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SAFETY PRECAUTIONS

Read the safety precautions described in the user's manual of each product before using the product to ensure the safe use of our products.
Improper operation may cause severe personal injury or death.
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 Special expertise is required to create ladder programs and operate the controller. People without such expertise must not use the controller.

A Caution Caution notices are used where inattention might cause personal injury or damage to equipment.

o Make sure of safety before running and stopping the ladder program. Incorrect operation of the controller may cause machine damage or
accidents.
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ABOUT THIS MANUAL

This manual describes the basic operations, various instructions, and precautions for programming ladder programs.
Read this manual to ensure the correct understanding of the functions and performance of the controller.

This manual describes device allocations, specifications of basic and advanced instructions, and operation basics of the controller.

Chapter 1: Operation Basics
General information about setting up the basic controller system for programming, starting and stopping the controller operation,

and simple operating procedures. Everything from creating a user program using WindLDR on a computer to monitoring the
controller operation.

Chapter 2: 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 3: Instructions Reference
List of basic and advanced instructions to program the controller and general rules of using advanced instructions.

Chapter 4: Basic Instructions
Programming of the basic instructions, available devices, and sample programs.

Chapter 5 through Chapter 28:
Detailed descriptions for advanced instructions.

Appendix
Additional information about execution times and byte sizes for instructions.

Index
Alphabetical listing of key words.

Related Manuals

Refer to the following manuals according to your purpose.

Manual Name Description

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

FC6A Series MICROSmart Describes specifications related to FC6A MICROSmart communication, descriptions of functions,
Communication Manual configuration methods, and usage examples.

FC6A Series MICROSmart
PID Module User's Manual

FC6A Series MICROSmart
User’s Manual

Describes PID module specifications and functions.

Ladder Programming Manual Describes basic operations for programming with ladders, monitoring methods, device and instruction
(this manual) lists, and details of each instruction.
WindO/I-NV4 User’s Manual Describes basic operation of the SmartAXIS FT2], how to create the project for the RUN operation, and

the various drawings and components for the project.

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

Publication history
November 2023: First Edition

Caution
o All rights in this document belong to IDEC Corporation. It may not be reproduced, reprinted, sold, transferred or rented without our permission.
« The contents of this manual are subject to change without notice.

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

Trademarks
WindO/I, WindLDR, SmartAXIS and MICROSmart are registered trademarks of IDEC CORPORATION in JAPAN.
All other company names and product names used in this manual are trademarks of their respective owners.
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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 controller 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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NAMES AND ABBREVIATIONS USED IN THIS MANUAL

Item Description
Controller Generic term used to refer to FT2J and FC6A.
FT2] The name is short for SmartAXIS FT21].
FCOA Generic term used to refer to CPU module, expansion module, expansion interface
module, HMI module, cartridge base module, cartridge.
Generic term used to refer to All-in-One CPU module, CAN J1939 All-in-One CPU
CPU module module, Plus CPU module.
All-in-One CPU module Generic term used to refer to FC6A-C*****E CPU modules.
Generic term used to refer to All-in-One CPU modules with a total number of 16
16-1/0 type inputs/outputs.
(FC6A-C16****)
Generic term used to refer to All-in-One CPU modules with a total number of 24
24-1/0 type inputs/outputs.
(FCBA-C24x**x)
CAN 11939 All-in-One CPU module Generic term used to refer to FC6A-C40***EJ CPU modules.
Plus CPU module Generic term used to refer to FC6A-D****CEE CPU modules.
Generic term used to refer to Plus CPU modules with a total number of 16 inputs/
Plus 16-1/0O type outputs.
(FCOA-D16*****)
Generic term used to refer to Plus CPU modules with a total number of 32 inputs/
Plus 32-1/0 type outputs.
(FC6A-D32*x*%*)
Generic term used to refer to CPU modules with a total number of 40 inputs/outputs.
40-1/0 type
(FC6A-C4Q***x)
AC Generic term used to refer to CPU modules with AC power supply.
power type (FCBA-CHF¥¥¥AE, FCEA-CHHHAE])
Generic term used to refer to CPU modules with 24VDC power supply or 12VDC power
DC power type supply
5 c Generic term used to refer to CPU modules with 24VDC power supply.
4V DC power type (FCBA-CH***CE, FCEA-CH***CE], FC6A-D****CEE)
12V DC Generic term used to refer to CPU modules with 12VDC power supply.
power type (FCBA-C****DE, FCEA-C****DEJ)
Rel Generic term used to refer to CPU modules with relay outputs.
elay output type (FCBA-CH*R¥*E, FOBA-CH*R**EX)
. Generic term used to refer to CPU modules with transistor sink outputs or transistor
Transistor output type .
protection source outputs.
. . Generic term used to refer to CPU modules with transistor sink outputs.
Transistor sink output type (FCBA-CH¥K**E, FCEA-CHK¥¥EX, FC6A-D¥*K*CEE)
Transistor protection source output Generic term used to refer to CPU modules with transistor protection source outputs.
type (FC6A-C**P**E, FCOA-C**P**E* FC6A-D**P*CEE)
Expansion module Generic term used to refer to I/O module, communication module, PID module.
1/0 module Generic term used to refer to digital I/O module, analog I/O module.
o Generic term used to refer to digital input module, digital output module, digital mixed
Digital I/O module 1/0 module
L Generic term used to refer to digital I/O modules with input terminals.
Digital input module (FCEA-N**%)
Digital dul Generic term used to refer to digital I/O modules with output terminals.
igital output module (FCOA-R***, FCBA-T**xK)
. . Generic term used to refer to digital I/O modules with input and output terminals.
Digital mixed I/O module (FCBA-M**¥xx)
Generic term used to refer to analog input module, analog output module, analog
Analog 1/0 module mixed I/O module
Analod input module Generic term used to refer to analog I/O modules with input terminals.
g1inp (FC6A-J*** FC6A-J4CN*, FC6A-J4CH**, FC6A-I8CU*)
Generic term used to refer to analog I/O modules with output terminals.
Analog output module (FCBA-K**¥)
. Generic term used to refer to analog I/O modules with input and output terminals.
Analog mixed I/O module (FCBA-LO3CN*, FCGA-LOGA¥)
Communication module Generic term used to refer to serial communication modules.
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Item

Description

Serial communication module

Generic term used to refer to FC6A-SIF52, FC6A-SIF524.

PID module

Generic term used to refer to FC6A-F2M*, FC6A-F2MR*,

Expansion interface module

Generic term used to refer to expansion interface module (Expander), expansion
interface module (remote master), expansion interface module (remote slave).

Expansion interface module (Expander)

Generic term used to refer to FC6A-EXM2, FC6A-EXM24.

Expansion interface module (remote

FC6A-EXM1M
master)
Expansion interface module (remote slave) | Generic term used to refer to FC6A-EXM1S, FC6A-EXM1S4.
HMI module FC6A-PH1
Cartridge base module FC6A-HPH1
Cartridge Generic term used to refer to I/O cartridge, communication cartridge.

1/O cartridge

Generic term used to refer to digital I/O cartridge, analog I/O cartridge

Digital I/O cartridge

Generic term used to refer to I/O cartridges that extend digital inputs or outputs.
(FC6A-PN4, FC6A-PT*4)

Analog I/0 cartridge

Generic term used to refer to I/O cartridges that extend analog inputs or outputs.
(FC6A-PI2A, FCOA-P*2**)

Communication cartridge

Generic term used to refer to RS232C communication cartridge, RS485 communication
cartridge, Bluetooth communication cartridge.

RS232C communication cartridge FC6A-PC1
RS485 communication cartridge FC6A-PC3
Bluetooth communication cartridge FC6A-PC4

WindO/I-NV4 Integrated configuration software application for creating projects of the FT2J.
WindLDR This is an editor for setting the control function of the FT2]. This software is also used
to create ladder programs for the FC6A.
Generic term used to refer to USB maintenance cable (HG9Z-XCM42), USB Mini-B
USB cable

extension cable (HG9Z-XCE21).

User program

It refers to the data that combines function area settings and ladder programs
configured by the ladder programming software WindLDR.

Function area settings

These are various settings for controller.
These are the settings to be configured in the Settings tab and the module
configuration editor.

Ladder program

Generic term used to refer to main program, subroutine program, user-defined
macros.

Main program

This is a program whose first row is the entry point of the ladder program. The entry
point is the starting point where the ladder program is executed. It is created in the
Main Program tab of the ladder program editor.

Subroutine program

It refers to one of the following programs.
e Programs from the LABEL instruction to the LRET instruction

e Programs created using WindLDR subroutine function
(In the ladder program editor tab, it is indicated by [# Subroutine]
(#: subroutine number).)

User-defined macros

It is a program created using WindLDR user-defined macro function.
(In the ladder program editor tab, it is indicated by [# User-defined macro name] (#:
user-defined macro number).

Source device

It is a device (the place where data is stored to execute an advanced instruction) on
which the operation is performed.

Destination device

It is a device that stores the operation result.

Timer instruction

Generic term used to refer to TML, TIM, TMH, TMS instruction.

Off-delay timer instruction

Generic term used to refer to TMLO, TIMO, TMHO, TMSO instruction.

Counter instruction

Generic term used to refer to CNT, CDP, CUD instruction.

Double-word counter instruction

Generic term used to refer to CNTD, CDPD, CUDD instruction.

Shift register instruction

Generic term used to refer to SFR, SFRN instruction.

Shot instruction

Generic term used to refer to SOTU, SOTD instruction.

Counter compare instruction

Generic term used to refer to CC=, CC>= instruction.

Compare instruction

Generic term used to refer to CMP=, CMP<>, CMP<, CMP>, CMP<=, CMP>=
instruction.
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Item Description
Generic term used to refer to PULS, PWM, RAMP, RAMPL, ARAMP, ABS, JOG

Pulse output instruction

instruction.
Dual/teaching timer instruction Generic term used to refer to DTIM, DTML, DTMH, DTMS, TTIM instruction.
Name of WindLDR
Name Used in this Manual WindLDR Operating Procedure
Function area settings Configuration tab > Function Area Settings group
Monitors Select Online > Monitor > Start Monitor.
PLC status Select Online > PLC > Status.
Communication settings Select Online > Communication > Set Up.
On the Configuration tab, in Function Area Settings, click Communication Ports, and in the
Modbus master request table displayed Function Area Settings dialog box, for Communication Mode under Communication
Ports, select Modbus RTU Master or Modbus TCP Client
_— The button displayed on the left side of the menu bar. Click to display the menu with New, Save, and
Application button . . . .
Save As, recent projects, WindLDR Options, and Exit WindLDR.
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DTDV (Data DIVIAE) ..euuveeeessrreresssinrerssssrreessssseresssssseressssseeesssssseresssssseessassnsesssnssnsesssassessssssssnessannnsesssnnns 10-21
DTCB (Dat@ COMDBINE) .uuuuueeiiiiiiiiiieeece ettt s s e e e e e e e e e e e e e e e et e e e e e s s e e a e e e e e s e s e e eeseee e e e e e s e s as s e e e e e eeeeas 10-22
Y (D 1= 7 To ) OO UPPPPPPTPE 10-23

Week Programmer Instructions
WEEK (WEEKIY TIMEI)1etttisiiissssisrrrnrrereesessesssssssssssseessssssssssssssssssssessssssssssssssssssssnssssssssssssssssssnsnesesssssssssnnnnnns 11-3
N R (=T 1) 111 11 o) I PPN 11-16

Display Instructions
MSG (Message) ..............
DISP (Display).....cceeeeessn.
DGRD (Digital Read)

Program Branching Instructions

LIS I =T o= PP OP RPN 13-1
[ = o= 0o o) I TP 13-2
LCAL (L@DEI Call) .eeeeeeeiueeeeeeeee e e s e s e s me e e smn e s m e e s smne e smnn e s smneeemneesaneeennneesanneennne 13-4
[ I = o 1= B2 S, U o) U PPRRPRROt 13-5
DINZ (Decrement JUMP NON-ZEI0) ....evieeeeuurrrrrreereeessssssssssnsrreersessssssssssssssssssessssssssssssssssssssnessessssessnsnssnnnnees 13-7

Refresh Instructions
B = L@ I = == o) PPN
HSCRF (High-speed Counter Refresh)
FRQRF (Frequency Measurement Refresh)

Interrupt Control Instructions

[ (D57 L= (1= o] ) TR 15-1
L3 = o] 0 1 =1 1 ) PP 15-1
Coordinate Conversion Instructions

D N L A Eo L 1= 10T ) PP PPPTPTTTTPON 16-1
(01T QI (e 12\ =L 0 G (o T 4 P UP PN 16-3
(@Y A D (e 2\ =T o A o T T PUP N 16-4

Average Instructions
AVRG (AVETAGE) 1. euuuenrrrrreerssssssssssssssnssesesessssssssssssssssssssssssssssssasssssnssessesssessssssssssssssenssesssssnsssssssnssenssesssnns 17-1

Pulse Output Instructions

PULS (PUISE OUEPUL) c.eiiiiiiisiirr i e e e e s s e s e s s rnne e e
PWM (Variable Duty Cycle Pulse Output)....

RAMP (Trapezoidal Control) ........ccceeeeen. .
RAMPL (Linear Interpolation CONrol) ......ccccuurririiiiiiiii i snnnes
4 2 I 7= o TN 2= U o T PP
ARAMP (RAMP WIth TADIE) .v.v.vuveereeeesetetiesesissessssesessssssssssssssssesessssssssssssssesessssssssssssssesasassssssssssssssesasssssssans
ABS (Set ADSOIULE POSIEION) ..uuvurrrriiiiiiiieeee e e e e e e e s e et s s s e s s s s e s e e e e e e e e ee e e e ssa i ar e s e e e e e e eeeeeeeeeeesnnnnnnnnas
B[O CI [0 CI @] 7= = 41o] ) PPN
LB ST o] o)
Lo XSy To a1 T o o1 'o) ORI
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Dual / Teaching Timer Instructions
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POW (POWET ).ttt e et e e e ee e e ettt ettt s s s s s e e e e e e e e e e e et e et e e e e aa e e e e e e e e e e e e e eeeeeeee e se s ss e ee e e e e e eeeeeeeeeeeeennnasnas s
File Data Processing Instructions

FIFOF (FIFO FOIMAL). .. . teeiueeesueeeaieeeesseeesneessseeessseesseaesmsessmseesnseesmseessmeeesmseesaneeesmneesneesannessnnesssenesnsessnnenenn 23-1
FIEX (FIrst-IN EXECULE) .vvveerieeiiiiiisesnrrrrrieese e s s s sssssnnrrr e e eessssssssssnnnnnereeesessssssnsnnnnsnnneeeeeasssssnnnnsnnnnnensesnssnnns 23-3
FOEX (FirSt-OUL EXECULE) etvieeiiiiiieieririrrieeseessssssssssrrrreeeessssssssssssnsrrneseesessssessssnnsrnnnseeeeeasssnnssnnnsrnnnnennesnnsenns 23-4
LN RO AV = = = o o ) 23-6
Clock Instructions

TADD (TIME AQGIION) cv.v1vvererereereserstsesessessetetesesessssssssesesetessssssssssstetesesessssesssesesatesesssssssssestesatsssssnsnsnsesasans 24-1
TSUB (Time SUDLraction) ...c.ueusiireiiiiiii i a s nrne 24-5
L (O 12 (0T gl == o P 24-9
HTOS (HMS £0 SEC)..vuvuvrvrierecersesetessssessssssssesassssssssssssesessssssssssssssssstassssssssssssssesassssssssssssssesassssssssssssssssesasas 24-11
STOH (S 10 HMS) ...ttt s e s e s e sas e e s e e e sn e e sne e e s e e e s ann e e smr e e s snee s anneesannneans 24-12

Data Log Instructions
[0 T (. = N 1T ) PR
TRACE (Data Trace)

Script

151 S I (o) P 26-1
SCrPt FUNCLION OVEIVIEW ..utviiiiiiiiiiiis it a e e r e e e e e e s s s s s rr e e e e 26-3
Script Programming and ManagemENnt ........uureeeiiiiiiiiiiiiiirirrerie e 26-5
Programming SCHPES ...uvureiiiiiiiiiiiii 26-12
Script Programming EX@MPIES.......coiviiiiiiriiiriiiiees i 26-19
IMPOIEANT NOTES ...t 26-42
About the Priority Of the OPerator ........iiiiiiiriiiriiee e e e e s s s nnnrnes 26-43

Flow Calculation Instructions

SCALE (Convert ANAlOG INPUL) ..uuuieeiiiiie e eee e e et s s s s s s e e e e e e e s e e e e e ee e eesssass s aaeeeseeaaaaeeeeeeeeeeesnnnsnsaaaannn
FLWA (Analog Flow Totalizer)....
FLWP (PUISE FIOW TOAIIZEI) . .etttuutuutiiiiiiiiie ittt e s eee ettt tts s s s s s s s s s s s s e e e e et e e e e aae s s s e e s e e s e e e e e e e e e eeeennnnnsaaaanan

User-defined Macro Instruction

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 IDEC



TABLE OF CONTENTS

Aeeenpix

Thoex

IDEC

UMACRO (User-defined Macro).......

Breakdown of END Processing Time

Differences between User-defined Macros and Subroutines

Execution Times for Instructions...
Instruction Size (Bytes).........ccceeeeee

User Program Execution Error and Ladder Program Execution Error

User Program EXeCUtion Error HISEOIY ......ceuuuuruiuiiiiiiieee ettt r e s

About the Warranty of the Products

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 Preface-12



TABLE OF CONTENTS

Preface-13 FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 IDEC



1! OPERATION BASICS

Introduction

This chapter describes basic procedures for operating WindLDR, programming and maintenance software.

Start WindLDR

This section describes the operational steps to start WindLDR and create a ladder program.

FT2)
WindLDR starts from WindO/I-NV4. On the WindO/I-NV4 View tab, in the Workspace group, click Control Function.

WindLDR starts.

/il!l s project0l.pnd - WindQ/1-NV4
Home Configuration Online Format
I:E‘l Project Window Part Library 4? Tag Editor % Web Page Editor [C]] Part Name Security Group Top Layer Commands —% State: M jgi | 4
['®] Screen List 3 screen Diagram i Toolbox DeviceAddress Display [C] Popup Screen Gridlines F_ Active User:
I . ) - : ocus
|3 Object List ]E ComparisonResult ., Information [0l Triggercondition Input Overlay Screens - Order | Text Group:
The following ladder editor (a window for editing ladder programs) opens.
/:H gy - project.pjw - WindLDR Trunk#706
" 3 . = * i Ry, i i
i i’ ¢ Eraser - Increment pri 9 + Split Insert - Find -
|| . A © | New - @ A @ P - : ¥ T'z\! . l»nr ¥ Jump To ~ *
: _/ Horizontal  JF Decrement| — Jon [, append - G Replace -
Paste |0y " Import + Select Basic Advanced Macro Draw Coi - Rung g ¢ ] Set v
- = - - - - Line 1/ Vertical it Invert Comment o Disable X Delete ~ : =» Go To
[
Praperty I x‘ [£] main Program J‘ﬁl Maodule Configuration ‘IJ‘
Rung 1
1

[E=l8] @

Next, create a ladder program. For details, see "Create Ladder Program" on page 1-4.
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1: OPERATION BAsICS

FC6A
1. Start WindLDR in the following steps.

= Windows 11/10
Click Start button and then > All Apps > IDEC Automation Organizer > WindLDR.

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

= Windows 7
Click Start and then Programs > IDEC Automation Organizer > WindLDR.

/=|.I [E] EE K N project0l.pjw - WindLDR — [m] x
il
Configuration  Online View @
= o~ = & 5 Rung <
‘ . Eraser 3 Increment | %2 -+ split Insert = Find ~ +. Convert
! & | new - LLBJ A @I P s 3Bl | l . ki 4 JumpTo - # -
_/ Horizontal  JF Decrement| — Jon 19 append - G Replace - || "] Download
Paste U3 | Impert - Select Basic Advanced Macro || Draw ) oil Rung g, o set -
. . . . . Line | Vertical i Invert Comment g Disable X Delete » = GoTo 3¢ Compare
K
[} Main Program (3] Module Confizuration [} e
Rung 1 ~
1

EE ~ ‘ USB Network: 1:1 | Mode: Edit ‘ Rung:1 Line:1 Column: 1 |F‘r-:lgram

2. Select Configuration from the WindLDR menu bar, then select PLC Type.
The PLC Selection dialog box appears.

3. Select a PLC type in the selection box and click OK.

PLC Selection ? X

FCEA-C16XXXE |
FCEA-C24XE

FCEA-CA0XXXE
FCEA-CA0XXXED Cancel

Openiet
FCAA-C10R 2
FCAA-C16R2Y
FCHA-C24R 2K
FCAA-D20X3
FC4A-D20RX1
FCAA-DA0X3
FCSA-C10R 2%
FCSA-C16R2Y
FCSA-C24R 2
FC5A-D16RX1
FCSA-D3IZX3
FCSA-D12¥1E

Select the PLC type from the list and click Use as
Use as Default = Default to set the selected PLC type as the default
Default FCEA-DI2XACEE | Ladder type when WindLDR starts.

1-2 LADDER PROGRAMMING MANUAL [| DEC



1: OPERATION BASICS

PLC Selection

Option Type No.

FC6A-C16R1AE, FC6A-C16R1CE, FC6A-C16K1CE, F6A-C16P1CE, FC6A-C16R1DE, FC6A-C16K1DE, FC6A-C16P1DE
FC6A-C16R4AE, FC6A-C16R4CE, FC6A-C16K4CE, F6A-C16P4CE, FC6A-C16R4DE, FC6A-C16K4DE, FC6A-C16P4DE

FC6A-C24R1AE, FC6A-C24R1CE, FC6A-C24P1CE, FC6A-C24K1CE
FC6A-C24R4AE, FC6A-C24RA4CE, FC6A-C24P4CE, FC6A-C24K4CE

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

FC6A-C40R1AEJ, FC6A-C40R1CE], FC6A-C40P1CEJ], FC6A-C40K1CE], FC6A-C40R1DE], FC6A-C40P1DE], FC6A-C40K1DE]
FC6A-C40R4AE], FC6A-C40R4CE], FC6A-C40P4CE], FC6A-C40K4CE], FC6A-C40R4DE], FC6A-C40P4DE], FC6A-C40K4DE]

FC6A-D16XXCEE | FC6A-D16R1CEE, FC6A-D16R4CEE, FC6A-D16K1CEE, FC6A-D16K4CEE, FC6A-D16P1CEE, FC6A-D16P4CEE
FC6A-D32XXCEE | FC6A-D32K3CEE, FC6A-D32K4CEE, FC6A-D32P3CEE, FC6A-D32P4CEE

FC6A-C16XXXE

FC6A-C24XXXE

FC6A-C40XXXE

FC6A-C40XXXE]

The following ladder editor (a window for editing ladder programs) opens.

/e s Controller.pjw - WindLDR

8 1 - rue i
(- - ] AR L E T | SE [ 2 #emE - TR
RiR - Al H ! T -
5;351 ; J . s g g U% ;‘E ke e JETRE | d‘jb we 9em - W - Aenn-f
Rl ﬁH s A H HROEEEE vl RE ) e || T G me I e W EEg - | P H-H%ﬁ:h b
I
20834 [T [EEEPEL e A= T
e 1
= 1
=t o

Next, create a ladder program. For details, see "Create Ladder Program" on page 1-4.
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Create Ladder Program

This section describes the operating procedure to create a ladder program in WindLDR.

Note: For details about devices, see Chapter 2 "Devices" on page 2-1.

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.

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).

\mi-f: B

Configuration

l:zu_{ & | New @| A M y »

Select  Basic Advanced Macro H

Online  View

. Eraser
_/ Horizantal

Draw

Line l/\{erticd

Paste i3 || Import
1k
Main Program fj #
Rung 1 A
! ol

A(NormallyOpen) I,\\—;

B {Normally Closed)
OUT {Output)
OUTN (OutputNot)
SET (Set)

RST (Reset)

Single Output

Timer

Counter

Shift Register
Counter Comparisan

Timer Comparison

Data Register Comparison

Program Flow

project01.pj

-"? Increment
el ? Decrement

H o é:@Invert

)
5

- v v v w w wv v

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.
@ = 9 P project01.pj
Configuration  Online  View
. = — g
1 % H ( A ] * . Eraser 4§ Increment
— J - LEE @' = _iHnriznrﬂ .|ﬁDecrement
Pavsbe =3 || | 4)Impert Select Ba'sic Advsnoad Mavcro Ell_ll': [/Verticd Coil

)

‘ ‘ it Invert

Main Program fj

Rung 1

! Qﬂ

1-4
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1: OPERATION BASICS

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

@ a9 (R8I~ project01.pj
Configuration  Online  View
1= 2 g = " . T
{ l # [ @J ¢ Eraser Cr 4 Increment
New Al :
= - Iﬂ = / Horizontal .|F Detrement'
Paste 03 ||| 'Import | Select Basic Advanced Macro Draw | Coil
- o - - - - Line [/Vertlcd int Invert
5
Main Program @‘
Rung 1
1 E
4. Enter 10 in the Tag Name field, and click OK.
A (Normally Open) ?
Type:
(@) A (NormallyOpen) Tag Name: 0 =
(2B (Normally Closed) Device Address:
Comment:
oK Cancel
1 1 * New Al | / ‘. Crasel Sl
= . [-"]Eﬂ [IMJ = / Horizontal = qﬁDecrement‘
Paste i3 || | . Import || Select Basic Advanced Macro Draw | Coil
- o - - - - Line l/ Vertical gt Invert
[
Main Program fj‘
Rung 1
1
10000
Notes:

¢ 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).

e 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.
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7. Double-click Normally Closed.
The B (Normally Closed) dialog box is displayed.

[

oy _— — » By .
it ” .. Eraser ! Increment
4 & || new usj A @] E — Cz 1F |
: orizo ecremen
_/ Horizontal 4ED t
Paste 13 ||| : Import || Select Basic Advanced Macro Draw ) Coil .
- L - - - - Line l/ Vertical gt Invert

Main Program fj‘

Rung 1

1 —
10000

8. Enter I1 in the Tag Name field, and click OK.

An NC contact of input I1 is programmed in the second column of the first ladder line.

At the end of the first ladder line, program the OUT instruction by inserting a NO coil of output QO.

9. From the WindLDR menu bar, select Home > Basic > OUT (Output).

10. Move the mouse pointer to the third column of the first ladder line where you want to insert an output coil, and click the left

mouse button.

Note: Another method to insert an instruction (either basic or advanced) is to type the instruction symbol, OUT, where you want to insert the

instruction.
11. Double-click Output.

The Out (Output) dialog box is displayed.

T = - = o pung. D
Lo e B (A M| Lo | Oy k| s b
= . _lHor'lzontﬂ .|ﬁ Decrement ! Join ml,
Paste gy |\Imp0|‘t Select Basic Advanced Macro Draw Coil . Rung g
- = - - - - - Line I/Verticd gt Invert Comment g Disable X
[
Main Program fj‘
Rung 1
1 |
1 I L
10000 10001
12, Enter QO in the Tag Name field, and click OK.
OUT (Output) ?
Type:
(@) OUT (Qutput) Tag Name: Qo [
(20U (Outputiot) Device Address:
() SET (Set) Comment
(_)RST (Reset)

0K Cancel

A NO output coil of output QO is programmed in the right-most column of the first ladder line. This completes programming for

rung 1.
:“:J “ BN R project01.pjw - WINDLDR - O
= » A ’/ﬁj A @ ' . Eraser T Jfhoement | fm| o Soli |l Insert - MiweT #* Find ~ . Convert
ew N ump To =

= g L’ - / Horizontl JFDecrement 1 Jon [ Append + S ¥ Replace ~ || [~ Download
Paste 3 || | Import | Selet Basic Advanced Macro Draw | Coil ung g 4 |Set =

- =1 - - - - Line I/Vert\cd it Invert Comment TgDisable X Delete - = GoTo ¢ Compare

I
4 b X

Main Pregram fj‘

Rung 1
I ]

1 I I
10000 10001
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1: OPERATION BASICS

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.

e GGL-M Configuraton  Online  View @ H
e - = - T .

1 % e @ A @J . ' . Eraser Oé JF Increment | %% j L5plt |yl Insert - e o % Find - ¥ Convert
o= - / Horizontal .|ﬁDetrement — Join ELAppe'id - I'.f{?;RepIate - DannInad
Paste 3 ||| ' Impot | Select Basic Advanced Macro Draw | Coil Rung g q ]%Set =

- = - - - - - Line I/Verticd t Invert Comment téD\sdJIe X Delet ~ = GoTo 4 Compare
[
Main Program rj‘ 4
Fung 1
| |

1 f f (O

10000 10001 Q0000
Rung 2 .
2 f 1 T O

10000 10001 Qo001

To insert a new ladder line

Rung 3 . .
3 } O— without creating a new rung,

] L
10000 10001 M0010 | press the down arrow key when
the cursor is on the last line or
I I press the right arrow key when
e Q0002 N the cursor is at the right-most
column of the last line.

e

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.

(“:J BE e project01.pjw - WINDLDR - O R
Configuration  Online  View
o — - ‘ = 5 Ry 3o . S .

L% ew L'Bj A @ E - Eraser Tk Afcement 'I. Pisplic  |yof Insert i Tos #* Find
= - / Horizontl JFDecrement 1 Jon [ Append + ¥ Replace ~ Frerrrderd
Paste 3 || | Import | Selet Basic Advanced Macro Draw | Coil ung g 4§ Set =

- =1 - - - - Line I/Vert\cd it Invert Comment TgDisable X Delete - = GoTo ¢ Compare
= 0
Main ngram{_j\ S
Rung 1 ~
I ]
: . ; O—
10000 10001 Q0000
Rung 2
] |
2 I 1 | O
10000 10001 Qo001
Rung 3
I ] |
3 I 1 | O
10000 10001 MO010
4
I ] I
I 1 I (O
MO010 mMa121 Qo002
v
< 2>
Info Window e
oo =

Info Window
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Save Project

This section describes the operating procedure to save the created ladder program as a project file.
Note: To save the FT2J project, refer to Chapter 4 "1.3 Saving Project Data" in the WindO/I-NV4 User’s Manual.

1. Save the current project with a new name.

Click @ (application) button > Save As > WindLDR Project.

5. P
New = —— Eraser % 4§ Increment %i\]‘ Aisplt o Insert -
~ EEHdLDRFm}'m N Horizontal = JFDecrement ~ o [ Append -
oy oeen 4 Vertical col i Tnvert g ¢ FxDisable X Delete -
Comment g DIs €l
—— PLCProgram e
B
P ~
L 5ovens -} (_—
— Qo000
=
Print »
Illij Listngs  » O
— Q0001
[ "\gnsa
—
WindLDR Options | [ Exit WindLDR
& = O—
10000 10001 MO010
* 1 I
I 1 T (O
MO010  MB8121 Qo002
W
< >
[Info Window 1 x'l

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

@ - Tl ﬂ ¥ This PC » Documents W } Search Documents

Organize « MNew folder

5t Favorites Date modified Type

B Desktop Mo iterns match your search.
& Downloads

5l Recent places
i OneDrive
% Homegroup
1M This PC

f! MNetwork

[ File name: | project0l.pjw ]

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

= Hide Folders

This completes the procedure to save a project to a file.

Note: The saved file is called a project file. The extension is ".pjw".
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Simulate Operation

This section describes the operating procedure to check the operation of the user program before transferring it to the controller.
From the WindLDR menu bar, select Online > Simulation. The Simulation screen appears.

( /.' I e projectdl.pjw - WINDLDR = [ B [t |

i Status " custom - | | |®Power Line

! Maintenance - " = Batch ,;;PortMonitor
I o Simulation

[k setup

Start  Stop

?

QO000

?

I
10000 10001 Qo001

§
W
m

=1
]
I
!

10001 M0010

:
9

M0010 M8121 Qoooz2

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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Download User Program

User program refers to the data that combines function area settings and ladder programs configured by WindLDR.
User programs can be downloaded to the FC6A 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.

Note: To download the FT2] project data to the FT2], see Chapter 29 "2.1 Downloading Project Data to the unit" in the WindO/I-NV4 User’s

Manual.

Windows Computer

T

=

USB Cable

USB Port HG9Z-XCM42 USB Maintenance Cable

FC6A

i

Type A Plug

Mini-B Plug

L il
USB Port

(USB 2.0 Mini-B Connector)

Note: In order for WindLDR to communicate with the FC6A via USB, a dedicated USB driver must be installed on the computer.
See Appendix "USB Driver Installation Procedure" in the FC6A Series MICROSmart User’s Manual.

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.

Communication Settings

Serial USB Port Settings

P ——

———————

use | Rt
PLC Network Setting

(@11

Monitor Settings

(@)1:N SlaveN

Time delay between communication: -E| 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.

1-10
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program is downloaded to the FC6A.

Download

- |

Transfer Mode

(C)Binary (@) ASCI

Download Options

[E]] Automatic start after download

[E] keep output during download

[Z] suspend 10 force before dovnload

[E]] Automatic device clear after download

[E1] write PID module parameters after download

Synchronize PLCclock withyour computerclock afterdownload
[E]l wirite device data file tothe PLC after download Setting
Ttems to Download

[#] Download user program

| Download comment data Setting

[E pownload web pags|:|

[£ Download systemgoﬁmnal:I Detail

Program Information

Program Size: 4 bytes (Max: 72,000 bytes)
Comment Size: 8 bytes (Max: 262,000 bytes)
‘Web page Size: 212992  bytes (Max: 2,621,440 bytes)

Communication Settings

Cancel

3. From the WindLDR menu bar, select Online > Download. The Download dialog box appears, then click OK. The user

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

Note: When downloading a user program, all values and
selections in the Function Area Settings are also
downloaded to the FC6A. For details on function settings, see
Chapter 5 "Functions and Settings" in the FC6A Series
MICROSmart User’s Manual.

When the following message appears, the download has completed successfully. Click OK.

Program Download

2 |

1 ) Program Download Succeeded

Notes:

e The FC6A 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 FC6A, the function switch must be set to 1.

¢ Enabled is the default setting for Run/Stop PLC by Function Switch in WindLDR.

VIDEC
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Monitor Operation

Another powerful function of WindLDR is to monitor the controller 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:

ﬂ [ project01.pjw - WINDLDR - O R
0 st i Status _ Tcmmm - ) Powier Line {1 Error
1% Confim 1 Maintenane = Batch d 4 Port Monitor Dial Up
Download Upload Run-Time Device oD Start  Stop ‘ Monitor] Simulation . SetUp . ‘
- - Progam Datalist [ Cancel « | 4FForced 0 SetUp Shutdown
Main Program\‘-“ q bk X
Rung 1 . ~
1 — A O— Rung I:
10000 10001 Qoooo When both inputs 10 and I1 are on,
output QO is turned off.
Rung 2
2 —A—— | O— Rung 2:
10000 10001 Qo001 .
When both inputs 10 and I1 are on,
output Q1 is turned off.
Rung 3
3 Rung 3:
10000 10001 MO010 R
When both input I0 and I1 are on,
internal relay M10 is turned on.
Rung 4
4 — |l @ M8121 is the 1-s clock special
MO010 MB8121 Qo002 i
internal relay.
While M10 is on, output Q2 flashes
. in 1-s increments. M
|Pv1n-:|ell‘-|-urit-nr - |[Jetima| STOP 0000 |Rung: 4 Line:4 Column: 10 Force Suspended E

1-12 LADDER PROGRAMMING MANUAL
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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.

project01.pjw - WINDLDR

. Custom.~ m ) PowerLine vﬁii {3 Error
L
aintenance -

Batch - Port Monitor Dial Up
Simulation SetUp

1 S |

Recent Projects

- |} Forced I[fO SetUp & Shutdown

4 b x

?

Q0000

?

Q0001

L. windLDR optiofs| 24 Bxit windLDR, ]
—J

?

10000 10001 MOOo10

!

I 1 T
MO0010 M8121 Qooo2

<

Note: To exit WindLDR of the FT2J, exit WindO/I-NV4. For details, see Chapter 2 "2.2 Exiting WindO/I-NV4" in the WindO/I-NV4 User’s Manual.
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Windows Displayed in the Workspace

This section describes how to change the position and display method of windows.
Changing the position of windows

You can change the display position of the window by dragging and dropping the title bar of the window or its tab to disable
docking. Windows that are not docked are called floating windows.

Disabling docking
This section describes how to disable the docking of a title bar or tab of a window.
« If you drag the title bar of the workspace window, you can move all the docked windows together.

Title bar
/

Drag and drop

Drag and drop

Docking windows

This section describes how to dock a floating window to another window or the frame at the top, bottom, left, and right sides of
WindLDR.

1. Drag the window'’s title bar or tab.
The (Docking) icon is displayed.

1-14 LADDER PROGRAMMING MANUAL [| DEC
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Note: When the mouse cursor gets close to a (Docking) icon while dragging the title bar or tab, the location to dock the window is displayed.

projectoL.pjw - WindLDR

/Window docking
location

2. Drop the title bar or tab on the (Docking) icon to dock that window to WinidLDR's left, right, top, or bottom frame or a
separate window.

o If the workspace window is dropped on the (Docking) icon, it is docked to WindLDR'’s left, right, top, or bottom frame.
=

« If a floating window is dropped on the (Docking) icon, it is docked to WindLDR's left, right, top, or bottom frame or a
docked window.

displayed. Drop the title bar on the | ]
window with the tabs.

[' DEC LADDER PROGRAMMING MANUAL 1-15
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Changing the display method of windows

If the workspace window is docked, you can change the widow to automatically hide and show only its tabs.
* Click the [EJ(Auto Hide) icon to change the window to show only its tabs.

Auto Hide icon

e U e P

e The window is displayed when you bring the mouse cursor close to the tabs.
Mouse cursor

Ta :TJ- .
S s

Notes:
e Click (Auto Hide) to secure the window in place.

¢ Click f™ (Close) to close the window.
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Checking the WindLDR Version Number

This section describes how to check the WindLDR version.

1. Click @ (application) button > WindLDR Options.
The WindLDR Options dialog box appears.

X

i Help ~
Recent Projects
1C:\Users\t\OneDrive\ 41 22 b \project0ipw

Custom = \y)PowerLine || 3 (W Emor
“Batch 1, Port Monitor +17: Dial Up

2C:\Users\t\Desktop\sample_nvdatalprojeddlpnd itor Simulation SetUp
4 Forced JO L4k SetUp & Shutdown

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

General
NIDEC..........
Ladder Preferences
Customize Get updates
[Resome= Getthe latest updates available for WindLDR Checkfor Updates
Goto IDEC
Get freeproduct updates, manuals and onlineservices at ourweb site. Go Online
About WindLDR .
ot ]

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

2] fimiinR Iioec

WindLDR Version 8.0
opyrg OUG-2015 IDEC Corporation. All rights reserved.

