage input (0 to 10 V, -10 to +10 V)
Te | block 3.81 tch 8 FC6A-J8A1
erminal block type ( mm pitch) Current input (4 to 20 mA, 0 to 20 mA)
Analog Input Input Voltage input (0 to 10 V, -10 to +10 V)
module Current input (4 to 20 mA, 0 to 20 mA)
Terminal block type (3.81 mm pitch) 4 Thermocouple (K, J, R, S, B, E, T, N, C) FC6A-J4CN1
Resistance thermometer (Pt100, Pt1000,
NI100, NI1000)
Thermocouple (K, J, R, S, B, E, T, N, C)
Terminal block type (3.81 mm pitch) 8 Thermistor (PTC, NTC) FC6A-J8CU1
Resistance (100 to 32,000 Q)
Analog output . . Voltage output (0 to 10 V, -10 to +10 V)
Te | block 5.08 tch Output 4 FC6A-K4A1
module erminal block type ( mm pitch) Lo Current output (4 to 20 mA, 0 to 20 mA)
Voltage input (0 to 10 V, -10 to +10 V)
Current input (4 to 20 mA, 0 to 20 mA)
Input 2 Thermocouple (K, J, R, S, B, E, T, N, C)
Terminal block type (5.08 mm pitch) Resistance thermometer (Pt100, Pt1000, FC6A-LO3CN1
] I NI100, NI1000)
M'dela”a 0g /0 outout | 1| Voage output (00 10V, -10to +10V)
module P Current output (4 to 20 mA, 0 to 20 mA)
Inout 4 Voltage input (0 to 10 V, -10 to +10 V)
. . P Current input (4 to 20 mA, 0 to 20 mA)
Terminal block type (3.81 mm pitch) FC6A-L06A1
Output 2 Voltage output (0 to 10 V, -10 to +10 V)
s Current output (4 to 20 mA, 0 to 20 mA)
Power Supply Specifications
Type No. FC6A-J2C1 | FC6A-]J4A1 | FC6A-]8A1 | FC6A-JACN1 | FC6A-J8CU1 | FC6A-K4A1 | FC6A-LO3CN1 | FC6A-LO6A1
Power Supply 24V DC
Voltage
External
Power Allowed .
Fluctuation |20.4 to 28.8V DC
Range
Terminal Arrangement 2-70 2-71 2-71 2-72 2-72 2-73 2-73 2-74
Connector Insertion/
module Removal 100 times minimum
Durability
Internal 5V DC 40 mA 45 mA 40 mA 50 mA 45 mA 50 mA 60 mA 55 mA
Current
Draw 24V DC 0mA 0mA 0mA 0mA 0 mA 0 mA 0mA 0mA
Module External Power |25 mA 30 mA 40 mA 40 mA 30 mA 125 mA 80 mA 100 mA
Supply Current Draw™?! (24v DC) (24v DC) (24v DC) (24v DC) (24v DC) (24v DC) (24v DC) (24v DC)

*1 The value when the input is not open and the output is 100% output.
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Function Specifications

= Analog Input Specifications

Analog Input Module

Type No. FC6A-]2C1 FC6A-J4A1 | FC6A-]8A1 FC6A-J4CN1 FC6A-J8CU1
Oto10V
Voltage -10t0 10V
c t 4 to 20 mA
urren 0t0 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:
;':‘ZUt Type -200 to 850°C
Input Range (-328 to 1,562°F)
Pt1000:
-200 to +600°C
. (-328 to 1,112°F)
Resistance Thermometer - NI100: —
-60 to +180°C
(-76 to 356°F)
NI1000:
-60 to +180°C
(-76 to 356°F)
NTC
B (-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
Sample Duration Time 1ms 1 msor10 ms 10 ms, 100 ms 104 ms
or 104 ms
Sample Repetition Time Sampling time x Number of enabled input channels
AD . Total Input Delay Time™! Sample duration time + Sample repetition time + 1 scan time
Conversion
Type of Input Single-ended
Operation Mode Self-scan
Conversion Method 2A type ADC
+0.2% of full scale
Cold junction compensation accuracy:
+4.0°C or lower
Exceptions
Maximum Error at 25°C +0.1% of full scale | £0.2% of full scale R, S: £6°C (0 to 200°C)
Input Error 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-J4CN1 FC6A-J8CU1
Voltage 65,536 (16 bits) 4,096 (12 bits) 65,536 (16 bits) —
Current 65,536 (16 bits) 4,096 (12 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)
N: 15,000 (14 bits)
. . C: 23,150 (15 bits)
Digital Resolution
Pt100:
10,500 (14 bits)
Pt1000:
Resistance _ 8,000 (13 bits) _
Thermometer NI100:
2,400 (12 bits)
NI1000:
2,400 (12 bits)
. NTC: 2,400 (12 bit
Data Thermistor B PTC: 9,900 ((14 bit))
Resistor — 31,900 (15 bit)
0.15 mV 0.15mv
(0to 10V) 2.44 mV (0 to 10 V) (0to10V)
Voltage 0.30 mv 4.88mV (-10to +10V) | 0.30 mV -
(-10to +10 V) (-10to +10V)
0.30 pA 0.30 pA
Current (0 to 20 mA) 4.88 pA (0 to 20 mA) (0 to 20 mA) .
Input Value per 0.244 pA 3.91 pA (4 to 20 mA) 0.244 pA
Step (4 to 20 mA) (4 to 20 mA)
Thermocouple
Resistance
Thermometer - 0.1°Cor 0.18°F
Thermistor
(NTC)
Thermistor
(PTC) - 1e
Data Type in Application Program | Can be arbitrarily set for each CH in a range between -32,768 to 32,7672
Monotonicity Yes
Input Data Out of Range Detectable™
during Electrical Notse Tests | £40% or ower
Noise Input Filter Yes
Resistance | Recommended Cable Current/voltage: Twisted pair shielded cable
for Noise Immunity Other: Twisted pair cable
Crosstalk 1 LSB or lower
Between Input and Power Circuit | Isolated power supply
Isolation Between Input and Internal

Circuit

Photocoupler isolated

IDEC
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FC6A-J2C1
No damage

Type No. FC6A-J4A1 | FC6A-]8A1 FC6A-J4CN1 FC6A-J8CU1
Effect of Improper Input Connection
Maximum Permanent Allowed Overload

(No Damage)

Selection of Input Type and Input Range
Calibration or Verification to Maintain Rated

Accuracy

13V DC, 40 mA or lower

Using programming software

Not possible

*1 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.
*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
Lower Limit Value Upper Limit Value

0 4,095
*3 Input data out of range is reflected in the status of the analog module.

Mixed Analog I/O Module

Type No. FC6A-LOGAL FC6A-LO3CN1
0to10V
Voltage 10to 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)

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 -

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

Sample Duration Time 1 msor10 ms 10 ms, 100 ms, or 104 ms

Sample Repetition Time Sampling time x Number of enabled input channels
AD Total Input Delay Time™! Sample duration time + Sample repetition time + 1 scan time
Conversion | Type of Input Single-ended

Operation Mode Self-scan

Conversion Method 2A type ADC

Maximum Error at 25°C +0.2% of full scale +0.1% of full scale
Input Error —

Temperature Coefficient 0.01%/°C 0.006%/°C
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Type No. FC6A-LO6A1 FC6A-LO3CN1
Voltage 4,096 (12 bits) 65,536 (16 bits)
Current 4,096 (12 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)
Digital Resolution T: 6,000 (13 bits)
N: 15,000 (14 bits)
C: 23,150 (15 bits)
Pt100: 10,500 (14 bits)
Resistance Pt1000: 8,000 (13 bits)
Thermometer a NI100: 2,400 (12 bits)
NI1000: 2,400 (12 bits)
Data Thermlstor —
Resistor —
Voltage 2.44mV (0to10V) 0.15mV (0 to 10 V)
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°C or 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 32,7672
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: Twisted pair shielded cable
for Noise Immunity Other: Twisted pair cable
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)

13V DC, 40 mA or lower

Selection of Input Type and Input Range

Using programming software

Calibration or Verification to Maintain Rated

Accuracy

Not possible

*1 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.

*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.

*3 Input data out of range is reflected in the status of the analog module.
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Input Internal Circuit
FC6A-]2C1, FC6A-]J4A1, FC6A-]8A1, FC6A-LO6A1

+ O f %
2 MQ ’7 10Q g Input Circuit
=
m m =
39 kQ ‘ L
T\
| ,I\ Switching Signal
-0

FC6A-J4CN1, FC6A-LO3CN1

Voltage Supply

-

n wal] T (o

m m m

Multiplexer

39 kQ

f\| T\ T\
dh dh Switching Signal

Voltage Supply

FC6A-J8CU1
Voltage Supply

9]
o)

+O —1 = Input Circuit
S
=

-0
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m Analog Output Specifications

Voltage Current
Output Type and Output Range Oto10V 4 to 20 mA
-10to 10V 0 to 20 mA
Load Impedance 1 kQ or higher 300 Q or lower
Load Type Resistive load
DA Conversion Time 1 ms
DA . Output Update Interval 1ms
Conversion
Total Output System Transfer Time DA conversion time + Output Update Interval + 1 scan time
Maxi £ FC6A-LO3CN1 +0.1% of full scale
aximum Error
FC6A-LO6A1
at 25°C +0.2% of full scale
FC6A-K4A1
Outout Erro FC6A-LO3CN1 0.006%/°C
utput Error
P Temperature FC6A-LO6A1
Coefficient 0.01%/°C
FC6A-K4A1
Output Ripple 1 LSB or lower
Overshoot 0%

Digital Resolution

4,096 steps (12 bits)

Input Value per Step

2.44 mV (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 Notse Tests £4% orless of ull scale

N0|§e Recommended Cable for Noise Current/voltage: Twisted pair shielded cable

Resistance”3 . ] )
Immunity Other: Twisted pair 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

*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.

Output Internal Circuit

Analog Signal

Analog Output
Element

Switching Signal
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Terminal Arrangement and Wiring Examples

ZQXCauﬁon

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.

n FC6A-J2C1

Terminal block type

2-70

IDEC

ANALOG
PWR OI

2v

ov

NC

NC

NC 10-

1+

10+
e e el e |ellellelele,)le)e®e

%]
=z

IEEEIEIEEIEIEIEISIS)|

e —

d
FC6A-12C1

A/

Applicable Connector: FC6A-PMTB11PNO2 (screw fastened type),
FC6A-PMSB11PNO2 (spring clamp type)

For wiring precautions, see "Input/Output Wiring" on page 3-15.

—+— : Fuse
TerminalNo.| I/O
EiFE}——zw
ov 24V DC
& e
— NC NC
NC NC
current Output Device | = 10-
NC NC
|;| |i| 2-wire Analog Output Sensor |— I1+ N
I1-
NC NC
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n FC6A-J4A1

Terminal block type

!

2]

ANALOG

O
PWR

NC 1010+ NC NC NC NC A& 0V 24V—=

D O P

NC 13- 13+ NC 12- 12+ NC 1- 1+ NC

e’ e

6666666666| 6666666666

= FC6A-J8A1

Terminal block type

(%ﬁ

2]

ANALOG

)
PWR

12- 12+ - N+ 10- 10+ NC & 0V 24v—

i’

6666666666| 6666666666

17- 17+ 16- 16+ I5- 15+ 14- 14+ 13- 13+

.0

& |H

A

IDEC

(%ﬁ

Applicable Connector: FC6A-PMTC10PNO2 (screw fastened type),
FC6A-PMSC10PNO2 (spring clamp type)

For wiring precautions, see "Input/Output Wiring" on page 3-15.

——— : Fuse
TerminalNo.| I/O
[iFE}——zw
oV 24V DC
& e
= NC NC
NC NC
NC NC
NC NC
current Output Device | — 10-
NC NC
NC NC
current Output Device | — I1-
NC NC
current Output Device | = 12-
NC NC
|;||i|2-wireAnalog Output Sensor|— I3+ IN3
13-
NC NC

Applicable Connector: FC6A-PMTC10PNO2 (screw fastened type),
FC6A-PMSC10PNO2 (spring clamp type)

For wiring precautions, see "Input/Output Wiring" on page 3-15.

——— : Fuse
Terminal No.| I/O
[jPE+— 24V
oV 24V DC
& e
= NC NC
Analog Voltage/ + 10+ INO
current Output Device | = 10-
+
Analog Voltage/ I1+ IN1
current Output Device | — 11-
Analog Voltage/ + 2+ N2
current Output Device | — 12-
+
Analog Voltage/ I3+ IN3
current Output Device | — 13-
Analog Voltage/ + 14+ IN4
current Input Device | = 14-
+
Analog Voltage/ I5+ INS
current Output Device | — 15-
- |i| 2-wire Analog Output Sensor l— 16+
IN6
16-
|;| |i| 2-wire Analog Output Sensor |— 17+ IN7
17-
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= FC6A-J4CN1

Terminal block type Applicable Connector: FC6A-PMTC10PNO2 (screw fastened type),
FC6A-PMSC10PNO02 (spring clamp type)
\W‘c— ‘"“:"IG For wiring precautions, see "Input/Output Wiring" on page 3-15.
%E @ PWR
g1 |l —— : Fuse
I
y % % Terminal No. I/0
=
= 0 |_|— 2;\)’ 24V DC
= @ FG
g (@ g
1 @ = NC NC
|11 | it NC NC
] | | NC NC
T ] NC NC
%E @ Analog Voltage/ = 10+ A
=E @ T current Output Device [ = 10- B INO
% % T NC B NC
: NC NC NC
=l R ™
gE @ l, current Output Device | — I1- B
A @ |< NC B’ NC
E”'E O |: S gy 00 N
7 | |- e P 1 |
—— = NC B’ NC
FC6A-JACN1 =
13+ A
@\&JJ Thermocouple B- B IN3
NC B’ NC
= FC6A-J8CU1
Terminal block type Applicable Connector: FC6A-PMTC10PNO2 (screw fastened type),
FC6A-PMSC10PNO2 (spring clamp type)
ANALOG or wiring precautions, see "Input/Output Wiring" on page 3-15.
toec | For wiri ti "Input/Output Wiring" 3-15
T [ [ e
311 | —— : Fuse
K
5% % TerminalNo.| I/O
-, |+
4= o |:||—El— 24v
{7 o 0V |24vDC
g E ) ﬁg FG
=11 I = NC NC
S (D) NTC/PTC * 10+ INO
& E @ Thermistor - 10-
1 : + 1+
NTC/PTC
I [ | e |- ] ™
() +
. NTC/PTC 2+
= | |- ] 2
e +
4 NTC/PTC I3+
= | e |- 5] ™
2 +
e
] Thermistor - 14-
E ; % % NTC/PTC = I5+
e [ e
[E_ - ‘ Resistor 16+
FC6A-J8CUA IN6
16-
@\yJ Thermocouple 17+
—_ - IN7
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n FC6A-K4A1
Terminal block type

IDEC ANALOG
PWR OO

G

24v
o

fay

- Q1+ QO0- QO+

e e e e |ele/|ele®e®e)e®e)®e

ISiElEISISISISISISISIS)

n 4]
Q3- Q3+ Q2- Q2+ Q1

FC6A-K4A1
A~/

= FC6A-LO3CN1
Terminal block type

IDEC ANALOG
PWR O

?

24v
Q+ @ ov —

Q-

B — B — A7l RTD
10-

NC

1+

10+
® e ) e e el el e)®e)®e)®e)®e

NC

ISiElEISISISISISISISIS)

FC6A-LO3CN1

NS,

a 47 |
BB—B —A
"

IDEC

Applicable Connector: FC6A-PMTB11PNO02 (screw fastened type),
FC6A-PMSB11PNO2 (spring clamp type)

For wiring precautions, see "Input/Output Wiring" on page 3-15.

——— : Fuse

i

N

+
= Analog Voltage/
current Input Device | —

+
Analog Voltage/
current Input Device | =

+
Analog Voltage/
current Input Device | —

+
Analog Voltage/
current Input Device | =

TerminalNo.| I/O
24V
ov 24V DC
FG
Q0+
Q- OuTOo
Qi1+
o ] oUT
Q2+
o ouT2
Q3+
- OuUT3

Applicable Connector: FC6A-PMTB11PNO02 (screw fastened type),
FC6A-PMSB11PNO2 (spring clamp type)

For wiring precautions, see "Input/Output Wiring" on page 3-15.

—— : Fuse
Terminal No. I/0
[:i}i—EE}——— 24V
ov 24V DC
plq FG
= Analog Voltage/ - Q+ OuT+
current Input Device | — Q' OUT-
A
— 10+ A
Resistance B 10- B INO
Thermometer B
—— NC B’ NC
+
Thermocouple II]:'[ - g IN1
NC B’ NC
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m FC6A-LO6A1

Terminal block type Applicable Connector: FC6A-PMTC10PNO2 (screw fastened type),
FC6A-PMSC10PNO02 (spring clamp type)
\W‘c— ‘"“:"IG For wiring precautions, see "Input/Output Wiring" on page 3-15.
= o ||
S (D) —— : Fuse
I
s% % Terminal No.| I/O
o] -+
s D |:||—E— 24V
J | ov 24V DC
o] |@ FG
£e ® = = o
o] D Q-
g1 | Analog Voltage/ = Q1+ OUT1
il T current Input Device | — Q1-
g @ +
R Analog Voltage/ 10+
=i crmeSapitone|= 1] N0
% % NC NC
- NC NC
] O
A E ) Analog Voltage/ * I1+ IN1
:E @ current Output Device | — I1-
EE 0 NC | NC
= +
é Analog Voltage/ 2+
=] e amET
T — NC NC
FC6A-LO6A1 - |+ -
|—| H 2-wire Analog Output Sensor |— 13+ IN3
13-
NC NC

Precautions when Supplying Power to the Analog Module
Separate analog I/O lines (resistance thermometers in particular) from power lines as much as possible to reduce the effect of
noise.

e . |Terminal No. I/0
i |—| F— : 24V
T ov 24V DC
Separate power lines and F6
I/0 lines as much as possitiyll_ : ?; %LLJJT:
10+ A
current Input Device | — NC B’ NC
A I+ A
Resistance B I1- B IN1
Thermometer B’ NC B’ NC
+
Analog Voltage/ |
current Output Device | —
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PID Module

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]
/ 5 H =) (6) Manual Mode LEDs [MT0, MT1]

~ (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

NN

i_L\[ [/ o o o o o
[
[

P[ 1]

o)

d

NN

J

(1) Type Label  (10) Terminal Name Labels
(11) Cable Terminals

o
o
4
o
o
4
o
o
4
o
@

N
The content in brackets is the LED indicator name on the PID module.

LED Indicators

PWR 32
ouTO =3(3)
EVT0 (4
ATO =35
MTO 3H6)
F/PO C3H7)
R/HO [8)
R/L C3H9)
OUT1 3(3)
EVT1 C3H4)
AT1 3(5)
MT1 C3H6)
F/P1 C37)
R/H1 C3H8)

(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

(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

IDE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 2-75



2! PRODUCT SPECIFICATIONS

(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), spring clamp system.

