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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.

e When using the FC6A Series MicroSmart in applications (not described above) that require a high degree of reliability in terms of functionality

and precision, appropriate measures such as failsafe mechanisms and redundant mechanisms must be taken for the system containing the

FC6A Series MicroSmart. The following are specific examples.

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

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

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

o Turn off power to the FC6A Series MicroSmart before installation, removal, wiring, maintenance, and inspection of the FC6A Series MicroSmart.

Failure to turn power off may cause 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.
¢ 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).

» 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.

¢ 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.

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

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

« 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.
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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
April 2016 Third Edition

Trademarks
FC6A Series MicroSmart is a trademark of IDEC Corporation.
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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
e 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
e 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/O 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

Preface-5 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722

IDEC



TABLE OF CONTENTS

CLMERH

ChMERZ

ChMERE

CHAPTER 4:

Chwmnﬂ

IDEC

e L= NV (=T [V (o] L PO PSP PUPPPPPPPPTIE Preface-1
About This Manual .... Preface-2
R 1C=Ta IR\ T LU PP Preface-4
Names and Abbreviations Used in this Manual .........cooiviiiiiiiiiiiiiin s e e e e s e e e aaaes Preface-5
General Information

About the FCOA SErES MICrOSMAM . . uuuuuuiiiiiiieiiieeiee ittt et ittrsi s rs e e e e s s s s e e s e et e e e e e e e s s s rr e e e s eeeseeeeeeeeeeessa s s aanaaan s 1-1
Features......ccoovvvvvninnnnns

Special Functions

(@0e] a0 0418 a1 Lot= 1uTe] o I8 0] ot T ] PP 1-11
(=T aY =Tt el =l @oTaaT g T8 ] Tor= o] o FA PPN 1-13
[0 3T 0o 0] 08T = o PPN 1-14
1\ ToTe ] oW T3 @0oT 22T 4 1W a1 or= o o] o RN 1-14
L= = T g1 Q=1 = o T 1-15
[=u = g T A @] a0 o TW T 11 o] o PPN 1-16
Operator Interface CoONNECHIVILY ...uviiiiiiiiiiiiiiiiiii e 1-17

Using J1939 Communication

Product Specifications

Normal Operating CoNAItIONS. ... .cciiiiiie i e e e e e s s e e e ee e e e e e e e re s s s raeeeeeeeeaeens 2-1
CPU Module .....evvveiiiiiiiiennns

Expansion I/O Modules ...
Functional module..............

L0030 N 14T o [ ]I N
11 01T T N

Installation and Wiring
D41 =1 1= o] o N o T o o
ASSEMDBIY MELNOAS.....eeeeeiieiiiiiiici e e e e e s e e e e e e e et e e e e e e aas s ae e e e eeeaeeeeeeeee e e e e e e nn s naaa s
LT T8 q L g Yo o 32NNV - TR
a1 4@ 101 4'o UL T PPN
Power Supply and POwer SUPPIY WIFING .....uveiiiiiiiiiiiiiiieeiierie s re e es s er s s e s e s e snnmnnnnenees
L0 ST To T o TN o o I
USING @N SD MEMOTY CANA ..vvveiiiiiiiiiiiiissiisssc i s s e e e e e e s s s s s s s e e s e e e e e e s s s s n b nrnnnees
Replacing the Backup Battery .......uuu i
Connection Restrictions for Expansion Modules and Option Modules
Terminal CoNNECHION .....uuiiiiiiiii i
Wiring the CAN J1939 Bus

Operation Basics

SEAME WINALDR .ttt s s e e e e e e e e e e e e e et e e e e b b a s e e e e e e aeaeeae e e e e e e e e se s as e aeeeeeeaeaeseeereeensnnnnns
PLC Selection .......ccccee....

Create Program

ST o 1= N
SIMUIAEE OPEIALION ..evveetiiiieiee it e re e e s s s s s s s rrrrreesesssssss s nr e e e eeeeesssasasnnrrnreeeeeeeassesassnnrnnnnneeeeessennnnnnns 4-9
(D111 a1l o Il 2o Te =1 [OOSR P PP SPPRTI 4-10
[\ aT1eo] g @] 071 = T ] o PPt 4-12
EXIt WINALDR ..ttt s b s e e e e s 4-12
Checking the WINdLDR Version NUMDE .........cuurrrrriieeiiriissssinrrnrerrrrsesssssssssssssssnreressssssssssssssssssssseesssssssnnnnns 4-13
Ladder Program OPEIation .........eeeusesssssssrrrerreeesessssssssssssnnnerressssssssssssssnssrresesssssssssssnsssssseseessessssnssnnsssnnnnnes 4-14
ISz L (o oI O o= = o PPN 4-15

Functions and Settings

1T T T 0 PP
LWLt T T AT == Y= w1 o
Stop INPUL @Nd RESEE INPUL....eeeieeeieeieee e e s s s rr e e s e s s s s s e e e e s e s s s s ss s rr e e e e eesasssssssnnrrnneneeeessssnnnnnnnn
Run/Stop Selection at Keep Data Error
RUN/SEOP SEIECION @t POWET UP ...iiiiiiieiiiieeeteiisit s sttt dd et s s s s e s e e s e e e e e e e e e e e e s s s e e e e e eeeeees
Function Switch ConfigUIation ...........ooiiiiiiiiiiii e e e e e e e e e e e e e e e eees
1= 0T Y == Tol (U o PRI

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 Preface-6



TABLE OF CONTENTS

CHABZER 6:

CHAPTER 7:

CHAEZ’ER 8

CHAPTER 9:

CHAPTER 10:

Preface-7

[ [T Ty 0 T<T=Ta o U3 =Y PP
(07 1ol 3 T 13 I PRI
L= 0 o g N
Frequency Measurement
g UL 1= PP PPPRT R
F Ao F T (o Te IV o] 1= o = [ o o1 | OO PPPPPRRPPNt
Analog Volume ........ccceevvviiennnee

Timer Interrupt......ccovvvvvninnnnnnnn,

Forced I/O function................

External Memory Devices
32-bit Data StOrage SELEING ..vvvveiiiiiiiiiiiiirri i 5-48
User Program ProtECHION.........cuuiiiiiiiiiiiiiee s e e 5-50
L= ol g s (oo B T g 1= Y= T PP 5-52
(@0oT gt ] Y or= 4 T I 0 1= PP 5-53
(D= V[T oY= 1V T [0 T 1= TP 5-54
(10T 0T o o o SRR
Battery Monitor
USB Boot.............
User Program Capacity
(0] 11T Lo = [ TP PP PPRPR

Devices
DIEVICE AGUAIESSES ... uvvrrerrrrieersessssssssrrrrrrreeessssssssssssrrr e e eeeeesassassssa s e anreereaaaesssassansssssnnneneeeeesasssnnssnnnnennnnenesss
Special Internal Relay
Special Data Register

HMI Function
HMI Function Overview
L0000 = 1T
About the Menu Screen
L2 L ol 0= = o] o
Y1l a1 T o T ¥ =y o o PSPPI

Lo 1] g Yo [ o =1 0 TP
FC6A Series MicroSmart Environment SEHNGS ..vvvuiiiiiiiiiicciriin s s srrs s s s rr s rr s e s e rrn e s e rrnan s 7-12
Monitoring the FCOA SerieS MICrOSMAIT .....eviieeeeireeeeeerree s e e e e s s s ree e e s s s s s s s e e e e e e e e e e s s s s s s nnnnrrrreeeeesess
Checking/Clearing Error INfOrmMation.......ceeeeereeriiossissrenrrrreeeee s s e s s ssssssssnnnrr e e e e s e s s s s s sssssnnnnnnneereesessssnsnnnsnnnnnnes
Displaying Arbitrary MESSAGES. ......uuuuurrrrrrireiiiiiiiiisrirrreeeesessssssssssnrrrre e e s e s s s s s s s s s ssrsnrrrrreaessssssss s nnnnrrrrreeeeeaes
Maintaining the SD MeMOIY Card .........eeeiieeiiiiiiiiiiirrrre e s s s s s e e e s e s s s s s s e e e ee e e s s s s e s s s snnnrrneeeeneees
Reading and Writing Recipe Files ...............

Uploading/Downloading the User Program
System Menu Hierarchy DI@gram ......cc.eeerireiiiiiiiiiiiiiiiiisse s rne
(00T 0010 0T8T a1 Tr=Lu o) TN 0] T T3P

Instructions Reference

BasiC INSLrUCHION LISt ...uuuuiiiiiiiiiiiiiiiiiii i 8-1
Advanced INSEIUCHION LISt ...ouvviiiiiiiiiii i 8-3
Functional Modules

Analog Module.........ccvviiiiinnns

Analog Module Overview

Analog Module Parameter SEEtINGS ......ccccurrrrrrrrrieereis s s ree s e s s s s s s s ssnrrrrrrrrreesssessssssssnnnrrneeeesssssssnnnrnnnnnes 9-3
[T ol A T LT o PPN 9-13
Lo T =N 9-19
Analog Cartridge

ANAI0G Cartridge OVEIVIEW ...uuuueiiiiiiiiiiiiiiiisirirr e r e e e s s s s s s s e e e e e s e e s s s naaaaans 10-1
Analog Cartridge SPeCifiCationS .......uuiviiiiiiiiiiir 10-2
ANalog Parameter SEHINGS. ....uuuriiiiiiiiiiiiiii 10-4

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



TABLE OF CONTENTS

CHAPTER 11; SD Memory Card
SD MEMOFY CArd OVEIVIEW....uuururiieriiissisiiiiisssssssri e s s s e s e e s s s s s e s e e e e e s s s e s s s s e e e e e e s e e e s e s s nnns
ST 1Y W0 T T - | - TN
[ TN T ] T o o) o P
Downloads and Uploads using the SD Memory Card.....
SD Memory Card Maintenance with Data File Manager

CHAPTER 12: Expansion Module and Cartridge Settings
Expansion Module and Cartridge Settings Overview
Basic Module Configuration Editor Operations...........covviimimiiiiiiiin i

CHAEZER 13: Troubleshooting

(2= To [T le l =I5 o1 gl - 1 - [P O PP RSPPPPPPPTNt

Special Data Registers for Error Information

GENErAl EFTOr COUES ..uuuuieiiiiiiiiieiiiieeetiiiitrssssss s s e e s e s s e s s e e seereerrssssnsasan e e e e e e e eeeseenenns

FC6A Series MicroSmart Operating Status, Output, and ERR LED during Errors

Error CauSES @Nd ACHIONS ..uuuuuuiieiii it eeeeece e eeee s s s s s e e e e e e e e e e e e e e ee e e e aeeaaa s e e e e e e aaaeaaee e e e e e e e e s n s nnn e e e e e e eaeeees

User Program EXECULION EFTOF .uuuuuuiiiiiiiiiiiiciiiciiiiiiiii e s e

JLILC 18012t g oo g Ta = T = 4
AEEENQIA’

I8/ 5L T PPN A-1

T IS 1 T PP TUPRPNN A-6

USB Driver Installation ProCeAUIE ........ooiiiiiiiiiiiiitiiiis s e s e s s s e s s e e e s e e e e rr e s s aae e e e e e eeeeeannes A-9

o 011N A-12

(0= o)L= PP PP TR A-14

HMI Screen TranSition DIagram .......oooviisrersririiin i s e r e e s e s s s s s snnrrnes A-16

Jupex

IDEC FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 Preface-8



TABLE OF CONTENTS

Preface-9 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 IDEC



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/O 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

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

1-3



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

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



1: GENERAL INFORMATION

Battery holder

FCGA-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-C40K1CEJ
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 1SO 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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1: GENERAL INFORMATION

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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1: GENERAL INFORMATION

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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1: GENERAL INFORMATION

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:
« 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 2-35. For communication cartridge wiring, see "Terminal Arrangement and
Wiring Examples" on page 2-96.
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Maintenance Communication

The maintenance communication of the FC6A Series MicroSmart enables you to check the operating status and I/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 J1939-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)
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2! PRODUCT SPECIFICATIONS

This chapter describes the part names and specifications of the modules that make up the FC6A Series MicroSmart.
Various types of modules are available for the FC6A Series MicroSmart, 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 =
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J
(o NN\ N\ L\ e f—m——— e -
(23) Communication Connector —ﬁﬁﬁﬁﬁ:mmﬂbCM,/JD QDQDQDQMDQD/)@@@MD@MND@@QI /(5) Expansion Connector
N ity ittt
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(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
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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-I/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, web page), and
uploads to the SD memory card.

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

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

For details on the function switch, see 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 =
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(o N e e o e -
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1 1
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___________________________ |
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(22) SD Memory Card Slot

(21) USB Port
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(17) Ethernet Port 1 (15) Output Termina
(18) ACT LED
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(25) SD Memory Card Cover
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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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(13) Battery Status LED [BAT]
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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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(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, web page), and uploads to the SD memory card.

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

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

For details on the function switch, see 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.

IDE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 2-7



2!

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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m 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

m 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 — —
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

o User program sum check (RAM) o Power failure

o Timer/counter preset value sum check o Clock error

e User program syntax check o Data link connection check

o User program execution check ¢ 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 (13, 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-C40P1CE]
FC6A-C16P1CE FC6A-C24P1CE FC6A-C40K1DE FC6A-C40K1DEJ

FC6A-C40P1DE FC6A-C40P1DE]

. . . 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

e 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
o 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

24V (+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

RJ45 (Auto MDI/MDI-X compatible)

Cable

CAT 5. STP or higher

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 . A .
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 : 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

0.0 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 2-28, "24V DC Power Type" on page 2-31

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:’n:'; ON I2to I5 35 ps + software filter setting
Input Delay I10 to I27 35 ps + software filter setting
Time 10, I1, 16, I7 5 ps + software filter setting
I:Jn:'; OFF I2to I5 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 2-28, "24V DC Power Type" on page 2-31
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
] <§z Kz > 5
c
8
S
COM o L
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2! PRODUCT SPECIFICATIONS

= 12V DC Power Type

Type No.

FC6A-C40R1DE, FC6A-C40K1DE, FC6A-C40P1DE,
FC6A-C40R1DEJ, FC6A-C40K1DEJ, FC6A-C40P1DEJ

Rated Input Voltage

12V DC shared sink/source

Input Voltage Range

0.0 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 2-34

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 2-34
Connector Insertion/Removal Durability 100 times minimum
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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
] CSZ Kz > 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-C40R1CEJ
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 2-28, "24V DC Power Type" on page 2-31, "12V

Terminal A t
enminal Arrangemen DC Power Type" on page 2-34

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 2-28, "24V DC Power Type" on page 2-31, "12V
DC Power Type" on page 2-34

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 2-31

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 2-31
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 ps 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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2! PRODUCT SPECIFICATIONS

= 12V DC Power Type

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

Output Points COoMO 8

per Common

Line CcoM1 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 2-34

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 2-34
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 ps 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 2-31

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 2-31
I/0 Terminal Insertion/
Connector Removal 100 times minimum
Durability
Q0 to Q1: 5 s or less Q0 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-C40P1DE]
No. of Outputs 16

Output Points COoMO0 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 2-34

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 2-34
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 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

2-24
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2! PRODUCT SPECIFICATIONS

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
e 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.

24V DC Power Type

Input I/O Ambient Output I/0 Ambient
Input Voltage (V DC) p Temperature Input Voltage (V DC) p Temperature
4 45°C 4 45°C
28.8V 288V 3
—Ambient —Ambient
Temperature Temperature
240V 550C 24.0V 550C
oV » 1/0 Simultaneous ¢ v » 1/0 Simultaneous
0% 70% 80%  100% ON Ratio (%) 0% 70% 80%  100% ON Ratio (%)
12V DC Power Type
Input I/0O Ambient Output I/0 Ambient
Input VoIt‘age (VDC) Temperature Input Voltage (V DC) Temperature
‘ 45°C + 45°C
18.0V 18.0V 3
*1
—Ambient (16.0V"5) —Ambient
4/ Temperature Temperature
B B R 55°C 12.0v 55°C
ov » 1/0 Simultaneous 0 V » 1/0 Simultaneous
0% 70% 80%  100% QN Ratio (%) 0% 70% 80%  100% QN Ratio (%)

*1 The values in parentheses are for the CAN 11939 All-in-One Type.
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m Transistor protection source output type
« When no cartridges are installed, reduce the input voltage and I/O simultaneous ON ratio (a%) as shown in the following diagrams.

24V DC Power Type
Input I/O Ambient
Input Volt‘age (v DC) p Temperature
I 45°C
288V 28.8V
—Ambient
Temperature
T 55°C
ov » 1/0 Simultaneous ¢ v
0% 60%  80%  100% ON Ratio (%)
12V DC Power Type

Ambient
Input Voltage (V DC) Input 1/0 Temperature Input Voltage (V DC)
A 0, A
45°C
18.0V 18.9 \"
1
l—Ambient (16.0V)
Temperature
B T R 55°C 12,0V frommmmemmensaneass
ov » 1/0 Simultaneous 0 V
0% 60% 80% 100% QN Ratio (%) 0%

Input Voltage (V DC)
A

Output I/0

Ambient
Temperature

45°C

—Ambient
Temperature
55°C

» 1/0 Simultaneous

0%

60% 80%

Output I/O

100% ON Ratio (%)

Ambient
Temperature

45°C

—Ambient
Temperature
55°C

*1 The values in parentheses are for the CAN 11939 All-in-One Type.

2-26

60% 80%

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

» 1/0 Simultaneous

100% ON Ratio (%)

YIDEC
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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.

24V DC Power Type

Input I/O Ambient Output I/0 Ambient
Input Voltige (V DC) p Temperature Input Voltige (VDC) p Temperature
45°C 45°C
288V 288V
Ambient Ambient
Temperature Temperature
& ggec & ggoc
B R B R 240V frromemmmemmmsms b s
ov » 1/0 Simultaneous oV » 1/0 Simultaneous
0% 40% 50% 100% ON Ratio (%) 0% 40% 50% 100% ON Ratio (%)
12V DC Power Type
Input I/O Ambient Output I/0 Ambient
Input Voltage (V DC) put 1/ Temperature  Input Voltage (V DC) put I/ Temperature
4 45°C 4 45°C
18.0V 18.2 \
Ambient (16.0 v Ambient
/ Temperature Temperature
(o] (o]
B A S 2 B R Sy M M
ov » 1/0 Simultaneous 0 V » 1/0 Simultaneous

0% 40% 50% 100% QN Ratio (%) 0% 40% 50% 100% QN Ratio (%)

*1 The values in parentheses are for the CAN 11939 All-in-One Type.

VIDEC
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2! PRODUCT SPECIFICATIONS

Terminal Arrangement and Wiring Examples

m AC Power Type

16-I/0 Type: FC6A-C16R1AE
@ (1) Power supply terminals

1 [200000000DDD)

1
37

AC Power Input
L[ NTJPE

E

J[ J

ooo

1]
OODDDODODD)
J : Fuse

@ @ : Load

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

1)

[ ] =
+24v oV |com 10 [ 11 [12 [13 [ 14 [ 15[ 16 | 17 [110

Power Output 24V DC Input

DC Source Input Wiring

[ T 1

+24 oV [com[ 10 [ 11 [12 [ 13 [ 14 [ 15 [ 16 | 17 [110
24V DC Input

Power Output

(3) Output terminals
Relay Output

Relay Output
comol Q0 [ Q1] Q2 Q3 Jcomi] Q4 [ Q5[ Q6
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24-1/0 Type: FC6A-C24R1AE

@

H \I@@@@@@@@@GDGDGDGDGDGDGDGDGD

ooo

F—— —

{

=R COOTOTDOOOOTT
Dt : Fuse

= = L — ]

I
= (©)
) @ : Load

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

(1) Power supply terminals

AC Power Input
L|N|[PE

[ 1 5
+24 oV [com[ 0 [11 [2 [ 3[4 [15][16[17]

110[ 111112113 ] 114115

Power Output 24V DC Input

24V DC Input

DC Source Input Wiring

sHER

+24 oV Jcom[ 10 [ 11 [12 [13 [ 14 | 15 | 16 | 17 [110]111[112] 113|114 [115

Power Output 24V DC Input

24V DC Input

(3) Output terminals
Relay Output

Relay Output

como Q0 [ Q1 [ Q2| Q3 Jcomi| Q4 | Q5 | Q6 | Q7 [com2| 110] 111
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2! PRODUCT SPECIFICATIONS

40-I/0 Type: FC6A-C40R1AE, FC6A-C40R1AE]
@

1
I Vlolololololniole] ololololslolulola]ololelolnlololole

I

D e S —

ooo

— —

1 !

i If i)
fU=0F [00000TTTTTOTODDDTOTD)

=

\
3)
1)

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

[.] : Fuse

@ : Load

(1) Power supply terminals

AC Power Input
L|N|[PE

T +

2-wire
Sensor

[ 1 =
+24 oV |com| 10 [ 11 [12 [ 13 | 14 [ 15 [ 16 | 17 [110]111[112[113[114[115[116

117120121 122|123 [ 124 | 125|126 | 127

Power Output 24V DC Input

24V DC Input

24V DC Input

DC Source Input Wiring

2-wire
Sensor

- g

+24v[ oV [com| 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

comol Q0 | Q1| Q2 | Q3 Jcomi| Q4 | Q5 | Q6 | Q7 [com2|Q10[Q11]Q12[Q13|com3|Q14]Q15]Q16]Q17
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m 24V DC Power Type
16-I/0 type: FC6A-C16R1CE, FC6A-C16K1CE, FC6A-C16P1CE

@ (1) Power supply terminals

It ﬂQDQDQDquDquDquDquDqD 24V DC Power Input
o 1

| f +24 - | FE

e —

|

ooo +|"= =

External Power
24V DC

I
®®®®®®®®® [.] : Fuse

T @ @ : 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
— 24V DC Input

DC Source Input Wiring

External Power P

24V DC Sensor

NC. [ NC. COM|IO Il|12|13|14|15|16|17|110
— 24V DC Input

(3) Output terminals
Relay Output: FC6A-C16R1CE

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

Transistor Sink Output: FC6A-C16K1CE

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

+

Transistor Protection Source Output: FC6A-C16P1CE

Transistor Protection Source Output (24 V)

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

]

—T
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2! PRODUCT SPECIFICATIONS

24-I/0 type: FC6A-C24R1CE, FC6A-C24K1CE, FC6A-C24P1CE

@ (1) Power supply terminals
|
I
=loooooooaooooooonn 24V DC Power Input
il il -
! +24 - | FE

21—

ooo

1= =
External Power
24V DC

—

[

= 0F n®®®®®®®®®®®®®ﬁ_
LS —— ‘ : 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.|NC.[com[ 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 110111

Transistor Sink Output: FC6A-C24K1CE

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

+

Transistor Protection Source Output: FC6A-C24P1CE

Transistor Protection Source Output (24 V)

Q0| Q1]Q2[Q3[Q4]Q5]Q6] Q7 [110] 111 fomasfoom| 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
|
[ 1
Fijecoccececfecccoccedeccorced) 24V DC Power Input
) \ +24 - | FE
ﬁL
ooo + - —
External Power
24V DC
\ |

(=7 DODOODTDDD[OOTDODODDD :
kg 1 : Fuse

T ) @ : Load

(2) Input terminals
DC Sink Input Wiring

|2 S— |

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

NC.INC.Jcom[ 10 [ 11 [12 [ 13 [ 14 | 15 | 16 | 17 [110] 111112 [ 113|114 115]116 117|120 121 [ 122 [123 | 124 125 | 126 [ 127
— 24V DC Input 24V DC Input 24V DC Input
DC Source Input Wiring

T - : |
'
.
\
\
\

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

+

NC[NC.|com[ 10 [11 [12 [13][14 [ 15 16 | 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-C40K1CE]

Transistor Sink Output (24 V) Transistor Sink Output (24 V)
Q0| Q1[Q2]Q3[ Q4] Q5] Q6| Q7 komevo+]|Q10]Q11]Q12[Q13]Q14]Q15]Q16]Q17koMiEfvi(+)

+ +

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 kown|vor|Q10]Q11]Q12]Q13]Q14]/Q15]Q16]Q17kome]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
|

ﬁn®®®®®®®®® 00000000000000000T 12V DC Power Input
+12\ - | FE

I

A a — —
ooo

+|7= =

External Power

12v DC
\ f
fU=0F [PoTTOTTTOD[POPTOODDOD)
) {P000000000 | : Fuse
L 3‘ |
) @) @ : Load

(2) Input terminals
DC Sink Input Wiring

=2 S— |

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

NC.[NC.[com[ 10 [ 11 [12 [ 13 [ 14 | 15 | 16 | 17 [110] 111|112 113 [114]115] 116 [ 117[ 120121 [122] 123|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.|NC.Jcom[ 10 [ 11 [12 [13 |14 [ 15 [ 16 | 17 [110]111]112[113[114[115|116[117] 120|121 [ 122|123 124125 126|127
— 12V DC Input 12V DC Input 12V DC Input

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

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

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 fomuvo|Q10[Q11]Q12]Q13]Q14|Q15|Q16[Q17/0mifvi(+)

+ +

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 kovu|vor|Q10]Q11]Q12]Q13]Q14]Q15|Q16]Q17ome] vi(-)

+ +
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Other Inputs and Ports
m All-in-One Type

—

\ |

I T I
M!GDQDGDQDGDGDGDGDGDGDMQDQDGDQDQDGDGDGDGDGDW_

(1) Analog input

No. Signal Wire Cable Color
4 g
AN(+) Red
2 AN(-) Black
(e} (o]
LT |
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 SG SG
Shell™ Shield Shield

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

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+
NIRRT 4 -
5 —
6 TPI-
7 —
8 —
Shell™ Shield

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

{

I i
ﬁﬂDGDGDGDGDGDGDGDGDGDMGDGDGDGDGDGDGDGDGDGDH_

—

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+
DD 4 -
5 —
6 TPI-
7 —
8 j—
Shell™t Shield
*1 Shell is connected to PE or FE on the power supply terminals.
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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-N0O8B1 Example: FC6A-N32B3

4 N\

. (2) Input LEDs 4 A
(5) Expansion Connector
/.

(5) Expansion Connector
\

A o = Y

(2) Input LEDs

= o =]

- J

ICEEEEEEEEEE >

\ﬁii
N/ \\
VA=)

(3) Terminal Name Labels

° e—1/® = N
\_H =/

/

(1) Type Label

0
(SRR

J/

(3) Terminal Name Label

(4) Cable Terminals

(4) Cable Terminal

(1) Type Label
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
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-NO8B1 — —
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

IDEC
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Function Specifications

= DC Input Module Specifications

Type No. FC6A-N32B3
Rated Input Voltage
Operating Load Voltage Range

Rated Input Current

FC6A-NO8B1 |
24V DC shared sink/source
0.0 to 28.8V DC
7 mA/point (at 24V DC)

FC6A-N16B1 | FC6A-N16B3 |

| 5 mA/point (at 24V DC)

Input Points 8(8 pomtfs in 1 16 (16 points in 1 common line) 32(16 p0|.nts in1
common line) common line)
Terminal Arrangement See 2-42 See 2-43 See 2-44 See 2-45
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 FC6A-N16B3, FC6A-N32B3

Input Voltage (V DC) Input Voltage (V DC)
A A

28.8V 28.8V
ON Area ON Area
24V frrormseneen s 24V e
15V 15V
Transition: Transition
Area Area
5V 5V
OFF Area OFF Area
» Input Current » Input Current
1.2 mA 4.2 mA 7.0 mA 8.4 mA(mA) 0.9 mA 3.2 mA 53 mA 6.4 mA(mA)
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Input Internal Circuit

FC6A-N08B1, FC6A-N16B1

3.3KQ
Inputo E— |

| S

()

N

NI

7l

R
\_/

Internal Circuit

COM © L

FC6A-N16B3, FC6A-N32B3

4.3 KQ
Inputo E— |

0z #zK)

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 30°C or higher, reduce the input voltage and I/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.

FC6A-N08B1 FC6A-N16B1 FC6A-N16B3, FC6A-N32B3
Ambient Ambient Ambient
Input‘:/oltage (v DC) Temperature Input‘:/oltage (VDC) Temperature Input‘:/oltage (VDC) Temperature
288V 55°C 28.8V 45°C  Ambient 30°C
- . J Temperature 288V
264V 264V 35°C 26.4V {— Ambient
’ Temperature
240V 240V 240V s5°C
ov N . 1/0 Simultaneous v N . 1/0 Simultaneous N 1/0 Simultaneous
¢ ot i > i ov > ;
0% ¢ 100% ON Ratio (%) 0% ¢ 70% 100% ON Ratio (%) 0% R 50%  70% 90% 1000/DON Ratio (%)

I/0O Simultaneous ON Ratio (a%)

FC6A-NO8B1 I0 to I7 There are no usage restrictions for input and output I/O.
- - S - —
FC6A-N16B1 I0to I7 Set the usage ratio of the inputs (ON status) to a% or lower according to the conditions in the
110 to I17 above graph.
- - S - —
FCOA-N16B3 10 to 17 Set the usage ratio of the inputs (ON status) to a% or lower according to the conditions in the
110 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.
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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 2-46

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

/O Interconnection

Not needed

Signal Determinati

on 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

Insertion/Removal

100 times minimum

Durability
. 40 mA (5V DC)
All Points ON
Internal 0 mA (24V DC)
Current Draw
All Points OFF 17:mA (5v DC)

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)

100 v

79V

(13 mA, 100 V)

31V

Transitior Area

20V
d

OFF Area

. Input Current

0 mA 4 mA

2-40

5 mA 9.5 mA
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Input Internal Circuit

FC6-NO8A11
470 kQ
220 Q

Input 1l — o
3
150 nF 5
[]2.21 kQ ng V4 :K =
c
9]
c
COM o B =

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)
A

132v

120V

102V

oV %

Temperature
55°C

0%

IDEC

» 1/0 Usage Limits
00%
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2! PRODUCT SPECIFICATIONS

Terminal Arrangement and Wiring Examples

n FC6A-NO8B1
Terminal block type

IDEC bC.

N

NOUVAWN=O
oooooooo

6

7

5
elel el el ele|el]el®®\@®e

88698558859

a 47 ]
COM COM COM

FC6A-NO8B1

SN/

2-42

Applicable connector: FC6A-PMTB11PNO02 (screw fastened type),
FC6A-PMSB11PNO2 (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
~

Jrel- Termigal No.| I I/ ;)
Sensor
1 I1
2 12
7|'L\ 3 13
oNp 4 14
L 5 15
i 6 16
7 17
CoOM coM
F COM COM
: COM COM
DC Source Input Wiring Example
owrele Termigal No.| I I/ ;)
Sensor
1 I1
2 12
»Z_L\ 3 13
NPN 4 14
L 5 15
B 6 16
7 17
CoOM CcoM
F COM COM
: COM COM

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

n FC6A-N16B1

Terminal block type

IDEC DCIN
= jlis
FAHE O || 32
i) (F
”E @ 13%
SIS ON|=
=] D |[ias
L o
~=] (@
g @
§§%®‘
()
== (@
=L @
=] @
=] @
=1 @
211 @
E=E )
g @
D

IDEC

FC6A-N16B1

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

The 4 COM lines are connected in the module.
For wiring precautions, see "Input/Output Wiring" on page 3-15.

DC Sink Input Wiring Example

TerminalNo.| I/O
+| 2-wire | - 0 10
Sensor
1 I1
2 12
ﬂ_L\ 3 I3
PNP 4 14
5 15
6 16
7 17
COM COM
COM COM
+| 2-wire | = 10 110
Sensor
11 111
12 112
13 113
PNP 14 114
24v DO 1> 1>
-T 16 116
17 117
COM COM
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
COM COM
COM COM
=| 2-wire |+ 10 110
Sensor
11 111
12 112
13 113
NPN 14 114
24V DC_— 1> 1>
T 16 116
17 117
COM COM
COM COM
FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 2-43



2! PRODUCT SPECIFICATIONS

n FC6A-N16B3

Terminal block type

IDEC

9
2]
2

ooooooooooo

e
goooo

0] ]

20
BET
]

=l
]
I

FC6A-N16B3

BN

2-44

|

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.

DC Sink Input Wiring Example

TerminalNo.| I/O (TerminalNo.| I/O
+| 2-wire | - 20 10 19 110 =| 2-wire |+
Sensor Sensor
18 11 17 I11
16 12 15 12
14 13 13 113
PNP 12 14 11 114 PNP
— 24V DC 10 = 2 15 24V DC =
i 8 16 7 116 -]
6 17 5 117
4 COM 3 COM
2 NC 1 NC
DC Source Input Wiring Example
TerminalNo.| I/O (TerminalNo.| I/O
=| 2-wire |+ 20 10 19 110 +| 2-wire | -
Sensor Sensor
18 11 17 I11
16 12 15 12
14 13 13 113
NPN 12 14 11 114 NPN
al 10 15 9 115 -1
— 24V DC 3 6 7 116 24V DC T
6 17 5 117
4 COM 3 COM
2 NC 1 NC

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

n FC6A-N32B3

Connector type

CN1 CN2
TerminalNo.| I/O [TerminalNo.| I/O TerminalNo.| I/O (TerminalNo.| I/O
+ 2-wire [ - -| 2-wire |+ + 2-wire | - -| 2-wire |+
20 10 19 110 20 120 19 130
18 I1 17 I11 18 121 17 131
1 16 2 15 2 —— ¢+——1 16 122 15 32 ——
14 3 13 113 14 123 13 133
NP 12 4 11 114 —{,_,:5* —7:“}— 12 124 11 134 —€;§~
10 15 9 115 10 125 9 135
pa 24V DC 8 16 7 116 24V DCt I 24V DC 8 126 7 136 24V DCi—
- 6 17 5 117 —T —T 6 127 5 137 -
4 COMO 3 COMO 4 COM1 3 CoM1
2 NC 1 NC 2 NC 1 NC
DC Source Input Wiring Example
CN1 CN2
TerminalNo.| I/O [TerminalNo.| I/O TerminalNo.| I/O (TerminalNo.| I/O
| 2-wire |+ + 2-wire | - -| 2-wire |+ + 2-wire [ -
20 10 19 110 20 120 19 130
18 I1 17 I11 18 121 17 131
1 16 2 15 2 —— ¢+———1 16 122 15 132 ——
14 3 13 113 14 123 13 133
PN 12 14 11 114 —{;ﬁ‘~ —'ﬁ;}— 12 124 11 134 —{;\5“~
10 15 9 115 10 125 9 135
L 24vDC 8 16 7 116 24VDC— == 24V DC 8 126 7 136 24V DC_—=
+ 6 17 5 117 ;|— +—|_ 6 127 5 137
4 COMO 3 COMO 4 COM1 3 CoM1
2 NC 1 NC 2 NC 1 NC

—[ﬂ IDEC

f}

IR
]

o
A
H

00oo0000ono =

SoNousrwWN=O

SEYr Ny
gooooo

o ] |

= 20
=l 79
|

oo oo oo o oo
oo oo oo o oo

‘FCGA-N3ZB3

\S7a

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.

VIDEC
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2! PRODUCT SPECIFICATIONS

m FC6A-NO8A11

Terminal block type Applicable connector: FC6A-PMTB11PNO02 (screw fastened type),
FC6A-PMSB11PNO2 (spring clamp type)

Each of the terminals for COM0 and COM1 are independent.

IDEC Ry.OUT For wiring precautions, see "Input/Output Wiring" on page 3-15.
00
= AC input wiring example
i
= TerminalNo.| I/O
0 10
1 I1
v 2 12
= e D 3 3
- | Iel}lD ) COMO_| COMO
4 14
L ®
2 G:D 5 I5
5 el 6 16
g [Tel (D 7 17
<[l o COM1 | CoM1
= |(Tel )|(D
© ® Q:D
E - @ G:D
5=l
(N s il
FC6A-R081

A/

A Caution Do not connect an external load.

2-46 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 IDE c



2! PRODUCT SPECIFICATIONS

Output module

Parts Description
Example: FC6A-R081

4 N
(5) Expansion Connector

o 5/ = o =
W =

‘ 0 f 0

D[I

DD

H

I

=
© er—1/° = J
\_H b

/

(1) Type Label

=
]

J/

(4) Cable Terminal

(1) Type Label

(3) Terminal Name Label

Example: FC6A-T32K3

(2) Output LEDs

N
(5) Expansion Connector
\

9

o \—o

J

ICEEEEEEEEER)

~3I
E“\‘,oeeooeoeeou

(4) Cable Terminal )

|SISISISISISISISASISIS)

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

\

\ \
\/M
(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 a

Model List
= Relay Output Modules

nd the CPU module.

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

FCO6A-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

IDEC
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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 1a contact
Terminal Arrangement See 2-51 | See 2-51
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@p=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!(?n/RemovaI 100 times minimum 100 times minimum
Durability
. 35 mA (5V DC) 50 mA (5V DC)
All Points ON
Module ! 50 mA (24V DC) 100 mA (24V DC)
Internal 17 mA (5v DC) 17 mA (5V DC)
Current Draw All Points OFF
0 mA (24V DC) 0 mA (24V DC)
Module Internal Power Consumption
: All Points ON, Calculated at 24V DC 138w 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 :

P L !t ——
tOFF Bounce: 6 ms maximum

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

2-48 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 IDE c



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' inl
common line) common line)
Rated Load 0.5 A 1 point 0.1 A 1 point
Terminal Arrangement See 2-52 I See 2-53 See 2-54 | See 2-55

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

l 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

1.82 W

Output Delay

Turn ON Time

450 ps or lower

Turn OFF Time

450 ps or lower

Weight

Approx. 110 g

Approx. 105 g Approx. 70 g

Approx. 115 g

Output Internal Circuit

Internal Circuit——

IDEC

K OV (+)
A4
L — 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. in1
common line) common line)
Rated Load 0.5 A 1 point 0.1 A 1 point
Terminal Arrangement See 2-52 l See 2-53 See 2-54 | See 2-56
Output Current Limit Range 1.01t0 2.6 A 0.7t0 1.7A

Voltage Drop (ON Voltage)

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

Allowed Inrush Current

1 A maximum

Leakage Current

0.1 mA maximum

Clamping Voltage

41to 52V

Lamp Load

12 W maximum | 9.6 W maximum

Inductive Load

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

Protection Operation

Temporarily protected by element heat generation, automatic recovery.

(There is no function that detects the protection error.)

External Current Draw

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

Between Output
Terminal and Internal Photocoupler isolated
Isolation Circuit
Betw?en Output Not isolated
Terminals
Connector Insert!(?n/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 0.75 W 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 (+)

2-50

O Output

/AN

oV (-)

Output Protection Element

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

Terminal Arrangement and Wiring Examples

s FC6A-R0O81
Terminal block type Applicable connector: FC6A-PMTB11PNO2 (screw fastened type),
FC6A-PMSB11PNO2 (spring clamp type)
IDEC Ry.OUT Each of the terminals for COM0 and COM1 are independent.
3 g For wiring precautions, see "Input/Output Wiring" on page 3-15.
[ 50
7] 5o —+=:Fuse (L) : Load
75
TerminalNo.| I/O
5 Qo
L < (=)D Q1
Q2
- |[|[®
@ 5
~ =D COMO
G @ NC
£ [lle () Q4
2| Tlel)|(D @
Q6
NilE @ coM1
o ||[[® @
afe
2 Iel)JD
v “
|FCGA-R‘081
NS
s FC6A-R161
Terminal block type Applicable connector: FC6A-PMTC10PNO2 (screw fastened type),
FC6A-PMSC10PNO2 (spring clamp type)
_ﬁ\& RrouT The two COMO and COM1 lines are each connected in the module.
Je o | i Each of the terminals for COMO and COM1 are independent.
T} - @ = For wiring precautions, see "Input/Output Wiring" on page 3-15.
- o |2
S ON | *4= ———: Fuse @:Load
- | 2
- O || Terminal No.] 1/0
L[] [ |[he = =0 o Q0
- E @ 17 O3 —E—©— 1 Ql
&= O =0+ 2 Q2
() =0 3 Q3
JE [0 = Sy A A
{7 D +—— :)— 5 Q5
] D +——( :)- 6 Q6
=1 (@ E‘(:}‘ 7 Q7
= @ COMO | COMO
= @ —(:)—ED—E COMO | COMO
=1 D =L+ 10 Q10
=] (D =0 11 Q11
8§ @ =01 12 Q12
8§ @ =0+ 13 Q13
ﬂ: FCGA‘-‘R‘161 ‘ | : 14 Q14
@&JJ —E—@— 15 Q15
=L 16 Q16
=0 Q17
CcoM1 | COM1
—@—E—E COM1 | COM1

IDE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 2-51



2! PRODUCT SPECIFICATIONS

m FC6A-T08K1, FC6A-TO8P1

Terminal block types Applicable connector: FC6A-PMTB11PNO2 (screw fastened type),
FC6A-PMSB11PNO2 (spring clamp type)
For wiring precautions, see "Input/Output Wiring" on page 3-15.

———: Fuse @ : Load

FC6A-TO8K1
IDEC 5 TerminalNo.| I/O
s =00 Q0
= =0 1 Q1
= ——=0- 2 Q2
= =0 3 Q3
=0 4 Q4
= ‘—E'—(:)— 5 Q5
= [Tl =0 6 Q6
=0 7 Q7
gl +=+4F—— comM() | coM)
~ || Jel D COM(-) | COM(-)
o | |® Q:D +V +V
«|||[® @ Insert a fuse that corresponds to the load.
- (Il
o[ )[D
~ ® Q:D
o i i,
S5t
2|([[lel)|D
[[ T dl
Feeatosi |
-/
FC6A-TO8P1
IDEC OUT . @_TermigaINo. IQ/(?
[ ) —
20 =01 1 QL
= =0 2 Q
= =0 3 Q3
=0 4 Q4
=L 5 Q5
NS @ =0 6 Q6
=0 7 Q7
- [=) D =1 f-==—— CoM(+) [ COM(+)
~ el )|D COM(+) | cOM(+)
- [Tl (D -V RY;
« el Insert a fuse that corresponds to the load.
n (=] Q:D
o[ )[D
NIE @
HI=8 O,
o
= |[[lel)|D
ﬂ: T dl
[FoaToser

SN/
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2! PRODUCT SPECIFICATIONS

m FC6A-T16K1, FC6A-T16P1

Terminal block types Applicable Connector: FC6A-PMTC10PNO02 (screw fastened type),
FC6A-PMSC10PNO2 (spring clamp type)

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

———: Fuse @ : Load

FC6A-T16K1
IDEC TrouT TerminalNo.| I/O
. = =r 0z Q0
@% % = =0 1 Ql
i) §§ =L 2 Q2
= o |72 ——=0U 3 Q3
4= o |[z2 =L 4 Q4
= |0 (|3 =01 5 Q5
Lo D |[ie o =+ 6 Q6
= o 72 =00 7 Q7
B @ H—— coMm(-) | com(-)
& (g 0) +V +V
U= =0+ 10 Q10
% % ——=0U 1 Qi1
E O —=0O{ 12 Q12
=1 | +——+0O- 13 Q13
= o =L 14 Q14
= [ +—=-O- 15 Q15
|1 @ =L 16 Q16
=] D —=_ 17 Q17
5 | +-=-H —— coM(-) | CoM()
=1 D +V +V
ﬂ:m Insert a fuse that corresponds to the load.
-/
FC6A-T16P1
IDEC TrouT TerminalNo.| I/O
. = =O- o Qo0
@-%% = =0 1 Q1
T @ [[ 32 =01 2 | @
= o |[.z 2 +——+0L- 3 Q3
= |0 |22 =0 4 | ™
- (@ |[i3E =01 5 Q5
MR of[HS t+—=L-_6 Q6
= o 72 =] 7 Q7
3 @ — P COM(+) | COM(+)
=] [© -V -V
T =+ 10 Q10
:% % e —a Oz B} Q11
bado =0 12 | Q12
=7 | +——=L- 13 Q13
= [ —=0U- 14 Q14
= [ +—=-O- 15 Q15
= o =0 16 Q16
= D =0 17 Q17
&= o) 4 F-=——{ COM(+) [ COM(+)
- D -V -V
ﬂ:m Insert a fuse that corresponds to the load.

A=/
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2! PRODUCT SPECIFICATIONS

m FC6A-T16K3, FC6A-T16P3
Terminal block types

FC6A-T16K3

IDEC

Tr.OUT

o
oo

S ONOUVARWN=
oooooooo

SEEHHS
nooooo

20
BT
|

0] ]

g i
[ ]

FC6A-T16K3

N/

FC6A-T16P3

IDEC

Tr.OUT

=)
0

= ONOUVARWN=
ooooooooo

SEERHS
pooooo

.20
BT
|

0] ]

Bt
[ ]

FC6A-T16P3

NS

2-54

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 Qi1 HO+=—¢
=L 16 Q2 15 Q12 HO+=—¢
+—=-(O-{ 14 Q3 13 Q3 HO+=—¢
=0 1 Q4 11 Q4 HO+—=—¢
=0+ 10 Q5 9 Q15 HO+=—¢
=L 8 Q6 7 Q6 HO+=—¢
=0+ 6 Q7 5 Q7 HUO+—=—
+=H—— 4 [coMm()| 3 [coM() —If=
2 +V 1 +V
Insert a fuse that corresponds to the load.
TerminalNo.f| I/O (TerminalNo.| I/O
= 20 Qo0 19 = 0s=
+——=-O-{ 18 Q1 17 Q1 HO+=—¢
=0 16 Q2 15 Q12 HU+——¢
=0 14 Q3 13 Q13 HO+=—¢
— =0 1 Q4 11 Q4 HO+—=—1¢
+— =0 10 Q5 9 Q15 HO+—=—¢
=L 8 Q6 7 Q16 HO+——¢
=0 6 Q7 5 Q17 HO+=—
HPEE=—— 4 [coM+)| 3 [coM(+) —F=-H
2 Ry, 1 RY;

Insert a fuse that corresponds to the load.

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

m FC6A-T32K3
Terminal block type

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

__[f IDEC| (3. out Each of the terminals for COMO(-) and COM1(-) are independent.
P= 09 The two +V0 and +V1 lines are each connected in the module.
T} 23 23 Each of the terminals for +V0 and +V1 are inependent.
= ns For wiring precautions, see "Input/Output Wiring" on page 3-15.
= = For the connector cable, see "Cables" on page A-14.
= no
¥e %e —+=:Fuse (L) : Load
1o 5o
7 s = CN1
=" TeminalNo| I/O |TeminalNo.] I/O
mikim =+ 20 Q0 19 Q0 HU=
e FT | |FF ——=0L- 18 Q1 17 QU1 HO+=—¢
e e o =L 16 Q2 15 Q12 HOF=—¢
- =0 14 Q3 13 | Qi3 HO-=—
e ——=0L 12 Q4 11 Q4 HO+=—¢
@ +—=-O- 10 Q5 9 Q15 HD+=—¢
. +——=0- 8 Q6 7 Q16 HO-=—¢
o0 m—r Oz Q7 5 Q17 HO+=—
I - el L
E ae =) L +=H—— 4 [comMo(-)| 3 [como(-)— =
L 1] (L] 2 +V0 1 +V0
I Insert a fuse that corresponds to the load.
‘FCGA-TBZKS
A CN2
TerminalNo.| I/O |[TerminalNo.| I/O
= 20 Q20 19 Q30 HO=
——=0L- 18 Q21 17 Q31 HO+=—¢
=L 16 Q22 15 Q32 HO+=—
——=0U- 14 Q23 13 Q33 HO+=—¢
0 12 Q24 11 Q34 HO+—=—¢
=L+ 10 Q25 9 Q35 HO-F=—¢
=L 8 Q26 7 Q36 HO=—
=0+ 6 Q27 5 Q37 HO+=—=—
+=—— 4 [comi()| 3 [coMi()—if—=
2 +V1 1 +V1

Insert a fuse that corresponds to the load.
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n FC6A-T32P3
Terminal block type

2-56
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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.

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 Qo0 19 Nl 0s=
+——=-(-{ 18 Q1 17 Q1 HO+=—¢
+— =0 16 Q2 15 Q2 HO—+=——¢
=L 14 Q3 13 Q13 HLO+=—¢
——=0U- 12 Q4 11 Q14 HO+=—¢
= 10 Q5 9 Q15 HUO+—=—¢
=L 8 Q6 7 Q6 HO+=—¢
=0+ 6 Q7 5 Q7 HO+=—
= 4 [coMo(+)| 3 |coMo(+)H=-H F——
2 EV) 1 -V0
Insert a fuse that corresponds to the load.
CN2
TerminalNo.f I/O (TerminalNo.| I/O
=0 20 Q20 19 Q30 HO=
+——=-O-{ 18 Q21 17 Q1 HO+=—¢
+—=0U- 16 Q22 15 Q32 HO+—=——
=0 14 Q23 13 Q33 HO+=—¢
=L 12 Q24 11 Q4 HO+=—¢
= 10 Q25 9 Q35 HO+—=—¢
=0 8 Q26 7 Q6 HO+——¢
=L &6 Q27 5 Q37 HO+=
= 4 [coMmi(n)| 3 |coMi(H) = F——
2 KV 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 ~N (2) Input LEDs
(5) Expansion Connector Output LEDs (5) Expansion Connector Output I\_EDs
/- \
) =] © =] — \
o 0
k= - _j — 5
i iy = i
of) (D
D D Q %
e =
g [0 p ¢ =H
0 Gil) ﬁﬂ (4) Cable Terminal = %
= @
B o @ b = @
I il o ko =
= o =
d @
/LD e\
e s /° = ) = 7 \
4 =/ J S \/\UJ
/ . (3) Terminal Name Labels
(1) Type Label (3) Terminal Name Label
(4) Cable Terminals
(4) Cable Terminal

(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

Cable Terminal Type

DC Input 4 Points/
Relay Output 4 Points

DC Input 16 Points/
Relay Output 8 Points

Terminal block type (5.

08 mm pitch)

FC6A-M08BR1

Terminal block type (3.

81 mm pitch)

FC6A-M24BR1

IDEC
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Function Specifications

m Power Supply Specifications

Type No.

FC6A-M08BR1

FC6A-M24BR1

Points

Input Points

4 (4 points in 1 common line)

16 (16 points in 1 common line)

No. of Outputs

4 (4 points in 1 common line)

8 (4 points in 1 common line)

Terminal Arrangement

See 2-61

See 2-62

Insertion/Removal

Connector Durability 100 times minimum

All Points ON 30 mA (5v BC) 55 mA (5V DC)
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

0.75W

1.48 W

Weight

Approx. 120 g

Approx. 165 g

= Input Specifications

Type No.

FC6A-M08BR1

FC6A-M24BR1

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)

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

» Input Current (mA)

28.8V
ON Area
24\ frrmerernsemnnas s
15V
Transition
Area
5V
OFF Area
1.2 mA 4.2 mA 7.0mA 84 mA

2-58

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

IDEC
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Input Internal Circuit

FC6A-M08BR1, FC6A-M24BR1

3.3KQ
Inputo —

I z:K

COM © L

N
N

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 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.

FC6A-MO08BR1 FC6A-M24BR1
Input Voltage (V DC) #;nn?:)eer:'tature Input Voltage (V DC) %rannl:i;g'tature
A o A o
28.8V >5°C 288V 45°C Ambient
¥ Temperature
264V 26.4V 55°C
240V 240V

A A

g 1/0 Simultaneous g 1/0 Simultaneous

Voo g 1009, 0N Ratio (%) Voo ? 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.
- - 5 - ——
FC6A-M24BR1 :2;201117 zfat;: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 COoM1 4 4
per Common
Line COoOM2 — 4
Output Type 1a contact
1 2 A maximum
Load Current -
1 Common 7 A maximum

Minimum Switching Load

1.0 mA/5.0V DC (reference value)

Initial Contact Resistance

30 mQ or lower

Electrical Life

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

Mechanical Life

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

240V AC 2 A (resistive load, cosp=0.4 inductive load)

Rated Load
30V DC 2 A (resistive load, L/R=7 ms inductive load)
Between Output .
Terminal and FG 2,300V AC 1 minute
. Between Output

Withstand Terminal and Internal 2,300V AC 1 minute

Voltage P
Circuit
Between Output .
Terminals (COMs) 2,300V AC 1 minute

Output Delay

Input to Relay

Output Relay Status

2-60

ON

OFF

ON ]

P+ |

!
tOFF Bounce: 6 ms maximum

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

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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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.
0O
10
G Lg = ———: Fuse @ : Load
15
{ﬁ = DC Sink Input Wiring Example
Ry.OUT
‘ TerminalNo.| I/O
w + 2-wire | -
-+ =T 0 [
\‘ ® @ 1 I1
) 2 I2
~g | el)iD 3 13
MJ ol ||(D COMO | COMO
° NC NC
s @ 0 Qo
¢ |[lo]}D 1 o1
j ol ||(D 3 Q3
o 'g; s @ COM1 | COM1
E MI ) @ DC Source Input Wiring Example
sJ e
S ‘QD TerminalNo.| I/O

I .
( =| 2-wire |+
[Fcea-moseR1 Sensor 0 10

1 I1

o/ -
24V DC2 I3

¥ COMO
NC
Q0
Q1
Q2
Q3

COM1
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s FC6A-M24BR1
Terminal block type

2-62

IDEC

el | i
= @ e
= o e
S () 170
= @ TB2
- (@

«= O |- =] D
O |- = D
#I0 @ |~ =] D
{1 o |- = |o
=] 1@ |3 |
o0 @ | == |D
+0 @ |- =] D
«00 @ |- =] |D
00 @ |- =] |D
=1 | |- = o
il il
[Fcea-M24BR1
g\

Applicable Connector: FC6A-PMTC17PN02 (screw fastened type),
FC6A-PMSC17PNO02 (spring clamp type)
FC6A-PMTC11PNO02 (screw fastened type),
FC6A-PMSC11PNO2 (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

TerminalNo.| I/O

+| 2-wire | - 0 10
Sensor

1 11

2 12

7|'L\ 3 13

. 4 4

5 15

6 16

7 17

10 110

11 111

12 112

13 113

14 114

24V DCt__— 15 15
- 16 116
17 117
COM COM

DC Source Input Wiring Example

TerminalNo.| I/O

=| 2-wire [+ 0 10
Sensor
1 I1
2 12
\Z_L\ 3 13
NPN 4 14
5 15
6 16
7 17
10 110
11 111
12 112
13 113
14 114
- 15 115
24V DCrr 16 116
17 117
COM COM

Relay Output Wiring Example

TerminalNo.| I/O

0 Qo

1 Q1

2 Q2

3 Q3
CcoM1 | comi

NC NC

4 Q4

5 Q5

6 Q6

7 Q7
COM2 | CcoMm2

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 Example: FC6A-LO6A1
4 ] N (2) Power LED [PWR] [~ N (2) Power LED [PWR]
(5) Expansm/)n Connector (5) Expansion Connector
\
8/ =] =]
=i _ ‘Ué ST -1
= ©
i 0
‘N 0 d i ! i B
L) D IEE (ID g]];
Iel) D ILJJ
U icfo 8
B iGilo} ~ >
0 Gl ﬁﬂ (4) Cable Terminal 2
==
: =0 0
I 0 E ) 2
= =1 5
070 @ o ©
°e s—/° = N / —
\ | %ﬂ/ ) A [D b\@?
/ .
(1) Type Label (3) Terminal Name Label (3) Terminal Name Label
(4) Cable Terminal
(4) Cable Terminal N

(1) Type Label
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
Two types of terminals are separately available: the terminal block type (3.81 mm pitch) and the terminal block type (5.08
mm pitch).

(5) Expansion Connector
Connects the expansion modules and the CPU module.
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Model List

Module type

Cable Terminal Type

I/0 Points

I/0 Signal

Type No.

Terminal block type (5.08 mm pitch)

2

Terminal block type (3.81 mm pitch)

Voltage input (0 to 10 V, -10 to +10 V)
Current input (4 to 20 mA, 0 to 20 mA)

FC6A-J2C1

Terminal block type (3.81 mm pitch)

Voltage input (0 to 10 V, -10 to +10 V)
Current input (4 to 20 mA, 0 to 20 mA)

FC6A-J4A1

Analog Input
module

Terminal block type (3.81 mm pitch)

Voltage input (0 to 10 V, -10 to +10 V)
Current input (4 to 20 mA, 0 to 20 mA)

FC6A-J8A1

Input

Terminal block type (3.81 mm pitch)

Voltage input (0 to 10 V, -10 to +10 V)
Current input (4 to 20 mA, 0 to 20 mA)
Thermocouple (K, J, R, S, B, E, T, N, C)
Resistance thermometer (Pt100, Pt1000,
NI100, NI1000)

FC6A-J4CN1

Thermocouple (K, J, R, S, B, E, T, N, C)
Thermistor (PTC, NTC)
Resistance (100 to 32,000 Q)

FC6A-J8CU1

Analog output
module

Terminal block type (5.08 mm pitch)

Output 4

Voltage output (0 to 10 V, -10 to +10 V)
Current output (4 to 20 mA, 0 to 20 mA)

FC6A-K4A1

Mixed analog I/0
module

Terminal block type (5.08 mm pitch)

Input 2

Voltage input (0 to 10 V, -10 to +10 V)
Current input (4 to 20 mA, 0 to 20 mA)
Thermocouple (K, J, R, S, B, E, T, N, C)
Resistance thermometer (Pt100, Pt1000,
NI100, NI1000)

Output 1

Voltage output (0 to 10 V, -10 to +10 V)
Current output (4 to 20 mA, 0 to 20 mA)

FC6A-LO3CN1

Terminal block type (3.81 mm pitch)

Input 4

Voltage input (0 to 10 V, -10 to +10 V)
Current input (4 to 20 mA, 0 to 20 mA)

Output 2

Voltage output (0 to 10 V, -10 to +10 V)
Current output (4 to 20 mA, 0 to 20 mA)

FC6A-LO6A1

Power Supply Specifications

Type No. FC6A-J2C1 | FC6A-]J4A1 | FC6A-J8A1 | FC6A-J4CN1 | 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 2-71 2-72 2-72 2-73 2-73 2-74 2-74 2-75
Insertion/
Connector . -~
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 0 mA 0 mA 0 mA 0 mA 0 mA 0 mA 0 mA 0 mA
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-J2C1 FC6A-J4A1 | FC6A-]8A1 FC6A-J4CN1 FC6A-J8CU1
Oto10V
Voltage 10t 10V
c t 4 to 20 mA
urren 0to 20 mA
(K) -200 to 1,300°C (-328 to 2,372°F)
(3) -200 to 1,000°C (-328 to 1,832°F)
(R) 0 to 1,760°C (32 to 3,200°F)
(S) 0 to 1,760°C (32 to 3,200°F)
Thermocouple - (B) 0 to 1,820°C (32 to 3,308°F)
(E) -200 to 800°C (-328 to 1,472°F)
(T) -200 to 400°C (-328 to 752°F)
(N) -200 to 1,300°C (-328 to 2,372°F)
(C) 0 to 2,315°C (32 to 4,199°F)
Pt100:
;:Zm 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 i 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 - PTC: 9,900 ((14 bit))
Resistor — 31,900 (15 bit)
0.15mV 0.15 mV
(0Oto10V) 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) — 1Q
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™
during Electrical Notse Tests | £40% or ower
Noise Input Filter Yes
Resistance | Recommended Cable Current/voltage: Pair shielded cable
for Noise Immunity Other: Pair cable
Crosstalk 1 LSB or lower
Between Input and Power Circuit | Isolated power supply
Isolation zie;v:;en Input and Internal Photocoupler isolated
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Type No. FC6A-]J2C1

FC6A-J4A1 | FC6A-J8A1 | FC6A-J4CN1 | FC6A-I8CU1

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.