Warning: This computerprogram s protected by copyright law and international

treaties. Unauthorized reproduction or distribution of this program, or any portion of
it, may resultin severe civil and criminal penalties, and will be prosecuted to the
maximum extent possible underthe law.

This concludes the procedure for checking the WindLDR version.
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Ladder Program Operation

The controller performs the following operations to process ladder programs.

Notes:
Processing other than ladder processing is called END processing.

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 the following manuals.

FT2J: Chapter 1 "Main Unit Specifications" in the SmartAXIS Hardware Manual

FC6A: Chapter 2 "Product Specifications" in the FC6A Series MICROSmart User’s Manual

1-18

The filter time differs depending on the input used.

ladder program.

Input Device

10: ON
I1: OFF
12: ON

The input device values are applied to the

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 <

o

Input Terminals

——

Repeat operations

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

Ladder Processing

processing is called the END
processing.

QO: ON
Q1: OFF

Other Processing

Output Refresh

Processing other than the ladder

— Input Circuit |+

(@
(@
(D

0: ON
1: OFF
2: ON

Output 'Iierminals

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

When the input is a controller input

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.

v

— Output Circuit [

(@
(@
(@

See the input filter time configured in the WindLDR Function Area Settings. The initial value is 3 ms.
When the input (expansion input) is an expansion module input

There is no filter time.

When the input (expansion input) is a cartridge input

See the input filter time in the Digital I/O Cartridge Settings dialog box.The initial value is 3 ms.
The range of controller inputs and expansion inputs depends on the controller type. For details, see the following pages.
FT2J: Chapter 2 "FT2J" on page 2-1

FC6A: Chapter 2 "FC6A" on page 2-11

LADDER PROGRAMMING MANUAL
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Run/Stop the User Program

This section describes how to run and stop a user program.

f Caution Make sure of safety before starting and stopping the controller. Incorrect operation of the controller may cause machine
damage or accidents.

You can run and stop the user program by turning the controller on or off, by using WindLDR, Data File Manager and the stop/

reset input function.

In addition, FT2] can run and stop the user program by operating the controller unit.
FC6A can run and stop the user program by using function switch operations, menu operations using an HMI module.

When the controller is turned on

Run/Stop Operation Using the controller power supply
The user program can be run and stopped by turning power on and off.

1. Power up the controller to run operation.

2. When the power is turned on, the user program runs or stops according to the setting of Run/Stop Selection at Power Up
in the Function Area Settings dialog box.
When the power is turned off, the user program stops.

Note: For details of Run/Stop Selection at Power Up, see the following manuals.
FT2J: Chapter 28 "2.3 Run/Stop Selection at Power Up" in the WindO/I-NV4 User’s Manual
FC6A: Chapter 5 "Run/Stop Selection at Power Up" in the FC6A Series MICROSmart User’s Manual

When the controller power is on

The switch to run or stop is performed during the END processing of the user program. For details on END processing, see the
"Breakdown of END Processing Time" on page A-1. For run/stop of the user program, see the following manuals.

How to run or stop Reference

Operations using WindLDR

"Run/Stop Operation Using WindLDR" on page 1-20

Controller operations™!

Chapter 36 "1.1 Maintenance Screen Overview" in the WindO/I-NV4 User’s Manual

Data File Manager operations

Chapter 2 "3 Changing the PLC status" in the Data File Manager User’s Manual

Stop input function

Reset input function

"Run/Stop Operation Using the controller power supply" on page 1-19

Function switch operations™?

Menu operations using an HMI module*? Chapter 7 "HMI Function" in the FC6A Series MICROSmart User’s Manual

*1 Only FT2] type
*2 Only FC6A type

Notes:

e Turning on or off Start Control (M8000) runs or stops user program. For details of Start Control (M8000), see the following manuals.
FT23: Chapter 2 "Special Internal Relay" on page 2-2
FC6A: Chapter 2 "Special Internal Relay" on page 2-13

» For details of the stop/reset input function and the function switch, see the following manuals.

Function Reference
Stop input FT23: Chapter 28 "3.3 Stop input" in the WindO/I-Nv4 User’s Manual
P e FC6A: Chapter 5 "Stop Input and Reset Input” in the FC6A Series MICROSmart User’s Manual
) FT23: Chapter 28 "3.4 Reset input" in the WindO/I-NV4 User’s Manual
Reset input

FC6A: Chapter 5 "Stop Input and Reset Input" in the FC6A Series MICROSmart User’s Manual

Function switch™

Chapter 5 "Function Switch Configuration" in the FC6A Series MICROSmart User’s Manual

*1 Only FC6A type

IDEC
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Run/Stop Operation Using WindLDR
The user program can be run and stopped using WindLDR.

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

I i = - o
m a9 il i
Home Configuraton (KLUl View }

] ] ||. =T i) status ' a )PowerLine ﬁﬁ {8 Error
u u (3] Confimm ! Maintenance - /P Dial Up

Download Upload Fun-Time  Deviee ~ Stop Maonitor Simulation . SetUp
< - Pro Data List =Ilak |+ Forced /O | Set Up H

2. Click the Start button to run the user program.

3. When the confirmation message appears, click Yes button.

WindLDR “

l i Do you want to run the connected PLC?

4. Click the Stop button to stop the user program.
5. When the confirmation message appears, click Yes button.

Run/Stop Operation by Using Stop input, Reset input or Function Switch Operations

When using the stop/reset input or the function switch, you can run and stop the user program by the on/off status of these
functions and Start Control (M8000).

m Switching to Run

FT2]
Stop input | Reset input Switching to Run
Any one of these inputs is configured When the reset and stop inputs are off and the Start Control (M8000) is on, the user program is run.
Not configured When the Start Control (M8000) is on, the user program is run.
FC6A
Stop input Reset input Function switch Switching to Run
Disabled When the reset and stop inputs are off and the Start Control (M8000) is on,
. . . the user program is run.
Any one of these inputs is configured - -
Enabled When the reset and stop inputs are off, the user program is run by the start
control (M8000) and by using function switch operations™.
Disabled When the Start Control (M8000) is on, the user program is run.
Not configured Enabled The user program is run by the start control (M8000) and by using function
switch operations™.

*1 For details, see Chapter 5 "Function Switch Configuration" in the FC6A Series MICROSmart User’s Manual.
Notes:
¢ When you switch from stop to run, the device status is cleared or kept depending on Memory Backup in the Function Area Settings.
For details, see the following manuals.
FT23: Chapter 28 "2.4 Memory Backup" in the WindO/I-NV4 User’s Manual
FC6A: Chapter 5 "Memory Backup" in the FC6A Series MICROSmart User’s Manual
¢ When you switch from stop to run, the current values of the timer and off-delay timer instructions are reset.
For details on timer instructions, see Chapter 4 "TML (1-s Timer)" on page 4-7.
For details on off-delay instructions, see Chapter 4 "TMLO (1-s Off-delay Timer)" on page 4-9.
¢ When a general error occurs, the user program is run or stop according to the operating status during the error. For details, see the following
manuals.
FT2J): Chapter 37 "2.3 General Error Codes" in the WindO/I-NV4 User’s Manual
FC6A: Chapter 13 "General Error Codes" in the FC6A Series MICROSmart User’s Manual
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= Switching to Stop

When the user program is stopped, High-speed counter/frequency measurement/user interrupt/catch input/timer interrupt/user
communication/pulse output are stopped.

FT2)

Stopinput | Resetinput

Switching to Stop

Any one of these inputs is configured

When the reset and stop inputs are on, the user program is stopped.
When the reset and stop inputs are off and the Start Control (M8000) is off, the user program is

stopped.
Not configured When the Start Control (M8000) is off, the user program is stopped.
FC6A
Stop input Reset input Function switch Switching to Run

When the reset and stop inputs are on, the user program is stopped.

Disabled When the reset and stop inputs are off and the Start Control (M8000) is off,
. . ) the user program is stopped.
Any one of these inputs is configured - -
When the reset and stop inputs are on, the user program is stopped.
Enabled When the reset and stop inputs are off, the user program is stopped by the
start control (M8000) and by using function switch operations™.
Disabled When the Start Control (M8000) is off, the user program is stopped.
Not configured Enabled The user program is stopped by the start control (M8000) and by using

function switch operations™.

*1 For details, see Chapter 5 "Function Switch Configuration" in the FC6A Series MICROSmart User’s Manual.

Note: You can use Maintain Outputs While Stopped (M8025) to select whether to maintain or clear the outputs while the user program is stopped.
For details on Maintain Outputs While Stopped (M8025), see the following manuals.

FT2J: Chapter 2 "Maintain Outputs While Stopped (M8025)"
FC6A: Chapter 2 "Maintain Outputs While Stopped (M8025)"

IDEC
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This chapter provides detailed descriptions of the allocations of devices such as inputs, outputs, internal relays, registers, timers,
and counters that are used in the basic and advanced instructions, as well as details about the allocations of special internal relays
and special data registers.

Please use this chapter as a reference for the devices.

Note: The programing and operation of controller ladder programs requires specialist knowledge.
Take the time to develop a thorough understanding of the contents and programs in this manual before using the controller.

FT2]
Device List
Device Symbol Unit Range (Points)
10 - I15
*1%2 .
Inputs I Bit (14 points)
*q* . 120 - 127
Expansion Inputs ™3 I Bit (8 points)
. . 0-Q7
Output™*? Bit Q
utpu Q ! (8 points)
- . 10 - Q17
Expansion Outputs™*3 Q Bit ((28 poir?ts)
MO - M7997
Internal Relay™ M Bi
nternal Relay I (6,400 points)
M8000 - M8177
- 1 .
Special Internal Relay M Bit (144 points)
RO - R127
Shift Regist R Bit
it Register ! (128 points)
TO -T199
Ti T Bit/Word
imer ft/Wor (200 points)
CO - C199
Count C Bit/Word
ounter it/Wori (200 points)
. . D0000 - D3999
Data Register D Bit/Word (4,000 points)
D8000 - D8199
Special D Regi D Bit/W
pecial Data Register it/Word (200 points)
PO - P15
. *4
Index Register P 2 words (16 points)

*1 The least significant digit of the device address is an octal number (0 to 7).

*2 Inputs and outputs are devices of the FT2J unit.

*3  Expansion inputs and expansion outputs are devices that can be used only when digital I/O cartridges are connected.
*4 The available data type is L (Long) only.
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Special Internal Relay

Do not write to data in the area marked as reserved in the special internal relays list. Otherwise the system may not operate

AWarnmg correctly.

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

R: Read-only
W: Write-only
Address Description sopped | oFf | RIW
M8000 Start Control Maintained Maintained R/W
M8001 1-sec Clock Reset Cleared Cleared R/W
M8002 All Outputs OFF Cleared Cleared R/W
M8003 Carry (Cy) and Borrow (Bw) Cleared Cleared R
M8004 Ladder Program Execution Error Cleared Cleared R
:::2883 — Reserved — - - -
M8010 Daylight Saving Time Correction Operating Cleared R
Mslgéilto — Reserved — - - -
M8022 HMI Function Startup Completion Flag Operating Cleared R
M8023 Clock Data Initialization Flag Operating Cleared R
M8024 BMOV/WSFT Instruction Executing Flag Maintained Maintained R
M8025 Maintain Outputs While Ladder Program Operation Stopped Maintained Cleared R/W
mggis — Reserved — - - -
M8030 Comparison Output Reset Cleared Cleared R/W
M8031 Gate Input Maintained Cleared R/W
M8032 Reset Input Maintained Cleared R/W
M8033 ) Reset Status Maintained Cleared R
High-speed Counter (Group 1) - —
M8034 Comparison Status Maintained Cleared R
M8035 Overflow Maintained Cleared R
M8036 Underflow Maintained Cleared R
M8037 Count Direction Flag Maintained Cleared R
M8040 Comparison Output Reset Cleared Cleared R/W
M8041 Gate Input Maintained Cleared R/W
M8042 High-speed Counter (Group 2) Reset Input Maintained Cleared R/W
M8043 Comparison Status Maintained Cleared R
M8044 Overflow Maintained Cleared R
Mlslggi:o — Reserved — - - -
M8055 Comparison Output Reset Cleared Cleared R/W
M8056 Gate Input Maintained Cleared R/W
M8057 High-speed Counter (Group 3) Reset Input Maintained Cleared R/W
M8060 Comparison Status Maintained Cleared R
M8061 Overflow Maintained Cleared R
Mslgzz;o — Reserved — - - -
M8070 Group 1 Cleared Cleared R
M8071 Group 2 Cleared Cleared R
M8072 Interrupt Input Status Group 3 Cleared Cleared R
M8073 Group 4 Cleared Cleared R
M8074 Group 5 Cleared Cleared R
Msg;;to — Reserved — — - —

2-2

LADDER PROGRAMMING MANUAL



2: DEVICES

Address Description stopped | oOFF | RIW
M8080 Group 1 Cleared Cleared R
M8081 Group 2 Cleared Cleared R
M8082 Interrupt Input Edge Group 3 Cleared Cleared R
M8083 Group 4 Cleared Cleared R
M8084 Group 5 Cleared Cleared R

M;g(s)z;o — Reserved — - - -
M8090 Group 1 Maintained Cleared R
M8091 Group 2 Maintained Cleared R
M8092 Catch Input Status Group 3 Maintained Cleared R
M8093 Group 4 Maintained Cleared R
M8094 Group 5 Maintained Cleared R

lelgii;o — Reserved — - - -
M8120 Initialize Pulse Cleared Cleared R
M8121 1-sec Clock Operating Cleared R
M8122 100-ms Clock Operating Cleared R
M8123 10-ms Clock Operating Cleared R
M8124 Timer/Counter Preset Value Changed Maintained Cleared R
M8125 Ladder Program Execution Status Cleared Cleared R

Ml\sflgi?:to — Reserved — - - -
M8144 Timer Interrupt Status Cleared Cleared R

lelil;li;o — Reserved — - - -
M8150 Result 1 Maintained Cleared R
M8151 Comparison Result Result 2 Maintained Cleared R
M8152 Result 3 Maintained Cleared R

Mﬁzzsto — Reserved — - - -
M8166 Comparison Output Reset Cleared Cleared R/W
M8167 Gate Input Maintained Cleared R/W
M8170 High-speed Counter (Group 4) Reset Input Maintained Cleared R/W
M8171 Comparison Status Maintained Cleared R
M8172 Overflow Maintained Cleared R
M8173 Comparison Output Reset Cleared Cleared R/W
M8174 Gate Input Maintained Cleared R/W
M8175 High-speed Counter (Group 5) Reset Input Maintained Cleared R/W
M8176 Comparison Status Maintained Cleared R
M8177 Overflow Maintained Cleared R

Descriptions of the Special Internal Relays

= M8000: Start Control
M8000 controls the run/stop status of the ladder program. When M8000 is on, the user program is run. When M8000 is off, the
user program is stopped. The run/stop status is determined by M8000 and by using the stop/reset input function. For details,
see Chapter 1 "Run/Stop the User Program" on page 1-19.

M8000 maintains its status when the FT2] is powered down. When data to be maintained during a power failure disappears, the
ladder program restarts operation as selected in Function Area Settings > Run/Stop Control > Run/Stop Selection at
Keep Data Error or Watchdog Timer Error. For details, see Chapter 28 "Run/Stop Selection at Keep Data Error or Watchdog

Timer Error" in the WindO/I-NV4 User’s Manual.

= M8001: 1-sec Clock Reset
While M8001 is on, M8121 (1-sec 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.

IDEC
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= M8003: Carry (Cy) and Borrow (Bw)

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" on page 3-10".

M8004: Ladder 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 and Ladder Program Execution Error" on page A-20.

M8010: Daylight Saving Time Correction
M8010 is on while the time is being corrected to daylight saving time. When the daylight saving time function is disabled or
when the time is not corrected to daylight saving time, M8010 is off.

M8022: HMI Function Startup Completion Flag
When the HMI function startup has been completed, M8022 is turned on. When the FT2J power is turned off and on, M8022 is
turned off.

M8023: Clock Data Initialization Flag
When a clock data initialization error occurs, M8023 is turned on. When clock data is reconfigured, M8023 is turned off.

M8024: BMOV/WSFT Instruction Executing Flag
While the WSFT instruction or the BMOV instruction is executing, M8024 is turned on. When completed, M8024 is turned off.

M8025: Maintain Outputs While Ladder Program Operation Stopped
When the FT2] is stopped while running with M8025 turned on, the outputs maintain their runtime status. When set to run
again, M8025 is automatically turned off.

M8030 to M8037: High-speed Counter (Group 1)
Special internal relays used for the high-speed counter. For details, see Chapter 28 "2.5 High-Speed Counter" in the WindO/I-
NV4 User’s Manual.

M8040 to M8044: High-speed Counter (Group 2)
Special internal relays used for the high-speed counter. For details, see Chapter 28 "2.5 High-Speed Counter" in the WindO/I-
NV4 User’s Manual.

M8055 to M8061: High-speed Counter (Group 3)
Special internal relays used for the high-speed counter. For details, see Chapter 28 "2.5 High-Speed Counter" in the WindO/I-
NV4 User’s Manual.

M8070 to M8074: 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. For details, see Chapter 28 "2.7 Interrupt Input" in the WindO/I-NV4 User’s Manual.

M8080 to M8084: 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. For details, see Chapter 28 "2.7 Interrupt Input" in the WindO/I-NV4 User’s Manual.

M8090 to M8094: Catch Input 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. For details, see Chapter 28 "2.6 Catch Input" in the WindO/I-NV4
User’s Manual.

M8120: Initialize Pulse
When operation (RUN) starts, M8120 is turned on for a period of one scan. 1 scan time

M8120

Start

M8121: 1-sec 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). W
M8121
41 5P|
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= M8122: 100-ms Clock

M8122 generates clock pulses in a 100 ms cycle, with a duty ratio of 1:1 50ms 50 ms
(50 ms on and 50 ms off). PPN
M8122 _|_|_|_|——|_|_|_
T
100 ms

= M8123: 10-ms Clock

M8123 generates clock pulses in a 10 ms cycle, with a duty ratio of 1:1
(5 ms on and 5 ms off). _r
M8123

m M8124: Timer/Counter Preset Value Changed
When timer or counter preset values are changed, M8124 is turned on. M8124 is turned off in the following cases.
A project data is transferred into FT2J.
» The changed data is cleared.
e The FT2] is powered on.
¢ The FT2] transitions from the system menu.

= M8125: Ladder Program Execution Status
M8125 is on while a ladder program is running. M8125 is off while the ladder program is stopped.

m M8144: Timer Interrupt Status
When the timer interrupt is allowed, M8144 is turned on. When the timer interrupt is prohibited, M8144 is turned off.

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

= M8166 to M8172: High-speed Counter (Group 4)
Special internal relays used for the high-speed counter. For details, see Chapter 28 "2.5 High-Speed Counter" in the WindO/I-
NV4 User’s Manual.

= M8173 to M8177: High-speed Counter (Group 5)
Special internal relays used for the high-speed counter. For details, see Chapter 28 "2.5 High-Speed Counter" in the WindO/I-
NV4 User’s Manual.
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Special Data Register

correctly.

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

Note: R/W is an abbreviation for read/write.

The notation for the R/W field is as follows.

R/W: The device can be both read from and written to

R: Read-only
W: Write-only
A?:Iil‘:':ses Description Update Timing R/W
gggg? — Reserved — - -
D8002 Model Information Power-up R
ggggi — Reserved — - -
D8005 General Error Code When error occurred R/W
D8006 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
Day of the Week
0: Sunday, 1: Monday, 2:Tuesday,
D8011 Internal Clock Data (Current Data) 3: We dng/s day, 4: ThTJI’S day, 5: F);i day, Every 500 ms R
6: Saturday
D8012 Hour Every 500 ms R
D8013 Minute Every 500 ms R
D8014 Second Every 500 ms R
Dggé; ;O — Reserved — - -
D8022 Constant Scan Time Preset Value — R/W
D8023 . Scan Time Current Value Every scan R
D8024 Scan Time Data Scan Time Maximum Value At occurrence R
D8025 Scan Time Minimum Value At occurrence R
Dggéggo — Reserved — - -
D8031 Optional Device Connection Information Power-up R
D8032 Group 1 — R/W
D8033 Interrupt Input Jump Destination Label Group 2 - R/W
D8034 No. Group 3 - R/W
D8035 Group 4 - R/W
D8036 Timer Interrupt Jump Destination Label No. - R/W
D8037 Lnotfarrupt Input Jump Destination Label Group 5 _ R/W
ggg;g — Reserved — - -
D8040 AIO Every scan R
—————— Analog Input Value
D8041 Al Every scan R
D8042 AIO Every scan R
———— Analog Input Status
D8043 Al Every scan R
D8044 AQO Every scan R/W
————— Analog Output Value
D8045 AQ1 Every scan R/W
D8046 AQO Every scan R
————— Analog Output Status
D8047 AQ1 Every scan R
gggig — Reserved — - -

2-6
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IDEC

Device Lo -
Address Description Update Timing R/W
D8050 Upper Word Every scan R
_ Current Value
D8051 Lower Word Every scan R
D8052 High-speed Counter Upper Word - R/W
—_— Preset Value
D8053 (Group 1) Lower Word - R/W
D8054 Upper Word - R/W
—_— Reset Value
D8055 Lower Word - R/W
D8056 Upper Word Current Value/ Every scan R
D8057 ) Lower Word Frequency Measurement Current Value Every scan R
~Dsoss | High-speed Counter/ Upper Word — RIW
———— Frequency Measurement Preset Value
D8059 (Group 2) Lower Word - R/W
D8060 Upper Word - R/W
_ Reset Value
D8061 Lower Word - R/W
D8062 to
D067 — Reserved — - -
D8068 Upper Word Current Value/ Every scan R
D8069 ) Lower Word Frequency Measurement Current Value Every scan R
D870 | High-speed Counter/ Upper Word — RIW
———— Frequency Measurement Preset Value
D8071 (Group 3) Lower Word - R/W
D8072 Upper Word - R/W
ey e— Reset Value
D8073 Lower Word - R/W
D8074 to
DSO76 — Reserved — - -
D8077 Out-of-range Error Status of Analog Input Every scan R
D8078 to
D8121 — Reserved — - -
D8122 i . Type ID/Status Power-up R
—————— Cartridge Slot Information (Slot 1) -
D8123 System Software Version Power-up R
D8124 i . Type ID/Status Power-up R
—————— Cartridge Slot Information (Slot 2) -
D8125 System Software Version Power-up R
D8126to
D8133 — Reserved — - -
D8134 Upper Word Current Value/ Every scan R
D8135 . Lower Word Frequency Measurement Current Value Every scan R
D8136 High-speed Counter/ Upper Word — RIW
—————— Frequency Measurement Preset Value
D8137 Lower Word - R/W
— 1 (Group 4)
D8138 Upper Word - R/W
—_—— Reset Value
D8139 Lower Word - R/W
D8140 Upper Word Every scan R
—_—— Current Value
D8141 Lower Word Every scan R
D8142 High-speed Counter Upper Word - R/W
—_——— Preset Value
D8143 (Group 5) Lower Word - R/W
D8144 Upper Word - R/W
—_——— Reset Value
D8145 Lower Word - R/W
D8146to
D8171 — Reserved — - -
D8172 AI2 Every scan R
——————— Analog Input Value
D8173 AI3 Every scan R
D8174 AI2 Every scan R
—————— Analog Input Status
D8175 AI3 Every scan R
D8176 . AI4/AQ2 Every scan R/W
—————— Analog I/O Cartridge Data (Slot 1)
D8177 AI5/AQ3 Every scan R/W
D8178 . AI4/AQ2 Every scan R
———— Analog I/O Cartridge Status (Slot 1)
D8179 AI5/AQ3 Every scan R
D8180to
— R —_ — —
D8185 eserved
LADDER PROGRAMMING MANUAL 2-7
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Device

Address Description Update Timing R/W
D8186 AI6/AQ4 Every scan R/W
—————— Analog I/O Cartridge Data (Slot 2) /AQ il /
D8187 AI7/AQ5 Every scan R/W
D8188 AI6/AQ4 Every scan R
—————— Analog I/O Cartridge Status (Slot 2) /AQ il
D8189 AI7/AQ5 Every scan R
D8190to
D8199 — Reserved — - -

Descriptions of the Special Data Registers

= D8002: Model Information
Controller model information is written this register.
3 (03h): FT2]

= D8005: General Error Code
The general error information is written to this register. For details, see Chapter 37 "General Error" in the WindO/I-NV4 User’s
Manual.

= D8006: Program Execution Error Code
The ladder program execution error information is written to this register. For details, see "User Program Execution Error and
Ladder Program Execution Error" on page A-20.

= D8008 to D8014: Internal Clock Data (Current Data)
The date and time data for the internal clock of the FT2J is stored.

= 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 Chapter 28 "3 Constant Scan Time" in the WindO/I-NV4 User’s Manual.

= D8031: Optional Device Connection Information
Optional device 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 I T T T T T T I T T T
1 1 1 | 1 1 1 1 1 1 | 1 1 1
N

b Reserved=0
0: No optional device )
Cartridge Slot 1

1: Optional device is connected Cartridge Slot 2

= D8032 to D8035, D8037: Interrupt Input Jump Destination Label No.
Jump destination label numbers for interrupt inputs are written to these registers. For details, see Chapter 28 "2.7 Interrupt
Input" in the WindO/I-NV4 User’s Manual.

= D8036: Timer Interrupt Jump Destination Label No.
The jump destination label number when the timer interrupt occurs is written to this register. For details, see Chapter 28 "2.12
Timer Interrupt" in the WindO/I-NV4 User’s Manual.

= D8040, D8041: Analog Input Value
The analog value of the analog input terminal of the FT2] is converted to a digital value and written to this register. For details,
see Chapter 28 "2.10 Analog/Digital Inputs" in the WindO/I-NV4 User’s Manual.

= D8042, D8043: Analog Input Status
The analog input status of the analog input terminal of the FT2J] is written to this register. For details, see Chapter 28 "2.10
Analog/Digital Inputs" in the WindO/I-NV4 User’s Manual.

= D8044, D8045: Analog Output Value
The digital value stored in the special data register is converted to an analog value and output from the analog output terminal
of the FT21]. For details, see Chapter 28 "2.11 Analog Outputs" in the WindO/I-NV4 User’s Manual.
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m D8046, D8047: Analog Output Status
The analog output status of the analog output terminal of the FT2J is written to this register. For details, see Chapter 28 "2.11
Analog Outputs" in the WindO/I-NV4 User’s Manual.

= D8050 to D8055: High-speed Counter (Group 1)
These special data registers are used with the high-speed counter function. For details, see Chapter 28 "2.5 High-Speed
Counter" in the WindO/I-NV4 User’s Manual.

= D8056 to D8061: High-speed Counter/ Frequency Measurement (Group 2)
These special data registers are used with the high-speed counter function and the frequency measurement function. For
details, see Chapter 28 "2.5 High-Speed Counter" and "2.8 Frequency Measurement" in the WindO/I-NV4 User’s Manual.

= D8068 to D8073: High-speed Counter/ Frequency Measurement (Group 3)
These special data registers are used with the high-speed counter function and the frequency measurement function. For
details, see Chapter 28 "2.5 High-Speed Counter" and "2.8 Frequency Measurement" in the WindO/I-NV4 User’s Manual.

m D8077: Out-of-range Error Status of Analog Input
If the analog input signal exceeds 11 V or 21 mA, the corresponding bits of D8077 (bit 0, 1) become 1. If the signal falls below
11 V or 21 mA, the bits become 0. If the analog input signal falls below 2 mA, the corresponding bits of D8077 (bit 2, 3) become
1. If the signal exceeds 2 mA, the bits become 0.
The assignment of each analog input is as follows.

bit bit  bit bit
5 8 7

t Analog input AlO (Out of range error: maximum)
Analog input Al1 (Out of range error: maximum)
Analog input AIO (Out of range error: minimum)

(
(
(
Analog input Al1 (Out of range error: minimum)
Analog input Al2 (Out of range error: maximum)

(

(

(

Analog input Al3 (Out of range error: maximum)
Analog input Al2 (Out of range error: minimum)
Analog input Al3 (Out of range error: minimum)

= D8122 to D8125: Cartridge Slot Information
Cartridge Slot 1 and Slot 2 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 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 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
For details on the type IDs and statuses, see "List of Type IDs and Status" on page 2-61.

= D8134 to D8139: High-speed Counter/ Frequency Measurement (Group 4)
These special data registers are used with the high-speed counter function and the frequency measurement function. For
details, see Chapter 28 "2.5 High-Speed Counter" and "2.8 Frequency Measurement" in the WindO/I-NV4 User’s Manual.

= D8140 to D8145: High-speed Counter (Group 5)
These special data registers are used with the high-speed counter function. For details, see Chapter 28 "2.5 High-Speed
Counter" in the WindO/I-NV4 User’s Manual.

= D8172, D8173: Analog Input Value
The analog value of the analog input terminal of the FT2] is converted to a digital value and written to this register. For details,
see Chapter 28 "2.10 Analog/Digital Inputs" in the WindO/I-NV4 User’s Manual.

= D8174, D8175: Analog Input Status
The analog input status of the analog input terminal of the FT2] is written to this register. For details, see Chapter 28 "2.10
Analog/Digital Inputs" in the WindO/I-NV4 User’s Manual.
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m D8176, D8177: Analog I/0 Cartridge Data (Slot 1)
Analog I/0 values for the analog 1/0 cartridges are written to these registers.
For the analog input type  : The analog values input to the analog 1/0O 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 I/0 cartridges.

For details, see Chapter 2 "2 Analog 1I/0 Cartridge" in the SmartAXIS Hardware Manual.

= D8178, D8179: Analog 1/0 Cartridge Status (Slot 1)
The analog status of analog I/0O cartridges is written to these registers.
For details, see Chapter 4 "Status" in the SmartAXIS Hardware Manual.

= D8186, D8187: Analog I/0 Cartridge Data (Slot 2)
Analog I/0 values for the analog I/0 cartridges are written to these registers.
For the analog input type  : The analog values input to the analog 1/0 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 I/0O cartridges.

For details, see Chapter 2 "2 Analog I/0 Cartridge" in the SmartAXIS Hardware Manual.

= D8188, D8189: Analog I/0 Cartridge Status (Slot 2)
The analog status of analog I/0 cartridges is written to these registers.
For details, see Chapter 4 "Status" in the SmartAXIS Hardware Manual.
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FC6A

Device List

All-in-One CPU Module/31939 All-in-One CPU Module

Range (Points)

Device Symbol Unit
16-1/0 Type 24-1/0 Type 40-I/0 Type
Inputs™ I Bit 10 - 110 10 - I15 10 - 127
P (9 points) (14 points) (24 points)
130 - 1187 130 - 1307 130 - 1307
(128 points) (224 points) (224 points)
Expansion Inputs™ I Bit 1190 - 1507" 1310 - 1627" 1310 - 162773
P P (256 points) (256 points) (256 points)
1630 - 1633™ 1630 - 1633™ 1630 - 1637
(4 points) (4 points) (8 points)
X . Q0-Q6 Q0-Q11 Q0 - Q17
Output™ Bit
Lo Q ! (7 points) (10 points) (16 points)
Q30 - Q187 Q30 - Q307 Q30 - Q307
(128 points) (224 points) (224 points)
. . . Q190 - Q507" Q310 - Q6273 Q310 - Q62773
E ! Bit
xpansion Outputs Q : (256 points) (256 points) (256 points)
Q630 - Q633™ Q630 - Q633™ Q630 - Q637
(4 points) (4 points) (8 points)
MO - M7997
1 . (6,400 points)
Internal Relay M Bit M10000 - M17497
(6,000 points)
* . M8000 - M8317
Special Internal Relay™ M Bit (256 points)
RO - R255
Shift Regist R Bit
WL Register ! (256 points)
TO - T1023
Ti T Bit/Word
mer ityWor (1,024 points)
CO - C511
Count C Bit/Word
ounter ft/Wor (512 points)
D0000 - D7999
A . (8,000 points)
D R D Bit/Wi
ata Register it/Word D10000 to D55999
(46,000 points)
D - D84
Special Data Register D Bit/Word 8000 - D8499

(500 points)

*1 The least significant digit of the device address is an octal nhumber (0 to 7).
*2 1190 to 1507 and Q190 to Q507 are devices that can only be used when expansion modules are connected at the expansion interface side using
the expansion interface module (expander).
*3 1310 to 1627 and Q310 to Q627 are devices that can only be used when expansion modules are connected at the expansion interface side using
the expansion interface module (expander).
*4 1630 to 1637 and Q630 to Q637 are devices that can be used only when I/O cartridges are connected.
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Plus CPU module

Device

Symbol

Unit

Range (Points)

Plus 16-1/0 Type

Plus 32-I/0 Type

Inputs™

Bit

10-17
(8 points)

10 - 117
(16 points)

Expansion Inputs™

Bit

130 - 1307
(224 points)
1310 - 162772
(256 points)
1630 - 16433

(12 points)

11000 - 110597™

(2,016 points)

Output™

Bit

Q0 - Q7
(8 points)

QO - Q17
(16 points)

Expansion Outputs™

Bit

Q30 - Q307
(224 points)
Q310 - Q6272
(256 points)
Q630 - Q6433
(12 points)
Q1000 - Q10597™*
(2,016 points)

Internal Relay™!

Bit

MO - M7997
(6,400 points)
M10000 - M21247
(9,000 points)

Special Internal Relay™

Bit

M8000 - M9997
(1,600 points)

Shift Register

Bit

RO - R255
(256 points)

Timer

Bit/Word

TO - T1999
(2,000 points)

Counter

Bit/Word

CO0 - C511
(512 points)

Data Register

Bit/Word

D0000 - D7999
(8,000 points)
D10000 - D61999
(52,000 points)

Non-retentive Data
Register

Bit"”/Word

D70000 - D269999"
(200,000 points)

Special Data Register

Bit/Word

D8000 - D8899
(900 points)

Index Register®

2 words

PO - P15
(16 points)

*1 The least significant digit of the device address is an octal number (0 to 7).

*2 11310 to 1627 and Q310 to Q627 are devices that can only be used when expansion modules are connected at the expansion interface side

using the expansion interface module (expander). (Node 0)

*3 1630 to 1643 and Q630 to Q643 are devices that can be used only when I/O cartridges are connected.
*4 11000 to 110597 and Q1000 to Q10597 are devices that can be used only when expansion modules are connected using the expansion interface

modules (remote master and slaves) and the expansion interface modules (expander). (Node 1 to 10)
*5  D70000 to D269999 cannot be designated as "Keep." Data register values are kept when you switch the PLC from Stop to Run, but those values

are cleared at power up.

*6 The data type that can be used is L (Long) only.
*7 Usable only in scripts executed by the SCRPT instruction and as argument devices used in UMACRO instructions.

2-12
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Special Internal Relay

Do not write to data in the area marked as reserved in the special internal relays list. Otherwise the system may not operate

AWa rning correctly.