(12) Expansion connector
Connects the expansion modules and the CPU module.

Model List
Module type Cable Terminal Type I/0 Points I/0 Signal Type No.
Voltage input (0to 10V, 0to5V,1to5V,0to 1V)
Non-contact voltage output Input 2 Current input (4 to 20 mA, 0 to 20 mA)
(to drive SSRs)/current Terminal blgck type The.rmocouple (K )R, S, B E, T'. N, PLL, €) FC6A-F2M1
output type (3.81 mm pitch) Resistance thermometer (Pt100, jPt100)
output | 2 Voltage output (12V DC digital output)
Current output (4 to 20 mA)
Voltage input (0to 10V, 0to 5V, 1to5V,0to 1V)
Terminal block type Input ) Current input (4 to 20 mA, 0 to 20 mA)
Relay contact output type (3.81 mm pitch) The'rmocouple (K,J,R,S,B, E, T,. N, PL-II, C) FC6A-F2MR1
Resistance thermometer (Pt100, jPt100)
Output | 2 Relay output
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Power Supply Specifications

Type No.

External Power

FC6A-F2M1 FC6A-F2MR1
Power Supply Voltage 24V DC
Allowed Fluctuation 20.4 to 28.8V DC
Range

Terminal Arrangement

See "Terminal Arrangement and Wiring Examples" on page 2-82

Insertion/Removal

Connector Durability 100 times minimum
Module 5V DC 65 mA 65 mA
Internal 24V DC 0 mA 0 mA

Current Draw

Module External Power Supply Current

Draw

150 mA (24V DC)

150 mA (24V DC)

Function Specifications

= Input Specifications

Type No. FC6A-F2M1, FC6A-F2MR1
Oto10V
Oto5V
Voltage 1to5V
OtolV
4to 20 mA
Current 0to 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
Pt1 ith decimal
Zir?g (with decima -200.0 to 850.0°C -328.0 to 1,562.0°F
Resistance Thermometer P
JPt100 -200 to 500°C -328 to 932°F
JPt1 ith decimal
(100 (with decimal | _500.0 to 500.0°C -328.0 to 932.0°F
point)
1 MQ or higher (0 to 1 V range)
Volta
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

AD Conversion

Sample Duration Time

100 ms

Sample Repetition Time

100 ms

Total Input Delay Time*!

Sample duration time + Sample repetition time + 1 scan time

Type of Input

Single-ended input

Operation Mode

Self-scan

Conversion Method

2A type ADC

IDEC
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Type No.

FC6A-F2M1, FC6A-F2MR1

Input Error

Maximum Error at
25°C

Thermocouple

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)

B input 0 to 300°C (0 to 600°F) is outside the guaranteed range of
accuracy

K, J, E, T, N input less than 0°C (32°F) is within £0.4% of full scale

.':ﬁ::f:i':::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
Thermometer point)
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 J 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-F2MR1
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™

Maximum Temporary Deviation
during Electrical Noise Tests

Input Filter Yes

Current/voltage: Twisted pair shielded cable
Other: Twisted pair cable

None

+4% or less of full scale

Noise Resistance -
Recommended Cable for Noise

Immunity

Crosstalk

Between Input and Power Circuit
Between I/0 and Internal Circuit
Between Inputs

Effect of Improper Input Connection

Maximum Permanent Allowed Overload (No Damage)
Selection of Input Type and Input Range

Calibration or Verification to Maintain Rated Accuracy

Transformer isolated

Photocoupler isolated

Photocoupler isolated

No damage

15V DC or lower (0 to 1 V range is 5V DC or lower), 50 mA or lower
Using programming software

Not possible

Isolation

*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.

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
Lower Limit Value Upper Limit Value

0 4,095
*2 Input data out of range is reflected in the status of the analog module.

Input Internal Circuit

I Switching Signal
) o ] [

5v<s O
mA O %
+A) O s Input
-(B) O s

(B) O_L1

5]739 kQElO Q
7T
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m Output Specifications

Type No. FC6A-F2M1 FC6A-F2MR1
10_yu;21;tn d Digital Output gzr\]/s:;tco;zs:.i;t lon 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
g‘l;\nversmn Digital Output Delay Time Turr: ON time: 5Sm5| _ 0—0
. Analog output: Settling time + input sample duration time (100 ms
Total Output System Transfer Time DigitafJ outp?ut/relay ougtput: OutpEt delay 2ime + proportion(al cycle)(l 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
| g e v e | 4% sl e
oise -
Resistance ?;zln?t:nd“ Cable for Noise Current/voltage: Twisted 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 (non-contact voltage output (to drive SSRs))

=
=1
]
=
(@]
=
=]
a
=)
=]
(@)

2-80

Short Circuit Protection Circuit
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FC6A-F2M1 (current output)

Current Detection

=
=]
O
=
()
=
>
a
=
=]
o

FC6A-F2MR1

=
5
O
=
o
-
>
a
b=
>
O
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Output Delay

ON
Input to Relay

OFF

ON
Output Relay Status )
OFF !

o i !
MLOFF 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

« When connecting the terminal, insert an IEC 60127-approved fuse suitable for the applied voltage and current draw at
A Caution 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 3-35.

= FC6A-F2M1, FC6A-F2MR1
Terminal block type Applicable Connector: FC6A-PMTC11PN02, FC6A-PMTC17PN02
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*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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2! PRODUCT SPECIFICATIONS

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.

—F=—: Fuse (50 V-1.2 A) DC : Voltage/current
c---z-zoeoo= [Teminal o] 1/0 RTD : Resistance Thermometer
= 24V TC : Thermocouple
E|_|—5 GND |24V DC —O—: Load
, | FG —&)— : Analog Current Input Device
Sepa_rate power lines and_ { ‘_ NC _ ——: Fuse
1/0 lines as much as pOSSItV'___________f____-— N
NS _
NC - TerminalNo.| I/O

+

I +” Separate power lines and NC -
OtoV — + I/0 lines as much as possible. NC _
1to5V 0to20mA  + A + -
0to10V 4t020mA OtolV g < A+ INO \ NC
_ = = B - NC
DC DC B TC

> RTD BNC — I éff |\Tc ouT 0
+ — T T_

I
+
Oto5V ; + NC _
1to5V  0to20 mA +

A A+ N1 —|[_+
Otolj)v 4t02meA OtOjV ?B .(7 . { { NC OouT 1
DC DC DC B T || B =
RTD
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2! PRODUCT SPECIFICATIONS

Option module

Option modules are available as the expansion interface module, the HMI module, analog cartridges, and communication

cartridges.
Expansion Interface Module

The number of expansion modules that can be connected to the CPU module (basic expansion side) is 7 modules, but this can be
increased to 8 additional expansion modules (expansion interface side, maximum 256 I/O points) by installing the expansion

interface module.

Expansion Interface Module

CPU Module Expansion Modules (FC6A-EXM2)
\

Expansion Modules

\

7 maximum

\

8 maximum

Y

Basic Expansion Side

Notes:

Y

Expansion Interface Side

o Only 1 expansion interface module can be connected to 1 CPU module.

o For detailed restrictions when using the expansion interface module and connection examples, see "Connection Restrictions for Expansion

Modules and Option Modules" on page 3-30.

Parts Description
FC6A-EXM2

4 N
(2) Expansion Connector 1

(1) Power LED [PWR] -

N
(3) Expansion Connector 2

=

|}
=

©/j/“ R
H B 0 — —

W
/

(4) Power Terminal Block

0]

8 o \
1)

(1) Power LED [PWR]

This LED turns on when power is supplied to the expansion interface module.

(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.
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2! PRODUCT SPECIFICATIONS

Function Specifications

Type No.

FC6A-EXM2

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-in-One Type

1/0 Side Connectable expansion modules: ~ Maximum of 7 modules
Expansion Expansion ) ) . .
Interface Side Connectable expansion modules: ~ Maximum of 8 modules (256 1/O points maximum)

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 for Expansion Modules and Option Modules" on page 3-30
Power Supply Wire See "Connection Restrictions for Expansion Modules and Option Modules" on page 3-30
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

Approx. 140 g

*1 The value when the expansion interface module + 8 expansion modules (expansion interface side) are used.

Terminal Arrangement and Wiring Examples
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External Power T ——— +
24V DC T [_]2vDC

FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722

(1) Power supply terminals

|——{ Power Input

J_A—FE

———= : Fuse

Applicable Connector: 2ESDF-03P-BK (DINKLE)
= For wiring precautions, see "Power Supply and Power Supply Wiring" on page 3-17.
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2! PRODUCT SPECIFICATIONS

Power Supply Precautions
« When supplying power to the CPU module and to the expansion interface module 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 and the CPU module at the same time, or in expansion interface module — CPU

Power on
module order

Turn off the expansion interface module and the CPU module at the same time, or in CPU module — expansion interface

Power off
module order
i . ) ON
Expansion interface module main power oF I_
‘ |
CPU module main power " ! |
OFF ! i

| |
> i

0 s or longer 0 s or longer

o When the CPU has suffered a power interruption and restarts, RUN/STOP follows the function area settings.
When the expansion interface module 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.

) . ) ON
Expansion interface module main power o |
CPU module main power M 1
OFF 4 !
Expansion module I/O  on f
(Basic Expansion Side) o g

Expansion module I/O  on
(Expansion Interface Side) o g

1/0 for all expansion modules is off
when the expansion interface module
main power is off.

o If the expansion interface module 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 module and PID module LED indicators
are on. This is not a malfunction.
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2! PRODUCT SPECIFICATIONS

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) Communication )
Connector

(1) Front Cover -

:ﬂﬂﬁﬂ I
el

Al OO

(2) LCD |

(3) Cartridge Slot 3 _ [ —= jz=====---1

N ol O E
k1 1°0°dl -

__________ \(5) Operation Buttons

4 N\ o
(10) HMI-Ethernet Port [aoe. ™ \
— S (6) LINK LED
(7) ACT LED

ﬁ\‘\ @ ;) (8) Ground Terminal
- = i E
= |3 =08
i
[}
]
i o
i | (o
i T U Op oo
\Bottom Y,
(9) Dummy Cartridge — | _ E

N
(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 an analog cartridge. A communication cartridge cannot be used in Cartridge Slot 3.

(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.

(8) Ground Terminal
The functional ground terminal.
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2! PRODUCT SPECIFICATIONS

(9) Dummy Cartridge

A removable dummy cartridge that protects the cartridge slot. Remove the dummy cartridge when connecting an analog

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 RJ-45
Connector Insertion/Removal 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

n HMI-Ethernet Port Specifications

Points

1

Communication Type

IEEE 802.3 compliant

Communication Speed

10BASE-T, 100BASE-TX

Communication Functions

Maintenance communication

Connector R345
Cable CAT 5. 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
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)
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2! PRODUCT SPECIFICATIONS

Analog Cartridges

The CPU module and the HMI module can be expanded with a maximum of 6 analog inputs or analog outputs. For details on
analog cartridges, see "Analog Cartridge" on page 10-1.

Parts Description

— N
|:D j|4(3)
EHEH EEH

(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
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
cartridge.

(3) Connector
Connects the cartridge to Cartridge Slot 1 or 2 of the CPU module or Cartridge Slot 3 of 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
Input ) Voltage input: 0 to 10V DC FCEA-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, 3.3V (supplied from module)
Current Draw 5.0 V: 70 mA 5.0V: 185 mA 50V: — 50V: —

3.3V:30 mA 3.3V: 30 mA 3.3V:30mA 3.3V:30mA
Weight 15¢g 15¢ 15¢g 15¢g
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2! PRODUCT SPECIFICATIONS

= 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 0to 4,095 (0to 10V) 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 Shielded twisted-pair
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:
i.zggst(t)osls?szczoF) (K) -200 to 1,300°C (-328 to 2,372°F)
Pt1000: ! (3) -200 to 1,000°C (-328 to 1,832°F)
200 to +600°C (R) 0 to 1,760°C (32 to 3,200°F)
4t020mADC | (-328to 1,112°F) (5) 0 to 1,760°C (32 to 3,200°F)
Input Type and Input Range 0 to 10V DC ) (B) 0 to 1,820°C (32 to 3,308°F)
0 to 20mA DC N'_égot:o +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 —
.fian':‘ep'e Duration 10 ms 10 ms 250 ms 250 ms
iia:eple Repetition 20 ms 500 ms
égnversion I?I;ael*llnput Delay Sample Duration + Time Sample Repetition + 1 scan time
Type of Input Single-ended input
Operation Mode Self-scan
Conversion Method SAR
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2! PRODUCT SPECIFICATIONS

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:
H O,
I:;Z((':mum Error at +0.1% of full scale +0.1% of full scale (ﬂ86£ ZCOO°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, o
Coefficient +0.02% of full scale/°C +0.02% of full scale/°C

K: 15,000 (14 bits)
3: 12,000 (14 bits)
R: 17,600 (15 bits)
S: 17,600 (15 bits)
B: 18,200 (15 bits)
E: 10,000 (14 bits)
T: 6,000 (13 bits)

N: 15,000 (14 bits)
C: 23,150 (15 bits)

Pt100: Approx. 10,500
(equivalent to 14 bits)
Pt1000: Approx. 8,000
(equivalent to 13 bits)
Ni100: Approx. 2,400

(equivalent to 12 bits)
Ni1000: Approx. 2,400
(equivalent to 12 bits)

Digital Resolution 4,096 steps (12 bits)

Data
4.88 pA
2.44 mvV (0 to 20mA DC) |0.1°C 0.1°C
Input Value per Ste|
put Value persteP | oto10vDC)  |3.91 pA 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 32,7732
Monotonicity Yes
Input Data Out of Detectable™
Range
Maximum Temporary
Dev_latlon . Max +4.0% of full scale
Noise during Electrical
Resistance | Noise Tests
Recommended Cable | Shielded twisted-pair cable Twisted 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 sample 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
Lower Limit Value Upper Limit Value

0 4,095
*3 Input data out of range is reflected in the status of the analog module.
*4 The maximum voltage/current value that can be input without damage.
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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 cartridge may
be damaged. When the analog cartridge may malfunction due to noise, wire it with a shielded cable and connect both
ends to the FG.

« When connecting cables to the analog cartridges, the tightening torque is 0.22 to 0.25 Nm.

FC6A-PK2AV

Oto10V

Analog Voltage Input Device

FC6A-PJ2A

INO
+_!__ | +
11 &
Oto10V

Analog Current Output Device

2-92

Oto10V

Analog Voltage Input Device

0to 20 mA
4to 20 mA

Analog Current Output Device

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722

FC6A-PK2AW

oUTO
Ne| - |+

A

4to 20 mA

Analog Voltage Input Device

FC6A-PJ2CP
INO
A | B |P
- | NC
Al B| B

Pt / Ni

Resistance Thermometer

4to 20 mA

Analog Voltage Input Device

+ | — | NC

Thermocouple

YIDEC




2! PRODUCT SPECIFICATIONS

Communication Cartridges

Communication cartridges can add RS-232C communication ports and RS-485 communication ports when connected to the CPU
module's cartridge slots. These cartridges support the maintenance communication function, the user communication function,
and the Modbus communication function. The RS-485 cartridge also supports the data link function.

Note: The communication cartridges can be used by connecting them to the CPU module's cartridge connectors. They cannot be used in the HMI
module's cartridge connector.

Parts Description

ma S
|
1) DD @@ ) I@E
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
Connects the cartridge to Cartridge Slot 1 or 2 of the 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, 3.3 V (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: 24 AWG

Shielded twisted-pair: 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)
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Terminal Arrangement and Wiring Examples

Notes:
o For the cables to use for wiring, fabricate and use the recommended cable or an equivalent type of shielded cable.

¢ 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

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

2@ @ EX=X=3
RG] |BIEE
— RS232C
— Interface Device
gEFE
= Shield
FC6A-PC3
Terminal Name I/0 Direction Signal Name, etc.
A 1/0 Data A"
B 1/0 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
2 D D) X=Xz @ @ D) X=X
Iniali=) g R [RUEIGE
L AN 3\\\""""7\ A 3\\""""7\ Terminating Resistance
Terminatin — // — [ ]/ i [}
i 9 H /[ HEH H /[ HE RS485
Resistance \\.:, ________ \K _______ V) N \\ ________ \:‘:, Interface Device
Shield A:AFE

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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Dimensions
CPU Modules
All-in-One Type
16-I/0 Type: FC6A-C16R1AE, FC6A-C16R1CE, FC6A-C16K1CE, FC6A-C16P1CE

130.9
114.3

95.0

= 1 GDGDGDGDGDGDGDGDGDGDGDGDH

J I

21—

2.9

90.0

ooo

EEEWET COTTOTTIT,

2.9

13.6

All dimensions in mm.

24-I/0 Type: FC6A-C24R1AE, FC6A-C24R1CE, FC6A-C24K1CE, FC6A-C24P1CE

130.9
114.3
-
o L
110.0 T
qqum@@@@@m@@@@@@@@@w f
i
3 — 4.0
o
ooo O-
()]
| o
fU=0f COTTTETTOTODD]|
oty — ¥
N
~—

13.6

All dimensions in mm.
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40-I/0 Type: FC6A-C40R1AE, FC6A-C40R1CE, FC6A-C40K1CE, FC6A-C40P1CE,
FC6A-C40R1DE, FC6A-C40K1DE, FC6A-C40P1DE

130.9

114.3

o
163.0 ‘\ll
|
ﬁ@@@@@@@@@@@@qmmbﬂmﬂb@@@@@@@@@mmﬂ 1
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CAN 31939 All-in-One Type

40-I/0 Type: FC6A-C40R1AEJ], FC6A-C40R1CEJ, FC6A-C40K1CEJ, FC6A-C40P1CEJ,
FC6A-C40R1DEJ, FC6A-C40K1DEJ, FC6A-C40P1DEJ]
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All dimensions in mm.
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2! PRODUCT SPECIFICATIONS

Expansion Modules and Option Modules

Input modules:
Output modules:

Mixed I/0 modules:

Analog modules:

*1 9.3 mm when the clamp is pulled out.

Input modules:
Output modules:
Analog modules:

*1 9.3 mm when the clamp is pulled out.
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FC6A-NO8B1, FC6A-NO8A11

FC6A-R081, FC6A-T08K1, FC6A-TO8P1

FC6A-MO08SBR1

FC6A-J2C1, FC6A-K4A1, FC6A-LO3CN1
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FC6A-J4A1, FC6A-]J8A1, FC6A-JACN1, FC6A-J8CU1, FC6A-L06A1
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2! PRODUCT SPECIFICATIONS

Input modules: FC6A-N16B3
Output modules: FC6A-T16K3, FC6A-T16P3
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*1 9.3 mm when the clamp is pulled out.
Input modules: FC6A-N32B3
Output modules: FC6A-T32K3, FC6A-T32P3
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*1 9.3 mm when the clamp is pulled out.
Mixed I/0O modules: FC6A-M24BR1
PID modules: FC6A-F2MR1, FC6A-F2M1
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*1 9.3 mm when the clamp is pulled out.
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2! PRODUCT SPECIFICATIONS

Expansion interface module: FC6A-EXM2

All dimensions in mm.
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HMI module: FC6A-PH1
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*1 9.3 mm when the clamp is pulled out.
*2 This dimension is 0 mm when the eject button is locked.