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/0 Module

Type No. FC6A-LO6A1 FC6A-LO3CN1
Oto10V
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
Resistance Thermometer - NI100: -60 to +180°C (-7(6 to 356°F) )
NI1000: -60 to +180°C (-76 to 356°F)
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 - NI100: 2,400 (12 bits)
NI1000: 2,400 (12 bits)
Data The-rmistor —
Resistor —
Voltage 2.44 mV (0 to 10 V) 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™
::::i(:;:T;;??::IOI@I;::.:;’;::'O" +4% or less of full scale
Noise Input Filter Yes
Resistance | Recommended Cable Current/voltage: Pair shielded cable
for Noise Immunity Other: 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-LO6AL

+O f %
2 MQ ’7 10Q :9 Input Circuit
S
m m =
39 kQ ‘ L
T
| T Switching Signal
-0
FC6A-J4CN1, FC6A-LO3CN1
Voltage Supply
A +0O f 0 §<3
[}
2 MQ 10Q a
fl] [
=
39 kQ ‘
B - f\| T\ T\
dh dh Switching Signal
B O ﬁ
Voltage Supply
FC6A-J8CU1
Voltage Supply
9
)
+0O 1 =3 Input Circuit
=l
=
-0
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= 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
gtl:nversion Output Update Interval 1ms

Total Output System Transfer Time

DA conversion time + Output Update Interval + 1 scan time

Output Error

Maxi E FC6A-LO3CN1 +0.1% of full scale
aximum Error
FC6A-L06A1
at 25°C +0.2% of full scale
FC6A-K4A1
FC6A-LO3CN1 0.006%/°C
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
:I'I::i(::;:T;;er?gglolzizen'?:;::mn +4% or less of full scale
Noise

Resistance*3

Recommended Cable for Noise
Immunity

Current/voltage: Pair shielded cable
Other: Pair cable

Crosstalk

1LSB

Isolation

Between Output and Power Circuit

Transformer isolated

Between Output and Internal Circuit

Photocoupler isolated

Effect of Improper Output Connection No damage
Selection of Analog Output Signal Type Using programming software
Calibration or Verification to Maintain Rated Accuracy | Not possible

*1 The arbitrary setting is a function that uses the digital resolution data by scaling it to arbitrary data (that arbitrarily sets the lower limit value and
the upper limit value). The range setting (-32,768 to 32,767) is specified with data registers.

Output Internal Circuit

Analog Signal

Switching Signal
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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.
(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).

o 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 Applicable Connector: FC6A-PMTB11PNO2 (screw fastened type),
FC6A-PMSB11PN02 (spring clamp type)
_[f IDEC ANALOG For wiring precautions, see "Input/Output Wiring" on page 3-15.
[ —— : Fuse
Terminal No.| I/O
|:|‘ Fe=— 24v
ov 24V DC
Moo LS
S an NC NC
z|[le[}i(D NC NC
e Q:D Analog Voltage/ + 10+ INO
o 8 Q:D current Output Device | — 10-
i) NC NC
= |;| |i| 2-wire Analog Output Sensor |— I1+
& | lel)|D T IV
s | [Iel)|D NC NC
g | el (D
| [lel)l(D
E ¢ le)|(D
¢(|[Iel)|D
\

S —

C
FC6A-J2C1

N/

IDE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 2-71



2! PRODUCT SPECIFICATIONS

m FC6A-J4A1
Terminal block type Applicable Connector: FC6A-PMTC10PNO2 (screw fastened type),
FC6A-PMSC10PNO02 (spring clamp type)
& ANALOG For wiring precautions, see "Input/Output Wiring" on page 3-15.
I =)
o]~
3 | —— : Fuse
i% % TerminalNo.| I/O
f A= 2av
g (@
|7 | ov 24V DC
AT O L
T D = NC NC
B )=(l ) NC NC
¢ | NC NC
I T NC NC
L] @ Analog Volta = 10+
/
2=l o -1 | ™
g (@ NC | NC
j% % NC_ | NC
=, Analog Voltage/ * I1+ IN1
ﬁ% % current Output Device [ = 11-
: NC NC
@
E “ % 0 Analog Voltage/ * 2+ IN2
”E @ current Output Device | = 12-
q i} i I NC NC
Feoasanr | — |i| 2-wire Analog Output Sensor |— I3+
NSy, C 5]
NC NC
n FC6A-J8A1
Terminal block type Applicable Connector: FC6A-PMTC10PNO2 (screw fastened type),
FC6A-PMSC10PNO02 (spring clamp type)
& ANALoG For wiring precautions, see "Input/Output Wiring" on page 3-15.
U [ ) »=
2 @ —F= : Fuse
i% % TerminalNo.| I/O
z -+
A4 D |:| l—E— 24V
< @ ov 24V DC
(T @ FG
01 (@ A_—B_ NC NC
g |@ Analog Voltage/ = 10+ INO
& E @ current Output Device | — 10-
L ‘ Analog Voltage/ - I1+
= D ™
?E @ Analog Voltage/ + 2+ IN2
= % % current Output Device | — 12-
<
o ] | w
_E @ current Output Device | — 13-
;E O Analog Voltage/ + 14+ IN4
E'E @ current Input Device | = 14-
¢ +
=e | w
d = o I |;| |i| 2-wire Analog Output Sensor l— 16+ ING
Fcoassar |
FC6A J& 16-
@\\J |;| |i| 2-wire Analog Output Sensor |— 17+ IN7
17-
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= FC6A-JACN1

Terminal block type Applicable Connector: FC6A-PMTC10PNO2 (screw fastened type),
FC6A-PMSC10PNO2 (spring clamp type)
\T"’Ec— ‘"‘;5 For wiring precautions, see "Input/Output Wiring" on page 3-15.
[ o || =
[z = :F
3] (O : Fuse
q
5% % Terminal No. I/0
=
= o |_|— 2(;0/ 24V DC
g |@ o
iy )
= (@ ﬁg NC NC
<1 | ILI NC NC
] (D | NC NC
— ‘ NC NC
TE O Analog Voltage/ s 10+ A INO
=% % T current Output Device | — 10- B
: 7 NC B NC
g |O |=
NC NC NC
I | |«
<1 | . Analog Voltage/ s I1+ A N
| current Output Device [ — -
%E @ ! 't Output Devi I1 B
EE @ |l< A NC B’ NC
|
o1 D | _ = 12+ A IND
| Resist: B
7 | |- Thermometer [~ 12- B
== E— NC B NC
IW""—E Thermocouple
E\®y, =W
NC B’ NC
= FC6A-J8CU1
Terminal block type Applicable Connector: FC6A-PMTC10PNO2 (screw fastened type),
FC6A-PMSC10PNO2 (spring clamp type)
_ﬂf& anaLos For wiring precautions, see "Input/Output Wiring" on page 3-15.
= [ || =
[FiE] @ —— : Fuse
i
‘é% % TerminalNo.| I/O
- |+
Nisil o, |:||—El— 24v
o @ gé 24V DC
G [y () N
()] = NC NC
1 | Nrore 10+ INO
"E @ Thermistor - 10-
— ‘ + I1+
NTC/PTC
[0 | e |- ] ™
1 (D +
. NTC/PTC 2+
= | e |~ o] 2
e +
s NTC/PTC I3+
=0 EAst TR
e EasiT
Thermistor -
o1 D 14
EEE ) NtoPc P15+
*E @ Thermistor - 15- IN5
= ‘ Resistor 6+
FC6A-JBCU1 IN6
16-
@Ey Thermocouple 17+
——_ - IN7
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n FC6A-K4A1
Terminal block type Applicable Connector: FC6A-PMTB11PNO02 (screw fastened type),
FC6A-PMSB11PNO2 (spring clamp type)
IDEC ANALOG For wiring precautions, see "Input/Output Wiring" on page 3-15.
PWR O
——— : Fuse
TerminalNo.| I/O
|:|' F=— 2av
: ov 24V DC
2l ([l A gy S
S = Analog Voltage/ Q0+ 0oUTOo
=5 @ (]:D current Input Device | — QO-
+ t Input Device | =
8 ® G:D current Input Device N QQzl_
& Analog Voltage/ +
#| [} o el
BIE
© G:D Analog Voltage/ - Q3+ ouT3
é ® (]:D current Input Device | = Q3-
i)
8 |[el}iD
sl
3|l
(N i dl
FC6A-K4A1

A/

= FC6A-LO3CN1

NC

1M+

Terminal block type Applicable Connector: FC6A-PMTB11PNO02 (screw fastened type),
FC6A-PMSB11PNO2 (spring clamp type)
IDEC ANALOG For wiring precautions, see "Input/Output Wiring" on page 3-15.
PWR O
——— : Fuse
Terminal No. I/0
|:|‘ F=— 24v
ov 24V DC
: | FG
|| [e
é Analog Voltage/ = Q+ OuUT+
2| |]® current Input Device | = Q- OUT-
a|lJe A 1o+ A
. Resistance  |B | 10- B INO
&l|[le Thermometer [,
= =— NC B NC
= Thermocouple 1+ A
e IN1
|
Tg' ® NC B’ NC
Y ®
®
®
®

NC

IEEEIEEEIEIEIEISE)

FC6A-LO3CN1

A=/

n a1
BB —B —A
"
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m FC6A-LO6A1

Terminal block type Applicable Connector: FC6A-PMTC10PNO02 (screw fastened type),
FC6A-PMSC10PNO2 (spring clamp type)
& AnaLos For wiring precautions, see "Input/Output Wiring" on page 3-15.
A o
[ o || =
[z = :F
] (O : Fuse
I
;% % Terminal No.| I/O
ol -+
s D |:||—E— 24V
J D ov 24V DC
5
L =] (@ FG
e S o
éE @ current Input Device | — QO-
S (0 Analog Voltage/ - Qi+
il T current Input Device | — Q1- OuT1
= |@ +
. Analog Voltage/ 10+
[T (0 e e e
% % NC NC
TE o NC NC
S +
& Analog Voltage/ 11+
e Ecami R
E;E 0 NC NC
= +
= e e w
0 T i NC NC
FC6A-LO6A1 - li' o
2-wire Analog Output Sensor |— I3+
EN=y C
NC NC

Precautions when Supplying Power to the Analog Module
Separate analog I/0 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
; : ov 24V DC
Separate power lines and FG
I/0 lines as much as possitVL : %"' %lij-_lr
10+ A
current Input Device |~ NC B NC
A I1+ 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 [OUT0, OUT1]
s N (4) Event Output LEDs [EVTO, EVT1]
(12) Expansion Connector (5) Auto Tuning/auto Reset LEDs [ATO, AT1]
/ = M =) (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]
~
(12) Expansion Connector

o /—a

SIMMMIMIMIMII

AN )

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

CEIIISISISISISISIS)

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

LED Indicators

PWR [2)
OUTO 3(3)
EVTO (4
ATO =45)
MTO H6)
F/PO C3H7)
R/HO 8)
R/L C3H9)
OUT1 3(3)
EVT1 C3H4)
AT1 =(5)
MT1 H6)
F/IP1 C3H7)
R/H1 CH8)

(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
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(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 (0Oto 10V, 0to5V,1to5V,0to 1 V)
Non-contact voltage output Input 2 Current input (4 to 20 mA, 0 to 20 mA)
(to drive SSRs)/current Terminal blqck 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 (0Oto 10V, 0to5V,1to5V,0to 1 V)
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 2-83

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
4 to 20 mA
Current 0 to 20 MA
K -200 to 1,370°C -328 to 2,498°F
K (with decimal point) -200.0 to 400.0°C -328.0 to 752.0°F
] -200 to 1,000°C -328 to 1,832°F
R 0 to 1,760°C 32 to 3,200°F
Input Type S 0 to 1,760°C 32 to 3.200°F
and Thermocouple B 0 to 1,820°C 32 to 3,308°F
Input Range E -200 to 800°C -328 to 1,472°F
T -200.0 to 400.0°C -328.0 to 752.0°F
N -200 to 1,300°C -328 to 2,372°F
PL-II 0 to 1,390°C 32 to 2,534°F
C (W/Re5-26) 0 to 2,315°C 32 to 4,199°F
Pt100 -200 to 850°C -328 to 1,562°F
PEL00 (with decimal -200.0 to 850.0°C -328.0 to 1,562.0°F
Resistance Thermometer point)
JPt100 -200 to 500°C -328 to 932°F
JPLLO0 (with dedmal | 00,010 500.0°C |  -328.0 to 932.0°F
point)
1 MQ or higher (0 to 1 V range)
Voltage 100 kQ or higher (other range)
:nmppu: dance Current 50 Q or lower

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
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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

'?:::'sr:ﬁ:l::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

Input Value per
Step

0 to 20mA DC: 1.666 pA

Thermocouple

Type Input Value per Step
K 1°C (°F)
K (with decimal point) 0.1°C (°F)
] 1°C (°F)
R 1°C (°F)
S 1°C (°F)
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)

IDEC
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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™

Noise Resistance

Maximum Temporary Deviation
during Electrical Noise Tests

+4% or less of full scale

Input Filter

Yes

Recommended Cable for Noise
Immunity

Current/voltage: Pair shielded cable
Other: Pair cable

Crosstalk

None

Isolation

Between Input and Power Circuit

Transformer isolated

Between I/0 and Internal Circuit

Photocoupler isolated

Between Inputs

Photocoupler isolated

Effect of Improper Input Connection

No damage

Maximum Permanent Allowed Overload (No Damage)

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

Selection of Input Type and Input Range

Using programming software

Calibration or Verification to Maintain Rated Accuracy

Not possible

*1 The 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

2 MQ

[]i

5vs O3

mA O

+A) O

-(B) O

Multiplexer

(B) oL
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m Output Specifications

Type No. FC6A-F2M1 FC6A-F2MR1
.?:;:l;tn d Digital Output I;Zr\]/sg?rouptrs:,i)c tion source output Relay output
Output
Range Analog Output 4 to 20 mA -
Digital Output Max 40 mA (12V DC) —
Analog Output 550 Q or higher —
5 A 250V AC (resistive load)
Load 5 A 30V DC (resistive load)
Relay Output — - -
3 A 250V AC (inductive load cosp=0.4)
3 A 30V DC (inductive load L/R=7 ms)
Load Type Resistive load Resistive load/inductive load
Analog Output Settling Time 80 ms —
. . Turn OFF time: 10 ms
2:nver5i°n Digital Output Delay Time Turr: ON time: 5Sm5| _ (;
. Analog output: Settling time + input sample duration time (100 ms
Total Output System Transfer Time DigitafJ out;fut/relay ougtput: OutpEt delay’:t)ime + 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
| e e v e | w4 orlss o e
oise -
Resistance ;l:l::::?t:nded Cable for Noise Current/voltage: Pair shielded cable
Crosstalk 1LSB
Between Output and Power Circuit Transformer isolated
Isolation Between Output and Internal

Circuit

Photocoupler isolated

Effect of Improper Output Connection

No damage

Selection of Analog Output Signal Type

Using programming software

Calibration or Verification to Maintain Rated

Accuracy

Not possible

Output Internal Circuit

FC6A-F2M1 (non-contact voltage output (to drive SSRs))

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

IDEC

Short Circuit Protection Circuit

FC6A-F2M1 (current output) FC6A-F2MR1

Current Detection

=
=1
O
=
(@]
=
=3
aQ
=
=}
(@]

=
=]
]
=
(@]
=
=]
a
=
>
(@)
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Output Delay

ON
Input to Relay

OFF

ON
Output Relay Status )
OF! !

i Rt a s -
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.

s FC6A-F2M1, FC6A-F2MR1
Terminal block type Applicable Connector: FC6A-PMTC11PN02, FC6A-PMTC17PN02

_[H IDEC PID

[ AT

2
s

CIEISISISISISISISISISISISISISISIS

10+ 10+” NC NC NC & oV 24v—=

) 5

B"— B — A 71 RTD

11+ 11+ 11+” NC__NC _10-

I D
56666666666

B'— B — A 1 RTD

NC_11-

I
[Fcea-F2m1

&

€

—F=—: Fuse (50 V-1.2 A) DC : Voltage/current
. Terminal No.]| 1/0 RTD : Resistance Thermometer
= 24V TC : Thermocouple
|_|— GND | 24V DC —(©O—: Load
FG —Q&)— : Analog Current Input Device
;E NC - —=—=: Fuse
N NC -
NC - TerminalNo.| I/O
— +" NC -
Oto5V — NC —
1to5V 0to20mA + n

A + | INO NC -
0010V 4t020mA 0t01V [E < B NC -

DC B hi
OleO

NC - —[ T NC
T * +" —
0to5V + +' NC -

1to5V 0t020mA —_

A+ | IN1 - +
0010V 4t020mA 0t01V [E < o { { NC Olel
bC B =

*1 OUTO: Relay output and OUT1: Non-contact voltage/current output connection examples are shown. There are no models with both types of
specifications.
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Precautions when Supplying Power to the PID Module
When the PID module and the CPU module are set to the same power supply, the PID module will be initialized for a maximum of
approximately 5 seconds after the power is turned on and the CPU module is set to run, so the parameters will not be stable.

Always enable control after the module status flag changes to "0001H" (operating normally).

Wiring PID Module Power and I/0 Lines
Separate I/O lines (resistance thermometers in particular) from power lines as much as possible to reduce the effect of noise.

Separate power lines and

1/0 lines as much as possiblf

—E—=—: Fuse (50 V-1.2 A)

DC : Voltage/current

RTD : Resistance Thermometer

+

I
OtoV

.
1to5V 0to20mA + A +
—
0tol0V 4to20mA OtolV B «
_ =
DC DC DC B TC
RTD
+
I
Oto5V r +
1to5V 0to20mA + +
—
Otol0V 4to20mA OtolV «
_ = = —
DC DC DC TC
RTD

TerminalNo.| I/O
24V TC : Thermocouple
GND | 24V DC —©O—: Load
FG —Q)— : Analog Current Input Device
= NC - —|=—: Fuse
RS -
NC - TerminalNo.| I/O
+” Separate power lines and NC -
+ I/0 lines as much as possible. NC _
A + | INO \ NC -
B - NC -
° [ L é f T 1outo
NC - NC
+" —L L —
+’ NC -
A + | IN1 - +
& § e
B _
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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.

CPU Module
\

Expansion Interface Module

Expansion Modules

(FC6A-EXM2)

Expansion Modules

\

7 maximum

\

8 maximum

Y

Basic Expansion Side

Y

Expansion Interface Side

Notes:
e 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

p (1) Power LED [PWR]

(2) Expansion Connector 1
g

|

e N
(3) Expansion Connector 2

o B B o \@
0 - L< I

—=
B0

]
=

S
/

(4) Power Terminal Block

(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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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
Current Draw

CPU module side supply 20 mA (5V DC), 0 mA (24V DC)

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

1/0 Side

Connectable CPU modules:
Connectable expansion modules:

All-in-One Type
Maximum of 7 modules

Expansion Expansion

Interface Side

Connectable expansion modules: Maximum of 8 modules (256 I/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

L

h
0 1IEEEl

2-86

External Power L ——— +
24V DC T |

(1) Power supply terminals

I |24vDC
|——{ Power Input

JD—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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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
module order

Power on

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

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

| |
|
— s

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

CPU module main power "

OFF

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

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

N
D\

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

« 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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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
%@ﬁﬁé ‘ (4) Communication A
(1) Front Cover [ — Connector
1L 1 1L 1] ==
=== == ey
f I = ' o
LT T I T 1 |
(2) LCD \:\ H
I~ —_ | |
M I
N
(3) Cartridge Slot 3 _ [ —|z====-=---- =
N o[ O O ° =
\E OAQ A \ 5
I\ o I\
p N """";;g (5) Operation Buttons
(10) HMI-Ethernet Port fams] U\
\— \ (6) LINK LED
(7) ACT LED
ﬁ ‘@ ] (8) Ground Terminal
— | — i B
4 | (o
= (B3] =
&L
[}
=
Sa
| (o
S — T Oh oo
\Bottom )
(9) Dummy Cartridge — | _ E
T

(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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(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 R345
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

RJ45 (Auto MDI/MDI-X compatible)

Cable

CAT 5. STP or higher

Maximum Cable Length

100 m

Isolation between Internal Circuit

Pulse transformer isolated

m Ethernet Communication Specifications

Number of Connections

8 maximum

Communication Mode

Maintenance Communication

Web Server Function

Yes

Web Data Storage

FROM

Web Data Capacity

5 Mbyte (Total size of the system web page and user web page)

Send E-mail Function

Yes

m LCD Specifications

Type

STN monochrome LCD

Resolution

64 x 192 pixels

Number of Characters

24 digits x 8 lines (8 x 8 pixel font)
12 digits x 8 lines (16 x 8 pixel font)
12 digits x 4 lines (16 x 16 pixel font)

Display Content System menus, messages, operation status monitor
Contrast Adjustment Not possible
Backlight Yes (can be turned on and off)
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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

(1) Channel 0 terminals

—1 PR LN
|:D j|4(3)
e (@22 2 HE
HEH EEEH

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
Voltage input: 0 to 10V DC
Input 2 FC6A-PJ2A
_ _ npu Current input: 0 to 20mA DC, 4 to 20mA DC
Analog input cartridge Thermocouple input: K, J, R, S, B, E, T, N, C
rmocouple input:
Input 2 roro e FC6A-PJ2CP
npu Resistance thermometer input: Pt100, Pt1000, Ni100, Ni1000
Function Specifications
Type No. FC6A-PK2AV | FC6A-PK2AW FC6A-PJ2A FC6A-PJ2CP
Rated Power Voltage 5.0V, 3.3 V (supplied from module)
Current Draw 5.0V: 70 mA 5.0V: 185 mA 50V: — 50V: —
3.3V:30mA 3.3V:30mA 3.3V:30 mA 3.3V:30mA
Weight 15¢ 15¢g 15¢g 15¢g
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m 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
DA . Output Update Interval 20 ms 20 ms
Conversion
Total Output System Transfer Time DA conversion time + Output Update Interval + 1 scan time
Maximum Error at 25°C +0.3% of full scale +0.3% of full scale
Output Temperature Coefficient +0.02% of full scale/°C +0.02% of full scale/°C
Error Output Ripple Max 30 mV Max 30 mV
Overshoot 0% 0%
Digital Resolution 4,096 steps (12 bits) 4,096 steps (12 bits)
Input Value per Step 2.44 mV (0 to 10 V) 3.91 pA (4 to 20 mA)
Data Data Type in Application Program 0 to 4,095 (0 to 10 V) 0 to 4,095 (4 to 20 mA)
Monotonicity Yes Yes
Current Loop Open - Not detectable
Ma)_(lmum Te!nporal:y Deviation Max +4.0% of full scale Max £4.0% of full scale
Noise during Electrical Noise Tests
Resistance Recommended Cable Pair shielded cable
Crosstalk MAX 1 LSB MAX 1 LSB
Isolation None None
Effect of Improper Output Connection No damage No damage
Calibration or Verification to Maintain Rated : .
Not possible Not possible
Accuracy
= Analog Input Specifications
Type No. FC6A-PJ2A FC6A-PJ2CP
Input Type Voltage Current Resistance Thermometer Thermocouple
Pt100:
- e
(_2;);)8?0815(; 6§°F) (K) -200 to 1,300°C (-328 to 2,372°F)
PL1000: ! (3) -200 to 1,000°C (-328 to 1,832°F)
200 tlo +600°C (R) 0 to 1,760°C (32 to 3,200°F)
4t020mADC | (-328to 1,112°F) (5) 0 t0 1,760°C (32 to 3,200°F)
Input Type and Input Range 0 to 10V DC 0 to 20mA DC Ni100: ! (B) 0 to 1,820°C (32 to 3,308°F)
0 20m 60 to +180°C () -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)
. O 0
-60 to +180°C (C) 0to 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 —
Sample Duration 10 ms 10 ms 250 ms 250 ms
Time
S:'ulmple Repetition 20 ms 500 ms
Time
AD
Conversion I?n?el*{nput Delay Sample Duration + Time Sample Repetition + 1 scan time
Type of Input Single-ended input
Operation Mode Self-scan
Conversion Method SAR

IDEC
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Type No.

FC6A-PJ2A

FC6A-PJ2CP

Input Type

Voltage Current

Resistance Thermometer Thermocouple

Maximum Error at
25°C
Input Error

+0.1% of full scale

+0.1% of full scale
Cold junction compensation
accuracy £4.0°C or lower

Exceptions

R, S thermocouple error:
+6.0°C
(0 to 200°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)

+0.1% of full scale

Temperature
Coefficient

+0.02% of full scale/°C

+0.02% of full scale/°C

Digital Resolution

4,096 steps (12 bits)

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)

Data
4.88 pA
2.44 mV (0 to 20mA DC) |0.1°C 0.1°C
Input Value per Ste
put Yalue persteP | vt 10vDC) [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 32,773
Monotonicity Yes
Input Data Out of Detectable™
Range
Maximum Temporary
Deviation
+ 0,
Noise dur_'ing Electrical Max £4.0% of full scale
Resistance | Noise Tests
Recommended Cable | Pair shielded cable Pair cable
Crosstalk Max 1 LSB
Isolation None
Effect of Improper Input Connection | No damage
Maximum Permanent Allowed 13V 40 mA 13V

Overload™ (No Damage)

Selection of Input Type and Input
Range

Using programming software

Calibration or Verification to
Maintain Rated Accuracy

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
*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.

4,095
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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

VIDEC

Oto10V

Analog Voltage Input Device

0to 20 mA
4to 20 mA

Analog Current Output Device

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

FC6A-PK2AW

4to 20 mA

Analog Voltage Input Device

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

Pt / Ni

Resistance Thermometer

4to 20 mA

Analog Voltage Input Device

NC

Thermocouple
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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

(1) Terminals

—1

O
|
1) oo (@@@ ) ( =
HEE| HEE

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¢g

= 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

. When connecting cables to the communication cartridges, the tightening torque is 0.22 to 0.25 Nm.
Caution

Recommended screwdriver: SZS 0.4x2.5 (Phoenix Contact)
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Terminal Arrangement and Wiring Examples

Notes:

When there is a risk of malfunction due to noise, ground the shielded cables.

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

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
RS ER SD RD DR SG
@@ @ @@ @
R R

RS232C
Interface Device

FE
= 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
EX=1=] @ D D) 2 2 D) @ D D)
Inirsl]i=) it il ininiling
o A \\' """" i ST \\' TN Terminating Resistance
Terminating : : / / : : : : //// : : RS485
Resistance ! ! A | Interface Device

Shield

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
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All dimensions in mm.

24-1/0 Type: FC6A-C24R1AE, FC6A-C24R1CE, FC6A-C24K1CE, FC6A-C24P1CE
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All dimensions in mm.
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2! PRODUCT SPECIFICATIONS

40-I/0 Type: FC6A-C40R1AE, FC6A-C40R1CE, FC6A-C40K1CE, FC6A-C40P1CE,
FC6A-C40R1DE, FC6A-C40K1DE, FC6A-C40P1DE
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All dimensions in mm.
CAN 31939 All-in-One Type

40-1/0 Type: FC6A-C40R1AEJ, FC6A-C40R1CEJ, FC6A-C40K1CEJ, FC6A-C40P1CE),
FC6A-C40R1DEJ, FC6A-C40K1DEJ, FC6A-C40P1DE)

130.9
114.3

45.4

163.0

(o))

o

|
ﬂ@abababqbababababﬂ@@@@@@@@@ﬂmm@@@mm;uﬁ?*

I

4.0

90.0

— —

\ |

I i i
GDQDGDQDGDGDGDGDGDGDMGDGDGDQDGDGDGDGDGDGDN_

*f2.9

86.2

13.6
T
15.4

All dimensions in mm.
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2! PRODUCT SPECIFICATIONS

Expansion Modules and Option Modules

Input modules: FC6A-N08B1, FC6A-N08A11
Output modules: FC6A-R081, FC6A-T08K1, FC6A-TO8P1
Mixed I/0 modules: FC6A-MO08BR1
Analog modules: FC6A-]2C1, FC6A-K4A1, FC6A-LO3CN1
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*1 9.3 mm when the clamp is pulled out.
Input modules: FC6A-N16B1
Output modules: FC6A-R161, FC6A-T16K1, FC6A-T16P1
Analog modules: FC6A-J4A1, FC6A-J8A1, FC6A-J4CN1, FC6A-J8CU1, FC6A-L06A1
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*1 9.3 mm when the clamp is pulled out.
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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/O0 modules: FC6A-M24BR1
PID modules: FC6A-F2MR1, FC6A-F2M1
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*1 9.3 mm when the clamp is pulled out.
FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 IDE c

2-100



2! PRODUCT SPECIFICATIONS

Expansion interface module: FC6A-EXM2
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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.

Analog cartridges:
Communication cartridges:
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All dimensions in mm.
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FC6A-PK2AV, FC6A-PK2AW, FC6A-PJ2A, FC6A-PJ2CP
FC6A-PC1, PC3
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All dimensions in mm.

All dimensions in mm.
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2! PRODUCT SPECIFICATIONS
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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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The FC6A Series MicroSmart cannot be mounted with the following orientations.
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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.
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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.
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Eject Button

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

Note: The assembly of an expansion module and the expansion interface module is the same, first peel off the expansion connector protection

sticker on the expansion module and then mount it.
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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

[
I
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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-PSP1PN05),
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
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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
¢ 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
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o
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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 (DA.‘)
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.

n 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
sl (D () (D
2 W, =)D
M5 o UM 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:0.1to1pF

CoMm

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.

i o 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/0O 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.

o 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

. 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
Caution
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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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.

oon ——

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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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

[' DE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 3-23



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
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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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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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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.

* Removing the SD memory card.

Do not turn OFF the FC6A Series MicroSmart power during access to the SD memory card (while the SD card status LED
"SD" is flashing). First confirm that the SD card status LED "SD" is not flashing, then remove the SD memory card from
FC6A Series MicroSmart. For details on the SD card status LED "SD", see "SD Memory Card" on page 11-1.
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Replacing the Backup Battery

This section explains how to replace the backup battery.
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.

o 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 35mA 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 30 mA —
Communication cartridge
FC6A-PC3 30 mA -
HMI module (no installed cartridges) FC6A-PH1 100 mA 15 mA
FC6A-PH1+FC6A-PI2A 120 mA 15 mA
. FC6A-PH1+FC6A-PI2CP 120 mA 15 mA
HMI module + cartridge
FC6A-PH1+FC6A-PK2AV | 200 mA 15 mA
FC6A-PH1+FC6A-PK2AW | 300 mA 15 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) 0 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.
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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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37 INSTALLATION AND WIRING

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.

¢ 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 ?rﬁ):s;QOIA;III‘;;n-One
UL1007
. UL1007 uL1007 uUL1015
Wire Type uL2a64 | Y015 | yroges | ULL015 E:l:'ii‘;f;t Equivalent™!
Stripping length (mm) 7 7 10
Wire thickness (mm?) 0.2to 2.5 0.2to 2.5 0.2to 2.5
Lwi AI 0,25- 6 (3203040) Yes - Yes — — —
AWG 24 usg: AL 0,25- 8 (3203037) Yes - Yes - - -
AI 0,25-10 (3241128) — — — — Yes —
i Al 0,34- 6 (3203053) Yes — Yes — — —
AWG22 u;"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 — — —
us:g: 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 Ves _ Ves _ _ _
2-wire | (3200933)
Wire usage AI-TWIN 2 x 0,5-10 _ _ _ _ Yes _
gauge (3203309)
AI 0,75- 6 (3200690) Yes - Yes — — —
Lwi AI 0,75- 8 (3200519) Yes - Yes — — —
us‘;“g: 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 Ves _ Ves _ _ _
2-wire | (3200807)
usage | AI-TWIN 2 x 0,75-10 _ _ B _ Ves _
(3200975)
L-wi AI 1,5- 6 (3200755) Yes Yes Yes Yes — —
us‘;v'gr: AL 1,5- 8 (3200043) Yes Yes Yes Yes - -
AWG16 AI 1,5-10 (3200195) - - - - Yes Yes
2-wire | AI-TWIN 2 x 1,5-8
Ye Ye Ye Y - -
usage | (3200823) e e e e
] SZS 0.4x2.5 (1205037) - - —
Screwdriver
SZS 0.6x3.5 (1205053) Yes Yes Yes
0.5 to 0.6 (terminals)
Tightening torque (N) 0.5t0 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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37 INSTALLATION AND WIRING

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
. uUL1015 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
usage AI 0,75-10 (3201288) - — Yes —
Al 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
i AI 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 Al 0,5-10 GB (3203150) — — — -
AI-TWIN 2 x 0,5-8 Ves B _ _
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 | ALI-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 Al 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.

» 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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4: OPERATION BAsSICS

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

4-4 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 [| D E c



4: OPERATION BAsICS

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".

4-8 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 [| D E c



4: OPERATION BAsICS

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.
¢ To quit simulation, from the WindLDR menu bar, once more select Online > Simulation > Simulation.
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4: OPERATION BAsICS

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.
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4: OPERATION BAsICS

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 (10 to 127)

See the input filter time configured in the WindLDR Function Area Settings. The initial value is 3 ms.

¢ When the input is an expansion input (I30 or greater)

There is no filter time.

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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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 nte
Frequency measurement pu requency o I putsig 0 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 Wheh 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 Functpn 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 NllicroSn?art.can operate a.ccoljding to_the curr_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.
o Stop input
o Reset input
¢ 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.

o High-speed counter

e Catch input

o Interrupt input

o 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 ]1939 (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:

e 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.
« 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 humber 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:
o 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.
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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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values to defaults.
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5: FUNCTIONS AND SETTINGS

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
o Two-phase high-speed counter

High-speed counting modes
The high-speed counter has the following five counting modes:
¢ Adding counter (single-phase high-speed counter)
¢ Up/down selection reversible counter (single-phase high-speed counter)
o Dual-pulse reversible counter (single-phase high-speed counter)
o 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 | 12
d 1 1
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 15 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 ’ - . )

« 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 12 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 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.

N, O R, N

S N 2 N S S S S

Current y | y

a0 X X2 X 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.

Comparison Settings:
Tag Name: T\ DeuiceAddr\ss:
Number of Comparisons: [ &
Function Output Keep Data Register
Number of Comparisans D000
Current Comparison Number D000t
Next Comparisen Number o002
Reserved 50003
Comparisonl o] O D004 - DO0OS
Comparison2 1| O DO00G - DONOT
Comparisond =] O DO000E - DO0OY
Comparisond s O D0010 - DOO11
Comparisons s O DO0012 - DO013
ComparisonG s O D0014 - DOO15
O Overflow
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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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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".

Comparison Settings:

Tap Name: [oooo [ -] Device Adress: 00000 The data register that stores the preset value (target value).
umberef Compereors: : Specify the starting address.
Function QOutput Keey Data Register
e — ’ . The outputs (external outputs) when the values match.
Current Comparison Numbet DO001L 1~
Next Comparison Number L EHUE _ 4 TranSfer
Reserved Doo0o3
Comparisont o] O D0004 - DO00S
Comparison2 1= a D0006 - D000
Comparisond 2H | O D0008 - D000
Comparisond 35 D D0010 - D0OO11
f"‘“”“”: T g EE::EE;: The preset value with the number that became active is the
omparson .
O Overfiow = comparison subject with the current value and is stored in the special
] nderflow - .
e— data registers.
[l use HSCReset Input Example: FOr group 1

Keep the current value when PLC is powered up

oK Cancel Storage destination for the preset value that became active.

Stored by group.

v

Group 1 Read/Write
Preset Value
D8212
Upper word
:’ o t Val ) RW
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)
» Turn on the comparison (special internal relay) for only one scan.
o 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.
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Programming WindLDR
To use the high-speed counter, a normal external input must be specified as Two/Single-phase High-speed Counter in the

WindLDR Function Area Settings. The function for external input groups on the FC6A Series MicroSmart can be selected as
normal input, high-speed counter, catch input, interrupt input, and frequency measurement.

When using normal input, catch input, interrupt input, or frequency measurement, the high-speed counter cannot be used.
However, the interrupt program can only be used when ladder program is selected as the programming language.

1. From the WindLDR menu bar, select Configuration > Input Configuration.
The Function Area Settings dialog box is displayed.

2. Select Two/Single-phase High-speed Counter for the group to use the high-speed counter.

" - 2
Function Area Settings b
Run/Stop Control -I 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

Keep the current value when PLC is powerad up
oK Cancel

3. Configure the operation mode and the counting mode.
To use comparison actions, configure the comparison settings.

4. Click OK.

This concludes configuring the settings.
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Settings

= Operation mode
For group 1 and group 5, you can select Single-phase High-speed Counter or Two-phase High-speed Counter.
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.
« 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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5-22

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 @ 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:
« 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.

Keep
After the current value matches the preset value, select to reset the current value to a reset value or to keep the value. Select
this check box to keep the current value.

Use HSC Reset Input
Select this check box to reset the current value to 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.

Keep current values at power on
Select this check box to maintain the current values that have been kept with the backup battery at power on.

If this check box is cleared, the current values are initialized to 0.
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High-speed counter devices
The high-speed counter operates according to special internal relay and special data register settings. While the high-speed
counter is operating, the current value, control output, and operating status value are reflected in the special internal relays and
special data registers with each scan.

The high-speed counter start and stop control signals and the current value, preset values, and reset values are allocated to the
special internal relays and special data registers.

Device allocation table

The devices used by the high-speed counter are as follows.

Special internal relay list

Group 1 2 3 4 5 6 Read/Write
Comparison Output Reset M8030 M8051 M8034 M8040 M8044 M8057

Gate Input M8031 M8052 M8035 M8041 M8045 M8060 R/W
Reset Input M8032 M8053 M8036 M8042 M8046 M8061

Reset Status M8130 — — — 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:

o The FC6A Series MicroSmart starts operation

o 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 (I12) 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 ? -
Run/Stap Cantrl 1 rConﬁgurethespeclalmputs,mputfllterandt\merlnterrupt.
Memory Backup
[Input Configuration | Special Inputs
Communication Ports Group 1 (10, 2k Normal Input 1]
External Memory Devices Group 2 (I1): Normal Input
) ) Two/Single-phase High-speed Counter
Device Settings Group 3 (I3): Catch Input I’\}
Interrupt Input

Program Protection .

Group 4 (14): Frequency Measuremert
Self Diagnostic Group 5 (15, I6): Normal Input =1
Calendar &Clock Group 6 (I7): |Norma\ Input |Z”
Metwark Settings

e

In the High-speed Counter Settings dialog box, configure the settings as follows.

High-speed Counter Settings ? External InPUt . Group 1
Operation Mode: Operation Mode : Single-phase High-speed Counter
|S|ng\e—phasEH\gh'sueedOuurlter E\
Counting Mode: Counting Mode : Adding Counter
[dding Courter -] . i . .
Comparison Adion Comparison Action : Comparison Output
[comparison ouput Il | comparison settings
PO - Tag Name/Device Address : DO000 (data register)
e [ = Number of Comparisons  : 1
Function Output Keep | DataRegister Comparison Output : Q2 (external output when matched)
Number of Comparisans Doooo .
Current Comparison Nuber bonot Comparison1 (D0004) : 0 (upper word)
Next Ci Numb Dooo2 .
B o Comparison1 (D0005) : 1,000 (lower word)
Comparisonl 2 O D0004 - DOO0S .
Comparison - Keep : Cleared
Comparsons Reset value (D8216) : 0 (upper word)
Comparisond .
Comparisars . Reset value (D8217) : 0 (lower word)
Comparisoné .
a Overflow - Overflow : Cleared
| Underflow .
Underflow : Cleared
(e Use HSC Reset Input : Cleared
[C]] Keep the current value when PLC is powered up
oK Cancel Keep the current value . Cleared

when PLC is powered up
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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, DO005)
MOV(D) S1-  Di1- REP )
0 D8216 Store the reset value in D8216, D8217
MOVIW) SL- 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 M0000
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

* 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.
2

Function Area Settings

Run/Stop Control * rCunﬁgurethespecial inputs,input filterand timerinterrupt.

Memary Backup

'Input Configuration | Special Inputs
Communication Ports Group 1 (10, 12): Mormal Input '7
External Memary Devices Group 2 (11): Normal Input
Two/Single-phase High-speed Counter
Device Settings Group 3 (13): Catch Input L\\»
: Interrupt Input
Program Protection :
d Group 4 (14): Frequency Measurement
Self Diagnostic Group 5 (15, T6): Normal Input El
Calendar &Clock Group & (I7): |Nurma\ Input lz”

Metwork Settings

S

In the High-speed Counter Settings dialog box, configure the settings as follows.

Perforator

Paper Feed Roller

VIDEC

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

when PLC is powered up

High-speed Counter Settings ? External Input : Group 1
Operation Mode: Operation Mode : Two-phase High-speed Counter
|Tv.'u—phasEH\gh'sueedCuunber E\
Counting Mode: Counting Mode : 4-edge Count
|4Edgecuunt E\
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 Do0e3 Comparison1 (D0005) : 2,700 (lower word)
Comparisonl 2 O D0004 - DOO0S
Comparison2 - Keep : OFF
Comparisond -
Comparisond B Reset value (D8216) : 0 (upper word)
Comparisons -
Comparisons - Reset value (D8217) : 0 (lower word)
O Overflow -
0 Underfiow B Overflow : OFF
Underflow : OFF
[E]l use HSCReset Input
] Keep the current value when PLC is powered up Use HSC Reset Input : OFF
oK Cancel K h I
eep the current value
P : Checked
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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 ooosooooooso gt soooooosooo
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, 14, 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 13 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, 14, 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 10, 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 K
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 I7 and timer interrupt, respectively.

When more than one interrupt input is turned on at the same time, interrupt program execution is given priority to inputs 10, I1, I3, 14, 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.

IDE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 5-37



5! FUNCTIONS AND SETTINGS

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 AI1 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 = Filt ¢
ilter 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.
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Timer Interrupt

In addition to the interrupt input as described in the preceding section, all FC6A Series MicroSmart have a timer interrupt function.
When a repetitive operation is required, the timer interrupt can be used to call a subroutine repeatedly at predetermined intervals
of 1 through 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.

5-42 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722

IDEC



5: FUNCTIONS AND SETTINGS

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.
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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/0O 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 Q0 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 g 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/0 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.

IDE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 5-45



5! FUNCTIONS AND SETTINGS

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/O 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.

o 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 0to 23
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 |
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
LN Ay Aty
EEED B EEND E EENZ E
£z, L% £z A £z L3
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

m 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
e 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] LITTTTITTITTT] I
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 31939 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.

; 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.

« 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.

e 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

o 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 . o 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.

« If a user program syntax error or a user program download error occurs, the FC6A Series MicroSmart will stop operation
(STOP) and all outputs will be cleared. Depending on the subject being controlled, this may be extremely dangerous.

o Test programming can be repeatedly executed, but when the test programming is canceled, all test programming is
canceled at once, and the MicroSmart is restored to the program before test programming. When the test programming
is canceled after repeated test programming, the changed content will be difficult to understand when the MicroSmart is
restored to the original program and the possibility of trigger unexpected actions will increase. Keep the number of times
test programming is performed to @ minimum.

« When exiting Online Edit after test programming, always confirm or cancel the test programming, or perform run-time
download. When the test programming is not confirmed or canceled and run-time download is not performed after test
programming, the program stored in ROM and the program being executed in RAM will not be the same. The program in
RAM will be cleared when the CPU module power is turned off, and then it will be overwritten by the program saved in
ROM when the power is turned on. Unexpected actions may be triggered in this situation, and depending on the subject
being controlled, this may be extremely dangerous.

¢ When using Online Edit, under no circumstances should you turn off the FC6A Series MicroSmart power or unplug the
communication cable. The result may be a serious error such as a user program download error, and depending on the
subject being controlled, this may be extremely dangerous.

o Device Q values are kept before and after test programming and cancel test programming. Therefore, when OUT/OUTN
instructions are deleted or device numbers are changed, device Q before the change keeps the status. Depending on the
subject being controlled, this may be extremely dangerous.

Function Description

With test programming, a program can be downloaded and changed at the next ladder scan during MicroSmart operation. Next,
after checking the operation of the changed program, you can select to confirm or cancel the test programming. If the test
programming is confirmed, the program that was overwritten by the test programming is written to ROM and it becomes
permanent. If the test programming is canceled, the program that was overwritten by the test programming is restored to the
program saved in ROM.

During test programming and cancel test programming, devices Q, M, R, T (current value), C (current value), and D keep their
previous status. TP (preset value) and CP (preset value) are overwritten with the preset values of the user program after it is
changed.

Notes:

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 - Q6273
(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 itfWor 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.
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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 . 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 . 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 J1939 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.

» 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.

» 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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m 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
<4l /:
(5 ms on and 5 ms off). dLplalp
o [ WL WL WL
) 10 ms >

= 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 Interrupt Status
When the timer interrupt is allowed, M8144 is turned on. When the timer interrupt is prohibited, M8144 is turned off.

= M8150 to M8152: Comparison Result
M8150 to M8152 turn on according to the comparison results of the CMP= (Compare(=)) instruction and the ICMP>= (Interval
comparison) instruction.
For details, see Chapter 6 "Special Internal Relays M8150, M8151, and M8152 in ICMP>="in the "FC6A Series MicroSmart LAD
Programming Manual".

= M8153 to M8160: Catch Input ON/OFF Status

When the rising or falling input edge of the input contact specified as the catch input is detected during a scan, the input contact
status is captured. The detectable edges are once per scan.

M8153 = Group 1/10 status

M8154 = Group 2/I1 status

M8155 = Group 3/13 status

M8156 = Group 4/14 status

M8157 = Group 5/16 status

M8160 = Group 6/17 status
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m M8172 to M8175: Transistor Source Output Overcurrent Detection
When overcurrent output occurs in a transistor protection source output on the CPU module, a special internal relay (M8172 to
M8175) is turned on. The following special internal relays have been allocated with four outputs set as one group. If overcurrent
output occurs in any of the special internal relays, it is turned on.
Even if the overcurrent output has been cleared, these special internal relays are not reset to off. To reset a special internal relay
to off, create programming to do so in the ladder program.
M8172 = Group 1 (QO to Q3) status
M8173 = Group 2 (Q4 to Q7) status
M8174 = Group 3 (Q10 to Q13) status
M8175 = Group 4 (Q14 to Q17) status

= M8184: Change HMI Module Network Settings Trigger
When M8184 is turned on, the values written to D8437 to D8456 are set as the HMI module IP address.
The IP address is not set just by changing the values of D8437 to D8456. For details on changing the HMI module network
settings, see Chapter 3 "Network settings by HMI module special data registers" in the "FC6A Series MicroSmart All-in-One Type
Communication Manual".

= M8185: In Daylight Saving Time Period
When the daylight saving time function is enabled, M8185 is on during the daylight saving time period. When outside of the
daylight saving time period, M8185 is off.

When the daylight saving time function is disabled, M8185 is off.

= M8186: Executing Auto Ping
M8186 is on when auto ping is operating. M8186 is off when auto ping is stopped. For details on auto ping, see Chapter 3 "Auto
Ping Function" in the "FC6A Series MicroSmart All-in-One Type Communication Manual".

= M8187: Auto Ping Stop Flag
While M8187 is on, auto ping stops. While M8187 is off, auto ping is executed. At that time, auto ping is executed from the
smallest remote host number specified in the remote host list, regardless of the previous end status.

= M8190: Change CPU Module Network Settings Trigger
When M8190 is turned on, the values written to D8304 to D8323 are set as the CPU module IP address.
The IP address is not set just by changing the values of D8304 to D8323. For details on changing the CPU module network
settings, see Chapter 3 "Network settings by special data registers" in the "FC6A Series MicroSmart All-in-One Type
Communication Manual".

= M8191: SNTP Acquisition Flag
When M8191 is turned on, the time information is acquired from the SNTP server.

= M8192 to M8197: Interrupt Input Edge

These relays turn on when an interrupt occurs with the rising edge of an interrupt input. They turn off when an interrupt occurs
with the falling edge of an interrupt input.

M8192 = Interrupt input I0 edge

M8193 = Interrupt input I3 edge

M8194 = Interrupt input 14 edge

M8195 = Interrupt input 16 edge

M8196 = Interrupt input I7 edge

M8197 = Interrupt input I1 edge

= M8200 to M8207: User Communication Receive Instruction Cancel Flag
When M8200 to M8207 are turned on, the user communication receive instruction being executed is stopped.
M8200 = User communication receive instruction being executed on client connection 1
M8201 = User communication receive instruction being executed on client connection 2
M8202 = User communication receive instruction being executed on client connection 3
M8203 = User communication receive instruction being executed on client connection 4
M8204 = User communication receive instruction being executed on client connection 5
M8205 = User communication receive instruction being executed on client connection 6
M8206 = User communication receive instruction being executed on client connection 7
M8207 = User communication receive instruction being executed on client connection 8

= M8211: Send E-mail Server Settings Initialization
When M8211 is turned on, the send E-mail server settings are initialized.
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= M8212 to M8221: Connection Status

While connected to a network device via the maintenance communication server, user communication server/client, or Modbus
TCP server/client, the connection status is turned on. While not connected to a network device, the connection status is turned
off.

M8212 = Connection 1

M8213 = Connection 2

M8214 = Connection 3

M8215 = Connection 4

M8216 = Connection 5

M8217 = Connection 6

M8220 = Connection 7

M8221 = Connection 8

m M8222 to M8231: Disconnect User Communication Connection
When connected to a remote host via user communication, the corresponding connection is disconnected when M8222 to
M8231 is turned on.

M8222 = Connection 1
M8223 = Connection 2
M8224 = Connection 3
M8225 = Connection 4
M8226 = Connection 5
M8227 = Connection 6
M8230 = Connection 7
M8231 = Connection 8
These relays are enabled only when a user communication client is used.

= M8232: HMI Module Connection Information Reference Connection Status
M8232 is turned on when there is a connection with the connection number specified by D8429. M8232 is turned off when there
is no connection.

= M8250: Download from SD Memory Card Execution Flag
When M8250 is turned on, a ZLD file is downloaded from the SD memory card. The file that will be downloaded is the ZLD file
specified in the autoexec.ini file.

= M8251: Upload to SD Memory Card Execution Flag
When M8251 is turned on, a ZLD file is uploaded to the SD memory card.
A ZLD file is created with the file name specified in the autoexec.ini file.

= M8252: Executing SD Memory Card Download
M8252 is turned on when starting execution of the download from the SD memory card, and when the download has completed,
it is turned off.

= M8253: Executing SD Memory Card Upload
M8253 is turned on when starting execution of the upload to the SD memory card, and when the upload has completed, it is
turned off.

= M8254: SD Memory Card Download/Upload Execution Completed Output
M8254 is turned off when starting execution of the download from the SD memory card or the upload to the SD memory card,
and when the download or upload has completed, it is turned on.

m M8255: SD Memory Card Download/Upload Execution Error Output
M8255 is updated when execution of the download from the SD memory card or the upload to the SD memory card has
completed.
M8255 is turned off when the SD memory card download or upload has normally ended or when the user program was not
uploaded or downloaded.
M8255 is turned on when an error occurs during the SD memory card download or upload.

For details, see "D8255: SD Memory Card Download/Upload Execution Error Information" on page 11-26.

= M8260: Write Recipe Execution Flag
When M8260 is turned on, write recipe is executed.
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m M8261: Read Recipe Execution Flag
When M8261 is turned on, read recipe is executed.

= M8262: Executing Write Recipe
M8262 is turned on when the write recipe processing starts, and it is turned off when the processing has completed. M8262 also
is turned off when read recipe processing starts.

= M8263: Executing Read Recipe
M8263 is turned on when the read recipe processing starts, and it is turned off when the processing has completed. M8263 also
is turned off when write recipe processing starts.

m M8264: Recipe Execution Completed Output
M8264 is turned off when starting to read or write a recipe, and it is turned on when reading or writing a recipe has completed.

m M8265: Recipe Execution Error Output
M8265 is turned on when recipe execution has completed and D8264 (Recipe Execution Status) is a value other than 0. For
details on recipes, see "Recipe Function" on page 11-7.

= M8300 to M8304: 11939 Communication
Special data registers used in 11939 communication. For details, see Chapter 8 "J1939 Communication" in the "FC6A Series
MicroSmart All-in-One Type Communication Manual".