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

R: Read-only
W: Write-only

Address Description 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 High-speed Counter (Group 1/10) Comparison Output Reset C.Iearled Cleared R/W
M8031 Gate Input Maintained Cleared R/W
M8032 Reset Input Maintained Cleared R/W
M8033 User Communication Receive Instruction Cancel Flag (Port 4) Cleared Cleared R/W
M8034 Comparison Output Reset Cleared Cleared R/W
M8035 High-speed Counter (Group 3/13) Gate Input Maintained Cleared R/W
M8036 Reset Input Maintained Cleared R/W
M8037 — Reserved — - - -
M8040 Comparison Output Reset Cleared Cleared R/W
M8041 High-speed Counter (Group 4/14) Gate Input Maintained Cleared R/W
M8042 Reset Input Maintained Cleared R/W
M8043 Count Direction Flag Maintained Cleared R/W
M8044 High-speed Counter (Group 5/16) Comparison Output Reset C.Iearled Cleared R/W
M8045 Gate Input Maintained Cleared R/W
M8046 Reset Input Maintained Cleared R/W
mgggg — Reserved — - - -
LADDER PROGRAMMING MANUAL 2-13
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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

lelgf)z;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;ggi;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 | oOFF | RIW
M8123 10-ms Clock Operating Cleared R
M8124 Timer/Counter Preset Value Changed Maintained Cleared R
M8125 In-operation Output Cleared Cleared R
M8126 1 Scan ON After Run-Time Download Completes Cleared Cleared R
M8127 — Reserved — - — -
M8130 . Reset Status Maintained Cleared R

High-speed Counter (Group 1/10) - —
M8131 Comparison ON Status Maintained Cleared R
M8132 — Reserved — - — -
M8133 High-speed Counter (Group 3/13) Comparison ON Status Maintained Cleared R
M8134 High-speed Counter (Group 4/14) Comparison ON Status Maintained Cleared R
M8135 ) Reset Status Maintained Cleared R
High-speed Counter (Group 5/16) - —
M8136 Comparison ON Status Maintained Cleared R
M8137 Interrupt Input I0 Status (Group 1/10) Cleared Cleared R
M8140 Interrupt Input I1 Status (Group 2/11) 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
M8145 User Communication Receive Instruction Cancel Flag (Port 5) Cleared Cleared R/W
M8146 User Communication Receive Instruction Cancel Flag (Port 6) Cleared Cleared R/W
M8147 User Communication Receive Instruction Cancel Flag (Port 7) Cleared Cleared R/W
M8150 Comparison Result 1 Maintained Cleared R
M8151 Comparison Result 2 Maintained Cleared R
M8152 Comparison Result 3 Maintained Cleared R
M8153 Group 1/10 Maintained Cleared R
M8154 Group 2/I11 Maintained Cleared R
M8155 Group 3/I3 Maintained Cleared R
Catch Input ON/OFF Status —
M8156 Group 4/14 Maintained Cleared R
M8157 Group 5/16 Maintained Cleared R
M8160 Group 6/17 Maintained Cleared R
M8161 ) Overflow Maintained Cleared R
High-speed Counter (Group 1/10) —
M8162 Underflow Maintained Cleared R
M8163 ) Overflow Maintained Cleared R
High-speed Counter (Group 5/16) —
M8164 Underflow Maintained Cleared R
M8165 High-speed Counter (Group 3/13) Overflow Maintained Cleared R
M8166 High-speed Counter (Group 4/14) Overflow Maintained Cleared R
M8167 Interrupt Input I7 Status (Group 6/17) (ON: Allowed, OFF: Prohibited) Maintained Cleread R
M8170 User Communication Receive Instruction Cancel Flag (Port 8) Cleared Cleared R/W
M8171 — Reserved — - — -
M8172 Group 1 Operating Cleared R
M8173 Transistor Source Output Overcurrent Group 2 Operating Cleared R
M8174 Detection Group 3 Operating Cleared R
M8175 Group 4 Operating Cleared R
M8176 User Communication Receive Instruction Cancel Flag (Port 9) Cleared Cleared R/W

MISI;Z ;o — Reserved — - — -
M8184 Change HMI Module Network Settings Trigger Operating Cleared R/W
M8185 In Daylight Saving Time Period Operating Cleared R
M8186 Ethernet Port 1 Executing Auto Ping Operating Cleared R
M8187 Ethernet Port 1 Auto Ping Stop Flag Operating Cleared R/W
M8190 Change CPU Module Ethernet Port 1 Network Settings Trigger Operating Cleared R/W
M8191 SNTP Acquisition Flag Operating Cleared R/W
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Address Description stopped | OFf | /W
M8192 Interrupt Input I0 Edge Cleared Cleared R
M8193 Interrupt Input I3 Edge Cleared Cleared R
M8194 Interrupt Input 14 Edge On: Rising Edge Cleared Cleared R
M8195 Interrupt Input 16 Edge Off: Falling Edge Cleared Cleared R
M8196 Interrupt Input I7 Edge Cleared Cleared R
M8197 Interrupt Input I1 Edge Cleared Cleared R
M8200 Connection 1 Cleared Cleared R/W
M8201 Connection 2 Cleared Cleared R/W
M8202 Connection 3 Cleared Cleared R/W
M8203 User Communication Receive Connection 4 Cleared Cleared R/W
M8204 Instruction Cancel Flag Connection 5 Cleared Cleared R/W
M8205 Connection 6 Cleared Cleared R/W
M8206 Connection 7 Cleared Cleared R/W
M8207 Connection 8 Cleared Cleared R/W
M8210 — Reserved — - - -
M8211 HMI Module Send E-mail Server Settings Initialization Operating Cleared R/W
M8212 Connection 1 Operating Cleared R
M8213 Connection 2 Operating Cleared R
M8214 Connection 3 Operating Cleared R
M8215 Connection Status Connection 4 Operating Cleared R
M8216 (ON: Connected, OFF: Not Connected) Connection 5 Operating Cleared R
M8217 Connection 6 Operating Cleared R
M8220 Connection 7 Operating Cleared R
M8221 Connection 8 Operating Cleared R
M8222 Connection 1 Operating Cleared R/W
M8223 Connection 2 Operating Cleared R/W
M8224 Connection 3 Operating Cleared R/W
M8225 Disconnect User Communication Connection 4 Operating Cleared R/W
M8226 Connection Connection 5 Operating Cleared R/W
M8227 Connection 6 Operating Cleared R/W
M8230 Connection 7 Operating Cleared R/W
M8231 Connection 8 Operating Cleared R/W
M8232 HMI Module Connection Information Reference Connection Status Operating Cleared R

Ml\?lgi;o — Reserved — - - -
M8250 Download from SD Memory Card Execution Flag Operating Cleared R/W
M8251 Upload to SD Memory Card Execution Flag Operating Cleared R/W
M8252 Executing SD Memory Card Download Operating Cleared R
M8253 Executing SD Memory Card Upload Operating Cleared R
M8254 SD Memory Card Download/Upload Execution Completion Output Operating Cleared R
M8255 SD Memory Card Download/Upload Execution Error Output Operating Cleared R
mgigg — 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 Channe Execution Completed Output Operating Cleared R/W
M8265 Recipe Execution Error Output Operating Cleared R/W
M8266 Recipe Block Execution Completed Output Operating Cleared R/W
M8267 Read Restriction for Recipe Internal Memory (ROM-Range) Operating Cleared R
M8270 — Reserved — - - -
M8271 Download MQTT Basic Settings from SD Memory Card Execution Flag Operating Cleared R/W
M8272 Download MQTT Basic Settings from SD Memory Card Execution Completed Operating Cleared R

Output
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Address Description sopped | OFf | R/
M8273 Download MQTT Basic Settings from SD Memory Card Error Output Operating Cleared R
Mslgg;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
M8304 J1939 Communication Bus Off Occurrence Output Cleared Cleared R
lelzgi Oto — 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
MSIZ;? gto — Reserved — - - -
M8320 Initialize Expansion Interface Remote Master/Slave Operating Cleared R/W
MISIZ; (:o — Reserved — - - -
M8331 Ethernet Port 2 Executing Auto Ping Operating Cleared R
M8332 Ethernet Port 2 Auto Ping Stop Flag Operating Cleared R/W
M8333 Change CPU Module Ethernet Port 2 Network Settings Trigger Operating Cleared R/W
M8334 Connection 9 Cleared Cleared R/W
M8335 Connection 10 Cleared Cleared R/W
M8336 Connection 11 Cleared Cleared R/W
M8337 User Communication Receive Connection 12 Cleared Cleared R/W
M8340 Instruction Cancel Flag Connection 13 Cleared Cleared R/W
M8341 Connection 14 Cleared Cleared R/W
M8342 Connection 15 Cleared Cleared R/W
M8343 Connection 16 Cleared Cleared R/W
M8344 Ethernet Port 1 Send E-mail Server Settings Initialization Operating Cleared R/W
M8345 Connection 9 Operating Cleared R
M8346 Connection 10 Operating Cleared R
M8347 Connection 11 Operating Cleared R
M8350 Connection Status Connection 12 Operating Cleared R
M8351 (ON: Connected, OFF: Not Connected) Connection 13 Operating Cleared R
M8352 Connection 14 Operating Cleared R
M8353 Connection 15 Operating Cleared R
M8354 Connection 16 Operating Cleared R
M8355 Connection 9 Operating Cleared R/W
M8356 Connection 10 Operating Cleared R/W
M8357 Connection 11 Operating Cleared R/W
M8360 Disconnect User Communication Connection 12 Operating Cleared R/W
M8361 Connection Connection 13 Operating Cleared R/W
M8362 Connection 14 Operating Cleared R/W
M8363 Connection 15 Operating Cleared R/W
M8364 Connection 16 Operating Cleared R/W
M8365 User Communication Receive Instruction Cancel Flag (Port 10) Cleared Cleared R/W
M8366 User Communication Receive Instruction Cancel Flag (Port 11) Cleared Cleared R/W
M8367 User Communication Receive Instruction Cancel Flag (Port 12) Cleared Cleared R/W
M8370 User Communication Receive Instruction Cancel Flag (Port 13) Cleared Cleared R/W
M8371 User Communication Receive Instruction Cancel Flag (Port 14) Cleared Cleared R/W
M8372 User Communication Receive Instruction Cancel Flag (Port 15) Cleared Cleared R/W
M8373 User Communication Receive Instruction Cancel Flag (Port 16) Cleared Cleared R/W
M8374 User Communication Receive Instruction Cancel Flag (Port 17) Cleared Cleared R/W
LADDER PROGRAMMING MANUAL 2-17
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Device

When

Power

Address Description Stopped OFF RIW
M8375 User Communication Receive Instruction Cancel Flag (Port 18) Cleared Cleared R/W
M8376 User Communication Receive Instruction Cancel Flag (Port 19) Cleared Cleared R/W
M8377 User Communication Receive Instruction Cancel Flag (Port 20) Cleared Cleared R/W
M8380 User Communication Receive Instruction Cancel Flag (Port 21) Cleared Cleared R/W
M8381 User Communication Receive Instruction Cancel Flag (Port 22) Cleared Cleared R/W
M8382 User Communication Receive Instruction Cancel Flag (Port 23) Cleared Cleared R/W
M8383 User Communication Receive Instruction Cancel Flag (Port 24) Cleared Cleared R/W
M8384 User Communication Receive Instruction Cancel Flag (Port 25) Cleared Cleared R/W
M8385 User Communication Receive Instruction Cancel Flag (Port 26) Cleared Cleared R/W
M8386 User Communication Receive Instruction Cancel Flag (Port 27) Cleared Cleared R/W
M8387 User Communication Receive Instruction Cancel Flag (Port 28) Cleared Cleared R/W
M8390 User Communication Receive Instruction Cancel Flag (Port 29) Cleared Cleared R/W
M8391 User Communication Receive Instruction Cancel Flag (Port 30) Cleared Cleared R/W
M8392 User Communication Receive Instruction Cancel Flag (Port 31) Cleared Cleared R/W
M8393 User Communication Receive Instruction Cancel Flag (Port 32) Cleared Cleared R/W
M8394 User Communication Receive Instruction Cancel Flag (Port 33) Cleared Cleared R/W

M;‘:;S()(t)o — Reserved — - - -
M8401 Download Files for Server Functions from SD Memory Card Execution Flag Operating Cleared R/W
M8402 Download Files for Server Functions from SD Memory Card Execution Operating Cleared R

Completed Output
M8403 Download Files for Server Functions from SD Memory Card Error Output Operating Cleared R
M8404 Plus CPU module Web Server Operation Status Operating Cleared R

Ml?448(2}54;0 — Reserved — - - -
M8450 BACnet Communication Bit Operating Cleared R/W

Msgi;;o — Reserved — - - -
M8460 EtherNet/IP Communication Bit Cleared Cleared R/W

M;Zg;;o — Reserved — - - -
M8600 Reset Status Maintained Cleared R
M8601 High-speed Counter (Group 3/13) Underflow Maintained Cleared R
M8602 Count Direction Flag Maintained Cleared R

Mslzog?’g;o — Reserved — — - —

Descriptions of the Special Internal Relays

= M8000: Start Control
M8000 controls the run/stop status of the FC6A. The CPU is set to run when M8000 is turned on, and the CPU is set to off when
M8000 is turned off. See Chapter 1 "Run/Stop the User Program" on page 1-19. However, the function switch, stop input, and
reset input have precedence over start control. M8000 maintains its status when the CPU is powered down. When data to be

maintained during a power failure disappears after the CPU has been off for a period longer than the battery backup duration,
the CPU restarts operation as selected in Configuration > Run/Stop Control > Run/Stop Selection at Keep Data Error. For details,
see Chapter 5 "Run/Stop Selection at Keep Data Error" in the "FC6A Series MICROSmart User’s Manual".

= 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" on page 3-10".
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= M8004: User Program Execution Error
When an error occurs while executing a user program, M8004 is turned on. For details on user program execution errors, see
"User Program Execution Error and Ladder Program Execution Error" on page A-20.

= 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.

m 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.

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.

= 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 is stopped while running with M8025 turned on, the outputs maintain their runtime status. When set to run
again, M8025 is automatically turned off.

m M8026: User Communication Receive Instruction Cancel Flag (Port 3)
While M8026 is on, user communication (receive instruction) executing on Port 3 is canceled.
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= M8033, M8145 to M8147, M8170, M8176, M8365 to M8394: User Communication Receive Instruction Cancel
Flag (Port 4 to 33)
While these flags are on, user communication (receive instruction) being executed on the corresponding port is canceled.
M8033 = User Communication Receive Instruction Cancel Flag (Port 4)
M8145 = User Communication Receive Instruction Cancel Flag (Port 5)
M8146 = User Communication Receive Instruction Cancel Flag (Port 6)
M8147 = User Communication Receive Instruction Cancel Flag (Port 7)
M8170 = User Communication Receive Instruction Cancel Flag (Port 8)
M8176 = User Communication Receive Instruction Cancel Flag (Port 9)
M8365 = User Communication Receive Instruction Cancel Flag (Port 10)
M8366 = User Communication Receive Instruction Cancel Flag (Port 11)
M8367 = User Communication Receive Instruction Cancel Flag (Port 12)
M8370 = User Communication Receive Instruction Cancel Flag (Port 13)
M8371 = User Communication Receive Instruction Cancel Flag (Port 14)
M8372 = User Communication Receive Instruction Cancel Flag (Port 15)
M8373 = User Communication Receive Instruction Cancel Flag (Port 16)
M8374 = User Communication Receive Instruction Cancel Flag (Port 17)
M8375 = User Communication Receive Instruction Cancel Flag (Port 18)
M8376 = User Communication Receive Instruction Cancel Flag (Port 19)
M8377 = User Communication Receive Instruction Cancel Flag (Port 20)
M8380 = User Communication Receive Instruction Cancel Flag (Port 21)
M8381 = User Communication Receive Instruction Cancel Flag (Port 22)
M8382 = User Communication Receive Instruction Cancel Flag (Port 23)
M8383 = User Communication Receive Instruction Cancel Flag (Port 24)
M8384 = User Communication Receive Instruction Cancel Flag (Port 25)
M8385 = User Communication Receive Instruction Cancel Flag (Port 26)
M8386 = User Communication Receive Instruction Cancel Flag (Port 27)
M8387 = User Communication Receive Instruction Cancel Flag (Port 28)
M8390 = User Communication Receive Instruction Cancel Flag (Port 29)
M8391 = User Communication Receive Instruction Cancel Flag (Port 30)
M8392 = User Communication Receive Instruction Cancel Flag (Port 31)
M8393 = User Communication Receive Instruction Cancel Flag (Port 32)
M8394 = User Communication Receive Instruction Cancel Flag (Port 33)

= M8027 to M8032, M8034 to M8036, M8040 to M8046, M8051 to M8055, M8057 to M8063, M8130, M8131,
M8133 to M8136, M8161 to M8167, M8600 to M8602: Special Internal Relays for High-speed Counter
Special internal relays used for the high-speed counter. For details, see Chapter 5 "High-Speed Counter" in the "FC6A Series
MICROSmart User’s Manual".
M8027 to M8032, M8130, M8131, M8161, M8162 = High-speed counter (group 1/10)
M8034 to M8036, M8133, M8165, M8600 to M8602 = High-speed counter (group 3/13)
M8040 to M8042, M8134, M8166 = High-speed counter (group 4/14)
M8043 to M8046, M8135, M8136, M8163, M8164 = High-speed counter (group 5/16)
M8051 to M8055 = High-speed counter (group 2/11)
M8057 to M8063 = High-speed counter (group 6/17)

= M8070: SD Memory Card Mount Status
When an SD memory card is inserted in the FC6A 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.

= 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.
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= M8074: Battery Voltage Measurement Flag
This relay indicates the battery voltage measurement status of the backup battery.
When M8074 is turned on, the battery voltage starts being measured, and it is turned off when the measurement has finished.

= M8080 to M8117: Data Link Communication Completed Relay
Special internal relays used for data link communication. For details, see Chapter 7 "Data Link Communication" in the "FC6A
Series MICROSmart Communication Manual".

= M8120: Initialize Pulse
When operation (RUN) starts, M8120 is turned on for a period of one scan. 1 scan time

M8120

Start

= M8121: 1-s Clock

While M8001 is off, M8121 generates clock pulses in a 1 s cycle, with a duty 500ms ~500 ms

ratio of 1:1 (500 ms on and 500 ms off).
M8121

= M8122: 100-ms Clock

M8122 generates clock pulses in a 100 ms cycle, with a duty ratio of 1:1
(50 ms on and 50 ms off).

= M8123: 10-ms Clock
M8123 generates clock pulses in a 10 ms cycle, with a duty ratio of 1:1 5 ms

(5 ms on and 5 ms off). < >
M8123

m M8124: Timer/Counter Preset Value Changed
When timer or counter preset values are changed, M8124 is turned on. When a user program is transferred or when the
changed data is cleared, M8124 is turned off.

= M8125: In-operation Output
M8125 is on during the run status.

m M8126: Scan ON After Run-Time Download Completes
When the user program is changed during the run status (run-time download), after the download completes, M8126 is turned
on for one scan only when the user program starts operation.

= M8137 to M8143, M8167: Interrupt Input Status

These relays are turned on when the corresponding user interrupt is allowed. These relays are turned off when the user
interrupt is prohibited.

M8137 = Interrupt input I0 status

M8140 = Interrupt input I1 status

M8141 = Interrupt input I3 status

M8142 = Interrupt input 14 status

M8143 = Interrupt input I6 status

M8167 = Interrupt input I7 status

m M8144: Timer Interrupt Status
When the timer interrupt is allowed, M8144 is turned on. When the timer interrupt is prohibited, M8144 is turned off.

= M8150 to M8152: Comparison Result
M8150 to M8152 turn on according to the comparison results of the CMP= (Compare(=)) instruction and the ICMP>= (Interval
Compare) instruction.
For details, see Chapter 6 "Special Internal Relays M8150, M8151, and M8152 in ICMP>=" on page 6-6.
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2-22

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

M8172 to M8175: Transistor Source Output Overcurrent Detection

When overcurrent output occurs in a transistor protection source output on the CPU module, a special internal relay (M8172 to
M8175) is turned on. The following special internal relays have been allocated with four outputs set as one group. If overcurrent
output occurs in any of the special internal relays, it is turned on.

Even if the overcurrent output has been cleared, these special internal relays are not reset to off. To reset a special internal relay
to off, create programming to do so in the ladder program.

M8172 = Group 1 (QO to Q3) status

M8173 = Group 2 (Q4 to Q7) status

M8174 = Group 3 (Q10 to Q13) status

M8175 = Group 4 (Q14 to Q17) status

M8184: Change HMI Module Network Settings Trigger

When M8184 is turned on, the values stored in D8437 to D8456 are set as the HMI module IP address.

The IP address is not set just by changing the values of D8437 to D8456. For details on changing the HMI module network
settings, see Chapter 3 "Network settings by HMI module special data registers" in the "FC6A Series MICROSmart
Communication Manual".

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

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

M8186: Ethernet Port 1 Executing Auto Ping
M8186 is on when the auto ping on Ethernet port 1 is operating. M8186 is off when auto ping is stopped. For details on auto
ping, see Chapter 3 "Auto Ping Function" in the "FC6A Series MICROSmart Communication Manual".

M8187: Ethernet Port 1 Auto Ping Stop Flag
While M8187 is on, the auto ping on Ethernet port 1 is stopped. While M8187 is off, auto ping is executed. At that time, auto
ping is executed from the smallest remote host number specified in the remote host list, regardless of the previous end status.

M8190: Change CPU Module Ethernet Port 1 Network Settings Trigger

When M8190 is turned on, the values stored in D8303 to D8323 are set as the IP Settings/DNS Settings of Ethernet port 1 on
the CPU module.

The IP address is not set just by changing the values of D8303 to D8323. For details on changing the IP Settings/DNS Settings
of Ethernet port 1 on the CPU module, see Chapter 3 "Network settings by special data registers" in the "FC6A Series
MICROSmart Communication Manual".

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 I4 edge

M8195 = Interrupt input I6 edge

M8196 = Interrupt input I7 edge

M8197 = Interrupt input I1 edge
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= M8200 to M8207, M8334 to M8343: User Communication Receive Instruction Cancel Flag

When M8200 to M8207 or M8334 to M8343 are turned on, the user communication receive instruction being executed is stopped.
M8200 = User communication receive instruction being executed on client connection 1

M8201 = User communication receive instruction being executed on client connection 2

M8202 = User communication receive instruction being executed on client connection 3

M8203 = User communication receive instruction being executed on client connection 4

M8204 = User communication receive instruction being executed on client connection 5

M8205 = User communication receive instruction being executed on client connection 6

M8206 = User communication receive instruction being executed on client connection 7

M8207 = User communication receive instruction being executed on client connection 8

M8334 = User communication receive instruction being executed on client connection 9

M8335 = User communication receive instruction being executed on client connection 10

M8336 = User communication receive instruction being executed on client connection 11

M8337 = User communication receive instruction being executed on client connection 12

M8340 = User communication receive instruction being executed on client connection 13

M8341 = User communication receive instruction being executed on client connection 14

M8342 = User communication receive instruction being executed on client connection 15

M8343 = User communication receive instruction being executed on client connection 16

= M8211: HMI Module Send E-mail Server Settings Initialization
When M8211 is turned on, the settings for the send E-mail server on the HMI-Ethernet port are initialized.

= M8212 to M8221, M8345 to M8354: Connection Status
While connected to a network device via the maintenance communication server, user communication server/client, or Modbus TCP
server/client, the connection status is turned on. While not connected to a network device, the connection status is turned off.
M8212 = Connection 1
M8213 = Connection 2
M8214 = Connection 3
M8215 = Connection 4
M8216 = Connection 5
M8217 = Connection 6
M8220 = Connection 7
M8221 = Connection 8
M8345 = Connection 9
M8346 = Connection 10
M8347 = Connection 11
M8350 = Connection 12
M8351 = Connection 13
M8352 = Connection 14
M8353 = Connection 15
M8354 = Connection 16

= M8222 to M8231, M8355 to M8364: Disconnect User Communication Connection
When connected to a remote host via user communication, the corresponding connection is disconnected when M8222 to
M8231 is turned on.
M8222 = Connection 1
M8223 = Connection 2
M8224 = Connection 3
M8225 = Connection 4
M8226 = Connection 5
M8227 = Connection 6
M8230 = Connection 7
M8231 = Connection 8
M8355 = Connection 9
M8356 = Connection 10
M8357 = Connection 11
M8360 = Connection 12
M8361 = Connection 13
M8362 = Connection 14
M8363 = Connection 15
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M8364 = Connection 16
These relays are enabled only when a user communication client is used.

M8232: HMI Module Connection Information Reference Connection Status
M8232 is turned on when there is a connection with the connection 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.

M8255: SD Memory Card Download/Upload Execution Error Output
M8255 is updated when execution of the download from the SD memory card or the upload to the SD memory card has
completed. M8255 is turned on when D8255 (Download/Upload Execution Status) is a value other than 0.

M8260: Write Recipe Execution Flag
When M8260 is turned on from off, write recipe is executed for all channels of the block number specified by D8260 (Recipe
Block Number).

M8261: Read Recipe Execution Flag
When M8261 is turned on from off, read recipe is executed for all channels of the block number specified by D8260 (Recipe
Block Number).

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.

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

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 Chapter 11 "Recipe Function" in the "FC6A Series MICROSmart User’s Manual".

M8266: Recipe Block Execution Completed Output
M8266 is turned off when starting to read or write a recipe block, and it is turned on when reading or writing a recipe block has
completed.

M8267: Read Restriction for Recipe Internal Memory (ROM-Range)

M8267 is turned on when reading a recipe block in internal memory (ROM-Range) has completed. When M8267 is on, recipes
cannot be read to internal memory (ROM-Range 1) and internal memory (ROM-Range 2). When reading a recipe, turn off
M8267.
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= M8271: Download MQTT Basic Settings from SD Memory Card Execution Flag
When M8271 is turned on, the files for MQTT Basic Settings are downloaded. For details on the files for MQTT Basic Settings,
see Chapter 11 "SD Memory Card Overview" in the "FC6A Series MICROSmart User’s Manual".

m M8272: Download MQTT Basic Settings from SD Memory Card Execution Completed Output
M8272 is turned off when downloading the files for MQTT Basic Settings is started, and it is turned on once the download is
finished.

= M8273: Download MQTT Basic Settings from SD Memory Card Error Output
M8273 is turned off when downloading the files for MQTT Basic Settings is started, and it is turned on if an error occurs during
the process.

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

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

= M8320: Initialize Expansion Interface Remote Master/Slave
When M8320 is turned on, expansion interface remote master and slave modules along with the expansion modules that are
connected to the expansion interface remote slave modules are initialized. One the initialization is finished, M8320 is
automatically turned off and the I/O refresh at the expansion interface remote slave modules will resume.

m M8331: Ethernet Port 2 Executing Auto Ping
M8331 is on when the auto ping on Ethernet port 2 is operating. M8331 is off when auto ping is stopped. For details on auto
ping, see Chapter 3 "Auto Ping Function" in the "FC6A Series MICROSmart Communication Manual".

= M8332: Ethernet Port 2 Auto Ping Stop Flag
While M8332 is on, the auto ping on Ethernet port 2 is stopped. While M8332 is off, auto ping is executed. At that time, auto
ping is executed from the smallest remote host number specified in the remote host list, regardless of the previous end status.

= M8333: Change CPU Module Ethernet Port 2 Network Settings Trigger
When M8333 is turned on, the values stored in D8630 to D8650 are set as the IP Settings/DNS Settings of Ethernet port 2 on the CPU
module.
The IP address is not set just by changing the values of D8630 to D8650. For details on changing the IP Settings/DNS Settings of
Ethernet port 2 on the CPU module, see Chapter 3 "Network settings by special data registers" in the "FC6A Series MICROSmart
Communication Manual".

m M8344: Ethernet Port 1 Send E-mail Server Settings Initialization
When M8344 is turned on, the settings for the send E-mail server on the Ethernet port 1 are initialized.

m M8401: Download Files for Server Functions from SD Memory Card Execution Flag
When M8401 is turned on, the files for Sever Functions are downloaded. For details on the files for Sever Functions, see Chapter
11 "SD Memory Card" in the "FC6A Series MICROSmart User’s Manual".

= M8402: Download Files for Server Functions from SD Memory Card Execution Completed Output
M8402 is turned off when downloading the files for Sever Functions is started, and it is turned on once the download is finished.

m M8403: Download Files for Server Functions from SD Memory Card Error Output
M8403 is turned off when downloading the files for Sever Functions is started, and it is turned on if an error occurs during the
process.

m M8404: Plus CPU module Web Server Operation Status
M8404 turns on when the Plus CPU module web server starts, and it is turned off in the following cases.

e When the Plus CPU module power is turned on
o At the start of downloading the user program
¢ At the start of downloading system software
At the start of downloading the files for the Server Functions

Note: Even if D8303 (CPU Module Ethernet Port 1 IP Settings / DNS Settings Switching) is changed, M8404 is not turned off.
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= M8450: BACnet Communication Bit
While M8450 is on, BACnet communication will be performed.

m M8460: EtherNet/IP Communication Bit
This special internal relay permits or prohibits EtherNet/IP communication.
OFF: Prohibit EtherNet/IP communication
ON: Permit EtherNet/IP communication
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Special Data Register

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

AWa rning correctly.

Note: R/W is an abbreviation for read/write.
The notation for the R/W field is as follows.

R/W: The device can be both read from and written to

R: Read-only
W: Write-only
A?:I?:I‘:'Iecses Description Update Timing R/W
D8000 Quantity of Inputs When I/0 initialized R
D8001 Quantity of Outputs When I/0O initialized R
D8002 CPU Module Type Information Power-up R
ggggi — Reserved — - -
D8005 General Error Code When error occurred R/W
D8006 User Program Execution Error Code When error occurred R
D8007 — Reserved — - -
D8008 Year Every 500 ms R
D8009 Month Every 500 ms R
D8010 Day Every 500 ms R
D8011 f;;zr;dz;/ls)lock 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 CaIe-ndar/CIock New Data Day of the Week — W
———— 1 (Write only)
D8019 Hour — W
D8020 Minute — W
D8021 Second - W
D8022 Constant Scan Time Preset Value (1 to 1,000 ms) - W
D8023 Scan Time Data Scan T!me Curr.ent Value (ms) Every scan R
D8024 Scan Time Maximum Value (ms) At occurrence R
D8025 Scan Time Minimum Value (ms) At occurrence R
D8026 Communication Mode Information (Port 1 to Port 3) Every scan R
gggi; — Reserved — - -
D8029 System Software Version Power-up R
D8030 Communication Cartridge Information Power-up R
D8031 Optional Device Connection Information Power-up R
D8032 Interrupt Input Jump Destination Label No. (I1) — R/W
D8033 Interrupt Input Jump Destination Label No. (I3) — R/W
D8034 Interrupt Input Jump Destination Label No. (14) — R/W
D8035 Interrupt Input Jump Destination Label No. (16) — R/W
D8036 Timer Interrupt Jump Destination Label No. — R/W
D8037 Number of Connected I/O Modules When I/O initialized R
328;? — Reserved — - -
D8040 Slave Number (Port 4) - R/W
D8041 Slave Number (Port 5) - R/W
D8042 Slave Number (Port 6) - R/W
D8043 Slave Number (Port 7) - R/W
D8044 Slave Number (Port 8) - R/W
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AI:;:I‘:-I::S Description Update Timing R/W
D8045 Slave Number (Port 9) — R/W
Dgg?)i ;0 — Reserved — - -
D8052 J1939 Communication Error Code Every scan R/W
Dggii ;0 — Reserved — - -
D8056 Battery Voltage — R
D8057 Analog Volume (AIO) Every scan R
D8058 Built-in Analog Input (AI1) Every scan R
D8059 Analog Input Status AIO Every scan R
D8060 Analog Input Status AIl Every scan R
Dgggééo — Reserved — - -
D8067 Backlight ON Time — R/W
D8068 — Reserved — - -
Slave 1 Communication Status/Error (When Data Link Master Mode
D8069 Slave Communication Status/E/rror (V\(/hen Data Link Slave Mode) ) When error occurred R
D8070 Slave 2 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8071 Slave 3 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8072 Slave 4 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8073 Slave 5 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8074 Slave 6 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8075 Slave 7 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8076 Slave 8 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8077 Slave 9 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8078 Slave 10 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8079 Slave 11 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8080 Slave 12 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8081 Slave 13 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8082 Slave 14 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8083 Slave 15 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8084 Slave 16 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8085 Slave 17 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8086 Slave 18 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8087 Slave 19 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8088 Slave 20 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8089 Slave 21 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8090 Slave 22 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8091 Slave 23 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8092 Slave 24 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8093 Slave 25 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8094 Slave 26 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8095 Slave 27 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8096 Slave 28 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8097 Slave 29 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8098 Slave 30 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8099 Slave 31 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8100 Slave Number (Port 1) — R/W
D8101 — Reserved — - -
D8102 Slave Number (Port 2) — R/W
D8103 Slave Number (Port 3) — R/W
D8104 Control Signal Status (Port 1 to 5) Every scan R
D8105 RS232C DSR Input Control Signal Option (Port 1 to 5) Every scan R/W
D8106 RS232C DTR Output Control Signal Option (Port 1 to 5) Every scan R/W
Dg;(l)i;o — Reserved — - -
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Device s .
Address Description Update Timing R/W
D8120 Type ID/Status — R
————— HMI Module Information yp / -
D8121 System Software Version — R
D8122 Type ID/Status — R
————— Cartridge Slot 1 Information yp / -
D8123 System Software Version — R
D8124 Type ID/Status — R
————— Cartridge Slot 2 Information yp / -
D8125 System Software Version — R
D8126 Type ID/Status — R
———— Cartridge Slot 3 Information yp / -
D8127 System Software Version — R
D8128to
D8169 — Reserved — - -
D8170 Analog I/0 Cartridge I/0 AI2/AQ2 Every scan R
D8171 Analog I/0 Cartridge I/0 AI3/AQ3 Every scan R
D8172 Analog I/0 Cartridge Status AI2/AQ2 Every scan R
D8173 Analog I/0 Cartridge Status AI3/AQ3 Every scan R
D8174 Analog I/0 Cartridge I/0 Al4/AQ4 Every scan R
D8175 Analog I/0 Cartridge I/O AI5/AQ5 Every scan R
D8176 Analog I/0 Cartridge Status AI4/AQ4 Every scan R
D8177 Analog I/0 Cartridge Status AI5/AQ5 Every scan R
D8178 Analog I/0 Cartridge I/O AI6/AQ6 Every scan R
D8179 Analog I/0 Cartridge I/O AI7/AQ7 Every scan R
D8180 Analog I/0 Cartridge Status AI6/AQ6 Every scan R
D8181 Analog I/0 Cartridge Status AI7/AQ7 Every scan R
D8182to
D8191 — Reserved — - -
D8192 High Word Current Value/Frequency Measurement (I1) Current Every scan R
D8193 ah d Low Word Value Every scan R
Dg194 | High-spee High Word — R/W
08195 | Counter ow Word Preset Value RIW
20 | (Group 2/11) ow for
D8196 High Word — R/W
_ Reset Value
D8197 Low Word — R/W
D8198 High Word Current Value/Frequency Measurement (I7) Current Every scan R
D8199 ah d Low Word Value Every scan R
Dg200 | High-spee High Word — R/W
~Ds20L | Counter Cow Word Preset Value RIW
% | (Group 6/17) ow Tor
D8202 High Word — R/W
_— Reset Value
D8203 Low Word — R/W
D8204 Control Signal Status (Port 6 to 9) Every scan R
D8205 RS232C DSR Input Control Signal Option (Port 6 to 9) Every scan R/W
D8206 RS232C DTR Output Control Signal Option (Port 6 to 9) Every scan R/W
D8207to
D8209 — Reserved — - -
D8210 Hih J High Word Current Value/Frequency Measurement (I0) Current Every scan R
D8211 Igh-spee Low Word Value Every scan R
Dsary | Counter High Word - RIW
— "~ | (Group 1/10) Preset Value
D8213 Low Word - R/W
D8214 Interrupt Input Jump Destination Label No. (I7) — R/W
D8215 Interrupt Input Jump Destination Label No. (I0) — R/W
D8216 | High-speed High Word - R/W
Counter Reset Value
D8217 (Group 1/10) Low Word - R/W
D8218 Hiah d High Word Current Value/Frequency Measurement (I3) Current Every scan R
D8219 igh-spee Low Word Value Every scan R
D8220 Counter High Word R/W
— " | (Group 3/13) 9 Preset Value
D8221 Low Word — R/W
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Address Description Update Timing R/W
D8222 high d High Word Current Value/Frequency Measurement (14) Current Every scan R
D8223 'gh-spee Low Word Value Every scan R
D8224 Counter High Word — R/W

— — " | (Group 4/14) 9 Preset Value
D8225 Low Word — R/W
D8226 high d High Word Current Value/Frequency Measurement (16) Current Every scan R
D8227 Cl)g r;ts:ee Low Word Value Every scan R
—_ unter
D8228 High Word — R/W
— — """ | (Group 5/16) 9 Preset Value /
D8229 Low Word — R/W
D8230
D8231 — Reserved — - -
D8232 High-speed Counter | High Word — R/W
—_— Reset Value
D8233 (Group 5/16) Low Word - R/W
D8234 High-speed Counter | High Word - R/W
—_— Reset Value
D8235 (Group 3/13) Low Word - R/W
D8236 High-speed Counter | High Word — R/W
—_— Reset Value
D8237 (Group 4/14) Low Word — R/W
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 L Every scan R
— Absolute Position
D8245 Counter 3 Low Word Every scan R
D8246 Absolute Position High Word L Every scan R
— 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
When processing has
D8256 Download MQTT Basic Settings from SD Memory Card Execution Information P g R
completed
D8257 Download MQTT Basic Settings from SD Memory Card Execution Error Information When processing has R
completed
D8258
—R — — —
D8259 eserved
D8260 Recipe Block Number — R/W
Wh - -
D8261 | Recipe Execution Block Number en recipe execution R
has completed
Wh i ti
D8262 Recipe Execution Channel No. en recipe execution R
has completed
When recipe execution
D8263 Recipe Execution Operation recipe executl R
has completed
Wh i ti
D8264 Recipe Execution Status en recipe execution R
has completed
Wh i ti
D8265 Recipe Execution Error Information en recipe execution R
has completed
When recipe execution
D8266 Recipe Internal Memory (ROM-Range 1) Read Count P R
has completed
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Address Description Update Timing R/W

When recipe execution
D8267 Recipe Internal Memory (ROM-Range 2) Read Count recipe executio R
has completed

D8268 Remote Host Number of Connection 1 (1 to 255) - R/W

D8269 Remote Host Number of Connection 2 (1 to 255) - R/W

D8270 Remote Host Number of Connection 3 (1 to 255) - R/W

D8271 Remote Host Number of Connection 4 (1 to 255) - R/W

D8272 Remote Host Number of Connection 5 (1 to 255) - R/W

D8273 Remote Host Number of Connection 6 (1 to 255) - R/W

D8274 Remote Host Number of Connection 7 (1 to 255) - R/W

D8275 Remote Host Number of Connection 8 (1 to 255) - R/W

D8276

D8277 — Reserved — - -

D8278 Communication Mode Information Connection 1 to 4 — R
D8279 (Client Connection) Connection 5 to 8 — R

D8280to

D8283 — Reserved — - -

el

D8284 Communication Mode Information HMI Connection 1 to 4 -
D8285 (HMI Connection) HMI Connection 5 to 8 —

el

D8286to

D8302 — Reserved — -

D8303 CPU Module Ethernet Port 1 IP Settings/DNS Settings Switching -

Z
=

D8304 —
D8305 ) —
—————— CPU Module Ethernet Port 1 IP Address (Write-only)
D8306 —

D8307 —

D8308 -
D8309 | -
—oa3t0 | CPY Module Ethernet Port 1 Subnet Mask (Write-only)

D8311 —

D8312 _
D8313 . -
o314 | CPU Module Ethernet Port 1 Default Gateway (Write-only)

D8315 —

D8316 —
D8317 ' -
~D83ig | CPU Module Ethernet Port 1 Preferred DNS Server (Write-only)

D8319 —

D8320 —
D8321 . -
D832 | CPU Module Ethernet Port 1 Alternate DNS Server (Write-only)

D8323 —

D8324 Every 1s
D8325 Every 1s
D8326 Every 1s
—————— CPU Module Ethernet Port 1 MAC Address (Current Value Read-only)
D8327 Every 1s
D8328 Every 1s

D8329 Every 1s

D8330 Every 1 s
D8331 Every 1s
——————— CPU Module Ethernet Port 1 IP Address (Current Value Read-only)
D8332 Every 1s

D8333 Every 1s

D8334 Every 1 s
D8335 Every 1s
———— CPU Module Ethernet Port 1 Subnet Mask (Current Value Read-only)
D8336 Every 1s

D8337 Every 1s

S e e el e e e e e e e - = - e - - e - S e S - e S T e e
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Device i _—

Address Description Update Timing R/W
D8338 Every 1s R
D8339 Every 1s R

————— CPU Module Ethernet Port 1 Default Gateway (Current Value Read-only)
D8340 Every 1s R
D8341 Every 1s R
D8342 Every 1s R
D8343 Every 1s R
————— CPU Module Ethernet Port 1 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 Ethernet Port 1 Alternate DNS Server (Current Value Read-only)
D8348 Every 1s R
D8349 Every 1s R
D8350 Every 1s R
D8351 Every 1s R
————1 Connection 1 Connected IP Address very
D8352 Every 1s R
D8353 Every 1s R
D8354 Every 1s R
D8355 Every 1s R
————1 Connection 2 Connected IP Address very
D8356 Every 1s R
D8357 Every 1s R
D8358 Every 1s R
D8359 Every 1s R
————1 Connection 3 Connected IP Address very
D8360 Every 1s R
D8361 Every 1s R
D8362 Every 1s R
D8363 Every 1s R
——————1 Connection 4 Connected IP Address very
D8364 Every 1s R
D8365 Every 1s R
D8366 Every 1s R
D8367 Every 1s R
—————1 Connection 5 Connected IP Address very
D8368 Every 1s R
D8369 Every 1s R
D8370 Every 1s R
D8371 Every 1s R
——————1 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
—————1 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
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Address

Description

Update Timing

Z
S

D8392

D8393
D8394
D8395

HMI Module Subnet Mask (Current Value Read-only)

Every 1s

Every 1s

Every 1s

Every 1s

D8396

D8397
D8398
D8399

HMI Module Default Gateway (Current Value Read-only)

Every 1s

Every 1s

Every 1s

Every 1s

D8400

D8401
D8402
D8403

HMI Module Preferred DNS Server (Current Value Read-only)

Every 1s

Every 1s

Every 1s

Every 1s

D8404

D8405
D8406
D8407

HMI Module Alternate DNS Server (Current Value Read-only)

Every 1s

Every 1s

Every 1s

Every 1s

PP RO AR RPIP OO RRPIO O AOR

D8408 to
D8412

— Reserved —

D8413

Time Zone Offset

R/W

D8414

SNTP Operation Status

D8415

SNTP Access Elapsed Time

D8416to
D8428

— Reserved —

D8429

D8430
D8431
D8432
D8433
D8434

Connection No.