FC6A-PK2AV, FC6A-PK2AW, FC6A-PJ2A, FC6A-PJ2CP
FC6A-PC1, PC3

Analog cartridges:
Communication cartridges:
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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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37 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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37 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.

(-] y

40 mm
minimum

DIN Rail

Mounting Two or More Units
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37 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.
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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.

——— ’_,;..-—"
\i’ G
e

——
47474»4—4747 \‘1;'
\\
‘©®@@®@@@

—= ——
=,
Q

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.

3-4 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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37 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 All-in-One Type.

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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37 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 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.

___—————

=
000009
{

Screwdriver Slot Dummy Cartridge

7

2. Take care with the vertical orientation of the analog cartridge and firmly push the analog cartridge connector onto cartridge
slot 1 on the CPU module.

Cartridge Slot 1 Analog Cartridge

Cauti o Do not perform this work when the FC6A Series MicroSmart is powered. Otherwise there is a risk of damage.
{f} 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.
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37 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 cartridge.

1. Unlock and open the front cover of the HMI module.
For details, see "Opening the Front Cover" on page 3-8.

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 All-in-One Type by pushing in the dummy cartridge tabs.

Dummy Cartridge

Screwdriver Slot

v

3. Take care with the vertical orientation of the analog cartridge and firmly push the analog cartridge connector onto cartridge
slot 3 on the HMI module.

o
P
L
E\ Analog Cartridge

o 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.

Cartridge Slot 3

Note: You can only connect an analog cartridge to cartridge slot 3 on the HMI module. You cannot connect a communication cartridge.

4. Close and lock the front cover of the HMI module.
For details, see "Closing the Front Cover" on page 3-8.
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37 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

A Caution

Always unlock the front cover before opening it with the following procedure. Otherwise there is a risk of damage to the
HMI module.

1. Push the access symbol until it clicks to unlock the front cover.

2. The front cover will open.

Front Cover — A

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.

3-8

Front Cover

Access Symbol
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37 INSTALLATION AND WIRING

. 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

IDE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 3-9



37 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.

« 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 clamp (1) and hang the FC6A Series MicroSmart on the DIN rail (2).

191 s

(1) Align with DIN Rail. T(Z) Raise DIN Rail clamp.

4.Secure both ends of the FC6A Series MicroSmart using the DIN rail brackets.

DIN Rail Bracket (BNL6)

—_—
0 D_‘M;Muq)a)oo‘oooooooo@‘ooo@@oo@
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\DIN Rail

[
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Notes:
o 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 clamp is raised and pushing it on until it
clicks.
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37 INSTALLATION AND WIRING

Removing from DIN Rail
1.Lower the FC6A Series MicroSmart's DIN rail clamp with a flathead screwdriver (1) and lift it up while pulling forward (1).

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 24-1I/0 types

Mount using the screw holes on the back of the module.

DIN Rail Clamp
= 40-1/0 type and the HMI module

Pull out the DIN rail clamp 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.

hOL=

Direct Mounting Hook 5=

—

(FC6A-PSP1PNO5) ==

Screw Hole

DIN Rail Clamp x

» Expansion and expansion interface modules

Pull out the DIN rail clamp 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.

Screw Hole

Direct Mounting Hook
(FC6A-PSP2PNO5)

Screw Hole

DIN Rail Clamp

IDE c FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 3-11



37 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
e 16-1/0 type: FC6A-C16R1AE, FC6A-C16R1CE, FC6A-C16K1CE, FC6A-C16P1CE
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e 24-I/0 type: FC6A-C24R1AE, FC6A-C24R1CE, FC6A-C24K1CE, FC6A-C24P1CE
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¢ 40-I/0 type: FC6A-C40R1AE, FC6A-C40R1CE, FC6A-C40K1CE, FC6A-C40P1CE,
FC6A-C40R1DE, FC6A-C40K1DE, FC6A-C40P1DE,
FC6A-C40R1AEJ, FC6A-C40R1CEJ, FC6A-C40K1CEJ, FC6A-C40P1CEJ,
FC6A-C40R1DEJ, FC6A-C40K1DEJ, FC6A-C40P1DE]
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37 INSTALLATION AND WIRING

m Expansion Modules and Option Modules

Input modules: FC6A-NO8B1, FC6A-N16B1, FC6A-NO8A11
Output modules: FC6A-R081, FC6A-R161, FC6A-T08K1, FC6A-TO8P1, FC6A-T16K1, FC6A-T16P1
Mixed I/O modules: FC6A-M08BR1
Analog modules: FC6A-J2C1, FC6A-J4A1, FC6A-]J8A1, FC6A-K4A1l,
FC6A-L06A1, FC6A-LO3CN1, FC6A-J4CN1, FC6A-I8CU1
59
Tt

100.0*02

All dimensions in mm.

Input modules: FC6A-N16B3
Output modules: FC6A-T16K3, FC6A-T16P3
17.6 5
0%
8.810.2 ”;®
I,:f‘r’_'_,lﬁV
Lo
RS
i
g 8
Lo
e
frus All dimensions in mm.
Input modules: FC6A-N32B3
Output modules: FC6A-T32K3, FC6A-T32P3
30.2 o)
X
201 |22
‘,;; \I
'““"“""'I‘K
o
L
i
[ I S
|
|

All dimensions in mm.
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37 INSTALLATION AND WIRING

Mixed I/0 modules: FC6A-M24BR1
PID modules: FC6A-F2MR1, FC6A-F2M1
Expansion interface module: FC6A-EXM2
39.2 @A.‘J
19l7102 ’L
‘,rJ 1 ‘
St H A )

|
!
|
!
90.0
100.0%02

All dimensions in mm.

HMI module: FC6A-PH1
74.5
39.3%02
! ’,‘T.\‘\

—r———— l.____\f____.l _____
S
(en] d
S g

All dimensions in mm.

= Example:
Mounting hole layout for FC6A-C40R1AE, FC6A-N32B3, FC6A-T16K3, FC6A-F2MR1, and C6A-L06A1

151.0 26.1:02 18,902 28.5%02 28,302
75.5 ‘ 5
2:@» _-‘-_ e iR %'(DA
73 :.__ J,4$7 L__.: ﬁ_?lll a -
Sec R R S
: : L i Lo
o ! | | | | [
o ! | | 1 | S
el 1 1 1 1 1 —

All dimensions in mm.
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37 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 PU modules, expansion modules, and option modules, see "Recommended Ferrule List" on page 3-

35.
DC Sink Input Wiring Example DC Source Input Wiring Example
IDEC " IDEC DCIN
i
H=! H=
+[2-wire | - @ ~[2-wire |+ W=
Sensor h Sensor ] — GD
415} 0 451 0
@ @
- M) ~ [l l(D
PNP % NPN = %
+ » - | ([
24V DC —/— 24V DC —
K o ) ¥ < | e}l
~ M) ~[leDlD
i) (D Fs() (D
2 W, =)D
M5 o o
L ‘ T T
FC6A-N08B1 FC6A-NO8B1

A/ -/

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 option modules, see "Recommended Ferrule List" on
page 3-35.

IDEC
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37 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 | R: Resistor of approximately the same resistance value as the load
—_ HF C:0.1to 1 pF
| R C |
I~
CoM )
iE

Protection Circuit (3)

This protection circuit can be used for DC load power circuits.
Output Q Use a diode with the following ratings.
o Reverse withstand voltage:  Power voltage of the load circuit x 10
Di:'de 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
N

Varistor

COM i}
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37 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.

. ¢ Use a power supply of the rated value. Use of the wrong power supply may cause fire or malfunction.
A Caution

o 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.

All-in-One Type

There are three power supply specifications for the All-in-One Type: the AC power type, the 24V DC power type, and the 12V DC

power supply type.

4 N\
AC Power Type 24V DC Power Type 12V DC Power Type
AC Power Input 24V DC Power Input 12V DC Power Input
L[ N]PE w24\ - [ FE 12V - [ FE

-

+ |- =

External Power Supply
24V DC

+|" - =

All-in-One Type
feseese o
T
[ ]
b P q

External Power Supply
12v DC

= When Power Is Turned Off
« The power supply voltages that can be used with the All-in-One Type 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

. Do not use the FC6A Series MicroSmart outside of the power supply voltages listed above.
AWarnmg

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.

« 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.

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

IDEC
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37 INSTALLATION AND WIRING

Expansion interface module
The power supply specification of the expansion interface module is the 24V DC power type.

Expansion Interface Module

External et +
Power Supply - T [ _ | 24VDC
24V DC —— Power Input

= When Power Is Turned Off
« The power supply voltage that can be used with the expansion interface module is 20.4 to 28.8V DC.

; Do not use the FC6A Series MicroSmart outside of the power supply voltages listed above.
AWarmng 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 when powered on. Use a power supply with
sufficient capacity.

. When using the CPU module and expansion interface module with separate power supplies, turn the power on and off in the
A Caution following order.
Power-up: Expansion interface module — CPU module
Power-down: CPU module — Expansion interface module
If the expansion interface module power supply is shut off before the CPU module, the I/O for all connected expansion
modules will not be updated.

Power Supply Wiring

« Make the power line as short as possible. For details, see "Recommended Ferrule List" on page 3-35.
« 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 3-35.

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.

( Power Supply Terminal N\ CPU Module
ower Supply Te als o & F ah
(@]
[ I
Power Supply Terminals Cover —“@ ﬁi]ﬁ @W_
N
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37 INSTALLATION AND WIRING

2. Rotate the power supply terminals cover until it touches the CPU module to unlock it, and then remove the power supply
terminals.

Rotate the power supply
terminals cover until it
touches the CPU module

Notes:
o 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.

= 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 t :E

Rotate until it stops
/ lw

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.

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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37 INSTALLATION AND WIRING

Using the Ports

This section describes how to use the analog input and analog volume, 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 \

3

Screwdriver Slot

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

O4IPOOOOOE 0OCOOOBD BOCODOO

Screwdriver Slot Groove

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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37 INSTALLATION AND WIRING

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.

- 0] N SO
7 @@mmmmmmm

Serial Port 1 Cover

: 0]
N pr ji

¢ 8 OO00000 000000

ezs

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.

noo J — nan —
E <=m = =
I \ o
i} (— — g | ﬁd
L ¢ l J}mm&mm@ D000 P, S GO00OG000 DOOO0000D
\j==s Tab \ \[&E

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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37 INSTALLATION AND WIRING

Removing and Attaching the Ethernet Port 1 Cover
The following procedure describes how to remove and attach the Ethernet port 1 cover.
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.

DOCO000OY DT
———

ey
oono de——r —
E —
ﬂ > .
B IR ./ 1
- |500000,0000000000)

e

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.

ooo ——

E [I .[ ——B'i | E m>.
: %ﬂﬂ (§0000DO00000000 : e =

/ ; 0000000000 000000
\jEes /s

Tab Screwdriver Slot Groove
Ethernet Port 1 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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37 INSTALLATION AND WIRING

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.

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 panel. We recommend securing the USB extension cable to the USB port cover with a cable
tie (HellermannTyton cable tie: T18R) so the USB extension cable is not disconnected from the FC6A Series MicroSmart.

USB Cable\ /
AN

- USB Cable

1~ USB Port Cover

Cable Tie
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37 INSTALLATION AND WIRING

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.

O DOOOOODOY DORODODE

e

ooo —

g | e
g - | ,gmd@mw

Closing the USB Port Cover

1. Close the USB port cover and push it until it clicks.

3-24

O] KT DOODODDD

@@@@@@@@@@@@@@@@@@@

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722

YIDEC




37 INSTALLATION AND WIRING

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.

o 0

SD Memory Card Cover\

(=

Screwdriver Slot E - —
\ 2/

T T i

2. Open the SD memory card cover in the direction of the arrow.

=/ |

—_—

. 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.

”"q:—.gD DDOOOQODDOOODODD

==/ 000000000f300000004
:TE{
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37 INSTALLATION AND WIRING

Closing the SD Memory Card Cover

1. Close the SD memory card cover and push it until it clicks.

% @5@@@@@@@@@@@@@@@@@@@@

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 3-25.

2. With the missing corner of the SD memory card positioned up (pins on the right side), push the SD memory card cover straight
in until it clicks.

Notes:
o Take care with the direction that the SD memory card is pushed in.

o 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 3-26.
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37 INSTALLATION AND WIRING

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 3-25.

2. Push the SD memory card inserted into the FC6A Series MicroSmart until it clicks to unlock it.

n -
—
E —
]
E ?
0 o 0000

3. Slowly pull out the SD memory card.

@@@@@@@@@@ 500000000

4. Close the SD memory card cover and push it until it clicks.
For details, see "Closing the SD Memory Card Cover" on page 3-26.

. 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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37 INSTALLATION AND WIRING

Replacing the Backup Battery

This section explains how to replace the backup battery.
Replace the backup battery within 1 minute.

1. Grip both ends of the battery holder, and then pull it out.
The battery holder pulls out to a length of 36 mm.

CPU Module )
L0y () () ()]
— % % @!; Battery Holders
3
[ ]
b g e dq

2. Remove the dead backup battery from the battery holder.
Orient the battery holder with the @ side facing up. While pulling on the outside hook (1), press the backup battery from

below (2).

@Side of the Battery Holder

/ Backup Battery

3. Insert a new backup battery into the battery holder.
Orient the battery holder with the @ side facing up. Orient the new backup battery with the @ 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).

~
( @ Side of the Battery Holder

~—_ (1)

s
g (2) \ —
% Outside Hook
Inside Hook Backup Battery

\ J

Note: Exercise caution regarding the orientation of the backup battery when you insert it.
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37 INSTALLATION AND WIRING

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. Turn on the power and confirm that the battery status LED [BAT] turns off.

R « 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.

¢ Do not perform this work when the FC6A Series MicroSmart is powered. Otherwise there is a risk of damage.

¢ Replace the backup battery within 1 minute. If it takes a long time to replace the battery, the device values will be reset
to the initial values.
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Connection Restrictions for Expansion Modules and Option Modules
Connection Restrictions for Expansion Modules

Expansion modules, the HMI module, and cartridges on the basic expansion side operate with the internal power supply that is
supplied from the CPU module. Expansion modules on the expansion interface side operate with the internal power supply that is
supplied from the expansion interface module.

Expansion Interface Module

HMI Module CPU Module Expansion Modules (FC6A-EXM2) Expansion Modules

\ A A N

\ = v Internal 5 V Line ! Internal 5 V Line

Internal 24 V Line Internal 24 V Line
| |
Power
_ ‘ Power Supply ..... SUPP|‘/ .....
] v ) . Z
Cartridges f Basic Expansion Side Main Expansion Interface Side
Main Power Supply Power Supply

The internal power supply current that can be supplied from the CPU module to the expansion modules, the HMI module, and
cartridges on the basic expansion side varies according to the CPU module. Ensure that the total amount of current for the
expansion modules, the HMI module, and cartridges on the basic expansion side does not exceed the limit of the internal power
supply that can be supplied from the CPU module.
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.

o Expansion modules require an I/O external power supply.

The internal power supply current that can be supplied from the CPU module to the expansion modules, the HMI module, and
cartridges on the basic expansion side is as follows.

Maximum Number of Modules That Can Be Connected | Internal Power Supply Current That Can Be
to the CPU Module Supplied from the CPU Module
. . Expansion Modules
CPU Module Expansion Modules . Cartridges (basic expansion side)
(basic expansion HMI Module Cartridges ™2
side)*! Internal 5V Line Internal 24V
Total™3 Line Total™
16-I/0 Type 4 1 2 < 695 mA < 126 mA
All-in-One
Type 24-1/0 Type 7 1 2 < 890 mA < 167 mA
40-1/0 Type 7 1 3 < 1,070 mA <270 mA
CAN J1939
All-in-One | 40-1/0 Type 7 1 3 <960 mA <270 mA
Type

*1 The number of modules and cartridges that can be connected on the basic expansion side does not include the expansion interface module.
When using the expansion interface module, add the following current.

Module Type Model Internal 5 V Line Current
Expansion interface module FC6A-EXM2 20 mA

*2  The maximum number of cartridges that can be connected to cartridge slots 1, 2, and 3

*3 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. For details, see "Internal Power
Supply Current of the Expansion Modules and Option Modules" on page 3-31.

*4 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.
* Relay output: 6 mA/point
e Transistor output: 1.5 mA/point

: The CPU module cannot detect the internal power supply current that the expansion modules are using. Observe the
A Caution restrictions in this section because malfunction or failure may result if the FC6A Series MicroSmart is continuously used
when the current exceeds the limit.
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Internal Power Supply Current of the Expansion Modules and Option Modules

Internal 5V Line Internal 24 V Line
Module Type Model Current Current
FC6A-N08B1 30 mA -
FC6A-N16B1 40 mA -
Input module FC6A-N16B3 40 mA —
FC6A-N32B3 65 mA -
FC6A-NO8A11 40 mA -
FC6A-R081 35 mA 6 mA/point
FC6A-R161 50 mA 6 mA/point
FC6A-TO8P1 25 mA 1.5 mA/point
FC6A-T16P1 30 mA 1.5 mA/point
FC6A-T16P3 30 mA 1.5 mA/point
Output module -
FC6A-T32P3 45 mA 1.5 mA/point
FC6A-TO8K1 25 mA 1.5 mA/point
FC6A-T16K1 30 mA 1.5 mA/point
FC6A-T16K3 30 mA 1.5 mA/point
FC6A-T32K3 45 mA 1.5 mA/point
. FC6A-MO8BR1 30 mA 6 mA/point
Mixed I/O module -
FC6A-M24BR1 55 mA 6 mA/point
FC6A-2C1 40 mA -
FC6A-J4A1 45 mA -
Analog input module FC6A-J8A1 40 mA —
FC6A-J4CN1 50 mA -
Analog module
FC6A-J8CU1 45 mA -
Analog output module FC6A-K4A1 50 mA —
FC6A-L06A1 55 mA -
Analog I/O module
FC6A-LO3CN1 60 mA -
FC6A-F2MR1 65 mA -
PID module
FC6A-F2M1 65 mA -
FC6A-PI2A - -
. FC6A-PI2CP - -
Analog cartridge
. FC6A-PK2AV 80 mA -
Cartridges
FC6A-PK2AW 190 mA -
i . FC6A-PC1 10 mA —
Communication cartridge
FC6A-PC3 60 mA -
HMI module (no installed cartridges) FC6A-PH1 150 mA —
FC6A-PH1+FC6A-PI2A 170 mA -
. FC6A-PH1+FC6A-PI2CP 170 mA -
HMI module + cartridge
FC6A-PH1+FC6A-PK2AV | 250 mA —
FC6A-PH1+FC6A-PK2AW | 360 mA —
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m 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.