= M8311 to M8314: Key Input Status
While the ESC button and direction buttons on the HMI module are simultaneously pressed, the corresponding special internal
relays are turned on. When the keys are not pressed, the relays are turned off.
M8311 = ESC key + Up (&) key
M8312 = ESC key + Down (<) key
M8313 = ESC key + Left (@) key
M8314 = ESC key + Right (®) key
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Special Data Register

Special Data Register Device Addresses

correctly.

f Warning Do not write to data in the area marked as reserved in the special data registers list. Otherwise the system may not operate

Note: R/W is an abbreviation for read/write.
The notation for the R/W field is as follows.
R/W: The device can be both read from and written to

R: Read-only
W: Write-only
A?iz‘:'l:ses Description Update Timing R/W
D8000 Quantity of Inputs When /0 initialized R
D8001 Quantity of Outputs When /0 initialized R
D8002 CPU Module Type Information Power-up R
g:ggi — Reserved — - -
D8005 General Error Code When error occurred R/W
D8006 User Program Execution Error Code When error occurred R
D8007 — Reserved — - -
D8008 Year Every 500 ms R
D8009 Month Every 500 ms R
D8010 Day Every 500 ms R
D8011 (C:Lz';dz;/lgoc" Current Data Day of the Week Every 500 ms R
D8012 Hour Every 500 ms R
D8013 Minute Every 500 ms R
D8014 Second Every 500 ms R
D8015 Year - W
D8016 Month - W
D8017 Day - W
—Dsois CaIgndar/CIock New Data Day of the Week — W
————— 1 (Write only)
D8019 Hour - W
D8020 Minute - W
D8021 Second - W
D8022 Constant Scan Time Preset Value (1 to 1,000 ms) - W
D8023 Scan Time Data Scan T!me Curr.ent Value (ms) Every scan R
D8024 Scan Time Maximum Value (ms) At occurrence R
D8025 Scan Time Minimum Value (ms) At occurrence R
D8026 Communication Mode Information (Port 1 to Port 3) Every scan R
gggié — Reserved — - -
D8029 System Software Version Power-up R
D8030 Communication Adapter Information Power-up R
D8031 Optional Cartridge Connection Information Power-up R
D8032 Interrupt Input Jump Destination Label No. (I1) — R/W
D8033 Interrupt Input Jump Destination Label No. (I3) — R/W
D8034 Interrupt Input Jump Destination Label No. (14) — R/W
D8035 Interrupt Input Jump Destination Label No. (I6) — R/W
D8036 Timer Interrupt Jump Destination Label No. — R/W
D8037 Number of Connected I/O Modules When /O initialized R
Dggf)i ;o — Reserved — - -
D8052 11939 Communication Error Code Every scan R/W
Dggzgo — Reserved — - -
D8056 Battery Voltage — R
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Alziil‘:::s Description Update Timing R/W
D8057 Analog Volume (AIO) Every scan R
D8058 Built-in Analog Input (AI1) Every scan R
D8059 Analog Input Status AIQ Every scan R
D8060 Analog Input Status AIl Every scan R

Dgggééo — Reserved — - -
D8067 Backlight ON Time — R/W
D8068 — Reserved — - -

Slave 1 Communication Status/Error (When Data Link Master Mode
D8069 Slave Communication Status/E{'ror (V\(Ihen Data Link Slave Mode) ) When error occurred R
D8070 Slave 2 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8071 Slave 3 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8072 Slave 4 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8073 Slave 5 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8074 Slave 6 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8075 Slave 7 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8076 Slave 8 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8077 Slave 9 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8078 Slave 10 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8079 Slave 11 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8080 Slave 12 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8081 Slave 13 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8082 Slave 14 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8083 Slave 15 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8084 Slave 16 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8085 Slave 17 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8086 Slave 18 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8087 Slave 19 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8088 Slave 20 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8089 Slave 21 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8090 Slave 22 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8091 Slave 23 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8092 Slave 24 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8093 Slave 25 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8094 Slave 26 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8095 Slave 27 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8096 Slave 28 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8097 Slave 29 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8098 Slave 30 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8099 Slave 31 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8100 Slave Number (Port 1) — R/W
D8101 — Reserved — - -
D8102 Slave Number (Port 2) — R/W
D8103 Slave Number (Port 3) — R/W
D8104 Control Signal Status (Port 1 to 3) Every scan R
D8105 | RS232C DSR Input Control Signal Option (Port 1 to 3) When sending/ R
receiving data
D8106 | RS232C DTR Output Control Signal Option (Port 1 to 3) When sending/ R
receiving data

Dg;(z;o — Reserved — - -

7D8120 HMI Module Information Type ID/Status - — R
D8121 System Software Version — R
7D8122 Cartridge Slot 1 Information Type ID/Status - — R
D8123 System Software Version — R
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IDEC

Device - -
Address Description Update Timing R/W
D8124 Type ID/Status — R
—————— Cartridge Slot 2 Information ype ID/ -
D8125 System Software Version — R
D8126 Type ID/Status — R
—————— Cartridge Slot 3 Information P / -
D8127 System Software Version — R
D8128to
D8169 — Reserved — - -
D8170 Analog Cartridge I/0 AI2/AQ2 Every scan R
D8171 Analog Cartridge I/0O AI3/AQ3 Every scan R
D8172 Analog Cartridge Status AI2/AQ2 Every scan R
D8173 Analog Cartridge Status AI3/AQ3 Every scan R
D8174 Analog Cartridge I/O Al4/AQ4 Every scan R
D8175 Analog Cartridge I/O AI5/AQ5 Every scan R
D8176 Analog Cartridge Status AI4/AQ4 Every scan R
D8177 Analog Cartridge Status AI5/AQ5 Every scan R
D8178 Analog Cartridge I/O AI6/AQ6 Every scan R
D8179 Analog Cartridge I/O AI7/AQ7 Every scan R
D8180 Analog Cartridge Status AI6/AQ6 Every scan R
D8181 Analog Cartridge Status AI7/AQ7 Every scan R
D8182to
D8191 — Reserved — - -
D8192 High Word Current Value/Frequency Measurement (I1) Current Every scan R
D8193 h Low Word Value Every scan R
Dg194 | High-speed High Word - R/W
08195 | Counter Low Word Preset Value RIW
_ %0 | (Group 2/I1) ow for
D8196 High Word - R/W
ey — Preset Value
D8197 Low Word - R/W
D8198 High Word Current Value/Frequency Measurement (I7) Current Every scan R
D8199 h Low Word Value Every scan R
Dg200 | High-speed High Word - R/W
08201 | Counter Low Word Preset Value RIW
_ 0% | (Group 6/17) ow Wor
D8202 High Word - R/W
—_—— Preset Value
D8203 Low Word - R/W
D8204 to
D8209 — Reserved — - -
D8210 High J High Word Current Value/Frequency Measurement (10) Current Every scan R
D8211 'gh-spee Low Word Value Every scan R
Deay | counter High Word - RIW
"= | (Group 1/10) Preset Value
D8213 Low Word — R/W
D8214 Interrupt Input Jump Destination Label No. (17) — R/W
D8215 Interrupt Input Jump Destination Label No. (1I0) — R/W
D8216 High-speed High Word — R/W
8217 Counter Low Word Preset Value RIW
(Group 1/10) ow wor
D8218 ah d High Word Current Value/Frequency Measurement (I3) Current Every scan R
D8219 2'9 -tspee Low Word Value Every scan R
—————1 Counter
D8220 High Word - R/W
—————1 (Group 3/I3) J Preset Value /
D8221 Low Word - R/W
D8222 ah d High Word Current Value/Frequency Measurement (14) Current Every scan R
D8223 2'9 -tspee Low Word Value Every scan R
————1 Counter
D8224 High Word - R/W
——————1 (Group 4/14) J Preset Value /
D8225 Low Word - R/W
D8226 ah d High Word Current Value/Frequency Measurement (I6) Current Every scan R
D8227 2'9 -tspee Low Word Value Every scan R
———1 Counter
D8228 High Word - R/W
—————1 (Group 5/16) J Preset Value /
D8229 Low Word - R/W
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Device s _—
Address Description Update Timing R/W
D8230
D8231 — Reserved — - -
D8232 High-speed High Word — R/W
D8233 Counter Low Word Preset Value R/W
(Group 5/16) ow vor
D8234 High-speed High Word — R/W
D835 Counter Low Word Preset Value R/W
(Group 3/13) ow o
D8236 High-speed High Word — R/W
D8237 Counter Low Word Preset Value R/W
(Group 4/14) ow or
D8238 — Reserved — - -
D8239 Absolute Position Control Status Every scan R
D8240 Absolute Position High Word . Every scan R
—_— Absolute Position
D8241 Counter 1 Low Word Every scan R
D8242 Absolute Position High Word . Every scan R
—_— Absolute Position
D8243 Counter 2 Low Word Every scan R
D8244 Absolute Position High Word . Every scan R
—_ Absolute Position
D8245 Counter 3 Low Word Every scan R
D8246 Absolute Position High Word " Every scan R
— o Absolute Position
D8247 Counter 4 Low Word Every scan R
D8248
D8249 — Reserved — - -
D8250 Read SD Memory Card Capacity Every scan R
D8251 Read SD Memory Card Free Capacity Every scan R
D8252
D8253 — Reserved — - -
. . When processing has
D8254 SD Memory Card Download/Upload Execution Information R
completed
. When processing has
D8255 SD Memory Card Download/Upload Execution Status R
completed
D8256 to
D8259 — Reserved — - -
D8260 Recipe Block Number — R/W
Wh i ti
D8261 | Recipe Execution Block Number €n recipe execution R
has completed
Wh i ti
D8262 Recipe Execution Channel No. €n recipe execution R
has completed
) . . When recipe execution
D8263 Recipe Execution Operation R
has completed
. X When recipe execution
D8264 Recipe Execution Status R
has completed
D8265 Recipe Execution Error Information When recipe execution R
has completed
D8266 to
D8277 — Reserved — - -
D8278 Communication Mode Information Connection 1 to 4 — R
D8279 (Client Connection) Connection 5 to 8 - R
D8280to
—R — — —
D8283 eserved
D8284 Communication Mode Information HMI Connection 1 to 4 — R
D8285 (HMI Connection) HMI Connection 5 to 8 — R
D8286 to
D8303 — Reserved — - -
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Device Lo _—

Address Description Update Timing R/W
D8304 - W
D8305 . - W

——————— CPU Module IP Address (Write-only)
D8306 - W
D8307 - W
D8308 - W
D8309 . - W
——————— CPU Module Subnet Mask (Write-only)
D8310 - W
D8311 - W
D8312 - W
D8313 . - W
—————— CPU Module Default Gateway (Write-only)
D8314 - W
D8315 - W
D8316 - W
D8317 . - W
—————— CPU Module Preferred DNS Server (Write-only)
D8318 - W
D8319 - W
D8320 - W
D8321 . - W
——————— CPU Module Alternate DNS Server (Write-only)
D8322 - W
D8323 - W
D8324 Every 1s R
D8325 Every 1s R
D8326 Every 1s R
——————— CPU Module MAC Address (Current Value Read-only)
D8327 Every 1s R
D8328 Every 1s R
D8329 Every 1s R
D8330 Every 1s R
D8331 Every 1s R
—————— CPU Module IP Address (Current Value Read-only)
D8332 Every 1s R
D8333 Every 1s R
D8334 Every 1s R
D8335 Every 1s R
——————— CPU Module Subnet Mask (Current Value Read-only)
D8336 Every 1s R
D8337 Every 1s R
D8338 Every 1s R
D8339 Every 1s R
——————— CPU Module Default Gateway (Current Value Read-only)
D8340 Every 1s R
D8341 Every 1s R
D8342 Every 1s R
D8343 Every 1s R
—————— CPU Module Preferred DNS Server (Current Value Read-only)
D8344 Every 1s R
D8345 Every 1s R
D8346 Every 1s R
D8347 Every 1s R
—————— CPU Module Alternate DNS Server (Current Value Read-only)
D8348 Every 1s R
D8349 Every 1s R
D8350 Every 1s R
D8351 . Every 1s R
—————— Connection 1 Connected IP Address
D8352 Every 1s R
D8353 Every 1s R
D8354 Every 1s R
D8355 . Every 1s R
—————— Connection 2 Connected IP Address
D8356 Every 1s R
D8357 Every 1s R

IDEC
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Device i .

Address Description Update Timing R/W
D8358 Every 1s R
D8359 Every 1s R

———————— Connection 3 Connected IP Address very
D8360 Every 1s R
D8361 Every 1s R
D8362 Every 1s R
D8363 Every 1s R
—————— Connection 4 Connected IP Address very
D8364 Every 1s R
D8365 Every 1s R
D8366 Every 1s R
D8367 Every 1s R
—————— Connection 5 Connected IP Address very
D8368 Every 1s R
D8369 Every 1s R
D8370 Every 1s R
D8371 Every 1s R
—————— Connection 6 Connected IP Address very
D8372 Every 1s R
D8373 Every 1s R
D8374 Every 1s R
D8375 Every 1s R
—————— Connection 7 Connected IP Address very
D8376 Every 1s R
D8377 Every 1s R
D8378 Every 1s R
D8379 Every 1s R
———————— Connection 8 Connected IP Address very
D8380 Every 1s R
D8381 Every 1s R
D8382 Every 1s R
D8383 Every 1s R
D8384 Every 1s R
—————— HMI Module MAC Address (Current Value Read-only)
D8385 Every 1s R
D8386 Every 1s R
D8387 Every 1s R
D8388 Every 1s R
D8389 Every 1s R
———————— HMI Module IP Address (Current Value Read-only)
D8390 Every 1s R
D8391 Every 1s R
D8392 Every 1s R
D8393 Every 1s R
—————— HMI Module Subnet Mask (Current Value Read-only)
D8394 Every 1s R
D8395 Every 1s R
D8396 Every 1s R
D8397 Every 1s R
——————— HMI Module Default Gateway (Current Value Read-only)
D8398 Every 1s R
D8399 Every 1s R
D8400 Every 1s R
D8401 Every 1s R
——————— HMI Module Preferred DNS Server (Current Value Read-only)
D8402 Every 1s R
D8403 Every 1s R
D8404 Every 1s R
D8405 Every 1s R
——————— HMI Module Alternate DNS Server (Current Value Read-only)
D8406 Every 1s R
D8407 Every 1s R

D8408 to
D8412 — Reserved — - -
D8413 Time Zone Offset — R/W
D8414 SNTP Operation Status — R
D8415 SNTP Access Elapsed Time — R
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ADdil‘:-I::s Description Update Timing R/W
Dg;g;o — Reserved — - -
D8429 Connection No. — R/W
D8430 Every 1s R
D8431 HMI Module Connection Every 1s R
" D8432 | Information Reference Connected IP Address Evez ls R
D8433 Every 1s R
D8434 Connected Port No. Every 1 s R
g::iz — Reserved — - -
D8437 - W
D8438 ) - W
——— 1 HMI Module IP Address (Write-only)
D8439 - W
D8440 - W
D8441 - W
D8442 . - W
———— HMI Module Subnet Mask (Write-only)
D8443 - W
D8444 - W
D8445 - W
D8446 . - W
————— HMI Module Default Gateway (Write-only)
D8447 - W
D8448 - W
D8449 - W
D8450 ) - W
—————— HMI Module Preferred DNS Server (Write-only)
D8451 - W
D8452 - W
D8453 - W
D8454 ) - W
—————— HMI Module Alternate DNS Server (Write-only)
D8455 - W
D8456 - W
D8457 EMAIL Instruction Detailed Error Information - R
Dg;iigt)o — Reserved — - -
D8470 Expansion Module Slot 1 Type ID/Status - R
D8471 Information System Software Version - R
D8472 Expansion Module Slot 2 Type ID/Status - R
D8473 Information System Software Version - R
D8474 Expansion Module Slot 3 Type ID/Status — R
D8475 Information System Software Version - R
D8476 Expansion Module Slot 4 Type ID/Status - R
D8477 Information System Software Version - R
D8478 Expansion Module Slot 5 Type ID/Status - R
D8479 Information System Software Version - R
D8480 Expansion Module Slot 6 Type ID/Status - R
D8481 Information System Software Version - R
D8482 Expansion Module Slot 7 Type ID/Status - R
D8483 Information System Software Version - R
D8484 Expansion Module Slot 8 Type ID/Status — R
D8485 Information System Software Version - R
D8486 Expansion Module Slot 9 Type ID/Status - R
D8487 Information System Software Version - R
D8488 Expansion Module Slot 10 Type ID/Status - R
D8489 Information System Software Version - R
D8490 Expansion Module Slot 11 Type ID/Status - R
D8491 Information System Software Version - R
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A?iil‘:::s Description Update Timing R/W
D8492 Expansion Module Slot 12 Type ID/Status — R
D8493 Information System Software Version — R
D8494 Expansion Module Slot 13 Type ID/Status — R
D8495 Information System Software Version — R
D8496 Expansion Module Slot 14 Type ID/Status — R
D8497 Information System Software Version — R
D8498 Expansion Module Slot 15 Type ID/Status — R
D8499 Information System Software Version — R

Supplementary Descriptions of the Special Data Registers

= D8000: Quantity of Inputs
The number of FC6A Series MicroSmart inputs is written to this register.
The total number of inputs for the CPU module and the expansion modules is written to this register.

= D8001: Quantity of Outputs
The number of FC6A Series MicroSmart outputs is written to this register.
The total number of outputs for the CPU module and the expansion modules is written to this register.

= D8002: CPU Module Type Information
CPU module type information is written this register.
0 (00h): 16-I/0O type
1 (01h): 24-1/0 type
2 (02h): 40-I/0O type (All-in-One Type)
18 (12h): 40-I/0 type (CAN J1939 All-in-One Type)

= D8005: General Error Code
FC6A Series MicroSmart general error information is written to this register. When a general error occurs, the bit corresponding
to the error occurred turns on. The general error and user program execution error can be cleared by writing "1" to the most
significant bit of D8005. For details on general error codes, see "General Error Codes" on page 13-3.

= D8006: User Program Execution Error Code
FC6A Series MicroSmartuser program execution error information is written to this register. When a user program execution
error occurs, the error code corresponding to the error that occurred is written to this register. For details on user program
execution errors, see "User Program Execution Error" on page 13-6.

= D8008 to D8021: Calendar/Clock Data
D8008 through D8021 are used for reading calendar/clock data from the internal clock and for writing calendar/clock data to the
internal clock. For details on the calendar/clock data, see "Clock Function" on page 5-55.

= D8022 to D8025: Scan Time Data
D8022 through D8025 are special data registers for checking the scan time and configuring the constant scan time. For details
on the scan time, see "Constant Scan Time" on page 5-53.

= D8026: Communication Mode Information (Port 1 to 3)
This register indicates communication mode information for Port 1 to Port 3.
The allocation of communication ports in the device (bit assignment) is as follows.

Bit Bit Bit Bit Bit Bit Bit
15 11 8 7 4 3 0
T T T { T T T T T T [ T T T
1 1 1 l 1 1 1 1 1 1 l 1 1 1
I t port1
Port 2
. . . Port 3
0 (0000): Maintenance communication
1 (0001): User communication
2 (0010): Modbus RTU master
3 (0011): Modbus RTU slave
4 (0100): Data link communication
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n D8029: System Software Version
The CPU module system software version number is written to this register.

= D8030: Communication Adapter Information
This register indicates information about the communication cartridges in Port 2 and Port 3.
The allocation of communication ports in the device (bit assignment) is as follows.

Bit Bit Bit Bit Bit Bit Bit
15 8 7 3 2 1 0
T T T { T T T T T T { T T T
1 1 1 l 1 1 1 1 1 1 l 1 1 1
‘ﬁ—/ %/—/
0 (00): No communication cartridges ::i

1 (01): RS-232C communication cartridge
2 (10): RS-485 communication cartridge
3 (11): Free

= D8031: Optional Cartridge Connection Information
Optional cartridge connection information is written to this register.
The allocation of bits in the device (bit assignment) is as follows.
Bit Bit Bit Bit

15 8 7 3 2 1 0

T T T T T T T T T T T T T T

1 1 1 | 1 1 1 1 1 1 | 1 1 1

. . L Reserved=0
0: No optional cartridge SD Memory Card

1: Has optional cartridge Cartridge Slot 1
Cartridge Slot 2
Cartridge Slot 3

= D8032 to D8035, D8214, D8215: Interrupt Input Jump Destination Label No.
Jump destination label numbers for interrupt inputs are written to these registers. When using interrupt inputs, write the label
number that corresponds to the special data register that has been allocated to the interrupt input. For details on interrupt
inputs, see "Interrupt Input" on page 5-33.

D8032 =11
D8033 = I3
D8034 = 14
D8035 = 16
D8214 = 17
D8215 =10

= D8036: Timer Interrupt Jump Destination Label No.
The jump destination label number when the timer interrupt occurs is written to this register. When using the timer interrupt,

store the corresponding label humber.
For details on the timer interrupt, see "Timer Interrupt" on page 5-42.

= D8037: Number of Connected Expansion Modules
The number of expansion modules connected to the CPU module (expansion I/O modules and functional modules) is written to
this register.

= D8052: 11939 Communication Error Code
When an error occurs in 11939 communication, the error code is written to this register. For details on 11939 communication
error codes, see Chapter 8 "J1939 Communication Error Code (D8052)" in the "FC6A Series MicroSmart All-in-One Type
Communication Manual".

= D8056: Battery Voltage
The measurement result of the backup battery voltage is written to this register in 1 mV units.
0: Measurement error

= D8057: Analog Volume (AIO)
The analog volume value is converted to a digital value and written to this register. For details, see "Analog Volume" on page
5-40.
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= D8058: Built-in Analog Input (AI1)
The analog input's analog value (0 to 10V DC) is converted to a digital value and written to this register. For details, see "Analog
Voltage Input" on page 5-38.

= D8059: Analog Input Status AIO
The analog volume's analog input status is written to this register. For details, see "Analog Volume" on page 5-40.

= D8060: Analog Input Status AIl
The analog input's analog input status is written to this register. For details, see "Analog Voltage Input" on page 5-38.

= D8067: Backlight ON Time
The backlight on time for the HMI module is written to this register. The backlight on time can be set by modifying the value of
D8067 in a range between 1 and 65,535 s. When D8067 is 0 s, the backlight is always on. The backlight on time can also be
changed with the HMI environment settings. For details, see "Setting the LCD Backlight ON Time" on page 7-13.

= D8069 to D8099: Slave (1 to 31) Communication Status/Error
Special data registers used in data link communication. For details, see Chapter 7 "Master Station" in the "FC6A Series
MicroSmart All-in-One Type Communication Manual".

= D8100, D8102, D8103: Slave Number (Port 1 to 3)
The slave number is written to these registers when the Port 1 to 3 communication mode is maintenance communication,
Modbus RTU slave, or data link communication. The slave number can be changed by changing the value of D8100, D8102, and
D8103 in Function Area Settings
D8100 = Port 1 Slave No.
D8102 = Port 2 Slave No.
D8103 = Port 3 Slave No.
For details on communication modes, see the following in the "FC6A Series MicroSmart All-in-One Type Communication Manual".
« Maintenance communication: Chapter 4 "Maintenance Communication"
o Modbus RTU slave: Chapter 6 "Modbus Communication"
« Data link communication: Chapter 7 "Data Link Communication"
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n D8104: Control Signal Status (Port 1 to 3)
The signal statuses of the DSR and DTR controls lines are written to this register. This register is updated in END processing
when stopped and while running. The allocation of communication ports in the device (bit assignment) is as follows.

Bit Bit Bit Bit

15 8 7 5 4 3 2 1 0

0 (00): DTR and DSR are both off. t—port 1
( ). ; : I—Portz
1 (01): DTR is off and DSR is on.

2 (10): DTR is on and DSR is off.

3 (11): DTR and DSR are both on.

= D8105: RS232C DSR Input Control Signal Option (Port 1 to 3)
The signal statuses of the DSR and DTR controls lines are written to this register. This register is updated in END processing
when stopped and while running. The allocation of communication ports in the device (bit assignment) is as follows.

Bit Bit Bit Bit Bit
15 8 7 6 5 4 3 2 1 0
— ————
1 1 1 l 1 1 lk 1 jl\ 1 l Jl\ 1 1 >
L pori
Port 2
Port 3
0 (000): The DSR signal status is not used for FC6A Series MicroSmart transmission control.

Use this status when DSR signal control is not required.
1 (001): When the DSR signal is on, the FC6A Series MicroSmart can transmit and receive.

ON
DSR signal
OFF | _

Transmit/receive  Not possible| Possible |Not possible

2 (010): When the DSR signal is off, the FC6A Series MicroSmart can transmit and receive.
DSR signal o
OFF + 1

Transmit/receive  Not possible| Possible |Not possible

3(011): When the DSR signal is on, transmission is possible (reception is always possible).
DSR signal o
OFF 1 +

Transmit Not possible| Possible |Not possible

This is normally called "busy control" and is used for transmission control for devices with a slow
processing speed such as printers.

(As viewed from the connected device, there is a limit on the data that can be input.)
4 (100): When the DSR signal is off, transmission is possible.

ON
DSR signal
OFF _ |

Transmit Not possible| Possible |Not possible

5 or higher: The operation is the same as the setting "000".
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m D8106: RS232C DTR Output Control Signal Option (Port 1 to 3)
This register is used when indicating the FC6A Series MicroSmart control status and the transmit/receive status to the connected
device. This control line is an output signal from the FC6A Series MicroSmart to the connected device. This register is only valid
during user communication.
The allocation of communication ports in the device (bit assignment) is as follows.

Bit Bit Bit Bit Bit Bit
15 8 7 5 4 3 2 1 0
T T T N T T T T T T N T T T
1 1 1 l 1 1 1 1 1 1 l 1 1 1
%(_/ %_}
L pors
Port 2
Port 3
0 (00): The signal is on when the FC6A Series MicroSmart is set to run and off when stopped.

While running, the signal is always on regardless of transmitting or receiving data. Set this value when it is
necessary to indicate the run status.

Running Stopped | Running
ON : :
DTR signal
OFF

1(01): Always off.

2 (10): Set this value when performing flow control for received data. The signal is on when data from the
connected device can be received.
The signal is off when data cannot be received.

Receive Not possible| Possible |Not possible

ON . .
DTR signal
OFF

3(11): The operation is the same as the setting "0".

= D8120, D8121: HMI Module Information
HMI module type information is written to these registers.
The allocation of information (bit assignment) is as follows.

Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T I T T T T T T I T T T
D8120 Status Type ID
1 1 1 l 1 1 1 1 1 1 l 1 1 1
T T T I T T T T T T I T T T
D8121 Reserved System Software Version
1 1 1 l 1 1 1 1 1 1 l 1 1 1

The system software version displays the version of the software written to the device.
For details on the type IDs and statuses, see "List of Type IDs and Statuses" on page 6-31.

m D8122 to D8127: Cartridge Slot Information
Cartridge Slot 1 to 3 information is written to these registers.
The allocation of information (bit assignment) is as follows.

Bit Bit  Bit Bit
15 14 13 12 11 10 9 g§ 7 6 5 4 3 2 1 0

T T T I T T T T T T I T T T
D8122, D8124, D8126 Status Type ID

1 1 1 l 1 1 1 1 1 1 l 1 1 1

T T T I T T T T T T I T T T
D8123, D8125, D8127 Reserved System Software Version

1 1 1 l 1 1 1 1 1 1 l 1 1 1

D8122, D8123 = Cartridge Slot 1 Information
D8124, D8125 = Cartridge Slot 2 Information
D8126, D8127 = Cartridge Slot 3 Information
For details on the type IDs and statuses, see "List of Type IDs and Statuses" on page 6-31.
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= D8170, D8171, D8174, D8175, D8178, D8179: Analog Cartridge I/0
Analog I/0 values for the analog cartridges are written to these registers.
For the analog input type  : The analog values input to the analog cartridge are converted to digital values and written to the
registers.
For the analog output type : The digital values stored as digital values are converted to analog values and output from the
analog cartridges.

For details, see "Analog Cartridge" on page 10-1.
D8170 = AI2/AQ2
D8171 = AI3/AQ3
D8174 = AI4/AQ4
D8175 = AI5/AQ5
D8178 = AI6/AQ6
D8179 = AI7/AQ7

= D8172, D8173, D8176, D8177, D8180, D8181: Analog Cartridge Status

The analog status of analog cartridges is written to these registers.

For details, see "Analog Cartridge" on page 10-1.

D8172 = AI2/AQ2

D8173 = AI3/AQ3

D8176 = Al4/AQ4

D8177 = AI5/AQ5

D8180 = AI6/AQ6

D8181 = AI7/AQ7

= D8192 to D8203, D8210 to D8213, D8216 to D8229, D8232 to D8237: High-speed Counter
These special data registers are used with the high-speed counter function and the frequency measurement function.
For details on high-speed counters, see "High-Speed Counter" on page 5-13.
D8210 to D8213, D8216, D8217 = High-speed counter (group 1/10)
D8218 to D8221, D8234, D8235 = High-speed counter (group 3/13)
D8222 to D8225, D8236, D8237 = High-speed counter (group 4/14)
D8226 to D8229, D8232, D8233 = High-speed counter (group 5/16)
D8192 to D8197 = High-speed counter (group 2/11)
D8198 to D8203 = High-speed counter (group 6/17)

m D8239: Absolute Position Control Status
This register indicates the status of absolute position control.
The allocation of the absolute position counter initialized flags in the device (bit assignment) is as follows. For details on the
absolute position control status, see Chapter 18 "ABS (Set Absolute Position)" in the "FC6A Series MicroSmart LAD Programming
Manual".

Bit Bit Bit Bit
15 8 7 3 2 1 0
T R T
1 1 1 l 1 1 1 1 1 1 l 1 1 1
ST

(1) 'I\‘n?; a|]Ti|;ueaclllzed uﬁﬁiﬁ:ﬂi :2:322 SZE:E:: ; ;::t::::izj E::g
Absolute Position Counter 3 Initialized Flag
Absolute Position Counter 4 Initialized Flag
m D8240 to D8247: Absolute Position Counter 1 to 4
The absolute position is written to these registers according to pulse output. The absolute position can be initialized with the
ABS instruction.
When reversible control is set in the pulse output instructions (RAMP/ARAMP/ZRN/JOG), the absolute position is incremented or
decremented according to the output result. For details on absolute position counters, see Chapter 18 "ABS (Set Absolute
Position)" in the "FC6A Series MicroSmart LAD Programming Manual".
D8240, D8241 = Absolute position counter 1
D8242, D8243 = Absolute position counter 2
D8244, D8245 = Absolute position counter 3
D8246, D8247 = Absolute position counter 4
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6-26

D8250: Read SD Memory Card Capacity

This register indicates the capacity of the recognized SD or SDHC (maximum size 32 GB) memory card in megabytes.

It is 0 when no SD memory card has been inserted or if it is not recognized.

D8251: Read SD Memory Card Free Capacity
This register indicates the free capacity of the SD memory card in megabytes.
It is 0 when no SD memory card has been inserted or if it is not recognized.

D8254: SD Memory Card Download/Upload Execution Information
Information about the SD memory card download/upload that was executed.
For details, see "SD Memory Card" on page 11-1.

D8255: SD Memory Card Download/Upload Execution Status
The status of the SD memory card download/upload that was executed.
For details, see "SD Memory Card" on page 11-1.

D8260: Recipe Block Number
The recipe block number to read or write using special internal relays.
All channels for the specified block number are applicable.

D8261: Recipe Execution Block Number
The recipe block number of the recipe that was executed.
This is updated when the recipe block starts, and the status is retained when completed.

D8262: Recipe Execution Channel No.
The channel number of the recipe that was executed.
This is updated when the channel processing starts, and the status is retained when completed.

D8263: Recipe Execution Operation
Information about the operation of the recipe that was executed.
For details on recipes, see "Recipe Function" on page 11-7.

D8264: Recipe Execution Status
The status of the recipe that was executed.
For details on recipes, see "Recipe Function" on page 11-7.

D8265: Recipe Execution Error Information
Error information about the recipe that was executed.
For details on recipes, see "Recipe Function" on page 11-7.

D8278, D8279: Communication Mode Information (Client Connection) (Connection 1 to 8)

D8278 = Indicates the communication mode of connections 1 through 4.
D8279 = Indicates the communication mode of connections 5 through 8.
The allocation of connections in the device (bit assignment) is as follows.

Bit Bt  Bit Bit
15 8 7 0
T T T [ T T T T T T [ T T T
D8278
1 1 1 l 1 1 1 1 1 1 l 1 1 1
R - Y Y - Y
L Connection 1
Connection 2
Connection 3
Connection 4
Bit Bit Bit Bit
15 8 7 0
T T T [ T T T T T T [ T T T
D8279
1 1 1 1 1 1 1 1 1 1 1 1 1 1

’ L Connection 5

Connection 6
Connection 7
Connection 8

« Client connection (most significant bit = 0)
0000: Unused

0001: User Communication
0010: Modbus TCP client
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« Server connection (most significant bit = 1)
1000: Maintenance Communication
1001: User Communication
1010: Modbus TCP server

= D8284, D8285: Communication Mode Information (HMI Connection) (HMI Connection 1 to 8)
D8284: Indicates the communication mode of HMI connections 1 through 4.
D8285: Indicates the communication mode of HMI connections 5 through 8.
The allocation of connections in the device (bit assignment) is as follows.

Bit Bt Bit Bit
15 8 7 0
T T T ‘ T T T T T T ‘ T T T
D8284
1 1 1 l 1 1 1 1 1 1 l 1 1 1
. . . J J
L HMI Connection 1
HMI Connection 2
HMI Connection 3
HMI Connection 4
Bit Bit Bit Bit
15 8 7 0
T T T [ T T T T T T [ T T T
D8285
1 1 1 1 1 1 1 1 1 1 1 1 1 1
. . . AN J

~
’ L HMI Connection 5

HMI Connection 6
HMI Connection 7
HMI Connection 8

« Client connection (most significant bit = 0)
0000: Unused

« Server connection (most significant bit = 1)
1000: Maintenance Communication

= D8304 to D8307: CPU Module IP Address (Write-only)
These registers are used to write the CPU module's IP address.
IP address: To set as aaa.bbb.ccc.ddd, write the following.
D8304=aaa, D8305=bbb, D8306=ccc, D8307=ddd

= D8308 to D8311: CPU Module Subnet Mask (Write-only)
These registers are used to write the CPU module's subnet mask.
Subnet mask: For aaa.bbb.ccc.ddd, write the following.
D8308=aaa, D8309=bbb, D8310=ccc, D8311=ddd

m D8312 to D8315: CPU Module Default Gateway (Write-only)
These registers are used to write the CPU module's default gateway.
Default gateway: For aaa.bbb.ccc.ddd, write the following.

D8312=aaa, D8313=bbb, D8314=ccc, D8315=ddd

m D8316 to D8319: CPU Module Preferred DNS Server (Write-only)
These registers are used to write the CPU module's preferred DNS server.
Preferred DNS server: For aaa.bbb.ccc.ddd, write the following.

D8316=aaa, D8317=bbb, D8318=ccc, D8319=ddd

m D8320 to D8323: CPU Module Alternate DNS Server (Write-only)
These registers are used to write the CPU module's alternate DNS server.
Alternate DNS server: For aaa.bbb.ccc.ddd, write the following.

D8320=aaa, D8321=bbb, D8322=ccc, D8323=ddd

m D8324 to D8329: CPU Module MAC Address (Current Value Read-only)
The CPU module's MAC address is written to the special data registers as follows.
Example: MAC address: AA-BB-CC-DD-EE-FF

D8324=AA, D8325=BB, D8326=CC, D8327=DD, D8328=EE, D8329=FF

IDE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 6-27



6: DEVICES

= D8330 to D8333: CPU Module IP Address (Current Value Read-only)
The CPU module's IP address is written to the special data registers as follows.
Example: The CPU module's own IP address aaa.bbb.ccc.ddd
D8330=aaa, D8331=bbb, D8332=ccc, D8333=ddd

= D8334 to D8337: CPU Module Subnet Mask (Current Value Read-only)
The CPU module's subnet mask value is written to the special data registers as follows.
Example: Subnet mask: aaa.bbb.ccc.ddd
D8334=aaa, D8335=bbb, D8336=ccc, D8337=ddd

= D8338 to D8341: CPU Module Default Gateway (Current Value Read-only)
The CPU module's default gateway address is written to the special data registers as follows.
Example: Default gateway: aaa.bbb.ccc.ddd
D8338=aaa, D8339=bbb, D8340=ccc, D8341=ddd

m D8342 to D8345: CPU Module Preferred DNS Server (Current Value Read-only)
The CPU module's preferred DNS server address is written to the special data registers as follows.

Example: Preferred DNS server: aaa.bbb.ccc.ddd
D8342=aaa, D8343=bbb, D8344=ccc, D8345=ddd

m D8346 to D8349: CPU Module Alternate DNS Server (Current Value Read-only)
The CPU module's alternate DNS server address is written to the special data registers as follows.
Example: Alternate DNS server: aaa.bbb.ccc.ddd
D8346=aaa, D8347=bbb, D8348=ccc, D8349=ddd

= D8350 to D8381: Connection Connected IP Address
The IP address of the connected device that is being accessed through a connection is written as follows.
Connection 1 Connected IP Address: For aaa.bbb.ccc.ddd
D8350=aaa, D8351=bbb, D8352=ccc, D8353=ddd
Connection 2 Connected IP Address: For aaa.bbb.ccc.ddd
D8354=aaa, D8355=bbb, D8356=ccc, D8357=ddd
Connection 3 Connected IP Address: For aaa.bbb.ccc.ddd
D8358=aaa, D8359=bbb, D8360=ccc, D8361=ddd
Connection 4 Connected IP Address: For aaa.bbb.ccc.ddd
D8362=aaa, D8363=bbb, D8364=ccc, D8365=ddd
Connection 5 Connected IP Address: For aaa.bbb.ccc.ddd
D8366=aaa, D8367=bbb, D8368=ccc, D8369=ddd
Connection 6 Connected IP Address: For aaa.bbb.ccc.ddd
D8370=aaa, D8371=bbb, D8372=ccc, D8373=ddd
Connection 7 Connected IP Address: For aaa.bbb.ccc.ddd
D8374=aaa, D8375=bbb, D8376=ccc, D8377=ddd
Connection 8 Connected IP Address: For aaa.bbb.ccc.ddd
D8378=aaa, D8379=bbb, D8380=ccc, D8381=ddd

= D8382 to D8387: HMI Module MAC Address (Current Value Read-only)
The MAC address is written to the special data registers as follows.
Example: MAC address: AA-BB-CC-DD-EE-FF
D8382=AA, D8383=BB, D8384=CC, D8385=DD, D8386=EE, D8387=FF

= D8388 to D8391: HMI Module IP Address (Current Value Read-only)
The HMI module's IP address is written to the special data registers as follows.
Example: HMI module IP address: aaa.bbb.ccc.ddd
D8388=aaa, D8389=bbb, D8390=ccc, D8391=ddd

= D8392 to D8395: HMI Module Subnet Mask (Current Value Read-only)
The HMI module's subnet mask value is written to the special data registers as follows.
Example: HMI module subnet mask: aaa.bbb.ccc.ddd
D8392=aaa, D8393=bbb, D8394=ccc, D8395=ddd
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m D8396 to D8399: HMI Module Default Gateway (Current Value Read-only)
The HMI module's default gateway address is written to the special data registers as follows.
Example: HMI module default gateway: aaa.bbb.ccc.ddd
D8396=aaa, D8397=bbb, D8398=ccc, D8399=ddd

= D8400 to D8403: HMI Module Preferred DNS Server (Current Value Read-only)
The HMI module's preferred DNS server address is written to the special data registers as follows.
Example: HMI module preferred DNS server: aaa.bbb.ccc.ddd
D8400=aaa, D8401=bbb, D8402=ccc, D8403=ddd

n D8404 to D8407: HMI Module Alternate DNS Server (Current Value Read-only)
The HMI module's alternate DNS server address is written to the special data registers as follows.
Example: HMI module alternate DNS server: aaa.bbb.ccc.ddd
D8404=aaa, D8405=bbb, D8406=ccc, D8407=ddd

m D8413: Time Zone Offset
The time zone configured in the function area settings can be finely adjusted in 15-minute increments.
For details, see Chapter 3 "SNTP Settings" in the "FC6A Series MicroSmart All-in-One Type Communication Manual".

= D8414: SNTP Operation Status
The operation status is written to this register when the time information is acquired through operation of M8191 (SNTP Time
Acquisition Flag) or when time information acquisition was executed by automatic acquisition.
For details, see Chapter 3 "SNTP Settings" in the "FC6A Series MicroSmart All-in-One Type Communication Manual".

m D8415: SNTP Access Elapsed Time
The elapsed time in minutes from when the time information was last acquired from the SNTP server.
For details, see Chapter 3 "SNTP Settings" in the "FC6A Series MicroSmart All-in-One Type Communication Manual".

= D8429: HMI Module Connection Information Reference Connection Number
The connection information for the specified connection number is reflected in D8430 to D8434. When 0 is written, 0 is written
to D8430 to D8434. If a connection number that does not exist is specified, 0 is written to D8430 to D8434.

= D8430 to D8433: HMI Module Connection Information Reference Connected IP Address
The IP address of the terminal being accessed through the connection is written to the special data registers as follows.
Example: IP address to read: aaa.bbb.ccc.ddd
D8430=aaa, D8431=bbb, D8432=ccc, D8433=ddd

= D8434: HMI Module Connection Information Reference Connected Port No.
The port number of the terminal being accessed through the connection is written to this register.

m D8437 to D8440: HMI Module IP Address (Write-only)
These registers are used to write the HMI module's IP address.
HMI module IP address: To set as aaa.bbb.ccc.ddd, write the following.
D8437=aaa, D8438=bbb, D8439=ccc, D8440=ddd

= D8441 to D8444: HMI Module Subnet Mask (Write-only)
These registers are used to write the HMI module's subnet mask.
HMI module subnet mask: For aaa.bbb.ccc.ddd, write the following.
D8441=aaa, D8442=bbb, D8443=ccc, D8444=ddd

m D8445 to D8448: HMI Module Default Gateway (Write-only)
These registers are used to write the HMI module's default gateway.
HMI module default gateway: For aaa.bbb.ccc.ddd, write the following.

D8445=aaa, D8446=bbb, D8447=ccc, D8448=ddd

m D8449 to D8452: HMI Module Preferred DNS Server (Write-only)
These registers are used to write the HMI module's preferred DNS server.
HMI module preferred DNS server: For aaa.bbb.ccc.ddd, write the following.

D8449=aaa, D8450=bbb, D8451=ccc, D8452=ddd

m D8453 to D8456: HMI Module Alternate DNS Server (Write-only)
These registers are used to write the HMI module's alternate DNS server.
HMI module alternate DNS server: For aaa.bbb.ccc.ddd, write the following.

D8453=aaa, D8454=bbb, D8455=ccc, D8456=ddd
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m D8457: EMAIL Instruction Detailed Error Information

Detailed error information for the EMAIL instruction is written to this register.
For details, see Chapter 10 "Confirm the error detail of EMAIL instruction” in the "FC6A Series MicroSmart All-in-One Type
Communication Manual".

D8470 to D8499: Expansion Module Slot Information
Expansion module type information is written to these registers.
The allocation of information (bit assignment) is as follows.

?i';x14x13x12 11[10[9[‘38it B7itx6x5x4r 3[2[1[8[;t
Upper Sta:tus Typ:e D
-
Lower Reserved System Software Version
I I I | I I I I I I | I I I
Upper Lower
D8470, D8471 = Expansion Module Slot 1 Information
D8472, D8473 = Expansion Module Slot 2 Information
D8474, D8475 = Expansion Module Slot 3 Information
D8476, D8477 = Expansion Module Slot 4 Information
D8478, D8479 = Expansion Module Slot 5 Information
D8480, D8481 = Expansion Module Slot 6 Information
D8482, D8483 = Expansion Module Slot 7 Information
D8484, D8485 = Expansion Module Slot 8 Information
D8486, D8487 = Expansion Module Slot 9 Information
D8488, D8489 = Expansion Module Slot 10 Information
D8490, D8491 = Expansion Module Slot 11 Information
D8492, D8493 = Expansion Module Slot 12 Information
D8494, D8495 = Expansion Module Slot 13 Information
D8496, D8497 = Expansion Module Slot 14 Information
D8498, D8499 = Expansion Module Slot 15 Information

For details on the type IDs and statuses, see "List of Type IDs and Statuses" on page 6-31.

6-30
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List of Type IDs and Statuses

n Type ID

Expansion module and HMI module

Type ID

Hexadecimal Binary Type No.
0x00 0000 0000 FC6A-N16B1, FC6A-N16B3
0x01 0000 0001 FC6A-R161, FC6A-T16K1, FC6A-T16P1, FC6A-T16K3, FC6A-T16P3
0x02 0000 0010 FC6A-N32B3
0x03 0000 0011 FC6A-T32K3, FC6A-T32P3
0x04 0000 0100 FC6A-NO8B1, FC6A-NO8A11
0x05 0000 0101 FC6A-R081, FC6A-TO8K1, FC6A-TO8P1
0x06 0000 0110 FC6A-MO8BR1
0x07 0000 0111 FC6A-M24BR1
0x18 0001 1000 FC6A-PH1
0x19 0001 1001 FC6A-EXM2
0x20 0010 0000 FC6A-]2C1
0x21 0010 0001 FC6A-J4A1
0x22 0010 0010 FC6A-18A1
0x24 0010 0100 FC6A-K4A1
0x25 0010 0101 FC6A-L06A1
0x26 0010 0110 FC6A-LO3CN1
0x27 0010 0111 FC6A-J4CN1
0x28 0010 1000 FC6A-18CU1
0x29 0010 1001 FC6A-F2M1
0x2A 0010 1010 FC6A-F2MR1
OxFF 1111 1111 Not connected
Cartridge
- Type ID - Type No.
Hexadecimal Binary
0x00 0000 0000 FC6A-PI2A
0x01 0000 0001 FC6A-PK2AV
0x02 0000 0010 FC6A-PK2AW
0x03 0000 0011 FC6A-PI2CP
0x06 0000 0110 FC6A-PC1
0x07 0000 0111 FC6A-PC3
OxFF 1111 1111 Not connected
= Status
Status L
- - Description
Hexadecimal Binary
0x00 0000 0000 Normal
0x81 1000 0001 Commu.nication error (An error has occm.'red in the communication between the CPU module and an
expansion module, HMI module, or cartridge.)
0x82 1000 0010 Unknown device detected (A device other than the FC6A Series MicroSmart is connected.)
0x83 1000 0011 Device setting error (No device is connected or the connected device is different from that set in the
user program.)
0x84 1000 0100 Device writing error (The attempt to set the operation of the device failed.)
0x85 1000 0101 System update error (The system update failed.)
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HMI Funcrion

Introduction

This chapter describes the functions that can be used with the HMI module connected to the CPU module and their operating

procedures.

HMI Function Overview

This section describes an overview of the HMI module and functions that can be used.

The HMI Module

With the HMI module, you can run and stop the user program, monitor and modify device values, and configure the environment
settings on the FC6A Series MicroSmart without using WindLDR by using the HMI module LCD and operation buttons on the
module. With Ethernet communication, the web server function and the send e-mail function can be used. The HMI module can
also relay CPU module Ethernet communication using a maximum of eight connections.

===
==HH
=
——
===
e

===

o

~~.__HMI Module CPU Module
) N

LCD

Stopped - ==

1 1 1

2015/DEC/01/TUE N |
13:30:40 ==

Operation Buttons — :

HMI Functions List

= System menu functions
The following functions can be used with the HMI module's LCD display function and button operations.

Type Function Description Reference
Run/stop Operation | Switching run/stop Switches the program run status (RUN/STOP). 7-9
Edit Program Confirming/Clearing changed timer/ Change ti.mer/counter preset values or writes them to the user 7-10

counter preset values program in the ROM.
Slave Numbe
ve T .r/ Some of the function area settings (slave number, network settings,
) Network Settings/ L .
Environment ) message scroll speed, scroll unit, blinking speed, and LCD backlight
. . . Message Scroll/Blink ] L 7-12
Configurations Settings ON time) can be modified.
Menu Language/ The system menu language can also be changed
LCD Backlight ON Time ¥ guag ged.
Calendar/Clock Configures the calendar/time for the internal clock. 7-31
Device Monitor Displays/modifies the specified device values. 7-32
Monitors Status Monitor Dlsplay_s the system software verspn, operating status, scan time, 7.35
protection status, and network settings.
Error Monitor Allows you to check errors that have occurred. 7-37
Message Display Message Display Displays the screen configured by the MSG instruction on the LCD. 7-39
Stop Access Stops access to the SD memory card in order to remove it. 7-40
Format Formats the SD memory card. 7-41
SD Memory Card - - — -
Recipe Operations Recipe files can be read from and written to the SD memory card. 7-42
Downloading/Uploading User Programs The user program can be downloaded and uploaded. 7-44
IDEC FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 7-1
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= Communication Functions

Type Function Details Reference
CPU module communication can be relayed using a maximum
Connection Settings U. odule co : unication can be relayed using a maximu 7.47
Fth ; of eight connections.
erne o Send E-mail E-mails can be sent with the EMAIL instruction. 7-47
Communication
The HMI module status can be checked and the content of
Web Server ) ) 7-47
devices can be changed using a web browser.
= Cartridges
Function Details Reference
Analog Cartridge One analog cartridge can be installed in the HMI module. 10-1

7-2
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LCD Settings

You can change the HMI module LCD settings in the module configuration editor.
For details on the module configuration editor, see "Expansion Module and Cartridge Settings Overview" on page 12-1.

Backlight Settings

If you select Always On in the Backlight Settings, the LCD backlight will remain on at all times. If you select Turn off in, the
LCD backlight turns on when an HMI module operation button is pressed and automatically turns off if no operation buttons are
pressed for a certain amount of time. Set the time until the backlight automatically turns off to a value in the range of 1 to 65,535
seconds.

The backlight on time can also be changed with the system menu environment settings. If you set the time to 0, the backlight will
remain on at all times in the same manner as when Always On is selected. For details, see "Setting the LCD Backlight ON Time"
on page 7-13.

Message Settings

These are settings related to the messages displayed on the LCD.

When you execute the MSG instruction, the set message is displayed on the LCD. Set the character set, scroll unit, scroll speed,
and blink speed of the displayed message.

For details on MSG Instruction, see Chapter 12 "MSG Instruction Common Settings" in the "FC6A Series MicroSmart LAD
Programming Manual".

m Character Set
This is the character set used in the messages displayed with the MSG instruction. Select from the following.

Selection Character Set Languages Usable in the MSG Instruction
European 1SO-8859-1 (Latin 1) Italian, English, Dutch, Spanish, German, French
Japanese Shift-JIS Japanese (level 1)
Chinese GB2312 Chinese (simplified)
Cyrillic ANSI1251 Russian
m Scroll Unit

This is the unit with which the messages displayed with the MSG instruction are scrolled. Select from the following.

Selection Description
1 character Scrolls the text in 1 character units.
1 dot Scrolls the text in 1 dot units.

= Scroll Speed
This is the speed with which the messages displayed with the MSG instruction are scrolled. Select from the following.

"500 ms", "600 ms", "700 ms", "800 ms", "900 ms", "1000 ms"

m Blink Speed

This is the speed with which the messages displayed with the MSG instruction blink or inverted. Select from the following.
"500 ms", "600 ms", "700 ms", "800 ms", "900 ms", "1000 ms"

Options

These are settings related to the overall display of the HMI module.

= Menu Language

This is the language of the menus displayed on the LCD. Select from the following.

"Japanese", "English", "Chinese"
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Programming WindLDR
This section describes how to use the WindLDR module configuration editor to set the LCD.

1. From the WindLDR menu bar, select Configuration > Run/Stop Control.

2. Click the inserted HMI module in the module configuration area and click Configure.
The HMI Module Configuration dialog box is displayed.

3. Click LCD Settings.

A 0 2
HMI Module Configuration :

I |
— Configure thefunctions usingLCD onHMImadule
Metwork Settings
E-mail Settings Backlight Settings
Connection Settings _) Alviays On
Web Server ® Turn off in sec

Message Settings

Character Set: |European (150 8859-1 (Latin 1)) |Z”

Scroll Unit: |0ne character |Z”

Scroll Speed: |EUU ms |Z”

Blink Speed: |EUU ms |Z”

Option

Menu Language: |Eng|ish |z”

Default Cancel

4. Configure the settings in Backlight Settings, Message Settings, and Options.
5. Click OK.

This concludes configuring the settings.
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About the Menu Screen

This section describes the menu screen displayed on the HMI module LCD.
When switching from the standard screen to the system menu screen, the menu items are displayed on the LCD.

Standard Screen

The standard screen is the screen that is displayed after the FC6A Series MicroSmart is turned on. It displays the operation status
(run/stopped) and the current date and time.

In the initial state, the English screen in the following diagram is displayed when the power is first turned on. To switch to the
Japanese menu, see "Changing the Menu Language" on page 7-12.

English screen

Stopped Run
2015/DEC/01/TUE || 2015/DEC/01/TUE
13:30:40 13:30:40
Japanese screen
ik IR
2015/12/01 (k) - 2015/12/01 (k)
13:30:40 13:30:40

System Menu

On the standard screen, press the (ESC) button while pressing the (OK) button to display the system menu.

You can execute operations, such as running and stopping the user program, monitoring devices, and modifying the settings, on the
system menu. The menu items displayed on the LCD differ according to the operating status (running/stopped) of the user program.

Stopped Running

» Run » Stop
Edit Program —~| External Memory
External Memory |=—| Device Monitor
Configurations ¥ Status Monitor Wy

m System Menu when FC6A Series MicroSmart is stopped
The menu items displayed while the user program is stopped are as follows.

s Run » Run

Edit Program
External Memory ...
+ Configurations Configurations : V|

* Device Monitor The ¥ symbol is displayed
when menu items continue below.

« Edit Program
o External Memory

o Status Monitor
o Error Status

m System Menu while FC6A Series MicroSmart is running
The menu items displayed while the user program is running are as follows.

e Sto|
EthrnaI Memo > Stop
e Hiemory External Memory
* Device Monitor Device Monitor

+ Status Monitor Status Monitor W
e Error Status

Message Screen

TheFC6A Series MicroSmart can display messages on the HMI module LCD using the MSG (message) instruction. While the user
program is running, the message is displayed when the input conditions of MSG (message) instructions are ON. Multiple message
screens with different priorities can be switched and displayed with the & (up) and 4 (down) buttons.

Message screen Priority: 0 Priority: 1
* Insufficient parts* Supply parts
—| Production count
Manu. Line Process 1 || Type A: 100 pcs.
2015/DEC/01 Type B: 300 pcs.
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Basic Operations

This section describes basic operation methods for the HMI module buttons.

The HMI module has the & (up), @ (down), © (left), ® (right), (ESC), and (OK) buttons, and these buttons are used
to operate the screens displayed on the LCD.

Pushing the Switches

The operation of the buttons differs by how they are pressed. There are two ways to push the buttons, which are detailed below.

Press/Hold Operation
Press The switch is pressed for 0.1 seconds or more and less than three seconds and then released.
Press and hold The switch is pressed for three seconds or more and then released.

m & (up), ®@ (down) buttons
Moves the cursor up and down to select menu items. These buttons are also used to change numeric values.

Run

@@ » Edit Program

.~ External Memory

@ @ - Configurations VW
n @ (left), ® (right) buttons

Moves the cursor left and right. These buttons are also used to move the digit.

Sec

© P
PO
m [BJ(ESC), (ox (OK) buttons

Confirm menu items with the (OK) button. Return to the previous screen with the sc (ESC) button.

» Stop
External Memory
Device Monitor
Status Monitor V¥

Return to the ) .
previous screen. 1 j Confirm menu items.

Do you want to
stop PLC?

» No

Yes
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List of Button Operations on the System Menu Screen

» Stop
External Memory
Device Monitor
Status Monitor

4

Switch Press/Hold Basic Operation
Press Moves the cursor up one line. If the cursor is at the start of the item list, nothing happens.
& .
Press and hold | Repeats the press operation.
Press Moves the cursor down one item. If the cursor is at the end of the item list, nothing happens.
@ .
Press and hold | Repeats the press operation.
Press
©
Press and hold )
Nothing happens.
& Press
Press and hold
Press Executes the function selected with the cursor (depending on the function, displays additional menus).
(4] .
Press and hold | Nothing happens.
Press Returns to the previous screen (the calling screen).
ESC|
Press and hold | While pressing the s (ESC) button, press the [0k (OK) button to return to the top screen of the system menu.

List of Button Operations after Executing a System Menu Item

System menu
(Backlight ON Time)

Menu language selection

000fl0 sec

Backlight ON Time|| Menu Languages:

Japanese

Switch Press/Hold Basic Operation
Press Adds 1 to the number selected with the cursor.
A& Shows the item above the item selected with the cursor. If the top of the item list is displayed, nothing happens.
Press and hold | Repeats the press operation.
Subtracts 1 from the number selected with the cursor.
Press Shows the item below the item selected with the cursor. If the bottom of the item list is displayed, nothing
@ happens.
Press and hold Repeats the press operation.
Press Moves the cursor once to the left.
Press and hold Repeats the press operation.
& Press Moves the cursor once to the right.
Press and hold Repeats the press operation.
Press Confirms the modification.
g Press and hold Nothing happens.
Press Discards the modification.
£sC| Press and hold While pressing the [sd (ESC) button, press the (0K (OK) button to discard the modification and return to the top
screen of the system menu.

IDEC
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Switching to the System Menu
This section describes how to switch to the system menu from the standard screen.
1. On the standard screen, while pressing the (ESC) button, press the (o« (OK) button.

In further descriptions, this is explained as "kc (ESC) + (OK) buttons". (1) and (2) in the diagram indicate the order to
push the switches.

HMI Module ﬁ
EEE===
E : Stopped
[ [ [ [ [ T[4
i 1]|  2015/DEC/01/TUE
Stopped | /7 13.30.40
AT
HESH
| @
(EnE U
\J :

The system menu is displayed.

» Run
Edit Program
External Memory
Configurations Wy

While the user program is running, the top screen for the running system menu is displayed.
On the system menu screen, press the (ESC) + (OK) buttons to return to the standard screen.
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Switching run/stop

This section describes how to run and stop the user program using the HMI module buttons.
Running the User Program

This section describes the steps to run the user program.

1. On the standard screen, press the (ESC) + (v (OK) buttons.

Stopped

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select Run and press the (OK) button.

» Run
Edit Program
External Memory
Configurations V¥
I

The user program is set to run.

Running

2015/DEC/01/TUE
13:30:40

. When setting the user program to run by using the buttons on the HMI module, fully ensure the safety
Caution -
before doing so.

Stopping the User Program

This section describes the steps to stop the user program.

1. On the standard screen, press the (ESC) + (OK) buttons.

Running

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select Stop and press the (OK) button.

» Stop
External Memory
Device Monitor
Status Monitor V¥

3. Select Yes with the 4 (down) button and press the (OK) button.

Do you want to
stop PLC?
No

» Yes

!
The user program is set to stop.

Stopped

2015/DEC/01/TUE
13:30:40
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Editing Programs
This section describes how to reflect TP (timer preset values) and CP (counter preset values) in the user program and how to clear them.
Reflecting TP (Timer Preset Values) and CP (Counter Preset Values) in the User Program

Note: Even if you modify TP (timer preset values) and CP (counter preset values) using the function in "Monitoring Device Values" on page 7-32,
those changes are not reflected in the user program at that time. To reflect the changed preset values in the user program, you must stop the user
program and confirm the changes.

When you change TP (timer preset values) and CP (counter preset values) with the function in "Monitoring Device Values" on page
7-32 and attempt to leave device monitor mode, the following message is displayed.

Timer/counter preset
values are changed.

1. Press the kc (ESC) button or the (OK) button to display the standard screen.

When the user program is running  When the user program is stopped

Running Stopped
T/C is changed T/C is changed
2015/DEC/01/TUE 2015/DEC/01/TUE
13:30:40 13:30:40

When TP (timer preset values) and CP (counter preset values) differ from the device values in the ROM, T/C is changed is
displayed on the standard screen.

To reflect or clear preset value changes, stop the user program. For the steps to stop the user program, see "Switching run/stop"
on page 7-9.

Stopped
T/C is changed
2015/DEC/01/TUE
13:30:40

2. On the standard screen, press the (ESC) + (OK) buttons to display the system menu.
» Run
Edit Program

External Memory
Configurations W

3. Select Edit Program with the @ (up) and & (down) buttons and press the (o« (OK) button.

Run

» Edit Program
External Memory
Configurations V¥

4. Select T/C Preset Values and press the (o< (OK) button.
» T/C Preset Values

5. Select Confirm with the @ (up) and @ (down) buttons and press the (o« (OK) button.

T/C Change Status:
T/C is changed
Clear

» Confirm

The changed preset values are written to the user program in the ROM.
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Clearing TP (Timer Preset Values) and CP (Counter Preset Values)

1. In step 5 of "Reflecting TP (Timer Preset Values) and CP (Counter Preset Values) in the User Program" on page 7-10, select
Clear with the ® (up) and & (down) buttons, and press the [ox (OK) button.

T/C Change Status:
T/C is changed
» Clear
Confirm
The changes made to the timer and counter preset values are deleted. The preset values of the user program in the ROM remain
as they are before those values are modified. The device values return to the values before they are modified.

Note: The preset values can also be reflected to the user program in ROM using WindLDR. Select Online > Monitor > Start Monitor. Select
Online > PLC > Status to display the PLC Status dialog box, and click the Confirm button under Timer/counter preset value modification
state. Once preset values are confirmed, they cannot be restored to their previous values, even if they are cleared.
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FCG6A Series MicroSmart Environment Settings

This section describes the operating procedures for environment settings such as the menu language, internal clock, slave number,
and the scroll unit, speed, and blinking speed of messages displayed with the message (MSG) instruction.

These settings can be configured when the user program is stopped. These cannot be configured while the user program is
running.

Changing the Menu Language

The menu language (English, Japanese, Chinese) can be changed. These settings can be configured when the user program is
stopped. This cannot be changed while the user program is running.

1. On the standard screen, press the (ESC) + (OK) buttons.

English

Stopped

2015/DEC/01/TUE
00:00:00

The system menu is displayed.

2. Select Configurations (When Japanese, %€ ) with the & (up) and @ (down) buttons and press the (OK) button.

English

Run
Edit Program
External Memory

p Configurations V¥

3. Select Menu Languages (When Japanese, * —1—558) with the & (up) and & (down) buttons and press the (OK)
button.

English

Function
Clock

» Menu Languages
Backlight

4. Select Japanese (To switch from Japanese to English, 2258 ) with the 4> (down) button, and then press the (OK) button
to confirm.

English

Menu Languages:

English

« Selectable menu languages
The menu languages that can be selected are as follows.
English/Japanese/Chinese

Notes:
« The initial setting of the menu language is English.
« The initial setting of the menu language can be changed in the expansion modules configuration. For details, see "LCD Settings" on page 7-3.
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Setting the LCD Backlight ON Time

When the HMI module operation buttons are pressed, the backlight turns on. After an operation button is pressed and the
backlight turns on, the backlight automatically turns off if the operation buttons are not pressed for a certain amount of time.
On the system menu, you can set the time from when the backlight turns on until it turns off. These cannot be configured while
the user program is running.