R/W

HMI Module Connection

) Connected IP Address
Information Reference

Every 1s

Every 1s

Every 1s

Every 1s

Connected Port No.

Every 1s

R R AR

D8435
D8436

— Reserved —

D8437

D8438
D8439
D8440

HMI Module IP Address (Write-only)

D8441

D8442
D8443
D8444

HMI Module Subnet Mask (Write-only)

D8445

D8446
D8447
D8448

HMI Module Default Gateway (Write-only)

D8449

D8450
D8451
D8452

HMI Module Preferred DNS Server (Write-only)

D8453

D8454
D8455
D8456

HMI Module Alternate DNS Server (Write-only)

D8457

EMAIL Instruction Detailed Error Information (HMI-Ethernet Port)

I - - - - - e S - e e e e

D8458 to
D8469

— Reserved —
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A?:Ied‘:-lc:_:ses Description Update Timing R/W
D8470 Expansion Module Slot 1 Type ID/Status — R
D8471 Information System Software Version/Position Information — R
D8472 Expansion Module Slot 2 Type ID/Status - R
D8473 Information System Software Version/Position Information - R
D8474 Expansion Module Slot 3 Type ID/Status — R
D8475 Information System Software Version/Position Information — R
D8476 Expansion Module Slot 4 Type ID/Status — R
D8477 Information System Software Version/Position Information - R
D8478 Expansion Module Slot 5 Type ID/Status — R
D8479 Information System Software Version/Position Information — R
D8480 Expansion Module Slot 6 Type ID/Status — R
D8481 Information System Software Version/Position Information — R
D8482 Expansion Module Slot 7 Type ID/Status — R
D8483 Information System Software Version/Position Information — R
D8484 Expansion Module Slot 8 Type ID/Status — R
D8485 Information System Software Version/Position Information — R
D8486 Expansion Module Slot 9 Type ID/Status — R
D8487 Information System Software Version/Position Information — R
D8488 Expansion Module Slot 10 Type ID/Status - R
D8489 Information System Software Version/Position Information — R
D8490 Expansion Module Slot 11 Type ID/Status - R
D8491 Information System Software Version/Position Information - R
D8492 Expansion Module Slot 12 Type ID/Status - R
D8493 Information System Software Version/Position Information - R
D8494 Expansion Module Slot 13 Type ID/Status - R
D8495 Information System Software Version/Position Information - R
D8496 Expansion Module Slot 14 Type ID/Status - R
D8497 Information System Software Version/Position Information — R
D8498 Expansion Module Slot 15 Type ID/Status - R
D8499 Information System Software Version/Position Information — R
D8500 Expansion Module Slot 16 Type ID/Status - R
D8501 Information System Software Version/Position Information — R
D8502 Expansion Module Slot 17 Type ID/Status - R
D8503 Information System Software Version/Position Information — R
D8504 Expansion Module Slot 18 Type ID/Status — R
D8505 Information System Software Version/Position Information — R
D8506 Expansion Module Slot 19 Type ID/Status - R
D8507 Information System Software Version/Position Information — R
D8508 Expansion Module Slot 20 Type ID/Status - R
D8509 Information System Software Version/Position Information — R
D8510 Expansion Module Slot 21 Type ID/Status - R
D8511 Information System Software Version/Position Information — R
D8512 Expansion Module Slot 22 Type ID/Status — R
D8513 Information System Software Version/Position Information — R
D8514 Expansion Module Slot 23 Type ID/Status — R
D8515 Information System Software Version/Position Information — R
D8516 Expansion Module Slot 24 Type ID/Status — R
D8517 Information System Software Version/Position Information — R
D8518 Expansion Module Slot 25 Type ID/Status — R
D8519 Information System Software Version/Position Information — R
D8520 Expansion Module Slot 26 Type ID/Status - R
D8521 Information System Software Version/Position Information — R
D8522 Expansion Module Slot 27 Type ID/Status - R
D8523 Information System Software Version/Position Information — R
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D8524 Expansion Module Slot 28 Type ID/Status - R
D8525 Information System Software Version/Position Information - R
D8526 Expansion Module Slot 29 Type ID/Status - R
D8527 Information System Software Version/Position Information - R
D8528 Expansion Module Slot 30 Type ID/Status - R
D8529 Information System Software Version/Position Information — R
D8530 Expansion Module Slot 31 Type ID/Status — R
D8531 Information System Software Version/Position Information - R
D8532 Expansion Module Slot 32 Type ID/Status — R
D8533 Information System Software Version/Position Information — R
D8534 Expansion Module Slot 33 Type ID/Status — R
D8535 Information System Software Version/Position Information - R
D8536 Expansion Module Slot 34 Type ID/Status — R
D8537 Information System Software Version/Position Information — R
D8538 Expansion Module Slot 35 Type ID/Status — R
D8539 Information System Software Version/Position Information — R
D8530 Expansion Module Slot 36 Type ID/Status — R
D8541 Information System Software Version/Position Information — R
D8542 Expansion Module Slot 37 Type ID/Status - R
D8543 Information System Software Version/Position Information — R
D8544 Expansion Module Slot 38 Type ID/Status — R
D8545 Information System Software Version/Position Information - R
D8546 Expansion Module Slot 39 Type ID/Status — R
D8547 Information System Software Version/Position Information - R
D8548 Expansion Module Slot 40 Type ID/Status — R
D8549 Information System Software Version/Position Information - R
D8550 Expansion Module Slot 41 Type ID/Status - R
D8551 Information System Software Version/Position Information - R
D8552 Expansion Module Slot 42 Type 1D/Status - R
D8553 Information System Software Version/Position Information — R
D8554 Expansion Module Slot 43 Type ID/Status — R
D8555 Information System Software Version/Position Information — R
D8556 Expansion Module Slot 44 Type ID/Status — R
D8557 Information System Software Version/Position Information — R
D8558 Expansion Module Slot 45 Type 1D/Status — R
D8559 Information System Software Version/Position Information — R
D8560 Expansion Module Slot 46 Type 1D/Status — R
D8561 Information System Software Version/Position Information — R
D8562 Expansion Module Slot 47 Type ID/Status — R
D8563 Information System Software Version/Position Information — R
D8564 Expansion Module Slot 48 Type 1D/Status — R
D8565 Information System Software Version/Position Information — R
D8566 Expansion Module Slot 49 Type ID/Status — R
D8567 Information System Software Version/Position Information — R
D8568 Expansion Module Slot 50 Type ID/Status — R
D8569 Information System Software Version/Position Information — R
D8570 Expansion Module Slot 51 Type 1D/Status — R
D8571 Information System Software Version/Position Information — R
D8572 Expansion Module Slot 52 Type ID/Status — R
D8573 Information System Software Version/Position Information — R
D8574 Expansion Module Slot 53 Type ID/Status - R
D8575 Information System Software Version/Position Information — R
D8576 Expansion Module Slot 54 Type ID/Status - R
D8577 Information System Software Version/Position Information — R

IDEC

LADDER PROGRAMMING MANUAL

2-35



2: DEVICES

Device . .

Address Description Update Timing R/W
D8578 Expansion Module Slot 55 Type ID/Status — R
D8579 Information System Software Version/Position Information — R
D8580 Expansion Module Slot 56 Type ID/Status — R
D8581 Information System Software Version/Position Information - R
D8582 Expansion Module Slot 57 Type ID/Status - R
D8583 Information System Software Version/Position Information — R
D8584 Expansion Module Slot 58 Type ID/Status — R
D8585 Information System Software Version/Position Information — R
D8586 Expansion Module Slot 59 Type ID/Status — R
D8587 Information System Software Version/Position Information — R
D8588 Expansion Module Slot 60 Type ID/Status — R
D8589 Information System Software Version/Position Information - R
D8590 Expansion Module Slot 61 Type ID/Status — R
D8591 Information System Software Version/Position Information — R
D8592 Expansion Module Slot 62 Type ID/Status — R
D8593 Information System Software Version/Position Information - R
D8594 Expansion Module Slot 63 Type ID/Status — R
D8595 Information System Software Version/Position Information - R
D8596 Type ID/Status - R

Expansion Interface Remote System Software Version/
D8597 Master Module Slot Information Number of Connected Expansion Interface Remote - R
Slave Modules
7D8598 Expansion Interface Remote Slave ;’ypte ID/S St;lljs Version/ — R
) ystem Software Version _
D8599 Module (Node 1) Slot Information Expansion Module Connection Information R
7D8600 Expansion Interface Remote Slave ;’ypte IDQSt:ttus Version] - R
) ystem Software Version _
D8601 Module (Node 2) Slot Information Expansion Module Connection Information R
_ D862 | Expansion Interface Remote Slave ;’ypte ID/S Stfz:tus Version/ — R
) ystem Software Version, _
D8603 Module (Node 3) Slot Information Expansion Module Connection Information R
ﬂ Expansion Interface Remote Slave ;’ypte IDgStf:tus Version/ — R
) ystem Software Version _
D8605 Module (Node 4) Slot Information Expansion Module Connection Information R
D Type ID, - R
ﬂ Expansion Interface Remote Slave sypte /S Stfa;tus Version/
) ystem Software Version, .
D8607 Module (Node 5) Slot Information Expansion Module Connection Information R
ﬂ Expansion Interface Remote Slave ;’ypte ID/S s::\lljs Version/ — R
) ystem Software Version _
D8609 Module (Node 6) Slot Information Expansion Module Connection Information R
7D8610 Expansion Interface Remote Slave ;’ypte IDQSt:ttus Version] — R
) ystem Software Version _
D8611 Module (Node 7) Slot Information Expansion Module Connection Information R
_ D8612 | Expansion Interface Remote Slave ;’ypte ID/S Stfz:tus Version/ — R
) ystem Software Version, _
D8613 Module (Node 8) Slot Information Expansion Module Connection Information R
ﬂ Expansion Interface Remote Slave ;’ypte IDgStfattus Version/ — R
) ystem Software Version _
D8615 Module (Node 9) Slot Information Expansion Module Connection Information R
D861 Type ID, - R
& Expansion Interface Remote Slave sypte /S Stfa;tus Version/
) ystem Software Version, .
D861/ Module (Node 10) Slot Information Expansion Module Connection Information R
D8618 Refresh Time of Expansion Interface Remote Master/Slave Modules Current Value Every scan R
D8619 Refresh Time of Expansion Interface Remote Master/Slave Modules Maximum Value Every scan R

D8620 to
D8629 — Reserved — — -
D8630 CPU Module Ethernet Port 2 IP Settings/DNS Settings Switching — R/W

2-36 LADDER PROGRAMMING MANUAL

IDEC



2: DEVICES

Device s -

Address Description Update Timing R/W
D8631 - W
D8632 . - W

—————— CPU Module Ethernet Port 2 IP Address (Write-only)
D8633 - W
D8634 - W
D8635 - W
D8636 ) - W
—————— CPU Module Ethernet Port 2 Subnet Mask (Write-only)
D8637 - W
D8638 - W
D8639 - W
D8640 ) - W
——————— CPU Module Ethernet Port 2 Default Gateway (Write-only)
D8641 - W
D8642 - W
D8643 - W
D8644 . - W
————— CPU Module Ethernet Port 2 Preferred DNS Server (Write-only)
D8645 - W
D8646 - W
D8647 - W
D8648 ) - W
—————— CPU Module Ethernet Port 2 Alternate DNS Server (Write-only)
D8649 - W
D8650 - W
D8651 Every 1s R
D8652 Every 1s R
D8653 Every 1s R
————— CPU Module Ethernet Port 2 MAC Address (Current Value Read-only)
D8654 Every 1s R
D8655 Every 1s R
D8656 Every 1s R
D8657 Every 1s R
D8658 Every 1s R
——————— CPU Module Ethernet Port 2 IP Address (Current Value Read-only)
D8659 Every 1s R
D8660 Every 1s R
D8661 Every 1s R
D8662 Every 1s R
—————— CPU Module Ethernet Port 2 Subnet Mask (Current Value Read-only)
D8663 Every 1s R
D8664 Every 1s R
D8665 Every 1s R
D8666 Every 1s R
——————— CPU Module Ethernet Port 2 Default Gateway (Current Value Read-only)
D8667 Every 1s R
D8668 Every 1s R
D8669 Every 1s R
D8670 Every 1s R
——————— CPU Module Ethernet Port 2 Preferred DNS Server (Current Value Read-only)
D8671 Every 1s R
D8672 Every 1s R
D8673 Every 1s R
D8674 Every 1s R
——————— CPU Module Ethernet Port 2 Alternate DNS Server (Current Value Read-only)
D8675 Every 1s R
D8676 Every 1s R
D8677 Every 1s R
D8678 . Every 1s R
——————— Connection 9 Connected IP Address
D8679 Every 1s R
D8680 Every 1s R
D8681 Every 1s R
D8682 . Every 1s R
—————— Connection 10 Connected IP Address
D8683 Every 1s R
D8684 Every 1s R
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AIZI‘:I‘:::S Description Update Timing R/W
D8685 Every 1s R
D8686 . Every 1s R

—————— Connection 11 Connected IP Address
D8687 Every 1s R
D8688 Every 1s R
D8689 Every 1s R
D8690 . Every 1s R
—————— Connection 12 Connected IP Address
D8691 Every 1s R
D8692 Every 1s R
D8693 Every 1s R
D8694 . Every 1s R
—————— Connection 13 Connected IP Address
D8695 Every 1s R
D8696 Every 1s R
D8697 Every 1s R
D8698 . Every 1s R
—————— Connection 14 Connected IP Address
D8699 Every 1s R
D8700 Every 1s R
D8701 Every 1s R
D8702 . Every 1s R
————— Connection 15 Connected IP Address
D8703 Every 1s R
D8704 Every 1s R
D8705 Every 1s R
D8706 . Every 1s R
————— Connection 16 Connected IP Address
D8707 Every 1s R
D8708 Every 1s R

Dgggiéo — Reserved — - -
D8717 Control Signal Status (Port 10 to 13) Every scan R
D8718 RS232C DSR Input Control Signal Option (Port 10 to 13) Every scan R/W
D8719 RS232C DTR Output Control Signal Option (Port 10 to 13) Every scan R/W
D8720 Control Signal Status (Port 14 to 17) Every scan R
D8721 RS232C DSR Input Control Signal Option (Port 14 to 17) Every scan R/W
D8722 RS232C DTR Output Control Signal Option (Port 14 to 17) Every scan R/W
D8723 Control Signal Status (Port 18 to 21) Every scan R
D8724 RS232C DSR Input Control Signal Option (Port 18 to 21) Every scan R/W
D8725 RS232C DTR Output Control Signal Option (Port 18 to 21) Every scan R/W
D8726 Control Signal Status (Port 22 to 25) Every scan R
D8727 RS232C DSR Input Control Signal Option (Port 22 to 25) Every scan R/W
D8728 RS232C DTR Output Control Signal Option (Port 22 to 25) Every scan R/W
D8729 Control Signal Status (Port 26 to 29) Every scan R
D8730 RS232C DSR Input Control Signal Option (Port 26 to 29) Every scan R/W
D8731 RS232C DTR Output Control Signal Option (Port 26 to 29) Every scan R/W
D8732 Control Signal Status (Port 30 to 33) Every scan R
D8733 RS232C DSR Input Control Signal Option (Port 30 to 33) Every scan R/W
D8734 RS232C DTR Output Control Signal Option (Port 30 to 33) Every scan R/W
D8735 Slave Number (Port 10) - R/W
D8736 Slave Number (Port 11) - R/W
D8737 Slave Number (Port 12) - R/W
D8738 Slave Number (Port 13) - R/W
D8739 Slave Number (Port 14) - R/W
D8740 Slave Number (Port 15) - R/W
D8741 Slave Number (Port 16) - R/W
D8742 Slave Number (Port 17) - R/W
D8743 Slave Number (Port 18) - R/W
D8744 Slave Number (Port 19) - R/W
D8745 Slave Number (Port 20) - R/W
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Address Description Update Timing R/W
D8746 Slave Number (Port 21) — R/W
D8747 Slave Number (Port 22) — R/W
D8748 Slave Number (Port 23) — R/W
D8749 Slave Number (Port 24) — R/W
D8750 Slave Number (Port 25) — R/W
D8751 Slave Number (Port 26) — R/W
D8752 Slave Number (Port 27) — R/W
D8753 Slave Number (Port 28) — R/W
D8754 Slave Number (Port 29) — R/W
D8755 Slave Number (Port 30) — R/W
D8756 Slave Number (Port 31) — R/W
D8757 Slave Number (Port 32) — R/W
D8758 Slave Number (Port 33) — R/W
D8759 EMAIL Instruction Detailed Error Information (Ethernet Port 1) — R
D8760 Communication Mode Information Connection 9 to 12 — R

" D8761 | (Client Connection) Connection 13 to 16 - R

Dgégigo — Reserved — - -
D8774 Remote Host Number of Connection 9 (1 to 255) — R/W
D8775 Remote Host Number of Connection 10 (1 to 255) — R/W
D8776 Remote Host Number of Connection 11 (1 to 255) — R/W
D8777 Remote Host Number of Connection 12 (1 to 255) — R/W
D8778 Remote Host Number of Connection 13 (1 to 255) — R/W
D8779 Remote Host Number of Connection 14 (1 to 255) — R/W
D8780 Remote Host Number of Connection 15 (1 to 255) — R/W
D8781 Remote Host Number of Connection 16 (1 to 255) — R/W
D8782 BACnet Operation Status — R
D8783 BACnet Error Information — R

Dgggzgo — Reserved — - -
D8790 EtherNet/IP Operation Status — R
D8791 EtherNet/IP Error Information - R

Dagzzlgo — Reserved — - -
D8820 Download Files for Sever Functions from SD Memory Card Execution Information Whencg;?;?'ests;gg has R
D8821 Download Files for Sever Functions from SD Memory Card Execution Error Information Whencg::’ileestzgg has R
D8822 Web Server Current Number of Connections (Plus CPU Module) Every 1s R

Dgzg;o — Reserved — - -

Descriptions of the Special Data Registers
= D8000: Quantity of Inputs

The number of FC6A 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 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/0 type
1 (01h): 24-1/0 type
2 (02h): 40-I/0 type (All-in-One CPU module)
18 (12h): 40-I1/0 type (CAN 11939 All-in-One CPU module)
32 (20h): Plus 16-I/0 type
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33 (21h): Plus 32-I/0 type

= D8005: General Error Code
FC6A 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 Chapter 13 "General Error Codes" in the "FC6A Series MICROSmart User’s
Manual".

= D8006: User Program Execution Error Code
FC6Auser 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 and Ladder Program Execution Error" on page A-20.

= 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 Chapter 5 "Clock Function" in the "FC6A Series MICROSmart User’s Manual".

m 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 Chapter 5 "Constant Scan Time" in the "FC6A Series MICROSmart User’s Manual".

m 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 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
c A A 5
T t port1

0 (0000): Maintenance communication
1 (0001): User communication

2 (0010): Modbus RTU master

3 (0011): Modbus RTU slave

4 (0100): Data link communication

m D8029: System Software Version
The CPU module system software version number is written to this register.

= D8030: Communication Cartridge 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 Bit Bit
15 8 7 5 4 3 2 1 0
— T ——— 7
1 1 1 l 1 1 1 1 1 1 l 1 1 1
. C s . t Cartridge Slot 1
0 (00): No communlcatlor? ca.rtrldges . ‘ Cartridge Slot 2
1 (01): RS-232C communication cartridge Cartridge Slot 3

2 (10): RS-485 communication cartridge
3 (11): Bluetooth communication cartridge

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

. . LReserved:O
0: No c_:)ptlonal c.ieV|.ce SD Memory Card
1: Optional device is connected 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 Chapter 5 "Interrupt Input" in the "FC6A Series MICROSmart User’s Manual".

D8032 =11
D8033 = I3
D8034 = I4
D8035 =16
D8214 = 17
D8215 =10

m 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 number.

For details on the timer interrupt, see Chapter 5 "Timer Interrupt" in the "FC6A Series MICROSmart User’s Manual".

= D8037: Number of Connected Expansion Modules
The number of expansion modules connected to the CPU module (I/O modules, PID modules, and communication 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 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 (AIOQ)
The analog volume value is converted to a digital value and written to this register. For details, see Chapter 5 "Analog
Potentiometer" in the "FC6A Series MICROSmart User’s Manual".

= 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
Chapter 5 "Analog Voltage Input" in the "FC6A Series MICROSmart User’s Manual".

= D8059: Analog Input Status AIO
The analog volume's analog input status is written to this register. For details, see Chapter 5 "Analog Potentiometer" in the
"FC6A Series MICROSmart User’s Manual".

= D8060: Analog Input Status AIl
The analog input's analog input status is written to this register. For details, see Chapter 5 "Analog Voltage Input” in the "FC6A
Series MICROSmart User’'s Manual".

m 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 Chapter 7 "Setting the LCD Backlight ON Time" in the "FC6A Series
MICROSmart User’s Manual".

= 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 Communication Manual".
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= D8040 to D8045, D8100, D8102, D8103, D8735 to D8758: Slave Number (Port 1 to 33)

The slave number is written to these registers when the Port 1 to 33 communication mode is maintenance communication,
Modbus RTU slave, or data link communication. The slave nhumber can be changed by changing the value of the corresponding
device in Function Area Settings.

D8100 = Port 1 Slave No.
D8102 = Port 2 Slave No.
D8103 = Port 3 Slave No.

D8040 = Port 4 Slave No.
D8041 = Port 5 Slave No.
D8042 = Port 6 Slave No.
D8043 = Port 7 Slave No.
D8044 = Port 8 Slave No.
D8045 = Port 9 Slave No.

D8735 = Port 10 Slave No.
D8736 = Port 11 Slave No.
D8737 = Port 12 Slave No.
D8738 = Port 13 Slave No.
D8739 = Port 14 Slave No.
D8740 = Port 15 Slave No.
D8741 = Port 16 Slave No.

D8742 = Port 17 Slave No.
D8743 = Port 18 Slave No.
D8744 = Port 19 Slave No.
D8745 = Port 20 Slave No.
D8746 = Port 21 Slave No.
D8747 = Port 22 Slave No.
D8748 = Port 23 Slave No.
D8749 = Port 24 Slave No.
D8750 = Port 25 Slave No.
D8751 = Port 26 Slave No.
D8752 = Port 27 Slave No.
D8753 = Port 28 Slave No.
D8754 = Port 29 Slave No.
D8755 = Port 30 Slave No.
D8756 = Port 31 Slave No.
D8757 = Port 32 Slave No.
D8758 = Port 33 Slave No.

For details on communication modes, see the following in the "FC6A Series MICROSmart Communication Manual".

« Maintenance communication: Chapter 4 "Maintenance Communication"

« Modbus RTU slave: Chapter 6 "Modbus Communication”

« Data link communication: Chapter 7 "Data Link Communication"

= D8104, D8204, D8717, D8720, D8723, D8726, D8729, D8732: Control Signal Status (Port 1 to 33)

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

15

9

Bit

8

Bit

7

6

Bit

T T T T T

D8104

. . . | .

T

1

T

1

Bit

15

D8204

Bit

15

D8717

Bit

15

D8720
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Bit

Bit

15 8 7 6 5 4 3 2 1 0
T T T { T T T T T { T T T
D8723
1 1 1 l 1 1 1 1 1 l 1 1
I—Lpon 18
Port 19
Port 20
Port 21
Bit Bit Bit Bit
15 8 7 6 5 4 3 2 1 0
T T T N T T T T T N T T T
D8726
. . . | . . . | |
1 1
I tport 22
Port 23
Port 24
Port 25
Bit Bit Bit Bit
15 8 7 6 5 4 3 2 1 0
T T T T T T T T T T T T T
D8729
1 1 1 l 1 1 1 1 1 l 1 1
I—Lport 26
Port 27
Port 28
Port 29
Bit Bit Bit Bit
15 8 7 6 5 4 3 2 1 0
T T T { T T T T T { T T T
D8732
|
1 1 1 1 1 1 1 1 1

0 (00): DTR and DSR are both off.
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, D8205, D8718, D8721, D8724, D8727, D8730, D8733: RS232C DSR Input Control Signal Option (Port 1

to 33)

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 Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T T T T T T T T T T T
D8105
1\ 1 1 Jlk 1 1 )1\ Jl\ 1 l Jlk 1 1 —
;Porﬂ
Port 2
Port 3
Port 4
Port 5
Bit Bit Bit  Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
T T T T T T T T T T T T T
D8205
1 1 1 l\ 1 1 )1\ Jl\ 1 l Jlk 1 1 —
;PortG
Port 7
Port 8
Port 9
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Bit

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Bit Bit Bit Bit Bit Bit

D8718

Bit

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

“ J C J J J
RS Y YT g
;Port 10
Port 11
Port 12
Port 13
Bit Bit  Bit Bit Bit Bit

D8721

Bit

. ~ J C ~ J ~ J ~ J
t Port 14
Port 15
Port 16
Port 17
Bit Bit Bit Bit Bit Bit

D8724

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Bit

C J C J U C o

t Port 18
Port 19
Port 20
Port 21
Bit Bit Bit Bit Bit Bit

D8727

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LA B |

Bit

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LA B |

“ J C J J J
Y Y Y Y
t Port 22
Port 23
Port 24
Port 25
Bit Bit Bit Bit Bit Bit

D8730

Bit

“ J C J J J
Y Y Y Y
; Port 26
Port 27
Port 28
Port 29
Bit Bit  Bit Bit Bit Bit

D8733

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TTTN!

T T T T T T T T T

0 (000):

1 (001):

2 (010):

2-44

“ ~ J ~ J ~ J ~ J
;Port 30
Port 31
Port 32
Port 33

The DSR signal status is not used for FC6A transmission control.
Use this status when DSR signal control is not required.
When the DSR signal is on, the FC6A can transmit and receive.

ON
DSR signal
OFF | ,

Transmit/receive Not possible| Possible |Not possible

When the DSR signal is off, the FC6A can transmit and receive.

ON
DSR signal
OFF , |

Transmit/receive Not possible| Possible |Not possible
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3 (011):

4 (100):

When the DSR signal is on, transmission is possible (reception is always possible).
ON

DSR signal
OFF ! +

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.)
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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= D8106, D8206, D8719, D8722, D8725, D8728, D8731, D8734: RS232C DTR Output Control Signal Option (Port 1
to 33)
This register is used when indicating the FC6A control status and the transmit/receive status to the connected device. This
control line is an output signal from the FC6A 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
15 9 8 7 6 5 4 3 2 1 0
T T T { T T T T T T { T T T
D8106
1 1 1 1 1 1 1 1 1 1 1 1
tport 1
Port 2
Port 3
Port 4
Port 5
Bit Bit Bit Bit
15 8 7 6 5 4 3 2 1 0
T T T ‘ T T T T T T ‘ T T T
D8206
1 1 1 l 1 1 1 1 1 1 l 1 1
tport6
Port 7
Port 8
Port 9
Bit Bit Bit Bit
15 8 7 6 5 4 3 2 1 0
T T T ‘ T T T T T T ‘ T T T
D8719
1 1 1 1 1 1 1 1 1 1 1 1 1 1
I t—port 10
Port 11
Port 12
Port 13
Bit Bit Bit Bit
15 8 7 6 5 4 3 2 1 0
T T T { T T T T T T { T T T
D8722
1 1 1 l 1 1 1 1 1 1 l 1 1
Y port 14
Port 15
Port 16
Port 17
Bit Bit Bit Bit
15 8 7 6 5 4 3 2 1 0
T T T ‘ T T T T T T ‘ T T T
D8725
1 1 1 1 1 1 1 1 1 1 1 1 1
I tport 18
Port 19
Port 20
Port 21
Bit Bit Bit Bit
15 8 7 6 5 4 3 2 1 0
T T T ‘ T T T T T T ‘ T T T
D878 \ \
1 1 1 1 1 1 1 1 1 1 1 1 1 1
I tport 22
Port 23
Port 24
Port 25
Bit Bit Bit Bit
15 8 7 6 5 4 3 2 1 0
T T T ‘ T T T T T T ‘ T T T
D8731
1 1 1 1 1 1 1 1 1 1 1 1 1 1
I tport 26
Port 27
Port 28
Port 29
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D8734

0 (00): The signal is on when the FC6A 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

OoN i ;
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 g 7 6 5 4 3 2 1 g
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 Status" on page 2-61.

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

D8122, D8124, D8126

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

D8123, D8125, D8127

1

1

1

1

1

1 1 1

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 Status" on page 2-61.

= D8170, D8171, D8174, D8175, D8178, D8179: Analog I/0 Cartridge I/0
Analog I/0 values for the analog 1/0 cartridges are written to these registers.

For the analog input type  : The analog values input to the analog 1/0 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 I/0O cartridges.

For details, see Chapter 10 "Analog I/0O Cartridge" in the "FC6A Series MICROSmart User’s Manual".
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2-48

D8170 = AI2/AQ2
D8171 = AI3/AQ3
D8174 = Al4/AQ4
D8175 = AI5/AQ5
D8178 = AI6/AQ6
D8179 = AI7/AQ7

D8172, D8173, D8176, D8177, D8180, D8181: Analog I/0 Cartridge Status
The analog status of analog I/O cartridges is written to these registers.
For details, see Chapter 10 "Analog I/O Cartridge" in the "FC6A Series MICROSmart User’s Manual".

D8172 = AI2/AQ2
D8173 = AI3/AQ3
D8176 = AI4/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 Chapter 5 "High-Speed Counter" in the "FC6A Series MICROSmart User’s Manual".
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)

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)" on page 18-70.

Bit

15

Bit

8

Bit

7

Bit

3 2 1 0

T T T T

1 1 1 |

T T T T

|

0: Not initialized
1: Initialized

N ey
L—— Absolute Position Counter 1 Initialized Flag

Absolute Position Counter 2 Initialized Flag

Absolute Position Counter 3 Initialized Flag

Absolute Position Counter 4 Initialized Flag

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)" on page 18-70.

D8240, D8241 = Absolute position counter 1
D8242, D8243 = Absolute position counter 2
D8244, D8245 = Absolute position counter 3
D8246, D8247 = Absolute position counter 4

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 Chapter 11 "SD Memory Card" in the "FC6A Series MICROSmart User’s Manual".

LADDER PROGRAMMING MANUAL

IDEC



2: DEVICES

m D8255: SD Memory Card Download/Upload Execution Status
The status of the SD memory card download/upload that was executed.
For details, see Chapter 11 "SD Memory Card" in the "FC6A Series MICROSmart User’s Manual".

= D8256: Download MQTT Basic Settings from SD Memory Card Execution Information
Information in executing the download of the files for MQTT Basic Settings. The allocation of bits in the device (bit assignment)
is as follows.

Bit Bit  Bit Bit
15 8 7 0
T T T I T T T T T T I T T T
D8256
1 1 1 I 1 1 1 1 1 1 I 1 1 1
. T J - ~ AN T J - T J
Reserved Reserved Execution Trigger
0 (fixed) 0 (fixed) 1: Power-up
Download/upload Direction 2: Special Device
1: Download

m D8257: Download MQTT Basic Settings from SD Memory Card Execution Error Information
Error information in executing the download of the files for MQTT Basic Settings. For details, see "Download the MQTT Basic
Settings" in the "FC6A Series MICROSmart User’s Manual".

m 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.

m 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.

m 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.

m D8263: Recipe Execution Operation
Information about the operation of the recipe that was executed.
For details on recipes, see Chapter 11 "Recipe Function" in the "FC6A Series MICROSmart User’s Manual".

n D8264: Recipe Execution Status
The status of the recipe that was executed.
For details on recipes, see Chapter 11 "Recipe Function" in the "FC6A Series MICROSmart User’s Manual".

m D8265: Recipe Execution Error Information
Error information about the recipe that was executed.
For details on recipes, see Chapter 11 "Recipe Function" in the "FC6A Series MICROSmart User’s Manual".

m D8266: Recipe Internal Memory (ROM-Range 1) Read Count
The number of times device values are read to internal memory (ROM-Range 1) as recipe data is stored in this register in units
of 100.

m D8267: Recipe Internal Memory (ROM-Range 2) Read Count
The number of times device values are read to internal memory (ROM-Range 2) as recipe data is stored in this register in units
of 100.

m D8278, D8279, D8760, D8761: Communication Mode Information (Client Connection) (Connection 1 to 16)
D8278 = Indicates the communication mode of connections 1 through 4.
D8279 = Indicates the communication mode of connections 5 through 8.
D8760 = Indicates the communication mode of connections 9 through 12.
D8761 = Indicates the communication mode of connections 13 through 16.
The allocation of connections in the device (bit assignment) is as follows.
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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
. ~ J ~ J ~ J U ~ J
I t Connection 1
Connection 2
Connection 3
Connection 4
Bit Bt  Bit Bit
15 8 7 0
T T T ‘ T T T T T T ‘ T T T
D8279
1 1 1 l 1 1 1 1 1 1 l 1 1 1
. - J - J J O J
T t Connection 5
Connection 6
Connection 7
Connection 8
Bit Bit Bit Bit
15 8 7 0
T T T [ T T T T T T [ T T T
D8760
1 1 1 l 1 1 1 1 1 1 l 1 1 1
. C . o g O ~ >
I t Connection 9
Connection 10
Connection 11
Connection 12
Bit Bt  Bit Bit
15 8 7 0
T T T [ T T T T T T [ T T T
D8761
1 1 1 l 1 1 1 1 1 l 1 1 1
. J J J O J
RS

~
;Connection 13
Connection 14
Connection 15
Connection 16

—< bk

« Client connection (most significant bit = 0)
0000: Unused
0001: User Communication
0010: Modbus TCP client
0100: User communication UDP
« Server connection (most significant bit = 1)
1000: Maintenance Communication
1001: User Communication
1010: Modbus TCP server

m 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 Bit  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 U 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
- ~ “ ~ J ~ J ~ J
L HMI Connection 5
HMI Connection 6
HMI Connection 7
HMI Connection 8
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« Client connection (most significant bit = 0)
0000: Unused

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

= D8303: CPU Module Ethernet Port 1 IP Settings/DNS Settings Switching
The IP settings/DNS settings for Ethernet Port 1 can be changed by writing one of the setting values in the table on the next
page to D8303 and then turning on M8190.
To use this function, enable the following items in Function Area Settings of WindLDR.
« All-in-One CPU module/CAN 11939 All-in-One CPU module
Enable D8303 (IP Settings / DNS Settings switching) on Network Settings in Function Area Settings
o Plus CPU module
Enable D8303 (IP Settings / DNS Settings switching) on Ethernet Port 1 in Function Area Settings
The meanings of the setting values are as follows.

Setting Value IP Settings/DNS Settings
0 Conform to function area settings.
1 Enable DHCP.
2 Conform to special data register (D8304 to D8323) settings.
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= D8304 to D8307: CPU Module Ethernet Port 1 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 Ethernet Port 1 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

= D8312 to D8315: CPU Module Ethernet Port 1 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

= D8316 to D8319: CPU Module Ethernet Port 1 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 Ethernet Port 1 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 Ethernet Port 1 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

= D8330 to D8333: CPU Module Ethernet Port 1 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

m D8334 to D8337: CPU Module Ethernet Port 1 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 Ethernet Port 1 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

= D8342 to D8345: CPU Module Ethernet Port 1 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 Ethernet Port 1 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, D8677 to D8708: 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
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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
Connection 9 Connected IP Address: For aaa.bbb.ccc.ddd
D8677=aaa, D8678=bbb, D8679=ccc, D8680=ddd
Connection 10 Connected IP Address: For aaa.bbb.ccc.ddd
D8681=aaa, D8682=bbb, D8683=ccc, D8684=ddd
Connection 11 Connected IP Address: For aaa.bbb.ccc.ddd
D8685=aaa, D8686=bbb, D8687=ccc, D8688=ddd
Connection 12 Connected IP Address: For aaa.bbb.ccc.ddd
D8689=aaa, D8690=bbb, D8691=ccc, D8692=ddd
Connection 13 Connected IP Address: For aaa.bbb.ccc.ddd
D8693=aaa, D8694=bbb, D8695=ccc, D8696=ddd
Connection 14 Connected IP Address: For aaa.bbb.ccc.ddd
D8697=aaa, D8698=bbb, D8699=ccc, D8700=ddd
Connection 15 Connected IP Address: For aaa.bbb.ccc.ddd
D8701=aaa, D8702=bbb, D8703=ccc, D8704=ddd
Connection 16 Connected IP Address: For aaa.bbb.ccc.ddd
D8705=aaa, D8706=bbb, D8707=ccc, D8708=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

n 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

= 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 Communication Manual".
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m 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 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 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

m 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

= 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

= 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

= 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

m D8457: EMAIL Instruction Detailed Error Information (HMI-Ethernet Port)
Detailed error information for the EMAILL instruction is written to this register.
For details, see Chapter 12 "Confirm the error detail of EMAIL instruction" in the "FC6A Series MICROSmart Communication
Manual".