FCO6A-T32P3 FC6A-J4CN1

FC6A
FC6A-PH1 -((::](.SGPICE

/

FC6A-N32B3 / FC6A-J4A1

\ /

1) 3) 9 (5)(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) | Output Module FC6A-T32P3 45 mA 48 mA (= 1.5 mA x 32 points)
(4) | Input Module FC6A-N32B3 65 mA -
(5) | Analog Input Module FC6A-J4CN1 50 mA —
(6) | Analog Input Module FC6A-J4A1 45 mA —

3-32

Number of connected modules

415 mA (695 mA or lower)

48 mA (126 mA or lower)

For the 16-I/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.

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.

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.

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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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 40-1/0 type.

FC6A FC6A FC6A
FC6A-PH1 FC6A-C40R1AE -R161 -N16B1 -M24BR1
. — A

1

== /@ m\
/ 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 Cartridge FC6A-PK2AW 190 mA —
(3) | Analog Cartridge FC6A-PK2AW 190 mA -
(4) | Output Module FC6A-R161 50 mA 96 mA (= 6 mA x 16 points)
(5) |Output Module FC6A-R161 50 mA 96 mA (= 6 mA x 16 points)
(6) | Output Module FC6A-R161 50 mA 96 mA (= 6 mA x 16 points)
(7) | Input Module FC6A-N16B1 40 mA —
(8) | Input Module FC6A-N16B1 40 mA -
(9) | Input Module FC6A-N16B1 40 mA —
(10) | 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 is not exceeded

1,070 mA.

Internal 24 V line current

The current must be 270 mA or lower. The total current is 336 mA, which has exceeded 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) and connect the output modules with an insufficient amount of current to the
expansion interface side.

FC6A-EXM2
FC6A FC6A  FC6A FC6A
FC6A-PH1 FC6A-C40R1AE -R161 -N16B1 -M24BR1/ -R161
— —
===
==
/ / ——— <~
FC6A FC6A FC6A Basic Expansion Side Expansion Interface Side

-PK2AW -PK2AW  -PK2AW
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Terminal Connection

This section describes types of terminals and how to use them.

« 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 3-35.

o 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-
ot
0to 0.5 mm
Whisker Damage

Core wire is visible Stripped wire is too short

« 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 3-35.

o 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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Recommended Ferrule List
The following ferrules can be used with the FC6A Series MicroSmart.

The recommended ferrules are manufactured by Phoenix Contact.

= CPU Module
. Power Supply Input Terminals CAN Port.
CPU Module Terminals Terminals Output Terminals (CAN 31939 All-in-One
Type only)
L1007
Wire Type U007 | uisoss | U997 | usoss | uizase | UIOIS
Equivalent
Stripping length (mm) 7 7 10
Wire thickness (mm?) 0.2to 2.5 0.2to 2.5 0.2to 2.5
) Al 0,25- 6 (3203040) Yes — Yes — — —
AWG 24 is‘gg: AL 0,25- 8 (3203037) Yes - Yes - - -
Al 0,25-10 (3241128) — — — — Yes —
. Al 0,34- 6 (3203053) Yes — Yes — — —
AWG22 is"av'gr: AL 0,34- 8 (3203066) Yes — Yes _ _ —
AI 0,34-10 (3241129) — — — — Yes —
AI 0,5- 6 (3200687) Yes — Yes — — —
] Al 0,5- 8 (3200014) Yes — Yes — — —
Lljs:;r: AL0,5- 8 GB (1208966) - Yes - Yes - -
AI 0,5-10 (3201275) — — — — Yes —
AWG20 Al 0,5-10 GB (3203150) — — — — — Yes
AI-TWIN 2 x 0,5-8 Yes _ Yes _ _ _
2-wire | (3200933)
Wire usage AI-TWIN 2 x 0,5-10 _ _ _ _ Yes _
gauge (3203309)
Al 0,75- 6 (3200690) Yes — Yes — — -
) Al 0,75- 8 (3200519) Yes — Yes — — —
is‘gg: AL 0,75-10 (3201288) — — — — Yes —
AI 1-8 (3200030) - Yes — Yes — -
AWG18 AI 1-10 (3200182) - - — - - Yes
AI-TWIN 2 x 0,75-8 Yes _ Yes _ _ _
2-wire | (3200807)
usage AI-TWIN 2 x 0,75-10 _ _ _ _ Yes _
(3200975)
. AI 1,5- 6 (3200755) Yes Yes Yes Yes — —
is‘;v'gr: AL 1,5- 8 (3200043) Yes Yes Yes Yes - -
AWG16 Al 1,5-10 (3200195) — — — - Yes Yes
2-wire | AI-TWIN 2 x 1,5-8
usage (3200823) Yes Yes Yes Yes - -
. SZS 0.4x2.5 (1205037) — — -
Screwdriver
SZS 0.6x3.5 (1205053) Yes Yes Yes
0.5 to 0.6 (terminals)
Tightening torque (N) 0.5 to 0.6 0.5t0 0.6

*0.2t00.3
(locking components)

*1 For the wires that can be used, see "Wiring the CAN J1939 Bus" on page 3-38.
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m Expansion and Expansion Interface Modules

Expansion and Expansion Interface Module

Terminal Block Types 3.81 mm Pitch 5.08 mm Pitch
FC6A-N16B1, FC6A-R161,
FC6A-T16K1, FC6A-T16P1, FC6A-NO8B1, FC6A-NO8A11,
FC6A-M24BR1, KFC6A-J4A1, FC6A-R081, FC6A-T08K1,
Model FC6A-]8A1, FC6A-LO6A1, FC6A-TO8P1, FC6A-MO8BR1,
FC6A-J4CN1, FC6A-J8CU1, FC6A-]J2C1, FC6A-K4A1,
FC6A-F2MR1, FC6A-F2M1, FC6A-LO3CN1, |FC6A-EXM2
FC6A-F2M1
uL1007
. UL1015 uL1007
Wire Type UL_2464 Equivalent UL2464 UL1015
Equivalent
Stripping length (mm) 9 10
Wire thickness (mm?) 0.14 to 1.50 0.2to 2.5
AI 0,25- 6 (3203040) - - - —
1-wire
AWG 24 usage AI 0,25- 8 (3203037) Yes - - -
AI 0,25-10 (3241128) Yes - Yes —
Al 0,34- 6 (3203053) - — - —
1-wire
AWG22 usage Al 0,34- 8 (3203066) Yes - - -
AI 0,34-10 (3241129) Yes — Yes —
Al 0,5- 6 (3200687) - — - —
Al 0,5- 8 (3200014) Yes — — —
1-wire
usage Al 0,5- 8 GB (1208966) - Yes — —
Al 0,5-10 (3201275) Yes — Yes —
AWG20 AI 0,5-10 GB (3203150) - Yes - Yes
AI-TWIN 2 x 0,5-8 _ _ _ .
2-wire | (3200933)
. usage AI-TWIN 2 x 0,5-10
Wire ! Ye — Ye _
(3203309) s s
gauge
Al 0,75- 6 (3200690) - — — —
AI 0,75- 8 (3200519) - - - -
1-wire
AI 0,75-10 (3201288) - — Yes —
usage
AI 1-8 (3200030) - - - —
AWG18 AI 1-10 (3200182) - - - Yes
AI-TWIN 2 x 0,75-8 _ _ _ _
2-wire | (3200807)
usage AI-TWIN 2 x 0,75-10
— — Yes —
(3200975)
AI 1,5- 6 (3200755) - - - -
1-wire
usage Al 1,5- 8 (3200043) - - - -
AWG16 Al 1,5-10 (3200195) - — Yes Yes
2-wire | AI-TWIN 2 x 1,5-8 _ _ _ _
usage (3200823)
. SZS 0.4x2.5 (1205037) Yes -
Screwdriver
SZS 0.6x3.5 (1205053) — Yes
Tightening torque (N) 0.22 to 0.25 0.5t0 0.6
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» HMI Module and Cartridge

Module Type HMI Module Cartridges
. UL1007 UL1007
Wire Type UL2464 uL1015 UL2464 uL1015
Stripping length (mm) 7 5
Wire thickness (mm?) 0.14to 2.5 0.14 to 1.50
» Al 0,25- 6 (3203040) Yes — Yes —
AWG 24 us‘;“g: AL 0,25- 8 (3203037) Yes - - -
AI 0,25-10 (3241128) — — — —
) AI 0,34- 6 (3203053) Yes — Yes -
AWG22 is‘gg: AL 0,34- 8 (3203066) Yes - — —
Al 0,34-10 (3241129) — — — —
AI 0,5- 6 (3200687) Yes — Yes —
AI 0,5- 8 (3200014) Yes - — —
1-wire
usage AI 0,5- 8 GB (1208966) — Yes — —
AI 0,5-10 (3201275) — — — —
AWG20 AI 0,5-10 GB (3203150) — — — -
AI-TWIN 2 x 0,5-8 Ves _ _ _
2-wire | (3200933)
Wire usage AI-TWIN 2 x 0,5-10 _ _ _ _
gauge (3203309)
AI 0,75- 6 (3200690) Yes — — —
. AI 0,75- 8 (3200519) Yes — — —
Lwire i 0,75-10 (3201288) - = - -
usage
Al 1-8 (3200030) — Yes — —
AWG18 Al 1-10 (3200182) — — — —
AI-TWIN 2 x 0,75-8
Yes - - -
2-wire | (3200807)
usage | AL-TWIN 2 x 0,75-10 _ _ _ _
(3200975)
AI 1,5- 6 (3200755) Yes Yes — —
1-wire
usage Al 1,5- 8 (3200043) Yes Yes — —
AWG16 AI 1,5-10 (3200195) - - - —
2-wire | ALI-TWIN 2 x 1,5-8 _ _ _ _
usage (3200823)
] SZS 0.4x2.5 (1205037) — Yes
Screwdriver
SZS 0.6x3.5 (1205053) Yes —
Tightening torque (N) 0.5t0 0.6 0.22 to 0.25

Crimping Tool
The following crimping tool can be used with FC6A Series MicroSmart.

Tool Name

Phoenix Contact Model Number (order number)

Crimping tool

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.

o 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.

o 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

Wﬂ@@@aD@@@@@ﬂ@qm@@@qmqbﬂ@@@@@@mmp@'

I

CAN Port—=

|

JOODDODDODD GDQDGDGDQDGDGDGDGDGDﬂ

No. Signal Wire Details
1_% QD 1 SG CAN external power supply (-)
Z_E 0 2 CAN_L CAN_L bus line (dominant low)
3| 3 CAN_SHLD CAN cable shield"!
4——@ O 4 CAN_H CAN_H bus line (dominant high)
5_% QD 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
)
5 SG2
g = ey, o
(@]
bS] Tra(rigc'\cleiver ~ SANESHES
(O]
E RXD m AN H
[e]
=4 IC - V+
%7 Z Q 19 (V+)
SG2 0.68 UF  Terminal Block
(Port 2)
v v v v v
SG1 SG2 SG2 SG2 SG2

CAN 11939 Wiring

The specifications and wiring examples differ according to CAN protocol standard J1939-11 and J1939-15.

CAN Protocol Standard J1939-11 ‘ J1939-15
Communication Speed 250 kbps
Nodes 30 | 10
Twisted pair
Wire Configuration Shielded ’ Unshielded
Cable 0.3 mm? to 0.82 mm? (AWG 22 to 18)
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
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J1939-11
Terminating Resistance
120Q
GD No. | Signal Name
DI |1 ]se : s
DI [2 Jean_L : -
[} 3 |CAN_SHLD
QD 4 |CAN_H
@) Ls 1o
()
| Stub: 1 m maximum
[0) No. | Signal Name
D [ '1]se
M| [2 JeanL
0| || [ 3 |CAN_SHLD Bus: 40 m maximum
m@ 4 |CAN_H
|| [51lv
[l
.
.
.
Node: 30 maximum e
.
.
GD No. | Signal Name
DI [1]se
DI [2 Jean_L
) 3 |CAN_SHLD
@ 4 |CAN_H i 1 o
=)@ L s : :
@m Terminating Resistance
120 Q
J1939-15
Terminating Resistance
120Q
GD No. | Signal Name
[D)IRENES
() 2 |CAN_L X
[} 3 |CAN_SHLD
QD 4 |CAN_H
o) L5l
LI
Stub: 3 m maximum
[0) No. | Signal Name
DI | 1 s
Ol [2 Jean_L
=0 || [ 3 |CAN_SHLD Bus: 40 m maximum
E@ 4 |CAN_H
[(h) 5 [(V+)
LI
.
.
.
Node: 10 maximum
.
.
GD No. | Signal Name
DI ['1]se
D [2 JeanL
() 3 |CAN_SHLD
O/ [4 ]canH —
) L5l
)

Terminating Resistance
120Q
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Introduction

WindLDR (version 8.0.0 or later) is required for FC6A Series MicroSmart programming and maintenance.
For details on how to check the version, see "Checking the WindLDR Version Number" on page 4-13.

This chapter describes basic procedures for operating WindLDR, programming and maintenance software for the FC6A Series

MicroSmart.

Start WindLDR

= Windows 8
Click WindLDR in the tiles on the Start screen.

» Windows 7, Windows Vista
Click Start and then Programs > Automation Organizer V2 > WindLDR > WindLDR.
= Windows XP

From the Start menu of Windows, select Programs > Automation Organizer V2 > WindLDR > WindLDR.
WindLDR starts and a blank ladder editing screen appears with menus and tool bars shown on top of the screen.

@ FEEE project01.pjw - WINDLDR

Home  Configuration LT View

i Status ' ﬁl {0 Errar
) ) T Maintenance ~ tor | Dial Up
Start  Stop

Download Upload F Monitor .
- - F Forced If0

SeCOpr e ‘

= =

x

Main Program rj

Rung 1

l ‘

FCHA-C40XIXE » | COM1:9600,7,E,1 Network: 1:1 |M:|de: Edit |F'.ung: 1 Line: 1 Column: 1
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OPERATION BASICS

PLC Selection

Before programming a user program on WindLDR, select a PLC type.

1.

2,

The PLC Selection dialog box appears.

3. Click OK.

4-2

PLC Selection ?

OpenNet
FC4A-C10RZX
FC4A-CI6R2Y
FCAA-C24R2X Cancel
FC4A-D20X3

FC4A-D20RX1

FC4A-DA0X3

FCSA-CI0RZX

FCSA-CI6RZN

FCSA-C2ARK

FC5A-DI6RX1

FCSA-D32K3

FCSA-DI2KIE

FC6ACI6XIXE

FCAC 29X IE ]

FC6A-CA0X IXE

ECEACADXINED
FT1A-12
FT1A-24
FT14-40
FT14-48

Use as Default

Default ‘OpenNet |Ladd?v\

Select Configuration from the WindLDR menu bar, then select PLC Type.

Select a PLC type in the selection box and the programming language to use.

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-C16P1CE
FC6A-C16K1CE

FC6A-C24X1XE

FC6A-C24R1AE
FC6A-C24R1CE
FC6A-C24P1CE
FC6A-C24K1CE

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.

FC6A-C40X1XE

FC6A-C40R1AE
FC6A-C40R1CE
FC6A-C40P1CE
FC6A-C40K1CE
FC6A-C40R1DE
FC6A-C40P1DE
FC6A-C40K1DE

FC6A-C40X1XE]

FC6A-C40R1AE]
FC6A-C40R1CEJ]
FC6A-C40P1CE]
FC6A-C40K1CE]
FC6A-C40R1DE]
FC6A-C40P1DE]
FC6A-C40K1DE]

PLC selection is now complete. 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 LAD 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 10 and I1 are turned on, output Q2 flashes in 1-s increments.

Rung No. Input I0 Input I1 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 > Automation Organizer V2 > WindLDR > WindLDR.
WindLDR starts and a blank ladder editing screen appears with menus and tool bars shown on top of the screen.

i\nl 2 - A~
Home  Configuration @eHITEE View

g

Download Upload Fun-Time  Deviee >
- - Progmm Datalist |3 Cance

project01.pjw - WINDLDR

i Status '
T Maintenance ~

Maonitor

Start  Stop Simulation

onitor | ial Up
|| setup = ‘

Main Program q

Rung 1

A
1

IXIXE - | COM1:9600,7,E1 Network:1:1 |Mﬂ-:|e: Edit |F'.ung: 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).

- ea)

Configuration ~ Online

|7 vertical

€20 Q%=

A(Normally Open) i
B (Mormally Closed) T
QUT (Qutput)

QUTN (QutputNot)

SET (Set)

RST (Reset)

Single Output

Timer

Counter

Shift Register
Counter Comparison
Timer Comparison

Data Register Comparison

* vy 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.

R

Configuration

Select Basic Advanced Macro Draw
Line |~ Vertical

3. Double-click Normally Open.
The A (Normally Open) dialog box is displayed.

- ea)

Configuration ~ Online

Select Basic Advanced Macro Draw
Line |~ Vertical
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4. Enter I0 in the Tag Name field, and click OK.

2
A (Normally Open)
Type:
@A NormallyOpen) Tog Nome:
()8 (Normally Closed) Device Address: 10000
Comment:
oK Cancel
1. 3 il "It __rtraser s -|F increment
LY || mew B A M. _ :
— : - . _iHorlzontﬂ ) .|ﬁDecrement
Paste gy " Import || Selet Basic Advanced Macro Draw ) Caoil 8
- : - - - - Line I/Vertlcal gt Invert
[
Main Program fj
Rung 1
1
10000

Note:

¢ 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.

=l = - ] o "
- T Eraser Cr Increment
L& e B A M < o3 *
- . : _i Horizontal .|ﬁ Decrement
Select Basic Advanced Macro Draw Coil 8
- - - - - gt Invert

Paste |23 H | & Import

Line I/Vertical ‘

[

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.
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11. Double-click Output.
The Out (Output) dialog box is displayed.

@Elasa
_£Hnriznrld
Draw
Line | Vertical

4 Increment 5“"2 S spli |l
-|?Dema1t . »Join [k
@Invert C‘,Rmmrfert tEDlsi}le X

Se‘lad: Basx Advanmi Macm

Main Program _}
Rung 1

I I
10000 10001

12. Enter QO in the Tag Name field, and click OK.

Typet —4—78 ———————
(®)0UT (Qutput) aulbane:
() OUTN (QutputNot) Device Address: Q0000
@ SET (Set) Comment:
(Z)RST (Reset)

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.