These settings can be configured when the user program is stopped.

1. On the standard screen, press the d (ESC) + (OK) buttons.

Stopped

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select Configurations with the & (up) and & (down) buttons and press the (OK) button.

Run
Edit Program
External Memory

» Configurations V¥

3. Select Backlight with the ® (up) and & (down) buttons and press the (o« (OK) button.

Function

Clock

Menu Languages
p» Backlight

4. Move the cursor (digit) with the @ (left) and & (right) buttons.

Backlight ON time:
000fl0 s

5. Select the value with the & (up) and 4 (down) buttons, and then press the (o« (OK) button to set the backlight ON time.

Backlight ON time:
0000 s

« Backlight ON time configuration range

The backlight ON time configuration range is as follows.
0 to 65,535 seconds

Notes:
o The default backlight ON time is 10 seconds. The default value can be changed in the expansion modules configuration. For details, see "LCD
Settings" on page 7-3.
o The backlight ON time can be changed by modifying the value of D8067.
¢ When the backlight ON time is set from the system menu, the value of D8067 is modified.
¢ The value of D8067 returns to the default value when the battery backup dies.
o If the backlight ON time is 0, the backlight is always on.
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Configuring the Slave Number

The slave number used in maintenance communication and Modbus RTU communication can be configured.
These settings can be configured when the user program is stopped. This cannot be configured while the user program is running.

1. On the standard screen, press the (ESC) + (OK) buttons.

Stopped

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select Configurations with the & (up) and & (down) buttons and press the (OK) button.

Run

Edit Program
External Memory

» Configurations V¥

3. Select Function with the ® (up) and 4 (down) buttons and press the [ox (OK) button.

» Function

Clock

Menu Languages
Backlight

4. Select Communications with the ® (up) and & (down) buttons and press the (o« (OK) button.

» Communications
Message Settings

5. Select Slave Number with the & (up) and @ (down) buttons and press the (OK) button.

» Slave Number
CPU Network Settings
HMI Network Settings

The port selection screen is displayed.

6. Select Port 2 with the @ (up) and & (down) buttons and press the (o (OK) button.
For example, change the slave number of the port 2 to 1.

» Port 2:
0

7. Specify 1 with the & (up) and & (down) buttons and press the (OK) button.

Port 2:

l to confirm

» Port 2:
1

You can set the slave number of port 2 to 1.

¢ Selectable slave numbers
The slave numbers that can be selected are as follows.
e Port 1: 0 to 255
e Port 2: 0 to 255
e Port 3: 0 to 255
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Notes:

¢ When the slave number is modified from the system menu, the value in the slave number type (constant/special data register) configured
with WindLDR is modified. The slave number type cannot be changed from the system menu.

» If the slave number type configured with WindLDR is Constant, when the slave number is modified from the system menu and the
button is pressed, the modified slave number is reflected in the function area settings for the user program. If Special Data Register, the
values of D8100, D8102 and D8103 are modified. (The modification is not reflected in the function area settings for the user program.)

e The values of D8100, D8102 and D8103 return to the default values when the battery backup dies.

o The slave number range differs according to the communication mode (maintenance communication/Modbus RTU slave/Modbus TCP slave).
If a value outside the configuration range is set, the following message is displayed. Press the sd (ESC) button or the [0k button to return to
the configuration screen, and then set the correct slave number again.

Port 2:

Qut of valid range
0

e For maintenance communication, see Chapter 4 "Maintenance Communication via Port 1" in the "FC6A Series MicroSmart All-in-One Type
Communication Manual". For Modbus RTU slave/Modbus TCP slave, see Chapter 6 "Modbus RTU Communication via RS232C/RS485" in the
"FC6A Series MicroSmart All-in-One Type Communication Manual”.

Configuring the Network Settings

The CPU module and HMI module network settings can be configured. These settings are configured when the user program is stopped.
These cannot be configured while the user program is running.

Changing the CPU module network settings
= Changing the setting
1. On the standard screen, press the d (ESC) + (ox] (OK) buttons.

Stopped

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select Configurations with the ® (up) and & (down) buttons and press the (OK) button.

Run
Edit Program
External Memory

» Configurations V¥

3. Select Function with the & (up) and 4 (down) buttons and press the (o« (OK) button.

» Function
Clock
Menu Languages
Backlight

4. Select Communications with the & (up) and & (down) buttons and press the (ox (OK) button.

» Communications
Message Settings

5. Select CPU Network Settings with the @ (up) and @ (down) buttons and press the (OK) button.

Slave Number
» CPU Network Settings
HMI Network Settings

The network settings screen is displayed.
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6. Select Setting with the & (up) and % (down) buttons and press the (ox (OK) button.

CPU Network Settings
» Setting: Fixed
IP Address
192.168. 1. 5 V¥

7. With the & (up) and & (down) buttons, select ON or OFF.

Setting:

Fixed

Data Register:
DHCP

Notes:
« If you specify Data Register, the network settings cannot be configured because they are acquired from the data registers.
o The current network settings can be checked from the status monitor.

8. Press the (OK) button to change the CPU module's DHCP setting and to display the CPU Network Settings 1 screen.

CPU Network Settings
» Setting: Fixed
IP Address
192.168. 1. 5 V¥

Next, to change the IP address, subnet mask, gateway, preferred DNS server, and alternate DNS server, see the following pages.

« "Changing the IP address" on page 7-17, from step 2

o "Changing the subnet mask" on page 7-18, from step 2

« "Changing the gateway" on page 7-25, from step 2

o "Changing the preferred DNS server" on page 7-20, from step 2

¢ "Changing the alternate DNS server" on page 7-21, from step 2

9. Press the (ESC) button to display the screen in the following diagram. Select Yes with the 4 (down) button and press the
(OK) button.

Do you want to
configure network?
No

» Yes
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m Changing the IP address
1. Display the CPU Network Settings screen with the same procedure as steps 1 through 5 in "Changing the setting" on page 7-15.
2. Select IP Address with the @ (up) and & (down) buttons and press the (o« (OK) button.

CPU Network Settings
Setting: Fixed
» IP Address
192.168. 1. 5 V¥
The range is 000.000.000.000 to 255.255.255.255.
For example, change the IP address to 192.168.1.6.

3. Move the cursor with the «© (left) and & (right) buttons and modify the value with the ® (up) and @ (down) buttons.

IP Address:
192.168. 1. H

4. Press the (OK) button to change the CPU module's IP address to 192.168.1.6 and to display the CPU Network Settings
screen.

CPU Network Settings
Setting: Fixed
» IP Address
192.168. 1. 6 V¥
Next, to change the setting, subnet mask, gateway, preferred DNS server, and alternate DNS server, see the following pages.
¢ "Changing the setting" on page 7-15, from step 6

¢ "Changing the subnet mask" on page 7-18, from step 2

¢ "Changing the gateway" on page 7-19, from step 2

¢ "Changing the preferred DNS server" on page 7-20, from step 2
¢ "Changing the alternate DNS server" on page 7-21, from step 2

5. Press the (ESC) button to display the screen in the following diagram.
Select Yes with the &> (down) button and press the (OK) button.

Do you want to
configure network?
No

» Yes
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m Changing the subnet mask

1. Display the CPU Network Settings screen with the same procedure as steps 1 through 5 in "Changing the setting" on page 7-15.

CPU Network Settings
» Setting: Fixed
IP Address
192.168. 1. 6 V¥

2. Select Subnet Mask with the & (up) and @ (down) buttons and press the (o« (OK) button.

» Subnet Mask: A
255.255.255. 0
Default Gateway
0. 0. 0. 0V
The range is 000.000.000.000 to 255.255.255.255.

For example, change the subnet mask to 255.255.254.0.

3. Move the cursor with the © (left) and ® (right) buttons and modify the value with the & (up) and @ (down) buttons.

Subnet Mask
255.255.254 . 1)

4. Press the (o« (OK) button to change the CPU module's subnet mask to 255.255.254.0 and to display the following screen.

» Subnet Mask: A
255.255.254. 0
Default Gateway
0. 0. 0. 0V

Next, to change the setting, IP address, gateway, preferred DNS server, and alternate DNS server, see the following pages.

« "Changing the setting" on page 7-15, from step 6

o "Changing the subnet mask" on page 7-18, from step 2

« "Changing the gateway" on page 7-25, from step 2

o "Changing the preferred DNS server" on page 7-20, from step 2
o "Changing the alternate DNS server" on page 7-21, from step 2

5. Press the [sc (ESC) button to display the screen in the following diagram.
Select Yes with the @ (down) button and press the (OK) button.

Do you want to
configure network?
No

» Yes
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m Changing the gateway
1. Display the CPU Network Settings screen with the same procedure as steps 1 through 5 in "Changing the setting" on page 7-15.

CPU Network Settings
» Setting: Fixed
IP Address
192.168. 1. 6 V¥

2. Select Default Gateway with the ® (up) and @ (down) buttons and press the (@ (OK) button.

Subnet Mask A
255.255.254.0
p Default Gateway:
0. 0. 0. 0V
The range is 000.000.000.000 to 255.255.255.255.

For example, change the default gateway to 192.168.1.3.

3. Move the cursor with the @ (left) and & (right) buttons and modify the value with the ® (up) and @ (down) buttons.

Default Gatewa
192.168. 1.

4. Press the (o« (OK) button to change the CPU module's default gateway to 192.168.1.3 and to display the following screen.

Subnet Mask A
255.255.254.0
p Default Gateway:
192.168. 1. 3
Next, to change the setting, IP address, subnet mask, preferred DNS server, and alternate DNS server, see the following pages.
¢ "Changing the setting" on page 7-15, from step 6

e "Changing the IP address" on page 7-23, from step 2

¢ "Changing the subnet mask" on page 7-18, from step 2

e "Changing the preferred DNS server" on page 7-20, from step 2
¢ "Changing the alternate DNS server" on page 7-21, from step 2

5. Press the (s (ESC) button to display the screen in the following diagram.
Select Yes with the @ (down) button and press the (OK) button.

Do you want to
configure network?
No

» Yes

IDE c FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 7-19



7 HMI FuncrIion

= Changing the preferred DNS server
1. Display the CPU Network Settings screen with the same procedure as steps 1 through 5 in "Changing the setting" on page 7-15.

CPU Network Settings
» Setting: Fixed
IP Address
192.168. 1. 6 V¥

2. Select Preferred DNS Server with the @ (up) and & (down) buttons and press the (o« (OK) button.

» Preferred DNS Server: A
0. 0. 0. O
Alternate DNS Server:
0. 0. 0. 0V
The range is 000.000.000.000 to 255.255.255.255.
For example, change the preferred DNS server to 192.168.1.200.

3. Move the cursor with the @ (left) and & (right) buttons and modify the value with the @& (up) and 4 (down) buttons.

Preferred DNS Server:
192.168. 1.

4. Press the o« (OK) button to change the CPU module's preferred DNS server to 192.168.1.200 and to display the following
screen.

» Preferred DNS Server: A
192.168. 1.200
Alternate DNS Server:

0. 0. 0. 0V

Next, to change the setting, IP address, subnet mask, gateway, and alternate DNS server, see the following pages.

o "Changing the setting" on page 7-15, from step 6

« "Changing the IP address" on page 7-23, from step 2

o "Changing the subnet mask" on page 7-18, from step 2

¢ "Changing the preferred DNS server" on page 7-20, from step 2
o "Changing the alternate DNS server" on page 7-21, from step 2

5. Press the c (ESC) button to display the screen in the following diagram.
Select Yes with the (down) button and press the (OK) button.

Do you want to
configure network?
No

» Yes
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m Changing the alternate DNS server

1. Display the CPU Network Settings screen with the same procedure as steps 1 through 5 in "Changing the setting" on page 7-15.

>

CPU Network Settings

Setting: Fixed
IP Address
192.168. 1. 6 V¥

2. Select Alternate DNS Server with the & (up) and @ (down) buttons and press the (o« (OK) button.

>

Preferred DNS Server: A
192.168. 1.200
Alternate DNS Server:
0. 0. 0. 0V

The range is 000.000.000.000 to 255.255.255.255.
For example, change the alternate DNS server to 192.168.1.201.

3. Move the cursor with the @ (left) and ® (right) buttons and modify the value with the & (up) and @ (down) buttons.

Alternate DNS Server:
192.168. 1.F0H

4. Press the (OK) button to change the CPU module's alternate DNS server to 192.168.1.201 and to display the following
screen.

>

Preferred DNS Server: A
192.168. 1.200

Alternate DNS Server:
192.168. 1.201 V¥

Next

, to change the setting, IP address, subnet mask, gateway, and preferred DNS server, see the following pages.

"Changing the setting" on page 7-15, from step 6

"Changing the IP address" on page 7-17, from step 2
"Changing the subnet mask" on page 7-18, from step 2
"Changing the gateway" on page 7-19, from step 2

"Changing the preferred DNS server" on page 7-20, from step 2

5. Press the (ESC) button to display the screen in the following diagram.
Select Yes with the 4 (down) button and press the (OK) button.

>

Do you want to
configure network?
No

Yes
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Changing the HMI module network settings
= Changing the setting
1. On the standard screen, press the (ESC) + (OK) buttons.

Stopped

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select Configurations with the & (up) and & (down) buttons and press the (OK) button.

Run
Edit Program
External Memory

» Configurations V¥

3. Select Function with the ® (up) and 4 (down) buttons and press the o« (OK) button.

» Function
Clock
Menu Languages
Backlight

4. Select Communications with the @ (up) and & (down) buttons and press the (OK) button.

» Communications
Message Settings

5. Select HMI Network Settings with the @ (up) and & (down) buttons and press the [ox (OK) button.

Slave Number
CPU Network Settings
» HMI Network Settings

6. Select Setting with the & (up) and % (down) buttons and press the (ox (OK) button.

HMI Network Settings
» Setting: Fixed
IP Address
192.168. 0. 10 V¥

7. With the & (up) and & (down) buttons, select ON or OFF.

Setting:

Data Register:
DHCP

Notes:

« If you specify Data Register, the network settings cannot be configured because they are acquired from the data registers.

o The current network settings can be checked from the status monitor.
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8. Press the (o« (OK) button to change the HMI module's Setting and to display the HMI Network Settings 1 screen.

HMI Network Settings A
Setting: Fixed

» IP Address
192.168. 1. 10 V¥

Next, to change the IP address, subnet mask, gateway, preferred DNS server, and alternate DNS server, see the following pages.
e "Changing the IP address" on page 7-23, from step 2
¢ "Changing the subnet mask" on page 7-24, from step 2
¢ "Changing the gateway" on page 7-25, from step 2
¢ "Changing the preferred DNS server" on page 7-26, from step 2
» "Changing the alternate DNS server" on page 7-27, from step 2

9. Press the (ESC) button to display the screen in the following diagram. Select Yes with the & (down) button and press the
(o (OK) button.

Do you want to
configure network?
No

» Yes

m Changing the IP address

1. Display the HMI Network Settings screen with the same procedure as steps 1 through 5 in "Changing the setting" on page 7-22.

HMI Network Settings
» Setting: Fixed
IP Address
192.168. 1. 10 V¥

2. Select IP Address on HMI Network Settings with the the @ (up) and @ (down) buttons and press the (OK) button.

HMI Network Settings A
Setting: Fixed
» IP Address
192.168. 1. 10 V¥
The range is 000.000.000.000 to 255.255.255.255.
For example, change the IP address to 192.168.11.6.

3. Move the cursor with the «@ (left) and ® (right) buttons and modify the value with the & (up) and @ (down) buttons.

IP Address
192.168. 11.1IB

4. Press the (OK) button to change the HMI module's IP address to 192.168.11.6 and to display the following screen.

HMI Network Settings A
Setting: Fixed

» IP Address
192.168. 1. 6 V¥

Next, to change the setting, subnet mask, gateway, preferred DNS server, and alternate DNS server, see the following pages.
« "Changing the setting" on page 7-22, from step 5
o "Changing the subnet mask" on page 7-24, from step 2
¢ "Changing the gateway" on page 7-25, from step 2
¢ "Changing the preferred DNS server" on page 7-26, from step 2
¢ "Changing the alternate DNS server" on page 7-27, from step 2

5. Press the (ESC) button to display the screen in the following diagram.
Select Yes with the @ (down) button and press the (ox] (OK) button.

Do you want to
configure network?
No

» Yes
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m Changing the subnet mask

1. Display the HMI Network Settings screen with the same procedure as steps 1 through 5 in "Changing the setting" on page 7-

22.

HMI Network Settings
» Setting: Fixed
IP Address

192.168. 11. 6 V¥

2. Select Subnet Mask with the & (up) and @ (down) buttons and press the (o« (OK) button.

255.255.255. 0
Default Gateway

» Subnet Mask: A

0. 0. 0. 0V

The range is 000.000.000.000 to 255.255.255.255.
For example, change the subnet mask to 255.255.254.0.

3. Move the cursor with the © (left) and & (right) buttons and modify the value with the & (up) and & (down) buttons.

Subnet Mask:
255.255.254 1R

4. Press the (o« (OK) button to change the HMI module's subnet mask to 255.255.254.0 and to display the following screen.

255.255.254. 0
Default Gateway

» Subnet Mask: A

0. 0. 0. 0V

Next, to change the setting, IP address, gateway, preferred DNS server, and alternate DNS server, see the following pages.

o "Changing the setting" on page 7-22, from step 5

o "Changing the IP address" on page 7-23, from step 2

« "Changing the gateway" on page 7-25, from step 2

o "Changing the preferred DNS server" on page 7-26, from step 2
o "Changing the alternate DNS server" on page 7-27, from step 2

5. Press the [sc (ESC) button to display the screen in the following diagram.
Select Yes with the @ (down) button and press the (OK) button.

Do you want to
configure network?
No

» Yes
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m Changing the gateway
1. Display the HMI Network Setti

ngs screen with the same procedure as steps 1 through 5 in "Changing the setting" on page 7-22.

HMI Network Settings
» Setting: Fixed
IP Address
192.168. 11. 6 V¥

2. Select Default Gateway with the & (up) and 4 (down) buttons and press the (o« (OK) button.

Subnet Mask: A
255.255.254. 0
p Default Gateway
0. 0. 0. 0V

The range is 000.000.000.000 to

255.255.255.255.

For example, change the gateway to 192.168.11.3.

3. Move the cursor with the @©

(left) and & (right) buttons and modify the value with the & (up) and &> (down) buttons.

Default Gatewa
192.168. 11.

4. Press the (o« (OK) button to change the HMI module's gateway to 192.168.11.3 and to display the following screen.

Subnet Mask: A
255.255.254. 0
p Default Gateway:
192.168. 11. 3 V¥

Next, to change the setting, IP address, subnet mask, preferred DNS server, and alternate DNS server, see the following pages.

» "Changing the setting" on page 7-22

e "Changing the IP address" on page 7-23

¢ "Changing the subnet mask" on page 7-24

¢ "Changing the preferred DNS s

erver" on page 7-26, from step 2

» "Changing the alternate DNS server" on page 7-27, from step 2

5. Press the d (ESC) button to

display the screen in the following diagram.

Select Yes with the @ (down) button and press the (o« (OK) button.

Do you want to
configure network?
No

» Yes

IDE c FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 7-25



7 HMI FuncrIion

= Changing the preferred DNS server
1. Display the HMI Network Settings screen with the same procedure as steps 1 through 5 in "Changing the setting" on page 7-22.

HMI Network Settings
» Setting: Fixed
IP Address
192.168. 11. 6 V¥

2. Select Preferred DNS Server with the @ (up) and & (down) buttons and press the (o« (OK) button.

» Preferred DNS Server: A
0. 0. 0. O
Alternate DNS Server:
0. 0. 0. 0V
The range is 000.000.000.000 to 255.255.255.255.
For example, change the preferred DNS server to 192.168.11.200.

3. Move the cursor with the @ (left) and & (right) buttons and modify the value with the @& (up) and 4 (down) buttons.

Preferred DNS Server:
192.168. 11 .0

4. Press the o« (OK) button to change the HMI module's preferred DNS server to 192.168.11.200 and to display the following
screen.

» Preferred DNS Server: A
192.168. 11.200
Alternate DNS Server:

0. 0. 0. 0V

Next, to change the setting, IP address, subnet mask, gateway, and alternate DNS server, see the following pages.

« "Changing the setting" on page 7-22, from step 6

« "Changing the IP address" on page 7-23, from step 2

o "Changing the subnet mask" on page 7-24, from step 2

¢ "Changing the preferred DNS server" on page 7-26, from step 2
o "Changing the alternate DNS server" on page 7-27, from step 2

5. Press the c (ESC) button to display the screen in the following diagram.
Select Yes with the (down) button and press the (OK) button.

Do you want to
configure network?
No

» Yes
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m Changing the alternate DNS server

1. Display the HMI Network Settings screen with the same procedure as steps 1 through 5 in "Changing the setting" on page 7-22.

HMI Network Settings
» Setting: Fixed
IP Address
192.168. 11. 6 V¥

2. Select Alternate DNS Server with the & (up) and @ (down) buttons and press the (o« (OK) button.

Preferred DNS Server: A
192.168. 11.200
P Alternate DNS Server:
0. 0. 0. 0V
The range is 000.000.000.000 to 255.255.255.255.
For example, change the alternate DNS server to 192.168.11.201.

3. Move the cursor with the @ (left) and ® (right) buttons and modify the value with the & (up) and @ (down) buttons.

Alternate DNS Server:
192.168. 11 .0

4. Press the (OK) button to change the HMI module's alternate DNS server to 192.168.11.201 and to display the following
screen.

Preferred DNS Server: A
192.168. 11.200
P Alternate DNS Server:
192.168. 11.201 V¥

Next, to change the setting, IP address, subnet mask, gateway, and preferred DNS server, see the following pages.

o "Changing the setting" on page 7-22, from step 6

e "Changing the IP address" on page 7-23, from step 2

o "Changing the subnet mask" on page 7-24, from step 2

e "Changing the gateway" on page 7-25, from step 2

e "Changing the preferred DNS server" on page 7-26, from step 2

5. Press the (ESC) button to display the screen in the following diagram.
Select Yes with the 4 (down) button and press the (OK) button.

Do you want to
configure network?
No

» Yes
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Changing the Message Display Settings

Modifying the Scroll Speed
The scroll speed for messages displayed with the message (MSG) instruction can be configured.

These settings can be configured when the user program is stopped. This cannot be configured while the user program is running.

1. On the standard screen, press the (ESC) + (OK) buttons.

Stopped

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select Configurations with the & (up) and & (down) buttons and press the (OK) button.

Run
Edit Program
External Memory

» Configurations V¥

3. Select Function with the @& (up) and @ (down) buttons and press the (o« (OK) button.

» Function
Clock
Menu Languages
Backlight

4. Select Message Settings with the ® (up) and 4@ (down) buttons and press the (OK) button.

Communications
» Message Settings

5. Select Scroll Settings with the @ (up) and @ (down) buttons and press the (OK) button.

» Scroll Settings
Blink Settings

6. Select Scroll Speed with the & (up) and @ (down) buttons and press the (OK) button.

» Scroll Speed:
500 ms

Scroll Unit:

1-character

7. Modify the value with the @& (up) and 4 (down) buttons and press the (OK) button.

For example, change the value to 700 ms.

Scroll Speed:
700JE

Scroll Unit:
1-character

« Selectable scroll speeds

The scroll speeds that can be selected are as follows.
500/600/700/800/900/1000 ms
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Configuring the Scroll Unit
The scroll unit for messages displayed with the message (MSG) instruction can be configured.
These settings can be configured when the user program is stopped. This cannot be configured while the user program is running.

1. On the standard screen, press the (ESC) + (OK) buttons.

Stopped

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select Configurations with the & (up) and & (down) buttons and press the (ok] (OK) button.

Run
Edit Program
External Memory

p Configurations V¥

3. Select Function with the @& (up) and 4 (down) buttons and press the (o« (OK) button.

» Function
Clock
Menu Languages
Backlight

4. Select Message Settings with the ® (up) and 4 (down) buttons and press the (OK) button.

Communications
» Message Settings

5. Select Scroll Settings with the & (up) and 4 (down) buttons and press the (OK) button.

» Scroll Settings
Blink Settings

6. Select Scroll Unit with the @ (up) and & (down) buttons and press the (OK) button.

Scroll Speed:
500 ms
» Scroll Unit:
1-character

7. Madify the scroll unit with the ® (up) and @ (down) buttons and press the (OK) button.

Scroll Unit:

¢ Selectable scroll units

The scroll units that can be selected are as follows.
1 character/1-dot
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Configuring the Blinking Speed
The blinking speed for messages displayed with the message (MSG) instruction can be configured.
These settings can be configured when the user program is stopped. This cannot be configured while the user program is running.

1. On the standard screen, press the (ESC) + (OK) buttons.

Stopped

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select Configurations with the & (up) and & (down) buttons and press the (o« (OK) button.

Run
Edit Program
External Memory

» Configurations V¥

3. Select Function with the @&

» Function
Clock
Menu Languages
Backlight

Communications
» Message Settings

(up) and 4 (down) buttons and press the (o« (OK) button.

4. Select Message Settings with the & (up) and < (down) buttons and press the (OK) button.

5. Select Blink Settings with the & (up) and 4 (down) buttons and press the (OK) button.

Scroll Settings
» Blink Settings

6. Select Blinking Speed with the @ (up) and & (down) buttons and press the (OK) button.

» Blinking Speed:
500 ms

» Blinking Speed:
1000 iE

« Selectable blinking speeds

7. Modify the value with the & (up) and @ (down) buttons and press the (OK) button. For example, change the value to 1,000 ms.

The blinking speeds that can be selected are as follows.
500/600/700/800/900/1000 ms
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Setting the Calender/Clock

This section describes how to adjust the internal clock in the CPU module.
These settings can be configured when the user program is stopped. This cannot be adjusted while the user program is running.

1. On the standard screen, press the (ESC) + (OK) buttons.

Stopped

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

Run
Edit Program
External Memory

» Configurations V¥

Function

» Clock
Menu Languages
Backlight

2. Select Configurations with the @& (up) and & (down) buttons and press the (OK) button.

3. Select Clock with the & (up) and 4 (down) buttons and press the o« (OK) button.

4. Move the cursor (year<month<>day< hour< minute<>second) with the @ (left) and & (right) buttons and modify the value

with the @& (up) and 4 (down) buttons.
For example, modify Day. Move the cursor to Day with the @ (left) and & (right) buttons.

2015/12/ T
13: 30: 40

5. Modify Day with the & (up)

2015/12 /[
13: 30: 40

6. From Day position, press the ® (right) button to next move to the (hour:minute:second) row.
For example, modify Minute. Move the cursor to Minute with the «© (left) and & (right) buttons.

2015/12/04
13: Bli: 40

and & (down) buttons.

7. Modify Minute with the & (up) and & (down) buttons.

2015/12/04
13: BH: 40
8. Press the (OK) button to confirm the modifications to the calendar/clock.
¢ Calendar/clock configuration range
The calendar/clock configuration range is as follows.
Year Month Day Hour Minute Second
2000 to 2099 01to 12 01 to 31 00 to 23 00 to 59 00 to 59
Notes:

« When the date is modified, the day of the week automatically changes. The day of the week is not displayed on the configuration screen.

« If an invalid date is set, an error message is displayed. When the error message is displayed, press the (ESC) button or the (0K)
button to return to the configuration screen, and then set a valid date.
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Monitoring the FC6A Series MicroSmart

Monitoring Device Values

You can check device values on the FC6A Series MicroSmart. The HMI module features two types of device monitors.

Going to device monitor mode from the standard screen

Device values can be checked but not modified.

Running Device Monitor on the system menu

Device values can be checked and modified.

Device values can be monitored regardless of the user program operating status (run/stop). This section describes the device
monitor mode when the user program is running.

1.

If you press the @ (left) and & (right) buttons on the standard screen, the FC6A Series MicroSmart switches to the device
monitor mode and the device values can be monitored (Device values cannot be modified). Continue to press the «© (left) and
@ (right) buttons to change the device type.

R 0000, 0128456789
R0010: 0123456789
R 0020+ 0123456H89
R0030: 0123456789

The device type changes in the order below.

:

»

_—
B —

@©

Data Register  Special Data Register Expansion Data Register Special Internal Relay  Expansion Internal Relay

Running

2015/DEC/01/TUE

13:30:40

»

—
-——————

@

I 0000:
I 0010
I 0020
I 0030-

01K34567
01234867
00234567
01234567

D

D

I, Q, T, C, M, M (special internal relays), M (expansion internal relays), and R are bit devices.
TC, TP, CC, CP, D, D (special data registers), and D (expansion data registers) are word devices.

2. Press the @ (up) and 4 (down) buttons to change the device number.

[ 0000 01M34567
I 0010- 01234867
I 0020 0234567
I 0030 012345
1@
I 0010- 01234867
I 0020 Of234567
I 0030 012345
I 0040- 01234560

7-32

Shows the on/off state of the inputs (I).

Inverted inputs are on state.

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

IDEC



7" HMI FuncTtIion

Modifying Device Values

This section describes how to specify a device and modify that device value.

Modifying a Bit Device Value
This section describes an example of switching on M0012 while the user program is running.

1. On the standard screen, press the (ESC) + (OK) buttons.

Running

2015/DEC/01/TUE

13:30:40

The system menu is displayed.
2. Select Device Monitor with the @ (up) and @ (down) buttons and press the (OK) button.

The FC6A Series MicroSmart switches to the Device Monitor mode.

Stop

External Memory
p» Device Monitor
Status Monitor V¥

3. Select device type: M (internal relay) with the @ (left) and ® (right) buttons and press and hold the (ox] (OK) button.

0 flashes to indicate the focus is on M0000.

» M00000: -01E34567
M00010: 01234867
M00020: O0M234567
M00030. 012345

4. With the @ (up) and @ (down) buttons, select M0010.
0 flashes to indicate the focus is on M0010.

5. Move the cursor to 2 with the & (right) button and press the (o« (OK) button.

M00000: 0134567
» M00010: :01234K67
M00020:  0f234567
M0O0030: 012345
M00000: 0134567
»M00010:  01E34867
M00020:  OM234567
M00030: 012345

MO0012 turns on.

IDEC
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Modifying a Word Device Value
This section describes an example of changing D0002 to 500 while the user program is running.

1. On the standard screen, press the (ESC) + [oq] (OK) buttons.

Running

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select Device Monitor with the @ (up) and @ (down) buttons and press the (OK) button.
The FC6A Series MicroSmart switches to the Device Monitor mode.

Stop
External Memory

» Device Monitor
Status Monitor V¥

3. Select device type: D (Data Register) with the @ (left) and ® (right) buttons and press and hold the (o« (OK) button.

» D00000:
D00010:
D00020:
D00030:

4. Select D0002 with the @ (up) and @ (down) buttons and press the (OK) button.

D00000: 0
D00010: 0
» D00020: 0
D00030: 0

5. Move the digit with the & (right) button and modify the value with the & (up) and & (down) buttons.

[N NeNe)

Change Device Val.:
D 00002: 00800
DEC (W)

6. Press the (OK) button to confirm.

D 00000: 0
D 00010: 0
» D00020: 500
D 00030: 0
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Monitoring the FC6A Series MicroSmart Status

You can check the FC6A Series MicroSmart system software version, scan time, protection status, CPU network settings, and HMI

network settings.
1. On the standard screen, press the (ESC) + (OK) buttons.

When the user program is running When the user program is stopped

Running Stopped
2015/DEC/01/TUE 2015/DEC/01/TUE
13:30:40 13:30:40

The system menu is displayed.

2. Select Status Monitor with the @ (up) and 4 (down) buttons and press the (o« (OK) button.

When the user program is running ~ When the user program is stopped

Stop External Memory A
External Memory Configurations
Device Monitor Device Monitor

» Status Monitor V| [» Status Monitor V¥

3. The system version is displayed. Press the & (down) button.

When the user program is running  When the user program is stopped

System Version: System Version:

1.00 1.00

Run/Stop Status: Run/Stop Status:

Running v Stopped v
4. The scan time is displayed. Press the & (down) button.

Scan Time: A

Current: 2 ms

Maximum: 4 ms

Minimum: 2 msVY

5. The upload protection status is displayed. Press the @ (down) button.

Protection Status: A
Read Program:
None

\ 4

6. The download protection status is displayed. Press the &> (down) button.

Write Program: A
None

\ 4

7. CPU Network Settings 1 is displayed. Press the > (down) button.

CPU Network Settings A
Setting: Fixed
IP Address
192.168. 1. 6 V¥

8. CPU Network Settings 2 is displayed. Press the 4 (down) button.
CPU Network Settings 2A

Subnet Mask:
255.255.254. 0V
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9. CPU Network Settings 3 is displayed. Press the 4 (down) button.
CPU Network Settings 3A

Default Gateway:
192.168. 1. 3 V¥

10. CPU Network Settings 4 is displayed. Press the @ (down) button.
CPU Network Settings 4A

Preferred DNS Server:
192.168. 1.200 V¥

11. CPU Network Settings 5 is displayed. Press the 4 (down) button.
CPU Network Settings 5A

Alternate DNS Server:
192.168. 1.201 V¥

12. CPU Network Settings 6 is displayed. Press the @ (down) button.
CPU Network Settings 6A

MAC Address:
FF-FF-FF-FF-FF-FF ¥

13. HMI Network Settings 1 is displayed. Press the 4 (down) button.

HMI Network Settings 1A
Setting: Fixed
IP Address
192.168. 11. 6 V¥

14. HMI Network Settings 2 is displayed. Press the @ (down) button.
HMI Network Settings 2A

Subnet Mask:
255.255.254. 0V

15. HMI Network Settings 3 is displayed. Press the 4 (down) button.
HMI Network Settings 3A

Default Gateway
192.168. 11. 3 V¥

16. HMI Network Settings 4 is displayed. Press the @ (down) button.
HMI Network Settings 4 A

Preferred DNS Server:
192.168. 11.200 V¥

17. HMI Network Settings 5 is displayed. Press the 4 (down) button.
HMI Network Settings 5A

Alternate DNS Server:
192.168. 11.201 V¥

18. HMI Network Settings 6 is displayed. Press the @ (down) button.
HMI Network Settings 6A

MAC Address:
FF-FF-FF-FF-FF-FF ¥
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Checking/Clearing Error Information

This section describes how to check error details and how to clear the error when an error occurs while the user program is
running and an error message is displayed on the LCD.

Checking the Error Details and Clearing the Error

1. When an error occurs, the following message is displayed.

When an error occurs while user program is When an error occurs while user program is running

running and the user program stops and the user program continues running
Error! Error!
PLC is stopped. PLC is running.
Press OK button for Press OK button for
more details. more details.

2. Press and hold the (OK) button. The error code is displayed.

»General Error: 3
Execution Error:0
Clear Error

Error details can also be checked from Error Status on the system menu.

3. Select the error type with the ® (up) and & (down) buttons and press the (OK) button.
Only errors that have occurred are displayed.

»General Error: 3
Power failure
Watchdog Timer

4. Press the ksd (ESC) button.
5. Select Clear Error with the & (down) button and press the (OK) button.

General Error: 3
Execution Error:0
»Clear Error

6. Select Yes with the & (down) button and press the (OK) button.

Do you want to
clear error code?
No

> Yes

General errors and user program execution error are cleared.

Note: For details on error information, see "General Error Codes" on page 13-3.
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Checking Error Information from the System Menu

You can check error information from the system menu.

1. On the standard screen, press the (ESC) + (OK) buttons.
The system menu is displayed.

2. Select Error Status with the @ (up) and < (down) buttons and press the (OK) button.

External Memory A
Device Monitor
Status Monitor

» Error Status

3. The error code is displayed.

»General Error: 3
Execution Error:0
Clear Error

4. Select the error type with the @ (up) and 4 (down) buttons and press the (OK) button.
Only errors that have occurred are displayed.

General Error:
Power failure
Program Execution
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Displaying Arbitrary Messages
This section describes how to switch the message displayed on the LCD by executing the message (MSG) instruction.
Switching between Multiple Message Screens
When the display conditions for multiple MSG instructions are satisfied, the messages are displayed according to the priorities set
for the MSG instructions.
The message with the highest priority is displayed, out of all the MSG instructions with the inputs on, by pressing the & (up)
button on the standard screen.
By further pressing the & (up) button, the message with the next highest priority is displayed.

1. On the standard screen, press the ® (up) button.

Running

2015/DEC/01/TUE
13:30:40
The message with the highest priority is displayed out of all the MSG instructions with the inputs on.

Today's production count
Type A: 10000 pcs.
Type B: 30000 pcs.

2. Press the & (up) button.
The message with the next highest priority is displayed.

*Insufficient parts®

Manu. Line Process 1
2015/06/01

3. Press the @ (down) button.

Today's production count
Type A: 10000 pcs.
Type B: 30000 pcs.

4. Press the sd (ESC) button to return to the standard screen.

Running

2015/DEC/01/TUE
13:30:40

For details on the MSG instruction, see Chapter 12 "Display Instructions" in the "FC6A Series MicroSmart LAD Programming
Manual".
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Maintaining the SD Memory Card

This section describes how to stop access to the SD memory card inserted into the CPU module and how to format the SD memory
card.

Stopping Access to the SD Memory Card

Access to the SD memory card inserted into the CPU module is stopped using the HMI module buttons.
Access to the SD memory card can be stopped regardless of whether the user programming is running or stopped.

1. On the standard screen, press the (ESC) + [oq] (OK) buttons.

When the user program is running When the user program is stopped

Running Stopped
2015/DEC/01/TUE 2015/DEC/01/TUE
13:30:40 13:30:40

The system menu is displayed.
2. Select External Memory with the & (up) and & (down) buttons and press the (o (OK) button.

When the user program is running When the user program is stopped

Stop Run

» External Memory Edit Program
Device Monitor » External Memory
Status Monitor V Configurations V¥

3. Select SD Card with the & (up) and & (down) buttons and press the (o« (OK) button.

» SD Card

4. Select Stop Access with the @ (up) and 4> (down) buttons and press the (o« (OK) button.

» Stop Access
Format
Recipe
Program

5. Select Yes with the @ (down) button and press the (o« (OK) button.

Do you want to stop
SD card access?
No

> Yes

6. While the access to the SD memory card is being stopped, the screen below is displayed. When stopping the access is finished,
the screen in step 4 is displayed.

A\
A

Notes:
o Set the write-protect switch on the SD memory card to insert into the CPU module to the off position.

o Insert and remove the SD memory card in the direction indicated on the CPU module.

Do not remove the SD memory card while the access to it is being stopped. There is a risk of damage to the SD memory card and the data
stored on it. Check that the SD memory card status indicator LED [SD] is off and then remove the SD memory card from the CPU module.
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Format SD memory card with the FC6A Series MicroSmart

The SD memory card inserted into the CPU module is formatted using the HMI module buttons. In order to save the log data,
format the SD memory card in the CPU module.

The SD memory card can be formatted when the user program is stopped. The SD memory card cannot be formatted when the
user program is running.

1. On the standard screen, press the (ESC) + (v (OK) buttons.

Stopped

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select External Memory with the @ (up) and &> (down) buttons and press the (o« (OK) button.

Run
Edit Program

» External Memory
Configurations VY

3. Select SD Card with the @ (up) and @ (down) buttons and press the (OK) button.

» SD Card

4. Select Format with the & (up) and @ (down) buttons and press the (OK) button.

Stop Access
» Format

Recipe

Program

5. Select Yes with the & (down) button and press the (OK) button.

Do you want to
format SD card?
No

> Yes

6. While the SD memory card is being formatted, the screen below is displayed. When the format is finished, the screen in step 4
is displayed.

v
A
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Reading and Writing Recipe Files

This section describes how to write recipe files to the SD memory card and how to read recipe files from the SD memory card.
Writing Recipe Files (SD memory card —> CPU module)

1. On the standard screen, press the (ESC) + (OK) buttons.

Stopped

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select External Memory with the @ (up) and @ (down) buttons and press the (OK) button.

Run
Edit Program

» External Memory
Configurations V¥

3. Select SD Card with the ® (up) and & (down) buttons and press the (OK) button.

» SD Card

4. Select Recipe with the @ (up) and @ (down) buttons and press the (o« (OK) button.

Stop Access
Format

» Recipe
Program

5. Select Write Recipe with the @ (up) and @ (down) buttons and press the (OK) button.

» Write Recipe
Read Recipe

6. Select Block Number with the & (up) and @ (down) buttons and press the (OK) button.

Write Recipe
(SD->PLC)
Block Number: f]

7. While the recipe is being written, the screen below is displayed. When finished, the screen in step 5 is displayed.

vy
A
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Reading Recipe Files (CPU module —> SD memory card)
1. On the standard screen, press the (ESC) + (OK) buttons.

Stopped

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select External Memory with the @ (up) and & (down) buttons and press the ok (OK) button.

Run
Edit Program

» External Memory
Configurations VY

3. Select SD Card with the @ (up) and & (down) buttons and press the (o (OK) button.

» SD Card

4. Select Recipe with the @ (up) and 4 (down) buttons and press the (OK) button.

Stop Access
Format

» Recipe
Program

5. Select Read Recipe with the & (up) and & (down) buttons and press the (ox] (OK) button.

Write Recipe
» Read Recipe

6. Select Block Number with the & (up) and @ (down) buttons and press the (OK) button.

Read Recipe
(PLC->SD)
Block Number:

7. While the recipe is being read, the screen below is displayed. When finished, the screen in step 5 is displayed.

v
A
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Uploading/Downloading the User Program

This section describes how to download the user program on the SD memory card to the CPU module and how to upload the user
program on the CPU module to the SD memory card when the user program is stopped.

Downloading the User Program (SD memory card —> CPU module)

Download the user program on the SD memory card to the CPU module.

1. On the standard screen, press the (ESC) + (OK) buttons.

Stopped

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select External Memory with the & (up) and & (down) buttons and press the (o (OK) button.

Run
Edit Program

» External Memory
Configurations V¥

3. Select SD Card with the ® (up) and & (down) buttons and press the (OK) button.

p SD Card

4. Select Program with the ® (up) and @ (down) buttons and press the (OK) button.

Stop Access
Format
Recipe

» Program

5. Select Download with the @& (up) and & (down) buttons and press the (OK) button.

» Download
Upload

6. Select the zId file to download with the & (up) and 4> (down) buttons and press the (OK) button.™

File Namei.z]d):
abcdefgh

*1 Files that can be selected to download are zId files stored in the PROGRAM folder on the SD memory card.

7. The following screen is displayed when the user program is being downloaded™2. When finished, the screen in step 4 is
displayed.

v
A

*2  When downloading the system software, the software is reset during the download and the screen is reset to the standard screen.
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Uploading the User Program (CPU module —> SD memory card)
Upload the user program on the CPU module to the SD memory card.

1. On the standard screen, press the (ESC) + (OK) buttons.

Stopped

2015/DEC/01/TUE
13:30:40

The system menu is displayed.

2. Select External Memory with the @ (up) and @ (down) buttons and press the o« (OK) button.

Run
Edit Program

» External Memory
Configurations V¥

3. Select SD Card with the @ (up) and @ (down) buttons and press the (OK) button.

p SD Card

4. Select Program with the ® (up) and 4 (down) buttons and press the (o« (OK) button.

Stop Access
Format
Recipe

» Program

5. Select Upload with the @ (up) and 4> (down) buttons and press the (o] (OK) button.

Download
» Upload

6. Enter the file name to create by the upload with the & (up), @ (down), © (left), and ® (right) buttons and press the (oK
(OK) button.™

File Name:
Moioad .z1d

*1 The file name that can be entered is between one and eight characters in length. The file name is the entered value from the beginning to the
space. The uploaded file is stored in the PROGRAM folder on the SD memory card.

7. The screen below is displayed while the user program is uploaded. When the upload is finished, the screen in step 4 is
displayed.

> <
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System Menu Hierarchy Diagram

The HMI module system menu hierarchy is as follows.

Standard screen

System menu

—{ Edit Program }—{ T/C Preset Values ]

—{ External Memory }—{ SD Card }——{ Stop Access ]
—{ Format | —{write Recipe |
—{ Recipe Read Recipe |
—{ Program Download |
Upload | —{Port1 |
—{ Configurations Function }——{ Communications}——{ Slave Number }——{ Port 2 ]

Menu Languages

—{ CPU Network Settings }——{ CPU Network Settings Setting
I cPU Network settings Subnet Mask
| Device Monitor | Specify Device |
| [Status Monitor || System Version | | cPU Network settings Preferred DNS Server |
E—
| HMI Network Settings Setting
| HMI Network Settings Subnet Mask
L{ HMI Network Settings Preferred DNS Server |
E—

Scroll Speed

—{ Message Settings Scroll Settings Scroll Unit ]

—{ Protection Status Upload ] Blink Settings }—{ Blinking Speed ]

—< CPU Network Settings 1
—<CPU Network Settings 2
—<CPU Network Settings 3
—<CPU Network Settings 4
—<CPU Network Settings 5
—<CPU Network Settings 6
—< HMI Network Settings 1
—< HMI Network Settings 2
—< HMI Network Settings 3
—< HMI Network Settings 4
General Error | [HMI Network Settings 5 )— Alternate DNS Server |

—< HMI Network Settings 6

Clear Error

—{ Error Status
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Communication Functions

This section describes the communication functions that can be used with the HMI module connected to the CPU module.
Connection Settings

The HMI module can relay (pass through) CPU module Ethernet communication using a maximum of eight connections.

The usable communication mode is maintenance communication server.

Maintenance Communication Server

==

HMI Module | =—Pass-thro === CPU Module

Connection 1 Jth Connection 3
(e ‘
I l Connection 2 I

Ethernet

0
|

«—

WindLDR WindLDR
= =
Computer Computer Operator Interface

Notes:

o For details on the HMI module's network settings and connection settings, see Chapter 3 "Network Settings" in the "FC6A Series MicroSmart
All-in-One Type Communication Manual".

» For details on the maintenance communication server function, see Chapter 4 "Maintenance Communication via Ethernet Port 1" in the "FC6A
Series MicroSmart All-in-One Type Communication Manual".
Send e-mail function

Up to 255 types of e-mails can be sent by using the HMI module and executing the EMAIL instruction in the user program.

The languages that can be used are English, Japanese (ISO-2022-JP), Chinese (GB2312), Western European languages (ISO-
8859-1), and Unicode (UFT-8).

For Japanese, the title can be set to 100 double-byte characters and the body can be set to around 1,600 characters. The values
of data registers can also be embedded in the body of an e-mail.

Note: For details on the send e-mail function, see Chapter 10 "Send E-mail Function" in the "FC6A Series MicroSmart All-in-One Type
Communication Manual".
Web server function

Using the HMI module, the status of the CPU module can be checked and device values can be checked and modified with a web
browser on a computer.

Web page data created by the user can also be downloaded to the HMI module. The HMI module can store a maximum of 5 MB of
data.

Device values can be displayed on the web page and also overwritten. The CPU module can be managed without any knowledge
of difficult HTML. Access controls can also be applied by using password authentication.

Note: For details on the web server function, see Chapter 11 "Web Server" in the "FC6A Series MicroSmart All-in-One Type Communication Manual".
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8: INSTRUCTIONS REFERENCE

Introduction

This chapter provides a list of FC6A Series MicroSmart instructions and describes their functions.

The instructions are divided into basic instructions, which perform sequencing, and advanced instructions, which perform moves,
comparisons, Boolean computations, binary arithmetic operations, bit shifts, and other operations.

Basic Instruction List

See Page
Symbol Name Function (LAD Programming
Manual)
AND And Series connection of NO contact 4-4
AND LOD And Load Series connection of circuit blocks 4-5
ANDN And Not Series connection of NC contact 4-4
BPP Bit Pop f;t;;f;rﬁze result of bit logical operation which was saved 46
BPS Bit Push Saves the result of bit logical operation temporarily 4-6
BRD Bit Read E::(;z rt::| ;esult of bit logical operation which was saved 46
CC= Counter Comparison (=) Equal to comparison of counter current value 4-18
CC>= Counter Comparison (>=) Greater than or equal to comparison of counter current value 4-18
CDP Dual Pulse Reversible Counter Dual pulse reversible counter (0 to 65,535) 4-11
CDPD Egﬁ::;;ﬁoé‘ll?;ae'f“'se Double-word dual pulse reversible counter (0 to 4,294,967,295) 4-14
CNT Adding Counter Adding counter (0 to 65,535) 4-11
CNTD Double-Word Adding Counter Double-word adding counter (0 to 4,294,967,295) 4-14
Cub EZ\//Eros‘:ll)Tesgic:tZ: Up/down selection reversible counter (0 to 65,535) 4-11
CUDD Double-Word Up/Down Double-word up/down selection reversible counter 414
Selection Reversible Counter (0 to 4,294,967,295)
DC= Data Register Comparison (=) Equal to comparison of data register value 4-20
DC>= Data Register Comparison (>=) Greater than or equal to comparison of data register value 4-20
END End Ends a program 4-30
JEND Jump End Ends a jump instruction 4-29
JMP Jump Jumps a designated program area 4-29
LOD Load Stores intermediate results and reads contact status 4-1
LODN Load Not Stores intermediate results and reads inverted contact status 4-1
MCR Master Control Reset Ends a master control 4-27
MCS Master Control Set Starts a master control 4-27
OR Or Parallel connection of NO contact 4-4
OR LOD Or Load Parallel connection of circuit blocks 4-5
ORN Or Not Parallel connection of NC contact 4-4
ouT Output Outputs the result of bit logical operation 4-1
OUTN Output Not Outputs the inverted result of bit logical operation 4-1
RST Reset Resets output, internal relay, or shift register bit 4-3
SET Set Sets output, internal relay, or shift register bit 4-3
SFR Shift Register Forward shift register 4-22
SFRN Shift Register Not Reverse shift register 4-22
SOTD Single Output Down Falling-edge differentiation output 4-26
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8: INSTRUCTIONS REFERENCE

See Page
Symbol Name Function (LAD Programming

Manual)
SOTU Single Output Up Rising-edge differentiation output 4-26
TIM 100-ms Timer Subtracting 100-ms timer (0 to 6,553.5 s) 4-7
TIMO 100-ms Off-delay Timer Subtracting 100-ms off-delay timer (0 to 6,553.5 s) 4-10
TMH 10-ms Timer Subtracting 10-ms timer (0 to 655.35 s) 4-7
TMHO 10-ms Off-delay Timer Subtracting 10-ms off-delay timer (0 to 655.35 s) 4-10
TML 1-s Timer Subtracting 1-s timer (0 to 65,535 s) 4-7
TMLO 1-s Off-delay Timer Subtracting 1-s off-delay timer (0 to 65,535 s) 4-10
TMS 1-ms Timer Subtracting 1-ms timer (0 to 65.535 s) 4-7
TMSO 1-ms Off-delay Timer Subtracting 1-ms off-delay timer (0 to 65.535 s) 4-10

82
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8: INSTRUCTIONS REFERENCE

Advanced Instruction List

Valid Data Type See Page
Group Symbol Name whrlolilE (LAD Programming
Manual)
NOP NOP No Operation 3-11
MoV Move X | X | X | X|X 5-1
MOVN Move Not X| X | X|X 5-5
MOV Indirect Move X X X 5-6
IMOVN Indirect Move Not X X 5-8
BMOV Block Move X 5-9
Move IBMV Indirect Bit Move X 5-10
IBMVN Indirect Bit Move Not X 5-12
NSET N Data Set X | X | X | X|X 5-13
NRS N Data Repeat Set X[ X | X | X ]| X 5-14
XCHG Exchange X X 5-15
TCCST Timer/Counter Current Value Store X X 5-16
CMP= Compare Equal To X | X | X | X ]| X 6-1
CMP<> Compare Unequal To X | X | X | X[X 6-1
CMP< Compare Less Than X | X | X | X[X 6-1
CMP> Compare Greater Than X| X | X | X[X 6-1
CMP<= Compare Less Than or Equal To X | X | X | X[X 6-1
CMP>= Compare Greater Than or Equal To X | X | X | X[X 6-1
Data Comparison ICMP>= Interval Compare Greater Thanor EqualTo | X | X | X | X | X 6-6
LC= Load Compare Equal To X | X | X | X|[X 6-8
LC<> Load Compare Unequal To X | X | X | X[X 6-8
LC< Load Compare Less Than X | X | X | X[X 6-8
LC> Load Compare Greater Than X | X | X | X [X 6-8
LC<= Load Compare Less Than or Equal To X| X | X | X[X 6-8
LC>= Load Compare Greater Than or Equal To X | X | X | X[X 6-8
ADD Addition X | X | X | X|X 7-1
SuB Subtraction X | X | X | X|X 7-1
MUL Multiplication X | X | X | X|X 7-1
DIV Division X | X | X | X|X 7-1
A ) A INC Increment XX | X|X 7-13
Binary Arithmetic DEC Decrement X | X | X | X 713
ROOT Root X X X 7-14
Sum (ADD) X | X | X | X|X 7-15
SuM
Sum (XOR) X 7-15
RNDM Random X 7-18
ANDW AND Word X X 8-1
Boolean Computation ORW OR Word X X 8-1
XORW Exclusive OR Word X X 8-1
SFTL Shift Left 9-1
SFTR Shift Right 9-3
. BCDLS BCD Left Shift X 9-5
Shift and Rotate -
WSFT Word Shift X 9-7
ROTL Rotate Left X X 9-8
ROTR Rotate Right X X 9-10
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Valid Data Type

See Page

Group Symbol Name (LAD Programming
Wi T|D|L|F Manual)
HTOB Hex to BCD X X 10-1
BTOH BCD to Hex X X 10-3
HTOA Hex to ASCII X 10-5
ATOH ASCII to Hex X 10-7
BTOA BCD to ASCII X X 10-9
ATOB ASCII to BCD X X 10-12
B ENCO Encode 10-15
Data Conversion
DECO Decode 10-16
BCNT Bit Count 10-17
ALT Alternate Output 10-18
CVDT Convert Data Type X | X | X | X]|X 10-19
DTDV Data Divide X 10-21
DTCB Data Combine X 10-22
SWAP Data Swap X X 10-23
WKTIM Week Timer 11-1
WKTBL Week Table 11-1
Week Programmer WEEK Weekly Timer 11-3
YEAR Yearly Timer 11-16
MSG Message 12-1
Interface DISP Display 12-20
DGRD Digital Read 12-22
LABEL Label 13-1
LIMP Label Jump 13-1
LCAL Label Call 13-3
LRET Label Return 13-3
DINZ Decrement Jump Non-zero 13-5
Program Branching DI Disable Interrupt 15-1
EI Enable Interrupt 15-1
IOREF 1/0O Refresh 14-1
HSCRF High-speed Counter Refresh 14-3
FRQRF Frequency Measurement Refresh 14-4
COMRF Communication Refresh 14-5
XYFS XY Format Set X | X 16-1
; : CVXTY Convert Xto Y X | X 16-2
Coordinate Conversion TX Comvert Y o X < Tx 163
AVRG Average X | X | X | X]|X 17-1
PULS1 Pulse Output 1 18-1
PULS2 Pulse Output 2 18-1
PULS3 Pulse Output 3 18-1
PULS4 Pulse Output 4 18-1
PWM1 Pulse Width Modulation 1 18-8
PWM2 Pulse Width Modulation 2 18-8
PWM3 Pulse Width Modulation 3 18-8
Pulse PWM4 Pulse Width Modulation 4 18-8
RAMP1 Ramp Pulse Output 1 18-15
RAMP2 Ramp Pulse Output 2 18-15
ZRN1 Zero Return 1 18-27
ZRN2 Zero Return 2 18-27
ARAMP1 Advanced Ramp 1 18-37
ARAMP2 Advanced Ramp 2 18-37
ABS Set Absolute Position 18-60
JOG JOG Operation 18-64
PID PID Control (FC5A compatible) 19-1
PID Control
PIDA PID Control 19-2
84 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER'S MANUAL FC9Y-B1722
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Valid Data Type See Page
Group Symbol Name (LAD Programming
Wi T |D|L|F Manual)
DTML 1-s Dual Timer 20-1
DTIM 100-ms Dual Timer 20-1
Dual / Teaching Timer DTMH 10-ms Dual Timer 20-1
DTMS 1-ms Dual Timer 20-1
TTIM Teaching Timer 20-3
RAD Degree to Radian X 21-1
DEG Radian to Degree X 21-2
SIN Sine X 21-3
. B B Ccos Cosine X 21-4
Trigonometric Function
TAN Tangent X 21-5
ASIN Arc Sine X 21-6
ACOS Arc Cosine X 21-7
ATAN Arc Tangent X 21-8
LOGE Natural Logarithm X 22-1
. LOG10 Common Logarithm X 22-2
Logarithm / Power
EXP Exponent X 22-3
POW Power X 22-4
FIFOF FIFO Format X 23-1
) B FIEX First-In Execute X 23-3
File Data Processing -
FOEX First-Out Execute X 23-3
NDSRC N Data Search X | X | X | X|X 23-5
TADD Time Addition 24-1
TSUB Time Subtraction 24-5
Clock HTOS HMS to S 24-9
STOH S to HMS 24-10
HOUR Hour Meter 24-11
B DLOG Data Logging 25-1
Data Logging
TRACE Data Trace 25-8
Script SCRPT Script X[ X | X | X|X 26-1
SCALE Convert Analog Input X | X 27-1
Flow Volume Calculation FLWA Analog Flow Totalizer 27-8
FLWP Pulse Flow Totalizer X X 27-17
Communication
TXD2 Transmit 2 Manual
5-2
Communication
TXD3 Transmit 3 Manual
5-2
User Communication —
Communication
RXD2 Receive 2 Manual
5-10
Communication
RXD3 Receive 3 Manual
5-10
Communication
PING PING Ping Manual
9-1
Communication
E-mail EMAIL Send E-mail Manual
10-1
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9: FUNCTIONAL MODULES

This chapter provides an overview of each module of the functional modules and the maximum number of modules that can be

connected.

Analog Module

This section describes the configuration of the analog modules, as well as their parameters, device allocations, and WindLDR
configuration methods.

Analog Module Overview

This section provides an overview of the analog modules and describes their types and the maximum number of modules that can
be connected to the CPU module.