= D8470 to D8595: Expansion Module Slot Information
Expansion 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 g 7 6 5 4 3 2 1 0
T T T I T T T T T T I T T T
Upper 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
Lower Position Information System Software Version
1 1 1 l 1 1 1 1 1 1 l 1 1 1
. J J
RS R
t t
Node Number Slot Number
(0 to 10) (1to 15)
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Upper

D8470,
D8472,
D8474,
D8476,
D8478,
D8480,
D8482,
D8484,
D8486,
D8488,
D8490,
D8492,
D8494,
D8496,
D8498,
D8500,
D8502,
D8504,
D8506,
D8508,
D8510,
D8512,
D8514,
D8516,
D8518,
D8520,
D8522,
D8524,
D8526,
D8528,
D8530,
D8532,
D8534,
D8536,
D8538,
D8540,
D8542,
D8544,
D8546,
D8548,
D8550,
D8552,
D8554,
D8556,
D8558,
D8560,

IDEC

Lower

D8471 = Expansion Module Slot 1 Information
D8473 = Expansion Module Slot 2 Information
D8475 = Expansion Module Slot 3 Information
D8477 = Expansion Module Slot 4 Information
D8479 = Expansion Module Slot 5 Information
D8481 = Expansion Module Slot 6 Information
D8483 = Expansion Module Slot 7 Information
D8485 = Expansion Module Slot 8 Information
D8487 = Expansion Module Slot 9 Information
D8489 = Expansion Module Slot 10 Information
D8491 = Expansion Module Slot 11 Information
D8493 = Expansion Module Slot 12 Information
D8495 = Expansion Module Slot 13 Information
D8497 = Expansion Module Slot 14 Information
D8499 = Expansion Module Slot 15 Information
D8501 = Expansion Module Slot 16 Information
D8503 = Expansion Module Slot 17 Information
D8505 = Expansion Module Slot 18 Information
D8507 = Expansion Module Slot 19 Information
D8509 = Expansion Module Slot 20 Information
D8511 = Expansion Module Slot 21 Information
D8513 = Expansion Module Slot 22 Information
D8515 = Expansion Module Slot 23 Information
D8517 = Expansion Module Slot 24 Information
D8519 = Expansion Module Slot 25 Information
D8521 = Expansion Module Slot 26 Information
D8523 = Expansion Module Slot 27 Information
D8525 = Expansion Module Slot 28 Information
D8527 = Expansion Module Slot 29 Information
D8529 = Expansion Module Slot 30 Information
D8531 = Expansion Module Slot 31 Information
D8533 = Expansion Module Slot 32 Information
D8535 = Expansion Module Slot 33 Information
D8537 = Expansion Module Slot 34 Information
D8539 = Expansion Module Slot 35 Information
D8541 = Expansion Module Slot 36 Information
D8543 = Expansion Module Slot 37 Information
D8545 = Expansion Module Slot 38 Information
D8547 = Expansion Module Slot 39 Information
D8549 = Expansion Module Slot 40 Information
D8551 = Expansion Module Slot 41 Information
D8553 = Expansion Module Slot 42 Information
D8555 = Expansion Module Slot 43 Information
D8557 = Expansion Module Slot 44 Information
D8559 = Expansion Module Slot 45 Information
D8561 = Expansion Module Slot 46 Information
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Upper Lower

D8562, D8563 = Expansion Module Slot 47 Information
D8564, D8565 = Expansion Module Slot 48 Information
D8566, D8567 = Expansion Module Slot 49 Information
D8568, D8569 = Expansion Module Slot 50 Information
D8570, D8571 = Expansion Module Slot 51 Information
D8572, D8573 = Expansion Module Slot 52 Information
D8574, D8575 = Expansion Module Slot 53 Information
D8576, D8577 = Expansion Module Slot 54 Information
D8578, D8579 = Expansion Module Slot 55 Information
D8580, D8581 = Expansion Module Slot 56 Information
D8582, D8583 = Expansion Module Slot 57 Information
D8584, D8585 = Expansion Module Slot 58 Information
D8586, D8587 = Expansion Module Slot 59 Information
D8588, D8589 = Expansion Module Slot 60 Information
D8590, D8591 = Expansion Module Slot 61 Information
D8592, D8593 = Expansion Module Slot 62 Information
D8594, D8595 = Expansion Module Slot 63 Information

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 Status" on page 2-61.

= D8596, D8597: Expansion Interface Remote Master Module Slot Information
Expansion interface remote master 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

Upper Status Type ID

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

T T T I T T T

System Software Version
1 1 1 l 1 1 1

T T T T T T T
Number of Connected Expansion Interface

Lower
owe Bemqte Slalve Mgdule§

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 Status" on page 2-61.

= D8598 to D8617: Expansion Interface Remote Slave Module Slot Information
Expansion interface remote slave 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
Upper 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
Lower | Expansion Module Connection Information System Software Version
1 1 1 l 1 1 1 1 1 1 l 1 1 1
. J J
~ ~
4 t
Reserved Number of Connected
Expansion Modules
(0 to 15)

Upper Lower

D8598,D8599 = Expansion Interface Remote Slave Module (Unit 1) Slot Information
D8600, D8601 = Expansion Interface Remote Slave Module (Unit 2) Slot Information
D8602, D8603 = Expansion Interface Remote Slave Module (Unit 3) Slot Information
D8604, D8605 = Expansion Interface Remote Slave Module (Unit 4) Slot Information
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Upper Lower

D8606, D8607 = Expansion Interface Remote Slave Module (Unit 5) Slot Information

D8608, D8609 = Expansion Interface Remote Slave Module (Unit 6) Slot Information

D8610,D8611 = Expansion Interface Remote Slave Module (Unit 7) Slot Information

D8612,D8613 = Expansion Interface Remote Slave Module (Unit 8) Slot Information

D8614,D8615 = Expansion Interface Remote Slave Module (Unit 9) Slot Information

D8616,D8617 = Expansion Interface Remote Slave Module (Unit 10) Slot Information
The system software version displays the version of the software written to the device.
For details on the type ID and status, see "List of Type IDs and Status" on page 2-61.

m D8618: Refresh Time of Expansion Interface Remote Master/Slave Modules Current Value

The current value of the I/O refresh time of the expansion modules connected with the expansion interface remote master/slave
modules is stored in increments of 1 ms.

m D8619: Refresh Time of Expansion Interface Remote Master/Slave Modules Maximum Value
The maximum value of the I/0 refresh time of the expansion modules connected with the expansion interface remote master/
slave modules is stored in increments of 1 ms.

= D8630: CPU Module Ethernet Port 2 IP Settings/DNS Settings Switching
The IP settings/DNS settings for Ethernet Port 2 can be changed by writing one of the setting values in the following table to
D8630 and then turning on M8333.
To use this function, enable Enable D8630 (IP Settings / DNS Settings switching) on Ethernet Port 2 in Function Area
Settings of WindLDR.
The meanings of the setting values are as follows.

Setting Value IP Settings/DNS Settings
0 Conform to function area settings.
1 Enable DHCP.
2 Conform to special data register (D8631 to D8650) settings.

= D8631 to D8634: CPU Module Ethernet Port 2 IP Address (Write-only)
These registers are used to write the IP address of Ethernet port 2 on the Plus CPU module.

IP address: To set as aaa.bbb.ccc.ddd, write the following.
D8631 = aaa, D8632 = bbb, D8633 = ccc, D8634 = ddd
= D8635 to D8638: CPU Module Ethernet Port 2 Subnet Mask (Write-only)
These registers are used to write the subnet mask of Ethernet port 2 on the Plus CPU module.
Subnet mask: For aaa.bbb.ccc.ddd, write the following.
D8635 = aaa, D8636 = bbb, D8637 = ccc, D8638 = ddd
m D8639 to D8642: CPU Module Ethernet Port 2 Default Gateway (Write-only)
These registers are used to write the default gateway of Ethernet port 2 on the Plus CPU module.
Default gateway: For aaa.bbb.ccc.ddd, write the following.
D8639 = aaa, D8640 = bbb, D8641 = ccc, D8642 = ddd
= D8643 to D8646: CPU Module Ethernet Port 2 Preferred DNS Server (Write-only)
These registers are used to write the preferred DNS server of Ethernet port 2 on the Plus CPU module.
Preferred DNS server: For aaa.bbb.ccc.ddd, write the following.
D8643 = aaa, D8644 = bbb, D8645 = ccc, D8646 = ddd
m D8647 to D8650: CPU Module Ethernet Port 2 Alternate DNS Server (Write-only)
These registers are used to write the alternate DNS server of Ethernet port 2 on the Plus CPU module.
Alternate DNS server: For aaa.bbb.ccc.ddd, write the following.
D8647 = aaa, D8648 = bbb, D8649 = ccc, D8650 = ddd
= D8651 to D8656: CPU Module Ethernet Port 2 MAC Address (Current Value Read-only)
The MAC address of Ethernet port 2 on the Plus CPU module is written to the special data registers as follows.
Example: MAC address: AA-BB-CC-DD-EE-FF
D8651 = AA, D8652 = BB, D8653 = CC, D8654 = DD, D8655 = EE, D8656 = FF
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m D8657 to D8660: CPU Module Ethernet Port 2 IP Address (Current Value Read-only)
The IP address of Ethernet port 2 on the Plus CPU module is written to the special data registers as follows.

Example: The CPU module's own IP address: aaa.bbb.ccc.ddd
D8657 = aaa, D8658 = bbb, D8659 = ccc, D8660 = ddd

m D8661 to D8664: CPU Module Ethernet Port 2 Subnet Mask (Current Value Read-only)
The subnet mask value of Ethernet port 2 on the Plus CPU module is written to the special data registers as follows.

Example: Subnet mask: aaa.bbb.ccc.ddd
D8661 = aaa, D8662 = bbb, D8663 = ccc, D8664 = ddd

= D8665 to D8668: CPU Module Ethernet Port 2 Default Gateway (Current Value Read-only)
The default gateway address of Ethernet port 2 on the Plus CPU module is written to the special data registers as follows.

Example: Default gateway: aaa.bbb.ccc.ddd
D8665 = aaa, D8666 = bbb, D8667 = ccc, D8668 = ddd

m D8669 to D8672: CPU Module Ethernet Port 2 Preferred DNS Server (Current Value Read-only)
The preferred DNS server address of Ethernet port 2 on the Plus CPU module is written to the special data registers as follows.

Example: Preferred DNS server: aaa.bbb.ccc.ddd
D8669 = aaa, D8670 = bbb, D8671 = ccc, D8672 = ddd

m D8673 to D8676: CPU Module Ethernet Port 2 Alternate DNS Server (Current Value Read-only)
The alternate DNS server address of Ethernet port 2 on the Plus CPU module is written to the special data registers as follows.
Example: Alternate DNS server: aaa.bbb.ccc.ddd
D8673 = aaa, D8674 = bbb, D8675 = ccc, D8676 = ddd

s D8759: EMAIL Instruction Detailed Error Information (Ethernet Port 1)
Detailed error information for the EMAIL instruction (Ethernet port 1) is written to this register.

For details, see Chapter 12 "Confirm the error detail of EMAIL instruction" in the "FC6A Series MICROSmart Communication
Manual".

= D8782: BACnet Operation Status
The operating status of BACnet communication is written to this special data register.

For details, see Chapter 15 "Special Devices Used in BACnet/IP" in the "FC6A Series MICROSmart Communication Manual".

= D8783: BACnet Error Information
Information for the error that last occurred in BACnet communication is written to this special data register.

For details, see Chapter 15 "Special Devices Used in BACnet/IP in the "FC6A Series MICROSmart Communication Manual".

= D8790: EtherNet/IP Operation Status
The operating status of EtherNet/IP communication is written to this special data register.

For details, see Chapter 16 "Special Devices Used in EtherNet/IP Communication" in the "FC6A Series MICROSmart
Communication Manual".

m D8791: EtherNet/IP Error Information
Information for the error that last occurred in EtherNet/IP communication is written to this special data register.
For details, see Chapter 16 "Special Devices Used in EtherNet/IP Communication" in the "FC6A Series MICROSmart
Communication Manual".

= D8820: Download Files for Server Functions from SD Memory Card Execution Information
Information in executing the download of the files for Server Functions. The allocation of bits in the device (bit assignment) is as

follows.
Bit Bit Bit Bit
15 8 7 0
T T T I T T T T T T I T T T
D8820
1 1 1 I 1 1 1 1 1 1 I 1 1 1
- T J - ~ J o T AN J
Reserved Reserved Execution Trigger
0 (fixed) 0 (fixed) 1: Power-up

Download/upload Direction 2: Special Device

1: Download
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= D8821: Download Files for Sever Functions from SD Memory Card Execution Error Information
Error information in executing the download of the files for sever functions. For details, see Chapter 11 "SD Memory Card" in the
"FC6A Series MICROSmart User’s Manual".

m D8822: Web Server Current Number of Connections (Plus CPU Module)
The current number of connections for the web server function. D8822 is only supported on Plus CPU module. For details, see
Chapter 11 "SD Memory Card" in the "FC6A Series MICROSmart User’s Manual".
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Device Names and Symbols

m Inputs (I), Expansion Inputs (I)
Devices that input on/off information from external devices to the controller.

= Outputs (Q), Expansion Outputs (Q)
Devices that output on/off information from the controller to external devices.

= Internal Relays (M)
Bit devices used internally on the controller.

m Special Internal Relays (M)
Bit devices used internally on the controller. Special functions are assigned to each bit.

= 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.

u Timer (T)
Timers used internally in the controller. 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" on page 3-6.

= Counters (C)
Counters used internally in the controller. 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" on page 3-6.

= Data Registers (D)
Word devices that are used for writing numerical data internally in the controller. These can also be used as bit devices.

= Special Data Registers (D)
Word devices that are used for writing numerical data internally in the controller. Special functions are assigned to each data
register. These can also be used as bit devices.

= Index Register (P)
2-word devices that are used for storing indirect data. These can be used for specifying device addresses indirectly. For details
on index register (P), see Chapter 3 "Device Addressing for Instruction Execution" on page 3-12.

Note: Indirect Addressing means using the device address to which the value (indirect value) is added to the configured device address as the
actual read from or write to address number.
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List of Type IDs and Status

= Type ID
Expansion module and HMI module
- Type ID - Type No.
Hexadecimal Binary
0x00 0000 0000 FC6A-N16B1, FC6A-N16B4, FC6A-N16B3
0x01 0000 0001 FC6A-R161, FC6A-R164, FC6A-T16K1, FC6A-T16K4, F6A-T16P1, FC6A-T16P4, F6A-T16K3, FCA-T16P3
0x02 0000 0010 FC6A-N32B3
0x03 0000 0011 FC6A-T32K3, FC6A-T32P3
0x04 0000 0100 FC6A-N08B1, FC6A-N08B4, FC6A-N08A11, FC6A-NO8A14
0x05 0000 0101 FC6A-R081, FC6A-R084, FC6A-TO8K1, FC6A-T08K4, FC6A-TO8P1, FC6A-T08P4
0x06 0000 0110 FC6A-M08BR1, FC6A-M08BR4
0x07 0000 0111 FC6A-M24BR1, FC6A-M24BR4
0x18 0001 1000 FC6A-PH1
0x19 0001 1001 FC6A-EXM2, FC6A-EXM24
Ox1A 0001 1010 FC6A-EXM1S, FC6A-EXM1S4
0x20 0010 0000 FC6A-J2C1, FC6A-12C4
0x21 0010 0001 FC6A-J4A1, FC6A-J4A4
0x22 0010 0010 FC6A-]J8A1, FC6A-18A4
0x23 0010 0011 FC6A-K2A1, FC6A-K2A4
0x24 0010 0100 FC6A-K4A1, FC6A-K4A4
0x25 0010 0101 FC6A-L06A1, FC6A-LO6A4
0x26 0010 0110 FC6A-LO3CN1, FC6A-LO3CN4
0x27 0010 0111 FC6A-J4CN1, FC6A-J4CN4
0x28 0010 1000 FC6A-J8CU1, FC6A-18CU4
0x29 0010 1001 FC6A-F2M1, FC6A-F2M4
0x2A 0010 1010 FC6A-F2MR1, FC6A-F2MR4
0x2B 0010 1011 FC6A-J4CH1Y, FC6A-J4CH4Y
0x2C 0010 1100 FC6A-EXM1M
0x2E 0010 1110 FC6A-SIF52, FC6A-SIF524
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
0x09 0000 1001 FC6A-PTS4, FC6A-PTK4
0x0A 0000 1010 FC6A-PN4
0x0C 0000 1100 FC6A-PC4
OxFF 1111 1111 Not connected
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m Status
Status .
- - Description
Hexadecimal Binary
0x00 0000 0000 Normal
0x81 1000 0001 Communication error (An error has occurred in the communication between the controller and an

expansion module, HMI module, or cartridge.)
0x82 1000 0010 Unknown device detected (A device other than the controller is connected.)
Device setting error (No device is connected or the connected device is different from that set in the

0x83 1000 0011
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.)
0x86 1000 0110 Expansion interface remote master module communication error (An error is occurring in the

communication between the expansion interface remote master and slave modules.)

2-62 LADDER PROGRAMMING MANUAL IDEC



3: INSTRUCTIONS REFERENCE

Introduction

This chapter provides a list of controller 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.

Note: Special expertise is required to create ladder programs and operate the controller. Understand this manual and ladder programs fully to use

the controller effectively.

Basic Instruction List

Symbol Name Function See Page
AND And Series connection of NO contact 4-3
AND LOD And Load Series connection of circuit blocks 4-5
ANDN And Not Series connection of NC contact 4-3
BPP Bit Pop Restores the result of bit logical operation which was saved temporarily 4-6
BPS Bit Push Saves the result of bit logical operation temporarily 4-6
BRD Bit Read Reads the result of bit logical operation which was saved temporarily 4-6
CC= Counter Comparison (=) Equal to comparison of counter current value 4-22
CC>= Counter Comparison (>=) Greater than or equal to comparison of counter current value 4-22
CDbP Dual Pulse Reversible Counter Dual pulse reversible counter (0 to 65,535) 4-13
CDPD 22:::;bvl\;°215nﬁr Pulse Double-word dual pulse reversible counter (0 to 4,294,967,295) 417
CNT Adding Counter Adding counter (0 to 65,535) 4-13
CNTD Double-Word Adding Counter Double-word adding counter (0 to 4,294,967,295) 4-17
CuD ﬁz\//?s\i,\l’)?esgfjr?tz: Up/down selection reversible counter (0 to 65,535) 4-13
CUDD Double-Word Up/Down Double-word up/down selection reversible counter 417

Selection Reversible Counter (0 to 4,294,967,295)
DC= Data Register Comparison (=) Equal to comparison of data register value 4-23
DC>= Data Register Comparison (>=) Greater than or equal to comparison of data register value 4-23
END End Ends a program 4-35
JEND Jump End Ends a jump instruction 4-34
JMP Jump Jumps a designated program area 4-34
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 4-32
MCS Master Control Set Starts a master control 4-32
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 4-26
SFRN Shift Register Not Reverse shift register 4-26
SOTD Single Output Down Falling-edge differentiation output 4-30
SOTU Single Output Up Rising-edge differentiation output 4-30
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Symbol Name Function See Page
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) 4-9
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) 4-9
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) 4-9
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) 4-9

3-2
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Advanced Instruction List

Valid Data Type
Group Symbol Name See Page
W I |D|L|F
NOP NOP No Operation —
MOV Move X | X | X | X]|X 5-1
MOVN Move Not X[ X | X|X 5-5
IMOV Indirect Move X X X 5-6
IMOVN Indirect Move Not X X 5-8
MOVC Move Characters 5-9
BMOV Block Move X 5-12
Move - -
IBMV Indirect Bit Move X 5-13
IBMVN Indirect Bit Move Not X 5-15
NSET N Data Set X[ X | X | X]|X 5-16
NRS N Data Repeat Set X[ X | X | X ]| X 5-17
XCHG Exchange X X 5-19
TCCST Timer/Counter Current Value Store X X 5-20
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 6-2
Data Comparison ICMP>= Interval Compare Greater Thanor Equal To | 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 | XX 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
) 3 . INC Increment X| X | XX 7-14
Binary Arithmetic DEC Decrement X | X | x| X 7-14
ROOT Root X X X 7-15
Sum (ADD) X | X | X | X]|X 7-16
SuM
Sum (XOR) X 7-16
RNDM Random X 7-19
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
i 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

Group Symbol Name MERITEE: See Page

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
) ENCO Encode 10-15
Data Conversion DECO Decode 1016
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 13-2
LCAL Label Call 13-4
LRET Label Return 13-5
; DINZ Decrement Jump Non-zero 13-7

Program Branching "

DI Disable Interrupt 15-1
EI Enable Interrupt 15-1
IOREF I/0 Refresh 14-1
HSCRF High-speed Counter Refresh 14-3
FRQRF Frequency Measurement Refresh 14-4
XYFS XY Format Set X | X 16-1
) ) CVXTY Convert Xto Y X | X 16-3
Coordinate Conversion VYT Corveri Y 1o X X T 164
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 18-9
PWM2 Pulse Width Modulation 2 18-9
PWM3 Pulse Width Modulation 3 18-9
PWM4 Pulse Width Modulation 4 18-9
Pulse RAMP1 Ramp Pulse Output 1 18-17
RAMP2 Ramp Pulse Output 2 18-17
RAMPL Linear Interpolation Control 18-29
ZRN1 Zero Return 1 18-38
ZRN2 Zero Return 2 18-38
ARAMP1 Advanced Ramp 1 18-48
ARAMP2 Advanced Ramp 2 18-48
ABS Set Absolute Position 18-70
JOG JOG Operation 18-73
PID PID Control (FC5A compatible) 19-1
PID Control PIDA PID Control 19-4
PIDD PID with Derivative Decay 19-28

34
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Valid Data Type

Group Symbol Name See Page
Wi I | D|L|F
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
A ) ; COos 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
i ) FIEX First-In Execute X 23-3
File Data Processing -
FOEX First-Out Execute X 23-4
NDSRC N Data Search X | X | X | X|X 23-6
TADD Time Addition 24-1
TSUB Time Subtraction 24-5
Clock HTOS HMS to S 24-11
STOH S to HMS 24-12
HOUR Hour Meter 24-9
A DLOG Data Logging 25-1
Data Logging
TRACE Data Trace 25-16
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 27-10
FLWP Pulse Flow Totalizer X X 27-19
User-defined Macro UMACRO User-defined Macro 28-1
TXD Transmit "1
Lo ETXD Transmit over Ethernet 1
User Communication - T
RXD Receive
ERXD Receive over Ethernet 1
PING PING Ping "
E-mail EMAIL Send E-mail 1

*1 For details on instructions, see FC6A Series MICROSmart Communication Manual.

IDEC
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Advanced Instructions

Structure of an Advanced Instruction

) N ) Opcode
Source Device Destination Device
The opcode is a symbol used to identify the advanced instruction.
Opcode Repeat Cycles Data Type
y ¥ ¥ y Specifies word (W), integer (I), double word (D), long (L), or float
|_ MOV(W) S1R D1R REP ('E) data W) ger () ©®) g
10 * ****x\ ****x\ *k )
Source Device

Data Type Repeat The source device specifies the 16- or 32-bit data to be processed
Designation by the advanced instruction. Some advanced instructions require

two source devices.

Repeat Designation Destination Device

Specifies whether repeat is used for the device or not. The destination device specifies the 16- or 32-bit data to store the

result of the advanced instruction. Some advanced instructions
Specifies the quantity of repeat cycles: 1 through 99. require two destination devices.

Repeat Cycles

Input Condition for Advanced Instructions
Almost all advanced instructions must be preceded by a contact, except NOP (no operation), LABEL (label), and LRET (label
return) instructions. The input condition can be programmed using a bit device such as input, output, internal relay, or shift
register. Timer and counter can also be used as an input condition to turn on the contact when the timer times out or the counter
counts out.

While the input condition is on, the advanced instruction is
executed in each scan. To execute the advanced instruction ‘_{
10

only at the rising or falling edge of the input, use the SOTU or
SOTD instruction.

D10 D20

soTu — Movw)  si-  Di- REP1

While the input condition is off, the advanced instruction is not executed and device statuses are held.

Source and Destination Devices
The source and destination devices specify 16- or 32-bit data, depending on the selected data type. When a bit device such as
input, output, internal relay, or shift register is designated as a source or destination device, 16 or 32 points starting with the
designated number are processed as source or destination data. When a word device such as timer or counter is designated as a
source device, the current value is read as source data. When a timer or counter is designated as a destination device, the result
of the advanced instruction is set to the preset value for the timer or counter. When a data register is designated as a source or
destination device, the data is read from or written to the designated data register.

Using Timer or Counter as Source Device
Since all timer instructions and off-delay timer instructions—subtract from the preset value, the current value is decremented from
the preset value and indicates the remaining time. As described above, when a timer is designated as a source device of an
advanced instruction, the current value, or the remaining time, of the timer is read as source data. Adding counters (CND, CNDD)
start counting at 0, and the current value is incremented up to the preset value. Reversible counters (CDP, CUD, CDPD, CUDD)
start counting at the preset value and the current value is incremented or decremented from the preset value. When any counter
is designated as a source device of an advanced instruction, the current value is read as source data.

Using Timer or Counter as Destination Device
As described above, when a timer or counter is designated as a destination device of an advanced instruction, the result of the
advanced instruction is set to the preset value of the timer or counter. Timer preset values can be 0 through 65,535. Counter
preset values can be 0 through 65,535 or 0 through 4,294,967,295. When a timer or counter preset value is designated using a
data register, the timer or counter cannot be designated as a destination of an advanced instruction. When executing such an
advanced instruction, a user program execution error will result. For details of user program execution error, see "User Program
Execution Error and Ladder Program Execution Error" on page A-20.
Notes:

¢ When a user program execution error occurs, the result is not set to the destination.

* When a timer is designated as the source device or the destination device of a TCCST instruction the current value of the timer is referred.
For details on the TCCST instruction, see Chapter 5 "TCCST (Timer/Counter Current Value Store)" on page 5-20.
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Data Types for Advanced Instructions
When using move, data comparison, binary arithmetic, Boolean computation, bit shift/rotate, data conversion, and coordinate
conversion instructions, data types can be selected from word (W), integer (I), double word (D), long (L), or float (F).

Quantity of Devices Used Processable Range of Data
Symbol Data Type . : — . 3
Words Bits Unit Decimal Hexadecimal
W Word 1 word 16 bits Unsigned 16 bits 0 to 65,535 $0000 to $FFFF
I Integer 1 word 16 bits Signed 16 bits —-32,768 to 32,767 $8000 to $7FFF
. ) . $00000000 to
D Double W 2 2 2 4,294,967,2
ouble Word words 32 bits Unsigned 32 bits 0 to 4,294,967,295 SFFFFFFFF
) _ ) —-2,147,483,648 to $80000000 to
L Long 2 words 32 bits Signed 32 bits 2,147,483,647 $7FFFFFFF

*1 For float (F), see "Floating-Point Data Format" on page 3-8.
*2 When a constant is set in WindLDR, it can be set as decimal or hexadecimal number. Prefix the number with "$" to set it as a hexadecimal

number.

Decimal Values and Hexadecimal Storage (Word, Integer, Double, and Long Data)
The following table shows hexadecimal equivalents which are stored in the CPU, as a result of addition and subtraction of the

decimal values shown:

Data Type Result of Addition Hexadecimal Storage Result of Subtraction Hexadecimal Storage
65,535 FFFF
0 0000 0 0000
Word 65,535 FFFF -1 (BW) FFFF
131,071 (CY) FFFF —65,535 (BW) 0001
—-65,536 (BW) 0000
65,534 (CY) 7FFE 65,534 (BW) 7FFE
32,768 (CY) 0000 32,768 (BW) 0000
32,767 7FFF 32,767 7FFF
0 0000 0 0000
Integer -1 FFFF -1 FFFF
-32,767 8001 -32,767 8001
-32,768 8000 -32,768 8000
-32,769 (CY) FFFF 32,769 (BW) FFFF
—65,535 (CY) 8001 -65,535 (BW) 8001
4,294,967,295 FFFFFFFF
0 00000000 0 00000000
Double Word 4,294,967,295 FFFFFFFF -1 (BW) FFFFFFFF
8,589,934,591 (CY) FFFFFFFF —4,294,967,295 (BW) 00000001
—4,294,967,296 (BW) 00000000
4,294,967,294 (CY) 7FFFFFFE 4,294,967,294 (BW) 7FFFFFFE
2,147,483,648 (CY) 00000000 2,147,483,648 (BW) 00000000
2,147,483,647 7FFFFFFF 2,147,483,647 7FFFFFFF
0 00000000 0 00000000
Long -1 FFFFFFFF -1 FFFFFFFF
-2,147,483,647 80000001 -2,147,483,647 80000001
—2,147,483,648 80000000 -2,147,483,648 80000000

-2,147,483,649
—4,294,967,295

(CY) FFFFFFFF
(CY) 80000001

-2,147,483,649
—4,294,967,295

(BW) FFFFFFFF
(BW) 80000001

IDEC
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Floating-Point Data Format

The controller can specify floating-point data (F) for advanced instructions. Like double word (D) and long integer (L) data,
floating-point data also uses two consecutive data registers to execute advanced instructions. The controller supports the floating-
point data based on the single storage format of the IEEE (The Institute of Electrical and Electronics Engineers) Standard 754.

Single Storage Format

The IEEE single storage format consists of three fields: a 23-bit fraction, f; an 8-bit biased exponent, e; and 1-bit sign, s. These
fields are stored contiguously in one 32-bit word, as shown in the figure below. Bits 0:22 contain the 23-bit fraction, f, with bit 0
being the least significant bit of the fraction and bit 22 being the most significant; bits 23:30 contain the 8-bit biased exponent, e,
with bit 23 being the least significant bit of the biased exponent and bit 30 being the most significant; and the highest-order bit 31
contains the sign bit, s.

31 30 23 22 0

s e[30:23] f[22:0]

23-bit fraction

8-bit biased exponent
Sign bit (0: positive, 1: negative)

The table below shows the correspondence between the values of the three constituent fields s, e, and f and the value represented
by the single storage format bit pattern. When any value out of the bit pattern is entered to the advanced instruction or when
execution of advanced instructions, such as division by zero, has produced any value out of the bit pattern, a user program
execution error will result.

Value Sign Field s Exponent Field e Fraction Field f Representation in WindLDR
s=0 (if +0)
+ = = .
0 s=1 (if -0) e=0 f=0 0.0
Denormal numbers e=0 f£0 -1.175494E-38 to 1.175494E-38
. . -3.402823E+38 to -1.175494E-38
Normal numbers s=0 (!f Value>0) 0<e<255 Arbitrary 1.175494E-38 to 3.402823E+38
— s=1 (if Value<0)

+oo (% infinities) =255 f=0 INF
NaNs (Not a number values) - f£0 NAN

Carry and Borrow in Floating-Point Data Processing
When advanced instructions involving floating-point data are executed, special internal relay M8003 (carry and borrow) is updated.

M8003 Execution Result Value

1 #0 Overflow (exceeds the range between —3.402823x1038 and 3.402823x10%8)

1 0 Not zero (within the range between —1.175495x10738 and 1.175495x10738)

0 0 Zero

Not Zero
Overflow / \ Overflow
M8003 1 0 1{o]1 1

Execution Result -3.402823x10%8 -1.175495x1038 0  1.175495x10738 3.402823x10%

LADDER PROGRAMMING MANUAL
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32-bit Data Storage
The method of storing 32-bit data in a device depends on the controller type.
FT2J: The upper word is stored in the first device.

FC6A: The 32-bit data is stored in devices according to the method selected in Function Area Settings. For applicable devices
and instructions, see Chapter 5 "32-bit Data Storage Setting" in the FC6A Series MICROSmart User’s Manual.

Word devices™:

Bit devices™:

The controller type is the FT2], or the FC6A that From Upper Word is selected under Device Settings.

The data storage when From Upper Word is selected under Device Settings

When DO is specified as the source or destination device, the upper word is stored in DO and the lower
word is stored in D1.

Double word data (constant)

Upper word Lower word
/—)% /—)%

[1 234567 8]———»D0: [1 2 3 4|Upperword
(Hexadecimal)
L——p DI1: 5 6 7 8 |Lowerword

In the FC6A, the data storage when From Lower Word is selected under Device Settings.

When DO is specified as the source or destination device, the lower word is stored in DO and the upper
word is stored in D1.

Double word data (constant)

Upper word Lower word

/—/%/—/%

[1 234’56 7 8|———»D0: [5 6 7 8]Lowerword
(Hexadecimal)
L——p» D1: |1 2 3 4 |Upperword

The controller type is the FT2], or the FC6A that From Upper Word is selected under Device Settings.

When RO is specified as the source or destination device, the upper word is stored in RO to R15 and the
lower word is stored in R16 to R31.

Double word data (constant)

Upper word Lower word R15 RO
e — S \ ’s
[1 234567 8] ROtoR15: [ 273 4] Upperword
(Hexadecimal) R31 R16
N ¥

R16 to R31: 5 6 7 8| Lowerword

In the FC6A, the data storage when From Lower Word is selected under Device Settings

When RO is specified as the source or destination device, the lower word is stored in R0-R15 and the
upper word is stored in R16-R31.

Double word data (constant)

Upper word Lower word R15 RO
[1 23456 7 8 RO to R15: 5 6 7 8| Lowerword

(Hexadecimal) R31 R16
N X

R16 to R31: 1 2 3 4| Upperword

*1 For bit devices and word devices, see Chapter 2 "Devices" on page 2-1.

IDEC
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User Program Execution Errors
Note: When you use the FT2J, replace "user program execution error" with "ladder program execution error".
When an advanced instruction is executed, a user program execution error occurs when any of the following conditions are met.
e the result of the adavnced instruction is invalid
e source or destination device that is indirectly specified in the advanced instruction exceeds the valid device range
o the advanced instruction does not operate correctly
For example, the data in the source device does not comply with the normal floating-point format when the data type is Float (F).
For details about device ranges, see Chapter 2 "Devices" on page 2-1.
When a user program execution error occurs, special internal relay M8004 turns on and the corresponding error code is stored in
special data register D8006. For details about the error codes, see "User Program Execution Error and Ladder Program Execution
Error" on page A-20.
When a user program execution error occurs, instructions operate as follows:
* When the source data is invalid, the execution of the advanced instruction is canceled and the data in the destination device is not changed.

* When the execution result is invalid, a value is stored in the destination device.
For details on stored values, see the descriptions of relevant instructions.

« If a user program execution error occurred during a repeat operation, the operation is canceled and the next repeat operation is executed.
M8004 is retained even when no further user program execution errors occur during subsequent repeat operations.

Example: User program execution error during a repeat operation
When the source data does not comply with the normal floating-point format.

When the second repeat operation is executed, special internal relay M8004 turns on because the source data is not a normal
number in floating-point format.

The second repeat operation is canceled and the third repeat operation is executed.

| MOV(F) S1(R) Di(R) REP
DO D100 3
(Do, D1) 3.14 ———————————» (D100, D101) 3.14
Not a normal Not executed Previous value is
—»
(D2, D3) number M8004=0ON (D102, D103) retained
(D4, D5) 1.414 [ (D104, D105) 1.414

Carry and Borrow

When the result of an operation exceeds the valid device range, a carry (CY) or borrow (BW) occurs.
Carrying and borrowing occur in the following conditions according to the data type:

Data Type Status

Word Exceeds range between 0 and 65,535

Integer Exceeds range between -32,768 and 32,767

Double Word Exceeds range between 0 and 4,294,967,295

Long Exceeds range between -2,147,483,648 and 2,147,483,647
If an overflow or underflow occurs

Float For details on overflow and underflow, see "Carry and Borrow in Floating-Point Data Processing" on
page 3-8.

When a carry or borrow occurs, special internal relay M8003 (carry and borrow) turns on.

For example, when DO has a value of FFFFh and +1 is added using an INC instruction, the result is 10000h, but when the data
type is Word (W), 0000h is stored in DO and 1 is stored in M8003.

3-10 LADDER PROGRAMMING MANUAL IDEC
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Discontinuity of Device Areas
Each device area is discrete and does not continue, for example, from input to output or from output to internal relay. In addition,
special internal relays are in a separate area from internal relays. Data registers and special data registers are in separate areas
and do not continue with each other.

Example: When using FC6A

The internal relay ends at M7997. Since the MOV (move) instruction reads 16 internal

_| |_ MOV(W) S1 - D1- REP relays, the last internal relay exceeds the valid range, resulting in a user program
M8125 M7990 DO
syntax error.

This program results in a user program syntax error. The destination of the

_| |_ MUL(W) S1-— S2 - D1 - REP MUL (multiplication) instruction requires two data registers D61999 and
10 D100 D200  D61999 D62000. Since D62000 exceeds the valid range, a user program syntax error
oceurs.

Advanced instructions execute operation only on the available devices in the valid area. If a user program syntax error is found
during programming, WindLDR rejects the program instruction and shows an error message.

The MOV (move) instruction sets data of data register DO to 16 internal relays M7980

|_ MOV(W) S1- D1iR REP through M7997 in the first repeat cycle. The destination of the second cycle is the next
M8125 DO M7980 2 16 internal relays M8000 through M8017, which are invalid, resulting in a user program
syntax error.

For details about repeat operations of each advanced instruction, see the following
chapters.
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Device Addressing for Instruction Execution

This section provides an explanation about how source and destination devices used by instructions for the execution can be
specified. There are two ways to specify the device to use: Direct Addressing and Indirect Addressing.

Direct Addressing
In direct addressing, source and destination devices are specified with the devices to use.

m Direct Addressing Operation

Example: When the source device (D0010) of the MOV(W) is directly specified.
The data in D0010 is transferred to D0002.

| MOV(W) SL1- DI1- REP D0000
: D0010 D0002 D0001
D0002

Transfer

(

D0010 Data

m Devices that can be directly addressed

I Q M R T C D P Constant
X X X X X X X X X

m Instructions supporting the direct addressing
All basic and advanced instructions support the direct addressing.

Indirect Addressing

Indirect Addressing Format
The index register Pn indicates the offset from the base device. Indirect addressing is possible by specifying source devices and
destination devices with the base device and the index register. The format of the indirect addressing is as follows:

"Base Device" + ":" + "Pn (Address n of the index register)"

Example: When the base device is D0010 and the index register P3 is used.
After D0010, add ":" and "P3".
D0010:P3

Indirect Addressing Operation

Example: When the source device (D0010) of the MOV(W) instruction is indirectly specified with P3.
The data in P3 is added to the address of D0010, so D(10 + (P3)) = D (10 + (100)) = D0110, and the data in
D0110 is transferred to D0002.

| MOV(W) SI - Di- REP D0000
! D0010:P3 D0002 D0001
D0002

Index register

PO 1 %

P1 10 D0010

P2 = Transfer
p3[ 100 —90% %

D0110 Data
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Index Registers
16 index registers (PO to P15) can be used, and the data type of the index register is L (long).