Bl )

Configuration ~ Online

( Eraser 4§ Increment ‘}Wi,] b Splic ol Insert +

_/ Horizantzl 5 -|?Dem=mut * Jain n.ﬂppe'd -

Sdet:t Basic Advanced Macro || Draw Coil
= S 5 = Line |/ Vertica wip Invert Comment e Disable X Delete -

[ Main Prngram"'

Rung 1
1 I 11
10000 10001 Q0000

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.

Configuraion  Online  View
./ Eraser -|i-lnn'ﬂ1lmt f"‘“.f I ﬂ&:li;. wmt -
_tHnrizmId : -|FDecra’nu\t » Join nAppa'd -
Coil B3 n;
é@lnvert Comment +gDisable X Delete -

Select Basic Advanced Macro Draw
X = = Line [/Ver‘tl(d

[ Main Progra m

Rung 1 ; ;

1 I I 0
10000 10001 Q0000

Rung 2

!

I | P |
10000 10001 Q0001

To insert a new ladder line

Rung 3 . .
3 I | | O— without creating a new rung,
10000 10001 M0010 | press the down arrow key when
5 the cursor is on the last line or
| | | (7 press the right arrow key when

1 1 1
MO010  M8121 Q0002 { 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.

X

Online  View iFi Help ~
. Eraser ! JEncrement | B2 |  #iSplit | Insert -
= E T
_/ Horizontal = | Decrement ©don [ Append -
Select Basic Advanced Maco Draw Coil RUNg o
Line |~ Vertical i Invert Comment g Disable X Delete ~

Maiangram‘J 4 b x
Rung 1 A

?

I I
10000 10001 Q0000

?

I 1 I
10000 10001 Qo001

Rung 3
1 1|
3 I 1 | (O
10000 10001 M0010
4
L ] L
I 1 T O_
MOD10  M8121 Qo002
v
< 2>
Info Window [ >§|
Info Window
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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 0 (application) button > Save As > WindLDR Project.

~ P
New
~ Emmmm}'m [ Horizontal ©Jon [®] Append -
B cpen , Vertica d R0 B3 icable X Delete -
ertic Comment £ Dis =
— i PLCProgram
el 53V E
— N
§ O
Q0000
|
Print 3
ILI.S;“' Listings , O —
Q0001
'ﬁglusa
& =
WindLDR Options Exit WindLDR| O_
—
10000 10001 M0010
4
I ] I
f 1 T (_—
M0OO10  M8121 Qooo2
w
< >
[info Window F xl

2. Enter the file name in File name, specify the folder to save to, and click Save.

@ - | » ThisPC » Documents Search Documents

Organize « New folder

5t Favorites Date modified Type
B Desktop
8 Downloads
&l Recent places

Mo items match your search.

@ OneDrive
@ Homegroup
1™ This PC

ei MNetwork

[ File name: | project0l.pjw

Save as type: | WindLDR Project File (*.pjw)

(4 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.

1@ = projectdl.pjw - WINDLDR
Online
O Test i Status @Power Line
1% Confim T Maintenance - d ,;,';PortMon'ltor
Download Upload Run e Devie Start  Stop ‘ Monitor = Simulation
- = Pro Data List Cance Configuration - - BSetUp
Main Program ", 4 b x
g 1 -
1 ]
1 —Cl {1t O
10000 10001 Q0000
Rung 2
1
2 —A—Ll O
10000 10001 Qo001
g 32 7
1
3 — O O
10000 10001 M0010
g 4
1
+ 0 HO—m O—
MO010 M8121 Qooo2

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.
e To quit simulation, from the WindLDR menu bar, once more select Online > Simulation > Simulation.
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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.

FC6A Series MicroSmart

T T
i I i 1

Windows Computer

USB Cable oo e
USB Port HG9Z-XCM42 USB Maintenance Cable ==

)) = l
—_ h ) ﬁ? b Y {
! i ‘ Type A Plug Mini-B Plug @ . ]

1)

USB Port
(USB 2.0 Mini-B Connector)

Notes:
o In order for WindLDR to communicate with the FC6A Series MicroSmart via USB, a dedicated USB driver must be installed on the computer.
See "USB Driver Installation Procedure" on page A-9.
* A user program is a combination of a ladder program and the setting details (Function Area Settings).

Ladder Program }Details programmed with a ladder diagram

Details of the FC6A Series MicroSmart settings

Function Area Settings The majority of these items are those set on the Configuration tab.

User Program }

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.

- = 9
Communication Settings :
Serial USB Port Settings
] . =]
use Retr:

PLC Network Setting
(@11

@ 1N Slave Number. l:l

Monitor Settings

Time delay between communication: nﬂ ms

Download Settings

The maximum data size: l:l * 64 bytes
Time delay between packets: _E| ms

Communication Options
[ Use HGxG Pass-Through

Default Cancel

The communication method is now set to USB. Next, download a user program.

4-10 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 [| DE c
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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.

Note: The Download dialog box can also be opened by
selecting Home > Download.

Transfer Mode

D)Binary  (@)ASCII

Download Options

[EF] Automatic start after download

[ Keep output during download

[E]] suspend 1j0 force before download

[E]] Automatic device clear after download

[ET write PID module parameters after download

[ synchronize PLC dock withyour computerclock afterdownload
[T wirite devicedata file tothe PLC after download Setting
[ Download comment data

[ Dovinload system and userweb pages Note: When downloading a user program, all values and

[ Download system softvare Latest version ]| | ekl selections in the Function Area Settings are also downloaded
(=33 S T to the FC6A Series MicroSmart. For details on function

Program Size: bytes (Max:72,000 bytes) settings, see "Functions and Settings" on page 5-1.
Comment Size: bytes (Max: 262,000 bytes)

UserWeb Page Size: bytes (Max: 1,048,576 bytes)

| Communication Settings |

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.
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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:

x

{7 Help ~

i %T&st .y, PowerLine

3 \
5 o v O : BCunfirm
Download Upload Run-Time Devie e
- - Program Datalist _?CE”EEI

4,4 Part Monitor
Simulation

Main Program .,
2 O— Rung 1 :
10060 210004 Qoaao When both inputs 10 and I1 are on,
output QO is turned off.
R 2
> H—m O—{ Rung2:
Mogor  sfom Q00 When both inputs 10 and I1 are on,
N 4 output Q1 is turned off.
{11}
= R o | g3
When both input I0 and I1 are on,
g 4 internal relay M10 is turned on.
4 —MLEJD ML!:L @ M8121 is the 1-s clock special
internal relay.
While M10 is on, output Q2 flashes
in 1-s increments. -

0000 |Rung: 4 Line: 4 Column: 10 Force Suspended

|Decimal sTOP

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.

x

{7 Help ~

. Custom =
'Batch

<+ Forced IfO

_ \y)PowerLine
4y POt Monitor
U

Simulation

} SetUp

|E hi] Listings

j Close

£, windLDR Opﬁc*slﬁ_citﬁmd\_[)k O—
10001 ——J M0010
O
Qo002
v
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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

% Help -~

tatus. ] erling || i3 (WEmor
1C:\Users\t\OneDrive\ 41 22 b \project0ipw : _ wa T %’ a =
i /s POTEMonitor +1: Dial Up

2C:\Users\t\Desktop'\sample_nvdatalprojeddlpnd Monitor Simulation SeElip”
= 4 F Forced Ifo L SetUp & Shutdown

‘Communication

2. Click the Resources tab, and then click About.
The About WindLDR dialog box appears.

General
Save [l D E c Think Automation and beyond
Ladder Preferences
Customize Gel updates
N— Getthe latest updates available for WindLDR. Check for Updates
Gotfo IDEC
Getfreeproduct updates, manuals and onlineservices at ourweb site. Go Online
About WindLDR P
=

You can check the WindLDR version. When finished, click OK.

|12 iR Mioec

WindLDR Version 8.0
opYIg JUB-2015 IDEC Corporation. All rights reserved.

Warning: This computer program is 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 version 8.0.0 or later of WindLDR.
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 input device values are applied to the
ladder program.

Input Device
10: ON

I1: OFF
12: ON

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.

A delay occurs until the ON/OFF status of
the input circuit is applied to the input
devices (I). The delay time is equal to filter
time + 1 scan time.

Input Refresh ¢

Input Terminals

L

Repeat operations

One sequence of operations is set as one
scan, and the time required is set as the
scan time.

Other Processing

processing is called the END
processing.

QO0: ON
Q1: OFF

Ladder Processing

Output Refresh

Processing other than the ladder

[
- D[ 0: ON
3 ;m) 1: OFF
'9 /(]]) 2: E_)N
=] °
Q L ]
S M

| L]

Output Terminals

Output Device
The output devices are updated
according to the ladder program.

The output refresh applies the status of the
output devices (Q) to the output circuit, and
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.

Notes:
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.

4-14

The filter time differs depending on the input used.

¢ When the input is a CPU module input (I0 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 ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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I
= 10| 0: ON
s ;GD 1: OFF
g /(]]) 2: ON
=1 °
3 [}
3 :

I
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4: OPERATION BAsICS

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 ) )
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 4-15.

» For operations using the FC6A Series MicroSmart power supply, see "Start/Stop Operation Using the Power Supply" on page
4-16.

» For operations using the function switch, see "Function Switch Configuration" on page 5-9.
¢ For operations using an HMI module, see "HMI Function" on page 7-1.

¢ For the stop input settings, see "Stop Input" on page 5-5.

¢ For the reset input settings, see 5 "Reset Input" on page 5-5.

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 LAD 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 6-8.
e 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 LAD 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 5-11.

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 5-5.

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. Select Online from the WindLDR menu bar.
The Online tab appears.

@

——

"l "a g

Download Upload Run-Time  Devie
‘ = = Prograr Data List

EE FN = =

Configuration

Online EAYET

st i Status ' Custom. -~ : ' ¥ PowerLine Fii M Error
ConfirT L\\) ! Maintenance - Batch ., Port Manito Dial Up
. Start”| | Stop Maonitor Simulation o SetUp g

Gz {+Fo :::ZZH SetUp H Shutdowr ‘

= 9
Home

=

4. Click the Start button to start operation, then the start control special internal relay M8000 is turned on.
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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 power is turned off. M800O retains its previous status
when 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 5-7.

The backup duration is approximately 30 days (typical) at 25°C after the backup battery is fully charged.

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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5: FUNCTIONS AND SETTINGS

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. 5-6
. The device values of the FC6A Series MicroSmart can be cleared with a
Reset input ) ) 5-6
specified input.
. This function specifies the user program operating state (run/stop) when the
Run/stop selection at kee|
un/stop I P FC6A Series MicroSmart power is turned on when the backup battery has 5-7
data error )
died.
Run/stop selection at Whether to start or stop the FC6A Series MicroSmart regardless of the M8000 5.8
power up status when the FC6A Series MicroSmart is powered up can be specified.
Function switch This function configures the operation when the FC6A Series MicroSmart 5.9
configuration function switch is used.
Memory backu Whether to clear or keep the device values, such as counter current values, 511
i P when the FC6A Series MicroSmart starts running can be specified.
The high-spee nters can be used to count input pulses from rot
High-speed counter igh-speed c.ou. r .ca be used to count inpu pu. ses from rotary 5.13
encoders or proximity switches regardless of the scan time. .
The catch input can be used to receive short pulses from sensors regardless Functhn area
Catch input . 5-31 settings
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 5-33
program.
The pulse frequency of input signals to input terminals can be counte
Frequency measurement pu requency o I put signals to input terminals can be counted 5-35
regardless of the scan time.
Input filter The inp_ut filter re.jects short iru?ut pul.ses when the FC6A Series MicroSmart is 5.37
used with input signals containing noises.
Analog voltage input, such as input from pressure sensor, can be read and
Analog voltage input g_ g. P . P L P 5-38
stored in special data register as digital value.
This function changes the analog value used in a user program with the FC6A
Analog volume . . ,g J prog 5-40
Series MicroSmart's analog volume.
Timer interrupt Whe.n executm_g the. same program repeatedly.regardless.c?f tht.e sca.n time is 542
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 on
Forced 1/0 function P P . Y 5-44 Monitor
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. 5-47
32-bit data storage setting | The order of upper and lower words for 32-bit data can be specified. 5-48
. The user program in the FC6A Series MicroSmart can be protected with a
User program protection . 5-50
password against the user program upload or download.
Th h i i he FC6A Series Mi i h i
Watchdog timer settings e watc d_og timer monitors the FC6A Series MicroSmart operation and the 5.5 Functhn area
watchdog time preset value can be changed. settings
) The scan time of the FC6A Series MicroSmart can be made constant by
Constant scan time . . 5-53
specifying the constant scan time.
Davlicht savinds time The internal clock of the FC6A Series MicroSmart can automatically be 5.54
Y19 9 adjusted according to the configured daylight saving time period.
Clock function The FC6A Series N.IicroSn?art.can operate a.ccording to.the cu!'r.ent. date and 5.55 Instructions
time and be used in applications, such as lighting or air conditioning.
Battery monitor This function monitors the voltage of the backup battery. 5-58 —
USB boot z'shl\s/)funcnon starts the FC6A Series MicroSmart with only USB bus power 5.59 _
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5! FUNCTIONS AND SETTINGS

Function Name Overview Reference Setup Location
. . . - . . Function area
User program capacity This function selects the FC6A Series MicroSmart user program capacity. 5-61 settings
Online Edit Tr_ns function rewrl.tes the user program without stopping FC6A Series 5.62 N
MicroSmart operation.
Communication port Configures the communication methods and ports for the connected devices.
. Configures information for connecting the FC6A Series MicroSmart to a
Network settings
network. Communication|  Functi
- - - — - unction area
N k ff NTP he PIN . !
etwork management Configures S| settings and the G 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 [Je] TR

= =T RN R 2

PLC  Expansion| || Run/Stop Memory Input Comm. Bxternal Deviee Program Self Calendar Networe  Network  Connection ||| Config
Type  Modules Control  Backup Configursion Ports  Memory Settings Protection Diagnostic &Clock  Settings Management  Settings uration

The Function Area Settings dialog box is displayed with the selected configuration item.

Function Area Settings ?

Run/Stop Control

T [
.'r) Configure Run/Stop control settings.
Memory Backup g

Input Configuration Stopand Reset Inputs
Communication Pors [E] use stop Input (Hone)
External Memaory Devices [C use ResetInput {Mone)

Device Settings
Run/Stop Selection at Memory Backup Error
Program Protection "
@ Run ) 5top
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

Run/Stop 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
¢ 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
o Counters
o Data registers
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54

Input Configuration

Communication Ports

External Memory
Devices

Device Settings
Program Protection
Self Diagnostic
Calendar & Clock

Network Settings

Network Management

Connection Settings

These settings configure special input functions such as the external input filter values and high-speed
counters.

¢ 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

o User communication

e Modbus RTU master/slave

o Data link master/slave station

o J1939 (CAN 31939 All-in-One Type only)

Configure the CSV file format of the log data to save to the SD memory card.

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 FC6A Series MicroSmart 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 server/client communication used in FC6A Series MicroSmart Ethernet
communication.

« Maintenance communication server

e User communication server/client
e Modbus TCP communication server/client
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Stop Input and Reset Input

As described on "Start/Stop Operation" on page 4-15, 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

Start control ON
(M8000) oFr

Stop i t o
opinput

Function switch !
(When RUN/STOP control setting disabled) o

|
I %3 7

*1
*2
*3

Even when M8000 (start control) is turned off, if the stop input is off, the FC6A Series MicroSmart maintains the RUN status.

Even when the stop input is off, M8000 (start control) is off, so the FC6A Series MicroSmart does not change to the RUN status.

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.

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.

*4

The external inputs that can be specified as the stop input are as follows.

Type

16-1/0 type

24-1/0 type

40-1/0 type

External Input

10 to 17, T10

10 to 17, I10 to I15

10 to I7, 110 to I17, 120 to 127

Notes:

¢ The stop input operation has priority over the WindLDR RUN/STOP operation (M8000 ON/OFF).

« 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.
o While the reset input is on, user program execution stops. For details on the reset input, see "Reset Input" on page 5-5.

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.

Type

16-1/0 type

24-1/0 type

40-1/0 type

External Input

10 to 17, 110

10 to 17, 110 to I15

10 to 17, 110 to I17, 120 to 127

IDEC
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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.

Function Area Settings

- |

rRun,y‘Stup Control
Memory Backup

Input Configuration
Communication Ports
External Memary Devices
Device Settings
Program Protection
Self Diagnostic
Calendar & Clock
Network Settings
Network Management

Connection Settings

?" Configure Run/Stop control settings.

Stopand Desat Inputs.

[ Use Stop Input

[0 use ResetInput {Mone)

Run/Stop Selection at Memory Backup Error
(@) Run () Stop

Run/Stop Selection at Power Up
(®)Keep Run/Stop State at Power Down
(Z)Run (M8000 is turned an)

(Z) 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

0K

Cancel

Resets all Function Area Settings

values to defaults.

Default: No stop and reset inputs are designated.
3. Click OK.

This concludes configuring the settings.

After you download the user program, you can stop it by turning on I0.
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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
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5: FUNCTIONS AND SETTINGS

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 4-15.

¢ 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 Control .?._'l Configure Run/Stop control settings.

Memory Backup

Input Configuration
Communication Ports
Bxternal Memory Devices
Device Settings
Program Protection

Self Diagnostic
Calendar & Clock
Network Settings
Network Management

Connection Settings

Stop and Reset Inputs
D Use Stop Input
[ Use Reset Input

{None)

{None)

Run/Stop Selection at Keep Data Error

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 an M8000 when function switch is changed from "0" to "1".

Default

0K

Cancel

3. Click OK.

This concludes configuring the settings.

IDEC
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5! FUNCTIONS AND SETTINGS

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 4-15.

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
Memory 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
Network Settings
Network Management

Connection Settings

.?._' Configure Run/Stop control settings.

Stop and Reset Inputs
[C] Use Stop Input {None)
[0 use ResetInput {Mone)

Run/Stop Selection at Memory Backup Error

_) Stap

Run/Stop Selection at Power Up

®)Keep Run/Stop State at Power Down
_)Run (M8000 is turned on)
_) Stop (M3000 is turned off)

Function Switch

Run/Stop PLC by Function Switch

[ Turn on M8000 when function switch is changed from "0" to "1".

Default

0K

Cancel

3. Click OK.

This concludes configuring the settings.
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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.

o 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

M M

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

RUN
RUN/STOP status
STOP

Start control ~ ON '—I ‘
(M8000) orr
Function switch !

| |

1 1

l ‘ l

| | |
(When RUN/STOP control setting disabled) ¢ ‘ | | | 1 L
L

Function switch status ©N | | |
(M8073) oFF

(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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5! FUNCTIONS AND SETTINGS

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)

(€)) @ 3 €)) @ 4
RUN/STOP status S:': | |

|
Start control OV ‘ '—f—f_\_
(M8000) oFF J | ! ! : :
Function switch ! _‘—,—_I |
(When RUN/STOP control setting disabled) ¢

|

Function switch status N
(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 ?
'Runfsmp E— | .?: Configure Run/Stop control settings.
Memory Backup
Input Configuration Stop and Reset Inputs
Communication Ports [ use stop Input (None)
External Memory Devices [EluseResetinput (None)

Device Settings
Run/Stop Selection at Memory Backup Error
Program Protection

{®)Run; 0 Stop
Self Diagnostic
Calendar&Clack Run/Stop Selection at Power Up
Network Settings @) Keep Run/Stop State at Power Down

") Run (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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5: FUNCTIONS AND SETTINGS

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 Type M0000-M7997, D0000-D7999,
Type yp R000-R255 C000-C511

CAN J1939 All-in-One Type

M10000-M17497

D10000-D55999

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.