Analog modules are available that allow the FC6A Series MicroSmart to directly handle analog data such as voltage, current, and
temperature. There are eight types of analog modules that differ by the number of analog inputs and outputs and the operation
mode. These analog modules can be used by connecting them to the right side of the CPU module. Analog module inputs support
voltage, current, thermocouples, resistance thermometers, and thermistors. Analog module outputs support voltage and current.

To use an analog module, it must be configured in the Module Configuration Editor. For detailed configuration methods, see
"Expansion Module and Cartridge Settings" on page 12-1. For details on the analog module parameter settings, see "Analog

Module Parameter Settings" on page 9-3.

Analog Module List

This section shows a list of the analog modules.

Points Input Type Output Type
Module Type No Resist
Type ) Inputs | Outputs | Voltage Current | Thermocouple esistance | oy e rmistor Voltage Current
Thermometer
Oto10V/ 0 to 20 mA/
FCBA-J2CL 2 -10to +10V |4 to 20 mA
Oto10V/ 0 to 20 mA/
FCBA-J4AL 4 -10to +10V |4 to 20 mA
Oto10V/ 0 to 20 mA/
. FCoA-JBAL 8 -10to +10V |4 to 20 mA
Analog input PEi00
module 0010V, |0to20may | YRS/ PthO{)/
FC6A-JACN1 4 -10to +10V |4 to 20 mA 2/ E/TIN \Ni1ooy - B B
NI1000/
K/ I/ RIS/
FC6A-J8CU1 8 - — B/ E/ T/ N/ - NTC/PTC - -
C
Analog output Oto10V/ 0 to 20 mA/
FC6A-K4A1 - - - - - -
module -10to +10V |4 to 20 mA
4 Oto10V/ 0 to 20 mA/ _ _ _ _ _
-10to +10V |4 to 20 mA
FC6A-LO6A1
_ _ _ _ _ _ Oto10V/ 0 to 20 mA/
-10to +10V |4 to 20 mA
Mixed analog Pt100/
J/R/S
I/0 module ) Oto10V/ 0 to 20 mA/ :; E// T// N// Pt1000/ _ _ _
FCEA-LO3CNL -10to +10V |4 to 20 mA C NI100/
NI1000/
_ _ _ _ _ _ Oto10V/ 0 to 20 mA/
-10to +10V |4 to 20 mA
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9: FUNCTIONAL MODULES

Quantity of Applicable Analog I/0 Modules

The maximum number of analog modules that can be connected to the CPU module depends on the CPU module.

CPU Module

Type No.

Quantity of Applicable Analog I/0

Modules

All-in-One Type

FC6A-C16R1AE

FC6A-C16R1CE

FC6A-C16S1CE

FC6A-C16K1CE

4 modules + 8 modules™

FC6A-C24R1AE

FC6A-C24R1CE

FC6A-C24S1CE

FC6A-C24K1CE

FC6A-C40R1AE

FC6A-C40R1CE

FC6A-C40S1CE

FC6A-C40K1CE

FC6A-C40R1DE

FC6A-C40S1DE

FC6A-C40K1DE

CAN 11939 All-in-One Type

FC6A-C40R1AE]

FC6A-C40R1CE]

FC6A-C40S1CEJ

FC6A-C40K1CE]

FC6A-C40R1DE]

FC6A-C40S1DEJ

FC6A-C40K1DE]

7 modules + 8 modules™

*1 When the expansion interface module is used, eight analog modules can be connected to the right side of the expansion interface module. The

number of modules that can be connected does not include the expansion interface module.

9-2
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9: FuncTIONAL MODULES

Analog Module Parameter Settings

This section describes the analog module parameter settings.

The parameter settings are configured for each channel. The parameters to configure differ according to the analog module type
and I/0O type. In Expansion Modules Configuration, configure the parameter settings according the application.

For detailed configuration methods, see "Expansion Module and Cartridge Settings" on page 12-1.

Analog Input Type

The following parameters are for configuring the analog inputs on the analog input modules and the mixed analog I/O modules.
Yes: Parameters, —: No parameters

No. Parameter FC6A-J2C1 FC6A-J4A1 FC6A-J8A1 | FC6A-J4CN1 | FC6A-J8CU1 | FC6A-L06A1 | FC6A-LO3CN1
(1) | Signal Type Yes Yes Yes Yes Yes Yes Yes
(2) | Data Type Yes Yes Yes Yes Yes Yes Yes
Minimum and
(3) | maximum values Yes Yes Yes Yes Yes Yes Yes
(Data type)
(4) | Filter Yes Yes Yes Yes Yes Yes Yes
(5) | Sample Time Yes Yes Yes Yes Yes Yes Yes
(6) | Thermistor Settings — — — — Yes — —
(7) | Data Yes Yes Yes Yes Yes Yes Yes
(8) | Status Yes Yes Yes Yes Yes Yes Yes
Analog Parameters Configuration (Slot 1) ?
Type: FCAA-JBCUI
DR Allecation: m DO00C-DO015 [ Use data register for setting parameters DO016- DO079
: : o) @) ® 3 @) ®
Channel | Filter {ms) | Sampling Time | Signal Type | Data Type [ ro "m0 [ B ] Min, | Manc, | Data | Status
|AID 0 104ms Type K Binary data 0 65535 DOODD DOo001
A 0 104ms NTC Thermistor Binary data 0 0 0 0 65535 DO0DD2 D0003
A2 Unused DO004 DO005
A3 Unused D000 DO007
(A4 Unused DOo008 D000
{AI5 Unused Do010 Doo11
A6 Unused Do012 DO013
A7 Unused Do014 DO015
Relay for writing parameters:
Winite parameters in the analog medule to data registers: MO000
Store inihial parameters in data registers: MD001
Wiite parameters in data registers to the analog module: MO002
Device Allocation Cancel

IDEC
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9: FUNCTIONAL MODULES

(1) Signal Type
The signal type that can be set differs according to the analog module model. Select the analog module that corresponds to the
user application and set the signal type. The signal type is the type of analog input to measure. There are 24 types of signal

types for the analog inputs, which are detailed as follows.

94

Yes: Supported, —: Not supported

Signal Type FC6A-]J2C1 FC6A-J4A1 FC6A-J8A1 | FC6A-JACN1 | FC6A-J8CU1 | FC6A-LO6A1 | FC6A-LO3CN1
Unused™! Yes Yes Yes Yes Yes Yes Yes
Oto10V Yes Yes Yes Yes — Yes Yes
-10to +10V Yes Yes Yes Yes - Yes Yes
0 to 20 mA Yes Yes Yes Yes — Yes Yes
4 to 20 mA Yes Yes Yes Yes - Yes Yes
Type K thermocouple - - - Yes Yes - Yes
Type J thermocouple - - - Yes Yes - Yes
Type R thermocouple - - - Yes Yes - Yes
Type S thermocouple - - - Yes Yes - Yes
Type B thermocouple - - - Yes Yes - Yes
Type E thermocouple - - - Yes Yes - Yes
Type T thermocouple - - - Yes Yes - Yes
Type N thermocouple - - - Yes Yes - Yes
Type C thermocouple - - - Yes Yes - Yes
Pt100 — — — Yes — - Yes
Pt1000 — — — Yes - - Yes
NI100 — — — Yes — - Yes
NI1000 — — — Yes — - Yes
NTC thermistor — — — - Yes - —
PTC thermistor — — — - Yes - —
PTC thermistor _ _ _ _ Yes _ _
(threshold)™!

Resistance measurement — — — — Yes — —
Expansion 0 to 20 mA — — Yes — - - -
Expansion 4 to 20 mA — — Yes — — — —

*1 Channels that are set to unused are not scanned.
The circuit is setup the same as when signal type: 0 to 10 V is selected.
0 is always stored in the analog data storage data registers for channels that are set to unused.
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9: FuncTIONAL MODULES

(2) Data Type
The analog input value can be handled as the set data type. There are four data types for the analog inputs.

Yes: Supported, —: Not supported

Data Type FC6A-J2C1 | FC6A-J4A1 | FC6A-J8A1 | FC6A-JACN1 | FC6A-J8CU1 | FC6A-LO6A1 | FC6A-LO3CN1
Binary data Yes Yes Yes Yes Yes Yes Yes
Optional range Yes Yes Yes Yes — Yes Yes
Celsius™ Yes Yes Yes Yes — Yes Yes
Fahrenheit™ Yes Yes Yes Yes - Yes Yes
Resistance™ — — Yes — — — —

*1 Can only be set when the signal type is thermocouple, resistance thermometer or NTC thermistor.
*2 Resistance when using the FC6A-J8CU1 and the signal type is set to PTC thermistor and resistance.

(3) Minimum and maximum values
The analog input values are stored in data registers. The stored minimum and maximum values are determined by the set signal
type and data type. A parameter setting error occurs when a value is set that exceeds the minimum or maximum value.

The minimum and maximum values that correspond to the signal type and data types are as follows.

Signal Type Data Type
Binary Data Optional Range™ Celsius Fahrenheit Resistance
Oto10V 0 to 65,535 -32,768 to 32,767 — — -
-10to +10V -32,768 to 32,7672 | -32,768 to 32,767 - — -
0 to 20 mA 0 to 65,535 -32,768 to 32,767 — — -
4 to 20 mA 0 to 65,535 -32,768 to 32,767 — — -
Type K thermocouple 0 to 65,535 -32,768 to 32,767 -2,000 to 13,000 -3,280 to 23,720 -
Type J thermocouple 0 to 65,535 -32,768 to 32,767 -2,000 to 10,000 -3,280 to 18,320 -
Type R thermocouple 0 to 65,535 -32,768 to 32,767 0to 17,600 320 to 32,000 -
Type S thermocouple 0 to 65,535 -32,768 to 32,767 0to 17,600 320 to 32,000 -
Type B thermocouple 0 to 65,535 -32,768 to 32,767 0 to 18,200 320 to 33,080 -
Type E thermocouple 0 to 65,535 -32,768 to 32,767 -2,000 to 8,000 -3,280 to 14,720 -
Type T thermocouple 0 to 65,535 -32,768 to 32,767 -2,000 to 4,000 -3,280 to 7,520 -
Type N thermocouple 0 to 65,535 -32,768 to 32,767 -2,000 to 13,000 -3,280 to 23,720 -
Type C thermocouple 0 to 65,535 -32,768 to 32,767 0 to 23,150 320 to 41,990 -
Pt100 0 to 65,535 -32,768 to 32,767 | -2,000 to 8,500 -3,280 to 15,620 -
Pt1000 0 to 65,535 -32,768 to 32,767 | -2,000 to 6,000 -3,280 to 11,120 -
NI100 0 to 65,535 -32,768 to 32,767 | -600 to 1,800 -760 to 3,560 -
NI1000 0 to 65,535 -32,768 to 32,767 | -600 to 1,800 -760 to 3,560 -
NTC thermistor 0 to 65,535 -32,768 to 32,767 | -900 to 1,500 -1,300 to 3,020 -
PTC thermistor 0 to 65,535 -32,768 to 32,767 — — 100 to 10,000
PTC thermistor (threshold) 1/2/4 — — — —
Resistance measurement 0 to 65,535 -32,768 to 32,767 - - 100 to 32,000
Expansion 0 to 20 mA 0 to 4,095 -32,768 to 32,767 - - -
Expansion 4 to 20 mA 0 to 4,095 -32,768 to 32,767 - - -

*1 The minimum and maximum values can be set only when the data type is set to optional range.

between -32,768 and 32,767.

*2  The minimum and maximum values of FC6A-J4A1, FC6A-]J8A1, and FC6A-LO6A1 are as follows.

) Data Type
Signal Type —
Binary Data
Oto10V 0 to 4,095
-10to +10V -2,048 to 2,047
0 to 20 mA 0 to 4,095
4 to 20 mA 0 to 4,095

IDEC
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(4) Filter
The analog input is filtered so it reaches approximately 99% of the analog input in the set time. Rapid fluctuations in the analog
input can be reduced by setting the filter, but increasing the filter slows down the tracking of fluctuations in the analog input.

The filter must be set for each channel.

9-6

Input filter example

Filter: 100 ms
100
| — [~ Reaches approximately 99% of the analog
s 90 input in the set filter (100 ms).
< g
()]
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Q 70
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o 90
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S 40
2
2 /
£ 30
2 ol /
© 20
C
< ol/
10
0
-20 0 20 40 60 80 100 120
Elapsed time (ms)
Filter (ms) Description
0 The value is not filtered.
50 to 50,000 The analog input filter can be set in 50 ms increments.

The analog input is filtered so that approximately 99% of the analog input is reached in the specified filter.
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(5) Sample Time
Analog values are converted to digital values at the interval of the sampling duration time. Depending on the analog module,
you may be able to change the sample duration time setting.

Type Signal Type Sample Time

Oto10V 1ms

-10to +10V 1ms
FC6A-J2C1

0to 20 mA 1ms

4to 20 mA 1ms

Oto10V 1 ms/10 ms

-10to +10V 1 ms/10 ms
FC6A-J4A1

0to20 mA 1 ms/10 ms

4 to 20 mA 1 ms/10 ms

Oto10V 1 ms/10 ms

-10to +10V 1 ms/10 ms

0to20 mA 1 ms/10 ms
FC6A-J8A1

4 to 20 mA 1 ms/10 ms

Expansion 0 to 20 mA 1 ms/10 ms

Expansion 4 to 20 mA 1 ms/10 ms

Oto10V 100 ms/10 ms

-10to +10V 100 ms/10 ms

0to20 mA 100 ms/10 ms
FC6A-J4CN1

4 to 20 mA 100 ms/10 ms

Thermocouple 104 ms

Resistance thermometer 104 ms

Thermocouple 104 ms

NTC/PTC thermistor 104 ms
FC6A-J8CU1 -

PTC thermistor (threshold) 104 ms

Resistance measurement 104 ms

Oto10V 1 ms/10 ms

-10to +10V 1 ms/10 ms
FC6A-L06A1

0to20 mA 1 ms/10 ms

4 to 20 mA 1 ms/10 ms

Oto10V 100 ms/10 ms

-10to +10V 100 ms/10 ms

0to20 mA 100 ms/10 ms
FC6A-LO3CN1

4 to 20 mA 100 ms/10 ms

Thermocouple 104 ms

Resistance thermometer 104 ms

(6) Thermistor settings
When NTC thermistor is selected for the FC6A-J8CU1 signal type, the following parameters must be set.

Parameter Description Range
RO The thermistor resistance in "T0"°C 0 to 65,535
TO Temperature -32,768 to 32,767
B Thermistor B constant -32,768 to 32,767

(7) Data
Data refers to the input analog values converted to digital values at the interval of the sampling duration time.

The data is written to data registers in the END processing of each scan. The analog input data is updated regardless of whether
the FC6A Series MicroSmart is stopped or running. The data is not guaranteed when the status (8) is a value other than "0".
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(8) Status

The status of the analog input data (7) is stored in data registers.

Status

Description

Operating normally

Converting data

Initializing

Parameter setting error

Hardware fault (external power supply error)

Wiring fault (out of maximum range)*!

Wiring fault (out of minimum range)™

Reserved

When the analog input value is greater than 20 mA and less than the upper limit value™

Ol N DWW N|HO

When the analog input value is greater than the lower limit value and less than 4 mA™

10 to 65,535

Reserved

*1 When the analog input value is the upper limit value in the below table or higher, the out of maximum range error occurs. When the analog
input value is the lower limit value in the below table or lower, the out of minimum range error occurs.

Signal Type Lower Limit Value Upper Limit Value
Oto10V -0.2V 10.2V
-10to +10V -10.4V 104V
0to 20 mA -0.4 mA 20.4 mA
4 to 20 mA 3.68 mA 20.32 mA
Type K thermocouple -200.0°C 1,300.0°C
Type J thermocouple -200.0°C 1,000.0°C
Type R thermocouple 0.0°C 1,760.0°C
Type S thermocouple 0.0°C 1,760.0°C
Type B thermocouple 0.0°C 1,820.0°C
Type E thermocouple -200.0°C 800.0°C
Type T thermocouple -200.0°C 400.0°C
Type N thermocouple -200.0°C 1,300.0°C
Type C thermocouple 0.0°C 2,315.0°C
Pt100 -200.0°C 850.0°C
Pt1000 -200.0°C 600.0°C
NI100 -60.0°C 180.0°C
NI1000 -60.0°C 180.0°C
NTC thermistor 100 Q 200 kQ
PTC thermistor -90.0°C/100 Q 150.0°C/10 kQ
PTC thermistor (threshold) 100 Q 10 kQ
Resistance measurement 100 Q 32 kQ
Expansion 0 to 20 mA -0.4 mA 23.54 mA
Expansion 4 to 20 mA 1.20 mA 23.17 mA
*2 Expansion 0 to 20 mA or expansion 4 to 20 mA only
*3  Expansion 4 to 20 mA only
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Analog Output Type

The following parameters are for configuring the analog outputs on the analog output modules and the mixed analog I/O modules.

Yes: Parameters, —: No parameters

No. Parameter FC6A-K4A1 FC6A-LO6A1 FC6A-LO3CN1
(1) Signal Type Yes Yes Yes
2) Data Type Yes Yes Yes
Minimum and maximum values
3) Yes Yes Yes
(Data type)
4 Data Yes Yes Yes
(5) Status Yes Yes Yes
Analog Parameters Configuration (Slot 1) ?
Type: FCEA-K4AT
DR Allocation: DO000-DO007 [T Use data register for setting parameters DO00S - DO023
: : 3 “) )
Channel | Filter {ms) | | Signal Type | | Max., | Data [ Status
|AQD 4 to 20mA DC Binary data 0 65535 DO0ODD DO0001
el Unused DOo002 DO0003
erd Unused DO004 DO0005
ek Unused D006 DO0007
Relay for writing parameters:
‘Wiite parameters in the analog medule to data registers: MO000
Store inihial parameters in data registers: MD001
‘Wiite parameters in data registers to the analog module: MO002
Device Allocation Cancel
(1) Signal Type

The signal type that can be set differs according to the analog module model. Select the analog module that corresponds to the
user application and set the signal type. There are five types of signal types for the analog outputs, which are detailed as

follows.

Yes: Supported, -: Not supported

Signal Type FC6A-K4A1 FC6A-LO6A1 FC6A-LO3CN1
Unused™! Yes Yes Yes
Oto10V Yes Yes Yes
-10to +10V Yes Yes Yes
0 to 20 mA Yes Yes Yes
4 to 20 mA Yes Yes Yes

*1 Channels that are set to unused are not scanned.

The circuit is setup the same as when signal type: 0 to 10 V is selected.

A channel set to unused always outputs 0 V.

- The device connected to the analog module may be damaged if the analog output signal type is mistakenly set and used.
Caution ) ) .
Please use caution when setting the analog output signal type.

IDEC
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(2) Data Type
The analog output value can be handled as the set data type. There are two data types for the analog outputs.

Yes: Supported, —: Not supported

Data Type FC6A-K4A1 FC6A-LO6A1 FC6A-LO3CN1
Binary data Yes Yes Yes
Optional range Yes Yes Yes

(3) Minimum and maximum values
The analog input values are stored in data registers. The stored minimum and maximum values are determined by the set signal
type and data type. A parameter setting error occurs when a value is set that exceeds the minimum or maximum value.

The minimum and maximum values that correspond to the signal types and data types are as follows.

. Data Type
Signal Type - - ¥
Binary Data Optional Range™
Oto10V 0 to 4,095 -32,768 to 32,767
-10to +10V -2,048 to 2,047 -32,768 to 32,767
0to 20 mA 0 to 4,095 -32,768 to 32,767
4 t0 20 mA 0 to 4,095 -32,768 to 32,767

*1 The minimum and maximum values can be set only when the data type is set to optional range. Set the minimum and maximum values
between -32,768 and 32,767.

(4) Data
The analog output data for the analog output set with signal type (1) to minimum and maximum values (3) is stored in the data
registers in the END progressing of each scan. The actual analog output data is not guaranteed when the analog output status
(5) is a value other than "0". When M8025 (Maintain Outputs While Stopped) is on while stopped, the analog output value

immediately before stopping is output. When M8025 is off, the minimum value of the analog output is output. However, 0 V is
output when the signal type is -10 V to +10 V.

(5) Status
The status of the analog output data (4) is stored in data registers.

Status Description
Operating normally
Reserved

Initializing

Parameter setting error

Hardware fault (external power supply error)
to 65,535 Reserved

ulphWIN|—H|O
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Control Registers

Analog Parameters Configuration (Slot 1)

Type: FCEA-JBCU1

| DR Allocation D0000-D0015 | Use dats register for setting parameters D016 - DOO7S
Channel | Filter (ms) [ sampingTme | Signal Type | Data Type [ ro T m [ B ] Min. | Max. | Data | Status

) 0 104ms Type K Binary data 0 65535 D0000 D000
i1 0 104ms NTC Thermistor Binary data 0 0 0 0 65535 D0002 D003
2 Unused D004 DO005
K] Unused D0006 D0007
(4 Unused D0003 D003
5 Unused D010 D001
|6 Unused D012 D013
7 Unused DO014 D015
Relay for writing parameters

\irite parameters in the analog medule 1o data registers: M00DD

Store iniial parameters in data registers MOOD1

Vulite parameters in data registers fo the anslog module: ~ MODD2

Device Allocation Cancel

Data registers are set as the devices to store the parameters for the analog module. Multiple words are used starting from the set
data register. The number of words of data registers that are used differs according to the analog module model and the "Use data
register for setting parameters" setting.

"Use Data Register Used Data Registers (words)
for Settin
Parameterg“ FC6A-J2C1 | FC6A-J4A1 | FC6A-]J8A1 | FC6A-JACN1 | FC6A-J8CU1 | FC6A-K4A1 | FC6A-L06A1 | FC6A-LO3CN1
Disabled 4 8 16 8 16 8 12 6
Enabled 14 28 56 28 80 24 40 20

When "Use data register for setting parameters" is disabled
Only the data and status are stored in control registers.

Note: At the first scan when stop changes to run, the analog module is set with the parameters (initial values) configured in WindLDR. While the
parameters are being set, the analog module status is initializing. After the parameters are finished being set, the analog module operates normally.

When "Use data register for setting parameters" is enabled
In addition to the data and status, the operation mode, data type, minimum value, and maximum value are stored in control
registers. For analog inputs, the filter value and thermistor settings are also stored.

Notes:

o When stop changes to run, the analog module is set with the values of the operation setting data registers.

e The parameters (initial values) configured in WindLDR are transferred to the operation setting data registers when the user program is
updated and when a keep data sum check error occurs.

o When the "Write operation setting parameters" input changes from off to on, the analog module is set with the content of the operation

setting data registers in the END processing of the same scan.

« While the parameters are being set, the analog module status is initializing. After the parameters are finished being set, the analog module
operates normally.
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Control Relays

When "Use data register for setting parameters" is enabled, internal relays can be set as control relays.

\rite parameters in the analog medule to data registers:
Store initial parameters in data registers:

\iite parameters in data registers to the analog module:

MO000

MO001

M0002

Device Allocation

Analog Parameters Configuration (Slot 1) ?

Type: FCEA-JSCU1
DR Allocation: D0000-DO015 Use data registerfor sefting parameters D0O16- DDD79

Channel | Filter (ms) [ samplingTme | Signal Type [ Data Type [ ro [ 0 [ B Min. Max. [ Data [ Status
k) 0 104ms Type K Sinary data 65535 DOODD DO0D1
A 0 104ms NTC Thermistor Sinary data 0 0 65535 D002 D003
iz Unused DOD04 D005
k3 Unused D006 D007
14 Unused D008 DOD09
A1 Unused DOD10 D011
i Unused DOD12 DOD13
7 Unused DOD14 DOD15
Relay for writing parameters: Moooo Lol

Cancel

3 bits are used starting from the internal relay that was set, and each bit has the following function.

Pg::"t?:gﬂ;tm Description R/W
+0 Read parameters (analog module — operation setting data registers) R/W
+1 Read initial parameter values (WindLDR settings — operation setting data registers) R/W
+2 Write operation setting parameters (operation setting data registers — analog module) R/W

Notes:

o Starting internal relay address +0: Read parameters
When changed from off to on, the analog module setting values are read into the operation setting data registers.

o Starting internal relay address +1: Read initial parameter values
When changed from off to on, the initial values (the parameters that were saved when the user program download was executed) are
read into the operation setting data registers.

o Starting internal relay address +2: Write operation setting parameters
When changed from off to on, the data stored in the data registers is written to the analog module as the parameters.

o After a control relay is changed from off to on, it automatically turns off.

« If all of the control relays are changed from off to on in the same scan, they are executed in +0, +1, +2 order, and the analog module is set

with the initial values.

9-12
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Device Allocation
This section describes the allocation of analog module devices.
Analog Input Module

The detailed device allocation for analog input modules is as follows.
For the parameter setting values, see "Analog Input Parameter Setting Values" on page 9-15.

II(C)hannel\Im. Parameter R/W FC6A-]J2C1 FC6A-]J4A1 FC6A-]J8A1 FC6A-JACN1 | FC6A-I8CU1
CHO Analog input data R +0 +0 +0 +0 +0
Analog input status R +1 +1 +1 +1 +1
CH1 Analog input data R +2 +2 +2 +2 +2
Analog input status R +3 +3 +3 +3 +3
cH2 Analog input data R - +4 +4 +4 +4
Analog input status R - +5 +5 +5 +5
H3 Analog input data R - +6 +6 +6 +6
Analog input status R - +7 +7 +7 +7
CHa Analog input data R - - +8 - +8
Analog input status R - - +9 - +9
CHS Analog input data R - - +10 - +10
Analog input status R - - +11 - +11
CHE Analog input data R — — +12 — +12
Analog input status R - - +13 - +13
CH7 Analog input data R — — +14 — +14
Analog input status R - - +15 - +15
When use data register for setting parameters, the following data registers are used.
Signal type R/W +4 +8 +16 +8 +16
Data type R/W +5 +9 +17 +9 +17
Minimum value R/W +6 +10 +18 +10 +18
Maximum value R/W +7 +11 +19 +11 +19
CHO Filter value R/W +8 +12 +20 +12 +20
Thermistor constan
Input (Rg) stor constant R/W _ . _ . +21
Thermistor constant
(T0) R/W - - — — +22
Thermistor constant (B) R/W — — — — +23
Signal type R/W +9 +13 +21 +13 +24
Data type R/W +10 +14 +22 +14 +25
Minimum value R/W +11 +15 +23 +15 +26
Maximum value R/W +12 +16 +24 +16 +27
CH1 Filter value R/W +13 +17 +25 +17 +28
Thermistor constant
(RO) R/W — — — — +29
Thermistor constant
(T0) RIW - - - - +30
Thermistor constant (B) R/W — — — — +31
Signal type R/W — +18 +26 +18 +32
Data type R/W — +19 +27 +19 +33
Minimum value R/W — +20 +28 +20 +34
Maximum value R/W — +21 +29 +21 +35
CH2 Filter value R/W — +22 +30 +22 +36
Thermistor constant
(RO) R/W — - - — +37
Thermistor constant
(T0) RW - - - - +38
Thermistor constant (B) R/W — - - — +39
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Channel
/o No Parameter R/W FC6A-J2C1 FC6A-J4A1 FC6A-J8A1 FC6A-J4CN1 | FC6A-J8CU1
Signal type R/W — +23 +31 +23 +40
Data type R/W — +24 +32 +24 +41
Minimum value R/W — +25 +33 +25 +42
Maximum value R/W — +26 +34 +26 +43
CH3 Filter value R/W — +27 +35 +27 +44
Thermistor constant
R/W - — — — +45
(RO) /
Thermistor constant
R/W - — — — +46
(T0) /
Thermistor constant (B) R/W — — — — +47
Signal type R/W — — +36 — +48
Data type R/W — — +37 — +49
Minimum value R/W — — +38 — +50
Maximum value R/W — — +39 — +51
CH4 :_lrl]ter V.alue — R/W — — +40 - +52
ermistor constan
R/W — — — - +53
(RO) /
Thermistor constant
R/W - — — - +54
(T0) /
Thermistor constant (B) R/W — — — — +55
Signal type R/W — — +41 — +56
Data type R/W — — +42 — +57
Minimum value R/W — — +43 — +58
Maximum value R/W — — +44 — +59
Tnput CHS -II=-||I1ter v.altue - R/W — — +45 — +60
ermistor constan
R/W - — — - +61
(R0) /
Thermistor constant
R/W - - — - +62
(T0) d
Thermistor constant (B) R/W — — — — +63
Signal type R/W — — +46 — +64
Data type R/W — — +47 — +65
Minimum value R/W — — +48 — +66
Maximum value R/W — — +49 — +67
CH6 _II=-|'I1ter Yalue — R/W — — +50 — +68
ermistor constan
R/W - - — - +69
(RO) d
Thermistor constant
R/W - — — — +70
(T0) /
Thermistor constant (B) R/W - — — - +71
Signal type R/W - - +51 - +72
Data type R/W - - +52 - +73
Minimum value R/W — — +53 - +74
Maximum value R/W — — +54 — +75
CH7 _II:_|'I1ter v.altue - R/W - — +55 — +76
ermistor constan
R/W — — — - +77
(R0) /
Thermistor constant
R/W — — — - +7
(TO) / 8
Thermistor constant (B) R/W — — — — +79
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Analog Input Parameter Setting Values
The parameter setting values are as follows.

Signal type
Setting Value Signal Type
0 Unused
1 Oto10V
2 -10to +10V
3 0to 20 mA
4 4 to 20 mA
5 Type K thermocouple
6 Type J thermocouple
7 Type R thermocouple
8 Type S thermocouple
9 Type B thermocouple
10 Type E thermocouple
11 Type T thermocouple
12 Type N thermocouple
13 Type C thermocouple
14 Pt100
15 Pt1000
16 NI100
17 NI1000
18 NTC thermistor
19 PTC thermistor
20 PTC thermistor (threshold)
21 Resistance measurement
22 Expansion 0 to 20 mA
23 Expansion 4 to 20 mA

If the setting value is outside the range, a parameter setting error will occur.

Data type
Setting Value Data type
0 Binary data
1 Optional range
2 Celsius/resistance
3 Fahrenheit

If the setting value is 4 to 65,535, a parameter setting error will occur.

Minimum and maximum values

The minimum and maximum values can be set only when the data type is set to optional range. Set the minimum and maximum
values between -32,768 and 32,767. However, when signal type is set to PTC thermistor (threshold), set it 1, 2, or 4.
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Filter
Setting Value Filter
0 0 ms
50 50 ms
100 100 ms
150 150 ms
50,000 50,000 ms

The setting value is rounded by 50.

When 50,001 to 65,535 is stored for the setting value, the filter operates as the maximum value of 50,000 ms.

Thermistor constant

Range Thermistor Constant
0 to 65,535 RO
-32,768 to 32,767 TO
-32,768 to 32,767 B

Analog Output Module

The detailed device allocation for analog output modules is as follows.

For the parameter setting values, see "Analog Output Parameter Setting Values" on page 9-17.

Channel
Parameter R/W FC6A-K4A1
I/0 No.
CHO Analog output data R +0
Analog output status R +1
CHL Analog output data R +2
Analog output status R +3
cH2 Analog output data R +4
Analog output status R +5
H3 Analog output data R +6
Analog output status R +7
When use the operation setting data registers,
the following data registers are used.
Signal type R/W +8
CHO D?t.a type R/W +9
Minimum value R/W +10
Output Maximum value R/W +11
Signal type R/W +12
CH1 D?t.a type R/W +13
Minimum value R/W +14
Maximum value R/W +15
Signal type R/W +16
CH2 D?t.a type R/W +17
Minimum value R/W +18
Maximum value R/W +19
Signal type R/W +20
CH3 D?t.a type R/W +21
Minimum value R/W +22
Maximum value R/W +23
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Analog Output Parameter Setting Values
The parameter setting values are as follows.

Signal type
Setting Value Signal Type
0 Unused
1 Oto10V
2 -10to +10V
3 0 to 20 mA
4 4 to 20 mA

If the setting value is outside the range, a parameter setting error will occur.

Data type
Setting Value Data type
0 Binary data
1 Optional range

If the setting value is 2 to 65,535, a parameter setting error will occur.

Minimum and maximum values
The minimum and maximum values can be set only when the data type is set to optional range. Set the minimum and maximum
values between -32,768 and 32,767.

IDE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 9-17



9: FUNCTIONAL MODULES

Mixed Analog I/0 Module

The detailed device allocation for mixed analog I/O modules is as follows. For the parameter setting values for analog inputs, see
"Analog Input Parameter Setting Values" on page 9-15. For analog outputs, see "Analog Output Parameter Setting Values" on page

9-17.
Channel FC6A-LO6A1 FC6A-LO3CN1
_ Parameter R/W
No. I/0 I/0
Analog data R +0 +0
CHo
Analog status R +1 Inout +1
u
CH1 Analog data R +2 P +2
Analog status R +3 +3
Input
Analog data R +4 +4
CH2 Output
Analog status R +5 +5
Analog data R +6 - -
CH3
Analog status R +7 — —
Analog data R +8 - -
CH4
Analog status R +9 — —
Output
CHS Analog data R +10 - -
Analog status R +11 — —
When use the operation setting data registers, the following data registers are used.
Signal type R/W +12 +6
Data type R/W +13 +7
CHO Minimum value R/W +14 +8
Maximum value R/W +15 +9
Filter value R/W +16 +10
- Input
Signal type R/W +17 +11
Data type R/W +18 +12
CH1 Minimum value R/W +19 +13
Maximum value R/W +20 +14
Filter value R/W +21 +15
- Input
Signal type R/W +22 +16
Data type R/W +23 +17
CH2 Minimum value R/W +24 Output +18
Maximum value R/W +25 +19
Filter value R/W +26 -
Signal type R/W +27 — -
Data type R/W +28 - -
CH3 Minimum value R/W +29 — —
Maximum value R/W +30 - -
Filter value R/W +31 — —
Signal type R/W +32 — -
Data type R/W +33 - -
CH4 Minimum value R/W +34 — —
Maximum value R/W +35 - -
Filter value R/W — — —
- / Output
Signal type R/W +36 - -
Data type R/W +37 — —
CH5 Minimum value R/W +38 — —
Maximum value R/W +39 - -
Filter value R/W - - -
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PID Module
About the PID Modules

The PID module performs control actions to eliminate the deviation between the set point (SP) and process variable (PV). The PID
module, which is an expansion module, is required to connect to the FC6A Series MicroSmart for use. Depending on the difference
of output specifications, the PID modules are categorized into two types.

The input channel can accept voltage, current, thermocouple or resistance thermometer signals. The output channel generates
relay output, non-contact voltage (for SSR drive), or current signals.

To configure the PID modules, the Expansion Modules Configuration dialog box in WindLDR is used. For detailed configuration
methods, see "Expansion Module and Cartridge Settings" on page 12-1. For details on the PID module parameter settings, see the
"FC6A Series MicroSmart PID Module User's Manual".

PID Module List
This section shows a list of the PID modules.

Module Type I/0 Points I/0 Signal Type No.
Thermocouple [K, J, R, S, B, E, T, N, PL- II, C (W/Re5-26)]
2 inputs Resistance thermometer (Pt100, JPt100)
Relay Output Voltage (0 to 1V DC, 0 to 5V DC, 1 to 5V DC, 0 to 10V DC) FC6A-F2MR1
Current (0 to 20mA DC, 4 to 20mA DC)
2 outputs Relay contact
Thermocouple [K, J, R, S, B, E, T, N, PL- II, C (W/Re5-26)]
Non-Contact Voltage 2 inputs Resistance thermometer (Pt100, JPt100)
(for SSR drive)/ Voltage (0 to 1V DC, 0 to 5V DC, 1 to 5V DC, 0 to 10V DC) FC6A-F2M1
Current Output Current (0 to 20mA DC, 4 to 20mA DC)
2 outputs Non-contact voltage (for SSR drive)/Current

Quantity of Applicable PID Modules
The maximum number of PID modules that can be connected to the FC6A Series MicroSmart CPU differs depending on the CPU
type. The maximum number of PID modules that can be connected to the CPU modules is as follows.

Module Type Type No. Quantity of Applicable PID Modules
FC6A-C16R1AE
FC6A-C16R1CE
FC6A-C16S1CE
FC6A-C16K1CE
FC6A-C24R1AE
FC6A-C24R1CE
FC6A-C24S1CE
FC6A-C24K1CE
FC6A-C40R1AE
FC6A-C40R1CE
FC6A-C40S1CE
FC6A-C40K1CE
FC6A-C40R1DE
FC6A-C40S1DE
FC6A-C40K1DE
FC6A-C40R1AE]
FC6A-C40R1CE]
FC6A-C40S1CEJ
FC6A-C40K1CEJ
FC6A-C40R1DE]
FC6A-C40S1DEJ
FC6A-C40K1DEJ

4 modules + 8 modules™

CPU Module All-in-One Type

7 modules + 8 modules™

*1 When the expansion interface module is used, eight PID modules can be connected to the right side of the expansion interface module. The
maximum number of modules that can be connected does not include the expansion interface module.
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This chapter provides an overview of the analog cartridges, their specifications, and also describes analog parameter settings and
configuration methods.

Analog Cartridge Overview

This section provides an overview of the analog cartridges and describes the compatible cartridge slots.
Analog cartridges are used to expand the analog inputs or analog outputs. They are available in the analog input type and the
analog output type. The analog input type is called the analog input cartridge, and the analog output type is called the analog
output cartridge. The analog data and analog status of the analog cartridge is stored in special data registers. For details, see "(5)
Data" on page 10-6.
To use an analog cartridge, it must be configured in the Module Configuration Editor. For detailed configuration methods, see
"Expansion Module and Cartridge Settings" on page 12-1. For details on the analog parameter settings, see "Analog Parameter
Settings" on page 10-4.

Cartridge Slots

The CPU module is equipped with a maximum of two cartridge slots that are used to install the analog cartridges. The FC6A Series
MicroSmart can be expanded with a maximum of four analog inputs or analog outputs by installing a maximum of two analog
cartridges.

Furthermore, the FC6A Series MicroSmart can be expanded with a maximum of two analog inputs or analog outputs by connecting
the HMI module to the left side of the CPU module and installing an analog cartridge.

For example, when the HMI module is connected to the 40-1/0 type, the FC6A Series MicroSmart can be expanded with a
maximum of six analog inputs or analog outputs by installing a maximum of three analog cartridges.

Cartridge Slot 1

Cartridge Slot 2

Cartridge Slot 3 — ‘ M D S
9 ™~ o [ O i -
O, O [ E ‘ I
O " Oty gi==0] | |
0 B = ‘
Enae] ®®®®®®®®®®ﬁ®®®®®®®®®®ﬁ_
M/
CPU Module HMI Module
Cartridge Slot 1 Cartridge Slot 2 Cartridge Slot 3
16-1/0 type Yes - Yes
All-in-One Type 24-1/0 type Yes - Yes
40-1/0 type Yes Yes Yes
CAN J1939 All-in-One Type Yes Yes Yes

Select the analog cartridges for the connected devices and configure the signal type.

A Caution )

« The analog cartridge may be damaged when dropped, so take great care not to drop it when removing it.

Always install or remove the analog cartridges in the FC6A Series MicroSmart when the power is turned off. If an
analog cartridge is installed or removed in the FC6A Series MicroSmart when the power is on, the product may be
damaged. There is also a risk that the analog cartridge may not operate correctly.

o Correctly install the analog cartridges in the analog cartridge slots.

o For details on how to install and remove the analog cartridge, see "Assembling the CPU Module and a Cartridge" on

page 3-6 and "Assembling the HMI Module and a Cartridge" on page 3-7.

IDEC
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10: ANALOG CARTRIDGE

Analog Cartridge Specifications

This section describes analog cartridge types, how to check the version number, and the analog input and output assignments.

Type Number Configuration
The I/O type, the number of analog inputs or outputs, and the signal types according to the analog cartridge type number are as

follows.

Type No.

I/0 Type

Number of Analog Points

Signal Type

FC6A-PI2A

Analog input

2 points

Oto10V

0to 20 mA

4 to 20 mA

FC6A-PI2CP

Analog input

2 points

Type K thermocouple

Type J thermocouple

Type R thermocouple

Type S thermocouple

Type B thermocouple

Type E thermocouple

Type T thermocouple

Type N thermocouple

Type C thermocouple

Pt100

Pt1000

Ni100

Ni1000

FC6A-PK2AV

Analog output

2 points

Oto10V

FC6A-PK2AW

Analog output

2 points

4 to 20 mA

Checking the Version Number
The analog cartridge version number is printed on the side of the analog cartridge in the location in the following diagram. The

performance and functionality of the analog cartridge will differ by its version, so check the version number before use. For details,
see "(6) Status" on page 10-7.

10-2

/N

LOT NO.OOOOMXKXXX
MADE IN JAPAN
3 -

Ty

Version Number

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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Analog I/0 Assignments

The analog inputs or analog outputs are assigned as follows.

All-in-One ill\ll:lll.'ll:g:: Analog Cartridge
Type Type Cartridge Slot 1 Cartridge Slot 2 Cartridge Slot 3
Channel - - INO/OUTO | INI/OUTL | INO/OUTO | INL/OUTL | INO/OUTO | INL/OUTL
?‘:Ia/fg)m' Al - AI2/AQ2 AI3/AQ3 Al4/AQ4 AI5/AQS AI6/AQ6 AI7/AQ7
Notes:

e All is an All-in-One Type analog input. For details, see "Analog Voltage Input" on page 5-38.

o AIQ is an All-in-One Type analog volume. For details, see "Analog Volume" on page 5-40.

Assignment Example

Example 1)

Example 2)

IDEC

The assignments for the 40-I/O type when an analog input cartridge is installed in cartridge slot 1, an analog
output cartridge is installed in cartridge slot 2, and an analog output cartridge is installed in cartridge slot 3 on
the HMI module

AII:I!;:(:ne Analog Cartridge

40-I/0 Type Cartridge Slot 1 Cartridge Slot 2 Cartridge Slot 3
Channel — INO IN1 ouTo OuT1 ouTo OouT1
Analog input AIl AI2 AI3 - - — -
Analog output — — — AQ4 AQ5 AQ6 AQ7

The assignments for the CAN 31939 All-in-One Type when an analog input cartridge is installed in cartridge slot

1

CAN J1939 Analog Cartridge

All-in-One B . .

Type Cartridge Slot 1 Cartridge Slot 2 Cartridge Slot 3
Channel - INO IN1 - — — -
Analog input — AI2 AI3 - - - -
Analog output — - — - - - -
FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 10-3



10: ANALOG CARTRIDGE

Analog Parameter Settings

This section describes the analog parameter settings required to use the analog cartridges.

The analog parameter settings are performed for each channel. In Expansion Modules Configuration, configure the parameter
settings according the application.

For detailed configuration methods, see "Expansion Module and Cartridge Settings" on page 12-1.

Setting Details
The analog parameter settings include the filter, signal type, data type, minimum value, maximum value, data, and status.

Type: FCBA-PJ2A

@) | 0] €)

Channel | Fiter fns) Sgnal Type | Data Type

[IMO: AIZ 0/0to 10vDC Binary data 4095 D8170

0/0to 10vDC Binary data 4095 DB171

(1) Filter
The analog cartridge's analog input is filtered so it reaches approximately 99% of the analog input in the specified filter. Even
when the analog input varies rapidly, the filtered analog input value can be made to vary smoothly by setting the filter. When the
filter is set to a large value, the tracking of the filtered analog input value becomes slower in regard to the fluctuations in analog
input.

Input filter example

Filter: 100 ms
100 P—— .
| _— —— Reaches approximately 99% of the analog

90 input in the set filter (100 ms).
g 80
2 r
'§ 70
< 60 /
£
o S0
©
2 40
3
2 /
£ 30
g o/
© 20
C
< ol/

10

0
-20 0 20 40 60 80 100 120
Elapsed time (ms)
Filter (ms) Description
0 The value is not filtered.
50 to 50.000 The analog input filter can be set in 50 ms increments.
! The analog input is filtered so it reaches 99% of the analog input in the specified filter time.
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10: ANALOG CARTRIDGE

(2) Signal Type
The signal type that can be set differs according to the analog cartridge model. Select the analog cartridge that corresponds to
the user application and set the signal type.

For details on signal type, see "Analog Cartridge Specifications" on page 10-2.

(3) Data Type
The analog value can be handled in the range of the specified data type (minimum value to maximum value). The data types are
as follows.

Description
The analog value can be stored in the range of 0 to 4,095.
The analog value can be stored in the range of minimum value to maximum value. The minimum and maximum
values can be set in the range of -32,768 to 32,767. For the minimum and maximum values, see "(4) Minimum,
maximum values of analog value linear conversion" on page 10-5.
The analog value can be stored in the linear conversion range of the temperature sensor set as the data type.
For details, see the analog input value linear conversion range when set to Celsius or Fahrenheit.

Data Type
Binary data

Optional range

Celsius

Fahrenheit

(4) Minimum, maximum values of analog value linear conversion
When Data Type is set to "Optional range", these values set the minimum and maximum when performing a linear conversion
of the analog value. The minimum and maximum values can be set to any value in the range of -32,768 to 32,767. However, the

minimum value must be set to a value smaller than the maximum value.

(4) Linear conversion range of analog input value when set to Celsius or Fahrenheit
When the data type is set to Celsius or Fahrenheit, the analog input value is linearly converted in the range of the following

table.

Signal Type

Celsius

Fahrenheit

Temperature (0.1°C)

Analog Input Value

Temperature (0.1°F)

Analog input value

Type K thermocouple

-200.0 to 1,300.0

-2,000 to 13,000

328.0 to 2,3720.0

-3,280 to 23,720

Type J thermocouple

-200.0 to 1,000.0

-2,000 to 10,000

328.0 to 1,832.0

-3,280 to 18,320

Type R thermocouple 0.0 to 1,760.0 0 to 17,600 32.0 to 3,200.0 320 to 32,000
Type S thermocouple 0.0 to 1,760.0 0 to 17,600 32.0 to 3,200.0 320 to 32,000
Type B thermocouple 0.0 to 1,820.0 0 to 18,200 32.0 to 3,308.0 320 to 33,080

Type E thermocouple

-200.0 to 800.0

-2,000 to 8,000

328.0 to 1,472.0

-3,280 to 14,720

Type T thermocouple

-200.0 to 400.0

-2,000 to 4,000

328.0 to 752.0

-3,280 to 7,520

Type N thermocouple

-200.0 to 1,300.0

-2,000 to 13,000

328.0 to 2,372.0

-3,280 to 23,720

Type C thermocouple

0.0 to 2,315.0

0 to 23,150

32.0 to 4,199.0

320 to 41,990

Pt100

-200.0 to 850.0

-2,000 to 8,500

328.0 to 1,562.0

-3,280 to 15,620

Pt1000 -200.0 to 600.0 -2,000 to 6,000 28.0to 1,112.0 -3,280 to 11,120
Ni100 -60.0 to 180.0 -600 to 1,800 76.0 to 356.0 -760 to 3,560
Ni1000 -60.0 to 180.0 -600 to 1,800 76.0 to 356.0 -760 to 3,560

IDEC
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(5) Data
The special data registers that store the analog value and analog status for the analog inputs or analog outputs expanded using
analog cartridges are assigned as follows. These values are updated with each scan.

Special Data Register Description
D8170 Analog cartridge data (AI2/AQ2)
D8171 Analog cartridge data (AI3/AQ3)
D8172 Analog cartridge status (AI2/AQ2)
D8173 Analog cartridge status (AI3/AQ3)
D8174 Analog cartridge data (AI4/AQ4)
D8175 Analog cartridge data (AI5/AQ5)
D8176 Analog cartridge status (AI4/AQ4)
D8177 Analog cartridge status (AI5/AQ5)
D8178 Analog cartridge data (AI6/AQ6)
D8179 Analog cartridge data (AI7/AQ7)
D8180 Analog cartridge status (AI6/AQ6)
D8181 Analog cartridge status (AI7/AQ7)

Notes:

o The values of special data registers for channels that are not used are undefined.
« If the filter is enabled on an analog input, the filtered value is stored in the special data register.

« The analog value and analog status are updated in the scan end processing. The special data register values are updated regardless of
whether the FC6A Series MicroSmart is stopped or running.
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(6) Status
The analog status shows the status of the analog input or analog output for each channel. If the status is 0, this means the
value is normal as an analog value.

Analog input

Status Description Analog Input Value
0 Operating normally Current analog input value
Converting data (occurs for approximately 500 ms after the power is turned on and after the )
1 ) Undefined
program is downloaded)
2 Initializing 0
3to4 Reserved —

Wiring fault (out of maximum range)

For V100™: 10.0 V or higher
For V201™ and later: 10.2 V or higher
For V100™: 20.0 mA or higher
4 to 20 mA « . .
5 Signal type Current t020m For V201™ and later: 20.32 mA or higher | Upper limit value
J P For V100™!: 20.0 mA or higher
For V201™! and later: 20.4 mA or higher

Voltage Oto10V

0to 20 mA

Thermocouple/
resistance thermometer
Wiring fault (out of minimum range, open current loop)

Upper limit value or higher

For V100™: 0 V or lower
Voltage 0to10V For V201*! and later: -0.2 V or lower
For V100™: 4.0 mA or lower
6 ) 410 20 mA For V201™ and later: 3.68 mA or lower | Lower limit value
Signal type Current o
0t0 20 mA For V100™*: 0 mA or lower
For V201" and later: -0 mA or lower
Thermocouple
) ple/ Lower limit value or higher
resistance thermometer
7 Reserved (analog cartridge correction value error) -
There is a difference in the configured content for the installed analog cartridge and the user )
8 Undefined
program
9 The analog cartridge has not been installed Undefined
10 The analog cartridge has been installed, but the type has been set to unused Undefined

11 to 65,535 | Reserved -

*1 The analog cartridge version number is printed on the side of the analog cartridge. For details, see "Checking the Version Number" on page
10-2.

Analog output

Status Description Analog Output Signal
0 Operating normally Current analog output value
1 Reserved -
2 Initializing 0V/4mA
3 Parameter setting error Analog output value immediately before the error occurred
4to7 Reserved -
8 There is a di_fference in the configured content for the installed 0V/4mA
analog cartridge and the user program
9 The analog cartridge has not been installed -
10 The analog cartridge has been installed, but the type has been set 0V /4mA
to unused

11 to 65,535 | Reserved -
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11: SD MEMORY CARD

This chapter provides an overview of the SD memory card, describes its specifications, and describes the functions that can use
the SD memory card.

SD Memory Card Overview

The FC6A Series MicroSmart CPU module is equipped with one SD memory card slot which can use a FAT32 formatted SD memory
card.

Notes:
¢ This manual does not distinguish between SD memory cards and SDHC memory cards, both are referred to as "SD memory card".

o For accessing the SD memory card cover and for how to install or eject the SD memory card, see "Using an SD Memory Card" on page 3-25.

SD Memory Card Functions List

The functions that can use SD memory cards are as follows.

Function Overview
Specified device values can be saved to the SD memory card as CSV files using the DLOG and TRACE
instructions.

Save Log Data

Values that have been prepared in advanced can be batch written to specified devices and specified

Recipe Function
P device values can be batch read according to the state of a device.

User programs and other data can be downloaded to the CPU module using a ZLD that has been written
on the SD memory card.

The data that can be downloaded using a ZLD file is as follows.

e User program

e Program comments

e CPU module system software

Download from SD Memory Card

The user program and other data that has been written to the CPU module can be uploaded to the SD
memory card as a ZLD file.

The data that can be uploaded as a ZLD file is as follows.

e User program

e Program comments

e CPU module system software

The data on the SD memory card inserted in the FC6A Series MicroSmart SD memory card slot can be
managed and checked using Data File Manager. Data on the SD memory card can also be saved to a PC
or deleted.

Upload to SD Memory Card

SD Memory Card Maintenance with
Data File Manager

IDE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 11-1



11: SD MEMORY CARD

SD Memory Card Specifications

Specifications

Item

Specifications

Compatible SD Memory Card

SD memory cards (max 2 GB), SDHC memory cards (max 32 GB)

FAT16/FAT32
Note, SD memory cards with less than 2 GB of capacity must be formatted as FAT16. Cards formatted
in FAT32 are not recognized.

CSV file, ZLD file

5 MB maximum

File System
Format
File size
File Specifications
Supported
Characters

Single-byte alphanumeric characters

The following characters cannot be used in drive names:
\"&(O)*¥+,./;<>[]1=1"

The following characters cannot be used in file or folder names:
\/:*¥2"< >

Maximum Number of Files

Dependant on file system:
e FAT16

Subdirectory and below: Maximum 65,534
o FAT32

Subdirectory and below: Maximum 65,534

Recommended SD Memory Card

Recommended SD Memory Card

| SDHC memory card (32 GB maximum)

Note: We recommend using SD memory cards that have been formatted on the FC6A Series MicroSmart.

Note: We recommend that important data is regularly backed up on separate media such as CDs or DVDs.

SD Memory Card Status

The status of the SD memory card can be checked with the SD memory card status LED [SD] and the special internal relays.

. The SD memory card data may be corrupted by doing the following during access to the SD memory card.
A Caution e Turning the FC6A Series MicroSmart power OFF.
o Ejecting the SD memory card.
When ejecting the SD memory card, do so when the FC6A Series MicroSmart power has been turned off, or when the SD
memory card has been unmounted by turning on M8072.

SD Memory Card Status LED [SD] and SD Memory Card Status
The SD memory card status LED [SD] turns on or flashes when the SD memory card has been recognized, while it is being
formatted, and while it is being read from or written to.

sb MemE)Sr;]C Ia)::p?;:tus LED SD Memory Card Status Operation
on ¢ Standby status where the SD memory card can be read from or written to The SD memory card can
be ejected.
« While the FC6A Series MicroSmart is recognizing the SD memory card
Slow flashing (1 s cycle) o The FC6A Series MicroSmart is unmounting the SD memory card because Do not eject the SD
unmount SD memory card (M8072) was turned on memory card.
Quick flashing (100 ms cycle) ¢ Reading or writing the SD memory card
e The SD memory card is not inserted
o An unsupported or unformatted SD memory card was inserted If the SD memory card
off e Unmount SD memory card (M8072) is on, so the SD memory card has has been inserted, it can
been unmounted be ejected.
e The FC6A Series MicroSmart power is off
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Special Internal Relays for the SD Memory Card
The special internal relays (M8070, M8071) are turned on and off according to the SD memory card insertion status and access
status. When special internal relay M8072 is turned on, access to the SD memory card is stopped.

ADdil‘:'I::s Function Description R/W
SD Memory Card Mount When an SD memory card is inserted in the FC6A Series MicroSmart and it
M8070 Status 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. R
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.
When M8072 is turned on, access to the SD memory card is stopped. To
M8072 Unmount SD Memory Card make an SD memory card accessible that has had access to it stopped, R/W
insert the card once again.

Note: R/W stands for read/write and allows reading and writing. R is read-only. W is write-only.

Timing Chart
The special internal relays are turned on and off in the following manner according to the SD memory card insertion status and
access status.

SD Memory Card Insertion

Status

SD Memory Card Access

Status

Unmount

SD Memory Card

SD Memory Card

Mount Status

Accessing

SD Memory Card

M8070
OFF

SD Memory Card
Status LED [SD]

M8072
(o]

M8071
(o]

Not
| Inserted |Inserted

ON

FF

Standby Status Standby Status Access Stopped

AN N N
Reading
Writing

Card Being
Recognized

Stopping
Access

ON

i
|

. |

N i i )
OFF Slow Flashing ‘ ON ‘Quick Flashing‘ ON ‘ Slow Flashing

Special Data Registers for the SD Memory Card
The capacity and free space of the SD memory card inserted in the FC6A Series MicroSmart can be checked with special data

I~ T T~ T~~~ L
TN T T T N T N T T

registers.
Device . i
Address Function Description R/W
Read SD Memory Card This register indicates the 'capacity of the recognized SD or SDHC (maximum
D8250 Capacity size 32 GB) memory card in megabytes.
P It is 0 when no SD memory card has been inserted or if it is not recognized. R
Read SD Memory Card Free This register indicates the free capacity of the SD memory card in
D8251 Capacity megabytes.
P It is 0 when no SD memory card has been inserted or if it is not recognized.

Note: R/W stands for read/write and allows reading and writing. R is read-only. W is write-only.

IDEC
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SD Memory Card Folder and File Structure

When downloading or uploading data using the FC6A Series MicroSmart or WindLDR, the following files and folders are accessible.

Arbitrary: File names and folder names that can be specified by the function area settings and
SD Memory Card . -
instruction parameters.

S Fixed: File names and folder names that are fixed by the system.
N
\/

p— FCDATAO1
(Fixed)

(Fixed) MicroSmart power is turned on and when special internal relays are used. This file is created
ixe

autoexec.ini The configuration file that defines upload and download actions when the FC6A Series
— .
D by using WindLDR, but it can also be created and edited using a text editor.

— DATALOG
(Fixed)

— RESULT  Lod files are saved here.
The folder name is specified by S1 in the DLOG instruction. The desired folder name up to 8

The folder used by the DLOG instruction.

(Arbitrary) single-byte alphanumeric characters can be set.

20111202.csv The CSV log file that is created when the DLOG instruction is executed.
D The file name is in date/time format (YYYYMMDD).

(Example: 20111202.csv)

PROGRAM ' The folder used for downloading and uploading the user program.
(Fixed) ZLD files are saved here.

I fc6a01.2Id One file that contains the user program, program comments, and the system software
Arb data for the CPU module.
(Arbitrary) This file is created with WindLDR and by uploading data to the SD memory card.

RECIPE  The folder used by the recipe function.
(Fixed) Recipe files are saved here.

The file where recipe values have been saved. The desired file name up to 7 single-

RCP0001.csv  byte alphanumeric characters can be set. The default with the automatic setting is a
(Arbitrary) CSV file with the name RCP**** (where **** is 0001 to 9999).

(Example: RCP0001.csv)

p— TRACE
(Fixed)

f— REsuT  Lodg files are saved here.
The folder name is specified by S1 in the TRACE instruction. The desired file name up to 8

The folder used by the TRACE instruction.

(Arbitrary) single-byte alphanumeric characters can be set.

20111202.csv The CSV log file that is created when the TRACE instruction is executed.
The file name is in date/time format (YYYYMMDD).