Example: LOD M10:PO

e P0=-3 e P0=5
This indirect addressing indicates M0005, which is 3 bits This indirect addressing indicates M0015, which is five bits
behind of M0010. ahead of M0010.
LOD Instruction LOD Instruction
| e
|| ||
| 11
M0010:PO M0010:PO
Ind ot 3 M0005 ic M0010
ndex register
J 3 ZC M0006 Ind - ’c M0011
- ndex register
c M0010 PO MO0013
4G
sC M0014
MO0015
e P0=10

This indirect addressing indicates M0022, which is 10 bits
ahead of M0010.

LOD Instruction
|~
J
MO0010:PO
M0010
M0011
Index register 2C
+10 M0012
o < 3 s
4C
sc M0014
6C M0015
7C M0016
sC M0017
oC M0020
Tl M0021
L M0022
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Example: MOV(D) 1234 D10:PO

e P0=-3
This indirect addressing indicates D0007, which is 3 words
behind of D0010.

|_

Index register

MOvV({D) S1- D1- REP
1234 D0010:PO
D0007 a2
3¢ Transfer
2 D0008
) D0009
C D0010

¢ P0=5
This indirect addressing indicates D0015, which is 5 words
ahead of D0010.

| MOvV({D) S1- D1- REP
1234 D0010:P0O
\C D0010
D0011
Index register 2G D002
+5 3
PO C 0053
4G
sC D0014
D0015 |e—t232
Transfer

Values stored in the index registers is 32-bit and its data type is L (long). Index registers can directly specified as source and
destination devices in MOV(L), ADD(L), SUB(L), and MUL(L) instructions and values in index registers can be moved or

manipulated.

Example: MOV(L) -123456 PO
e -123456 is transferred to PO.

Notes:

’—H—

MOV()

S1-

D1- REP
-123456 PO

¢ Index registers cannot be used in scripts.
o Indirect addressing to a different device type is not possible.
¢ Each of the following ranges of data registers is handled as a different device from the others:

FT23:

D0000 to D3999, D8000 to D8199
M0000 to M7997, M8000 to D8177

FC6A:

All-in-One CPU module/ CAN J1939 All-in-One CPU module:
D0000 to D7999, D8000 to D8499, D10000 to D55999
M0000 to M2557, M2560 to M7997, M8000 to D8317, M10000 to M17497

Plus CPU module:

D0000 to D7999, D8000 to D8899, D10000 to D61999, D70000 to D269999
M0000 to M7997, M8000 to M9997, M10000 to M21247
« If indirectly specified devices are beyond the device range, a user program execution error (1: Source/destination device exceeds range) will

occur.

* When the indirect addressing is used, the base device and index register cannot be specified with the tag names.
« Indirect addressing for data register bits is not supported.
* The four instructions that can be used to modify the values of the index registers are MOV(L), ADD(L), SUB(L), and MUL(L). Specify P (index

register) directly in those instructions.

Devices that can be indirectly addressed

Q

Constant

X X

X

3-14
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Instructions supporting the indirect addressing

= Basic Instructions

Command

Indirect
Addressing

Comments

LOD, LODN

X

Not possible when specifying a bit in a data register.

OUT, OUTN

Not possible when specifying a bit in a data register.

SET, RST

Not possible when specifying a bit in a data register.

AND, ANDN

Not possible when specifying a bit in a data register.

OR, ORN

x| X[ X| X

Not possible when specifying a bit in a data register.

AND LOD

OR LOD

BPS, BRD, BPP

TML, TIM, TMH, TIMS,
TMLO, TIMO, TMHO, TIMSO

Indirect addressing is not supported because unique numbers are allocated.

CNT, CDP, CUD,
CNTD, CDPD, CUDD

Indirect addressing is not supported because unique numbers are allocated.

CC=, CC>=, DC=, DC>=

SFR, SFRN

SOTU, SOTD

MCS, MCR

JMP, JEND

END

m Advanced Instructions

Instruction

Indirect
Addressing

Comments

NOP

MOV, MOVN

X

IMOV, IMOVN

MOVC

BMOV

x| <

1BMV, IBMVN

NSET

NRS

XCHG

TCCST

X| X | X| X

CMP=, CMP<>, CMP<,
CMP>, CMP<=, CMP>=

>

ICMP>=

>

LC=, LC<>, LCx,
LC>, LC<=, LC>=

>

ADD

SuB

MUL

DIV

INC

DEC

ROOT

SUM

RNDM

ANDW

ORW

XORW

SFTL, SFTR

BCDLS

WSFT

ROTL, ROTR

XX | X | X[ X| X| X[ X| X|X|X]|X|X|X|X|X

IDEC
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Instruction

Indirect
Addressing

Comments

HTOB

X

BTOH

HTOA

ATOH

BTOA

ATOB

X[ X| X| X[ X

ENCO

DECO

BCNT

ALT

CVDT

DTDV

DTCB

SWAP

X X | X| X[ X| X

WKTIM

WKTBL

WEEK

YEAR

MSG

DISP

DGRD

LABEL

LMP

LRET

DINZ

IOREF

HSCRF

FRQRF

COMRF

DI

EI

XYFS

CVXTY

CVYTX

AVRG

PULS

PWM

RAMP

RAMPL

ZRN

ARAMP

ABS

JOG

PID

PIDA

PIDD

DTML, DTIM, DTMH, DTMS

TTIM

RAD

DEG

SIN

Cos

TAN

ASIN

X[ X| X| X| X| X

3-16
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Instruction

Indirect
Addressing

Comments

ACOS

X

ATAN

LOGE

LOG10

EXP

POW

X[ X| X| X[ X

FIFOF

FIEX

FOEX

NDSRC

TADD

TSUB

HOUR

HTOS

STOH

DLOG

TRACE

SCRPT

Index registers cannot be used in scripts.

SCALE

FLWA

FLWP

UMACRO

Indirect addressing is possible in the instructions programmed in user-defined macros.

TXD, RXD, ETXD, ERXD

PING

EMAIL

IDEC
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Introduction

This chapter describes the basic instructions that perform sequence control.

LOD (Load)

Starts the logical operation with a NO (normally open) contact.

LODN (Load Not)

Starts the logical operation with a NC (normally closed) contact.

Ladder Diagram

Valid Devices

Instruction I M T C R D P
— LOD
LODN X X X X X X -

/| The valid device range depends on the controller type. For details, see Chapter 2 "Devices" on page 2-1.
Specify the bit by inserting a "." between the data register number and the bit position.
Non-retentive data registers cannot be specified by inserting a "." between the data register number and the bit position.
Special data registers cannot be used.

Note: A total of eight LOD and/or LODN instructions can be programmed consecutively.

OUT (Output)

Outputs the result of bit logical operation to the specified device.

OUTN (Output Not)

Outputs the inverted result of bit logical operation to the specified device.

Ladder Diagram Valid Devices

Instruction

I M T C R D P
ouT
OUTN o X - - - X -

The valid device range depends on the controller type. For details, see Chapter 2 "Devices" on page 2-1.

Specify the bit by inserting a "." between the data register number and the bit position.

Non-retentive data registers cannot be specified by inserting a "." between the data register number and the bit position.
Special data registers cannot be used.

Multiple OUT and OUTN

There is no limit to the number of OUT and OUTN instructions that can be programmed

into one rung.

IDEC
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Programming multiple outputs of the same output number is not recommended. However,

if doing so, it is good practice to separate the outputs with the JMP/JEND set of
instructions, or the MCS/MCR set of instructions. These instructions are detailed later in

this chapter.

When the same output number is programmed more than once within one scan, the

output nearest to the END instruction is given priority for outputting. In the example on the

right, output QO is off.

Examples: LOD (Load), OUT (Output), and NOT

Ladder Diagram Program List
Instruction Data
10 Qo0 LOD 10
ouTt Qo
LOD I1
Il Q1 OUTN Q1
Ladder Diagram Program List
Instruction Data
M2 Qo0 LOD M2
ouT Qo
Ladder Diagram Program List
L/ Instruction Data
Qo0 Q1 LODN Qo0
ouT Q1
Ladder Diagram Program List
Instruction Data
T0 Q2 LOD TO
OUTN Q2
Ladder Diagram Program List
L Instruction Data
Ci Q10 LODN Ci
ouT Q10
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4: BASIC INSTRUCTIONS

SET

Turns on the specified device when the execution condition is turned on.

RST (Reset)

Turns off the specified device when the execution condition is turned off.

The SET and RST (reset) instructions are used to set (on) or reset (off) outputs, internal relays, and shift register bits. The same
output can be set and reset many times within a program. SET and RST instructions operate in each scan while the input is on.

Ladder Diagram Program List Timing Chart
- ON
6 Instruction Data 10 o [
10 Qo LOD 10
SET Q oo [
® LOD 1
Il Qo0 ON
RST Qo0 Q0 e | |

Valid Devices

Instruction I Q M T C R D P
SET
RST — X X — — X X —

The valid device range depends on the controller type. For details, see Chapter 2 "Devices" on page 2-1.

Specify the bit by inserting a "." between the data register number and the bit position.

Non-retentive data registers cannot be specified by inserting a "." between the data register number and the bit position.
Special data registers cannot be used.

Note: For restrictions on ladder programming of SET and RST instructions, see "Restriction on Ladder Programming" on page 4-37.

AND
The AND instruction is used for programming a NO contact in a series.

ANDN (And Not)

The ANDN instruction is used for programming a NC contact in a series.

The AND or ANDN instruction is entered after the first set of contacts.
Ladder Diagram Program List Timing Chart
n ON
_| | | | c Instruction Data 10 OFF | |
10 I1 Qo LOD 10 oN
AND I Il e | I
ouT Qo0 oN
— —/ |_O_ LOD 10 Q0 o | |
10 I1 Q1 ANDN 1
ouT 1 ON ]
Q QL o

When both inputs I0 and I1 are on, output QO is on. When either input 10 or I1 is off, output QO is off.
When input 10 is on and input I1 is off, output Q1 is on. When either input I0 is off or input I1 is on, output Q1 is off.

Valid Devices

Instruction I Q M T C R D P
AND
ANDN X X X X X X X —

The valid device range depends on the controller type. For details, see Chapter 2 "Devices" on page 2-1.

Specify the bit by inserting a "." between the data register number and the bit position.

Non-retentive data registers cannot be specified by inserting a "." between the data register number and the bit position.
Special data registers cannot be used.
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4: BASIC INSTRUCTIONS

OR

The OR instruction is used for programming a NO contact in parallel.

ORN (Or Not)

The ORN instruction is used for programming a NC contact in parallel.

The OR or ORN instruction is entered after the first set of contacts.

Ladder Diagram

_|

I0

_|

Il

_|

I0

—/
1

When either input I0 or I1 is on, output QO is on. When both inputs 10 and I1 are off, output QO is off.
When either input I0 is on or input I1 is off, output Q1 is on. When input I0 is off and input I1 is on, output Q1 is off.

Valid Devices

Q1

Program List

Instruction Data
LOD 10
OR I1
ouT Qo0
LOD 10
ORN I1
ouT Q1

Instruction I Q M T C R D
OR
ORN X X X X X X X

Timing Chart

10

nn

Qo

Q1

The valid device range depends on the controller type. For details, see Chapter 2 "Devices" on page 2-1.

Specify the bit by inserting a "." between the data register number and the bit position.

ON
OFF

ON
OFF

ON
OFF

ON
OFF

[ 1]
[ 1
[ 1

Non-retentive data registers cannot be specified by inserting a "." between the data register number and the bit position.
Special data registers cannot be used.
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4: BASIC INSTRUCTIONS

AND LOD (Load)

The AND LOD instruction is used to connect, in a series, two or more circuits starting with the LOD instruction.

The AND LOD instruction is the equivalent of a “node” on a ladder diagram.

When using WindLDR, the user does not need to program the AND LOD instruction. The circuit in the ladder diagram shown below
is converted into AND LOD when the ladder diagram is compiled.

Ladder Diagram

10 ‘ 2 Q0
I3

Timing Chart

10 ON I

Program List

Instruction Data
LOD 10
LOD 12
OR 13
ANDLOD
ouT Qo0

1

When input I0 is on and either input 12 or I3 is on,

OFF

ON

2 o

[ 1]

]

output QO is on.
When input 10 is off or both inputs I2 and I3 are off,

ON

B3 o

—

]

output QO is off.

ON
Q0 o

1 1]

1

OR LOD (Load)
The OR LOD instruction is used to connect, in parallel, two or more circuits starting with the LOD instruction.

The OR LOD instruction is the equivalent of a “node” on a ladder diagram.

When using WindLDR, the user does not need to program the OR LOD instruction. The circuit in the ladder diagram shown below
is converted into OR LOD when the ladder diagram is compiled.

Ladder Diagram
— —
10 Il

— —
12 I3

Timing Chart

Qo

ON I—l
1o OFF

Program List

Instruction Data
LOD 10
AND Il
LOD 12
AND 13
ORLOD
ouT Qo0

ON

I o

ON

2 o

ON

B o

ON
Q0 o

IDEC

When both inputs I0 and I1 are on or when both
inputs I2 and I3 are on, output QO is on.

When either input I0 or I1 is off and either input 12 or
I3 is off, output QO is off.
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4: BASIC INSTRUCTIONS

BPS (Bit Push)

The BPS (bit push) instruction is used to temporarily save the result of bit logical operation.

BRD (Bit Read)

The BRD (bit read) instruction is used to read the result of the temporarily saved bit logical operation.

BPP (Bit Pop)

The BPP (bit pop) instruction is used to restore the result of the temporarily saved bit logical operation.

When using WindLDR, the user does not need to program the BPS, BRD, and BPP instructions. The circuit in the ladder diagram

shown below is converted into BPS, BRD, and BPP when the ladder diagram is compiled.

Ladder Diagram

Program List

L} BPS |} O— Instruction Data
10 I1 Q1 LOD 10
BPS
| |
BRD 1 | O— AND I
12 Q2 ouT Q1
1 1 BRD
BPP 5 g_ AND ¥)
ouT Q2
BPP
AND 13
ouT Q3
Timing Chart
ON
0 o | | |
ON
I o I | | |
ON
2 o [ | [ |
ON ]
I3 OFF
ON
QL o [ |
ON
Q2 o [ |
ON
QB o [ |

When both inputs 10 and I1 are on, output Q1 is turned on.

When both inputs 10 and 12 are on, output Q2 is turned on.

When both inputs 10 and I3 are on, output Q3 is turned on.
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4: BASIC INSTRUCTIONS

TML (1-s Timer)

The TML instruction is a subtractive timer with a timer base of 1 s.

TIM (100-ms Timer)

The TIM instruction is a subtractive timer with a timer base of 100 ms.

TMH (10-ms Timer)

The TMH instruction is a subtractive timer with a timer base of 10 ms.

TMS (1-ms Timer)

The TMS instruction is a subtractive timer with a timer base of 1 ms.

FC6A
Each timer must be allocated to a uniqgue number.

Symbol Device Address Range Increments Preset Value
TML Device: Timer (T) 0to 65,535 s 1s Constant: 0 to 65,535
TIM Device address: The valid device 010 6,553.5s 100 ms Data registers: The valid device

range depends range depends

TMH on the controller 0t0655.355s 10 ms on the controller
™S type. 0t0 65.535 s 1ms type.

For details about the valid device range, see Chapter 2 "Devices" on page 2-1.

To indirectly specify the value, specify it with a data register number, and specify the value of the data register in the range of 0 to 65,535.

TML (1-s Timer)

Ladder Diagram (TML)

L | —{™L To H
10 4

— — —0—
It TO Qo

TIM (100-ms Timer)

Ladder Diagram (TIM)

—{ Ti™ T1
10 20

—
I T1 Q1

TMH (10-ms Timer)

Ladder Diagram (TMH)

|— TMH T2
10 100

—
Il T2 Q2

IDEC

Program List

Instruction Data
LOD 10
TML TO

4
LOD I1
AND TO
ouT Qo
Program List

Instruction Data
LOD 10
TIM T1

20
LOD I1
AND T1
ouT Q1
Program List

Instruction Data
LOD 10
TMH T2

100
LOD I1
AND T2
ouT Q2

Timing Chart

ON

0 o

ON

0 ore

45—

ON

I o

ON
Q0 o

]
1]
]

Timing Chart

ON

0 o

ON
T1

OFF

ON

I o

ON
Ql o

Timing Chart

ON |

10 OFF

ON

T2 o

ON

I o

ON
Q2 o
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4: BASIC INSTRUCTIONS

TMS (1-ms Timer)

Ladder Diagram (TMS) Program List Timing Chart
: o
| ™S 3 Instruction Data 10 OF’E | I
10 500 LOD 10 o= 05s
™S T3 3 [ [

1

OFF
— 500
T3 Q3 LOD I I 0‘;’2 [ |

AND T3
out Q3 ON | |
QB o

The timer output turns on when the current value (timed value) reaches 0. The current value returns to the preset value when the

timer

input is off. If a current value is changed during countdown, the change becomes effective immediately.

Notes:

Certain instructions can be programmed in a series after a timer instruction in WindLDR. These instructions are not automatically connected
to the right power rail. For details, see "Timer Circuit" on page 4-11.

|_ TML  T000|

10000 4

| | |
I |
10001 T0O00 Q0000

When a timer device is designated as a source device of an advanced instruction, the current value, or the remaining time, of the timer is
read as source data. When a timer device is designated as a destination device of an advanced instruction, the result of the advanced
instruction is set to the preset value of the timer.

For details on programming and errors in timer instructions, see the following pages.

"Timer Circuit" on page 4-11

"Timer Accuracy" on page 4-11

"Restriction on Ladder Programming" on page 4-37

When the timer instruction in a subroutine program and a branch destination ladder program created using program branching instructions,
note the following.

¢ To initialize a timer instruction, turn off the input of the timer instruction for one or more scan cycles after the jump.
¢ The timer instruction must be executed each scan from the start of counting until the time up.
For details of subroutine programs and branch instructions, see Chapter 13 "Program Branching Instructions" on page 13-1.
Timer device cannot be used more than once in a ladder program.
The timer instructions cannot be used in an interrupt program. If used in an interrupt program, a user program execution error will result and
error code 18 will be stored in the user program execution error code (D8006). For details of user program execution errors, see to Chapter 3
"User Program Execution Errors" on page 3-10.
The preset value of the timer instruction can be changed by an external device (programmable display, etc.), WindLDR, or controller
operation. When power is off, the preset values that were changed are cleared and the original preset values are loaded. However, the FC6A
can retain the changed preset value even when the power is turned off. The setting method for retaining the changed preset value is as
follows.
Using WindLDR
WindLDR menu bar, select Online > Monitor > Monitor, in the PLC group, click Status, and then click Confirm under TIM/CNT
preset value. Once a preset value is confirmed, it cannot be reset to the preset value before the change even if it is cleared.
Using the HMI module
For details on the HMI module, see Chapter 7 "HMI function" in FC6A Series MICROSmart User’s Manual.
For data movement when changing, confirming, and clearing preset values, see "Changing, Confirming, and Clearing Preset Values for
Timers and Counters" on page 4-21.
If a timer preset value is changed during countdown, the timer remains unchanged until the input of the timer instruction is turned off.
If a timer preset value is changed to 0, then the timer stops operation, and the timer output is turned on immediately.
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4: BASIC INSTRUCTIONS

TMLO (1-s off-delay timer)

The TMLO instruction is a subtractive off-delay timer with a timer base of 1 s.

TIMO (100-ms off-delay tim

er)

The TIMO instruction is a subtractive off-delay timer with a timer base of 100 ms.

TMHO (10-ms off-delay timer)
The TMHO instruction is a subtractive off-delay timer with a timer base of 10 ms.

TMSO (1-ms off-delay timer)

The TMSO instruction is a subtractive off-delay timer with a timer base of 1 ms.

Each timer must be allocated to a un

iqgue number.

Symbol Device Address Range Increments Preset Value
TMLO Device: Timer (T) 0to 65,535 s 1s Constant: 0 to 65,535
TIMO Device address: The valid device 010 6,553.5s 100 ms Data registers: The valid device
range depends range depends
TMHO on the controller 0t0655.355s 10 ms on the controller
TMSO type. 0t0 65.535 s 1ms type.

For details about the valid device range, see Chapter 2 "Devices" on page 2-1.

To indirectly specify the value, specify it with a data register number, and specify the value of the data register in the range of 0 to 65,535.

TMLO (1-s Off-delay Timer)

Ladder Diagram (TMLO)

— —— ™LO T0O H
10

4

—H — —O—
11 TO Qo

Program List

TIMO (100-ms Off-delay Timer)

Ladder Diagram (TIMO)

— Mo T
I0 20

—
I T1 Q1

TMHO (10-ms Off-delay Timer)

Ladder Diagram (TMHO)

|— TMHO T2 H
10 100

— —O—
Il T2 Q2

IDEC

Instruction Data
LOD 10
TMLO TO

4
LOD 1
AND TO
ouT Qo0
Program List

Instruction Data
LOD 10
TIMO T1

20
LOD I1
AND T1
ouT Q1
Program List

Instruction Data
LOD 10
TMHO T2

100
LOD I1
AND T2
ouT Q2

Timing Chart

o &

0 N ]

OFF

ON

I o

ON
Q0 o

Timing Chart

el [
0 o

ON

T o I

ON

I o

ON
QL o

Timing Chart

ON I

Io OFF

ON |

T2 o

ON

Il OFF

ON
Q2 o
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4: BASIC INSTRUCTIONS

TMSO (1-ms Off-delay Timer)

Ladder Diagram (TMSO) Program List Timing Chart
: ON
L ™so 1 L Instruction Data 10 o | |
10 500 LOD 10 > 05s
TMSO T3 13 N ] |

— — —O— 500 orF
ol 3 03

LOD I n N
AND T3 OFF | I

ouT Q3 ON
QB o | I

The timer output turns off when the current value (timed value) reaches 0. The current value returns to the preset value when the
timer input is on. If a current value is changed during countdown, the change becomes effective immediately.

Notes on the off-delay timer instructions:

4-10

Certain instructions can be programmed in a series after an off-delay timer instruction in WindLDR. These instructions are not automatically
connected to the right power rail. For details, see "Timer Circuit" on page 4-11.

When a timer device is designated as a source device of an advanced instruction, the current value, or the remaining time, of the timer is
read as source data. When a timer device is designated as a destination device of an advanced instruction, the result of the advanced
instruction is set to the preset value of the timer.

For details on programming and errors in off-delay timer instructions, see the following pages.

"Timer Circuit" on page 4-11

"Timer Accuracy" on page 4-11

"Restriction on Ladder Programming" on page 4-37

When the off-delay timer instruction in a subroutine program and a branch destination ladder program created using program branching
instructions, note the following.

¢ To initialize a off-delay timer instruction, turn on the input of the off-delay timer instruction for one or more scan cycles after the jump.

¢ The off-delay timer instruction must be executed each scan from the start of counting until the time up.

For details of subroutine programs and branch instructions, see Chapter 13 "Program Branching Instructions" on page 13-1.

Timer device cannot be used more than once in a ladder program.

The off-delay timer instructions cannot be used in an interrupt program. If used in an interrupt program, a user program execution error will
result and error code 18 will be stored in the user program execution error code (D8006). For details of user program execution errors, see to
Chapter 3 "User Program Execution Errors" on page 3-10.

The preset value of the off-delay timer instruction can be changed by an external device (programmable display, etc.), WindLDR, or controller
operation. When power is off, the preset values that were changed are cleared and the original preset values are loaded. However, the FC6A
can retain the changed preset value even when the power is turned off. The setting method for retaining the changed preset value is as
follows.
Using WindLDR:
WindLDR menu bar, select Online > Monitor > Monitor, in the PLC group, click Status, and then click Confirm under TIM/CNT
preset value. Once a preset value is confirmed, it cannot be reset to the preset value before the change even if it is cleared.
Using an HMI module:
For details on the HMI module, see Chapter 7 "HMI function" in FC6A Series MICROSmart User’s Manual.
For data movement when changing, confirming, and clearing preset values, see "Changing, Confirming, and Clearing Preset Values for Timers
and Counters" on page 4-21.
If a off-delay timer preset value is changed during countdown, the timer remains unchanged until the input of the off-delay timer instruction
is turned on.

If a off-delay timer preset value is changed to 0, then the timer stops operation, and the timer output is turned off immediately.
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4: BASIC INSTRUCTIONS

Timer Circuit

The preset value 0 through 65,535 can be designated using a data register; then the data of the data register becomes the preset
value. Directly after the timer or off-delay timer instruction, the OUT, OUTN, SET, RST, TML, TIM, TMH, TMS, TMLO, TIMO, TMHO,
or TMSO instruction can be programmed.

Ladder Diagram

Program List

’_{ | TIM T5 Instruction Data
D10 LOD n
n Q0 TIM 5 Note: For restrictions on ladder programming of
D10 timer instructions, see "Restriction on Ladder
ouT Q0 Programming" on page 4-37.

Timer Accuracy

Timer accuracy due to software configuration depends on three factors: timer input error, timer counting error, and timeout output
error. These errors are not constant but vary with the user program and other causes.

Timer Input Error
The input status is read at the END processing and stored to the input RAM. So, an error occurs depending on the timing when the
timer input turns on in a scan cycle. The same error occurs on normal input and catch input. The timer input error shown below

does not include input delay caused by the hardware.

Minimum Error

: END TIM END
Program Processing | | 1

Actual Input |

Maximum Error

: END TIM END TIM
Program Processing 1 I | |

o
Actual Input OFF

—>—<— Tie
ON ON
Input RAM - [ Input RAM o |
Timer Start | Timer Start |
Tet Tie Tet
1 scan time 1 scan time

-

When the input turns on immediately before END processing,
Tie is almost 0. Then the timer input error is only Tet (behind
error) and is at its minimum.

Tie: Time from input turning on to END processing
Tet: Time from END processing to the timer instruction execution

Timer Counting Error

When the input turns on immediately after END processing, Tie is
almost equal to one scan time. Then the timer input error is Tie +
Tet = one scan time + Tet (behind error) and is at its maximum.

Every timer instruction operation is individually based on asynchronous 16-bit reference timers. Therefore, an error can occur

depending on the status of the asynchronous 16-bit timer when the timer instruction is executed.

Error TML TIM TMH TMS
TMLO TIMO TMHO TMSO
. Advance error 1,000 ms 100 ms 10 ms 1ms
Maximum - - - " .
Behind error 1 scan time 1 scan time 1 scan time 1 scan time

IDEC
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4: BASIC INSTRUCTIONS

Timeout Output Error

The output RAM status is set to the actual output when the END instruction is processed. When timeout output turns from off to
on, an error occurs depending on the position where the timer instruction is programmed in the user program. The timeout output
error shown below does not include output delay caused by the hardware.

Program Processin END - TIM END
9 9 L ! ! Timeout output error is equal to Tte (behind error) and can be between
) ON 0 and one scan time.
Timeout Output RAM - e 0 < Tte < 1 scan time
Tte: Time from the timer instruction execution to the END processing
ON
Actual Output OFF |
Tte
1 scan time

Error Maximum and Minimum

Error Timer Input Error Timer Counting Timeout Output Total Error
Error Error
n Advance error 0 (Note) 0 0 (Note) 0
Minimum - -
Behind error Tet + Tie 0 Tte 0
Advance error 0 (Note) Increment 0 (Note) Increment — (Tet + Tte)
Maximum 1 scan time +
Behind error ) 1 scan time Tte (1 scan time) 2 scan times + (Tet + Tte)
Tet (1 scan time)
Notes:  Advance error does not occur at the timer input and timeout output.

Tet + Tte = 1 scan time

Incrementis 1's, 100 ms, 10 ms, or 1 ms.

The maximum advance error is: Increment — 1 scan time
The maximum behind error is: 3 scan times

The timer input error and timeout output error shown above do not include the input response time (behind error) and output response
time (behind error) caused by hardware.
Power Failure Memory Protection

Timers TML, TIM, TMH, and TMS do not have power failure protection. To provide a timer with this protection use a counter
instruction and special internal relay M8121 (1-s clock), M8122 (100-ms clock), or M8123 (10-ms clock).

Ladder Diagram

Program List Timing Chart
(10-s Timer) - ON
Instruction Data I |
Reset T ) LODN 1§t o <«— 10s —>
ﬁ_ 1000 LoD M8123 o X | |
Pulse CNT c2
1000
M8123
Note:
Designate counter C2 used in this program as a keep type counter. For details, see the following manuals.
FT23: Chapter 28 "2.4 Memory Backup" in the "WindO/I-NV4 User’s Manual".
FC6A: Chapter 5 "Memory Backup" in the "FC6A Series MICROSmart User’s Manual".
4-12 LADDER PROGRAMMING MANUAL
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4: BASIC INSTRUCTIONS

CNT (Adding Counter)
The CNT instruction is an adding counter.
CDP (Dual-Pulse Reversible Counter)

The CDP instruction is a dual-pulse reversible counter.

CUD (Up/Down Selection Reversible Counter)
The CUD instruction is a up/down selection reversible counter.

Each counter must be allocated to a unique number.

Symbol Device Address Preset Value
CNT Device: Counter (C) Constant: 0 to 65,535
CcDP Device address: The valid device range depends on Data registers: The valid device range depends on the
the controller type. controller type.
CuD

For details about the valid device range, see Chapter 2 "Devices" on page 2-1.

To indirectly specify the value, specify it with a data register number, and specify the value of the data register in the range of 0 to 65,535.

CNT (Adding Counter)

When counter instructions are programmed, two addresses are required. The circuit for an adding (UP) counter must be
programmed in the following order: reset input, pulse input, the CNT instruction, and a counter number, followed by a counter

preset value from 0 to 65,535.

Ladder Diagram Program List Timing Chart
Reset -
L | —{ovt o | Instruction | Data Reset Input I0
10 5 LoD 10
Pulse LOD I1 Pulse Input I1
— ONT o
11 5
Counter CO
_l I | | O LOD 12
AND Cco
12 Co 0
Q ouT Q0 Input 12
Output QO

¢ When the reset input is on, all pulse inputs are ignored.

ON

OFF ” n
ON
OFF

N
=~
—
=
=R
= o
[ ]
L]
]

ON
OFF

ON I
OFF

ON
OFF

Il

« While the reset input is off, the counter counts the leading edges of pulse inputs and compares them with the preset value.

¢ When the reset input changes from off to on, the current value is reset.

¢ When the current value reaches the preset value, the counter turns output on. The output stays on until the reset input is turned on.
¢ Even if the pulse input is turned on after the current value reaches the preset value, the current value is not changed.

¢ The operation when the preset value or current value of the CNT instruction is changed is as follows.

Condition

Counter Output

When the counter has counted out, either the current value or preset value is
changed, and the current value and preset value are set to different values.

The counter maintains the counted out status.

Before the counter has counted out, the current value is changed to a larger value
than the preset.

The counter output is turned on.

The preset value is changed to 0.

The counter output is turned on without regard to
the current value.

When the reset input is on, the preset value is changed to 0.

The counter output is not turned on.

IDEC LADDER PROGRAMMING MANUAL
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4: BASIC INSTRUCTIONS

CDP (Dual-Pulse Reversible Counter)

The dual-pulse reversible counter CDP has up and down pulse inputs, so the three inputs are required. The circuit for a dual-pulse

reversible counter must be programmed in the following order: preset input, up-pulse input, down-pulse input, the CDP

instruction, and a counter number, followed by a counter preset value from 0 to 65,535.

Ladder Diagram

Program List

Preset Input

o The preset input must be turned on initially so that the current value returns to the preset value.

CDP c1 L Instruction Data
I
10 500 LOD 10
Up Pulse LOD I1
LOD 12
Il coP c1
_Town Pulse 500
l LOD I3
12 AND C1
— — —O out o
13 C1 Q1

¢ The preset input must be turned off before counting may begin.

o After the current value reaches 0 (counting down), it changes to 65,535 on the next count down.

o After the current value reaches 65,535 (counting up), it changes to 0 on the next up count.

¢ The counter output is on only when the current value is 0.

* When the up pulse and down pulses are on simultaneously, no pulse is counted.

Timing Chart
Preset Input I0
Up Pulse I1
Down Pulse 12
Counter C1 Value

Counter C1

4-14

ON
OFF

ON
OFF

ON
OFF

ON
OFF

I ]

| 1

n00--1

500 501 502 501 500 499 eee O 1 500 500

—
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4: BASIC INSTRUCTIONS

CUD (Up/Down Selection Reversible Counter)

The up/down selection reversible counter CUD has a selection input to switch the up/down gate, so the three inputs are required.
The circuit for an up/down selection reversible counter must be programmed in the following order: preset input, pulse input, up/
down selection input, the CUD instruction, and a counter number, followed by a counter preset value from 0 to 65,535.

Ladder Diagram Program List
Preset Input
CuD c H Instruction Data
10 500 LOD 10
Pulse Input LOD I
LOD 12
U/IIDlSI ’ CUD (o)
election
_| |_ 500
9 LOD I3
AND c2
_| |_| |_( )_ ouT Q2
13 c2 Q2

¢ The preset input must be turned on initially so that the current value returns to the preset value.
e The up mode is selected when the up/down selection input is on.

e The down mode is selected when the up/down selection input is off.

o After the current value reaches 0 (counting down), it changes to 65,535 on the next count down.
o After the current value reaches 65,535 (counting up), it changes to 0 on the next count up.

e The counter output is on only when the current value is 0.

Timing Chart

Preset Input I0 0(1’\; " | I
Pulse Input I1 OOF'\; pnnanoan---0n1d I
U/D Selection ON I_I I_I

InputI2  OFF
Counter C2 Value 500 501 502 501 500 499 eee O 1 500 500

ON
Counter C2 OFF | |

Notes on the CNT, CDP and CUP instructions:

¢ Certain instructions can be programmed in a series after a counter instruction in WindLDR. These instructions are not automatically connected
to the right power rail as shown in the following ladder diagram. For details, see "Counter and Double-Word Counter Circuit" on page 4-20.

R [CNT co00 |
10000 >
P
10001
I
10002 C000 Q0000

¢ When a counter device is designated as a source device of an advanced instruction, the current value is read as source data. When a counter
device is designated as a destination device of an advanced instruction, the result of the advanced instruction is set to the preset value of the
counter.

o For restrictions on ladder programming of counter instructions, see "Restriction on Ladder Programming" on page 4-37.
¢ Counter device cannot be used more than once in a ladder program.

¢ The counter instructions cannot be used in an interrupt program. If used in an interrupt program, a user program execution error will result and
error code 18 will be stored in the user program execution error code (D8006). For details of user program execution errors, see to Chapter 3
"User Program Execution Errors" on page 3-10.
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e The preset value of the counter instruction can be changed by an external device (programmable display, etc.), WindLDR, or controller
operation. When power is off, the preset values that were changed are cleared and the original preset values are loaded. However, the FC6A can
retain the changed preset value even when the power is turned off. The setting method for retaining the changed preset value is as follows.
Using WindLDR:

WindLDR menu bar, select Online > Monitor > Monitor, in the PLC group, click Status, and then click Confirm under TIM/CNT preset
value. Once a preset value is confirmed, it cannot be reset to the preset value before the change even if it is cleared.
Using an HMI module:
For details on the HMI module, see Chapter 7 "HMI function" in FC6A Series MICROSmart User’s Manual.
For data movement when changing, confirming, and clearing preset values, see "Changing, Confirming, and Clearing Preset Values for Timers
and Counters" on page 4-21.
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CNTD (Double-Word Adding Counter)

The CNTD instruction is a double-word adding counter.

CDPD (Double-Word Dual-Pulse Reversible Counter)

The CDPD instruction is a double-word dual-pulse reversible counter.

CUDD (Double-Word Up/Down Selection Reversible Counter)
The CUDD instruction is a double-word up/down selection reversible counter.

Each double-word counter uses 2 consecutive devices starting with the allocated device. Once used in a user program, counters
cannot be used in any other counter instructions.

Symbol Device Address Preset Value
CNTD Device: Counter (C) Constant: 0 to 4,294,967,295
CDPD Device address: The valid device range depends on Data registers: The valid device range depends on
the controller type. the controller type.
CUDD

For details about device ranges, see Chapter 2 "Devices" on page 2-1.

To indirectly specify the value, specify it with a data register number, and specify the value of the data register in the range of 0 to 4,294,967,295.

CNTD (Double-Word Adding Counter)

When counter instructions are programmed, two addresses are required. The circuit for an adding (UP) counter must be
programmed in the following order: reset input, pulse input, the CNTD instruction, and a counter number, followed by a counter
preset value from 0 to 4,294,967,295.

Ladder Diagram

Reset

_| |_ CNTD
10

100000

Pulse

— —

1

c0o H

Timing Chart
Reset Input I0
Pulse Input I1

Counter CO
Input I2

Output QO

H —— —O—
2 co Q0

OFF
OFF

OFF

ON
OFF "

Program List

Instruction Data
LOD 10
LOD Il
CNTD co
100000
LOD 12
AND co
ouT Qo0

99998

ON
OFF ”

99999 100000

I

ON

ON

ON

N ---
[ 1
[ 1

While the reset input is off, the counter counts the leading edges
of pulse inputs and compares them with the preset value.

When the current value reaches the preset value, the counter
turns output on. The output stays on until the reset input is
turned on.

When the reset input changes from off to on, the current value is
reset.

When the reset input is on, all pulse inputs are ignored.

The reset input must be turned off before counting may begin.
Even if the pulse input is turned on after the current value
reaches the preset value, the current value is not changed.

¢ The operation when the preset value or current value of the CNTD instruction is changed is as follows.

Condition

Counter Output

When the counter has counted out, either the current value or preset value is
changed, and the current value and preset value are set to different values.

The counter maintains the counted out status.

Before the counter has counted out, the current value is changed to a larger value

than the preset.

The counter output is turned on.

The preset value is changed to 0.

The counter output is turned on without regard to
the current value.

When the reset input is on, the preset value is changed to 0.

The counter output is not turned on.

IDEC
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CDPD (Double-Word Dual-Pulse Reversible Counter)

The double-word dual-pulse reversible counter CDPD has up and down pulse inputs, so the three inputs are required. The circuit
for a double-word dual-pulse reversible counter must be programmed in the following order: preset input, up-pulse input, down-
pulse input, the CDPD instruction, and a counter number, followed by a counter preset value from 0 to 4,294,967,295.