3. Click OK.

Function Area Settings

2N

Run/Stop Contral

& Canfigure Keep/Clear settings.

IMemnr’yE!ackup

Input Configuration
Communication Ports
External Memory Devices
Device Settings

Program Protection

Self Diagnostic
Calendar &Clock
Metwark Settings
Network Management

Connection Settings

Internal Relay
MO000 to M7957
@) Clearall
_Keepall
_ Keep Specified Range

Shift Register
®) Clearall
I Keep All
") Keep Specified Range

Counter

® Keep All
) Clearall
_) Clear Specified Range

Data Register

DO000 to D7999

® Keepall
_) ClearAll
_) Clear Specified Range

M10000 to M17497

®) ClearAll

) Keep All

_ Keep Specified Range

D10000 to D55999

® Keepall
_) ClearAll
_) Clear Specified Range

Default

Cancel

Resets all Function Area Settings
values to defaults.

This concludes configuring the settings.
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5! FUNCTIONS AND SETTINGS

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 M17497
) Clearall @) Clear All
_Keepall _Keepall
@) Keep Specified Range MO050 through  |M0100| _ Keep Specified Range
Start Keep Number L 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 (M10000 to M17497)

Clear All: Clears the internal relays (M10000 to M17497) when the FC6A Series MicroSmart starts operation.
Keep All: Keeps the status of the internal relays (M10000 to M17497) 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 (D10000 to D55999)

Clear All: Clears the values of the data registers (D10000 to D55999) when the FC6A Series MicroSmart starts operation.
Keep All: Keeps the values of the data registers (D10000 to D55999) 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.

« Keep/clear settings cannot be configured for special data registers. They operate the same as Clear 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 6-3.
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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

High-speed counter operation modes
The high-speed counter has the following two operation modes:
¢ Single-phase high-speed counter
¢ 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)
o Up/down selection reversible counter (single-phase high-speed counter)
o Dual-pulse reversible counter (single-phase high-speed counter)
e 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 \ 1 | 2
¥ N i
High-speed counter | A-phase | B-phase | External clear input (Z-phase)
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5! FUNCTIONS AND SETTINGS

High-speed Counter External Inputs

The FC6A Series MicroSmart can use a maximum of six single-phase high-speed counters and a maximum of two two-phase high-

speed counters.

Single-phase high-speed counter

Group 1 2 3 4 5 6
External Input 12 10 I1 I3 14 I5 16 17
Adding Counter | Clear input™ | Pulseinput | Pulseinput | Pulseinput | Pulseinput | Clear input™ | Pulseinput | Pulse input
lSJ:I/e 2;‘:: Up/down Up/down
Reversible Clear input™ | Pulse input selection - — Clear input™ | Pulse input selection
Counter input™? input™
Dual-pulse ’ : . .

X Pul Pul N Pul Pul
Reversible Clear input™ ulse input uise mEl;t — —_ Clear input™ ulse input uise |negt
Counter (up) (down) (up) (down)

*1 If I2 and/or I5 are not used as clear inputs, they can be used as normal inputs.

*2 If Group 1 and Group 5 are used as Up/Down Selection Reversible Counter, use Group 2 as Group 1 input (up/down selection input) and

use Group 6 as Group 5 input (up/down selection input).

*3 If Group 1 and Group 5 are used as Dual-Pulse Reversible Counter, use Group 2 as Group 1 input (pulse input) and use Group 6 as Group 5

input (pulse input).

Two-phase high-speed counter
External inputs 10/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 clear inputs for Group 1-2 and Group 5-6.

Group 1 2 3 4 5 6
External Input 12 10 I§l 3 14 15 16 17
L‘;"T;_';h:iz Clear input Pulse input Pulse input _ _ Clear input Pulse input Pulse input
c(ﬂmtepr (Z-phase)™ | (A-phase) (B-phase) (Z-phase)? | (A-phase) (B-phase)

*1 If I2 and/or I5 are not used as clear inputs, they can be used as normal inputs.
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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 5-17.

= Single-phase high-speed counter
Group 1, group 2, group 5, group 6 single-phase high-speed counter

The high-speed counter has three operation modes, the adding counter, the up/down selection reversible counter, and the dual-pulse
reversible counter.

The up/down selection reversible counter and the dual-pulse reversible counter which can count in both directions are supported.

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).

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.

These groups support resetting the current value by the reset special internal relay or external clear 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 5-24.

Counting Mode Frequency Clear Input

Group 2, 6: 100 kHz —
Adding counter Group 1: 100 kHz 12

Group 5: 100 kHz 15
Up/down selection Group 1-2: 100 kHz 2
reversible counter Group 5-6: 100 kHz I5
Dual-pulse reversible Group 1-2: 100 kHz 2
counter Group 5-6: 100 kHz I5

Group 3, group 4 single-phase high-speed counter

These groups only support the adding counter.

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.

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 Clear 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.

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.

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 clear 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 Clear 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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5! FUNCTIONS AND SETTINGS

Counting mode
The high-speed counter as the following five counting modes.

= Adding counter (single-phase high-speed counter)

5-16

The adding counter counts up with the rise in pulse input.

Pulse input

(10, 11, 13, 14, 16, 17) A s . A

Current value 10 >< 1 >< 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 (11, 17) |

Pulse input
A
(10, 16) i T f

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 (11, 17)

Pulse input (up)

(10, 16) 4 j‘

Current value 10 >< 11 >< 12 >< 11 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.

T L N

S N 2 N S S S S

Current y | y

a0 X X2 Xs Xooa X3 X2 Xor Xo

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.

n 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

Group 1 | 2 3 | 4 5 | 6 Read/Write

Upper Word D8212 — D8228
Preset Value R
Lower Word D8213 - 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 nhumber 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.

Comparisan Setfings:
Tag Name: T\ DeuiceAddr\ss:
Number of Comparisons: [ &
Function Output Keep Data Register
Number of Comparisons D0000
Current Comparison Number D0001
Next Comparison Number Do002
Reserved D0003
Comparisonl sE] O D004 - DO0OS
Comparison2 k= O D000 - DOOO7
Comparison3 wE O DO00S - DO0S
Comparisont ull] O D0010 - DO011
ComparisonS e O D0012 - DO013
Comparisons s O D0014 - DO01S
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5! FUNCTIONS AND SETTINGS

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) @ C? @ @
Next
Comparison @ 2 3 1 2 Repeat
Number (D2) |

Before the count action, set the
Next Comparison Number and
preset value 1 to 3 to the count
values with the initialize pulse.

Preset value 1 is set to
Current Comparison
Number

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.

5-18
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5: FUNCTIONS AND SETTINGS

Comparison operation flow
The comparison operation flow is as follows.

1. Start (run) the FC6A Series MicroSmart.

For the first scan, Next Comparison Number is set to the number 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".

Tag Name:

Number of Comparisons:

Comparison Setings:

Doogo B

Device Address:| 0000

The data register that stores the preset value (target value).

|G|

O
|

Function

Number of Comparisons

Current Comparison Numbef

Next Comparison Number
Reserved

Cutput

keep Data Register

Specify the starting address.
The outputs (external outputs) when the values match.

DU000

© Dpoooz
P

D0003

Comparisonl

Comparison2

Comparison3

D0008 - D000S

Comparisort

Comparison5

Comparison§

[ o o o o

D0014 - DOO1S

Overflow

Underflow

[£] Use HSCReset Input.

[CI Keep the current value when PLC is powered up

oK Cancel

D0001 [~
D0004 - DODOS
D0006 - D007

D0010 - DOO11
D0012 - DO013

) Transfer

The preset value with the number that became active is the
comparison subject with the current value and is stored in the special
data registers.

Example: For group 1

Storage destination for the preset value that became active.

Stored by group.

v

Group 1 Read/Write
Preset Value
D8212
Upper word
Preset Ve, W
reset Value
(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.

e 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. It is read-only. Next Comparison Number and Comparison 1 to
Comparison 6 can be read and written to.

IDEC
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5! FUNCTIONS AND SETTINGS

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 I-chﬁgurethe;penal inputs, inputfilterand timerinterrupt.
Memory Backup
o
Input Configuration || special Tnputs
Communication Ports Group 1 (10, 12): Normal input [~
External Memory Devices Group 2 (11): Mormal Input
Twa/Single-phase High-speed Courter
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 (tmes) Signal Type Data Type Min. Max. Data Status
A1 10[=] Analog Volume  Binary data 0 1000 D8OS7 D8053.
AlL 10[*] 0to 10vDC Binary data 0 1000 DBDSE DB0ED
Timer Interrupt (ms)
[ Use Timer Interrupt

oK Cancel

Default

The High-speed Counter Settings dialog box is displayed.

High-speed Counter Settings ?
Operation Mode:
[Singie-phase High-speed Courter =
Counting Mode:
|Addmg Counter |Z||
Comparison Adion:
[none -]

Comparisan Settings:
numberof comparsons. |11

Function Output Keep Data Redgister

Number of Comparisons
Current Comparison Number
Next Comparison Number

Reserved

Comparisanl

Comparison2

Comparison3

Compariso

Comparisans

Comparisons

Overflow

Underflow

ERCY ERC N RO R e e

[l use HSCReset Input

[C]] Keep the current value when 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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5: FUNCTIONS AND SETTINGS

Settings

= Operation mode
For group 1 and group 5, you can select Single-phase High-speed Counter or Two-phase High-speed Counter.
The external inputs for group 2, group 3, group 4, and group 6 can only be used as single-phase high-speed counters.

m 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 3, Group 4, and Group 6 high-speed counters.

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 or Group 5 is set to Up/Down Selection Reversible Counter, Dual-Pulse Reversible Counter, or Two-phase High-
speed Counter, Group 2 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 or group 5, the counting mode can be
selected as 2-edge count or 4-edge count. The two-phase counter cannot be used for the group 2, group 3, group 4, and
group 6 high-speed counters.

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 number 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 5-17.
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5! FUNCTIONS AND SETTINGS

m 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 number 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 QO to Q6
24-1/0 type Q0 to Q11
40-I/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.

n 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.

m Use HSC Reset Input
Select this check box to reset the current value to a reset value with external input (high-speed counter reset input).

High-speed counter reset input can only be specified for group 1 and group 5.

Group External Input
Group 1 12
Group 5 15

When the high-speed counter reset input is turned on, the current value is reset to a reset value.
If the high-speed counter reset input is not used, 12 and I5 are normal inputs.
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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 — — — M8135 —

Comparison ON Status M8131 M8054 M8133 M8134 M8136 M8062

Overflow M8161 M8055 M8165 M8166 M8163 M8063 R
Underflow M8162 — — — M8164 —

Count Direction Flag M8027 — — — 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 R/W
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.

m 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.

= 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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= 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

m 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 — — — 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 RIW
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 or group 5, turn on HSC reset input I2 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 :|—

1 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 — — — 15 — —
Reset Status M8130 — — — M8135 — R

To use the reset input with the group 1 or group 5 single-phase high-speed counter, use I2 or I5. When not using 12 or I5 as an
external clear input, they can be used as normal input.

= Count direction flag

These special internal relays maintain whether the Group 1 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 — — — 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 (I12) 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

4
14 1

Reset value=2 27
(D8216, D8217) (1) T

Pulse input 10 !
Up/down selection I |
input |
Reset input 12 1
I Sa— |
Reset status M8130 I T
'One scan !
Gate input M8031 1 | t
Preset value f‘ « o
Comparison ON status M8131 0
ne scan
Preset value 1 Q1 f i
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

5-26

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.

Current value

Preset value 2=14

Preset value 1=8

Reset value=4
(D8216, D8217)

A-phase

B-phase

Reset input

Reset status M8130 —1 < -1

Gate input M8031 —1

Preset value

Comparison ON status M8131 'One scan 1One scan

Preset value 1 Q1 4 !

Comparison output / |

Preset value 2 Q2 Reset T
Comparison output \ ! Reset

Comparison output  yensn R ‘ K

reset

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.

When gate input (M8031) turns on, the counting begins.

When the A-phase pulse (I0) 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.

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.

When preset value 1 matches, preset value 2 is stored in the preset value (D8212, D8213) as the new preset value and
counting continues.

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 I0 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

2N

Run/Stop Contral

Memory Backup

[Input Configuration
Communication Ports
External Memory Devices
Device Settings

Program Protection

Self Diagnostic
Calendar &Clock

Metwark Settings

Group 1 (10, 12):
Group 2 (I11):
Group 3 (I3):
Group 4 (14):
Group 5 (15, 16):
Group 6 (I7):

Special Inputs

1 rConﬁgurethespeclal inputs,input filterand timerinterrupt.

MNormal Input

5

Normal Input

Catch Input
Interrupt Input

Two/Single-phase High-speed Courter I,\\,

Frequency Measurement

Normal Input

|Norma\1nput

Tt

In the High-speed Counter Settings dialog box, configure the settings as follows.

High-speed Counter Settings

2 - |

Operation Mode:

|S|ng\e—phasEH\gh'sueed Counter

=

Counting Mode:

|Add|ng Courter

=

Comparison Adion:

|Cumpaﬂsun Qutput

=

Comparison Settings:

Tag Name: DO0OD =

Device Address:| D0000

Function Output
Number of Comparisons
Current Comparison Number
Next Comparison Number
Reserved

Keep Data Register
D000
DO00L
D002
D003

Comparisonl

O D004 - DO00S

Comparison2

Comparison3

Comparisond

Comparisons

Comparisons

O Overflow
O

Underflow

o o o e e o o o

[E]l use HSCReset Input

[C]] Keep the current value when PLC is powered up

0K Cancel

VIDEC

External Input

Operation Mode

Counting Mode

Comparison Action
Comparison settings

Tag Name/Device Address

Number of Comparisons

Comparison Output

Comparisonl (D4)

Comparison1 (D5)

Keep

Reset value (D8054)

Reset value (D8055)

Overflow

Underflow

Use HSC Reset Input

: Group 1
: Single-phase High-speed Counter
: Adding Counter

: Comparison Output

: DO00O (data register)
01

: Q2 (external output when matched)
: 0 (upper word)

: 1,000 (lower word)
: Cleared

: 0 (upper word)

: 0 (lower word)

: Cleared

: Cleared

: Cleared

FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722

5-27



5! FUNCTIONS AND SETTINGS

5-28

Program
M8120 (initialize pulse) is a special internal relay that turns on when the FC6A Series MicroSmart runs.

N\
- MOV(D) Si- Di-  REP 1st scan
M81I20 1000  DO0004 Store 1,000 in preset value 1 (D0004, D0005)
MOV(D) S1-  Di1- REP )
0 D8216 Store the reset value in D8216, D8217
MOVIW) S1- DL REP 11| o) 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 | Tum off M000O
MO0000 )
3rd scan
1 | SOTU ] OS Detect the rising edge of M000O, turn on gate input (M8031)
! ] | Start high-speed counter counting in the END processing
Moooo M8031 after the 3rd scan is executed
— 2nd scan
I 1 SOTD [ @— Detect the falling edge of the initialize pulse, MO000 and M8032 turn on
M8120 M0000 Initialize the current value with the reset value in the END processing
after the 2nd scan is executed
MB8032 (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).

Paper Roll

¢ The rotary encoder is directly connected to the paper
feed roller, and output pulses are counted by the
high-speed counter and controlled. Pulse Motor

e The cycle time is the time to count 2,700 pulses.

Rotary

When the hole punch time is 0.5 seconds, the Encoder

operation condition is 2,700 pulse count time > 0.5
seconds.

In the WindLDR Function Area Settings, select Two/Single-phase High-speed Counter for Group 1.

Function Area Settings ? -

Run/Stop Control * rCunﬁgurethespecialmputs.mputfilterandt\merinterrupt.
Memary Backup
'Input Configuration | Special Inputs
Communication Ports Group 1 (10, 12): Mormal Input '7
External Memary Devices Group 2 (11): Nﬂrma.l Input .

Two/Single-phase High-speed Counter
Device Settings Group 3 (13): Catch Input L\\»

i Interrupt Input
Program Protection Group 4 (14): Frequeﬁcy n:easurement
Self Diagnostic Group 5 (15, T6): Normal Input El
Calendar&Clock Group & (I7): |Nurma\ Input |z”
Metwork Settings
R

In the High-speed Counter Settings dialog box, configure the settings as follows.

High-speed Counter Settings ? External InDUt . Group 1
Operation Mode: Operation Mode : Two-phase High-speed Counter
|Tv.'u—phasEH\gh'sueedCuunber E\
Counting Mode: Counting Mode : 4-edge Count
[#Edge count -]
R Comparison Action : Comparison Output
C Qutput - -
[comparion = Comparison settings
Comparison Settings: . .
_ Tag Name/Device Address : D0000 (data register
A e g Name/ (data registen)
Number of Comparisans: [ F Number of Comparisons  : 1
Functen Qups SRR L Comparison Output : Q2 (external output when matched)
Number of Comparisons Doo000
Current Comparison Number D0001 Comparisonl (D0004) : 0 (upper WOrd)
Next Comparison Number Doo02
Reserved Dooes Comparison1 (D0005) : 2,700 (lower word)
Comparisonl 2 O D0004 - DOO0S
Comparison2 - Keep : OFF
Comparisond -
Comparisond B Reset value (D8054) : 0 (upper word)
Comparisons -
Comparisons - Reset value (D8055) : 0 (lower word)
O Overflow -
0 Underfiow B Overflow : OFF
Underflow : OFF
[E]l use HSCReset Input
[CJl Keep the current value when PLC is powered up Use HSC Reset Input : OFF
oK Cancel
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5! FUNCTIONS AND SETTINGS

Program

M8120 (initialize pulse) is a special internal relay that turns on when the FC6A Series MicroSmart runs.