(Example: 20111202.csv)
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If a fixed folder does not exist, the CPU module automatically creates it at the following times.

Applicable Folder Folder Creation Timing
FCDATAO1 When the CPU module creates a subfolder
DATALOG When creating a log file with the DLOG instruction
PROGRAM When executing uploads to the SD memory card
RECIPE When reading a recipe to the SD memory card
TRACE When creating a log file with the TRACE instruction
All folders above When the SD memory card is formatted

Formatting the SD Memory Card

The SD memory card inserted in the FC6A Series MicroSmart CPU module can be formatted by operations with Data File Manager
and by menu operations on the HMI module.

For details, see "Formatting the SD Memory Card" on page 11-45 and "Format SD memory card with the FC6A Series MicroSmart"
on page 7-41.
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Save Log Data

Using the DLOG (data log) instruction and the TRACE (data trace) instruction, specified device values will be saved to the SD

memory card as log data (CSV files). The DLOG instruction outputs the date and time and the values of the specified devices to the
CSV file in the specified folder. The TRACE instruction outputs the date and time and the values for the previous number of scans
for the specified devices to the CSV file in the specified folder. For details on the DLOG and TRACE instructions, refer to Chapter 25

"Data Log Instructions" in FC6A Series MicroSmart LAD Programming Manual.

Notes:

o Logs are acquired while the DLOG instruction and the TRACE instructions are executed without an inserted SD memory card. When the SD

memory card is inserted, the acquired logs are saved to file and operation of the instruction continues as is.

« If FC6A Series MicroSmart operation is stopped or if the power is cycled without an inserted SD memory card, the acquired log data is entirely

cleared.

Note: The FC6A Series MicroSmart cannot write data to the SD memory card when its write-protect switch is on. Always set the SD memory card's

write-protect switch to off before inserting it in the FC6A Series MicroSmart.

Output sample

CSV file output sample with the DLOG instruction

Time D0010 D0011
2011/09/07 15:40:00 12345 1
2011/09/07 15:41:00 1212 3
2011/09/07 15:42:00 345 4
CSV file output sample with the TRACE instruction
Triggered at: 2011/09/07 15:40
Scan D0010 D0011 D0012
Old 1 9 17
2 10 18
New 3 11 19
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Recipe Function

This section provides an overview of the recipe function and describes the WindLDR settings.
Recipe Function Overview

The recipe function (or recipes) batch writes values prepared in advanced to specified devices and batch reads the values of
specified devices according to the state of a device. Use this function for situations such as configuring the initial values of an
external device when starting operation.

Recipe Settings Configuration
The settings that are used with the recipe function are called recipe settings. The recipe settings configuration is as follows.

Starting Device

((oooo)[1111 [y 100 101
D0001 |2222 200 102
D0002 |3333 1 |300 1 103 1
D0003 | 4444 400 104
Number of Data < D0004 | 5555 500 105
DO005 | 6666 600 106
D0006 |7777 700 eoe 107
D0007 | 8888 800 108
D0008 | 9999 900 109
 D0009 | 11111 1000 110
L] L] L]
L] [ ] L]
L] L] L]
L& J L& J
¥ ¥
Channel 0 Channel 1 Channel 15
- J
v
Block 1
Terminology Description

The operation that uses recipe data is configured in blocks. A maximum of 64 blocks (1 to 64) can be configured, and each

Block block is made up of 16 channels (0 to 15). (There are locations where these blocks are referred to as recipe blocks in order
to avoid confusion with other expressions.)
Channel The devices and data that are the write destination or read source are set in channels. One starting device can be set per

channel.

Starting device

The device that is the start of the read source or write destination devices for recipe values.

Number of Data

The amount of data configured for one channel. Data can be set for device addresses a maximum of 8,192 continuous
words from the starting device that was set.

IDEC

FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 11-7



11: SD MEMORY CARD

Reading and Writing Data
The data used by the recipe function is called recipe data for data saved in FC6A Series MicroSmart internal memory and recipe

files for data saved to the SD memory card, and recipe values for the values written to FC6A Series MicroSmart devices that were
saved in recipe data and recipe files.

m Write Recipe
Recipe values can be written to FC6A Series MicroSmart devices according to recipe data or recipe files. Writing starts when the bit

of the set device is turned on. The device that serves as the condition to start this writing is called the write trigger device.

To write the recipe values in recipe data saved in FC6A Series MicroSmart internal memory to devices

Write Trigger Device

FC6A Series MicroSmart OFF ON
; ; 1 s e
e e— e ol |
Recipe Data ﬁ,:'lnternal Memory‘j Start writing
Se- acs===" r=== il
o @ m ; |J D0000= [0]=[100]

' _ | pooo1=[__0]-»[ 150]
 Dooo2= [ 0]-»[200]

200

Writes recipe values
in recipe data

To write the recipe values in a recipe file saved on the SD memory card to devices

T\ Write Trigger Device
SD Memory Card FC6A Series MicroSmart OFF ON
i : : i stly
= - > -
L4 'Ry ‘.
Wooo fmd] Start writing
>
Recipe File : : 1 Do0oo= Ijl_>

UD T
100, By : "] booo1= 0]+ 150

150,
200, —\Doow: o[ 200]

Writes recipe values
. J

in recipe file

If there are fewer recipe values described in a recipe file than the number of data set for that channel, nothing is written to devices
that do not have recipe values to be written.

Example: When the starting device is D0O000, the number of data to write is 3, and the recipe file describes 2 devices of recipe values
The recipe values are written to D0000 and D0001, but nothing is written to D0002.

Starting Device
Recipe Values

D0001 <« 150
D0002 ¢ Not written.

Number of 2 devices

Data: 3

If there are more recipe values described in a recipe file than the number of data set for that channel, nothing is written to devices
in the area that exceeds number of data.

Example: When the starting device is DO000, the number of data to write is 3, and the recipe file describes 4 devices of recipe values
The recipe values are written to from D0000 to D0002, but nothing is written to D0003.

Starting Device
Recipe Values

D0000 |« 100

Number of 0001 < 150

Data: 3 ) 4 devices
D0002 < 200
D0003 Not written. X [ 250
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m Read Recipe

FC6A Series MicroSmart device values can be read and saved to the SD memory card as a recipe file according to the FC6A Series
MicroSmart recipe settings. Reading starts when the bit of the set device is turned on. The device that serves as the condition to
start this reading is called the read trigger device.

The file is overwritten when there is already a recipe file with the same name.

TN Read Trigger Device
SD Memory Card FC6A Series MicroSmart OFF ON
<> [[or—— >
N
008 || Start reading
Recipe File | L u |/ Doooo=
100, : * | D0001=

150, —
200, D0002=

Saves read device values
to the SD memory card
as a recipe file

)

Note: When read recipe is executed, a recipe file with the same name on the SD memory card is overwritten. Use caution not to execute a read
using the recipe file for writing the initial values.

m Auto Write
This function writes recipe values for the specified block numbers at specific times. The write timing can be set as a combination of
the following four times.

e When the FC6A Series MicroSmart power is turned on

o When a user program is downloaded to the FC6A Series MicroSmart

o When FC6A Series MicroSmart operation starts

o When the keep data error occurs

A range of block numbers can be specified and all of the channels in the specified block numbers are applicable.

Recipe Execution and FC6A Series MicroSmart Status
e Read and write recipe can be executed when the FC6A Series MicroSmart is running or stopped.
o If the FC6A Series MicroSmart is stopped while reading or writing the recipe, reading or writing the recipe continues after stopping.
o If the FC6A Series MicroSmart is set to run while reading or writing the recipe, the FC6A Series MicroSmart automatically runs after reading
or writing the recipe has finished.
o Read and write recipe operate in user program END processing regardless of whether the FC6A Series MicroSmart is running or stopped.
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Recipe Execution Example

The following shows the processing flow and execution example for when the write trigger device or the read trigger device is on

in user program END processing.

m Processing flow

Notes:

o

Has the trigger device been turned on?

Using the information for trigger device
that was turned on in the same scan, add
the recipe execution channel information

to the queue.
Information is stored in the queue in
ascending block number order and
ascending channel number order.

{

Is the execution channel
information in the recipe
execution queue?

Take out the channel at the head
of the queue and execute the recipe.

i

Update the execution status.

I

v

o

« When the auto write function is executed, the first scan starts after recipe block writing has finished.

o If an error occurs during recipe block processing, the recipe function is not executed for subsequent channels.

« If reading and writing are simultaneously executed for the same channel, reading has priority.

= Execution example

When the trigger devices are simultaneously turned on for multiple channels in the same recipe block
Processing is executed in order from the lowest channel nhumber.

Block Trigger Device . ]
Scan Recipe Execution Status
Number Channel 1 Channel 8 Channel 15
1st scan OFF OFF OFF No operation
2nd scan Turn ON time Turn ON time Turn ON time Execute channel 1
3rd scan 1 ON ON ON Execute channel 8
4th scan ON ON ON Execute channel 15
5th scan ON ON ON No operation

11-10
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When the trigger devices are simultaneously turned on for multiple recipe blocks
Processing is executed in order from the lowest recipe block number. However, if a new trigger device is turned on for the recipe

block being executed, it will be executed as the new recipe block after reading or writing of the recipe block being executed has

finished.
Block Trigger Device ) B
Scan Recipe Execution Status
Number Channel 1 Channel 8 Channel 15 P
1 OFF OFF OFF .
1st scan No operation
30 OFF OFF OFF
1 Turn ON time OFF Turn ON time .
2nd scan - Execute channel 1 in block 1
30 Turn ON time OFF OFF
1 ON Turn ON time ON i
3rd scan Execute channel 15 in block 1
30 ON OFF OFF
1 ON ON ON
4th scan Execute channel 1 in block 30
30 ON OFF OFF
1 ON ON ON
5th scan Execute channel 8 in block 1
30 ON OFF OFF

Used Special Devices

The special internal relays and the special data registers used by the recipe function are as follows.

Special Internal Relays

Device . _—_—
Address Function Description
Write Recipe E ti
M8260 Flange ecipe Execution When M8260 is turned on, write recipe is executed.
Read Recipe Execution
M8261 Flag P When M8261 is turned on, read recipe is executed.
- . ) M8262 is turned on when the write recipe processing starts, and it is turned off when the
M8262 Executing Write Recipe
g P processing has completed. M8262 also is turned off when read recipe processing starts.
. ! M8263 is turned on when the read recipe processing starts, and it is turned off when the
M826 Executing Read Recipe
8263 xecuting Read Recip processing has completed. M8263 also is turned off when write recipe processing starts.
M8264 Recipe Execution M8264 is turned off when starting to read or write a recipe, and it is turned on when reading or
Completed Output writing a recipe has completed.
M8265 Recipe Execution Error M8265 is turned on when recipe execution has completed and D8264 (Recipe Execution Status)
Output is a value other than 0.
Special Data Registers
Device Function Description
Address P
. The recipe block number to read or write using special internal relays.
D826 Recipe Block Numbe
8260 cipe Block Number All channels for the specified block number are applicable.
D8261 Recipe Execution Block The recipe block number of the recipe that was executed.
Number This is updated when the recipe block starts, and the status is retained when completed.
D8262 Recipe Execution Channel The channel number of the recipe that was executed.
No. This is updated when the channel processing starts, and the status is retained when completed.
D8263 Recipe Execution Information about the operation of the recipe that was executed. For details, see "Recipe
Operation Execution Operation (D8263)" on page 11-12.
The status of the recipe that was executed. This is 0 when normally terminated. For details, see
"Recipe Execution Completed Output (M8264) and Recipe Execution Error Information (D8265)"
D8264 Recipe Execution Status on page 11-12.
M8264 turns on when this device is updated. M8265 also turns on if this device is a value other
than 0.
) ) Error information about the recipe that was executed. This device is updated at the same time as
Recipe Execution Error A - ) ) )
D8265 D8264. For details, see "Recipe Execution Completed Output (M8264) and Recipe Execution Error

Information

Information (D8265)" on page 11-12.

IDEC
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Recipe Execution Operation (D8263)
Details about information on the write recipe or read recipe operation that was executed is written to special data register D8263

(Recipe Execution Operation) are as follows.

Bit Bit  Bit Bt  Bit Bit  Bit Bit
15 12 11 8 7 4 3 0
| T T T T T T | T T T
I 1 1 1 1 1 1 I 1 1 1
- ~ J - J - ~ AN ~ J
Access to Write Method Reserved Execution Trigger
1: SD Memory Card 1: Write Recipe 0 (fixed) 1: Trigger Device

2: Internal Memory

2: Read Recipe

2: Special Device
3: Auto Execution
4: HMI Operation

Recipe Execution Completed Output (M8264) and Recipe Execution Error Information (D8265)
Details about the status code that is written to special data register M8264 (Recipe Execution Completed Output) when write

recipe or read recipe is executed and details about the error information that is written to special data register D8265 (Recipe
Execution Error Information) are as follows.

M8264 . . . . . D8265
(Status Code) Write Recipe (Recipe — PLC) Read Recipe (PLC — Recipe) (Error Information)
0 Normal termination Normal termination 0 (fixed)
1 No SD memory card is inserted.™ No SD memory card is inserted. 0 (fixed)
The SD memory card is write )
2 — fi
protected. 0 (fixed)
3 Invalid SD memory card format. Invalid SD memory card format. 0 (fixed)
The ch | b here fil
The SD memory card is full and no ec. ann_e ngm e_r where tie
4 — . creation failed is written to the
folders or files can be created. )
device.
5 The specified recipe block number is The specified recipe block number is The invalid recipe block number that
invalid." invalid. was specified is written.
The ch | b here th
Failed to read the recipe file on the Failed to read the recipe file on the ? ¢ a.nne num' er W er.e €
6 143 X3 recipe file read failed is written to the
SD memory card. SD memory card. .
device.
2 There is no recipe file on the SD The channel number where there is
memory card.”! no recipe file is written to the device.

*1 This only occurs when the write destination is the SD memory card. This does not occur when the write destination is internal memory.
*2 This occurs when a block number was accessed that has no settings in the special data registers and special internal relays.
*3 This occurs when file data cannot be normally written or read due to the data in the file becoming corrupted or a failure of a specific area of the

SD memory card.
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Recipe File Format
The recipe file saved to the SD memory card is a CSV file.
The set data is written on one row.

If the data type is float, the decimal symbol follows CSV File Format in Function Area Settings > External Memory tab. For
details, see "External Memory Devices" on page 5-47.

The following shows recipe file examples.

Example 1: Recipe data with data type integer (I), number of data 4
234
-123
0
5665

Example2: Recipe data with data type word (W) hexadecimal, number of data 4
0123
55AA
A6CF
0000

Example 3: Recipe data with data type float (F), number of data 7, decimal symbol setting Period
-544.202
77.0
1.2E+11
8.77E-05
0.0
84.32
-0.001

File Format Details
o Write only one item of data (device value) on each row.

¢ A maximum of 40 characters can be converted from the start of the row.

Example: 0.00000000000000000000000000000000000001  Correctly converted because 40 characters.
0.000000000000000000000000000000000000001  Conversion fails because 41 characters.

« If the recipe data conversion fails when writing the recipe, the corresponding device value is 0.

e "Ox" or "0X" does not need to be added to hexadecimal values. For example, "1234" and "0x1234" will be the same value "1234h (decimal
4660)".

o When writing float values in exponent notation, do so in a format such as "-12.3E+01". Write "+" or "-" immediately after "E". Write the
number of digits for the exponent as 2-digit decimal value. Operation outside of these rules is undefined.
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Programming WindLDR
The recipe settings are configured with the following operation procedure.

1. On the View tab, in the Work Space group, click Project Window.
The Project Window is displayed in the left portion of the screen.

2. Double-click Recipe.

Recipe Editor starts.

o If no blocks are registered, block number 1 recipe settings are created and can be edited.
« If blocks have already been registered, recipe settings for the lowest block number that has not been registered are created and can be

edited.

« Double-click a registered block nhumber and the recipe settings for that block number can be edited.

il

Configuration
s e | (s
G E S ARy T L GOy
PLC Bxpansion || RunfStop Memory  Input Comm. External Devie Program Sef  Calendar Network Netwokk  Connection || Config
Type Modules Control  Backup Configuration Ports Memory Settings Protecton Diagnostc &Clock Settings Management Settings || uration
Main Program "|Module Configuratiof | 1 Block 4 b X
? [;‘f;r“ii::t\l;?:raa Settings Block Setings:
e —
-8} Expansion Modues oetumber Fiead Trigger
i skt mewRers —
L HMIModule
4 Custom Mantors Access to \irite Trigger: &l
o st (RespeoFLO ——
B4 Programs
- (@ UserWebPage Channel Seftings:
< Tag Editor Channel |  TagMName | | DeviceAddess | Dats |  ChannelName ||| File Name | Read Trigger | Wiite Trigger
[ remote Host List (] D Configure
[l E-mail Address Back 1 D Configure
L] E-mail Editor =
Sy script Manager - D B—
ger 3 = Configure
| Redpe 4 =) Configure
E [Bck
5 D Configure
Note: To delete recipe settings that have been created, right-click on the block number and click Delete on the menu.
3. Configure the recipe setting parameters.
The recipe settings are saved when the project data is saved.
H1|
&)
il View
= F =] [#] Tag Name ™o of Columns: |10 [ 2]
i e I B Bt b Bomen
Toolbax Propety Tag  Cmss | Projec  Info = =l - Zoom Rung
Sheet | Edtor Reference |Window Windew || (] Mnemonics 5/ Comment Lines: [ 1] Bi{RIL wid || = Capture
Project Window 2> [Mzin Program"(Module Configuration’( 1 Block {{__] a4 x
B 4 project0Liw Block Setings
G oot Bl e Pead Trcoe: o O
¥ Expansion Modules
- cun Bk are (FLciResoa)
|l HMIModule
i Custom Montors Aocess to ite Trigger D0040 =
o et FeopeioPia
i Programs
Channel Settings
@ UserwebPage
- 7 Tag Editer Chennel | TagMame | | Channel Name__[[] _File Name | | Wirtte Trigger
(@] Remote Host List 0 D1000 D PID1 RCPO0100 T
L E-mail address Bookc 1 TPOO0 =] PID Timer RCPODTON
- || E-mail Editer =
8 St Manager 2 DO30 = PID2 RCPON102
] Text Manager 3 DO400 = PID3 RCPOO1O3
- [7] Recipe 4 i D Configure
) 1Block Y
5 = Configure
6 D Configure
7 D Configure
8 = Configure
D Configure
10 D Configure
1 = Configure
12 D Configure
13 D Configure
1 = Configure
15 D Configure
[Brroectvimion i o] Prpey] | [ Atovtieseing | | ousicnelock

This concludes configuring the recipe settings.
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Recipe Function Parameters

This section describes the dialog box parameter settings required to use the recipe function.

Recipe Editor

Use Recipe Editor to collectively manage the save destination for recipe data, the devices for writing recipe values and reading

device values, and those execution conditions.

Main Program'[Mudu\e ‘Config (1) '{1 Block fj

4

DO300
D0400

FID2

RCPO0102
RCPO0103

Block Settings
(2) ok tamber (6) e T D020 =
(3) ook tome (PLC o Recip
(4 Access to: External Memory =] (7) \nirite Trigger: D040 [=
(5) seton (Recpe 0 PL0)

Channel Settings

(8) Channel | Tag Name [ 7| Device Address Channel Name [[E] File Name: T Read Trigger T Write Trigger
0 D1000 PID1 RCPO0100 D0040.00

TPODD T PID Timer RCPO0101

(?) Auto \Write Setting | | Duplicate Block [ (10) (11) :

Export Recipes Files

(1) Recipe Editor tab
Displayed as "Block Number Block Name".

Multiple tabs can be opened and switched between to edit settings.

(2) Block Number
Displays the block number of the block being edited.
The block number of the block being edited can be changed by selecting and changing the number in the list. A confirmation
message is displayed when the number is changed. Click OK. Already registered block numbers are not displayed in the list.

(3) Block Name
Enter the block hame. The name entered here is displayed under Recipe on the Project Window.

(4) Access to

Select the save destination for recipe data that is used when the block is executed as External Memory or Internal
Memory.

(5) Action Setting
Select the action that uses the recipe data as the following.

Read/Write : Saves batch read device values to the SD memory card as a recipe file and writes recipe values to devices. This
option can only be configured when External Memory is selected under Access to.

Read : Saves batch read device values to the SD memory card as a recipe file. This option can only be configured when
External Memory is selected under Access to.

Write : Writes recipe values to devices.

(6) Read Trigger (PLC to Recipe)
Sets the device that triggers batch reading device values and saving them to the SD memory card as a recipe file. This
parameter can only be configured when Read/Write or Read is selected under Action.

FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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(7) Write Trigger (Recipe to PLC)
Sets the device that triggers batch writing recipe values to devices by block.

This parameter can only be configured when Read/Write or Write is selected under Action.

(8) Channel Settings
Configures the channels.
Channel : Displays the channel numbers.

Tag Name : Sets the tag name for the recipe value write destination device and the device value read source device and
the starting device.

The set devices are continuously set starting from number 1 in the Data Settings Table in the Data Editor
dialog box.

Device Address : Displays the tag name set under Tag Name or the device address of the starting device.

Data button : Click this button to display the Data Editor dialog box. The recipe data for the selected channel is
configured on this dialog box. For details, see "Data Editor dialog box" on page 11-17.

Channel Name : Enter the channel name.
File Name : Sets the CSV file names when batch saving device values to the SD memory card with read recipe.

When the File Name check box is cleared, the file hames are the default RCPn (n: 4-digit sequential
number). When selected, the name can be entered.

Read Trigger : Displays the read trigger device for each channel. The triggers are automatically allocated starting from the
device set for Read Trigger (PLC to Recipe) (6).

Write Trigger : Displays the write trigger device for each channel. The triggers are automatically allocated starting from the
device set for Write Trigger (Recipe to PLC) (7).

(9) Auto Write Recipe Setting button
Click this button to display the Auto Write Settings dialog box. The execution timing and the range of blocks for the auto
write function are configured on this dialog box. For details, see "Auto Write Settings Dialog Box" on page 11-18.

(10) Duplicate Block button
Click this button to display the Duplicate Block dialog box. The settings of registered blocks can be copied to other blocks
or used to overwrite other blocks. For details, see "Duplicate Block dialog box" on page 11-19.

(11) Export Recipe File button
Saves all Recipe Editor settings in every channel to the SD memory card as a recipe file.

Click this button to display the Select Drive dialog box. Specify the SD memory card drive, then click OK.
Only channels with Access to set to External Memory are saved.
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Data Editor dialog box
The recipe data for the channel selected in the Recipe Editor channel settings is configured on this dialog box.

Data Editor “
|
Ql) Number of Data: | mEl
]
<2) Data Type: ‘wiord (/) |Z||
]
(3) Display Format: |Decima| |Z|| (4) (5)
£ =)
(6) No. Tag Name Device Address Data H
1 D000 D000 0001
2 D1001 D1001 0002
3 D1002 D1002 0003
4 D1003 D1003 0004 r
3 D004 D004 0005
6 D1005 D1005 0006
7 D10D& D10D& 0007
8 D1007 D1007 0002 l
] N1008 N1008 o
(7) [ ok || camce | (ﬁ)

(1) Number of Data
Sets the number of write destination or read source devices starting with the device address of the channel selected in the
Recipe Editor channel settings.

The continuous devices from the starting address for the number of configured devices is displayed in the Data Settings
Table (6).

(2) Data Type
Selects the type of data for recipe values to write and device values that are read.

(3) Display Format
Selects the display format for Data in the Data Settings Table as Decimal or Hexadecimal.

Values when saving data to a recipe file are Decimal.

(4) |£| (import) button
Click this button to display the Open dialog box.

Select a recipe file and click Open to overwrite the data in the Data Settings Table with the selected recipe file.

(5) |§| (export) button
Click this button to display the Save As dialog box.

Select the location to save the recipe file, enter a file name, and then click Save to save the recipe file for the channel
selected in the Recipe Editor channel settings.

The saved recipe file can be edited using Notepad, commercially available text editors, and spreadsheet software.

(6) Data Settings Table
Enter the recipe values to write to the device address for each number of the channel selected in the Recipe Editor channel

settings.
No. : Displays the data numbers for the amount of data specified by Number of Data.
Tag Name : Displays the device address tag names set under Tag Name for the channel selected in the Recipe Editor

channel settings. If no tag name is set, the device address is displayed.

Device Address : Continuously set starting from the device address set under Device Address for the channel selected in
the Recipe Editor channel settings.
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Data : Double-click a cell to enter a recipe value. The value that can be configured varies based on the configured
Data Type and Display Format.

When Read is selected under Action Setting in Recipe Editor, entering recipe values is unnecessary.

(7) OK button
Saves the Data Editor content and returns to Recipe Editor.

(8) Cancel button
Discards the Data Editor content and returns to Recipe Editor.

Auto Write Settings Dialog Box
The execution timing and the range of blocks for the auto write function are configured on this dialog box.

Auto Write Settings H

You can specify the recipe block numbers for each event. When an event occurs,
the data of the specified blocks are written to the PLC device addresses.

[1) When PLC is powered on

Start Number:

End Number:

[2) When user program download is completed
Start Number:

End Number:

(3) When PLC starts running
\
Start Number:

End Number:

(4 When keep data error occurs
\
Start Number:

End Number:

O« | =0

The timing to write the recipe values for the block numbers specified for the auto write function can be set by selecting the check
boxes.

A range for the block numbers can be specified with Start Number and End Number. All channels for the specified block
numbers are applicable.

(1) When PLC is powered on
The auto write function is executed when the FC6A Series MicroSmart is turned on.

(2) When user program download is completed
The auto write function is executed when the user program has finished downloading to the FC6A Series MicroSmart.

(3) When PLC starts running
The auto write function is executed when the FC6A Series MicroSmart is set to run.

(4) When keep data error occurs
The auto write function is executed when the keep data error occurs.

(5) OK button
Saves the Auto Write Settings dialog box content and returns to Recipe Editor.
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(6) Cancel button
Discards the Auto Write Settings dialog box content and returns to Recipe Editor.

Duplicate Block dialog box
The settings of registered blocks can be copied to other blocks or used to overwrite other blocks.

Duplicate Block “
From: (1) To: (2)
1 Block 1 Block
2 Block
3 Block
4 Block
5 Block
6 Block
7 Block
8 Block
9 Block
10 Block
11 Block
12 Block
13 Block
14 Block

G | (4

] »

(1) From
Select the block number to copy. Only the block names of block numbers that have finished being configured will be
displayed.

(2) To
Select the block numbers where the data in the block number selected under From will be copied to.

Multiple block numbers can be selected.

(3) OK button
Click this button to copy the data in the block number selected under From to the data in the block numbers selected under

To, and then to return to Recipe Editor.
The copied blocks are displayed under Recipe on the Project Window.

Block numbers that already exist are also overwritten. However, the block number displayed in Recipe Editor will not be
overwritten.

(4) Cancel button
Cancels copying the block and returns to Recipe Editor.
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Downloads and Uploads using the SD Memory Card

Using the SD memory card, user programs, program comments, and system software can be downloaded to the CPU module. The
user program and other data that has been written to the CPU module can also be uploaded to the SD memory card.

ZLD Files
Downloads and uploads with the SD memory card use ZLD files that contain the user program, program comments, and system
software data in a single file.
ZLD files are created with WindLDR or by uploading to the SD memory card. Data can be reused and edited by opening the ZLD
file in WindLDR.
When creating a ZLD file with WindLDR, the data other than the user program can be optionally set. The version of the CPU
module system software can also be specified and set.
When downloading from the SD memory card, the data in the ZLD file cannot be partially selected and downloaded. To change the
data that will be download according to the application, create it as a separate ZLD file.

The data that is written to the ZLD file is as follows.

When the CPU Module Creates ZLD Files by

ZLD File Data When Creating ZLD Files in WindLDR Uploading Data to the SD Memory Card
User program Set from a created user program. The user program running on the CPU module is written.
Set the user program comments. The program comments running on the CPU module are
Program comments . 1 :
(Optional) written.
CPU module system Specify and set the CPU module system software The system software running on the CPU module is
software version. (Optional)*! written.

*1 If the applicable data is not set in the ZLD file, the corresponding data will not be downloaded.

The created ZLD file is saved to the \FCDATAO1\PROGRAM folder on the SD memory card. ZLD files can be saved to folders other
than the \FCDATA01\PROGRAM folder, but these will not be downloaded from the SD memory card. Only alpha-numeric characters
can be used for the file name.

autoexec.ini File

Using the autoexec.ini file, the file name and action can be changed when downloading or uploading a ZLD file when the FC6A
Series MicroSmart power is turned on and by special internal relay operations.

The autoexec.ini file is created by using WindLDR or a text editor.

Only the autoexec.ini file saved to \FCDATAQ1 on the SD memory card is valid.

For the autoexec.ini file format, see "Autoexec File Format" on page 11-27.
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Download from SD Memory Card

A ZLD file saved to the SD memory card can be written to the CPU module.

SD Memory Card

<

Download

Computer -
; autoexec.ini
(WindLDR) File
I Save l
\ A

ZLD File

ZLD File

FC6A Series MicroSmart

¥ T T
i i 1

—

% |
D 'l T |
: |

While the ZLD file saved to the SD memory card is being downloaded, CPU module operation stops. When the ZLD file is set to
download the CPU module system software, the software is reset in order to rewrite the system software.

The ZLD file saved to the SD memory card can be downloaded by performing the following operations.

Operation

Action

When the CPU Module is Write Protected

The CPU module power is turned on when an
SD memory card with an autoexec.ini file
that executes a download has been inserted
in the SD memory card slot.

While the CPU module is running, special
internal relay M8250 is turned on when an
SD memory card with an autoexec.ini file
that executes a download has been inserted
in the SD memory card slot.

The ZLD file specified by the autoexec.ini file
is downloaded to the CPU module.

The ZLD files saved to the
\FCDATAO01\PROGRAM folder are eligible to
be downloaded.

While the CPU module is running, an SD
memory card with an autoexec.ini file that
executes a download is inserted in the SD
memory card slot.

The download is not performed.

The download is not performed.

While the CPU is running, a download is
executed with the system menu on the HMI
module.

For details, see "Downloading the User
Program (SD memory card —> CPU module)"
on page 7-44.

The ZLD file specified with the system menu
on the HMI module is downloaded to the CPU
module.

The ZLD files saved to the
\FCDATAO01\PROGRAM folder are eligible to
be downloaded.™

o The download is executed even if there is
no autoexec.ini file on the SD memory
card.

o Even if there is an autoexec.ini file on the
SD memory card, the parameters are not
read from it. For details, see "Creating the
autoexec.ini File" on page 11-27.

The download is not performed.

*1 The ZLD files that can be selected with the system menu on the HMI module are only those in the PROGRAM folder, and the maximum is 20
files. If there are 21 or more files in the PROGRAM folder, no ZLD file can be selected.

Data that is not saved to a ZLD file will not be downloaded. If the same data as the ZLD file is already in the CPU module, that data

will not be downloaded.
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Example 1: When all of the data in the CPU module matches the ZLD file
The download is not executed.

Data Stored in the ZLD File on

CPU Module Data

Download CPU Module Data the SD Memory Card after Download
CPU Module
Ver1.2 Verl.2 Verl.2
System Software rl.23 r1.23 rl.23
User program Projectl Projectl Projectl
Program comments Commentl Comment1 Comment1l

Example 2: When the system software versions are different

Only the system software will be downloaded.

Data Stored in the ZLD File on

CPU Module Data

Download CPU Module Data the SD Memory Card after Download
CPU Module Verl.23 Ver1.30 Ver1.30
System Software
User program Projectl Projectl Projectl
Program comments Comment1 Comment1 Comment1

Example 3: When the user program and program comments are different

The user program and program comments will be downloaded.

Data Stored in the ZLD File on

CPU Module Data

Download CPU Module Data the SD Memory Card after Download
CPU Module Ver1.30 Ver1.30 Ver1.30
System Software
User program Project1 Project2 Project2
Program comments Commentl Comment2 Comment2
11-22 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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Upload to SD Memory Card

The user program and system software written to the CPU module can be uploaded to the SD memory card.

Computer
(WindLDR)

=

File

Save l

autoexec.ini

SD Memory Card
Upload

ZLD File

Data can be uploaded while the CPU module is running.

FC6A Series MicroSmart

¥ T T
i i 1

e
(i ' "] 1
) L g

By performing the following operations, the CPU module's user program and system software can be uploaded to the SD memory

card as a ZLD file.

Operation

Action

When the CPU Module is Read Protected

The CPU module power is turned on when an
SD memory card with an autoexec.ini file
that executes an upload has been inserted in
the SD memory card slot.

While the CPU module is running, special
internal relay M8251 is turned on when an
SD memory card with an autoexec.ini file
that executes an upload has been inserted in
the SD memory card slot.

While the CPU modaule is running, an SD
memory card with an autoexec.ini file that
executes an upload is inserted in the SD
memory card slot.

The data is uploaded from the CPU module
with the ZLD file name specified by the
autoexec.ini file.

The ZLD file is uploaded to the
\FCDATA01\PROGRAM\ folder.

The upload is not performed.

While the CPU is running, an upload is
executed with the system menu on the HMI
module.

For details, see "Uploading the User Program
(CPU module —> SD memory card)" on page
7-45.

The data is uploaded with the file name

specified by the system menu on the HMI

module.

The ZLD file is uploaded to the

\FCDATA01\PROGRAM\ folder.

e The upload is executed even if there is no
autoexec.ini file on the SD memory card.

o Even if there is an autoexec.ini file on the
SD memory card, it will not be read. For
details, see "Creating the autoexec.ini
File" on page 11-27.

The upload is not performed.

An upload is not performed for data that has not been written to the CPU module. If a ZLD file that contains the same data as the
CPU module data already exists on the SD memory card, it will not be overwritten by the upload. If any of the data is different, all
of the data will be uploaded and the file will be overwritten with a new ZLD file.
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11-24

Example 1: When there is no ZLD file on the SD memory card

All data will be uploaded and a ZLD file will be created.

Data Stored in the ZLD File on

ZLD File Data on the SD

Upload CPU Module Data the SD Memory Card Memory Card after Upload
CPU Module
Ver1.30 Ver1.23
System Software None
No ZLD file on the SD memo
User program Projectl ( ' card) i Projectl
Program comments Comment1 Comment1

Example 2: When the system software versions are different

The ZLD file will be overwritten with a new ZLD file.

Data Stored in the ZLD File on ZLD File Data on the SD
Upload CPU Module Data the SD Memory Card Memory Card after Upload

CPU Module Ver1.30 Verl.23 Ver1.30

System Software

User program Projectl Project1 Projectl

Program comments Commentl Commentl Commentl
Example 3: When the user program and program comments are different

The ZLD file will be overwritten with a new ZLD file.

Data Stored in the ZLD File on

ZLD File Data on the SD

Upload CPU Module Data the SD Memory Card Memory Card after Upload
CPU Module Ver1.30 Ver1.30 Ver1.30
System Software
User program Project2 Project1 Project2
Program comments Comment2 Comment1l Comment2

Auto Upload to SD Memory Card

When there is no ZLD file to download on an SD memory card with an autoexec.ini file that executes a download, an upload can

be executed instead of a download.

By using the auto upload function, the data uploaded from the CPU module can be copied to other CPU modules without having to
edit the SD memory card or autoexec.ini file during the process.

To perform an auto upload, it must be enabled in the autoexec.ini file that executes a download. For details, see the autoexec.ini

file parameters.

Operation

Action

When the CPU Module is Read Protected

The CPU module power is turned on when an
SD memory card with an autoexec.ini file
that executes an auto upload has been
inserted in the SD memory card slot.

While the CPU module is running, special
internal relay M8251 is turned on when an
SD memory card with an autoexec.ini file
that executes an auto upload has been
inserted in the SD memory card slot.

The data is uploaded from

autoexec.ini file.
A ZLD file is saved to the

While the CPU module is running, an SD
memory card with an autoexec.ini file that
executes an auto upload is inserted in the SD
memory card slot.

with the ZLD file name specified by the

¥FCDATA01¥PROGRAM¥ folder.

the CPU module

The upload is not performed.
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Used Special Devices

The special internal relays and the special data registers used by uploads and downloads that use the SD memory card are as

follows.

Note: R/W stands for read/write and allows reading and writing. R is read-only. W is write-only.

Special Internal Relays

AZZ‘:E:S Function Description R/W
Download from SD Memory Card When M8250 is turned on, a ZLD file is downloaded from the SD
M8250 . memory card. The file that will be downloaded is the ZLD file R/W
Execution Flag e e
specified in the autoexec.ini file.
When M8251 is turned on, a ZLD file is uploaded to the SD
M8251 Upload. to SD Memory Card memorY ca?rd. . o R/W
Execution Flag A ZLD file is created with the file name specified in the
autoexec.ini file.
Executing SD Memory Card M8252 is turned on when starting execution of the download from
M8252 the SD memory card, and when the download has completed, it is R
Download
turned off.
M8253 is turned on when starting execution of the upload to the
M8253 Executing SD Memory Card Upload SD memory card, and when the upload has completed, it is R
turned off.
SD Memory Card Download/Upload M8254 is turned off when starting execution of the download from
M8254 Execution Completed Output the SD memory card or the upload to the SD memory card, and R
when the download or upload has completed, it is turned on.
M8255 is updated when execution of the download from the SD
memory card or the upload to the SD memory card has
completed.
M8255 is turned off when the SD memory card download or
M8255 SD Memory Card Download/Upload upload has normally ended or when the user program was not R
Execution Error Output uploaded or downloaded.
M8255 is turned on when an error occurs during the SD memory
card download or upload.
For details, see "D8255: SD Memory Card Download/Upload
Execution Error Information" on page 11-26.
Special Data Register
Alziil‘:::s Function Description R/W
Information about the SD memory card download/upload that
D8254 Esetfluei?gﬁr}/ngjr:ali;wnnIoad/UpIoad was executed. For details, see "D8254: SD Memory Card R
Download/Upload Execution Status" on page 11-25.
The status of the SD memory card download/upload that was
D8255 SD Memory Card Download/Upload executed. For details, see "D8255: SD Memory Card Download/ R

Execution Status

Upload Execution Error Information" on page 11-26.

n D8254: SD Memory Card Download/Upload Execution Status
The allocation of bits in the device (bit assignment) is as follows.

Bit Bit Bit Bit Bit Bit Bit Bit
15 12 11 8 7 4 3 2 1 0
T T T I T T T T T T I T T T
1 1 1 I 1 1 1 1 1 1 I 1 1 1
- ~ J O ~ J \_ J O ~ J
t t t
Reserved=0 Reserved=0 Execution Trigger

IDEC

Download/upload Direction

1: Download from SD Memory Card

2: Upload to SD Memory Card

1: When Power Turned On

2: Special Device

3: When SD Memory Card Inserted
4: HMI Operation
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m D8255: SD Memory Card Download/Upload Execution Error Information

Status Download Upload M8255
0 Normal termination Normal termination OFF
1 No SD memory card is inserted. No SD memory card is inserted. ON
2 — The SD memory card is write protected. ON
3 Invalid SD memory card format. Invalid SD memory card format. ON
4 _ The SD memory card is full and no folders or files can be ON
created.
5 The ZLD file name specified by src_file is invalid.™ The ZLD file name specified by dst_file is invalid.™ OFF
6 Failed to read the ZLD file saved to the SD memory card.”> | Failed to write the ZLD file to the SD memory card."? OFF
7 No ZLD file on the SD memory card. — ON
8 _ A program syntax error occurred and the ZLD file could ON
not be created.
9 * No autoexec.ini file. » No autoexec.ini file. ON
» The autoexec.ini could not be read. e The autoexec.ini could not be read.
10 The program download is password protected™. The program upload is password protected™. ON
11 - — -
12 The ZLD file saved on the SD memory card has an invalid _ ON
file size.
13 The t_argfat model of the ZLD file saved on the SD memory _ ON
card is different.
14 Other download processing is being executed. - ON
The download was not executed because the user
15 program written to the FC6A Series MicroSmart was the _ OFF
same as the data in the ZLD file saved to the SD memory
card.
The download was not executed because the system The download was not executed because the system
16 software and user program written to the FC6A Series software and user program written to the FC6A Series OFF

MicroSmart was the same as the data in the ZLD file saved
to the SD memory card.

MicroSmart was the same as the data in the ZLD file saved
to the SD memory card.

*1 Double-byte characters and the single-byte characters ¥/ : , ; * ? " < > | cannot be used in the file name.
*2  When file data cannot be normally written or read due to the data in the file becoming corrupted or a failure of a specific area of the SD memory

*3 Except when the password has been canceled using the HMI module.

11-26
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Creating the autoexec.ini File

The autoexec.ini file is created according to the file format described in this section. By using WindLDR, the autoexec.ini file can be

created by configuring a dialog box and without needing to be aware of the file format.

Note: To create the autoexec.ini file using Notepad or another text editor, type in the sections, keys, and parameters according to the file format

and save the file as "autoexec.ini".

Autoexec File Format
The autoexec file is made up of the following three sections.

Section Description
[COMMON_SETTING] The section that describes the autoexec.ini file action.
[PROGRAM_DOWNLOAD] The section that describes the operation when downloading data from the SD memory card.
[PROGRAM_UPLOAD] The section that describes the operation when uploading data to the SD memory card.

The keys and parameters are described for each section.
If there is no key or if the specified parameter is not applicable, the default value is used for operation.

n [COMMON_SETTING] section keys and parameters

Key Description Parameter

Default Value

none No download or upload is performed.

A download is performed from the SD
download memory card according to the
loading_direction Specifies the autoexec file action. [PROGRAM_DOWNLOAD] section.

An upload is performed to the SD memory
upload card according to the [PROGRAM_UPLOAD]
section.

none

» [PROGRAM_DOWNLOAD] section keys and parameters

Key Description Parameter Default Value
Specify the name of a ZLD file in the ¥FCDATAO1¥PROGRAM
folder.
Specifies the file name of the ZLD file o The file name is enclosed in quotation marks (" ").
src_file that will be downloaded from the SD e The file name is a maximum of 128 characters. "download.zId"
memory card. However, when downloading the CPU module system
software, output is turned off regardless of this option's
setting.
Specifies the operation status after the | true Set to run after the download is executed.
auto_start . - false
download is executed. false Set to stop after the download is executed.
Specifies whether or not to clear all Clears all device data including keep data
| . i true .
device data including keep data after after the download is executed.
the user program download is
executed.
The data that will be cleared is inputs,
i | rel hi i
dlear_data outputs,_lnterna. relays, shift registers, . . _ false
data registers, timer current values, Does not clear all device data including keep
false .
and counter current values. data after the download is executed.
Timer present values, counter preset
values, special internal relays, and
special data registers will not be
cleared.
o Clears error information after the download is
Specifies whether or not to clear error true executed
clear_error information after the download is ’ - - false
Does not clear error information after the
executed. false .
download is executed.
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Key Description Parameter Default Value
If the ZLD file specified by src_file does not
. exist, an upload is executed instead of a
Specifies whether or not to use the true )
i . download. The file name of the ZLD file to
auto_upload auto upload function when there is no . . false
7LD file upload is specified by src_file.
ile.
If the ZLD file specified by src_file does not
false ) .
exist, a download is not executed.
Specifies whether or not to keep true Keeps output while executing the download.
keep_output output while the user program is false Does not keep output while executing the false

downloading.

download.

= [PROGRAM_UPLOAD] section keys and parameters

Key Description Parameter Default Value
Specify the name of a ZLD file in the ¥FCDATA01¥PROGRAM¥
folder.
Specifies the name of the ZLD file that o The file name is enclosed in quotation marks (" ").
dst_file will be uploaded to the SD memory ¢ The file name is a maximum of 128 characters. "upload.zId"
card. However, when downloading the CPU module system
software, output is turned off regardless of this option's
setting.
The file will be created using the serial
number of the CPU module instead of the
i X . sn dst_file file name.
filename_option izre:elfy to dynamically generate the file If the serial number is "12A3456", none
) "12A3456.zId" is created.™
Creates the file using the name specified by
none

dst_file.

*1 If the CPU module serial number cannot be correctly read, filename_option operates as if none was specified.

Restrictions

o The maximum number of characters per line is 512 single-byte characters including line feed codes. All the text on the line will be ignored if

there are more than 512 single-byte characters on the line.

o Each item must be described as a single line. If a line feed occurs before the end of the line, all characters after the line feed are ignored.

o Only line feed codes of the format generally supported by Windows (CR+LF) are supported. If any other line feed format is used, the
autoexec.ini file will fail to run properly.

« Data from a semicolon (;) to the line feed code is ignored. The space after the semicolon can be freely used for comments. However, if the
autoexec.ini file is opened in WindLDR and then saved again, comments written after the semicolon will be deleted and the file will only
contain standard comments.

o Only strings with single-byte characters can be used.

« If the same key appears multiple times, only the bottom key is valid.

11-28
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= autoexec.ini file example

[COMMON_SETTING]

;; loading_direction

;; "download" : download to PLC, with [PRGRAM_DOWNLOAD] section's settings.

;; "upload" : upload to SD card, with [PRGRAM_UPLOAD] section's settings.

;; "none" : no operation, ignore both [PROGRAM_DOWNLOAD] and [PROGRAM_UPLOAD] sections' settings.
loading_direction=download

[PROGRAM_DOWNLOAD]

5 src_file

;; zld file's name for download in \FCDATAQ1\PROGRAM\ folder.
src_file="download.zIld"

;; auto_start

;; "true" : start PLC after downloading user program.

;; "false" : keep stop PLC after downloading user program.
auto_start=false

;; Clear_data

;; "true" : clear all devices' data includes keep data after downloading user program.

;; "false" : not clear all devices' data includes keep data after downloading user program.
clear_data=false

;; clear_error

;; "true" : clear error status after downloading user program.

;; "false" : not clear error status after downloading user program.
clear_error=false

;; auto_upload

;3 "true" : upload alternatively, if not exist ZLD file pointed by 'src_file' when downloading.
;; "false" : do nothing, if not exist ZLD file pointed by 'src_file' when downloading.
auto_upload=false

5+ keep_output

;; "true" : keep output while downloading the user program.

;; "false" : not keep output while downloading the user program.
keep_output=false

[PROGRAM_UPLOAD]

;; dst_file

;; zld file's name for upload into \FCDATAO1\PROGRAM\ folder.
dst_file="upload.zld"

;; filename_option

;; name zId file automatically

;3 "sn" : use serial number of CPU module as zld filename for uploading
;; "none" : use 'dst_file' as zId filename for uploding
filename_option=none
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Creating the autoexec.ini File Using WindLDR
This section describes the operation procedure to create an autoexec.ini file using WindLDR.

1. On the Configuration tab, in the SD Card group, click Configuration.
The SD Memory Card Configuration dialog box is displayed.

x

i

Home [EeNNEMEWIN Online  View {7 Help ~

T 15 Ak T L) FEL S

Run/Stop Memory Input Comm. Bxternal Deviee Program Calendar Network Néhmrk
Control  Backup Configursion Pors  Memory Setti Protection Dlagrmb: &Clock Settings Management Settings

2. Select the INI file to specify behavior check box and configure the autoexec.ini file behavior and details.

o Enter the file name for the ZLD file to create in File name.
« If the SD memory card folder structure check box is selected, the fixed folders for the operation are automatically created and the

autoexec.ini file is created in the created "PROGRAM" folder.
« If Download is selected for Action and the PLC program (*.zld) check box is selected, click Configure and configure the ZLD file details.

Items to output:

S0 memory card folder structure

] INIfile to specify behavior
Action: |Down|oad E”

Filename: |download |

[CI] Enable 1-time upload

[EJ] Automatic start after download

[0 kKeep output during download

[EJ] clear device values after download

[0 clear error after download

[&] PLC program(=zld)

Filename: |down|oad.z|d

3. Click OK.
Browse For Folder dialog box is displayed.

4. Select the location to save the ZLD file, and then click OK.

This concludes creating an autoexec.ini file.
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SD Memory Card Configuration Dialog Box Parameters
This section describes the dialog box parameter settings required to create an autoexec.ini file.

SD Memory Card Configuration

Items to output:

(1) 3D memory card folder structure
L

(2 [&] INIfile to specify behavior Import

=

(3) Action: | Download

Filename: |d0wnload

[l Enable 1-time upload

[E]] Automatic start after download

[ Keep output during download

[E Clear device values after download

[E] Clear error after download

[# PLC program(*zld) | Configure |

Filename: |d0wnload. zid

| oK | | Cancel

(1) SD memory card folder structure

Select this check box to create the fixed folders for the operation. For details on the folder structure, see "SD Memory Card

Folder and File Structure" on page 11-4.

(2) INI file to specify behavior

Select this check box to create the autoexec.ini file.

If this check box is cleared, downloads and uploads are not performed. In the autoexec.ini file [COMMON_SETTING] section,

the loading_direction key is none. The other keys are the default values.

To edit a created autoexec.ini file, click Import. The Open dialog box will be displayed. Select the autoexec.ini file and then

click Open.

(3) Action

Sets the autoexec.ini file action. Select from the following.

Download : Performs a download from the SD memory card.

In the autoexec.ini file [COMMON_SETTING] section, the loading_direction key is download.
The INI File tab settings are written to the [PROGRAM_DOWNLOAD] section of the autoexec.ini file.

The other keys are the default values.

When the autoexec.ini file is created with WindLDR, a ZLD file is created with the ZLD File tab settings.

Upload : Performs an upload to the SD memory card.

In the autoexec.ini file [COMMON_SETTING] section, the loading_direction key is upload.
The INI File tab settings are written to the [PROGRAM_DOWNLOAD] section of the autoexec.ini file.

The other keys are the default values.
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When Download is selected for Action
The following items are displayed.

SD Memory Card Configuration H

Items tooutput:
SD memory cardfaolder structure
INIfile to specify behavior Import |
Action: |D0v.'nload |Z||
(4) Filename: |d0wnload |

(5) [ Enable 1-time upload
(6) [E1) Automatic start after downioad

( £ Keep output during download
(8) [E clear device values after download
(9) [O clear error after download

(10) [ PLC program (*.zld) | Configure |

(11) Filename: |d0'.r\'n|oad.z|d |

| OK | | Cancel |

(4) File name
Specifies the file name of the ZLD file that will be downloaded.

The file name is written to the src_file key in the [PROGRAM_DOWNLOAD] section of the autoexec.ini file.

(5) Enable 1-time upload
Select this check box to enable 1-time uploads to the SD memory card.

The setting is written to the onetime_upload key in the autoexec.ini file.

(6) Automatic start after download
Select this check box to automatically set the run status after the ZLD file is downloaded.

The setting is written to the auto_start key in the autoexec.ini file.

(7) Keep output during download
Select this check box to keep output while the user program is downloading.

The setting is written to the keep_output key in the autoexec.ini file.

(8) Clear device values after download
Select this check box to clear the data after the ZLD file is downloaded.

The setting is written to the clear_data key in the autoexec.ini file.

(9) Clear error after download
Select this check box to clear the error information after the ZLD file is downloaded.

The setting is written to the clear_error key in the autoexec.ini file.

(10) PLC program (*.zld)
Select this check box to create a ZLD file when the autoexec.ini file is created in WindLDR.

Click Configure to display the PLC Program Configuration dialog box. Configure the details of the ZLD file to download
and click OK. For details on the items, see "PLC Program Configuration Dialog Box Parameters" on page 11-37.

(11) File name
Displays the file name of the ZLD file to download that was set with File name (4).
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When Upload is selected for Action
The following items are displayed.

SD Memory Card Configuration ﬂ

Items to output:
SD memory card folder structure
INIfile to specify behavior W|
Action: |Upload [

(12) Filename: |upload |
(13) [#] Use serialnumber as filename

0K | | Cancel

(12) File name
Specifies the file name of the ZLD file that will be uploaded.
The file name can only be set when the Use serial number as file name check box is cleared.
The file name is written to the dst_file key in the [PROGRAM_UPLOAD] section of the autoexec.ini file.

(13) Use serial number as file name
Select this check box to automatically generate the file name of the ZLD file that will be uploaded.

The file will be created using the serial number of the CPU module.

If the serial number is "12A3456", "12A3456.zId" is created.
The setting is written to the filename_option key in the [PROGRAM_UPLOAD] section of the autoexec.ini file.
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Creating and Editing ZLD Files
This section describes the operation procedure to create and edit ZLD files using WindLDR and provides details about the
parameters.

Creating a ZLD File Using WindLDR
ZLD files are created with the following procedure.

1. Click @ (application) > Save As > PLC Program.

The PLC Program Configuration dialog box is displayed.

Save a copy ofthe project =

e = = o L
= T L Gty A
¥ | windLDR Project 2o

evie  Program Self Calendar Metwork  Network  Connection
EB\_CProgram % a

ings Protection Diagnostic &Clock Settings Management Settings
Save
Eh—m]] %

ﬁgrmt 3
ILI:_'j Listings »
ﬁ

j Close

Open >

i I

|\1

==
&) “ﬁndLBRUpmlBthndLDR
—
1

2. Configure the ZLD file details on the ZLD File tab.

Items to includein PLC Program (*.ZLD):
H Setting
System software (CPU module) Version 1.00.07 (Latest)
ZLD fileinformation:
Program size 138 bytes
Maximum programsize 72,000 bytes
Comment size 0 bytes
Maximum comment size 262,000 bytes

3. Click OK.
The Save As dialog box is displayed.
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4. Enter the file name in File name, specify the folder to save to, and click Save.

@ - 1| ,E » ThisPC » Documents le Search Documents

Organize « New folder

1} Favorites Date modified Type

B Desktop
j Downloads
“E| Recent places

Mo items match your search.

@ OneDrive

@ Homegroup
1 This PC

f! MNetwork

[ File name: | download01.z1d ]

Save as type: | PLC Program (*.zld)

(' Hide Folders

This concludes creating a ZLD file.
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Editing a ZLD File Using WindLDR
ZLD files are edited with the following procedure.

1. Click @ (application) > Open > PLC Program.

The Open dialog box is displayed.

New ‘Open an existing project = g ‘i .! |ﬁ|
~ d = o =
¥ | WindLDR Project 31 s =3 -
¥ SIS i Program Self Calendar Network  Network  Connection | Config
i Protection Diagnostic &Clock Settings Management Settings uration

EELEngmm h

==

@ Save As s
ﬁﬁrmt »
EEE ustgs -

|j‘gnse

===
| Mnd!.moum]mﬁjtmmmk
v—
1

2. Select the ZLD file to edit and then click Open.

The PLC Program Configuration dialog box is displayed.

jﬂ » ThisPC » Win81_EN({C:) » Users » t » Documents

Search Documents el

Organize « New folder

¥ Favorites MName Date modified

B= -

Type Size

O @

B Desktop [ | |j download01.zld 11/20/2015 8:47 PM

7LD File 1,046 KB |

j Downloads
“E| Recent places

@ OneDrive
*@ Homegroup
1M This PC

ei MNetwork

File name: | download01.zld

W | | PLC Program (*.zld} W |

3. Edit the ZLD file details on the ZLD File tab.
4. Click OK.

This concludes editing a ZLD file.
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PLC Program Configuration Dialog Box Parameters
This section describes the dialog box parameter settings required to create a ZLD file.

m ZLD File tab

Items to includein PLC Program (*ZLD):

(1) Comment data )
(2) System software (CPU module) Version 1.00.07(Latest) E”

ZLD fileinformation:

(3) Program size 138 bytes
Maximum programsize 72,000 bytes
Comment size 0 bytes
Maximum comment size 262,000 bytes

(1) Comment data
Select this check box to include program comments in the ZLD file.

Click Setting to display the Comment Settings dialog box. Select the comments to download and click OK. For details on
the Comment Settings dialog box, see "Comment Download Settings dialog box" on page 11-37.

(2) System software
To include the system software in the ZLD file, select this check box and select the version of the system software.

(3) ZLD file information
This area displays the size of the current user program, comments, and user web page.

= Comment Download Settings dialog box

(1 Comments to download:

Tag Names & Comments 0 bytes
[ED] Exclude special data registers &internal relays

Rung Comments 0 bytes
[ Rung Comment Formats

[E custom Monitor Dialog Boxes 0 bytes
O ProjectName 11 bytes
Remote Host List 0 bytes
E-mail Address Book 0 bytes

(2 Program Information:
Program size 138 bytes
Comment size 0 bytes
Total program size 138 bytes
Maximum programsize 37,560 bytes

Percent of usage 0.37 %

| | Cancel

(1) Comments to download
Select the check boxes for comments to download.

(2) Program Information

This area displays the size of the current user program and comments, the total program size, the maximum program size,
and the percent of usage.
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SD Memory Card Maintenance with Data File Manager
The following operations can be performed on the SD memory card inserted in the FC6A Series MicroSmart by using Data File

Manager.
« Display file list
o Download files and folders
o Upload files and folders
o Delete files and folders
o Format SD memory card

These operations are called SD memory card maintenance. To use SD memory card maintenance, connect the FC6A Series
MicroSmart to a PC with either of the following methods.

o Connect the FC6A Series MicroSmart and a PC using a USB cable.
Example of using the USB port

) FC6A Series MicroSmart
Windows SD Memory Card [ ! 1 |

Computer Q l
3

USB Port USB Maintenance Cable (HG9Z-XCM42)

—— h B IES)x ﬁﬂ L ; |
[ — Type A Plug Mini-B Plug -

USB Port
(USB 2.0 Mini-B Connector)

o Connect the FC6A Series MicroSmart and a PC over Ethernet.
Example of using Ethernet Port 1

Windows Computer Ethernet Hub

)l

L= |

FC6A Series MicroSmart

SD Memory Card

@*i —

Notes:
Data File Manager uses the maintenance communication protocol, so it will not operate if the environment cannot perform maintenance

communication (for example, with Ethernet communication, communication is not possible if the port numbers are different).

The operating speed varies according the communication status with the FC6A Series MicroSmart and the capacity of the SD memory card.
« Downloading files to the SD memory card, creating folders, and changing file names cannot be performed.

The basic SD memory card and file system restrictions are the same as the restrictions for the DLOG instruction and the TRACE instruction.

Device Manager functions other than SD memory card maintenance can be used with serial communication over Serial Port 1 or a
communication cartridge. For details, see "Other Data File Manager Functions" on page 11-46.
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Starting and Exiting Data File Manager

m Starting Data File Manager
When a CPU module with an inserted SD memory card is connected to a PC, Data File Manager can be started for editing.