Ladder Diagram

Preset Input

10 100000
Up Pulse

— —
Il

Down Pulse

12

CDPD 2 H

I3 Cc2

Timing Chart

ON

Preset Input I0 OFF

ON

Up Pulse I1 OFF

ON

Down Pulse 12 OFF

Counter C2 Value

ON

Counter C2 OFF

4-18

H — —O—

Q1

Program List

Instruction Data
LOD 10
LOD 11
LOD 12
CDPD C2
100000
LOD 13
AND c2
ouT Q1

I

] .-

I

100000

100001

100000

99999 e e e 0

1 100000

100000

—

LADDER PROGRAMMING MANUAL

The preset input must be turned on initially so that the
current value returns to the preset value.

The preset input must be turned off before counting may
begin.

When the up and down pulses are on simultaneously, no
pulse is counted.

After the current value reaches 0 (counting down), it
changes to 4,294,967,295 on the next count down.

After the current value reaches 4,294,967,295 (counting
up), it changes to 0 on the next count up.

The counter output is on only when the current value is 0.

IDEC
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CUDD (Double-Word Up/Down Selection Reversible Counter)

The double-word up/down selection reversible counter CUDD has a selection input to switch the up/down gate, so the three inputs
are required. The circuit for a double-word up/down selection reversible counter must be programmed in the following order:
preset input, pulse input, up/down selection input, the CUDD instruction, and a counter number, followed by a counter preset
value from 0 to 4,294,967,295.

Ladder Diagram Program List ¢ The preset input must be turned on initially so that
Preset Input . the current value returns to the preset value.
_| |— CUDD 4 H Instruction Data e The preset input must be turned off before counting
10 100000 LOD 10 may begin.
Pulse Input LOD n « The up mode is selected when the up/down selection
LOD 12 input is on.
U/élselemn CuDD 530000 ¢ The down mode is selected when the up/down
selection input is off.
2 ;ﬁg E:l o After the current value reaches 0 (counting down), it
changes to 4,294,967,295 on the next count down.
_| |_| |_O— out Q2 o After the current value reaches 4,294,967,295
3 ¢4 Q2 (counting up), it changes to 0 on the next count up.
¢ The counter output is on only when the current value
. is 0.
Timing Chart

U/D Selection Input 12

Preset Input 10 OC;'\; " | |
o L0 001 [
ON I—I |_I

OFF

Counter C4 Value 100000 100001 100000 99999 e ee O 1 100000 100000

ON
Counter C4 OFF | I

Pulse Input I1

Notes on the CNTD, CDPD and CUPD instructions:

Double-word counter instructions use two consecutive counters.

When a counter device is designated as a source device of an advanced instruction, the current value is read as source data. When a counter
device is designated as a destination device of an advanced instruction, the result of the advanced instruction is set to the preset value of the
counter.

The method of setting 32-bit data storage depends on the controller type.

FT2J: The upper word is stored in the first device.

FC6A: It follows the 32-bit data storage setting specified in the Function Area Settings dialog box. See Chapter 5 "32-bit Data Storage
Setting" in the FC6A Series MICROSmart User’s Manual.

Certain instructions can be programmed in a series after a double-word counter instruction in WindLDR. These instructions are not
automatically connected to the right power rail as shown in the following ladder diagram. For details, see "Counter and Double-Word Counter
Circuit" on page 4-20.

R [CNT Cooo |
10000 3
P
10001
|
10002 €000 Q0000

For restrictions on ladder programming of double-word counter instructions, see "Restriction on Ladder Programming" on page 4-37.
Counter device cannot be used more than once in a ladder program.

The double-word counter instructions cannot be used in an interrupt program. If used in an interrupt program, a user program execution error
will result and error code 18 will be stored in the user program execution error code (D8006). For details of user program execution errors, see
to Chapter 3 "User Program Execution Errors" on page 3-10.
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e The preset value of the double-word counter instruction can be changed by an external device (programmable display, etc.), WindLDR, or
controller operation. When power is off, the changed preset values are cleared and the original preset values are loaded. However, the FC6A can
retain the changed preset value even when the power is turned off. The setting method for retaining the changed preset value is as follows.

Using WindLDR:
WindLDR menu bar, select Online > Monitor > Monitor, in the PLC group, click Status, and then click Confirm under TIM/CNT
preset value. Once a preset value is confirmed, it cannot be reset to the preset value before the change even if it is cleared.

Using an HMI module:
For details on the HMI module, see Chapter 7 "HMI function" in FC6A Series MICROSmart User’s Manual.
For data movement when changing, confirming, and clearing preset values, see "Changing, Confirming, and Clearing Preset Values for Timers
and Counters" on page 4-21.
¢ To compare the current value of a double-word counter instruction, use the LC(D) or CMP(D) instruction. The counter compare instruction
cannot compare the current value of a double-word counter instruction.

Counter and Double-Word Counter Circuit
Directly after the counter and double-word counter instructions, the OUT, OUTN, SET, RST, TML, TIM, TMH, TMS, TMLO, TIMO,
TMHO, or TMSO instruction can be programmed. The counter output of the counter and double-word counter instructions
becomes the input of the instruction connected after those instructions.

Ladder Diagram Program List
Reset o o8 Instruction Data
10 D5 Qo0 LOD 10
Pulse LOD nn
CNT Cc28
1 ouT Qo

Valid Pulse Inputs

The reset or preset input has priority over the pulse input. One scan after the reset or preset input has changed from on to off, and
the counter starts counting the pulse inputs as they change from off to on.

Reset/Preset

ol
Pulse oOF': |—| |—| |—|

Valid Invalid Valid

More than one scan
time is required.

— -

The reset input must be turned off before counting may begin.
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Changing, Confirming, and Clearing Preset Values for Timers and Counters

Preset values for timers and counters can be changed by selecting Online > Monitor > Monitor, followed by Online > Custom
> New Custom Monitor on WindLDR for transferring a new value to the FC6A RAM as described on preceding pages. After
changing the preset values temporarily, the changes can be written to the user program in the FC6A ROM or cleared from the

RAM.

When the power is off, the temporarily changed preset values in the RAM are cleared and the original preset values are loaded.
Confirm the changed preset values to store them in the ROM. The timer/counter preset values can be confirmed only when FC6A

is stopped.

To access the PLC Status dialog box from the WindLDR menu bar, select Online > Monitor > Monitor, then Online > Status.

After pressing the Clear or

Confirm button, the display
changes to “Unchanged.”

("pLC Status (B e |
General |Network | Connection
System Information
PLCType: FT1A-48
System Software Version: 1.82
Operation Status
Run/Stop Status: Running
Scan Time: Current: 1 ms
\Maxwmum: 91
TIM/CNT Change Status: ‘ Clear |
Calendar [10/10/2012 10:10:10 | [change.. |
Write Protection: Unproteded
Read Protection: Unproteded
Error Status: | H Clear || Details...

Data movement when changing a timer/counter preset value

When changing a timer/counter preset value using
Custom Monitor on WindLDR, the new preset value is
written to the FC6A RAM. The user program and
preset values in the ROM are not changed.

Note: The LCD screen and pushbuttons can also be used to
change preset values and confirm changed preset values.

WindLDR

User Program

New Preset Value

Custom Monitor

Clear Button

Confirm Button

FC6A

X
o
I3

User Program

RAM

D

Data movement when confirming changed preset values

When the Confirm button is pressed before pressing
the Clear button, the changed timer/counter preset
values in the FC6A RAM are written to the ROM.
When uploading the user program after confirming,
the user program with changed preset values is
uploaded from the FC6A ROM to WindLDR.

WindLDR

Confirm

Data movement when clearing changed preset values to restore original values

Changing preset values for timers and counters in the
FC6A RAM does not automatically update preset
values in the user memory, ROM. This is useful for
restoring original preset values. When the Clear
button is pressed before pressing the Confirm button,
the changed timer/counter preset values are cleared
from the RAM and the original preset values are
loaded from the ROM to the RAM.

IDEC

WindLDR
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Clear

FC6A
ROM
User Program
Changed
RAM Preset
FC6A
ROM
User Program
Original
RAM Preset
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CC= (Counter Comparison =)
The CC= instruction is an equivalent comparison instruction for counter current values.

CC>= (Counter Comparison >=)
The CC>= instruction is an equal to or greater than comparison instruction for counter current values.

The CC= instruction will constantly compare current values to the value that has been programmed in. When the counter value
equals the given value, the desired output will be initiated.

The CC>= instruction will constantly compare current values to the value that has been programmed in. When the counter value
is equal to or greater than the given value, the desired output will be initiated.

When a counter comparison instruction is programmed, two addresses are required. For a constant, specify the value in the range

of 0 to 65,535.

To indirectly specify the value, specify it with a data register number, and specify the value of the data register in the range of 0 to

65,535.

The preset value can be designated using a constant or a data register. When a data register is used, the data of the data register
becomes the preset value.

Ladder Diagram (CC=)

Counter # to compare with Instruction Data
cc= @ | cc= @
10 Qo 10
ouT Qo0
Preset value to compare
Ladder Diagram (CC>=) Program List
CC>= c3 | Instruction Data
D15 Q1 cC>= c3
D15
ouT Q1

e The CC= and CC>= instructions can be used repeatedly for different preset values.

Program List

¢ The comparison instructions only compare the current value. The status of the counter does not affect this function.

¢ The comparison instructions also serve as an implicit LOD instruction.

¢ The comparison instructions can be used with internal relays, which are ANDed or ORed at a separate program address.

¢ Like the LOD instruction, the comparison instructions can be followed by the AND and OR instructions.

¢ The CC= and CC>= instructions cannot compare the current values of the double-word counter instructions.

Ladder Diagram Ladder Diagram Ladder Diagram
CC= C5 CC= G o— CC= C5
10 Mo 10 10 Qo 10 Q0
— —
10 MO Qo 10
Program List Program List Program List
Instruction Data Instruction Data Instruction Data
CC= C5 CC= C5 CC= c5
10 10 10
ouT MO AND 10 OR 10
LOD 10 out Qo0 ouT Qo
AND MO
ouT Qo

4-22
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Examples: CC= and CC>= (Counter Comparison)

Ladder Diagram 1 Program List
Reset -
_' |_ CNT c2 W Instruction Data
10 10 LoD 10
_| Pulse LOD I1
| CNT Cc2
I 10
CC= c2
|| CC= 2 —()
5 Q0 5
ouT Qo
1 CC>= Cc2 O_ ccs Cc2
3 Q1 3
out Q1
Timing Chart
o]
Reset Input 10 OF’: ﬂ "
1 2 3 4 5 6 7 8 9 10
ON
Pulse Input I1 OFF n n n n n n n n n n n (XX
ON I—l Output QO is on when counter C2 current value is 5.
€ o
N Output Q1 is turned on when counter C2 current
Output QO o(|)=|= | I value reaches 3 and remains on until counter C2 is
reset.
o]
Output Q1 OF': |
Ladder Diagram 2 Program List Timing Chart
Reset : 12 500 501 502
| CNT c30 U Instruction Data ON
I 1000 LoD I Pulse Input 12 OFF ” ” (XX ” ” ”
Pulse LOD 12 ON
— CNT c30 OQuEpUt Q0 o []
12
1000 Output QO is on when counter C30 current value is
Hce= 30 —(O— cc= €30 500.
X w0 ouT Z%O
Ladder Diagram 3 Program List Timing Chart
_' | Reset CNT c31 W Instruction Data ON ﬁ ﬁ 3ﬁ0 3ﬁ1 3ﬁ2
3 500 LoD 5 Pulse Input 14 OFF (XX
Pulse LOD 14
— ONT 31 OutpUE QL g [
14
500 Output Q1 is turned on when counter C31 current
H CC>= 1 —)— C>= 1 value reaches 350 and remains on until counter C31
350 Q1 ouT ?;0 is reset.
Ladder Diagram 4 Program List Timing Chart
L Reset [T 0 L Instruction Data oN 100 101 150 151 152
15| 500 LoD 5 Pulse Input 16 . |*** ﬂ n oo " " "
LOD 16
Pulse ON
— ONT 20 €20 (100) o | |
16 500
ON
o= 0 —— (O ce>= fgg OQutput Q2 orr [
150 ] ON
Q ouT Q2 Output Q3 OFF | |
u = | | O _ CC>= C20
?gg 20 d 100 Output Q3 is on when counter C20 current value is
Q2 Q3 ANDN Q between 100 and 149.
ouT Q3 When the current value of C20 is between 150 and
500, Q2 is on.

DC= (Data Register Comparison =)
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The DC= instruction is an equivalent comparison instruction for data register values.

DC>= (Data Register Comparison >=)
The DC>= instruction is an equal to or greater than comparison instruction for data register values.

The DC= instruction will constantly compare data register values to the value that has been programmed in. When the data

register value equals the given value, the desired output will be initiated.

The DC>= instruction will constantly compare data register values to the value that has been programmed in. When the data

register value is equal to or greater than the given value, the desired output will be initiated.

When a data register comparison instruction is programmed, two addresses are required. For a constant, specify the value in the

range of 0 to 65,535.

To indirectly specify the value, specify it with a data register number, and specify the value of the data register in the range of 0 to

65,535.

The preset value can be designated using a constant or a data register. When a data register is used, the data of the data register

becomes the preset value.

For LC (Load Compare) instructions, see Chapter 6 "LC= (Load Compare Equal To)" on page 6-8.

Ladder Diagram (DC=)
Data register # to compare with

DC= D2 |
50 Q0

Preset value to compare

Ladder Diagram (DC>=)

DC>= D3 |
D15 Q1

¢ The DC= and DC>= instructions can be repeated for different preset values.

Program List

Instruction Data
DC= D2
50
ouT Qo
Program List
Instruction Data
DC>= D3
D15
ouT Q1

e The comparison instructions also serve as an implicit LOD instruction.

¢ The comparison instructions can be used with internal relays, which are ANDed or ORed at a separate program address.

¢ Like the LOD instruction, the comparison instructions can be followed by the AND and OR instructions.

Ladder Diagram

14 DC= D5
10 MO
10 MO Qo
Program List
Instruction Data
DC= D5
10
ouT MO
LOD 10
AND MO
ouT Qo

4-24

Ladder Diagram

DC= D5 _|
10 10
Program List

Instruction Data

DC= D5
10

AND 10
ouT Qo0

LADDER PROGRAMMING MANUAL

Qo

Ladder Diagram

1] DC= D5
10 Qo0
10
Program List
Instruction Data

DC= D5
10
OR 10
ouT Qo0
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Examples: DC= and DC>= (Data Register Comparison)

Ladder Diagram 1

Program List

_| | MOV(W) S1— D1 - REP U Instruction Data
ol D10 D2 LOD n
MOV(W)
L Ipc= D2 O— D10 -
> Q0 D2 -
DC= D2
| DC>= D2 { )—
3 o1 5
ouT Qo0
DC3 D2
3
Timing Chart ouT Q1
ON
Input I1 OFF |
4 4 10 10 5 5 3 3 7 3.5 2 2 2
D10 Value L1 1 I I Y T M ) |
D2 Value I0|4|1o 10 5|5|3|3|3|3|5|2|2|2I . . .
Output QO is on when data register D2 value is 5.
Output Q0 oi': | | | I Output Q1 is on when data register D2 value is 3
or more.
ON
Output Q1 OFF I
Ladder Diagram 2 Timing Chart
| MOV(W) o1 D1 REP D30 Value I400|500|500|z10|210I 0 |500|700|
I D50 D30
ON
Output QO | | | |
DC= D30 PULQD orr
500 Qo Output QO is on when data register D30 value is 500.
Ladder Diagram 3 Timing Chart
| MOV(W) o1 D1 - REP D15 Value I200I355|521 124912001350139016001
It DO D15
ON
Output I0
DC>= D15 P OFF | | I
350 Q1 Output Q1 is on when data register D15 value is 350 or more.
Ladder Diagram 4 Timing Chart
L1 —{Movw) o1 D1 ReP L D20 Value |90|120|180|150|80|160I110|95|
I D100 D20
ON
Output QO | | | I
L {Dc>= D20 O Put Q0 or
150 ol
Q0 output Q2 o ] ]
| { DC>= D20 1 /)
100 IQ/OI 8_ Output Q2 is on while data register D20 value is between 149 and 100.

IDEC

When the value of D20 is 150 or higher, output QO is on.
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SFR (Forward Shift Register)
The on/off data of constituent bits is shifted in the forward direction.

SFRN (Reverse Shift Register)

The on/off data of constituent bits is shifted in the reverse direction.

Forward Shift Register (SFR)

When SFR instructions are programmed, two addresses are always required. The SFR instruction is entered, followed by a shift
register number selected from appropriate device addresses. The shift register number corresponds to the first, or head bit. The
number of bits is the second required address after the SFR instruction.

The SFR instruction requires three inputs. The forward shift register circuit must be programmed in the following order: reset
input, pulse input, data input, and the SFR instruction, followed by the first bit and the number of bits.

Ladder Diagram First Bit Program List
Reset -
SFR Rb | | Instruction Data
10 4 LOD 10
Pulse \ ) LOD I1
—] }— #ofBits LOD 7
I SFR RO
_| Data 4
2

Structural Diagram

Shift Direction

I1 First Bit: RO # of Bits: 4

Reset Input
The reset input will cause the value of each bit of the shift register to return to zero. Initialize pulse special internal relay, M8120,
may be used to initialize the shift register at start-up.

Pulse Input

The pulse input triggers the data to shift. The shift is in the forward direction for a forward shift register and in reverse for a
reverse shift register. A data shift will occur upon the leading edge of a pulse; that is, when the pulse turns on. If the pulse has
been on and stays on, no data shift will occur.

Data Input
The data input is the information which is shifted into the first bit when a forward data shift occurs, or into the last bit when a
reverse data shift occurs.

Notes:

* When power is turned off, the statuses of all shift register bits are normally cleared. It is also possible to maintain the statuses of shift register
bits by using the Function Area Settings as required. For details, see the following manuals.
FT2J: Chapter 28 "2.4 Memory Backup" in the "WindO/I-NV4 User’s Manual"
FC6A: Chapter 5 "Memory Backup" in the "FC6A Series MICROSmart User’s Manual"

¢ The SFR instruction cannot be used in an interrupt program. If used in an interrupt program, a user program execution error will result and
error code 18 will be stored in the user program execution error code (D8006). For details of user program execution errors, see to Chapter 3
"User Program Execution Errors" on page 3-10.

o For restrictions on ladder programming of SFR instruction, see "Restriction on Ladder Programming" on page 4-37.
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Ladder Diagram

Reset
SFR RO H
10 4
Pulse
—
1
Data
—
12
— ———O—
RO Qo0
— ————O—
R1 Q1
H ————O—
R2 Q2
H ————O—
R3 Q3

Ladder Diagram

Reset
SFR RO _O_
1 4 Q3
Pulse
_| |_
12
Data
_| |_
I3
— |
RO Qo
— |
R1 Q1

Program List

Instruction Data
LOD 10
LOD 11
LOD 12
SFR RO
4
LOD RO
ouT Qo0
LOD R1
ouT Q1
LOD R2
ouT Q2
LOD R3
ouT Q3
Timing Chart
Reset Input 10 oc;:: |_|
—»—«— One or more scans are required
Pulse Input I1 OOF’: |_| |-| |-| |-| |-| |-| |-| I_I ﬂ
ON
Data Input 12, R A O A I I
o
RO/QO OFF 1 || || | | | I I
on LR
RUQL e It I I
on X\
R2/Q2 o I I
on X
R3/Q3 o L 1 [ 1 1 |

Setting and Resetting Shift Register Bits

S
10 RO
®
5} R3

IDEC

Program List

Instruction Data
LOD Il
LOD 12
LOD 13
SFR RO

4
ouT Q3
LOD RO
ouT Qo
LOD R1
ouT Q1

¢ The last bit status output can be programmed directly after the SFR
instruction. In this example, the status of bit R3 is read to output Q3.

e Each bit can be loaded using the LOD R# instruction.

¢ Any shift register bit can be turned on using the SET instruction.

* Any shift register bit can be turned off using the RST instruction.

e The SET or RST instruction is actuated by any input condition.

LADDER PROGRAMMING MANUAL
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Reverse Shift Register (SFRN)

For reverse shifting, use the SFRN instruction. When SFRN instructions are programmed, two addresses are always required. The
SFRN instructions are entered, followed by a shift register number selected from appropriate device addresses. The shift register
number corresponds to the lowest bit number in a string. The number of bits is the second required address after the SFRN
instructions.

The SFRN instruction requires three inputs. The reverse shift register circuit must be programmed in the following order: reset
input, pulse input, data input, and the SFRN instruction, followed by the last bit and the number of bits.

Ladder Diagram Last Bit Program List
Reset ¥ <
_| '_ SFRN R20 _O_ Instruction Data
10 7 Qo LoD 10
puse| X LOD 1
_| |_ # of Bits LOD 2
I SFRN R20
Data 7
— | out Qo
12 LOD R21
1 O ouT Q1
_in o1 LOD R23
ouT Q2
— | O LOD R25
R23 Q2 ouT Q3
— |
I
R25 Q3

e The last bit status output can be programmed directly after the SFRN instruction. In this example, the status of bit R20 is read to output QO.
e Each bit can be loaded using the LOD R# instructions.
» For details of reset, pulse, and data inputs, see "Forward Shift Register (SFR)" on page 4-26.

Structural Diagram

Shift Direction

- Reset
| 1
10
Data
R20|R21 R22|R23 R24|R25 R26 ———
2
Pulse
| 1
Last Bit: R20 # of Bits: 7 11

Output is initiated only for those bits highlighted in bold print.

Notes:

* When power is turned off, the statuses of all shift register bits are normally cleared. It is also possible to maintain the statuses of shift register
bits by using the Function Area Settings as required. For details, see the following manuals.
FT2J: See Chapter 28 "2.4 Memory Backup" in the "WindO/I-NV4 User’s Manual".
FC6A: See Chapter 5 "Memory Backup" in the "FC6A Series MICROSmart User’s Manual".

¢ The SFRN instruction cannot be used in an interrupt program. If used in an interrupt program, a user program execution error will result and
error code 18 will be stored in the user program execution error code (D8006). For details of user program execution errors, see to Chapter 3
"User Program Execution Errors" on page 3-10.

e For restrictions on ladder programming of SFRN instruction, see "Restriction on Ladder Programming" on page 4-37.
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Bidirectional Shift Register

A bidirectional shift register can be created by first programming the SFR instruction as detailed in the "Forward Shift Register
(SFR)" on page 4-26. Next, the SFRN instruction is programed as detailed in the "Reverse Shift Register (SFRN)" on page 4-28.

Ladder Diagram

Program List

_' |R553t SFR rR22 L Instruction Data
Il 6 LOD 51
Pulse LOD 12
— LOD 3
2 . SFR R22
ata
— °
3 LOD 14
Reset LOD I5
| —{SFRN  R22 LOD 16
14 6 SFRN R22
Pulse 6
— — LOD R23
I5 ouT Qo0
Data LOD R24
_|I — ouT Q1
6 LOD R26
— ———0O— dl z
R23 Qo0
R24 Q1
R26 Q
Structural Diagram
Forward Shifting
_—_—
Reset First Bit: R22 # of Bits: 6 Reset
— | | 1
11 14
| 22— 1R22|R23[R24|R25|R26 [R27 ——222 ]
I3 16
_l 1 Pulse Pulsel l—
IZI Last Bit: R22 # of Bits: 6 IIS
E  ————

Reverse Shifting

Note: Output is initiated only for those bits highlighted in bold print.

IDEC

LADDER PROGRAMMING MANUAL

4-29



4: BASIC INSTRUCTIONS

SOTU (Single Output Up)

The SOTU instruction looks for the transition of a given input from off to on.

SOTD (Single Output Down)

The SOTD instruction looks for the transition of a given input from on to off.

When this transition occurs, the desired output will turn on for the length of one scan. The SOTU or SOTD instruction converts an

input signal to a “one-shot” pulse signal.

If operation is started while the given input is already on, the SOTU output will not turn on. The transition from off to on is what

triggers the SOTU instruction.

Ladder Diagram Program List
C Instructi Dat
IR poy nstruction ata
10 Qo LOD 10
SOTU
— 1 sordo —(O— ouT Q0
I0 Q1 LOD 10
SOTD
ouT Q1
Timing Chart
ON
Input I0 OFF | | | |
ON
Output QO OFF
T T
ON
Output Q1 OFF
> T > T

“T"” equals one scan time (one-shot pulse).

Notes:

o The total number of shot instructions can be used in a ladder program depends on the controller type.

FT2J: Maximum 1024 instructions
FC6A: Maximum 3027 instructions

¢ The shot instructions cannot be used in an interrupt program. If used in an interrupt program, a user program execution error will result and
error code 18 will be stored in the user program execution error code (D8006). For details of user program execution errors, see to Chapter 3

"User Program Execution Errors" on page 3-10.

» For restrictions on ladder programming of shot instructions, see "Restriction on Ladder Programming" on page 4-37.

¢ The on output of the shot instruction in a subroutine program and a branch destination ladder program created using a branch instruction is

held until the same shot instruction is executed the next time.

There is a special case when the shot instructions are used between the MCS and MCR instructions (see "MCS (Master Control
Set)" on page 4-32). If input I2 to the SOTU instruction turns on while input I1 to the MCS instruction is on, then the SOTU output
turns on. If input I2 to the SOTD instruction turns off while input I1 is on, then the SOTD output turns on. If input I1 turns on
while input I2 is on, then the SOTU output turns on. However, if input I1 turns off while input 12 is on, then the SOTD output does

not turn on as shown below.
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Ladder Diagram Timing Chart
ON
— —— mMcs H Input Il e I [ I
I
ON
Input 12 | | | |
— { sotu —O— orF
12 M1 sotuouputMt o | ] []
—  so —O— o
2 M2 SOTD Output M2 ' []

No Output No Output
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MCS (Master Control Set)

The MCS instruction is the starting point of the master control circuit.

MCR (Master Control Reset)

The MCR instruction is the end of the master control circuit.

The MCS instruction is usually used in combination with the MCR instruction. The MCS instruction can also be used with the END
instruction, instead of the MCR instruction.
When the input preceding the MCS instruction is off, the MCS is executed so that all inputs to the portion between the MCS and the
MCR are forced off. When the input preceding the MCS instruction is on, the MCS is not executed so that the program following it
is executed according to the actual input statuses.

When the input condition to the MCS instruction is off and the MCS is executed, other instructions between the MCS and MCR are

executed as follows:

Instruction

Status

ouT All are turned off.
OUTN All are turned on.
SET and RST All are held in current status.

TML, TIM, TMH, and TMS

Current values are reset to zero.
Timeout statuses are turned off.

TMLO, TIMO, TMHO, and TMSO

Current value starts counting down.

Timeout statuses are turned off when the current value reaches 0.

CNT, CDP, and CUD

CNTD, CDPD, and CUDD

Current values are held.
Pulse inputs are turned off.
Countout statuses are turned off.

SFR and SFRN

Shift register bit statuses are held.
Pulse inputs are turned off.
The output from the last bit is turned off.

Input conditions cannot be set for the MCR instruction.
More than one MCS instruction can be used with one MCR instruction.

Corresponding MCS/MCR instructions cannot be nested within another pair of corresponding MCS/MCR instructions.

Ladder Diagram

Program List

_| | MCS Instruction Data
10 LOD 10
MCS
LOD I1
— ——O— ouT Qo
MCR
Timing Chart
Input 10 o | |
ol
putit oo | [ ] | | 1 [ 1
OutpPUt QD oo [1 | | [

When input 10 is off, MCS is executed so that the subsequent input is forced off.

When input 10 is on, MCS is not executed so that the following program is
executed according to the actual input statuses.
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Counter, Double-Word Counter and Shift Register in Master Control Circuit

Ladder Diagram

—| —— Mcs H
1
Reset
_| |_ CNT 2 H
3 10
Pulse
_| I_
12
Reset
SFR RO
13 4
Pulse
_| I_
12
Data
_| |_
14
MCR

When input I1 is on, the MCS is not executed so that the counter and shift register are executed according
to the actual status of subsequent inputs I2 through 14.

When input I1 is off, the MCS is executed so that subsequent inputs I2 through 14 are forced off.

When input I1 is turned on while input 12 is on, the counter and shift register pulse inputs are turned on as
shown below.

Timing Chart

ON I |

Input I1 OFF

ON

Input I2 OFF

ON

Counter Pulse Input OFF

ON
OFF

]]]
]]J]

Shift Register Pulse Input

Multiple Usage of MCS instructions

Ladder Diagram

_I

1

H ———O—
12 Qo0

_|I3

H ————O—
14 Q1

_|15

H ————O—
16 Q

MCS H

MCS

MCS

MCR

Program List

Instruction Data
LOD Il
MCS
LOD 12
ouT Qo
LOD I3
MCS
LOD 14
ouT Q1
LOD 15
MCS
LOD 16
ouT Q2
MCR

This master control circuit will give priority to I1, I3, and I5, in that order.
When input I1 is off, the first MCS is executed so that subsequent inputs I2 through 16 are forced off.
When input I1 is on, the first MCS is not executed so that the following program is executed according to the actual input statuses

of 12 through I6.

When I1 is on and I3 is off, the second MCS is executed so that subsequent inputs 14 through 16 are forced off.

When both I1 and I3 are on, the first and second MCSs are not executed so that the following program is executed according to
the actual input statuses of 14 through I6.

IDEC
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JMP (Jump)

Jumps the specified ladder program area.

JEND (Jump End)

The JEND instruction is the end of the ladder program area specified by the JMP instruction.

The JMP instruction is usually used in combination with the JEND instruction. At the end of a program, the JMP instruction can also

be used with the END instruction, instead of the JEND instruction.

These instructions are used to proceed through the portion of the program between the JMP and the JEND without processing.
This is similar to the MCS/MCR instructions, except that the portion of the program between the MCS and MCR instruction /s

executed.

Note: The program between the JMP and the JEND (or END) instruction is called a jump circuit. When the JMP instruction is executed, the jump

circuit is not processed.

Q0000

4= Jump circuit

O_

When the operation result immediately before the JMP instruction is on, the JMP is valid and the program is not executed. When
the operation result immediately before the JMP instruction is off, the JMP is invalid and the program is executed.

When the input condition to the JMP instruction is on and the JMP is executed, other instructions between the JMP and JEND are

executed as follows:

Instruction

Status

OUT and OUTN

All are held in current status.

SET and RST

All are held in current status.

TML, TIM, TMH, and TMS

TMLO, TIMO, TMHO, and TMSO

Current values are held.
Timeout statuses are held.

CNT, CDP, and CUD

CNTD, CDPD, and CUDD

Counting does not operate.
Current values are held.
Countout statuses are held.

SFR and SFRN

Shift does not operate.

Shift register bit statuses are held.

Input conditions cannot be set for the JEND instruction.

More than one JMP instruction can be used with one JEND instruction.
Corresponding JMP/JEND instructions cannot be nested within another pair of corresponding JMP/JEND instructions.
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Ladder Diagram Program List
| — P H Instruction | Data
10 LOD 10

JMP
LOD Il
— ————O— our %
. R JEND
JEND A
Timing Chart

ON I—l I—l
OFF
Input I1 OOF’: | | I_I I_l

Input I0

[
Output Q0 e || | [

When input I0 is on, JMP is executed so that the subsequent output
status is held.

When input 10 is off, JMP is not executed so that the following program is
executed according to the actual input statuses.

Ladder Diagram Program List
— ——— P | Instruction Data
I LOD Il
JMP
— | O LOD D
12 Q0 ouT Qo
L —— Lop B
13 JMP
LoD 4
— ——O— ouT Q1
4 Q1 LOD 5
JMP
— — ™M H LOD 16
B out Q2
—] |—O_ JEND
16 Q2
JEND [

This jump circuit will give priority to I1, I3, and I5, in that order.
When input I1 is on, the first JMP is executed so that subsequent output statuses of Q0 through Q2 are held.

When input I1 is off, the first JMP is not executed so that the following program is executed according to the actual input statuses of 12 through
I6.

When 11 is off and I3 is on, the second JMP is executed so that subsequent output statuses of Q1 and Q2 are held.

When both I1 and I3 are off, the first and second JMPs are not executed so that the following program is executed according to the actual input
statuses of 14 through I6.
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END
The END instruction is the end point of the ladder program.

The END instruction is always required at the end of a program; however, it is not necessary to program the END instruction after
the last programmed instruction. WindLDR automatically appends the END instruction at the end of a program.

A scan is the execution of all instructions from address zero to the END instruction. The time required for this execution is referred
to as one scan time. The scan time varies with respect to program length, which corresponds to the address where the END
instruction is found.

During the scan time, program instructions are processed sequentially. This is why the output instruction closest to the END
instruction has priority over a previous instruction for the same output. No output is initiated until all logic within a scan is
processed.

Output occurs simultaneously, and this is the first part of the END instruction execution. The second part of the END instruction

execution is to monitor all inputs, also done simultaneously. Then program instructions are ready to be processed sequentially
once again.

Ladder Diagram Program List
_| | O Instruction Data
10 Q LOD 10
ouT Qo0
— —— O LOD I
I Q1 ouT Q1
END
END
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Restriction on Ladder Programming

Due to the structure of WindLDR, the following ladder diagram cannot be programmed — a closed circuit block is formed by
vertical lines, except for right and left power rails, and the closed circuit block contains one or more prohibited instructions shown
in the table below.

Left Power Rail Right Power Rail
L Program |_ Prohibited Program | —
Relay 1 Instruction
A
Vertical I Vertical
Line A Relay 2 Line B

Closed Circuit Block

TML, TIM, TMH, TMS, TMLO, TIMO, TMHO, TMSO, CNT, CDP, CUD, CNTD, CDPD, CUDD, SFR, SFRN, SOTU,
SOTD

When converting the ladder program, an error message is shown, such as “TIM follows an invalid device.”
Conversion fails to create mnemonics and the program is not downloaded to the controller.

Prohibited Instructions

Error Detection

Modifying Prohibited Ladder Programs

Intended operation can be performed by modifying the prohibited ladder program as shown in the examples below:

Prohibited Ladder Program 1 Modified Ladder Program 1
TIM T0 _| |—| |— TIM TO
MO M1 100 Qo0 MO M1 100
I — | O—
M2 MO LTOJ Qo0
M2
Prohibited Ladder Program 2 Modified Ladder Program 2
TIM T0 —| : : } TIM TO
MO M1 100 Qo0 MO M1 100
|_ TIM T1 _| |_ TIM T1
M2 50 M2 50
— | O—
TO Qo
_| |_
T1
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5. MOVE INSTRUCTIONS

Introduction

Data can be moved using the MOV (move), MOVN (move not), IMOV (indirect move), or IMOVN (indirect move not) instruction.
The moved data is 16- or 32-bit data, and the repeat operation can also be used to increase the quantity of data moved. In the
MOV or MOVN instruction, the source and destination device are designated by S1 and D1 directly. In the IMOV or IMOVN
instruction, the source and destination device are determined by the offset values designated by S2 and D2 added to source device
S1 and destination device D1.

The BMOV (block move) instruction is useful to move consecutive blocks of timer, counter, and data register values.

The IBMV (indirect bit move) and IBMVN (indirect bit move not) instructions move one bit of data from a source device to a
destination device. Both devices are determined by adding an offset to the device.

NSET (N data set) and NRS (N data repeat set) instructions can be used to set values to a group of devices. The XCHG (exchange)
instruction is used to swap word or double-word data between two devices. The current timer or counter values can be changed
using the TCCST (timer/counter current value store) instruction.

Since the move instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be
used.

MOV (Move)

Moves data directly.

S1 D1
’_{ |_ MOV(*) S1(R) D1(R) REP ~‘ When input is on, 16- or 32-bit data from device assigned by S1 is moved to device

KKKk kK ok kok k% assigned by D1.

Notes:

¢ When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result,
error code 28 is stored in the user program execution error code (D8006). For details of user program execution errors, see to Chapter 3
"User Program Execution Errors" on page 3-10.

e MB8124 does not turn on if a timer/counter preset value was overwritten with the MOV (no repeat setting) instruction. Use the IMOV
instruction to overwrite the preset value.

Valid Devices

Device Function I Q M R T C€C D P Constant Repeat
S1 (Source 1) First device address to move X X X X X X X X X 1-99
D1 (Destination 1) First device address to move to — X & X X X X X — 1-99

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

4 Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed.

When T (timer) or C (counter) is used as D1, the data is written in as a preset value (TP or CP).

When F (float) data is selected, only data register and constant can be designated as S1, and only data register can be designated as D1.

P (index register) can be used only when the data type is L (long).

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) X or destination, 16 points (word or integer data) or 32 points (double-word or long data) are used. When repeat is
D (double word) X assigned for a bit device, the quantity of device bits increases in 16- or 32-point increments.

L (long) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
F (float) X 1 point (word or integer data) or 2 points (double-word, long, or float data) are used. When repeat is assigned for

a word device, the quantity of device words increases in 1- or 2-point increments.
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Examples: MOV

Data Type: Word

D10 — MO
|_ MOV(W) S1- D1 - REP When input 12 is on, data in data register D10 assigned by source device S1 is moved to
12 D10 MO 16 internal relays starting with MO assigned by destination device D1.

D10 || 12345 ||—> MO through M7, M10 through M17

Data in the source data register is converted into 16-bit binary data, and the ON/ MSB LSB
OFF statuses of the 16 bits are moved to internal relays M0 through M7 and M10 | 0 I 0 | 1 | 1 || 0 | 0 I 0 | 0 “ 0 | 0 | 1 I 1 || 1 | 0 | 0 | 1 |
through M17. M0 is the LSB (least significant bit). M17 is the MSB (most significant

M17 M10 M7 MO
bit).
Data Type: Word
810 —» D2
| MOV(W) S1— D1 - REP When input 10 is on, constant 810 assigned by source Do
10 810 D2 device S1 is moved to data register D2 assigned by D1
destination device D1. p2l[ 810 |<~— 810
Data move operation for integer data is the same as for word data.
Data Type: Double Word
810 — D2'D3
— Mov(D) S1-— D1-  REP When input 10 is on, constant 810 assigned by source DO
10 810 D2 device S1 is moved to data registers D2 and D3 assigned D1

by destination device D1. D2 70 0

D3| 810 |<— 810

Data move operation for the long data type is the same as for the double-word data type.