Comparison output Q2

2,700 pulses

. MOV(D) S1- D1- REP [ | 1stscan
M81I20 2700 D0004 Store 2,700 in preset value 1 (D0004, DO005)
MOV(D) S1- D1- REP .
0 D8216 -+ | Store 0 in the reset value (D8216, D8217)
MOV(W) S1- D1- REP .
1 D0002 -+ | Store 1 in the next preset value number (D0002)
®— Turn off gate input (M8031)
M8031
®—1 | Turn off M0000
MO0000
— SOTU O)— 3rd scan
M0000 M8031 Detect the rising edge of M0000, turn on gate input (M8031)
2nd scan
+— SOTD @_ De_t_ec_t the falling edge of thg initialize pulse, MQOOO and M8032 tu_rn 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 reset
M8032 value (D8216, D8217) in the current value (D8210, D8211).
When the current value becomes 2,700 pulses, comparison
) |} TIM T000 output Q2 turns on
5 5 M8030 The timer starts and comparison output reset (M8030) turns on after
Q 5 seconds
Current value
Preset value 1=2,700 —=----------"" A= - oo ooooo oo oossooooooo gt soosooooooo g
Reset value 0
s f«— ] [

Perforation time: 0.5 seconds

Note: In this example, Z-phase reset input is not used.
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5: FUNCTIONS AND SETTINGS

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 internal 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 I0, 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 us
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 5-37.

Catch Input Terminals and Special Internal Relays for Catch Inputs

Group 1 2 3 4 5 6
External Input 12 10 I1 I3 14 15 16 17
Catch Input -1 Yes Yes Yes Yes -1 Yes Yes

*1 Can be used as a normal input.

The status of external inputs that are assigned to catch inputs are stored in the following special internal relays by group (read-only).

Group 1 2 3 4 5 6
Catch Input No. 10 It 13 14 16 7
Special Internal Relay M8153 M8154 M8155 M8156 M8157 M8160
for Catch Input

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-(unﬁgurethespena\|nputs,mputﬁ\terandnmermterrupt.
Memory Backup
| Input Canfiguration | Special Inputs HH i
Communication Ports Group 1 {10, 12): murmallnput - Configure catCh Inpl'It RISIng/Fa“Ing
External Memory Devices sroup 2 (11): Normal Input Edge Selection
Two/Single-phase High-speed Counter
Device Settings Group 3 (I3) Catch Input ..
Program Pratection imerptnput Ly = Catch Input Rising Edge
gl Group 4 (14): Configure
Frequency Measurement Catch I t Falli Ed
Self Diagnostic Group 5 (15, 18): Normal Inpui -] configwe atch Input Falling Edge
Calendar& Clock roup 6 (7): [Normal nput [-]
Network Settings
Network Management Input Filters Catch Input
Connection Settings + +1 +2 +3 +4 +5 +6 +7
10000  3ms Ims Ims Ims Ims Ims Ims Ims {atch input at Rising Edge [
10010 3ms 3Ims 3Ims 3ms 3ms 3ms 3ms 3ms Catch Input at Rising Edge
10020 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms Cateh Input at Falling Edge m
Analog Tnput
Address Filter (times) Signal Type Data Type Min. Mai. Data Status
AID 10@ Analog Volume Binary data 0 1000 D8057 DB059
Al 10';‘ 0to 10VDC Binary data 0 1000 D80s8 D80&0
Timer Interrupt (ms)

[ Use Timer Interrupt

[ wE

0K Cancel

Defautt
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5! FUNCTIONS AND SETTINGS

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 [ I [ 1 [l
Catch Input Relay  ON \’—‘ \’—‘ \| \1 |
(M8153-M8157, M8160)  OFF
1 scan time
e T
END

Processed
Catching Falling Edge of Input Pulse

Note

Actual Input  ON
ke I I I I L[ L 1 1

Catch Input Relay ~ ON A ’% \l \' ——
(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.

. Ly Input I1 is designated as a catch input using the Function Area Settings.
Méll54 ME)YOIOl 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 M0001 is turned off, the self-holding circuit is unlatched, and
M0000 M0000 is turned off.

M0000 is used as an input condition for the subsequent program instructions.
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5: FUNCTIONS AND SETTINGS

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, I4, I6 and 17, program execution immediately jumps to a predetermined label humber
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, 14, 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

Group Interrupt Input No. Interrupt Input Jump Destination Label No. Interrupt Input Status
Group 1 10 D8215 M8137
Group 2 I1 D8032 M8140
Group 3 13 D8033 M8141
Group 4 14 D8034 M8142
Group 5 16 D8035 M8143
Group 6 17 D8214 M8167

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 'I FConfigurethespec\a\ inputs,input filterand timerinterrupt. |
Memory Backup Interrupt Input
(Input Configuration | |special inputs
Communication Ports Group 1 (10, I2): Normal Input HES Configure Interrupt at Rising Fdge [+
External Memaory Devices Group 2 (I1): Normal Input Interrupt at Rising Edge
TwojSingle-phase High-speed Counter Interrupt atFalling Edge .
Device Settings Group 3 (I3): Catch Input Interrupt atBoth Edges b
Progrem Protecton Group 4 (14): g:::iﬁ:”ﬁﬁ::suremem
Self Diagnostic Group 5 (15, 16): Normal Input ] Interrupt Input Rising/
Calendar &Clock Tl Confia
Group 6 (I7): Normal Input [~ Configure - .
Network Settngs Falling Edge Selection
NetwarkMznzgemert e Interrupt at Rising Edge
Connection Settings +0 +1 +2 +3 +4 +5 +8 +7
10000 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms Interru Pt occurs When the
10010 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms interrupt |nput turns on.
10020 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms
Interrupt at Falling Edge
Analog Input
Address Filter (times) Signal Type Data Type Min. Max. Data Status Interrupt occurs When the
AID 105 AndlogVolume  Binary dats 0 1000 DBDS7 D8053 interrupt input turns off.
AIL 10’;‘ 0 to 10VDC Binary data 0 1000 D3058 D8060
Interrupt at Both Edges
Timer Interrupt (ms) Interrupt occurs when the
[E] Use Timer Interrupt i .
woomsy: [0 interrupt input turns on or off.
Default oK 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 I0, I1, I3,
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 LAD Programming Manual".
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5! FUNCTIONS AND SETTINGS

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 I0 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 21 "Trigonometric Function Instructions"
in the "FC6A Series MicroSmart LAD 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
eno 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 HH
0
_| | IOREF st M8125 is the in-operation output special internal relay.
I
M8125 10000 IOREF immediately reads input I0 status to internal relay M0300.
—] | O— M0300 turns on or off the output QO internal memory.
MO0300 Q0000 Another IOREF immediately writes the output QO internal memory status to actual
| IOREF st | - outputQo.
I
M8125 Q0000 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:

5-34

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 I0,
I1, I3, 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 I0, I1, I3, 14, 16,
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, COMREF, 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
scan.

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.

Group 1 2 3 4 5 6
External Input 12 10 I1 13 14 15 16 17
Frequency - Yes Yes Yes Yes - Yes Yes
Measurement Value

Frequency 4 Hz to 100 kHz 4 Hz to 5 kHz 4 Hz to 100 kHz
Measurement 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)

*1 Can be used as a normal input.

The frequency measurement results are stored in the following special data registers by external input group. The gate inputs can
also be controlled by special internal relays, so frequency measurements can be started and stopped by turning the gate inputs on
and off.

Group 1 2 3 4 5 6 Read/Write
Gate Input D8031 D8052 D8035 D8041 D8045 D8060 R/W
Frequency Upper Word D8210 D8192 D8218 D8222 D8226 D8198
Measurement R
Value (32 bits) Lower Word D8211 D8193 D8219 D8223 D8227 D8199

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
FRQREF 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.

o 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 5-48.
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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 1 r Configure thespedal inputs,input filterand timerinterrupt.
Memary Backup
'Input Configuration | Special Inputs
Communication Ports Group 1 (10, 12): Mormal Input 'j' Configure
External Memary Devicss Group 2 (11): Normal Input Configure
Two/fSingle-phase High-speed Counter
Device Settings Group 3 (13): Catch Input Configure
: Interrupt Input .
Program Protection . nfigure
s Group 4 (14): Frequency Measurement N E—
Self Diagnostic Group 5 (15, 16): Normal Input 23 |z| Configure
Calendar &Clock Group 6 (17): |Nurma\1nput |z” Configure
Metwork Settings
Metwork 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
ATD 10 g‘ Analog Volume Binary data (1] 1000 D8O57 D8059
AIL 10[=] 0to 10vDC Binary data 0 1000 DBOSE DE0G0
Timer Interrupt (ms)
[l Use Timer Interrupt
Default oK 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 I0 through I27 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 I0
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 v
Run/Stop Control 'I FConfigurethespec\a\ inputs,input filterand timerinterrupt.
Memory Backup
[mputConfiguraton | Special nputs
Communication Ports Group 1 (10, 2): [Normal input -
External Memary Devics Group 2 (11): [Normal Tnput -
Device Settings Group 3 (13): [Normal input -
Pragram Protection Group 4 (14): |Nurma\lnput E‘
Self Diagnestic Group 5 (15, 16): [Normal input =
Calendar &Clock Group 6 (I7): [Normal input -
Network Settings
Network Management Input Filters
Connectian Settings + + +2 +3 + +5 +6 +7 The columns displayed next to 10
0000 m 3ms 3ms 3ms 3ims 3ims 3ims 3ims indicate 10 to I7.
0010 [3mS A |3ms 3ms 3ms 3ms 3ms 3ms 3ms
10020 [5ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms
& ms
Analog In| 3 ms
Address glnmnis « [Er (times) Signal Type Data Type Min. Max. Data Status
A0 mg Analog Volume Binary data 0 1000 D8057 D8053
AI1 lﬂg 0 to 10¥DC Binary data 0 1000 D8058 D060
Timer Interrupt (ms)
[E] 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).

Example: Input Filter 8 ms

To reject input pulses of 6 ms or less, select input filter value of
8 ms. Then input pulses of 8 ms plus one scan time are
accepted correctly at the END processing.

I 8 ms (Preset Value) |

0 ms 6ms 8ms

(Rejected) (Accepted)

|
I
(Indefinite Area)

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.
o When an external input (10, 12, I3, I5, 16, I7) is set to a high-speed counter, catch input, interrupt input, frequency measurement, or the
interrupt input for an ARAM instruction or a ZRN instruction, the input filter is disabled.
o The filter for expansion input 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 0 to 1,000 digital value. The converted analog signal is stored in a special data register. Only one
analog input can be used.

®®® ' 1>
e =
Analog Input Y

n{ﬂ'ﬁ'

e —
‘ .;. 2 -
.

|

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 value between 0 and 1,000. This value is

updated with each scan.

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
Filter count n

Analog input value after filtering =

Analog input data types
The range of analog 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
(The minimum and maximum in a range between 0 to 1,000 where minimum < maximum)

Optional range
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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 AIl, configure the filter count and data type for the analog input.
The A1 signal type is fixed as "0 to 10V DC".

Function Area Settings
RunfStop Control * rConfigurethespec\a\ inputs,input filterand timerinterrupt.
Memory Backup
Input Configuration Special Inputs.
Communication Ports Group 1(10, 12): Normal Input [-] Configure
External Memory Devices Group 2 (I1): Normal Input [-]] - configue
Device Settings Group 3 (13): Normal Input [+]| ~ Configure
Program Protection Group 4 (14): Normal Input [+]| ~ Configure
Self Diagnostc Group 5 (15, 16): Normal Input = Configure
Calendar & Clock Group 6 (I7): Normal Input [+]| ~ Configure
Network Settings
Network Management Input Filters
Connection Settings +0 1 +2 +3 +1 +5 +6 +7
10000 3ms 3ms 3ms 3Ims 3Ims 3Ims 3Ims
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
AIO = Analog Volume Binary data 0 D8057 D8033
AI1 | 10’;‘ 0 to 10¥DC Binary data hd 0 1000 D8058 DB060
Binary data s
e PR .Ohmnal range
[E] Use Timer Interrupt
Default oK Cancel
3. Click OK.

This concludes configuring the settings.

VIDEC
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Analog Volume

This section describes the analog volume that changes the analog value used in the user program without the use of an external
device.

Function Description

The analog volume 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 volume and without the use of any special external devices, and that value is stored in a special data
register.

W@@@@)@@@@@ OIOIOIVIOIOIGIGIE [ DIOIGIOIOIGIOI)

Analog Volume~ i

Analog volume value storage location
The analog volume 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 volume status (D8059)
The analog volume status code is stored in special data register D8059 (analog volume status).

Status code Details Analog Volume Value
0 Normal operation Current analog volume 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 Volume Filter
The analog volume data is averaged by the specified filter count. This can reduce rapid fluctuations in the analog volume.

The larger this value is set, the slower the tracking of the change in analog volume becomes.

Count Details
0 No filtering
1 to 255 The input value is set as the average value of n samples of analog volume data. (n: Count)

When filtering, the input value is calculated with the equation below.

_ Total analog volume values for filter count (n) worth of scans
Analog volume value after filtering =

Filter count n

Analog volume data types
The range of analog volume 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
(The minimum and maximum in a range between 0 to 1,000 where minimum < maximum)

Optional range
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Programming WindLDR
To use the analog volume, 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 volume.
The AIO signal type is fixed as "Analog Volume".

Function Area Settings ?
RunfStop Control * rConfigurethespec\a\ inputs,input filterand timerinterrupt.
Memory Backup
[mputconfiguraton | | Special Inputs
Communication Ports Group 1(10, 12): Normal Input -]
External Memary Devices Group 2 (11): Normal Input -]
Device Settings Group 3 (13): Normal Input =
Program Protection Group 4 (14): Normal Input [-]
Self Diagnostic Group 5 (15, 16): Normal Input -
Calendar &Clock Group 6 (I7): Naormal Input -
Network Settings
Network Management Input Filters
Connection Settings +0 1 +2 +3 +1 +5 +6 +7
10000 3ms 3ms 3ms 3Ims 3Ims 3Ims 3Ims
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/=] Andlog Volume  [Bnarydata ~ | 0 1000 D057 D80SI
AI1 IUH 0 to 10¥DC 0 1000 D8058 DB060
Timer Interrupt (ms)
[E] Use Timer Interrupt
P T |
Default oK Cancel

3. Click OK.

This concludes configuring the settings.

Example program

This program uses the analog volume value for the counter preset value.

When reset input M000O turns on, the current value is reset to "0".

| Reset Input gggsfooo While reset input M000O is off, the counter can count.

MO0000 While the counter is in the state where it can count, it increments +1
I Analog Volume with each rise in up clock input M0001.

M0001 When the current value reaches analog volume value D8057,

counting ends, and the counter output is maintained until reset input
MO0000 is turned on.

[' DE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 5-41



5! FUNCTIONS AND SETTINGS

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 140 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

Special Data Register for Timer Interrupt Jump
Destination Label No.

D8036

Special Internal Relay for
Timer Interrupt Status

M8144

Interrupt

Timer Interrupt

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- Configure thespecial inputs, input filterand timerinterrupt.
Memory Backup
IInput Configuration | Special Inputs
Communication Ports Group 1 (10, I2): [Normal 1nput -]
Extemnal Memary Devices Group 2 (I1): [Normal 1nput -]
Device Settings Group 3 (13): ‘Nwma\lnput El
Pragram Protection Group 4 (14): ‘Nurma\ Input El
Self Diagnostic Group 5 (15, 16): [Normal tnput -]
Celendars Clock Group 6 (17): [Normal tnput -]
Network Settings
Network Management Input Filters
Connection Settings +0 +1 +2 +3 +H +5 +6 +7
10000 ims ims ims ims ims ims ims
10010 3ms 3ims 3ims 3ims 3ims 3ims 3ims 3ims
10020 3ms 3ms 3ms 3ms 3ms 3ms 3ms 3ms
Analog Tnput
Address Filter (times) Signal Type Data Type Min. Max. Data Status
ATD 10’;‘ Analog Volume Binary data 0 1000 D8057 D8059
ALl mg 0to 10v¥DC Binary data 1] 1000 D8058 D806
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 I0, I1, I3, I4, I6 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 LAD 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.
LRET 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 I7 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, COMREF, 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.

IDE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 5-43



5! FUNCTIONS AND SETTINGS

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 I/0O 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.

é Caution The forced I/O may cause unexpected operation of the FC6A Series MicroSmart. Make sure of safety before forcing inputs or
outputs.

Devices
All the inputs and outputs of the FC6A Series MicroSmart can be forced on/off individually.

Device Range
Type
Inputs Outputs
16-1/0 type 10 to I10, 130 to 1627 QO to Q6, Q30 to Q627
24-1/0 type 10 to I15, 130 to 1627 Q0 to Q11, Q30 to Q627
40-1/0 type 10 to 127, 130 to 1627 Q0 to Q617, Q30 to Q627

Forced I/O 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 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
When the FC6A Series MicroSmart is stopped. M8025 (maintain outputs while FC6A Series MicroSmart is stopped).

The force settings are retained, but the force is suspended. If the battery is
dead, the force settings are cleared.

The force settings are retained, and whether the force will be suspended or
not can be selected in the Download Program dialog box.

When the FC6A Series MicroSmart is powered up

When user program download is executed

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 the Forced I/0 Function Execution State
The forced I/O function status (running or stopped) can be checked in WindLDR, the FC6A Series MicroSmart error indicator LED
[ERR], or the RUN screen or STOP screen on the HMI module's LCD.

The forced I/O function execution status while stopped cannot be checked with the FC6A Series MicroSmart power indicator LED
[PWR] and the operation indicator LED [RUN]. For the power indicator LED [PWR] and the operation indicator LED [RUN], see
"CPU Module" on page 2-2.
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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 1/0 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
,-IFFor:eL"')List l ? i:h_J\
New ) e 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 |gij or Force Off button gk to force on or off the designated input or output.

F Force /O List D |
)l ol X 11| @

Devices Device Address Status Comment

10000 10000 oM

4. To start the forced I/O function, click the Start/Suspend Force button . .

Assign &3 is displayed to

show input 10 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/O, click the Start/Suspend Force button . .

4F Force /O List

) e XA @

Devices
10000

Device Address
10000

Status
ON

Comment

The forced inputs or outputs remain designated until the forced I/O designation is released.

6. To release the forced I/O designation, click the Force Release button % .

4F Force I/O List

2 [ |

(e o XA @

Devices
10000

Device Address
10000

Status

Comment

Now input I0 works as a normal input.

Even though 10 is designated,
forced I/0 is suspended and
actual input status is read to the
FC6A Series MicroSmart.

Input 10 is released from the
forced I/O designation. Even
when forced I/0 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/O function is finished. Select Delete All from
the right click menu in the Forced I/O List dialog box to release all the forced inputs and outputs at once.
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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 Cantrol
Memory Backup
Input Configuration

Communication Ports

¢ | Configuretheextemal memory devices.