1. On the Online tab, in the PLC group, click Maintenance and then Data File Manager.

;
"3 W4

Download Upload Fun

ice
Pro Data List

Home  Configuration [ReLIES

project01.pjw - WINDLDR

i Test 4 i Status
1% Confim || 1 maintenance
r 0 Start  Stop |

15 Cance & ClearData

Clear Error

Project Window n

[z 4 project0l.pw
B+ Function Area Settinas

Notes:

e A connection cannot be made using the pass-through function. Clear the Use HGxG Pass-Through check box.

Batch

|} Forced /O

Custom ~ m

Simulation

¥)PowerLine

ﬁl {3 Error
etUp

. Port Monitor | DialUp

SetUp Shutdown

“~ DataFileManager
Verify

Bead Module Configuration |

ErCA MNoDH .

~

» A connection cannot be made using the maintenance function over Modbus TCP. When the communication method is Serial, clear the Use
maintenance communication over Modbus TCP check box.
» Data File Manager can be opened independently without starting WindLDR. The procedure to open Data File Manager independently is as

follows.
¢ Windows 8

Click Data File Manager in the tiles on the Start screen.
¢ Windows 7, Windows Vista

Click Start > Programs > Automation Organizer > Utilities > Data File Manager > Data File Manager.

¢ Windows XP

Click Start > All Programs > Automation Organizer > Utilities > Data File Manager > Data File Manager.

¢ The standalone Data File Manager application can be downloaded from the IDEC homepage (at the following URL) free of charge.

http://jp.idec.com/ja/download/search.aspx?category=&tab=software

Data File Manager starts.

TIMAGHT Chanege Status:

Galendar:

ikite Protection:

Read Protection:

Error Status:

Error Code (General Error Godes: DE00G)

Error Code (User Program Execution Error Godes: DB00E)
Battery Voltage:

Data File Manager - O
e Ll o o P s
3 FCBA-CAOXIXE Contents Currert Status

FLC Type: FGRA-CAIIHE
System Software Version: 10007
Run/Stop Status: Running

Scan Time (Current): T ms

Sean Time (Maximum): 2 ms

Unchanged
AASA016 21847 PM
Unprotected
Unprotected

Errar

1

o0 %

VIDEC

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

11-39


http://jp.idec.com/ja/download/search.aspx?category=&tab=software

11: SD MEMORY CARD

Exiting Data File Manager

1. Click X at the upper-right corner of Data File Manager.
Data File Manager exits.

i 3 FCBA-CADXIXE
FLG Type: FGEA-CA0KTXE
System Software Version: 100,07
Run/Stop Status: Rurning
Soan Time (Current): I'ms
Soan Time (Maximum) 2ms
TIMAGNT Ghanee Status: Unchanged
Calendar 37872016 3:18:47 PM
‘Write Protection: Unprotected
Read Protection: Unprotected
Error Status: Error
Error Gode (General Error Codes: DE00S) 1
Error Gode (Lser Program Execution Error Godes: D8006)
Battery Woltage: 100 %
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SD Memory Card Maintenance

Display file list
Data File Manager acquires the list of files and folders from the SD memory card inserted in the FC6A Series MicroSmart and
displays them in a tree view (1) and a folder details view (2).

(3) Data File Manager (4) .
Address: | /SD/FCDATADI/RECIPE v H_ Gl il | el o g o [
| [ [ S = TN N I
4 5 FCBA-CAXIXE Name = Dale Modifyed Size (Byte) Type
“ ‘“)"SD;:[?S'T"DT JRCPOOTODesy  11202015103028AM 62 esv
- AL y 1O 414
E Y RCPOOTDTesy 11202015 9:41:04 Al 8 csv o)
£ PROGRAM RCPODIO2csv  11/202015 3:41:04 AM 8 o
@ [ RECIPE | RCPOOTO3csv 112002015 9:41:04 AM 8 .
[ TRACE C )L ) - -

File Name Last modified  File Size  Extension type
date and time

A il k

©)

(1) Tree view
Displays the folder structure as a tree. Double-click a folder to move to the level in that folder (up or down).

1st level (root) : Displays the connected FC6A Series MicroSmart as an icon and a string.
2nd level : Displays the connected FC6A Series MicroSmart SD memory card as an icon and a string.
3rd level and lower: Displays the SD memory card folders as a tree.

(2) Folder details view
Displays a list of the files and folders in the folder selected on the tree view.

Displayed files and folder can be renamed and new folders can be created.

To rename files and folders

Select a file or folder and select Rename on the right-click menu or press the F2 key. It will then be possible to edit the
name, so rename the file or folder.

To create a folder

Click Create Folder on the right-click menu or click Create Folder. The Create Folder dialog box is displayed. Enter the
name and click OK.

(3) Address field
Displays the path of the folder selected in the tree view from the 3rd level and lower.

However, when the CPU module and PC are connected over Ethernet, the IP address and port number are displayed at the
beginning of the path.

When connected to the PC over USB

/SD memory card name/folder path

Example: /SD/FCDATAQ01/

When connected to the PC over Ethernet

IP address:port number/SD memory card name/folder path
Example: 192.168.1.100:80/SD/FCDATA01/
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(4) Toolbar
[ & (Connect) : The Communication Settings dialog box is displayed.
[ |(Start) : Changes the FC6A Series MicroSmart status from stop to run.
[ |(Stop) : Changes the FC6A Series MicroSmart status from run to stop.

[ (Download user program)
(@] (Upload user program)

["2 (Refresh) : The latest status will be acquired.

: A user program (ZLD file) saved on the PC will be written to the CPU module.
: The user program on the CPU module will be saved to the PC.

[+ ~/(Download files and folders) : Files and folders saved on the PC will be written to the SD memory card inserted in the

FC6A Series MicroSmart.
[ (Upload files and folders)

: The follow menu can be executed.
« Format SD memory card

(- (Tools)

: Files and folders displayed in the folder details view will be saved to the PC.

The SD memory card inserted in the FC6A Series MicroSmart will be formatted.

o Update system software
The CPU module system software will be updated.
e Help

The FC6A Series MicroSmart help will be displayed.

(5) Execution log view
The operation log is displayed by executing the following operations.

Operation Description Log format
Delete Displays the number of files that were successfully deleted and the number | Delete
of files that failed to be deleted. Success: {0} file(s), Failed: {1} file(s)
Upload Displays the number of files that were successfully uploaded and the Upload
number of files that failed to be uploaded. Success: {0} file(s), Failed: {1} file(s)
Download Displays the number of files that were successfully downloaded and the Download
number of files that failed to be downloaded. Success: {0} file(s), Failed: {1} file(s)

Run/stop operations using Data File Manager

The FC6A Series MicroSmart can be set to run or stop using Data File Manager operations.

¢ Run procedure

1. Click the toolbar [~ | button.
A confirmation message is displayed.

2. Click Yes.

Data File Manager

! Do you want to run the connected PLC?

Yes No

This concludes the run operation using Data File Manager.
« Stop procedure

1. Click the toolbar [~ | button.
A confirmation message is displayed.

2. Click Yes.

Data File Manager

I . Do youwant to stop the connected PLC?

Yes No

This concludes the stop operation using Data File Manager.

11-42

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

IDEC



11: SD MEMORY CARD

Download files and folders
Files and folders saved on the PC will be written to the SD memory card inserted in the FC6A Series MicroSmart.

1. Click on the toolbar.
The Open dialog box is displayed.

2. Select the files and folders to download and click Open.
The download starts.

© + 1l » ThisPC » Documents » FCDATAO1 » RECIPE w| ¢ | Search RECIPE »
Organize Mew folder =~ M @
¢ Favorites Name . Date modified Type Size
B Deskiop || RCPOD100.csv 11/20/2015 858 PM  CSV File 1KB|
18 Downloads |1 RCPOD1OT.cxv 11/20/20158:58PM SV File 1KB
%l Recent places || RCPODIO2.c5v 11/20/2015&58PM  CSV File 1KB
|_] RCPOO103.c5v 11/20/20158:58 PM CSV File 1KB
£ OneDrive
* Homegroup
18 This PC
€ Network
File name: | RCPODT0D.csv "|
=]

This concludes downloading files and folders.

Note: If files and folders are selected with Explorer on the PC and then dragged and dropped to the folder details view, those selected files and

folders can be downloaded.

Upload files and folders
Files and folders displayed in the folder details view will be saved to the PC.

1. Select the files and folders to upload in the folder details view.

2. Click | on the toolbar.
The Browse For Folder dialog box is displayed.

Address: | /SD/FCDATAD1/RECIPE v GD
4 Y FCBA-CAIXIXE Mae, ~_Date Mogifved Size (Bytel
“ :f’é:‘ Card [ [ RCPOOI00CSY 1172012015 10:30:28 AM 62
ggﬂﬁgﬁ T RCPOOTOT csv TI202075 52 1.08 &M T
| PROGRAM [ RCPODT0Zcsv  T1/20/2015 9-41:04 AM 8
[ RECIPE [ RCPOD103.csv  11/2012016 9:41:04 AM 8
I TRACE
4 i »
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3. Enter the destination and the file name and then click OK.

The upload starts.

Browse For Folder

4 |86 This PC
> | g Desktop
4 | Y Documents
- FCDATADT
. DATALOG
. PROGRAM
([t
. TRACE

> | @ Downloads
B, -

Make New Folder

Cancel

This concludes uploading files and folders.

Note: If files and folders are selected in the folder details view and then dragged and dropped to Explorer on the PC, those selected files and folders

can be uploaded.
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Delete files and folders
Files and folders displayed in the folder details view will be deleted.

1. Select a file or folder in the folder details view and select Delete on the right-click menu or press the Delete key.
A delete confirmation message is displayed.

4 3 FCeA-CADXIXE Name | Date Modifyed | Size (Byte) | Type
4 " ShCerd [T RCPOO100.csv 11/20/2015 10:30:28 AM () esv
4 [&5 FCDATAD

[S DATALOG [T RCPOOT01 csv 1172012015 9:41:04 AM 8 o8y
[ PROGRAM [ RCPOO102 csv 112012015 9:41-04 AM g osv
[ RECIPE [ RePoot03 8 csv
TRACE 1=z

UpIOEH Tile orrolder

Rename

Create new Folder

Refresh

4« i »
2. Click Yes.

0 Do you want to delete 'RCPO0103.csv'?

This concludes deleting files and folders.

Formatting the SD Memory Card
The SD memory card inserted in the FC6A Series MicroSmart will be formatted.

1. Click on the toolbar and then click Format SD Memory Card.
A format confirmation message is displayed.

(]

pruf

Address: |/SD/FCDATAD1/RECIPE v & -] @ =
4 3 FCBA-CAOXIXE Name =] Date Modifyed | size (Byte) [Type || FormatsD Memory Card 1
“ }”é? Card [ RCPOOT00.csv  11/2012015 10:30:28 AM ] o Dovnload system software
I|Fi(|: gﬂiﬂ) - [ RCPODIOTcsy 1172012015 9:41:04 AM 8 o Help F1
|1 PROGRAM D RCPO0102.cev 11/20/2015 9:41:04 AM 8 o
[ RECIPE [ RCPODI03.csv  11/20/2015 9:41:04 AM g s
TRACE
2. Click Yes.

The format is executed.

This concludes formatting the SD memory card.

Note: Formatting the SD memory card on the FC6A Series MicroSmart is comparable to formatting it with the quick format option in Windows.
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Other Data File Manager Functions

In addition to SD memory card maintenance, the follow operations can be performed with Device Manager. These operations can

be used with serial communication over Serial Port 1 or a communication cartridge.

o Display status
o Downloading and uploading user programs
o Update system software

Display status
Click the 1st level (root) in the tree view to display the FC6A Series MicroSmart status.
Data File Manager = =
pdwss |/ =T S N
[ | 3 FCEACAOXIXE | Contents Currertt Status
PLZ Twpe: FCHA-CH0XTHE

System Software Version:
Run/Stop Status:

Soan Time (Current):
Soan Time (Maximum)
TIMAGNT Ghanee Status:

Calendar.

‘Write Protection: Unprotected
Read Protection: Unprotected
Error Status: Error

Error Gode (General Error Codes: DE00S)

Error Gode (Lser Program Execution Error Godes: D8006)

Battery Woltage:

100.07

Funning

I'ms

2ms

Unchaneed
/82016 31547 PM

100 %

When displaying the status, the address field is displayed as follows.

When connected to the PC over USB

Slash (/)
Example: /

When connected to the PC over Ethernet

IP address: Port number

Example: 192.168.1.100:80/

11-96

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

YIDEC



11: SD MEMORY CARD

Downloading user program
A user program (ZLD file) saved on the PC will be written to the CPU module.

1. Click on the toolbar.
The Open dialog box is displayed.

2. Select the ZLD file to download and click OK.
The download starts.

@ = 1 . » ThisPC » Documents » FCDATAOT » PROGRAM v G Search PROGRAM P
Organize * New folder =~ M @
-~
¥ Favorites Mame Date modified Type Size
B Desktop | [ downloadzld | 11/20/20158:58PM  ZLD File 1,046 k8|
@ Downloads

% Recent places
£ OneDrive
& Homegroup
1% This PC

f! Network

File name: | download.zld v |ZLDFiles*ZLD;*ald) v

| Open ‘ ‘ Cancel |

Note: If the user program is protected, the Password Error dialog box is displayed. Enter the correct password and click OK. For details, see
"User Program Protection" on page 5-50.

The userprograminthePLCis password protected.

Inputthe password and click OK to transfer the
program.

I
Password: |

Lo ]

This concludes downloading the user program.
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Uploading user program

The user program on the CPU module will be saved to the PC.

1. Click on the toolbar.

The Browse For Folder dialog box is displayed.

2. Enter the destination and the file name and then click OK.

The upload starts.

4 M| This PC
I» | jg Desktop

4[| Documents

4 | FCDATADT

DATALO

1 RECIPE

1y TRACE

I | g Downloads

v

. Eh, =n-
| Make Mew Folder | || oK |I| Cancel |

Note: If the user program is protected, the Password Error dialog box is displayed. Enter the correct password and click OK. For details, see
"User Program Protection" on page 5-50.

The userprograminthePLCis password protected.

Inputthe password and click OK
program.

totransferthe

I
Password: |

| o

| | Cancel |

This concludes uploading the user program.

Update system software

The CPU module system software will be updated.
1. Click on the toolbar and click Download system software.

The Download system software dialog box is displayed.
The rest of the operation procedure is the same as downloading system software in WindLDR. For details, see the procedure

from step 3 in "Upgrade FC6A Series MicroSmart System Software" on page A-7.

[

oru

M [sorconmoRErE | g o] o () (3 e )

Sy -

4 ¥ FCEA-CADXIXE
4 2 SD Card
4 |5 FCDATAD
|5 paTALOG
|1 PROGRAM

11-48

Name
[ RCPOD100.csv
[ RCPOD101 csv
[ RCPOD10Z csv

™ mmmmnann
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| Date Modifyed
11/20/2015 10:30:28 AM
1172002015 5:41:04 AM
1172002015 5:41:04 AM

Size (Byte)
62

8
8

Type

838

Format S0 Memory Card

l

————

Help F1

—
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12: EXPANSION MODULE AND CARTRIDGE SETTINGS

This chapter provides a description of the expansion module and cartridge settings that configure the usage of expansion modules
and cartridges.

Expansion Module and Cartridge Settings Overview

The FC6A Series MicroSmart is capable of using the expansion modules and cartridges described in "Product Specifications" on
page 2-1. To use expansion modules and cartridges, they must be configured to connect to the FC6A Series MicroSmart using the
WindLDR Module Configuration Editor.

Module Configuration Editor Structure
The Module Configuration Editor is composed of the following three areas.

Module configuration area : Displays the configuration of connected expansion modules and cartridges.

Expansion modules and cartridges list : Displays a list of expansion modules and cartridges that can be connected to the FC6A
Series MicroSmart.

Parameter reference area : Displays the parameters that are configured for the expansion modules and cartridges.

The module configuration that will be used is created by selecting the expansion modules and cartridges to use in the expansion
modules and cartridges list and dragging and dropping them to the module configuration area.

project01.pjw - WINDLDR

g - |

elp

e R p BB e L R

38

PLC  Expansion || Run/Stop Memory Input Comm. Bxternal Device Program Self Calendar Networe  Network Connection | Config
Type  Modules Control Backup Configuraion Pors Memory Settings Protection Diagnostic &Clock Settings Management Settings uration
Project Window 1 x ‘ Main Program | Module Configuration™l [,
-4 project0i.pw
3 Function Area Settings !en_lfy L R | FCBA-J2C1
%! Expansion Modules Allowable Current (5V): 210mA/ 1070mA Allowable Current (24Y): OmA / 270mé FCBA-J4AT
t- 7 Slot 1(FCBA-F2M1) FCRA-JBAT
- 4 Cartridges 0000000006 0neseenons osessonans B FCEA-KAAT
5 ) ' ' A
- |8 HMIModue Sl
Custam Manitors gl N
3
S FCBA-JACNT
-4 Device Data FCBA-JBCU1
- 1 Programs FCBA-F2MR1
@ UserwebPage FCBA-F2M1
- 3% Tag Editor

IEQ Remote Host List
[l E-mail Address Book
- |2} E-mail Editor

] L FCEA-PH1
m ScriptManager

Text Manager FCEA-EXM2
 Recpe z _

Slet 1: FCBAF2M1 (Analeg 10 Medule) Configure T
FCBA-PJ2CP
[input Range [Type Kthermocouple | FCeA-PR2AY
Input | Set Point (SF) Upper Limit |1370 j ECh R
Set Point (SF) Lower Limit -200 |
Control Mode Fixed Value Control Mode )
|Control Action [Reverse Control Action (Heating) | FCeA-FC
Set Foint (5F) 0 > FCBA-PC3
R 0 o o Type No: FCEAF2M’
AfpFalions, {A0sec | = e
Derivative Time 50sec | =l /0 terminal: Removat
e IER2 i T el
| Ji‘-‘«_T_B_\ai _E)'_C SRIRENN (0t range (RTD): PT
[2Propes . |Output MV Upper Limit__|100% ] J=1s B cange (Thermoc

FCRA-CA0X1XE ~ |USE= Network 1:1 \r-\-:dr_-:E-:ht ‘F‘.ungH Line: 5 Column: 7

Module Configuration Area Parameter Reference Area Expansion Modules and Cartridges List
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12: EXPANSION MODULE AND CARTRIDGE SETTINGS

Module Configuration Editor Functions

The Module Configuration Editor functions are as follows. For the operating procedures of the functions, see "Basic Module
Configuration Editor Operations" on page 12-3.

Function Details
Expansion modules and cartridges can be inserted into the module configuration area by
dragging and dropping them from the expansion modules and cartridges list.

Insert expansion modules and cartridges

Inserted expansion modules and cartridges can be deleted.

Delete expansion modules and cartridges When an expansion module is deleted, all of the modules placed on the right side of the deleted
module are shifted to the left.

Swap expansion modules and cartridges Inserted expansion modules and cartridges can be moved to a different position.

System software version upgrade The system software on the CPU module, HMI module, and functional module can be upgraded.
Information about the expansion modules and cartridges connected to the CPU module is stored

Read module configuration in special data registers. The configuration of expansion modules and cartridges connected to the

CPU module is automatically displayed by acquiring this information.
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Basic Module Configuration Editor Operations

This section describes the operating procedures for functions in the Module Configuration Editor.
Starting the Module Configuration Editor

This section describes how to start the Module Configuration Editor.

1. On the Configuration tab, in the PLCs group, select Expansion Modules.
The Module Configuration Editor is displayed.

x

% Help ~

s Ak @y o ﬂ[&@[ﬁl%«?} =5

Bp Run/Sop Memory  Input  Comm. Extemai Devie  Program Calendar Netwok  Network  Connection | Corfig
Type | Modues || Contol Backup Configurstion Pots Memory S B D.agrmbc &Clock Settings Management Settings || uration

Inserting Expansion Modules and Cartridges

This section describes how to insert expansion modules and cartridges into the module configuration area.

1. Select the expansion module or cartridge to insert in the expansion modules and cartridges list and drag and drop it to the
module configuration area.

Configuration [EeLINERERYE

T Ao AF G ﬂ@.%}@% T

Run/Stop Memory  Input  Comm. Extema Devie  Program Calendar Netwok  Netwok Connection
Control  Backup Configuraion Pors  Memory Settings Protection Dlagnosbc &Clock Settings Management Settings

s
Corfig

uration

X &

PLC  Expansion
Type Modules

[ Proiect Window Main Program’ | Module Configuration™(_|\,_

B 4 project0L.pw

&% Function Area Settings i FCEAJ2CT
£} Expansion Modules Allowable Current (5V): OmA / 1070mA Allowable Current (24V): 0mA / 270mA FCEA-J4A1

- €] Cartridges ; ) FCBA-JBAT

|8 HMIModule FCBAKAAT

2 Cntomerin Feennscn

i Device Data FCBA-JACNI
= —— FCEA-JBCUT

@ UserwebPage
- Tag Editor
IE) Remote Host List
4]l E-mail Address Book
] E-mail Editor
-~ §j Script Manager

FCEA-F2M1

FCBA-PH1

53] Text Manager | "
-~ Recpe FCBA-EXM2

FCBA-C40KICE (CPU module) Configure FCBA-PJ2A

FCBA-PJ2CP
FCBA-PK2AV
FCBA-PK2AW

Type No.- FCBA-F2M"

Type: FID
I!O terminal: Remavat
Number of inputs: 2

EfiProject Winda. ngdﬁ ﬁmﬂl

IXIXE ~ ‘USEI Network: 1:1 |M-:|di: Edit ‘F:ung: 4 Line: 5 Column: 7
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12: EXPANSION MODULE AND CARTRIDGE SETTINGS

The expansion module or cartridge is inserted into the module configuration area.

il'l) .
Configuration

] & Ab iy Ty [ [ Gyl
L al al ) E &
3 b 3 le i) o ¢ SR R
PLC Expansion || Run/Stop Memory Input Comm. External Devie Progam Self Calendar Network  Network  Connection
Type  Modules Control  Backup Configuration Ports Memory Settings Protection Diagnostic &Clock Settings Management  Settings uration

Function Area Settings.

Project Window 2 > [IMzin Program| Medule Configuration™(” |
B | projectLpw .
B % Function Area Settings eriy FCBA-J2C1
£ L Expansion Modules Allowable Current (5V): 60mA / 1070mA Allowable Current (24V): OmA / 270mA. FCBA-J4AT
L. slot 1(FeeaFamM1) FCBA-JBAT
0 Cartridges 0.0/0/0,0/0/0.0/0 0/0/0/00/0/6/0/0 00000000 ek
| HMIModule FCBA-LOBAT
, Custom Monttors SCe LN
- FCBA-JACN1
| DeviceData FCBA-JBCUT
[} Programs FCBA-F2MR1
@ UserwebPage FCBA-F2M1
< Tag Editor
(B Remote Host List :
[ E-mail Address Book
8l Script Manager
53] Text Manager FCBAEXN2
[ Recipe
1
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12: EXPANSION MODULE AND CARTRIDGE SETTINGS

2. Click the inserted expansion module or cartridge in the module configuration area and click Configure.
The configuration dialog box that corresponds to the expansion module or cartridge is displayed.

= x

Configuration [ReNTERERYEY {7 Help -

1rm”$[&§}@%

Run/Stop Memory  Input  Comm. Extemnal Device Program Calendar Netwok  Network
Control  Backup Configuraion Pors  Memory Settings Protection Dlagmsbc &Clock Settings Management Settings

ere=n ﬁw\{nndule (nnﬁgllratimm

B+ projectdLpiw
45 Function Area Settings

Read Module Configurati

=+ £ Bxpansion Modules Allowable Current (5V): 60mA / 1070mA Allowable Current (24Y): OméA / 270mA FCBA-J4AT

Slot 1 (FC6A-F2M1) FCEA-JBAT

/; Cartridges 100000000 000006000 000HGON00 GCRE IR
| HMIModule FCEA-LOSAT
e FCEA-LO3CN1

= Custom Manitars FCBA-J4CNT
] Device Data FCEA-JBCUT

4 Programs

FCEA-FZMR1

@ UserwebPage m—

7 Tag Editor

- [E] Remote Host List
& &-mail Address Book

(] E-mail Editor

8§ Script Manager

7] Text Manager

Recipe

FCBA-PH1

OO0 000000 000000000

Slot 1: FCBA-F2M1 (Analog /0 Module)

FCBA-PJ2A
FC6A-PJ2CP
Input Range Type K thermocouple FCRA-PK2AV
Input Set Point (SP) Upper Limit |1370 FCBA-PK2AW
Set Point (SF) Lower Limit [-200
Control Mode Fixed Value Control Mode
Control Action Reverse Control Action (Heating) FCEA-PCT
CHO Proportional Band 10%
S —— 200sec - Type No. FCBA-F2M
Derivative Time S0sec
ARW 50%
AT Bias 20C
| EgPriectvindo | Tosben propets | Outut MY Upper L

3. In the configuration dialog box, configure the parameters for the expansion module or cartridge.

Module TypeNo: |Fc5A—F2M1 |Z|| DataRegister: \ Duuuu|(uuuuu toD0189)  InternalRela (M0000 to M0007)
InputParameters e [ Cantrol Parameters omucre [ Qutput Parameters
i) ——— 5 [nput cHo ] — Tcho) — 5 |OutputcHD ] —— i)
Type K thermocouple Reverse Control Action (Heating) Voltage Output
- Celsius
InputParameters oo 7] Control Parameters Pupicnn 7] Output Parameters
) ————— [Input CH1 |+ —— ch ———— [OutputCH1 |+ —— el
TypeK thermacouple Reverse Control Action (Heating) Voltage Output
- Celsius
Input (CHO) " Control (CHO). Qutput (CHO) ' Tnput (CH1)" Control (CH1)'/Output (CH1}' Monitor-
Input Range: |TvpeKthermwcwuple E\ |Ce\sm |Z|| (-200 to 1370) °C
PV Correction: (-100.0 to 100.0) °C
PV Filter Time Constant: (0.0 to 10.0) sec
SetPoint (SP)Upper Limit: (-200 to 1370) °C
Set Point (SP) Lower Limit: (-200 to 1370) °C
External PV Mode: Disable [-]
Alarms:
Alarm Type Alarm Value Hysteresis (0.1to 100.0) °C Delay Time (0 to 10000 sec)
Alarm 1 Na Alarm Action -0 1 0
Alarm 2 No Alarm Action -0 1 0
Alarm 3 Na Alarm Action -0 1 0
Alarm 4 No Alarm Action -0 1 0
Alarm 5 Na Alarm Action -0 1 0
Alarm & No Alarm Action -0 1 0
Alarm 7 Na Alarm Action -0 1 0
Alarm & No Alarm Action -0 1 0
witeallparametes | | Beodallparametes || Monitor
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12: EXPANSION MODULE AND CARTRIDGE SETTINGS

Removing Expansion Modules and Cartridges

This section describes how to remove expansion modules and cartridges that have been inserted into the module configuration

area.

1. Click the expansion module or cartridge to remove in the module configuration area.

'ilélv

Configuration

Run/Stop  Memory

= ST TR R Gl

Input  Comm. External Device Program

Main Program | Module Configuration™( " |

Calendar Netwok  Network  Connection
Contol Backp Configuetion Ports  Memory Sektings Protecton Dlagmsb( &Clock Settings Management  Settings

project0l.piw
"y Function Area Settings
'»J'y Expansion Modules

14 Slot 1(FC6A-F2M1)

&

Allowable Current (5V): 110mA / 1070mA

Read Module Configuration

Allowable Current (24V): 96mA / 270mA

FCBA-NOZB1
FCBA-N16B1
FCBA-N16B3

1 Slot2 (FCBA-N16B3)
L] Cartridges
L& HMIModule
__ Custom Monitors
| Device Dats

i Programs

B Remote Host List
[ E-mail Address Book
(] E-mail Editor
8j Script Manager

D00H00 00000600 0N 00000

YODODHO 00NN 000 0

FCBA-N32B3
FCBA-N02ATT
FC6A-ROB1
FCBA-R1E1
FCEA-TO8P1
FCBA-T16P1
FCBA-T16P3
FCEA-T32P3

FCBA-J2C1
FCBA-J4AT
FCBA-JBAT
FCBA-K4AT

[ Text Manager

> FCEA-LOBAT

FCBA-LO3CN1

[ Recipe

Slot 1: FCBA-F2M1 (Analog /0 Module)

oo |

FCBA-J4CN1
FCBA-J8CU1
FCBA-F2MR1

| EgProject Windo. ?‘.‘mﬂﬂ ﬂpﬂ/

Input Range Type K thermocouple
Input Set Point (SP) Upper Limit | 1370
Set Point (SF) Lower Limit |-200
Control Mode Fixed Value Control Mode
Control Action Reverse Control Action (Heating)
Set Point (SP) 0
CHO Proportional Band 10%
o Integral Time 200sec
Derivative Time S0sec
ARW 50%
AT Bias 20T
Output MV Upper Limit | 100%

Edit |Rung: 4 Line

2. Right-click the expansion module or cartridge to delete and click Remove.
The selected expansion module or cartridge is removed.

All of the modules placed on the right side of the removed module are automatically shifted to the left.

Configuration

Run/Stop  Memory
Modules Control  Backup Co

Project Window 2 x

Input  Comm. External Device  Program

: E%E}[EE@”

Calendar Netvork  Network  Connection || Corfig

nfiguation Ports _ Memory Settings Protection Dlagnasb( &Clock  Settings Management Settings || uration

~ FC8A-F2M1

FCEBA-PH1
FCBA-EXMZ

FCEA-PJ2A
FCEBA-PJ2CP

project0L.pjw
"y Function Area Settings
E £ Expansion Modules

-4 Slot 1{FCEA-F2M1)

Read Module Configuration

Allowable Current (24V): 96mA | 270mA

FCBA-ND2B1
FCBA-N16B1
FCBA-N16B3

4 Slot2 (FCEA-N1683)
L Cartridges
L& HMIModule
| Custom Monitors
| Device Data

| Programs

- (@ UserwebPage

- 7 Tag Editor

.. [ Remote Host List
[t E-mail Address Book
(=] E-mail Editor
S}y Script Manager

000000000

i
!
'
o
|
i
i
i
:
i
|
|
|
|
|

Configure. Cigse C

Remove Ctrl+R

won

3] Text Manager

[Hi] Recipe

Slot 1: FC6A-F2M1 (Analog 10 Module)

Thange Type ¥
Update System Software

Copy

Paste

Help

FCBA-N32B3
FCBA-NDBATT
FCBA-RO81
FCBA-R161
FCEA-TO8P1
FCBA-T16P1
FCBA-T16P3
FCEA-T32P3

FCBA-J2C1
FCEA-J4AT
FCBA-JBAT
FCBA-KAAT
FCEA-LOBAT
FCBA-LO3CN1
FCBA-J4CN1
FCBA-J8CU1
FCBA-F2MR1

EgiProject Windo. ?i‘rmﬂ P'ﬂ/

Input Range Type K

Input Set Point (SP) Upper Limit | 1370
Set Point (SP) Lower Limit |-200
Control Mode Fixed Value Control Mode
Control Action Reverse Control Action (Heating)
Set Point (SP) 0

CHO Proportional Band 10%

otk Integral Time 200sec
Derivative Time 50sec
ARW 50%
AT Bias 20T
Output MV Upper Limit | 100%

FCGﬁeFZMW

FCBA-PH1
FCBA-EXM2

FCBA-PJ2A
FCBA-PJ2CP

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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12: EXPANSION MODULE AND CARTRIDGE SETTINGS

Swapping Expansion Modules and Cartridges

This section describes how to change the position of expansion modules and cartridges that have been inserted into the module
configuration area.

1. Select the expansion module or cartridge to move and drag and drop it onto the destination expansion module or cartridge.

D=

Configuration

N NP R R R a2

PLC Expansion | Run/Stop Memory  Input  Comm. Btemal Deviee Program  Sef  Calendar Nt N G Corfig
Type  Madules Contol  Backup Cuanuman Ports  Memory smmgs Protection Diagnostic &Clock Settings Managemert Settings || uration
N Area Settings ' SD Card
Project Windaw 2 x [ Main Program | Module Configuration™(” 4 b x
3 Function Area Settings Read Module Configuration I FesanosET o
-4 Expansion Modules Allowable Current (5V): 110mA / 1070mA Allowzble Current (24V): 96mA/ 270mA. FCEA-N1EB1
i Slot 1(FC6A-F2M1) P — FCEA-N16B3
| Slot2 (FCAA-N16B3) 00000600 000000606 0000600 ECERNTES =
K o 5 : FCEA-NOBATT
FCEA-ROBT
- L3l HMIModule s H FCEA-R161
 CustomMontors i FCEATORF
. DeviceData FCEATIGRT
B4 Programs FCEATIEF3
@ UserwebPage ECER TR -
L__FceaTnaki |

(@ RemoteHost List

: FCBA-J2CT
18 X ik B 0000000000 DB600000E FCBA-J4A1
() E-mail Editor FCEA-JBAT
8y Script Manager FCBA-KEAT
[ Text Manager < > FCBA-LOBAT
. ] Reape FCBA-LO3CNT
FCBA-JACN1
Slot 1: FCBA-F2M1 (Anzlog IO Module) Configure FCBA-J8CUT
[eombarer] | Fostiscut

~ FCBA-F2M1

Input Range Type K

Input Set Point (SF) Upper Limit | 1370
Set Foint (SF) Lower Limit |-200 . -
Control ode Fived Vel Corirl Mods
Control Action Reverse Control Action (Heating)

Set Point (SP) 0
CHO Proportional Band 0% FCBA-EXM2
Control
Integral Time 200sec _

Derivative Time b0sec
ARW 50%
AT Bias 20T
Output MV Upper Limit__ |100%

Column: 7

EgProject Windo. 'ﬁmﬂ@ ﬂProanyl

Notes:
¢ When the position of an expansion I/O module is changed, the device addresses are automatically changed. For example, when the position
of input module (1) and (2) are changed as shown below, the device addresses 10030 to 10037 for input module (1) are changed to 10050 to
10057. However, please note that the device addresses in the program are not replaced.

Input Module (1) Input Module (2)
Quantity of Inputs: 8  Quantity of Inputs: 16
CPU Module (10030 to I0037) (10040 to 10057)
AN \__/

Input Module (2 Input Module (1)
Quantity of Inputs: 16 Quantity of Inputs: 8
(10030 to 10047) (10050 to 10057)
¢ When the positions of an analog module and analog cartridge are changed, the configured parameters are also moved. However, the device
addresses in the program are not replaced.

— ~ [mo00o00000| [Doooooooog
=500068006) '_’:eeeeeesc‘
N
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12: EXPANSION MODULE AND CARTRIDGE SETTINGS

Upgrading the System Software Version

This section describes how to upgrade the system software on the CPU module, HMI module, and functional module.

1. Right-click the CPU module or expansion module that you will perform the system software upgrade on and click Update

System Software.
The System Software Download dialog box is displayed.

Configuration

T L - VB I e, e

PLC  Expansion Input  Comm. Edemal Devie Program  Sef  Calendar Network

= (e

Network  Connection || Config

Run/Stop M
Type Modies || Control Badw Cnanuram JiE LG S5 FE b &Clock Settings Management Settings || uration

Project \nindow 2 % [{Main Frogram | Module Configuration'(” }

E- 4 project0Lpiw -
5 Function Area Settings

£ Expansion Modules Aliowable Current (5): 0ma / 1070mA
L Cartridges

Read Module Configuration

Allowsble Current (24V): OmA / 270mA

FCBA-NOZB1
FCBA-N16B1
FCBA-N16B3

L HMIModule
| Custom Monitors
| Device Data

s

UserwebPage

ag Editor

Remote Host List
[ E-mail Address Book
(2] E-mail Editor

8y Script Manager

[ Text Manager

[ Recipe

WODOOBOBOO 00006060

Update System Softwere |

FCBA-N32B3
FCBA-NO2AT1
FCeA-RO21
FCBA-R161
FCBA-TOBP1
FCBA-T16P1
FCBA-T16P3
FCBA-T22P3

FCBA-J2CT
FCBA-J4AT
FCBA-JBAT
FCEAK4AT
FCBA-LOBAT

FCBA-LO3CN1T

FCEA-CAOKTCE (CPU module)

FCBA-J4CN1
FCBA-JBCUT
FCBA-F2MR1

EgProject Winda. ‘ﬁ'n@ ﬁﬁﬂ[

|Rung: 4 Line:5 Column: 7

FCBA-F2M1

FCEA-EXMZ

FCEA-PJ2A
FCBA-PJ2CP

2. Select the system software version number and click Start System Software Download.

The system software download begins.

PLCType: FCEA-CA0X1NE
Target Module: All modules
I Version: Latest version E| I

El =

aes Cp) Module Sresssssssaaas

Created on Movember 16, 2015

** Comment **
-First release.

*=%%% Analog IO Module *¥*++*+*
Created on Movember 16, 2014

** Comment **
-First release.

asas DI Module SEEsssssssssssssss

Created on Movember 16, 2014

]

[‘ Start System Software Download ‘]

12-8 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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12: EXPANSION MODULE AND CARTRIDGE SETTINGS

Reading the Module Configuration

This section describes how to acquire the information about expansion modules and cartridges connected to the CPU module and
automatically display the configuration.

1. Connect a PC to the USB port, Ethernet Port 1, or Port 1 on the FC6A Series MicroSmart.
For details, see the "FC6A Series MicroSmart All-in-One Type Communication Manual".

2. Click Read Module Configuration in the module configuration area.

&

Configuration
o e AT TTE R I )y T .
j q;_; o -I I- Y D 43 =
PLC Expansion | Run/Stop Memory Tnput Comm. Extama Deviee  Program Calendar Netwok  Network  Connection
Type Modues Contol Backup Configuraion Ports  Memory Settings Protection Dlagmsb( &Clock Settings Management Settings
Project Window 2 [ Main Program | Module Configuration™( | debux
= ot Lo
%y Function Area Settings [[ oot Module Confouration_| ] FCEA-NOBBT
L] Expansion Modules Alowable Current (5¥): 0mA/ 1070mA Allowable Current (24V): OmA / 270mA FCBA-N1EBT
L) Cartridges . § FCEA-N16B3
Ll HMIModule i 0.0,0.00/0.000 5000066000 060000600 FCBA-N3283
i Custom Monitors Eg&gﬁ”
. Device Data P, FCEARIE]
i Programs FCEA-TOSP1
- (@ UserwebPage FCBA-TI6P1
- <P TagEditor FCBA-TI6P3
FCBA-T32P3

- [@ Remote Host List
~ [l E-mail Address Book
- 2] E-mail Editor

8 Seript Manager Tessese s sevses sy FCBA-J4AT
%3] Text Manager FCEA-JBAT
A Recipe FCBA-KAAT
FCBA-LOBAT
FCBA-LOZCN1
FCBA-C40K1CE (CPU module) Configure FCBA-JACN1
FCBA-J8CU1
FrRAFIMRT

FCBA-J2C1

The configuration of expansion modules and cartridges connected to the CPU module is displayed in the module configuration
area.

D™=

Cunhgurmun

G, 15 4k G 030 l i) By o =
o P : L S
PLC  Expansion | Run/Stop Memory Input Comm. Extemd Devie  Program Calendar Network  Network Connection || Config

uration

Type  Modules
Pl SD Card

Contol  Backwp Configuraion Ports  Memary Settings Protecuon D\agnosm: &Clock  Settings Management  Settings

Project Windew R |IMain Program Module Configuration'| il q b x

4 projectiLpw
5 Fncionrea St ety sy
[E8 QI Expansion Modules Allowable Current (5V): 210mA / 1070mA Alloviable Current (24V): OméA / 270mA FCBA-N16B1

i | Slot1(FC8A-NOGB1) FCBA-NTEB3

| Slot2 (FC5A-NOBB1) 06/0/0/0/0/00/0 000006000 & Eehs ot =
Slot 3 (FC6A-N0BB1) Eg&gﬁ:ﬁ“
Slot4(FCEA-NOBBL) Lol
S0t 5 (FCEA-NOGB1) FCBA-TORRT
1 Slot 6 (FCGA-NOGB1) FCEATIGPT
1 Slot7(FCEA-NOSBL) etz

q‘- Cartridges FCBA-T32P3
L HMIModule

. Custom Monitors

- FCBA-J2C1
. DeviceData

FCBA-J4A1

DOODODOODO HOGOD 000D

[z Programs

: FCBA-J8AT
- @ UserWebPage FCBA-K4AT
- <7 Tag Editor 3 > FCBA-LDGAT
-[@ Remote Host List Eg&:ﬁ:ﬂ
- [ E-mail Address Baok Slot 7: FC6A-N0881 (Digital O Module) Configure FCBA-JBCUT
(] E-mail Editar FCEA-F2MRT
S5 Script Manager Device Address | Tag Name |Comment | Used EERAEZMI
Text Manager 10030 0 [ U |
A Redipe 10091 0
2 0
10033 [
10034 [
10035 [
10096 [
10057 [ -
FCEA-PI2A
EFroiect Winda. ?iTodﬂ ﬁPmpen_yl FCBACE:
FC6A-C40X1XE - ||JSE Network: 1:1 |N:di: Edit |Flur|g: 4 Line: 5 Column: 7 (=) Lk

Notes:
¢ Read module configuration only reads the connection status of expansion modules and cartridges. It does not read the configured
parameters. Therefore, the expansion module and cartridge parameters are the default values. Configure the parameters as necessary.

« If an expansion I/O module is connected, the actual model number such as FC6A-N08B1 cannot be read by reading the module
configuration. The model number will be a general term for number of I/O points such as 16 inputs or 16 outputs. Change the model number
to the actual model number after reading the module configuration.
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13: TROUBLESHOOTING

Introduction
This chapter describes the procedures to determine the cause of problem and actions to be taken when any problem occurs while
operating the FC6A Series MicroSmart.

The FC6A Series MicroSmart has self-diagnostic functions to prevent the spread of problems if any should occur. In case of any
problem, follow the troubleshooting procedures to determine the cause and to correct the error.

Errors are checked in various stages. While editing a user program on WindLDR, incorrect devices and other data are rejected.
User program syntax errors are found during compilation on WindLDR. When an incorrect program is downloaded to the FC6A
Series MicroSmart, user program syntax errors are still checked. Errors are also checked at starting and during operation of the
FC6A Series MicroSmart. When an error occurs, the error is reported by turning on the ERR LED on the FC6A Series MicroSmart
and an error message can be viewed on WindLDR. For the procedure to check the error status and clear the error by operating the
HMI module connected to the CPU module, see "Checking/Clearing Error Information" on page 7-37.

Reading Error Data

When any error occurs during the FC6A Series MicroSmart operation, "Error" is indicated and error details can be read using
WindLDR.

Monitoring WindLDR
1. From the WindLDR menu bar, select Online > Monitor > Monitor. The monitor mode is enabled.

2. From the WindLDR menu bar, select Online > Status. The PLC Status dialog box appears.
When any error exists, "Error" is displayed in the error status box.

3. On the right of the Error Status in the PLC Status dialog box, click the Details button.
The PLC Error Status screen appears.

PLC Status o
System Information
PLC Type: FCBA-C40X1XE
System Software Version: 1.00.07 & System Software Version
D8029
Operation Status
Run/Stop Status: Running
Scan Time: Current: 1 ms
Maximum: 3 ms
TIM/CNT Change Status: [onchanged | [ glear || confim |
Calendar |11fzn,i2|315 PM 09:28:43 || change... |
Write Protection: Password DetaiIS BUttOn
Read Protection: Password
Error Status: [Error [ clear ||{E:
Battery Voltage: 1 E %
Error Status Box
D8005 (general error code)
0K
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13: TROUBLESHOOTING

4. Check the errors that are currently occurring.

General Error Codes

Power failure

Watchdog timer error

Data linkconnection error
User program sumcheck errorl

TIM{CNT preset value sum check error

User program sumcheck error2
Keep data sum check error
User program syntax emor
User program writing emor
Basicunit error

Calendar/Clock Emor
1/0 businitialize error
User program execution emor

5. After you have checked the errors, click OK.

Clearing Error Codes from WindLDR
After removing the cause of the error, clear the error code using the following procedure:

6. From the WindLDR menu bar, select Online > Monitor > Monitor. The monitor mode is enabled.

7. From the WindLDR menu bar, select Online > Status. The PLC Status dialog box appears.
8. On the right of the Error Status in the PLC Status dialog box, click the Clear button.

This procedure clears the error code from special data register D8005 (general error code), and the error is cleared from the PLC

Status dialog box.

9. Click OK.

13-2

Write Protection:
Read Protection:
Error Status:

Battery Voltage:

System Information
PLC Type: FCEA-C40XIXE
System Software Version: 1.00.07
Operation Status
Run/fStop Status: Running
Scan Time: Current: 1 ms
Maximum: 2 ms
TIMJCNT Change Status: [nchanged | [ glear | [ confim |
Calendar: [11/20/2015PM 09:28:00 | | Change.. |

Password

Password &
[Eror | Clear Ii Details.. |
10086

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

Special Data Registers for Error Information

Two data registers are assigned to store information on errors.

D8005

General Error Code

D8006

User Program Execution Error Code

Example: This ladder program clears the error information using the error clear bit of special data register D8005.

Turn on MO and turn on the upper bit of D8005.

@)

The error information is cleared during the scan end processing of the ladder program.

O
©
o
o
(3
-
3]

®

<
o

General Error Codes

The error code is stored in special data register D8005.
If '1' is stored in each bit of D8005, the corresponding error is occurring.

Bit 15

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

D8005 | |

-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

IDEC

I Y Y U O Y JAf_
L T R N B I . S
Power failure
Watchdog timer error

Data link connection error
User program ROM sum check error
Timer/counter preset value sum check error
Reserved

— Keep data sum check error

— User program syntax error

— User program writing error
— System error

— Clock error
'— Expansion bus initialization error
L SD memory card transfer error

L— User program execution error

— SD memory card access error

Error information bits

L— Error clear bit

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

FC6A Series MicroSmart Operating Status, Output, and ERR LED during Errors

Error Items Operating Status Output Er{g;;]ED Checked at
Power failure Stop OFF - Any time
Watchdog timer error Stop OFF ON Any time
Data link connection error Stop OFF ON When initializing the data link
User program ROM sum check error Stop OFF ON Starting operation
When checkin hange in
TIM/CNT preset value sum check error Maintained Maintained ON R checking a c ange |
timer/counter settings
Keep data error Maintained/Stop ! OFF — Turning power on
User program syntax error Stop OFF ON Downloading user program
User program writing error Stop OFF ON Downloading user program
System error Stop OFF ON Turning power on
Clock error Maintained Maintained ON Turning power on
Turni
Expansion bus initialization error Maintained Maintained ON urning p9wer on/
downloading user program
Download: Stop Download: OFF When executing an SD memory
SD mem ard transfer e N
ory card transfer error Upload: Maintained Upload: Maintained ° card download/upload
User program execution error Maintained Maintained ON Executing user program
When an SD memory card is
SD memory card access error Maintained Maintained ON inserted ry card!

*1 Operation starts to run and outputs are turned on or off according to the user program as default, but it is also possible to stop operation and
turn off outputs using the Function Area Settings on WindLDR. See "Run/Stop Selection at Keep Data Error" on page 5-7.

Error Causes and Actions

0001h: Power Failure
This error indicates when the power supply is lower than the specified voltage. This error is also recorded when the power is
turned off. Clear the error code using WindLDR.

0002h: Watchdog Timer Error
The watchdog timer monitors the time required for one program cycle (scan time). When the time exceeds the allowed time, the
watchdog timer indicates an error. Clear the error code using WindLDR. If this error occurs frequently, the FC6A Series MicroSmart
has to be replaced.

0004h: Data Link Connection Error
A data link function area settings are incorrect or the cable is not connected correctly. Correct the data link function area settings
or connect the cable correctly, and then turn the power off and on or initialize the data link.

0008h: User Program ROM Sum Check Error
The user program stored in the FC6A Series MicroSmart ROM is corrupted. Download a correct user program to the FC6A Series
MicroSmart, and clear the error code using WindLDR.

When an SD memory card is installed on the FC6A Series MicroSmart, the user program in the SD memory card is checked.

0010h: Timer/Counter Preset Value Sum Check Error
The execution data of timer/counter preset values is corrupted. The timer/counter preset values are initialized to the values of the
user program automatically. Note that changed preset values are cleared and that the original values are restored. Clear the error
code using WindLDR.

0040h: Keep Data Sum Check Error
This error indicates that the data designated to be maintained during power failure is corrupted because of memory backup failure.
Note that the "keep" data of internal relays and shift registers are cleared. Data of counters and data registers are also cleared.
Clear the error code using WindLDR. Replace the backup battery.

For details on replacing the backup battery, see "Replacing the Backup Battery" on page 3-28.
0080h: User Program Syntax Error

This error indicates that the user program has a syntax error. Correct the user program, and download the corrected user program
to the FC6A Series MicroSmart. The error code is cleared when a correct user program is transferred.
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0100h: User Program Writing Error
This error indicates a failure of writing into the FC6A Series MicroSmart ROM when downloading a user program. The error code is cleared
when writing into the ROM is completed successfully. If this error occurs frequently, the FC6A Series MicroSmart has to be replaced.

When a memory cartridge is installed on the FC6A Series MicroSmart, writing into the memory cartridge is checked.

0200h: System Error
This error is issued when ROM is not found. When this error occurred, turn power off and on. Clear the error code using WindLDR.
If this error occurs frequently, the FC6A Series MicroSmart has to be replaced.

0400h: Clock Error
This error indicates that the clock data has disappeared. Replace the backup battery. For details on replacing the backup battery,
see "Replacing the Backup Battery" on page 3-28.

0800h: Expansion Bus Initialization Error
This error occurs when communication could not be performed between the CPU module and the cartridges, expansion modules,
and/or HMI module when the power is turned on or during a download.

If this error frequently occurs or it cannot be recovered from, replace the cartridges, expansion modules, and/or HMI module.

1000h: SD Memory Card Transfer Error
This error indicates that the user program cannot be downloaded to/uploaded from FC6A Series MicroSmart using the SD memory
card. Check the error details in D8255.

For details, see "D8255: SD Memory Card Download/Upload Execution Error Information” on page 11-26.

2000h: User Program Execution Error
This error indicates that invalid data is found during execution of a user program. When this error occurs, special internal relay
M8004 (user program execution error) is turned on.

Referring to the next page to fix and clear the error code.
4000h: SD Memory Card Access Error
This error indicates that the the SD memory card could not be written to.

If the status of M8070 was checked and the SD memory card was not recognized, reinsert a formatted SD memory card into the
FC6A Series MicroSmart.
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User Program Execution Error

This error indicates that invalid data is found during execution of a user program. When this error occurs, the ERR LED and special
internal relay M8004 (user program execution error) turned on. The detailed information of this error can be viewed from the error
code stored in special data register D8006 (user program execution error code).

User Program
Execution Error Code Error Details
(D8006)

1 Source/destination device exceeds range.

2 MUL result exceeds data type range.

3 DIV result exceeds data type range, or division by 0.

4 BCDLS has S1 or S1+1 exceeding 9999.

5 S1is 10,000 or higher in the HTOB(W) instruction, or S1 is 100,000,000 or higher in the HTOB(D) instruction.

6 BTOH has any digit of S1 exceeding 9.

7 HTOA/ATOH/BTOA/ATOB has quantity of digits to convert out of range.

8 ATOH/ATOB has non-ASCII data for S1 through S1+4.

9 In the WEEK instruction, the ON time data exceeds range (hour data is 24 or higher, minute data is 60 or higher),
or the OFF time data exceeds range (hour data is 25 or higher, minute data is 60 or higher).

10 In the YEAR instruction, the month and day data exceeds range (month data is 13 or higher, day data is 32 or
higher).

12 CVXTY/CVYTX is executed without matching XYFS.
XYFS and CVXTY/CVYTX have the same S1, but have different data types.

13 CVXTY/CVYTX has S2 exceeding the value specified in XYFS.

14 Label in LJMP, LCAL, or DINZ is not found.

16 Executed invalid PID/PIDA instruction.
Attempt was made to execute an instruction that cannot be used in an interrupt program:

18 SOTU, SOTD, TML, TIM, TMH, TMS, CNT, CDP, CUD, SFR, SFRN, WEEK, YEAR, MSG, TXD, RXD, DI, EI, XYFS,
CVXTY, CVYTX, AVRG, PULS, PWM, RAMP, ZRN, ARAMP, DTML, DTIM, DTMH, DTMS, TTIM, FIFOF, NDSRL, HOUR,
ETXD, ERXD, DLOG, and TRACE (see "Basic Instruction List" on page 8-1).

19 Attempt was made to execute an instruction that is not available for the PLC.

20 PULS, PWM, RAMP, ZRN, or ARAMP has an invalid value in control registers.

21 DECO has S1 exceeding 255.

22 BCNT has S2 exceeding 256.

23 ICMP>= has S1 < S3.

25 BCDLS has S2 exceeding 7.

26 DI or EI is executed when interrupt input or timer interrupt is not programmed in the Function Area Settings.

27 Work area is broken when using DTML, DTIM, DTMH, DTMS, or TTIM.

28 Source device data for F (float) data type instruction exceeds the valid range.

29 Result of F (float) data type instruction exceeds the data type range.

30 The shift data size or the number of bits to shift configured in the SFTL/SFTR instruction exceeds the valid range.

31 In the FIFOF instruction, the FIEX instruction or the FOEX instruction was executed before the FIFO data file was
registered.

32 TADD, TSUB, HOUR, or HTOS has invalid data for source device S1.

34 NDSRC has invalid data for source device S3.

35 In the SUM instruction, the execution result exceeds the valid range for the selected data type, or S2 data is 0.

36 DLOG/TRACE is executed but the capacity of CSV file exceeds 5 MB.

41 SD memory card is write protected.

42 The result of execution using the SCRPT instruction is a value that indicates anything other than normal
completion.

46 In the SCALE instruction, the input minimum value is larger than the input maximum value, the output minimum
value is larger than the output maximum value, or the dead band data exceeds the valid range.

48 PULS/PWM/RAMP/ZRN/ARAMP/JOG instructions using the same pulse output port are executed at the same time.
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Troubleshooting Diagrams

When one of the following problems is encountered, see the following trouble shooting diagrams:

Problem Trou;l:gs:iao;tmg
The power is not on. Diagram 1
Operation has not started. Diagram 2
An error has occurred. Diagram 3
Input does not operate normally. Diagram 4
Output does not operate normally. Diagram 5
Cannot stop or reset operation. Diagram 6
Watchdog timer error occurs and the CPU does not run. Diagram 7
The interrupt/catch input cannot receive short pulses. Diagram 8
Frequency measurement does not work. Diagram 9
Data is not transmitted at all in the user communication mode. Diagram 10
Data is not transmitted correctly in the user communication mode. Diagram 11
Data is not received at all in the user communication mode. Diagram 12
Data is not received correctly in the user communication mode. Diagram 13
Modbus master communication does not work. Diagram 14
Long communication cycle for Modbus RTU master communication or Modbus TCP client communication. Diagram 15
WindLDR and the FC6A Series MicroSmart cannot communicate. Diagram 16
WindLDR does not communicate with PLC via USB. Diagram 17
Modbus master communication request is slow. Diagram 18
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Troubleshooting Diagram 1

« The Power LED [PWR] is not On

When the USB bus is operating, the power LED [PWR] does not turn on.

The power LED [PWR] is not on

Is power supplied?

Supply power.

YES

NO

Is the power LED [PWR] on?

YES

Is the power voltage correct?

Supply the rated voltage.
AC power type: 100-240V AC
DC power type: 24V DC

YES

NO

Y

Call IDEC for assistance.
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YES

END
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Troubleshooting Diagram 2

¢ The Run LED [RUN] is not On
The run LED [RUN] turns on when the PLC is running.

The run LED [RUN] is not on.

Is the error LED [ERR] on?

See Troubleshooting Diagram 3,
"The Error LED [ERR] is On"

Click the Start button in WindLDR on a
computer connected to the FC6A Series
MicroSmart.

Note: The Start button is found in the WindLDR menu bar.

YES

Is the run LED [RUN] on?

Note: To monitor M8000, from the WindLDR menu bar, select Online >
Monitor > Monitor, then Online > Custom > New Custom Monitor. Enter
M8000 in the Device box in the Custom Monitor dialog box.

Monitor M8000 (start control special
internal relay) using WindLDR.

Note: To turn on M8000, enter 1 in the Current Value box in the

YES Custom Monitor dialog box.

Is M8000 on?

Turn on M8000 using WindLDR.

Is the stop/reset input
switch or the function switch
used to run/stop the PLC?

NO

Is the run LED [RUN] on?

NO

Turn off the stop/reset input and set the
function switch to "1."

Is the run LED [RUN] on?

NO

Y

Call IDEC for assistance. END
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Troubleshooting Diagram 3

¢ The Error LED [ERR] is On

The error LED [ERR] is on.

y

Clear error codes using WindLDR.
See Note below.

YES

Did the error LED [ERR] turn off?

NO

See "General Error Codes" on page 13-3.
Identify the error code and correct the error.

Did the error LED [ERR] turn off? YES

END

NO

Call IDEC for assistance.

END

Note: Temporary errors can be cleared to restore normal operation by clearing error codes from WindLDR. See "Clearing Error Codes from

WindLDR" on page 13-2.
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Troubleshooting Diagram 4

Input does not operate normally.

YES

Note: Check the on state for the input with the
WindLDR monitor or the device monitor on the
HMI module.

Is the input device on?

Are input device
addresses correct?

Is the input
wiring correct?

YES Correct the program.

Correct the input wiring.

Is the input terminal
powered correctly?

Supply the rated voltage to the input
terminal.

Are wiring and
operation of external
devices correct?

Correct the external
device wiring.

YES

END

Call IDEC for assistance.

IDE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 13-11



13: TROUBLESHOOTING

Troubleshooting Diagram 5

13-12

Output does not operate normally.

Note: The Start button is found in the
WindLDR menu bar.

Are the power LED [PWR] and
the run LED [RUN] on?

Click the Start button in WindLDR on a
computer connected to the FC6A Series
MicroSmart.