CSV File Format

|External Memory Devices
Device Settings
Program Protection

Self Diagnostic
Calendar & Clock
Network Settings
Network Management

Connection Settings

Separating Character:

Decimal Symbok: Period ()

Period (.)
Comma ()

T

Default

oK Cancel

3. Click OK.

This concludes configuring the settings.
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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 - D55999
Special Data Register D8000 - D8499
Timer TO - T1023
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 H -I ! Configurethe device settings.
Memory Backup
Input Configuration 32-bit Data Storage Setting
Communication Ports From Upper Ward i || bpperwordis stored inthe first device
External Memory Devices From LowerWord
! | |aFrem Upperiiond
Device Settings

Program Capacity: 72,000 bytes E

Program Protection
Self Diagnostic
Calendar&Clock
Network 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 (£4263640h) (14263640h) 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 éé%gg) ég;gﬁ) Low Word D20
High Word D11 (£4263640h) (14263640h) High Word D21
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User Program Protection

You can enable protection for uploading and downloading the user program with WindLDR to help prevent the FC6A Series
MicroSmart user program from being modified, erased, or stolen by a third party.

Protection can be individually configured for uploading and downloading the user program. There are three types of protection
modes, which are detailed as follows:

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: Protection is also enabled when transferring user programs between the SD memory card and the FC6A Series MicroSmart.
To implement a user program transfer by SD memory card, the user program password on the SD memory card and the user program password in
the FC6A Series MicroSmart must match. For details, see "Downloads and Uploads using the SD Memory Card" on page 11-20.

Notes:

« 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.

o 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.

« If you do not download or upload the user program within 10 seconds of unlocking the protection, the protection will once again be enabled.

Programming WindLDR

1. From the WindLDR menu bar, select Configuration > Program Protection.
The Function Area Settings dialog box for Program Protection appears.

) B ?
Function Area Settings b “

Run/Stap Control Configurethe user program protedion.
Memary Backup
Input Configuration User Program Protection
Communication Pors Read Program: Unproteced el
External Memory Devices lwirite Program: Unprotected

Password Proteded  n.
Device Settings I Prohibited {}
f | |
Program Protection
Self Diagnostic
Clendsraclock Confimpossworts [ ]

Network Settings
Network Management

Connection Settings

Default oK cancel
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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. Click OK and download the user program to the FC6A Series MicroSmart after changing any of these settings.

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 [&J

'E The user program in the PLC is password protected.
.

Input the password and dick 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 ‘ = Configure self-diagnostic fundions.
Memory Backup
Input Configuration Watchdog Timer Settings
Communication Ports Watchdog Timer m ms,
External Memary Devices 100 ms

200 ms
Device Settings 400 ms L\\)
Program Protection :gg ms
M — ms
Self Diagnostic 1000 ms
Calendar &Clock :igg z:
Network Settings 1600 ms
Network anagemar 00 e
Connection Settings 2200 ms

2400 ms

2600 ms

2800 ms

3000 ms

3200 ms

3400 ms

3600 ms

3800 ms

4000 ms

Default oK 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)
D8023 Scan Time Current Value (ms)

D8024 Scan Time Maximum Value (ms)

D8025 Scan Time Minimum Value (ms)

Example: Constant Scan Time

This example sets the scan time to a constant value of 500 ms.

—{movw) b1 S2 REP

When the FC6A Series MicroSmart starts operation, the MOV (move) instruction stores
M8120 500 D8022

M8120 is the initialize pulse special internal relay.
“ 500 to special data register D8022.

The scan time is set to a constant value of 500 ms.
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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.

« 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 ?

Run/Stop Control Configure Parameters for calendar and clodk

Memary Backup

Input Configuration
Communication Ports
External Memory Devices
Device Settings

Program Protection

Daylight Saving Time

[ EnableDaylight Saving Time;

Week Day of the week Month
Start Time:

Self Diagnostic End Time:

Calendar&Clock
Network Settings
Network Management

Connection Settings

Default

oK

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
Calendar |10/10/2012 E|
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 1to 31
D8011 Current Data Day of the week Oto6 Every 500 ms™
D8012 (Read only) Hour 0to 23
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 0to23
D8020 Minute 0to 59
D8021 Second 0to 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 ?
| General[etwork|[connection|
System Information
PLC Type: FCRA-CA0X1XE
System Software Version: 1.00.07
Operation Status
Run/Stop Status: Running
Scan Time: Current: 1 ms
Maximum: 3 ms
TIM/CNT Change Status: |unchanged | glear || confim |
Calendar |11f20f2015 PM 07:16:26 || Change... |

Write Protection:
Read Protection:
Error Status:

Battery Voltage:

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 1
M8120 D8008 D8015 7
L MOV(W)  S1- D1 - REP H
12 D0000
L MOV(W)  S1- D1 - REP H
2 D0001
L MOV(W)  S1 - D1 - REP H
21 D0002
L MOV(W)  S1 - D1 - REP H
2 D0003
L MOV(W)  S1 - D1 - REP H
9 D0004
L MOV(W)  S1- D1 - REP I
35 D0005
L MOV(W)  S1- D1 - REP I
0 D0006
—] SOTU - MOV(w)  S1R D1R REP H
10000 D8000 D8015 4
M0000
| SOTU MOV(W) S1R DI1R REP H
10001 D0004 D8019 3
M0001
M0000 M8020
M0001
— ——Mov(w) SLR D1R REP H
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 5-58.
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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 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 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.

Battery level indicator

The status of the battery level is displayed on the battery status LED [BAT] according to the battery voltage value.

16-1/0 Type

IN
0123456710

24-1/0 Type

IN

0123456 7101112131415

40-1/0 Type

IN

0123456 710111213141516172021222324252627

[T 11 I
0123456 71011121314151617

0123456 01234567101
ouT ouT ouT
LS LS LS
([T =M HEES ([T =M
£z L3 L2 £ £z L%
250355 Z2Eas5 Z25335
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.
On 2,000 > battery voltage (D8056) Dead battery | The battery is almost dead. Or no battery.
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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) \ \

Download, Update —

______ _( USB Communication )—ﬁ“ T
% Upload % " i |

FC6A Series MicroSmart

il il 1

User Program

= Overwrite the user program or system program on the FC6A Series MicroSmart with a user program and system
software saved to an SD memory card

Computer
(WindLDR)
FC6A Series MicroSmart
_( USB Communication ) — : : !

= SD Memory Card I —

\\Q — ‘ ‘
/ Download, Update i i i

=
=

User Program System Software

m Read and write files on the SD memory card using WindLDR's Data File Manager

Computer FC6A Series MicroSmart

(Data File Manager) >
Read and Write ( SD Memory CardL p—

| |—=p< iE

[ = , ( USB communication ) zuﬂ i i i

m Other operations
o Set the time and calendar
¢ 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

USB Maintenance Cable
0 USB Port

To USB Port (HG9Z-XCM42) T 1
= = h (BS]s ﬁ
=
A Plug Mini-B Plug

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.

16-1/0 Type 24-1/0 Type 40-1/0 Type
IN IN IN
0123456710 0123456 7101112131415 0123456 710111213141516172021222324252627
| I |
CLITTTT] LITTTITTTIT] HEEEEEEEEEEEEEN
0123456 01234567101 0123456 71011121314151617
ouT ouT ouT
LS a ¥y RIS
5 ENEE S EHEE S ENEE
gy = gy e . =
222235 222235 z22030

There are two types of blinking intervals for the operation indicator LED [RUN]. Normal is blinking in a one second interval, and
updating the user program or system program on the FC6A Series MicroSmart is blinking in @ 100 ms interval.

; If the USB cable is unplugged while the operation indicator LED [RUN] is blinking in a 100 ms interval, the user program or
A Caution system program on the FC6A Series MicroSmart may be corrupted. Please confirm that the LED is blinking in a one second
interval when unplugging the USB cable.

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.

2
PLC Status ?
JGM"NET:V.‘Drk”Connectioﬂ
System Information
PLCType: FCRA-CA0XIXE
System Software Version: 1.00.07
Operation Status
Run/Stop Status: USE 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) is supplied during USB boot, and operation switches to that power (24V DC, 12V DC).

. If the USB cable is unplugged while the operation indicator LED [RUN] is blinking in a 100 ms interval, the user program or
A Caution system program on the FC6A Series MicroSmart may be corrupted. Please confirm that the LED is blinking in a one second
interval when unplugging the USB cable.

Restrictions
During USB boot, peripheral functions other than the USB port and SD memory card do not operate.
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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 Type

CAN J1939 All-in-One
Type

72,000 bytes

384,000 bytes

640,000 bytes

Programming WindLDR
Set the FC6A Series MicroSmart user program capacity.

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 Type), or 640,000 bytes (CAN J1939 All-in-

One Type).
Function Area Settings ?
Run/Stop Control 'rl Configure the device settings.
Memory Backup
Input Configuration 32-bit Data Storage Setting
Communication Ports From UpperWord D Upperwaord is stored in the first device
External Memary Devices
I ram Capacity Selection
Device Settings —
N Protect Program Capacity: 72,000 bytes HE
ragramFrotecton 72,000 bytes
Self Diagnostic 384,000 bytes
Calendar&Clack e
Network Settings
Network Management
Connection Settings
Default 0K Cancel

3. Click OK.

This concludes configuring the settings.

IDEC
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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.

i o Rewriting the program during operation is extremely dangerous. Carefully read and understand the function description
AWarnmg and precautions before using the function.

« 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:

« 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.

« 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.

o SOTU/SOTD instructions are initialized at the first scan after the run-time download has completed.

o 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:

« 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.

« 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 MO0 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.

| ” AVRG(W) S1 S2 S3 D1 D2
M0000 M8126 D0000 M0000 DO100 D0200 MO100

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.

= project01.pjw - WINDLDR

@ Home Online EAYET

——

. R Test i Status ,. 7 custom - ¥, Fo {9 Error
1% Confim ? Maintenance ~ = Batch = Dial Up
Download Upload Run-Time Deviee . Start  Stop Menitor ~ Simulation |
‘ & - Program Data List cance ‘ H = +F Forced /0 H owm |
Main Frogram'Q‘.\
Rung 1
1 ——
10000 10001 Qo000
Rung 2
2 —E—C
I
10000 10001 Qooo1
Rung 3
!
3 —CI——CH
10000 10001 M0010
4
— IO o
M0010 M8121 QD002

2. Create a program.
Add rung 4 and insert the instructions according to the specification.

Rung 5
4 I (O
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.

Transfer Mode

D)Binary  (@)ASCIT

Download Options

[l suspend /0 force before download

[E] Write PID module parameters after download

[E synchronize PLC clock withyour computer dock after download
[E] Download comment data Setting

[E] Download system and user web pages

Program Information

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

4. Check the operation of the program.

Home

B rest

w | |I = Custom ~ (y)PowerLine i Error
e mu Zi 1% confim = Batch 1,J Port Monitor I +1z: Dial Up
Download Upload Run-Time Device e Maonitor Simulation ~ SetUp

- - Progmm Datalist [ Cancel +  AFForcedyjo L SetUp & Shutdown

[ Main ngram"_]

Fung 1
1 Clt Lt |
10000 10001 Qo000
Fung 2
2 —LA {CH |
10000 10001 Qo001
Fung 3
3 —CI——C
10000 10001 M0010
4
—iCl {C
M0010 M8121 Qoooz2
Fung 5
4 —EA 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 . ¢ Rewriting the program during operation is extremely dangerous. Carefully read and understand the function description
fi 5 arning

and precautions before using the function.

o 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 @ 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.

¢ 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.

o 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:

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, 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 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 ' 7 custom + {4 Error
? Maintenance ~ = Batch Dial Up
Start  Stop Monitor Simulation
o 4F Forced /0 Shutdown
Main Program'@‘:\
Rung 1
1 —] I
10000 10001 Q0000
Rurgy 2
/] —EA—Cl
I
10000 10001 Q0001
Rugy 3
|
3 —C——Ch
10000 10001 M0010
)
!
—IO—C -
M0O010 M8121 Qo002

2. Create a program.
Add rung 4 and insert the instructions according to the specification.

Rugy 5
4 l o
10000 10001 Qo003

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
Binary  (@)ASCI
Download Options
[E]l Suspend /0 force before download
[C] write PID module parameters after download
[E1l synchronize PLC dock withyour computerclock afterdownload
[Cl pownload comment data Setting

[Cl Download 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: [1} 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 _ T custom ~+ i Errer
[ confim 1 Maintenance - = Batch Dial L)
3 Start  Stop || Monitor S
o [U§ cancel + A{FForcedyjo
HMain Program fj
Rug 1
) L O—
10000 10001 QOD0o
Rumgy 2
2 —LA—Cl O—
10000 10001 QoD01
Rurgy 3
3 — Ol
10000 10001 M0010
4
—C—C
MOo10 M8121 Q0002
Rng S
4 I (O
10000 10001 Qo003
Rung 4: When both input I0 and I1 are off, output Q3 turns on.

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.

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 when entering and editing devices in the user program.

Note: The entry 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

Device

Symbol

Unit

Range (Points)

16-I/0 Type 24-1/0 Type 40-1I/0 Type
10 - 110 10 - 115 10 - 127
Inputs™ I Bit
nputs ! (9 points) (14 points) (24 points)
130 - 1187 130 - 1307
. * . (128 points) (224 points)
E Input Relays™ I Bit p .
xpansion Input Retays ' 1190 - 1507°2 1310 - 1627°3
(256 points) (256 points)
« . Q0 - Q6 Q0 - Q11 Q0 - Q17
Output™ Bit
LU Q I (7 points) (10 points) (16 points)
Q30 - Q187 Q30 - Q307
. . . 128 points) (224 points)
E tputs™*3 Bit ( p ;
xpansion Outputs Q ! 1190 - 1507°2 Q310 - Q627"
(256 points) (256 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
Shift Regist R Bit
ift Register ! (256 points)
TO - T1023
Ti T Bit/ W
imer it/Word (1,024 points)
CO - C511
Count C Bit/Word
ounter it/Wor (512 points)
D0000 - D7999
. . (8,000 points)
Data Regist D Bit/Word
ata Register itfWWor D10000 to D55999
(46,000 points)
D8000 - D8499
Special Data Register D Bit/Word

(500 points)

*1 The least significant digit of the device address is an octal number (0 to 7).
*2 1190 to 1507 and Q190 to Q507 are devices that can only be used when an expansion module (expansion interface side) is connected using the

expansion interface module.

*3 1310 to 1627 and Q310 to Q627 are devices that can only be used when an expansion module (expansion interface side) is connected using the

expansion interface module.
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6: DEVICES

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.

= 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.

n 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.

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 Chapter 3 "Using Timer or Counter
as Source Device" in the "FC6A Series MicroSmart LAD Programming Manual".

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 Chapter 3 "Using Timer or Counter as Source Device" in the
"FC6A Series MicroSmart LAD Programming Manual".

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.

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:

6-2

o Although the device symbol for internal relays (M0000 to M7997, M10000 to M17497) and special internal relays (M8000 to M8317) 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 D55999) and special data registers (D8000 to D8499) is the
same ("D"), the device characteristics are different. Special functions are assigned to each special data register.

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 IDE c



6: DEVICES

Special Internal Relay

Special Internal Relay Device Addresses

AWarning

correctly.

Do not write to data in the area marked as reserved in the special internal relays 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
Address Description stopped | 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
m:gi; — 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 X Comparison Output Reset Cleared Cleared R/W
High-speed Counter (Group 1/10) ——
M8031 Gate Input Maintained Cleared R/W
M8032 Reset Input Maintained Cleared R/W
M8033 — Reserved — - - -
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 Cleared Cleared R/W
M8044 X Comparison Output Reset Maintained Cleared R/W
High-speed Counter (Group 5/16) ——
M8045 Gate Input Maintained Cleared R/W
M8046 Reset Input Maintained Cleared R/W
ng: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

Mslgf):;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

M;ggg;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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Address Description stopped | OFf | R/
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 High-speed Counter (Group 1/10) Reset St.atus Ma!nta!ned Cleared R
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 High-speed Counter (Group 5/16) Reset St.atus Ma!nta!ned Cleared R
M8136 Comparison ON Status Maintained Cleared R
M8137 Interrupt Input I0 Status (Group 1/10) Cleared Cleared R
M8140 Interrupt Input I1 Status (Group 2/11) 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

Mﬁ;ﬁ;o — Reserved — - - -
M8150 Comparison Result 1 Maintained Cleared R
M8151 Comparison Result 2 Maintained Cleared R
M8152 Comparison Result 3 Maintained Cleared R
M8153 Group 1/I0 Maintained Cleared R
M8154 Group 2/I1 Maintained Cleared R
M8155 Catch Input ON/OFF Status Group 3/I3 Ma?nta?ned Cleared R
M8156 Group 4/14 Maintained Cleared R
M8157 Group 5/16 Maintained Cleared R
M8160 Group 6/17 Maintained Cleared R
M8161 High-speed Counter (Group 1/10) Overflow Ma!nta!ned Cleared R
M8162 Underflow Maintained Cleared R
M8163 High-speed Counter (Group 5/16) Overflow Ma!nta!ned Cleared R
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 Cleared R
m:i;g — 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

MIEIZZ;O — Reserved — — — —
M8184 Change HMI Module Network Settings Trigger Operating Cleared R/W
M8185 In Daylight Saving Time Period Operating Cleared R
M8186 Executing Auto Ping Operating Cleared R
M8187 Auto Ping Stop Flag Operating Cleared R/W
M8190 Change CPU Module Network Settings Trigger Operating Cleared R/W
M8191 SNTP Acquisition Flag Operating Cleared R/W
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Address Description stopped | oFf | RIW
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 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

Mﬁzzi;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 Completed Output Operating Cleared R
M8255 SD Memory Card Download/Upload Execution Error Output Operating Cleared R
mgigs — 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 Execution Completed Output Operating Cleared R/W
M8265 Recipe Execution Error Output Operating Cleared R/W

M;;gg;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 J1939 Communication Error Output Cleared Cleared R
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Device s When Power
Address Description Stopped OFF R/W
M8304 11939 Communication Bus Off Occurrence Output Cleared Cleared R
M8305 to
M8310 — 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
M8315 to
M8317 — 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 4-15. 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 5-7.

= 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 Chapter 3 "Carry and Borrow" in the "FC6A Series MicroSmart LAD Programming Manual".

= 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.

m 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.
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m 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.

m M8022: User Communication Receive Instruction Cancel Flag (Port 1)
While M8022 is on, user communication (receive instruction) executing on Port 1 is canceled.

m 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.

= M8027 to M8032, M8034 to M8036, M8040 to M8046, M8051 to M8055, M8057 to M8063, M8130, M8131,
M8133 to M8136, M8161 to M8167: Special Internal Relays for High-speed Counter
Special internal relays used for the high-speed counter. For details, see "High-Speed Counter" on page 5-13.
M8027 to M8032, M8130, M8131, M8161, M8162 = High-speed counter (group 1/10)
M8034 to M8036, M8133, M8165 = 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.

= 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.

= 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.

m 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 All-in-One Type Communication Manual".
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» M8120: Initialize Pulse
When operation (RUN) starts, M8120 is turned on for a period of one scan. 1 scan time

M8120

Start

m 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 5ms  ~5ms
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= 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.

= 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 14 status

M8143 = Interrupt input I6 status

M8167 = Interrupt input I7 status

= M8144: Timer Interr