Check the output with WindLDR.

Are output device
addresses correct?

Correct the program.

Does the monitored output
turn on and off?

The output circuit in the FC6A Series
MicroSmart is damaged.

Replace the FC6A Series MicroSmart.

Is the output
connection correct?

Correctly connect the output.

Call IDEC for assistance.

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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Troubleshooting Diagram 6

Cannot stop or reset operation.

Note: To monitor M8000, from the WindLDR menu bar, select
Online > Monitor > Monitor, then Online > Custom > New
Custom Monitor. Enter M8000 in the Device box in the Custom
Monitor dialog box.

Is stop or

reset input designated in NO
the WindLDR Function Area

Settings? l

Monitor the start control special internal
relay M8000 using WindLDR on a
computer.

Is the designated stop or
reset input on?

Turn on the designated input.

YES

Monitor the designated stop or reset
input using WindLDR on a computer.

The input circuit in the FC6A Series
MicroSmart is damaged.

Replace the FC6A Series MicroSmart.

Does the monitored input
turn on and off?

YES 4

YES
Is M8000 off?

NO

Y

Call IDEC for assistance. Turn off the start control special internal
relay M8000 using WindLDR on a
computer.

Note: To turn off M8000, enter 0 in the Current Value box in the Custom Monitor dialog box.
For details on special internal relay M8000, see "M8000: Start Control" on page 6-7.
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Troubleshooting Diagram 7

Watchdog timer error occurs and
the user program does not run.

Did you create a program
where the scan time exceeds the time
configured for the watchdog
timer? ™

YES

Call IDEC for assistance.

*1 See "Watchdog Timer Setting" on page 5-52.

Troubleshooting Diagram 8

13-14

The interrupt/catch input
cannot receive short pulses.

Are the input ON/OFF
voltage levels correct?

Call IDEC for assistance.

NOP instruction can reset the watchdog timer.
Insert a NOP instruction into the ladder diagram
so the time configured for the watchdog timer is
not exceeded.

Make sure of correct input voltage.
ON voltage:
OFF voltage:

15V DC minimum
5V DC maximum

FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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Troubleshooting Diagram 9

Frequency measurement does not
work.

Are signals being input to the
applicable input port?

Make sure that input signals are connected to
correct terminals.

Are the Function Area
Settings completed? ™!

Select Single-phase High-speed Counter in the
Groups 1 through 4.

Call IDEC for assistance.

*1 See "Frequency Measurement" on page 5-35.

IDEC
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Troubleshooting Diagram 10

Data is not transmitted at all
in the user communication mode.

Is the
communication cable
connected correctly?

Make sure of correct wiring.

Is the input to the

TXD instruction on? Turn on the input to the TXD instruction.

When the power LED [PWR] and the run LED [RUN]
do not turn on™!

Are the power LED [PWR] and the
run LED [RUN] on?

Call IDEC for assistance.

*1 See "The Power LED [PWR] is not On" on page 13-8 or "The Run LED [RUN] is not On" on page 13-9.
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Troubleshooting Diagram 11

Data is not transmitted correctly
in the user communication mode.

Are communication
parameters set correctly
using WindLDR?

Is the data register
designated as transmit
status used repeatedly?

Are inputs to
more than 5 TXD instructions on
simultaneously?

Is duration of the busy
signal at the remote terminal
less than 5 s?

Did you make
sure of source 1 device of the TXD
instruction?

YES

Call IDEC for assistance.

*1 See Chapter 5 "Programming WindLDR" on page 5-25 in the "FC6A Series MicroSmart All-in-One Type Communication Manual".

If the user communication still has a problem after completing the above procedure, also perform the

Set the communication parameters to match those of
the remote terminal using WindLDR™..

Correct the program to replace the duplicate data
register with a different data register.

Correct the program to make sure that inputs to
more than 5 TXD instructions do not go on
simultaneously.

Make sure that the busy signal at the remote
terminal does not exceed 5 s.

Make sure that the transmit data designated as
source 1 device is correct.

procedure of Diagram 10, described on the preceding page.
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Troubleshooting Diagram 12

Data is not received at all
in the user communication mode.

Is the
communication cable
connected correctly?

Make sure of correct wiring.

Is the input to the

RXD instruction on? Turn on the input to the RXD instruction.

When the power LED [PWR] and the run LED [RUN]
do not turn on ™!

Are the power LED [PWR] and the
run LED [RUN] on?

Call IDEC for assistance.

*1 See "The Power LED [PWR] is not On" on page 13-8 or "The Run LED [RUN] is not On" on page 13-9.
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Troubleshooting Diagram 13

Correct the program to make sure
that inputs to more than 5 RXD
instructions do not go on
simultaneously.

Data is not received correctly
in the user communication mode.

Are communication
parameters set correctly using
WindLDR?

NO

Set the communication parameters to
match those of the remote terminal using
WindLDR. FC6A Series MicroSmart can
use constants only for start and stop
delimiters. ™

Is the data register
designated as receive status used
repeatedly?

Correct the program to replace the
duplicate data register with a different
data register.

Is a start delimiter NO

specified in the RXD
instruction?

Are inputs to

YES

Is one input
used to start multiple RXD
instructions?

more than 5 RXD instructions on
simultaneously?

Use one input to start one RXD
instruction without a start delimiter.

Did you check
the start delimiter of incoming data?

NO

Make sure that the start delimiter in the
RXD instruction matches that of the
incoming data.

Did you check
the format of incoming
data?

Make sure that the receive format of the
RXD instruction matches that of the
incoming data.

Is an end delimiter
specified in the RXD
instruction?

Did you check
the end delimiter of
incoming data?

Make sure that the end delimiter in the
RXD instruction matches that of the
incoming data.

Is the receive
timeout value set correctly
using WindLDR?

Make sure that the receive timeout value
is larger than character intervals of the
incoming data.

Call IDEC for assistance.

*1 See Chapter 5 "Programming WindLDR" on page 5-25 in the "FC6A Series MicroSmart All-in-One Type Communication Manual".

If the user communication still has a problem after completing the above procedure, also perform the
procedure of Diagram 12 described on the preceding page.

IDEC
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Troubleshooting Diagram 14

Modbus RTU master
communication does not work.

Are communication
parameters equal at master and
slave?

NO

When the communication YES

Confirm communication settings using
WindLDR.

error status is configured, is the error
information stored?

Set to use a request
execution device and the device
is not turned on.

YES

Make sure that slave address settings are
correct.

{

Confirm the slave number (high-order
byte) and error code (low-order byte) ™1,

Is it clear which
request has an error?

YES

l

Turn on the request execution device.

See the request table to find which request
has an error and what error occurred.

01h (function error)?

02h (access destination error)?

03h (device
quantity error, 1-bit write
data error)?

16h (timeout error)?

Make sure that the slave is compatible
with the function code.

Make sure of the valid slave address
range and master settings.

Data size and actual data may not
match. Make sure that slave settings
and hardware are correct (without noise
and failure).

YES

Make sure that the slave number and
communication settings are correct.

Confirm slave settings again.

*1 See Chapter 6 "Modbus RTU Master Communication" - "Communication Completion and Communication Error" on page 6-2 in the "FC6A Series
MicroSmart All-in-One Type Communication Manual”.
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Troubleshooting Diagram 15

Long communication cycle for Modbus RTU master
communication or Modbus TCP client communication.

Y

Configure a request execution device and assign
a data register or internal relay.

Y

Turn off the request execution devices for communication
requests that do not require constant execution and turn on
the devices only when they are used.

END

Troubleshooting Diagram 16

WindLDR and the FC6A Series
MicroSmart cannot communicate.

Is the USB cable connected? Connect the USB cable.

When the power LED [PWR] and the run

Are the power LED [PWR] and the a
LED [RUN] do not turn on

run LED [RUN] on?

Are the WindLDR
communication
settings correct?

Set the correct communication settings.

Call IDEC for assistance.

*1 See "The Power LED [PWR] is not On" on page 13-8 or "The Run LED [RUN] is not On" on page 13-9.
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Troubleshooting Diagram 17

WindLDR does not communicate
with PLC via USB.

Is a communication
error displayed when monitoring is
started on WindLDR?

Is "IDEC PLC USB
Port (COMx)" listed in Device
Manager on the PC?*

Is error message
"Unable to open the COM"
displayed when WindLDR starts
monitoring?

NO

YES

YES

Restart the computer and try again.

Carry out steps 1 and 2 below and try again.

Step 1: Check the cabling

Disconnect and reconnect the USB cable connecting
the computer and the FC6A Series MicroSmart.

If the computer and the FC6A Series MicroSmart are
connected via a USB hub, connect the computer and
the FC6A Series MicroSmart directly using a single
USB cable.

Step 2: Check communication settings

Open the Communication Settings dialog box in
WindLDR. Click the USB tab, and then clear the Use
HGxGUSB Pass-Through check box.

The USB port of the connected FC6A Series
MicroSmart is not recognized.

Install or update the driver, and then try
again.

Terminate the Pass-Through Tool, WindO/I-

NV2, and other applications that may use
COM port, and then try again.

(" *You can check this in Device Manager.
For details, see "Checking the USB Driver"

Is the problem solved?

NO

YES

on page 13-24.
L pag

Replace the USB cable and try again.

Is the problem solved?

NO

YES

Call IDEC for assistance.
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Troubleshooting Diagram 18

Modbus master communication
request is slow.

A

Select to use request execution internal
relay and designate an internal relay
number.

)

Keep unnecessary internal relays turned off
and turn on internal relays only when
sending requests.

END
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Checking the USB Driver
You can use the following procedure to check whether the USB driver has been installed correctly and whether the FC6A Series
MicroSmart has been recognized correctly.

1. Display Device Manager.

¢ Windows 8

On the Start screen, right-click the background, and then click All apps > Control Panel > Hardware and Sound.
In the Hardware and Sound dialog box, click Device Manager.
e Windows 7
Click the Start button > Control Panel > System and Security > Device Manager.
¢ Windows Vista
Click the Start button > Control Panel > System and Maintenance > System > Device Manager.
If the User Account Control dialog box appears, click Continue.
¢ Windows XP
Click the Start button > Control Panel > Performance and Maintenance > System.
On the Hardware tab of the System Properties dialog box, click Device Manager.

2. Click Ports (COM & LPT).
If the following device name is displayed, the USB driver has been installed correctly and the FC6A Series MicroSmart has been

recognized correctly.
"IDEC PLC USB Port (COMx)"

Notes:
o The device name will disappear if you disconnect the USB cable or turn off the FC6A Series MicroSmart.

« If "Unknown device" is displayed for the device name or if a question mark is displayed when the FC6A Series MicroSmart is on and the USB
cable is connected, the USB driver may not have been recognized correctly. Remove the USB cable, turn the FC6A Series MicroSmart off, turn
the FC6A Series MicroSmart on again and connect it, and then check if the USB driver is recognized. If the USB driver still is not recognized,
use Device Manager to delete the USB driver, and then reinstall it.
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APPENDIX

This appendix describes information such as a list of FC6A Series MicroSmart types, how to update the software, and how to install

the USB driver.

Type List

This section describes the types of FC6A Series MicroSmart modules, maintenance parts, manuals, and optional cables (sold

separately).
CPU Modules

Power 1/0 Points Terminal
Type Voltage Input Type Output Type (Input P0|_nts/ Specification Type No.
Output Points)
16 (9/7) FC6A-C16R1AE
100-240V AC . 24 (14/10) | b FC6A-C24R1AE
24V DC input _ 40 (24/16) Pluggable FC6A-C40R1AE
shared sink/ Relay output, 2 A/point terminal block _—
16 (9/7) . FC6A-C16R1CE
source (5.08 mm pitch) | ———— "~ —
24V DC 24 (14/10) FC6A-C24R1CE
40 (24/16) FC6A-C40R1CE
Transistor sink output 16 (9/7) FC6A-C16K1CE
Allin-one oput | 29V 0C, 05 Afpoint B0 | e [TRCHKIE
24V DC input e 40 (24/16) Pluggable FC6A-C40K1CE
Type 24V DC shared sink/ terminal block f—F 07—
source Transistor protecti PR E G2 (5.08 mm pitch) | COA-CL6P1CE
ransistor protection source outpu . _—
24 (14/10 FC6A-C24P1CE
24V DC, 0.5 A/point (14/10) _
40 (24/16) FC6A-C40P1CE
Relay output, 2 A/point FC6A-C40R1DE
12V DC |.nput Transistor sink oquut Pluggable FC6A-C40K1DE
12V DC shared sink/ 12V DC, 0.5 A/point 40 (24/16) terminal block
source Transistor protection source output (5.08 mm pitch)
12V DC, 0.5A/point FC6A-C40P1DE
100-240V AC . FC6A-C40R1AE]
Relay output, 2 A/point _
. FC6A-C40R1CEJ
24V DC input Transistor SNk outout Pluggable —_—
shared sink/ ansistor stk oUtpu 40 (24/16) terminal block | FC6A-C40K1CE)
24V DC 24V DC, 0.5 A/point .
CAN 31939 source S— o — (5.08 mm pitch)
ransistor protection source outpu
FC6A-C40P1CE]
All-in-One 24V DC, 0.5 A/point 0
Type Relay output, 2 A/point FC6A-C40R1DEJ
12V DC |.nput Transistor sink ou.tput Pluggable FC6A-C40K1DE)
12V DC shared sink/ 12V DC, 0.5 A/point 40 (24/16) terminal block
source Transistor protection source output (5.08 mm pitch)
FC6A-C40P1DEJ
12V DC, 0.5 A/point
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Expansion Modules

Input modules

I/0 Points
Input Type Output Type (Input Points/ Type No. Terminal Specification

Output Points)

8 (8/0) FC6A-N08B1 Pluggable terminal block (5.08 mm pitch)
24V DC input 16 (16/0) FC6A-N16B1 Pluggable terminal block (3.81 mm pitch)
shared sink/source 16 (16/0) FC6A-N16B3 .

20-pin MIL connector
32 (32/0) FC6A-N32B3
100-120V AC input — 8 (8/0) FC6A-NO8A11 | Pluggable terminal block (5.08 mm pitch)
Output modules
I/0 Points
Input Type Output Type (Input Points/ Type No. Terminal Specification
Output Points)
) 8 (0/8) FC6A-R081 Pluggable terminal block (5.08 mm pitch)
Relay output, 2 A/point - -
16 (0/16) FC6A-R161 Pluggable terminal block (3.81 mm pitch)
Transistor sink output
24V DC, 0.5 A/point 8 (0/8) FC6A-TO8K1 _ .
Transistor protection source output Pluggable terminal block (5.08 mm pitch)
ransistor pri i urce outpu
24V DC, 0.5 A/point 8 (0/8) FC6A-TO8P1
Transistor sink output
24V DC, 0.5 A/point 16 (0/16) FC6A-T16K1 ' .
Transistor protection source output Pluggable terminal block (3.81 mm pitch)
— 24V DC, 0.5 A/point 16 (0/16) FC6A-T16P1
Transistor sink output
24V DC, 0.1 A/point 16 (0/16) FC6A-T16K3
Transistor protection source output 16 (0/16) FCEA-T16P3
24V DC, 0.1 A/point .
Transistor sink OUtpUE 20-pin MIL connector
ransistor si utpu
24V DC, 0.1 A/point 32 (0/32) FC6A-T32K3
Transistor protection source output 32 (0/32) FC6A-T32P3
24V DC, 0.1 A/point
Mixed I/O module
I/0 Points
Input Type Output Type (Input Points/ Type No. Terminal Specification

Output Points)

24V DC input . 8 (4/4) FC6A-MO8BR1 | Pluggable terminal block (5.08 mm pitch)
) Relay output, 2 A/point - -
shared sink/source 24 (16/8) FC6A-M24BR1 | Pluggable terminal block (3.81 mm pitch)

A2 FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722
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Analog Modules

I/0 Points
Input Type Output Type (Input Points/ Type No. Terminal Specification
Output Points)
. 2 (2/0) FC6A-J2C1 Pluggable terminal block (5.08 mm pitch)
Analog input - -
— 4 (4/0) FC6A-J4A1 Pluggable terminal block (3.81 mm pitch)
(voltage/current) - -
8 (8/0) FC6A-J8A1 Pluggable terminal block (3.81 mm pitch)
— Analog output (voltage/current) 4 (0/4) FC6A-K4A1 Pluggable terminal block (5.08 mm pitch)
Analog input
(:c:tzzel;]:;rent) Analog output (voltage/current) 6 (4/2) FC6A-L06A1 Pluggable terminal block (3.81 mm pitch)
Analog input
(voltage/current/
thermocouple/ Analog output (voltage/current) 3(2/1) FC6A-LO3CN1 | Pluggable terminal block (5.08 mm pitch)
resistance
thermometer)
Analog input
(voltage/current/
thermocouple/ 4 (4/0) FC6A-J4CN1 Pluggable terminal block (3.81 mm pitch)
resistance
thermometer)
Analog input
(thermocouple/ 8 (8/0) FC6A-J8CU1 Pluggable terminal block (3.81 mm pitch)
thermistor/resistance)
PID Modules
I/0 Points
Input Type Output Type (Input Points/ Type No. Terminal Specification
Output Points)
Analog input
(voltage/current/

Relay output . .
the.rmocouple/ 240V AC, 2 A/30V DC, 2 A 4 (2/2) FC6A-F2MR1 Pluggable terminal block (3.81 mm pitch)
resistance
thermometer)

Analog input
(voltage/current/

Transistol e output 12V DC
thermocouple/ Fansistor source outpu / 4 (2/2) FC6A-F2M1 Pluggable terminal block (3.81 mm pitch)
resistance analog output (current)

thermometer)

Option Modules

I/0 Points
Name Function/purpose (Input Points/ Type No. Terminal Specification
Output Points)
HMI module HMI module with web server function — FC6A-PH1 —
Direct- i inal block (3.81
Analog input (voltage/current) 2 (2/0) FC6A-PI2A pi'trce;)t mounting terminal block (3.81 mm
Analog input (thermocouple/resistance 2 (2/0) FC6A-PI2CP Qirect-mounting terminal block (3.81 mm
. thermometer) pitch)
Analog cartridges Direct-mounting terminal block (3.81 mm
Analog output (voltage) 2(0/2) FC6A-PK2AV pi'trch) unting terml :
Direct- ting terminal block (3.81
Analog output (current) 2 (0/2) FC6A-PK2AW piltrflf) mounting terminal block ( mm
o RS232C communication _ FC6A-PC1 erect-mountlng terminal block (3.81 mm
Communication pitch)
cartridges Direct- i inal block (3.81
g RS485 communication . FCOA-PC3 irect-mounting terminal block (3.81 mm

pitch)

Expansion interface Increases the number of expansion

module modules that can be connected — FC6A-EXM2 Pluggable terminal block (5.08 mm pitch)
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Maintenance Parts

Type

Type No.

Specifications

FC6A Series CPU module
connector with analog input cable

FC4A-PMAC2PN02

Cable length: 1 m (3.28 feet) (2 items)
Compatible with the FC4A Slim Type, the FC5A Slim Type,
and the FC6A Series MicroSmart

FC6A Series CPU module mounting hook
FC6A Series HMI module mounting hook

FC6A-PSP1PNO5

Direct/rail mounting hook (5 items)

FC6A Series expansion module mounting hook
FC6A Series expansion interface module mounting hook

FC6A-PSP2PNO5

Direct/rail mounting hook (5 items)

FC6A Series CPU module power supply terminal block
connector

FC6A-PMTDO3PN02

5.08 mm pitch, 3-pin, screw fastened type (2 items)

FC6A Series expansion interface module power supply terminal
block connector

FC6A-PMTBO3PN02

5.08 mm pitch, 3-pin, screw fastened type (2 items)

FC6A Series CPU module, CAN 31939 All-in-One Type CAN
communication terminal block connector

FC6A-PMTEQ5PNO2

5.08 mm pitch, 5-pin, screw fastened type (2 items)

FC6A Series CPU module pluggable terminal block

FC6A-PMTAO8PNO2

5.08 mm pitch, 8-pin, screw fastened type (2 items)

FC6A-PMTAO9PNO2

5.08 mm pitch, 9-pin, screw fastened type (2 items)

FC6A-PMTA10PNO2

5.08 mm pitch, 10-pin, screw fastened type (2 items)

FC6A-PMTA12PNO2

5.08 mm pitch, 12-pin, screw fastened type (2 items)

FC6A-PMTA13PNO2

5.08 mm pitch, 13-pin, screw fastened type (2 items)

FC6A Series expansion interface module pluggable terminal
block

FC6A-PMTB11PN02

5.08 mm pitch, 11-pin, screw fastened type (2 items)

FC6A-PMTC10PN02

3.81 mm pitch, 10-pin, screw fastened type (2 items)

FC6A-PMTC11PN02

3.81 mm pitch, 11-pin, screw fastened type (2 items)

FC6A-PMTC17PN02

3.81mm pitch, 17-pin, screw fastened type (2 items)

Manuals
Type Type No. Specifications
FC9Y-B1721 Japanese
) . . FC9Y-B1722 English
FC6A Series MicroSmart All-in-One Type User’s Manual -
FC9Y-B1723 Chinese (PDF manual only)
FC9Y-B1724 German (PDF manual only)
FC9Y-B1725 Japanese
) . ) FC9Y-B1726 English
FC6A Series MicroSmart LAD Programming Manual -
FC9Y-B1727 Chinese (PDF manual only)
FC9Y-B1728 German (PDF manual only)
FC9Y-B1729 Japanese
FC6A Series MicroSmart All-in-One Type Communication FC9Y-B1730 English
Manual FC9Y-B1731 Chinese (PDF manual only)
FC9Y-B1732 German (PDF manual only)
FC9Y-B1733 Japanese
) . FC9Y-B1734 English
FC6A Series MicroSmart PID Module User’s Manual -
FC9Y-B1735 Chinese (PDF manual only)
FC9Y-B1736 German (PDF manual only)
Application Software
Product Name Type No. Specifications
Automation Organizer SWIA-WIC Package software containing the programming software

"WindLDR"
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Option Cables (Sold Separately)

Product Name

Type No.

Function

Shielded flat I/O cable (0.5 m [1.64 feet])

FC9Z-H050A20

Shielded flat I/O cable (1 m [3.28 feet])

FC9Z-H100A20

Shielded flat I/O cable (2 m [6.56 feet])

FC9Z-H200A20

Shielded flat I/O cable (3 m [9.84 feet])

FC9Z-H300A20

Shielded, 20-pin straight cable for use with I/O modules

This can be used with IDEC I/O terminals.

The type numbers of the supported I/O terminals are shown below.
BX1D-[J20A,"* BX1F-[120A,"! BX7D-BT16A1T

(16-point relay output)

Non-shielded flat I/O cable (0.5 m [1.64 feet])

FC9Z-H050B20

Non-shielded flat I/O cable (1 m [3.28 feet])

FC9Z-H100B20

Non-shielded flat I/O cable (2 m [6.56 feet])

FC9Z-H200B20

Non-shielded flat I/O cable (3 m [9.84 feet])

FC9Z-H300B20

Non-shielded, 20-pin straight cable for use with I/O modules

This can be used with IDEC I/O terminals.

The type numbers of the supported I/O terminals are shown below.
BX1D-[020A™, BX1F-[120A", BX7D-BT16A1T

(16-point relay output)

Cable for connecting external devices, IDEC displays (HG4G/3G/2G),

External device/O/I communication cable FC6A-KC1C and general-purpose display devices (cable length: 5 m [16.4 feet])
RJ45 connector/loose wires (1 item)
Cable dedicated for connecting IDEC displays (HG4G/3G/2G™2) (cable
0O/I communication cable FC6A-KC2C length: 5 m [16.4 feet])

RJ45 connector/D-sub 9-pin connector (1 item)

FC6A Series expansion interface module
pluggable terminal block

FC6A-PMSB11PN02

5.08 mm pitch, 11-pin, spring clamp type (2 items)

FC6A-PMSC10PN02

3.81 mm pitch, 10-pin, spring clamp type (2 items)

FC6A-PMSC11PN02

3.81 mm pitch, 11-pin, spring clamp type (2 items)

FC6A-PMSC17PN02

3.81 mm pitch, 17-pin, spring clamp type (2 items)

*1 The "O" in the I/O terminal type numbers indicates the terminal shape.
T: Touch-down terminal block, S: Captive screw terminal block
*2 Use the FC6A-KC1C for products other than the HG2G-5FT22TF Series.

Options (Sold Separately)

Product Name Function Type No. Comments
35 mm wide DIN rail (length: 1,000 mm) Aluminum, used when mounting a rail BAA1000PN10 |10 items
35 mm wide DIN rail (length: 1,000 mm) Steel, used when mounting a rail BAP1000PN10 | 10 items
Bracket Used tg fix CPU modules, expansion modules, and HMI modules BNL6PN10 10 items
on a rail
20-pin connector 20-pin MIL connector for an expansion module FC4A-PMC20P | 2 items
USB maintenance cable USB cable used to connect the PC and the PLC .
Cable length: 2 m (6.7 feet) <Connector> A: mini B HGIZXCM42 |1 item
B-mini B i I B cabl h B-mini B h |
USB-mini B port extension cable USB cable used to extend the USB-mini B port to the pane HGOZ-XCE21 1 itemn
(cable length: 1 m [3.28 feet]) surface
Recommended Products (Sold Separately)
Product Name Function Reference
Ferrule manufactured by Phoenix Contact (1 cable) Ferrule used to wire the terminal block
Ferrule manufactured by Phoenix Contact (2 cables) Ferrule used to wire the terminal block 335
Ferrule tool manufactured by Phoenix Contact Ferrule crimping tool
Screwdriver Screwdriver used to wire the terminal block
IDEC FC6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 A-5
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System Software

This section explains how to update the FC6A Series MicroSmart to the latest system software.
Getting the Latest Version of the System Software

When you install or upgrade to the latest version of Automation Organizer, the latest system software is also available along with

the software.

Checking the Version

You can check the FC6A Series MicroSmart system software version with the following steps.

1. Connect the computer to the FC6A Series MicroSmart USB port with the USB maintenance cable (HG9Z-XCM42).

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

2. From the WindLDR menu bar, select Online > Monitor > Start Monitor.
WindLDR enters monitor mode.

3. Select Online > PLC > Status.
The PLC Status dialog box is displayed.

PLC Status ?

JGM"NET:V-‘Drk”Connectioﬂ

System Information
PLC Type:

System Software Version:
Operation Status

Run/Stop Status:

Scan Time:

TIM{CNT Change Status:
Calendar

Write Protection:

Read Protection:

Error Status:

Battery Voltage:

FCBA-CA0XIXE

Running

Current: 1 ms

Maximum: 3 ms

|Unchanged || Clear || Confim |
|11f20f2015 PM 09:29:33 || Change... |
Password

Password

| || Clear || Details...

100 %

QK

You can check the FC6A Series MicroSmart system software version with System Software Version.

Note: FC6A Series MicroSmart system software downloads can be executed from WindLDR.

For how to download the system software, see "Upgrade FC6A Series MicroSmart System Software" on page A-7.
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Upgrade FC6A Series MicroSmart System Software

The system software of FC6A Series MicroSmart can be upgraded using WindLDR. If the system software of your FC6A Series
MicroSmart is old, upgrade the system software with the following procedure:

1. Connect the computer to the FC6A Series MicroSmart USB port, Ethernet port 1, or serial port 1.
For details, see the "FC6A Series MicroSmart All-in-One Type Communication Manual".

2. From the WindLDR menu bar, select Online > Download > System Software Download.

=

Home  Configuration

EE F OE projectdl.pjw - WINDLDR [E=EEET)

[ D ID ||$ 0 Tect h i Status ' Custom = m W, Power Line n |
i r L = P
1% confim ! Maintenance - Batch ., Port Monitor L -
Download Upload Fun-Time  Dewvice . Start  Stop ) i Monitor Simulation Configure Monitor (|»
- - Progm Datalist -] cancel A, Configuration - o | F Forced /O SetUp Master  Slaves
_E Download Fg
Convert, Download, and Monitor Ctrl+F3 q b x
System Software Download L
T — 1 =
E 10000 10001 Q0000

The System Software Download dialog box appears.

3. Select the PLC type of the CPU module that will perform the download, the target module, and the system software version to
download, and then click Start System Software Download.

System Software Download ?

(]T): PLC Type:

(2 Target Module:

(3:): Version:

FCA-CAIXIXE =]
Allmodules El (5)
corngee

(4) ST —————
Created on November 16, 2015

== Comment ==
-First release.

s prnzlog )0 Module =sssess
Created on November 16, 2014

== Comment ==
-First release.

=== D) Module SEEEEEssssssss———
Created on November 16, 2014

v

©
( Start System Software Download )DDown\oadsystemsohuarefombny

No. Item Name Description

1) PLC Type Select the PLC type of the CPU module.
Select the module that will download the system software from those shown below.

2) Target Module All modules, CPU module, Analog I/0 module, PID module, HMI module
All modules is selected by default.
Select the system software version.

3) Version If you have selected All modules for Target Module, select from Update all and Custom.
If you have selected a value other than All modules for Target Module, select the version to download to the
selected module.

- . The revision history related to the system software of the CPU module selected in the System Software Version
“4) Revision history

Selection dialog box is displayed here.

VIDEC
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No. Item Name

Description

version.

for each module, and then click OK.

System Software Version Selection “
(5) COangUI’e button CPU Module \\harsiun 1.00.07 (Latest) E“
Analog 0 Modulz [Version 1.00 (Lates) =
PID Module [Version 1.00 (Latest) =
HMI Module [Version 1.00 (Latest) =

0K

Cancel

If you select Custom for Version, click this button to display the System Software Version Selection dialog
box, which you can use to specify the module to download the system software to and the system software

Select all the check boxes for the modules to download the system software to. Select the system software version

(6) Status display

The success or failure of the system software download for each target module is displayed here.
The slot position and the PLC type are both displayed for analog modules and PID modules.

Notes:

o If the FC6A Series MicroSmart is running, it is stopped automatically before the system software download starts.
o Older system software can also be downloaded to the FC6A Series MicroSmart if required.

« The system software download takes about one minute.

4. A confirmation message is displayed. Click Yes to start downloading the system software.

5. System software download status is shown by a progress bar. A completion message appears when the system software has
been downloaded successfully. Click OK to close the System Software Download dialog box.

System Software Download

2 [ |

Created on December 10, 2012

** New Functions
- HMI function on # System Software Download
- Ladder program my

(o |

- Message instruct
- Data File Manager

I System software download is successfully completed.

Notes:

o For the FC6A Series MicroSmart, its backlight will flash while the system software is downloading.

o After the system software has downloaded, the FC6A Series MicroSmart will be in the STOP state. Use WindLDR operations, FC6A Series
MicroSmart function switch operations, or HMI module LCD operations to run the FC6A Series MicroSmart.

o The user program stored in the FC6A Series MicroSmart before downloading the system software remains and is executed when the FC6A Series
MicroSmart is restarted. A user program execution error may occur if an older system software is downloaded to the FC6A Series MicroSmart.

« If the system software download fails, download it again.
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USB Driver Installation Procedure

This section describes how to install the USB driver that is required when connecting the FC6A Series MicroSmart to PC.
Installing on Windows XP

1. Connect a USB cable to the USB port on the FC6A Series MicroSmart (with power supplied) while the computer is running.

2. After the message "Found New Hardware" appears on the computer, the driver installation wizard appears. Select No, not this
time and click Next.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will search for cument and updated software by

looking on your computer, on the hardware installation CD, or on
the Windows Lpdate Web site {with your pemission).

Read our privacy policy

Can Windows connect to Windows Update to search for
software?

(O Yes, this time only

(O Yes, now and every time | connect a device

Click Next to continue.

This wizard helps you install software for:
IDEC PLC USB Port

:'J;\J If your hardware came with an installation CD

b

&2 or floppy disk. insert it now_

What do you want the wizard to do?

[@ Install the software automatically [Hecommended}]
() Install from a list or specific location (Advanced)

Click MNext to continue.

< Back I[ Nexd = ]I[ Cancel

[' DE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 A-9
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4.

Click Continue Anyway button.

Hardware Installation

N

The software you are installing for this hardware:
IDEC PLC USB Port

has not passed Windows Logo testing to verify its compatibility
with Windows XP. (Tell me why this testing is important )

Continuing your i lation of this software may impair
or destabilize the comect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

l[ Continue Amyway ]” STOP Installation

If the installation is aborted without showing the dialog box above, Block is selected in the Driver Signing Options in Driver
Signing in the System Properties dialog box. If the installation is aborted, this option should be changed to Warn. After
changing the option to Warn, reconnect the FC6A Series MicroSmart and retry the installation procedure from the step 1.

5.

A-10

Installation is now complete. Click Finish.
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Installing on Windows Vista/7 (32-bit or 64-bit)
1. Connect a USB cable to the USB port on the FC6A Series MicroSmart with the power supplied and the computer running.

2. The following message appears in the bottom right corner of the desktop.

m Installing device driver software * *

Click here for status.

v [ 14

3. The installation is complete once the message “Your device is ready to use” appears in the bottom right corner of the desktop.

Installing on Windows 8 (32-bit or 64-bit)
1. Connect a USB cable to the USB port on the FC6A Series MicroSmart with the power supplied and the computer running.
2. Anicon is displayed in the taskbar. Click to display the progress dialog.

Installing device...

Please wait while Setup installs necessary files on your system. This may take

'OE several minutes,

+ {3 () ENG

3. When the installation is complete, the icon in the taskbar automatically disappears.
The installation is completed.
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Fonts

This section describes the fonts that can be displayed on the HMI module LCD.

Supported Languages

The HMI module is equipped with fonts for multiple languages as standard. Messages in the language selected with the MSG

instruction can be displayed on the LCD.

The menu can be displayed in English, Chinese, or Japanese, and messages can be displayed in a desired language out of the
following languages: German, English, Italian, Spanish, Dutch, French, Cyrillic, Chinese, and Japanese.

Installed Fonts List

Setting name Character code system Supported languages
Western European 1S08859-1 (Latin-1) English, German, Italian, Spanish, Dutch (Note), French (Note)
Japanese Shift-JIS Japanese (level 1)
Chinese GB2312 Chinese (simplified)
Cyrillic ANSI1251 Russian

Note: Some of the characters cannot be input.

Character Code Table
Using the Character Code Table

Example: Finding the character code for the character “a” in the table.

o112 (3|4 |5 § 78 |9|A|B|C|D|E|F ]—Upper 4 bits of the code (hexadecimal)
0 O|l@|P P ClA|D|ala
1 ¢ etz | 5 () it |A|RN|&]|T
2 "12|B|R r ¢ | * A |08
: B(3|C |3 c|s o I - o -

-

Lower 4 bits of the code (hexadecimal)

The upper 4 bits of the code are hexadecimal 6.
The lower 4 bits of the code are hexadecimal 1.
Therefore, the character code for "a" is as follows.

||a": 6

1
T—Lower 4 bits

Upper 4 bits

Note: For other fonts and two-byte characters, refer to the table of the relevant code system.
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ASCII Character Code Table

-
5
T
¥
W
I
X

b
C
d
=
F
2
h

|

@

2B |R

H1E[U

TG [ W
g |H A

LN

13|05
P14 |D|T

%

& |6 |F [V

(
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Cables

This section describes the wiring of external device/O/I communication cables and of O/I communication cables.
When using external device/O/I communication cables and O/I communication cables to connect the FC6A Series MicroSmart to
external devices and operator interfaces, refer to the following wiring diagrams.

External Device/0/I Communication Cable (Type No.: FC6A-KC1C, Cable Length: 5 m [16.4 Feet])

External Device,
IDEC Display (HG4G/3G/2G), . .
General-purpose Display FC6A Series MicroSmart
— (RS232C/RS485)

Ol g

RJ45 (UL-certified Product with Boots)

Pin Description

/'\‘\ /\ 1 RD White/Orange
] ] 2 SD  |Orange
/ - / - 3 ER | White/Green
! , 4 A Blue
\ ‘1 \ ‘1 5 B White/Blue
\ ‘,‘ \ ‘,‘ 6 DR Green
\ \ 7 NC White/Brown

8 SG Brown

\A/ \k Shell Shield

Shielded Cable
(8-core, UL-certified Product, CAT 5 or higher)

0/I Communication Cable (Type No.: FC6A-KC2C, Cable Length: 5 m [16.4 Feet])
IDEC Display (HG4G/3G/2G )

FC6A Series MicroSmart
(RS232C/RS485)

Ol g

#4-40UNC (Inch Screw)

D-sub 9-pin Connector

RJ4 (Connector)

Description Pin Pin Description
SD 3 /'\ /'\ 1 RD White/Orange
RD 2 ] ] “ 2 SD | Orange
cs 8 | | 3 ER | White/Green
4W-RDA/2W-A 1 | :I | :I 4 A |Blue
4W-RDB/2W-B 6 \ \ 5 B White/Blue
RS 7 t t 6 DR Green
4W-SDA 4 \ \ 7 NC | White/Brown
SG 5 \ ’ \ ’ 8 SG  |Brown
4W-SDB 9 \/ \\k Shell Shield
Shielded Cable

(8-core, UL-certified Product, CAT 5 or higher)
*1 Use the FC6A-KC1C for products other than the HG2G-5FT22TF Series.
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APPENDIX

Wiring Example

When Connecting the CPU Module via RS485

—
FC6A-PC3
RS485
Two-pair Two-core Shielded External Device/O/I Communication Cables
Twisted-pair Cable (FC6A-KC1C)
ABSG ABSG R — Pin Description
e @@ ! \ ! \ .
D /. Terminating : : 1 RD White/Orange
= e I !\ Resistance ] ‘ ] \ 2 SD | Orange
é\ / / 3 ER White/Green
e . L ; L - T 4 A Blue
Terminating :' i | : | : 5 B | White/Blue
R i ' ' 1 ! ] ]
esistance 1 ! 1 ; \ : \ ! 6 DR Green
m I I : 7 NC | White/Brown
- Y ! - 8 SG Brown
v [ Shell | Shield
® CPU Module l
J: Shielded Cable Sl ADFE
TNFE

(8-core, UL-certified Product, CAT 5 or higher) (RI45 connector)

Wiring example when connecting CPU modules via RS485

External Device/O/I Communication Cables
(FC6A-KC1C)

Pin Description
\ ; 1 RD White/Orange
/ / 2 SD Orange
/ ' / ‘\ 3 ER White/Green
J ( T ( T 4 A Blur.a

| i \ i 5 B White/Blue
\ \ 6 DR Green
\ ’/ \ ; 7 NC White/Brown

8 SG Brown

Shell Shield
k1
Shielded Cable U Modue’ ;LFE

(8-core, UL-certified Product,
CAT 5 or higher)

Termﬂ Block

Termingting Resistance '

'
'
'
v
\

(RJ45 connector)

CPU Module*!

_— Terminal Block

Terminating Resistance

Two-pair Two-core Shielded
Twisted-pair Cable

Two-pair Two-core Shielded
Twisted-pair Cable

Two-pair Two-core Shielded
Twisted-pair Cable

External Device/O/I Communication Cables

(FC6A-KCIC)
Pin Description
White/Orange RD 1 - -
CPU Module*! Orange sD 2 \\ \\
White/Green ER 3 / : / :
Blue A 4 ( ( W
White/Blue B 5 \ \
Green DR 6 \ \
White/Brown NC 7 \ \ ’,
Brown SG 8
*1 The wiring for Serial Port 1 (R145 Shield Shell
connector) on the CPU module is J; CPU Module*! :
entirely the same. L Serial Port 1 Shielded Cable

(RJ45 connector) (8-core, UL-certified Product, CAT 5 or higher)
We do not recommend connecting the SG line using a shielded cable.
Since the shield of the "FC6A-KC1C external device/O/I connection cable" will be connected to FE (or PE) of the CPU module, one
end of the shield will be grounded when connected to FE (or PE) of the CPU module.

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.

IDEC
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APPENDIX

HMI Screen Transition Diagram

This section describes the transitions between the screens displayed on the HMI module LCD.

System menu overall transition diagram

Message with
the highest
priority
@ |@
Stopped [Esd+(0x] [ Run Running (Esd+ (oK) [ stop
———*| Edit Program > External Memory
2015/DEC/01/TUE External Memory 2015/DEC/01/TUE | Device Monitor
13:30:40 ESC Configurations V| 13:30:40 ESC Status Monitor W
A | 1t Device Monitor 4 Error Status
C Program Monitor 1(Esc »
! Status Monitor I e R
' Error Status ] 3
' I 0000 01234567 <> R 000 01234567
! I 0010 01234567 -~ —* R 010 01234567
! I 0020 01234567 j«——. R 020 01234567
[ RS I 0030 012345 <> R 030 01234567

Switching run/stop

Edit Program

> T/C Preset Values

External Memory

Configurations

Program Monitor
e

Status Monitor

Device Monitor

» SD Card
v
P> Function
Clock
Menu Languages
Backlight
I 0000 01234567
I 0010+ 01234567
I 0020 : 01234567
I 0030 012345

P Last Monitored Line
Go To...

A\

Error Status

»System Version:
1.00
Run/Stop Status:
Stopped

Running the user program

» General Error: 3
Execution Error: 0
Clear Error

» Run
Edit Program
External Memory
Configurations

\ 4

Running

2015/DEC/01/TUE
13:30:40

Stopping the user program

» Stop
External Memory
Device Monitor
Status Monitor

4

Do you want to

v

stop PLC?
No

ESC

> Yes

* 2015/DEC/01/TUE

Stopped

13:30:40

A-16
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Writing/Clearing TP (Timer Preset Values) and CP (Counter Preset Values) in the User Program

Run (k] |»T/C Preset Values| (oK T/C Change Status:
»Edit Program . > . > T/C is changed

External Memory |« p Clear

Configurations y| [ESC ESC Comfirm

Stopping Access to the SD Memory Card/Formatting the SD Memory Card

Run » SD Card P> Stop Access A Do you want to stop
Edit Program > » Format » SD card access?
p External Memory e < Recipe 1 » No
Configurations W| [ESC ESC Program ESC Yes
A
v
Stop Access @ Do you want to
» Format ( » format SD card?
Recipe « » No
Program ESC Yes

Configuring the Slave Number

Run » Function » Communications ok| |P»Slave Number
Edit Program > Clock » Message Settings . > CPU Network Settings
External Memory | Menu Languages < HMI Network Settings
»Configurations V| [ESC Backlight ESC ESC
ESC
» Port 1:
0
Port 2:
0 v
Configuring the Network Settings
Run ok| [» Function » Communications » Slave Number
Edit Program . » Clock * Message Settings »  CPU Network Settings
External Memory Menu Languages < HMI Network Settings
»Configurations V¥| [ESC Backlight ESC ESC
A 4
P Subnet Mask: Al & CPU Network Settings & CPU Network Settings ESC STlave Number
255.255.255. 0 » Setting: Fixed » p Setting: Fixed » p CPU Network Settings
Default Gateway: | P> IP Address: IP Address: « HMI Network Settings
0. 0. 0. 0V & 192.168. 1. 5V| & 192.168. 1. 5V
Subnet Mask: A| & |ppreferred DNS Server: Al B Preferred DNS Server: A Slave Number
255.255.255. 0 ¢ 0. 0. 0. 0 ¢ 0. 0. 0. O CPU Network Settings
»Default Gateway: »  Alternate DNS Server: » B Alternate DNS Server: » HMI Network Settings
0. 0. 0. 0V| & 0. 0. 0. 0V & 0. 0. 0. 0
ESC
Subnet Mask: Al & |»Subnet Mask: @& HMI Network Settings | <& HMI Network Settings
255.255.255. 0 » 255.255.255. 0 » Setting: Fixed » p Setting: Fixed
P Default Gateway: Default Gateway: > IP Address: < IP Address:
0. 0. 0. 0V] & 0. 0. 0. 0V| & 192.168. 1. 10V| & 192.168. 1. 10
A
B Preferred DNS Server: A| & Preferred DNS Server: A
0. 0. 0. 0 [* 0. 0. 0. O
Alternate DNS Server: » B Alternate DNS Server:
0. 0. 0. 0V & 0. 0. 0. 0V

IDE C FCG6A SERIES MICROSMART ALL-IN-ONE TYPE USER’S MANUAL FC9Y-B1722 A-17
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Modifying the Scroll Speed/Configuring the Scroll Unit

» Scroll Settings
Blink Settings

ESC

» Scroll Speed:
500 ms
Scroll Unit:
1-character

Run » Function (oK) Communications
Edit Program » Clock . > Message Settings
External Memory e Menu Languages
» Configurations V| [EC Backlight ESC
Scroll Speed:
500 ms
» Scroll Unit:
1-character
Configuring the Blinking Speed
Run (ok] [»Function (0K] Communications
Edit Program . »  Clock . > P Message Settings
External Memory |e Menu Languages
» Configurations V| [EC Backlight ESC
Setting the Calender/Clock
Run (oK) Function
Edit Program (« »»Clock > 20f8/12/01
External Memory Menu Languages
» Configurations Vy| [EC Backlight ESC 13: 30: 40
Changing the Menu Language
Run m Function Menu Languages:
Edit Program . » Clock d
External Memory ¢ »Menu Languages
»Configurations W| [EC Backlight ESC
Setting the LCD Backlight ON Time
Run Function Backlight ON time:

Edit Program
External Memory
» Configurations

\ 4

v

Clock
Menu Languages
EC/ |»Backlight

v

™
1533
O

00010 s

A-18

Scroll Settings
» Blink Settings

'y

ESC

Blink Speed:
500 ms
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Monitoring Device Values

Stop A I 010 01234567 Q 000 01234567| B T 0000 01234567
External Memory * I 020 01234567 * Q 010 01234567 » T 0010 01234567
B Device Monitor e I 030 012345671 Q 020 012345671« T 0020+ 01234567
Status Monitor ESC I 040 01234567 €© Q 030 01234567 @ T 0030+ 01234567
SN
CC 0000: I C  0000: 0] ® TP 0000: 0| @& | TC 0000: 0
cC 0001: 0 C 0001: 0 TP 0001: 0 TC 0001: 0
cC 0002: 0 ] C  0002: 0 » TP 0002: 0 »| TC 0002: 0
CC 0003: 0] @ C_ 0003: 0] @© TP 0003: 0| €@ | TC 0003: 0
O |®
v
CP 0000: ol ®» D 00000: o] ® D 08000: o] ® D 10000: 01234567
CP 0001: 0 » D 00001: 0 » D 08001: 0 » D 10001: 01234567
CP 0002: 0 D 00002: 0l D 08002: 0l D 10002: 01234567
CP 0003: 0| @ D 00003: 0] @ D 08003: 0] @ D 10003: 01234567

o o
R 0000 01234567| M10000 » 01234567 | M08000 » 01234567 | M00000 : 01234567
R 0010 01234567 M10010 > 01234567 [+ M08010 » 01234567 [+ M00010 » 01234567

R 0020 - 01234567 » M10020: 01234567 » M08020: 01234567 » M00020 : 01234567
R 0030 : 01234567 @ M10030 » 01234567| @ M08030 » 01234567 @ M00030 » 01234567

Monitoring the FC6A Series MicroSmart Status

Stop A »System Version: & | Scan Time: A| & | Protection Status: A
External Memory *1.00 »  Current: 2 ms »  Read Program:
Device Monitor Run/Stop Status: |« Maximum: 4 ms Prohibited

» Status Monitor ESC Running v & Minimum: 2 ms V| @&

When the FC6A Series MicroSmart is stopped: Stopped @ @
CPU Network Settings 3 A| <& | CPU Network Settings 2 A| <& [ CPU Network Settings 1 A ® Protection Status: A
« N Setting: Fixed [* Write Program:

Default Gateway: »  Subnet Mask: » IP Address: Password Protected
192.168. 1. 3y & 255.255.254. 0y & 192.168. 1. 6V¥| & \4

[y

® @

CPU Network Settings 4 A] <&@ [ CPU Network Settings 5 A| <@ [ CPU Network Settings 6 A| <& [ HNI Network Settings 1 A
> > *  Setting: Fixed
Preferred DNS Server: Alternate DNS Server: MAC Address: IP Address
192.168. 1.200VY @ 192.168. 1.201 V| @ FF-FF-FF-FF-FF-FF V| @ 192.168. 11. 6V

& |@

HMI Network Settings 5 A| 4@ [ HMI Network Settings 4 A| <&@ [ HMI Network Settings 3 A| <& [ HMI Network Settings 2 Al

Iy

Iy

Iy

v

v

v

Alternate DNS Server: Preferred DNS Server: Default Gateway: Subnet Mask
192.168. 1.201Y @ 192.168. 1.200V @ 192.168. 0. 3Y @ 255.255.255. 0V

& |@

v
HMI Network Settings 6 A

MAC Address:
FF-FF-FF-FF-FF-FF
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Checking/clearing error information

Program Monitor
Status Monitor
»Error Status

Device Monitor A

» General Error: 3

» Execution Error:0
Clear Error

ESC

Error!
PLC is stopped.
Press OK button for
more details.

(Press and hold)

» General Error: 3
Execution Error:0

»

Clear Error

» General Error:
Power failure
Watchdog Timer

3

Error!
PLC is running.
Press OK button for
more details.

A-20
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1:1 Maintenance Communication System 1-13
1:N Maintenance Communication System 7-13
2-edge count 5-16
4-edge count 5-16

AC power type 2-8
ACT LED 2-4, 2-7, 2-88
Adding counter 5-16
Adjust

function 5-55
advanced instruction

list 8-3
Analog cartridge 10-1
Analog Input 2-4
Analog input data type 5-38, 5-40
Analog input filter 5-38, 5-40
Analog module 9-1
Analog port cover 2-4
Analog Volume 2-4

basic

instructions &-1
Battery holder 1-5, 2-3, 2-6
Battery status LED 2-3, 2-6
Borrow 6-7

Cable 1-4
cable A-11, A-16
Cable terminals 2-77
Calendar & Clock 5-4

data storage locations 5-56

error 5-55
CAN Ports 2-7
Carry/ 6-7
Carry/Borrow 6-7
Cartridge Slot 1 2-3, 2-6
Cartridge Slot 2 2-3, 2-6
Character Code Table A4-12
Checking

Error

Information 7-37

Checking Error Information from the System Menu 7-38

Checking the Version A-6
Clearing
Error
codes 132
Information 7-37
Clock
data
adjust flag M8021 5-55
Function 5-55
Communication
Functions 1-11
Ports 1-11
Communication Adapter Information 6-21
Communication connector 2-4, 2-7

Communication connector protection sticker 2-5, 2-7

Comparison

Actions 5-17
ON status 5-23
Comparison output reset 5-24
Configuring the Network Settings 7-15
Configuring the Slave Number 7-14
confirm
password 5-51
Connector 1-4
Constant Scan Time 5-53
Control signal status 6-23
Count direction flag 5-24
counter
high-speed 5-13
Crimping tool 3-37
Current value
storage locations 5-23

data
storage setting
from lower word  5-48
from upper word 5-48
Data File Manager 11-38
Daylight Savings Time 5-54
DC input specifications 2-16
DC power type 2-9, 2-11
details button 13-1
Device 6-1
Device Settings 5-4
Dimensions 2-97
direct mounting on panel surface 3-11
disable and enable interrupts 5-33, 5-43
disabling protection 5-51
download
program 4-10
Downloading the User Program 7-44
Dummy Cartridges 2-4, 2-7

edit user program 4-4
Entering the password 7-42
Environment Settings 7-12
Error LED 13-10
ERR LED

during errors 13-4
error

causes and actions 13-4

code

user program execution 13-6

status box 13-1
Error LED 2-3, 2-6
Ethernet 1-16

Communication 1-16
Ethernet Port 1 2-4, 2-7
Ethernet Port 1 Cover 2-4, 2-7
Expansion connector 2-3, 2-6, 2-77
Expansion connector protection sticker 2-4, 2-7
external input 5-35

falling edge of catch input 5-32
Ferrule 3-35
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INDEX

INDEX-2

filter

input 5-37
Fonts A-12
forced

I/0 544

I/O status 5-44

Format SD memory card with the FC6A Series MicroSmart 7-

41

Frequency Measurement 5-35
from

lower word  5-48

upper word  5-48
Function

Area Settings 5-3

List 5-1
Function specifications 2-12
Function Switch 2-4, 2-7

General specifications
DC power type 2-9, 2-11
AC power type 2-8

High-speed Counter

External Inputs 5-14
high-speed counter 5-13
High-speed counter devices 5-23
HSC

reset input 5-24

I/0
forced 5-44
status 5-44
Input
filter 5-37
Terminal
Wiring 3-15
Input Configuration 5-4

Input internal circuit 2-17, 2-19, 2-39, 2-41, 2-59, 2-69, 2-80

Input LEDs 2-3, 2-6
Input terminals  2-3, 2-6
installation
and wiring 3-1
location 3-1
Installed Fonts List A4-12
interrupt
input 5-33

keep
data sum check Error 13-4
Keep Data Error 5-7

LCD

Backlight ON Time 7-13
LED indicators 2-2, 2-5

AT 2-77

EVT 2-76

F/P 2-77

MT 2-77

OouT 2-76

PWR 2-76

R/IH 2-77

R/L 2-77
LINK LED 2-4, 2-7, 2-88
list

advanced instruction 8-3
basic instruction 8-1

maintaining catch input 5-32
Maintenance

Communication 1-13, 11-1, 12-1
Memory Backup 5-3, 5-11
Menu Screen 7-5
Message Screen 7-5, 7-39
Modbus

Communication 7-14
Modifying a Bit Device Value 7-33

Modifying a Word Device Value 7-34

monitor
operation 4-12
Monitoring

the FC6A Series MicroSmart Status 7-35

WindLDR  13-1
Monitoring Device Values 7-32
Mounting
hole layout
for direct mounting 3-12
Space 3-3

operating
status during errors 13-4

Operating ranges 2-17, 2-19, 2-38, 2-40, 2-58

operation
basics 4-1

Operator Interface Connectivity 1-17
Optional Cartridge Information 6-21

Options  1-6, A-5
output
during errors 13-4
Output delay 2-20, 2-48, 2-60

Output internal circuit 2-21, 2-22, 2-23, 2-24, 2-49, 2-50, 2-70,

2-81
Output LEDs 2-3, 2-6
Output terminals 2-3, 2-6
Overflow 5-24

password 5-51
Password protected 5-50
PLC Selection 4-2
PLC status 13-1, 13-2
Port 1
Data link Communication 1-15
Modbus Communication 1-14
User Communication 1-14
power
failure 13-4
supply 3-17
Power LED 2-3, 2-6
Power supply terminals 2-4, 2-7

Power supply terminals cover 2-4, 2-7
Precautions when supplying power 2-75, 2-84

Preset value, reset value

storage locations 5-17, 5-24
Program performance 2-82
programming

32-bit data storage setting using WindLDR = 5-49

catch input  5-31
forced I/O using WindLDR  5-45
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input filter using WindLDR  5-37 for timer interrupt 5-42
interrupt input using WindLDR  5-33 list 5-23
timer interrupt using WindLDR  5-42 Special internal relay device addresses 6-3
user program protection using WindLDR  5-50 Special Internal Relays for the SD Memory Card 11-3
Progression time error after power interruption 2-82 specifications
Prohibited 5-50 catch input  5-371
protection Standard Screen 7-5
user program 5-50 start
o WindLDR 4-1, 4-3
quit WindLDR  4-12 Start/stop

high-speed counter 5-23

operation 4-15

using power supply 4-16

using WindLDR  4-15
Status LED 2-3 2-6

read program 5-51
reading
error data 13-
Recommended SD Memory Card 11-2
Relay output specifications 2-20

Remote I/O 1-16 stoP
removing Inpl..lt 5-5
from DIN rail 3-11 Stopping 7-9
reset Stopping Access to the SD Memory Card 7-40
input  5-5, 5-24 Supported Languages 1-7, A-12
status 5-24 Switching to the System Menu 7-8
rising edge of catch input 5-32 System
rising/falling edge selection 5-31, 5-33 Men-u _
RS232C DSR Control Signal Status  6-23 Hierarchy Diagram 7-46
RS232C DTR Output Control Signal Option 6-24 program
Run LED 13-9, 2-3, 2-6 version D8029 13-1
Run/Stop Control  5-3 software
run/stop selection upgrade A-6
at power up  5°8 T terminal
Run/Stop Selection at Keep Data Error 5-7 connection  3-34
ung 45 44 Terminal arrangement 2-28
Running - 7-9 Terminals for Terminal Blocks 3-34

timer/counter

preset value

sum check error 13-4

Transistor protection source output specifications 2-23
Transistor sink output specifications 2-21
troubleshooting 13-1

diagrams 13-7
Two-phase high-speed counter 5-14, 5-15
Type label 2-76
Type List A-1, A-12

Save Log Data 11-6

Scroll Speed 7-28

Scroll Unit  7-29

SD Memory Card Cover 2-4, 2-7

SD Memory Card Maintenance 11-38

SD Memory Card Slot 2-4, 2-7

SD memory card status LED 2-3, 2-6, 11-2
SD Memory Card transfer error 13-5

Self Diagnostic 5-4

Sensor power terminals 2-3, 2-6

Serial Port 1 2-4 U Underflow 5-24
Serial Port 1 Cover 2-4 Up/down selection reversible counter  5-16
Setting upgrade FC6A Series MicroSmart system software A-6
Calender/Clock  7-31 Uploading the User Program 745
Clock 5-55, 7-31 USB Port 2-4, 2-7
simulate operation 4-9 USB Port Cover 2-5, 2-7
Single-phase high-speed counter 5-14, 5-15 User
Special and Convenient Functions 5-1 Communication 1-14
Special data register Program
for error information 13-3 Protection 5-50
for interrupt inputs  5-33 user
for scan time 5-53 program
for timer interrupt  5-42 Data Link Connection Error 13-4
list 5-23 execution error  13-6
Special data register device addresses 6-13 keep data sum check error 13-4
Special Data Registers for the SD Memory Card 11-3 protection  5-50
Special internal relay ROM sum check error 13-4
for catch inputs 5-31 syntax error 13-4
for interrupt inputs  5-33 writing error 13-4
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User Communication Cable 1C  A-14
v viaUSB 1322

w watchdog timer error 13-4
WindLDR
programming
input filter 5-37
interrupt input  5-33
timer interrupt 5-42
user
program protection 5-50
quit 4-12
start 4-1, 4-3
wiring 3-1
write program  5-51
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