Data Type: Word

D10 —» D2
|_ MOV(W) S1- D1 - REP When input I1 is on, data in data register D10 assigned Do
I8l D10 D2 by source device S1 is moved to data register D2 D1 |
assigned by destination device D1. D2l 930 |-
XA
D10 930 |
Data Type: Double Word
D10'D11 — D2'D3
! MOV(D) 51— D1 - REP When input I1 is on, data in data registers D10 and D11 Do
sl D10 D2 assigned by source device S1 is moved to data registers D1
D2 and D3 assigned by destination device D1. D2 || Double-
word
D3 Data
T
D10 || Double-
word
D11 Data

5-2 LADDER PROGRAMMING MANUAL IDEC



5 MOVE INSTRUCTIONS

Repeat Operation in the Move Instructions

Repeat Source Device
When the S1 (source) is set to repeat, as many devices as the repeat cycles, starting with the device designated by S1, are moved
to the destination. As a result, only the last of the source devices is moved to the destination.

e Data Type: Word

Source (Repeat = 3) Destination (Repeat = 0)
|_ MOV(W) S1R D1 - REP
'—‘H oo b0 * p1o || 110 | p20 [ 112 |
D11 111 D21
D12 112 D22
o Data Type: Double Word
Source (Repeat = 3) Destination (Repeat = 0)
}— Mov(D) S1R D1 - REP
'—‘IZ STACP & * p10 [ 110 | D20 [ 114 |
D11 111 D21 115
D12 112 D22
D13 113 D23
D14 || 114 | D24
D15 115 D25

Repeat Destination Device
When the D1 (destination) is designated to repeat, the source device designated by S1 is moved to all destination devices as many
times as the repeat cycles, starting with the destination designated by D1.

e Data Type: Word

Source (Repeat = 0) Destination (Repeat = 3)
— Mov(w) S1- D1R REP -
'_{13 D10 D20 3 “ D10 L > D20 &
D11 111 —— D21 110
D12 112 —— D22 110
e Data Type: Double Word
Source (Repeat = 0) Destination (Repeat = 3)
|_ MOV(D) S1- D1R REP
’—‘14 S0 D0 S * o[ |y pom [0 ]
D11 111 D21 111
D12 112 D22 110
— —»]: ——
D13 113 D23 111
D14 114 ]: D24 110
L L 5 L
D15 115 D25 111

Repeat Source and Destination Devices
When both S1 (source) and D1 (destination) are set to repeat, as many devices as the repeat cycles, starting with the device
designated by S1, are moved to the same quantity of devices starting with the device designated by D1.

Note: The BMOV (block move) instruction has the same effect as the MOV instruction with both the source and destination designated to repeat.

e Data Type: Word

Source (Repeat = 3) Destination (Repeat = 3)
i R | o0 [15 om0 [115
D11 111 |———>D21 111
D12 112 | D22 112
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e Data Type: Double Word

’_{ —vovo) R IR REP Source (Repeat = 3) Destination (Repeat = 3)
6 D10 D20 3 D10|| 110 D20 110
D11 111 ] [ p21| 111 |
D12 112 o2 112 |
D13 T] [ p23[ 113 |
D14| 114 | D24 114 |
D15 T] [ p25( 115 |

e Data Type: Float

When the source data does not comply with the normal floating-point format in any repeat operation, a user program execution
error occurs, and the source data is not moved to the destination.

Source (Repeat = 3) Destination (Repeat = 3)

p— MOV(F) ~ StR  DIR  REP p10-D11| 15 |——> D20D21f 15
I D10 D20 3 — s
D12:D13 || Invalid |—><—> D22:D23| 11.1
D14'D15| 3.44 |——> D24'D25| 3.44

Repeat Bit Devices

The MOV (move) instruction moves 16-bit data (word or integer data) or 32-bit data (double-word or integer data). When a bit
device such as input, output, internal relay, or shift register is designated as the source or destination device, 16 or 32 bits starting
with the one designated by S1 or D1 are the target data. If a repeat operation is designated for a bit device, the target data
increases in 16- or 32-bit increments, depending on the selected data type.

e Data Type: Word

5-4

Source (Repeat = 0) Destination (Repeat = 3)
|_ MOV(W) S1- D1R REP
110 D10 MO 3 D10 110 »MO0 through M7, M10 through M17
D11 111 ——M20 through M27, M30 through M37
D12| 112 ——»M40 through M47, M50 through M57
o Data Type: Double Word
Source (Repeat = 0) Destination (Repeat = 3)
— Mov(D) S1- D1R REP
i D10 MO 3 D10 110 ] I:MO through M7, M10 through M17
D11 111 M20 through M27, M30 through M37
D12| 112 [M40 through M47, M50 through M57
D13| 113 M60 through M67, M70 through M77
D14| 114 [MSO through M87, M90 through M97
D15| 115 M100 through M107, M110 through M117

Overlapped Devices by Repeat
If the repeat operation is set for both the source and destination and if a portion of the source and destination areas overlap each
other, then the source data in the overlapped area also changes.

Before Execution After Execution

F sotu | Mov(w) S1R D1R REP

112 D10 D12 4 D10 1 | D10 1
D11 2 D11 2

Source: D10 through D13 (Repeat = 4) —
Destination: ~ D12 through D15 (Repeat = 4) D12 3 | D12 1
D13 4 D13 2
D14 D14 1
D15 D15 2
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MOVN (Move Not)

Inverts data and moves it directly.

S1 NOT —» D1
— MOVN(*)  S1(R) Di(R) REP When input is on, 16- or 32-bit data from device assigned by S1 is inverted bit by bit
Hokokokok Hokokokok *%k and moved to device assigned by D1.
Valid Devices
Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) First device address to move X X X X X X X — X 1-99
D1 (Destination 1) First device address to move to — X & X X X X - — 1-99

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
& Special internal relays cannot be designated as D1.
When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed.

When T (timer) or C (counter) is used as D1, the data is written in as a preset value (TP or CP).

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) X or destination, 16 points (word or integer data) or 32 points (double-word or long data) are used. When repeat is
D (double word) X set for a bit device, the quantity of device bits increases in 16- or 32-point increments.

L (long) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination, 1

F (float) — point (word or integer data) or 2 points (double-word or long data) are used. When repeat is set for a word device, the
quantity of device words increases in 1- or 2-point increments.

Repeat Operation
For the operation when the repeat is set, see "Repeat Operation in the Move Instructions" on page 5-3.

Examples: MOVN

When input I0 is on, the 16 internal relays, starting with M10 assigned by source device
S1, are inverted bit by bit and moved to 16 internal relays starting with M50 assigned by
destination device D1.

M10 M50

’_1 —] MOVN(W) Si-  Di-  REP
10

“ M10 NOT — M50

M10 through M17, M20 through M27 NOT — M50 through M57, M60 through M67

The ON/OFF statuses of the 16 internal relays M10 through M17
Before inversion MsB s1 LSB  and M20 through M27 are inverted and moved to 16 internal
(M0027-M0010): loJo[1]1][o]o]o]o][ofo]1]1][1]of0[1] relays M50 through M57 and M60 through M67. M50 is the LSB
(least significant bit), and M67 is the MSB (most significant bit).

MSB D1 LSB
t{1fofof[s]s]a]1][1]1]o]o][o]1]1]0]

After inversion
(M0067-M0050):

810 NOT — D2
— MOVN(W)  S1- D1 - REP When input I1 is on, decimal constant 810 assigned by source device S1 is converted into
11 810 D2 16-bit binary data, and the ON/OFF statuses of the 16 bits are inverted and moved to
data register D2 assigned by destination device D1.
MSB s1 LSB
Before inversion (810): |[0]o]oo][o]of1]1][o]o]1]o][1]0]1]0] DO
MSB D1 LSB ehl —
After inversion (64725): [1[1[1]1][1]1]o]o][1][1]o]1][o]1]0]1] D2 || 64725 |~— 810
D30 NOT — D20 ||l<
D20 || 64605
— MOVN(W) [53136 DDl2 6 REP When input 12 is on, the data in data register D30, |/\/|,
12 assigned by S1, is inverted bit by bit and moved to data X
register D20 assigned by D1. D30 | 930 I
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5 MOVE INSTRUCTIONS

IMOV (Indirect Move)

Moves data indirectly.

S1+4+S2 - D1+D2
|_ IMOV(*) S1(R) S2 D1(R) D2 REP When input is on, the values contained in devices assigned by S1 and
oo *x S2 are added together to determine the data source. The 16- or 32-

bit data is then moved to the destination, which is determined by the
sum of values contained in devices assigned by D1 and D2.

Note: A user program execution error results in the following cases. For details of user program execution errors, see to Chapter 3 "User Program
Execution Errors" on page 3-10.

¢ When the source data determined by S1 + S2 and the destination data determined by D1 + D2 exceeds the valid device range, error code
1 is stored in the user program execution error code (D8006).

e When F (float) data is selected and S1 does not comply with the normal floating-point format, error code 28 is stored in the user program
execution error code (D8006).

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Base address to move from X X X X X X X - — 1-99
S2 (Source 2) Offset for S1 X X X X X X X —= — —
D1 (Destination 1) Base address to move to — X & X X X X = — 1-99
D2 (Destination 2) Offset for D1 X X X X X X X - — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

A Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, S2, or D2, the device data is the timer/counter current value (TC or CC).
When T (timer) or C (counter) is used as D1, the device data is the timer/counter preset value (TP or CP).

When F (float) data is selected, only data register can be designated as S1 or D1.

Source device S2 or destination device D2 does not have to be assigned. If S2 or D2 is not assigned, the source or destination device is determined
by S1 or D1 without offset.

Valid Data Types

W (word) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
I (integer) — 1 point (word data) or 2 points (double-word or float data) are used. When repeat is assigned for a word device,
D (double word) X the quantity of device words increases in 1- or 2-point increments.

L (long) —

F (float) X

Repeat Operation
For the operation when the repeat is set, see "Repeat Operation in the Indirect Bit Move Instructions" on page 5-14.
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5 MOVE INSTRUCTIONS

Example: IMOV
e Data Type: Word

D20 C10 D10 D25

'_( |_ IMOV(W) S1- S2 D1 - D2 REP
I0

D20 +C10 — D10 + D25

Source device S1 and destination device D1 determine the type of device. Source device S2 and destination device D2
are the offset values to determine the source and destination devices.

If the current value of counter C10 assigned by source device S2 is 4, the source data is determined by adding the
offset value to data register D20 assigned by source device S1:

D(20 + 4) = D24

If data register D25 contains a value of 20, the destination is determined by adding the offset value to data register
D10 assigned by destination device D1:

D(10 + 20) = D30
As a result, when input 10 is on, the data in data register D24 is moved to data register D30.

e Data Type: Float

| IMOV(F)  S1- 2 D1- D2 REP

10 D20 D50 D10 DSt

D20 + D50 — D10 + D51

If data register D50 contains a value of 2, the source data is determined by adding the offset value to data register
D20 assigned by source device S1: D(20 + 2) = D22

If data register D51 contains a value of 20, the destination is determined by adding the offset value to data register
D10 assigned by destination device D1: D(10 + 20) = D30

As a result, when input 10 is on, the data in data registers D22°D23 is moved to data registers D30°D31.

IDEC LADDER PROGRAMMING MANUAL
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5 MOVE INSTRUCTIONS

IMOVN (Indirect Move Not)

Inverts data and moves it indirectly.

S1 + S2 NOT — D1 + D2

’—l |— IMOVN(*) ~ SL(R) 52 DL(R) D2 REP When input is on, the values contained in devices assigned by S1 and
TR | wwwww | e oeee > S2 are added together to determine the data source. The 16- or 32-bit
data is then inverted and moved to the destination, which is determined

by the sum of values contained in devices assigned by D1 and D2.

Note: Make sure that the source data determined by S1 + S2 and the destination data determined by D1 + D2 are within the valid device range. If
the derived source or destination device exceeds the valid device range, a user program execution error will result, error code 1 is stored in the user
program execution error code (D8006). For details of user program execution errors, see to Chapter 3 "User Program Execution Errors" on page 3-
10.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Base address to move from X X X X X X X — — 1-99
S2 (Source 2) Offset for S1 X X X X X X X — — —
D1 (Destination 1) Base address to move to — X & X X X X —= — 1-99
D2 (Destination 2) Offset for D1 X X X X X X X — — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

A& Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, S2, or D2, the device data is the timer/counter current value (TC or CC).
When T (timer) or C (counter) is used as D1, the device data is the timer/counter preset value (TP or CP).

Source device S2 or destination device D2 does not have to be assigned. If S2 or D2 is not assigned, the source or destination device is determined
by S1 or D1 without offset.

Valid Data Types

W (word) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
I (integer) — 1 point (word data) or 2 points (double-word data) are used. When repeat is assigned for a word device, the

D (double word) X quantity of device words increases in 1- or 2-point increments.

L (long) —

F (float) —

Repeat Operation
For the operation when the repeat is set, see "Repeat Operation in the Indirect Bit Move Instructions" on page 5-14.

Example: IMOVN

|_ IMOVN(W) S1 S2 D1 D2 REP b10 | 4 I
10 Cl0 D10 D30 D20 X
D19
C10 + D10 NOT — D30 + D20 Isia— |
D20 15
Source device S1 and destination device D1 determine the type of device. Source device S2 and destination device D2 |
. A . D21
are the offset values used to determine the source and destination devices.
I
If the data of data register D10 assigned by source device S2 is 4, then the source data is determined by adding the T
offset value to counter C10 assigned by source device S1: D45 59085 |=
C(10 + 4) = C14 D46
L=
If data register D20 assigned by destination device D2 contains a value of 15, then the destination is determined by C
adding the offset value to data register D30 assigned by destination device D1: C13
D(30 + 15) = D45 C14| 6450 ‘
As a result, when input 10 is on, the current value of counter C14 is inverted and moved to data register D45. C15
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5 MOVE INSTRUCTIONS

MOVC (Move Characters)

Moves a character string with the specified character set.

Ladder Diagram

MOVC S1 D1 N

| KXXK*% KXX*% *%

String size

Operation
When the input is on, @ NULL terminator (00h) (1 byte) is added to the character string specified by S1, and that data is
sequentially transferred to the devices specified by D1 starting from the upper byte of the device.

Stored Value
Device
Upper Byte Lower Byte
D0000 '1'=31h 2'=32h
S1o'1234 D0001 '3'=33h '4'=34h
- : D0002 00h
D0003
Notes:

¢ The maximum size of the character string that can be specified as S1 is 1,023 bytes.
¢ This instruction can be used to store a character sting in the data registers that are specified in EMAIL instruction for inserting data registers.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Character string - (- = = = = - — X —
D1 (Destination 1) Transfer destination - - - - — — Xt - — —

*1 Special data registers cannot be used.
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5 MOVE INSTRUCTIONS

Settings
MOVC (Store Character) ? MOVC (Store Character) ?
Devices | Settings Devices | Settings
(3) 4)
D1 (FirstDR) 1) 51(Input Character String): D1: D000D - DODO2

Tag Name: 1234

Device Address:

Comment:
(2) Character Set: ASCIT |z||
5) Character String Size: 5bytes

6) Decoded Input Character String (ASCII):

1234

| oK | | Cancel 0K ‘ | Cancel

nS1 (source 1) setting

(1) Input character string
Specify a character string within a maximum length of 1,023 bytes, regardless of whether single-byte or double-byte
characters are used. When multiple lines are entered, the line feed character (ODOAh) is inserted between those lines.

(2) Character set
Select the character set of the character string from the following six types of character sets:
o ASCII
* Unicode (UTF-8)
¢ Japanese (ISO-2022-]P)
 Japanese (Shift-JIS)
e Chinese (GB2312)
* Western European (ISO 8859-1 (Latin 1))

mD1 (destination 1) setting

(3) First DR
Specify the first data register of the data registers where the character string is stored.

mOther settings

(4) Device range
The device range displays the range of data registers, starting from the specified data register, that are required to store the
character string specified by the input character string (1).
The range of data registers is not displayed in the following cases:

* The byte length of the character string specified by the input character string (1) exceeds 1,023 bytes.
* A device other than a data register (excluding special data registers) is specified as the first DR (3), or the first DR (3) is not
configured.
Note: The device range is displayed as follows when the specified data registers are out of range.

MOVC (Store Character) ?

Devices

51 (Input Character String): D1: D7999 - Qutof Range

[ ___--------
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5 MOVE INSTRUCTIONS

(5) Character string size
The character string size displays the byte length of the input character string.
The displayed value is the byte length of the input character string (1) plus the NULL terminator (1 byte) added to that
character string.

(6) Decoded input character string
The character string input in Input character string (1) is decoded with the character set specified by Character set (2) and
displayed in this text box.
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BMOV (Block Move)

Moves data in batches.

’—H—

BMOV(W)

S1

kskokkk

N-W

kokkskok

D1

kokokskok

S1
Si+1
S1+2

S1+N-1

N blocks of 16-bit data

First 16-bit data

Second 16-bit data

Third 16-bit data

N

Nth 16-bit data

Notes:

S1,S1+1, S1+2, ..., S1+N-1 —» D1, D1+1, D1+2, ..., D1+N-1

When input is on, N blocks of 16-bit word data starting with device assigned by S1 are
moved to N blocks of destinations, starting with device assigned by D1. N-W specifies

the quantity of blocks to move.

D1
Di+1
D1+2

Block Move

D1+N-1

N blocks of 16-bit data

First 16-bit data

Second 16-bit data

Third 16-bit data

N

Nth 16-bit data

« While the BMOV instruction is executed, BMOV/WSFT Executing Flag (M8024) turns on. When completed, M8024 turns off.

o Make sure that the last source data determined by S1+N-1 and the last destination data determined by D1+N-1 are within the valid device
range. If the derived source or destination device exceeds the valid device range, a user program execution error will result, error code 1 is
stored in the user program execution error code (D8006). For details of user program execution errors, see to Chapter 3 "User Program

Execution Errors" on page 3-10.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) First device address to move X X X X Xt Xt x - — —
N-W (N words) Quantity of blocks to move X X X X Xt Xt x - X2 —
D1 (Destination 1) First device address to move to — X X3 X X% X% x — — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

*1 When T/C is used as S1 or NW, this is the current value area.

*2 You can specify the number between 1 and 65,535.

*3  Special internal relays cannot be used.

*4 When T/C is used as D1, this is the preset value area.

Valid Data Types

W (word) X
I (integer)

D (double word)
L (long)

F (float)

Example: BMOV

SOTU BMOV(W) S1
10 D10

N-wW
5

D1
D20

D10 through D14 — D20 through D24

When input 10 is turned on, data of 5 data registers, starting with D10 assigned by source device
S1, is moved to 5 data registers starting with D20 assigned by destination device D1.

5-12
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D10| 2005 || —> D20| 2005
D11 12 ———> D21 12
D12 25 ———> D22 25
D13 12 —> D23 12
D14 30 ———> D24 30

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
N-W, or destination, 16 points (word data) are used.

When a word device such as T (timer), C (counter), or D (data register) is assigned as the source, N-W, or
destination, 1 point (word data) is used.
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5 MOVE INSTRUCTIONS

IBMV (Indirect Bit Move)
Moves data bit by bit indirectly.

S1+S2 - D1+ D2

’_{ |_ IBMV S1(R) S2 D1(R) b2 REP When input is on, the values contained in devices assigned by S1
kokokokok kKoK okokk sk kokkok ok kk .
and S2 are added together to determine the source of data. The 1-
bit data is then moved to the destination, which is determined by
the sum of values contained in devices assigned by D1 and D2.

Note: Make sure that the last source data determined by S1+S2 and the last destination data determined by D1+4D2 are within the valid device
range. If the derived source or destination device exceeds the valid device range, a user program execution error will result, error code 1 is stored in
the user program execution error code (D8006). For details of user program execution errors, see to Chapter 3 "User Program Execution Errors" on
page 3-10.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Base address to move from X X X X - — X —= Oor1l 1-99
S2 (Source 2) Offset for S1 X X X X X X X — 0-65535 —
D1 (Destination 1) Base address to move to — X A& X - - X —= — 1-99
D2 (Destination 2) Offset for D1 X X X X X X X — 0-65535 —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
4 Special internal relays cannot be designated as D1.
When T (timer) or C (counter) is used as S2 or D2, the timer/counter current value (TC or CC) is displayed.

Source device S2 or destination device D2 does not have to be assigned. If S2 or D2 is not assigned, the source or destination device is determined
by S1 or D1 without offset.

Examples: IBMV

 sotu | BMv Si- Ss2  DI- D2  REP
10 MIO D10 QO cs

1 M10 + D10 —» Q0 + C5

Source device S1 and destination device D1 determine the type of device. Source device S2 and destination device D2 are the offset values to
determine the source and destination devices.

If the value of data register D10 assigned by source device S2 is 5, the M27 M20 M17 M5 M10
source data is determined by adding the offset value to internal relay M10 | | | | | | | | | || | .:'
assigned by source device S1. NIVIVIVIY,

5th from M10

If the current value of counter C5 assigned by destination device D2 is 12, Q17 Q4 Q10 Q7 Qo
the destination is determined by adding the offset value to output Q0 | | | . | | | | || | | | | | | | | |
assigned by destination device D1. |\ A VAVAVAWAVAVAVAWA VAV,

12th from QO
As a result, when input 10 is on, the ON/OFF status of internal relay M15 is moved to output Q14.
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5 MOVE INSTRUCTIONS

| sotu | BMv S1- s2 D1 - D2  REP D10+5- D20 + 12
D10 5 D20 12
Since source device S1 is a data register and the value of source device Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
S2 is 5, the source data is bit 5 of data register D10 assigned by source D10 | | | | || | | | || | . | | | | |
device S1.

Bit 5
Since destination device D1 is a data register and the value of source

device D2 is 12, the destination is bit 12 of data register D20 assigned by

destination device D1.
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

As a result, when input I0 is on, the ON/OFF status of data register D10 D20 | | | .| | | | || | | | || | | | |
bit 5 is moved to data register D20 bit 12.

Bit 12
Repeat Operation in the Indirect Bit Move Instructions
Repeat Bit Devices (Source and Destination)

If a repeat operation is set for bit devices such as input, output, internal relay, or shift register, as many bit devices as the repeat
cycles are moved.

M10 5 Qo 9 3

M10 +5—> Q0 + 9
’_¢ | soTu |— BMV S1R s2 D1R D2 REP Repeat = 3

Since source device S1 is internal relay M10 and the value of source M27 M20 Mi7  Mi5

device S2 is 5, the source data is 3 internal relays starting with M15. | | | | | |-:| I:l:l:l:‘

Since destination device D1 is output Q0 and the value of destination VAV AVAVAY)

device D2 is 9, the destination is 3 outputs starting with Q11. Sth from M10

As a result, when input I1 is on, the ON/OFF statuses of internal relays

M15 through M17 are moved to outputs Q11 through Q13. Q17 Q14 Q13 Q0
| WA % U U V |\ AVAVAY
9th from QO

Repeat Word Devices (Source and Destination)
If a repeat operation is for word devices such as data register, as many bit devices as the repeat cycles in the designated data
register are moved.

D10 +5— D20 + 12
|_ SOTU IBMV S1R S2 D1R D2 REP Repeat = 3
D10 5 D20 12 3
Since source device S1 is data register D10 and the value of source Bit 15 14 13 12 11 10 9 8 7 6 5 4
device S2 is 5, the source data is 3 bits starting with bit 5 of data register D10 | | | | | | -:| I:l:l:l:‘

D10.
Bit 5

Since destination device D1 is data register D20 and the value of
destination device D2 is 12, the destination is 3 bits starting with bit 12 of

data register D20.
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

As a result, when input 12 is on, the ON/OFF statuses of data register D10 D20
bits 5 through 7 are moved to data register D20 bits 12 through 14. _| | | | || | | | || | | | |

Bit 12
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IBMVN (Indirect Bit Move Not)
Inverts data bit by bit and moves it indirectly.

S1 + S2 NOT — D1 + D2

|_{ |_ IBMVN S1(R) 52 D1(R) D2 REP When input is on, the values contained in devices assigned by S1
kokokkk kokskkk kokokokk kKoK 3k . .
and S2 are together added to determine the data source. The 1-bit
data is then inverted and moved to the destination, which is
determined by the sum of values contained in devices assigned by
D1 and D2.

Note: Make sure that the last source data determined by S1+S2 and the last destination data determined by D1+D2 are within the valid device
range. If the derived source or destination device exceeds the valid device range, a user program execution error will result, error code 1 is stored in
the user program execution error code (D8006). For details of user program execution errors, see to Chapter 3 "User Program Execution Errors" on
page 3-10.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Base address to move from X X X X - — X —= Oor1l 1-99
S2 (Source 2) Offset for S1 X X X X X X X — 0-65535 —
D1 (Destination 1) Base address to move to — X A X - - X —= — 1-99
D2 (Destination 2) Offset for D1 X X X X X X X — 0-65535 —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
4 Special internal relays cannot be designated as D1.
When T (timer) or C (counter) is used as S2 or D2, the timer/counter current (TC or CC) value is displayed.

Source device S2 or destination device D2 does not have to be used. If S2 or D2 are not used, the source or destination device is determined by S1
or D1 without offset.

Repeat Operation
For the operation when the repeat is set, see "Repeat Operation in the Indirect Bit Move Instructions" on page 5-14.

Examples: IBMVN

‘_1 —{ soTu | 1BMVN s1- s2 D1 - D2  REP
10

M20 + D10 NOT — Q0 + C5

M20 D10 Qo c5

Source device S1 and destination device D1 determine the type of device. Source device S2 and destination device D2 are the offset values used to
determine the source and destination devices.

If the value of data register D10 assigned by source device S2 is 8, the source M37 M30 M27 M20
data is determined by adding the offset value to internal relay M20 assigned CTT T .| T T I T T T ]
by source device S1. Y AYAVAVIAVAAVAVAY)

NOT  gih from M20

If the current value of counter C5 assigned by destination device D2 is 10, the
destination is determined by adding the offset value to output QO assigned by Q12 Q10 Q7 Qo

Q17
destination device D1. Dj:l:”:. | || | | | H | | | |
| VA VAN VAVAVA VA VAVA Y/
10th from QO

As a result, when input 10 is on, the ON/OFF status of internal relay M30 is inverted and moved to output Q12.
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NSET (N Data Set)

Moves individual data in batches.

S1,S2,S3,...,Sn - D1, D2, D3, ..., Dn

s1 e Sn D1

When input is on, N blocks of 16- or 32-bit data in devices assigned by S1, S2,
Kkokkkk kkkkk

S3, ..., Sn are moved to N blocks of destinations, starting with device
assigned by D1.

kokkskok

|_¢ —{ NSET(*)

N blocks of 16-/32-bit data

N blocks of 16-/32-bit data

S1 First 16-/32-bit data D1 First 16-/32-bit data

S2 Second 16-/32-bit data N Data Set D1+1 or D1+2 Second 16-/32-bit data

S3 Third 16-/32-bit data D1+2 or D1+4 Third 16-/32-bit data
:N: :N:

Sn Nth 16-/32-bit data D1+N-1 or D1+2N-2 Nth 16-/32-bit data

Note: When F (float) data is selected and Sn does not comply with the normal floating-point format, a user program execution error will result,
error code 28 is stored in the user program execution error code (D8006). For details of user program execution errors, see to Chapter 3 "User
Program Execution Errors" on page 3-10.

Valid Devices

Device Function I P  Constant Repeat

S1 (Source 1) First device address to move X X —

x| ><|o

<X

x| =<|m

x| ><| =

x| =<|0a

x| x| O
|

D1 (Destination 1) First device address to move to —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

A Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed.
When T (timer) or C (counter) is used as D1, the data is written in as a preset value (TP or CP).

When F (float) data is selected, only data register and constant can be designated as S1, and only data register can be designated as D1.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) X or destination, 16 points (word or integer data) or 32 points (double-word or long data) are used.
D (double word) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
L (long) X 1 point (word or integer data) or 2 points (double-word, long, or float data) are used.
F (float) X
Example: NSET(F)
| sotu | nseTm st 2 s3 s4 S5 D1 0.51 ——— D20D21 | 051 |
10 0.51 2.34 7.89 3.33 10.0 D20 2.34 ——» D22'D23| 2.34
7.80 ——» D24'D25| 7.89
Five constants 0.51, 2.34, 7.89, 3.33, and 10.0 — D20 through D29 =
3.33 ——» D26'D27| 3.33
When input 10 is turned on, 5 constants assigned by source devices S1 through S5 are moved to 10 58'D2 T
data registers starting with D20 assigned by destination device D1. 10.0 D28:D29 :

Note: The method of storing 32-bit data in a device depends on the controller type.

FT2J: The upper word is stored in the first device.

FC6A: The 32-bit data is stored in devices according to the method selected in Function Area
Settings. For applicable devices and instructions, see Chapter 3 "32-bit Data Storage" on page 3-9.
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NRS (N Data Repeat Set)

Moves numeric data repeatedly.

S1 -5 D1, D2, D3, ..., Dn—1

|_ NRS(*) N-W s1 b1 When input is on, 16- or 32-bit data assigned by S1 is set to N blocks of destinations,
starting with device assigned by D1.

N blocks of 16-/32-bit data

D1 First 16-/32-bit data
Source data for repeat set
N Data Repeat Set D1+1 or D1+2 Second 16-/32-bit data
S1 16-/32-bit data > D1+2 or D1+4 Third 16-/32-bit data
:N:
D1+N-1 or D14+2N-2 Nth 16-/32-bit data

Note: When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result,
error code 28 is stored in the user program execution error code (D8006). For details of user program execution errors, see to Chapter 3
"User Program Execution Errors" on page 3-10.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
N-W (N blocks) Quantity of blocks to move X X X X X X X - X —
S1 (Source 1) First device address to move X X X X X X X == X —
D1 (Destination 1) First device address to move to — X & X X X X - — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

For the N-W, 1 word (16 bits) is always used without regard to the data type.

4 Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as N-W or S1, the timer/counter current value (TC or CC) is displayed.
When T (timer) or C (counter) is used as D1, the data is written in as a preset value (TP or CP).

When F (float) data is selected, only data register and constant can be designated as S1, and only data register can be designated as D1.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) X or destination, 16 points (word or integer data) or 32 points (double-word or long data) are used.

D (double word) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
L (long) X 1 point (word or integer data) or 2 points (double-word, long, or float data) are used.

F (float) X

Example: NRS
e Data Type: Double Word

2 D25 D30 D32'D33 || 123456789

’—{ — sotu — NRS(D) N-W S1 D1 D25'D26 || 123456789 j:: D30°D31| 123456789
10

D25'D26 — D30 through D33

When input I0 is turned on, data of data registers D25-D26 assigned by source device S1 is moved to 4
data registers starting with D30 assigned by destination device D1.
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e Data Type: Float

SOTU | NRS(F) N-W st D1 D25'D26 —

10 5 D25 D30
D25'D26 — D30 through D39

When input 10 is turned on, data of data registers D25'D26 assigned by source device S1 is moved to

10 data registers starting with D30 assigned by destination device D1.

The method of setting 32-bit data storage depends on the controller type.
FT2J: The upper word is stored in the first device.

D30-D31
D32:D33
D34:D35
D36:D37
D38:D39

123.4
[ 1234 |
[ 1234 |
[ 1234 |
[ 1234 |

FC6A: 1t follows the 32-bit data storage setting specified in the Function Area Settings dialog box. See Chapter 3 "32-bit Data Storage" on page

3-9.
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XCHG (Exchange)

Exchanges two data.

Word data: (D1) - D2, (D2) - D1
| XCHG(*) D1 D2 Double-word data: (D1-D1+1) —» D2, D2+1, (D2:D2+1) — D1, D1+1
kokkkk kk kKK
When input is on, the 16- or 32-bit data in devices assigned by D1 and D2 are exchanged with
each other.
Valid Devices
Device Function I Q M R T C D P Constant Repeat
D1 (Destination 1) First device address to exchange — X & X - = X = — —
D2 (Destination 2) First device address to exchange — X & X - = X - — —
For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
& Special internal relays cannot be designated as D1 or D2.
Valid Data Types
W (word) X When a bit device such as Q (output), M (internal relay), or R (shift register) is assigned as the destination, 16
I (integer) — points (word data) or 32 points (double-word data) are used.
D (double word) X When a word device such as D (data register) is assigned as the destination, 1 point (word data) or 2 points
L (long) - (double-word data) are used.
F (float) —
Examples: XCHG
e Data Type: Word
— sotu | XCHG(W) D1 D2 Before Exchange After Exchange
10 D21 D24 D21 || 1000 D21 || 2000
D21 <> D24 D22 D22
When input 10 is turned on, data of data registers D21 D23 | D23 |
and D24 assigned by devices D1 and D2 are exchanged D24 | 2000 D24| 1000
with each other.
o Data Type: Double Word
Before Exchange After Exchange
XCHG(D) D1 D2
HI_ SOTu D31 D37 D31'D32|| 1234567890 > D31'D32 9876543
D33:D34 D33:D34
D31'D32 «»> D37'D38
D35'D36 D35'D36
When input I1 is turned on, data of data registers ] 9876543 ] 1734567890
D31:D32 and D37+D38 assigned by devices D1 and D2 D37°D38 D37°D38

are exchanged with each other.

The method of setting 32-bit data storage depends on the controller type.

FT23: The upper word is stored in the first device.

FC6A: It follows the 32-bit data storage setting specified in the Function Area Settings dialog box. See Chapter 3 "32-bit Data Storage" on page
3-9.
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TCCST (Timer/Counter Current Value Store)

Moves data to the current values of timers or counters.

S1 - D1
|_ TCCST(*) S1(R) D1(R) REP When input is on, 16- or 32-bit data assigned by S1 is displayed and stored to the
BHAAR Rk *x current value of device assigned by D1.

Valid Devices

Device Function Q M R T C D P Constant Repeat
S1 (Source 1) First device address to move X X X X X X X —= X 1-99
D1 (Destination 1) First device address to move to - - - — X X = -= — 1-99
For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed.
T (timer) or C (counter) is used as D1, and the data is written in as a current value (TP or CP).
Valid Data Types
W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
I (integer) — 16 points (word data) or 32 points (double-word data) are used. When repeat is assigned for a bit device, the
D (double word) X quantity of device bits increases in 16- or 32-point increments.
L (long) — When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
F (float) — 1 point (word data) or 2 points (double-word data) are used. When repeat is assigned for a word device, the
quantity of device words increases in 1- or 2-point increments.
Repeat Operation
For the operation when the repeat is set, see "Repeat Operation in the Move Instructions" on page 5-3.
Example: TCCST
When input 12 is turned on, 99,998 is written to the current value of counter C23.
Ladder Diagram Timing Chart
ON
| CNTD €23 M Reset Input 10 .- [
10 100000 on 99998 99999 99998 99999 100000
_| I Pulse Input I1 OFF
Il ON
Counter C23 OFF | |
L LC=(D) ( )_
ON
c23 99999 Q0 Input12 ¢ [
—  sotu TCCST(D) S1- D1 - REP H ON
D 99998  C23 Output Q0 e | | | |
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6: DATA COMPARISON INSTRUCTIONS

Introduction

Data can be compared using data comparison instructions, such as equal to, unequal to, less than, greater than, less than or equal
to, and greater than or equal to. When the comparison result is true, an output or internal relay is turned on. The repeat operation

can also be used to compare more than one set of data.

When the repeat operation is enabled, repeated comparison results of CMP instructions can be selected from AND or OR operation,

and the result is outputted to an output or internal relay.

Three values can also be compared using the ICMP>= instruction.

Load comparison instructions load comparison results so that the following instructions can be initiated.

Since the data comparison instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction

should be used.

CMP= (Compare Equal To)

FT2J | FC6A
Data type W or I: 51 =52 - Dlon
| CMP=(*) S1(R) S2(R) D1(R) REP Data type D, L, or F: S1'S1+41 = S2'S2+1 — D1 on
AND/OR SRk RkkRR koo o When input is on, 16- or 32-bit data assigned by source devices S1 and S2 are
compared. When S1 data is equal to S2 data, destination device D1 is turned
on. When the condition is not met, D1 is turned off.
CMP<> (Compare Unequal To)
FT2J | FC6A
Data type W or I: S1#S2 —» D1lon
| CMP<>(*) S1(R) S2(R) D1(R) REP Data type D, L, or F: S1'S1+1 # S2'S2+1 — D1 on
AND/OR SRRk K RERRE KKK . When input is on, 16- or 32-bit data assigned by source devices S1 and S2 are
compared. When S1 data is not equal to S2 data, destination device D1 is
turned on. When the condition is not met, D1 is turned off.
CMP< (Compare Less Than)
FT2J | FC6A
Data type W or I: S1<S2 - Dlon
| CMP<(*) S1(R) S2(R) D1(R) REP Data type D, L, or F: S1°'S1+1 < S2'S2+1 — D1 on
AND/OR SRR K KRR KKK . When input is on, 16- or 32-bit data assigned by source devices S1 and S2 are
compared. When S1 data is less than S2 data, destination device D1 is turned
on. When the condition is not met, D1 is turned off.
CMP> (Compare Greater Than)
FC6A
Data type W or I: S1>S2 > Dlon
REP Data type D, L, or F: S1'S1+41 > S2'S2+1 — D1 on

AND/OR ]kKKK  RRKKKORRRKK

’_H_CMP>(*) SI(R) S2(R)  Di(R)

kok

CMP<= (Compare Less Than or Equal To)

When input is on, 16- or 32-bit data assigned by source devices S1 and S2 are
compared. When S1 data is greater than S2 data, destination device D1 is
turned on. When the condition is not met, D1 is turned off.

AND/OR Hokkkk  kkRkKRokkkk

|_¢|_CMP<=(*) SI(R) S2(R)  DI(R)

IDEC

Data type W or I: S1<S2 - Dlon
REP Data type D, L, or F: S1'S1+1 < S2'S2+1 — D1 on
ok When input is on, 16- or 32-bit data assigned by source devices S1 and S2 are
compared. When S1 data is less than or equal to S2 data, destination device
D1 is turned on. When the condition is not met, D1 is turned off.
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CMP>= (Compare Greater Than or Equal To)

Data type W or I: S1>S2 —» D1lon
| CMP>=(*) S1(R) S2(R) D1(R) REP Data type D, L, or F: S1'S1+1 >S2'S2+1 — D1 on
ANDJOR ~ skksk  soksokx sk ok When input is on, 16- or 32-bit data assigned by source devices S1 and S2 are
compared. When S1 data is greater than or equal to S2 data, destination

device D1 is turned on. When the condition is not met, D1 is turned off.

Notes:
¢ When the compare instruction input is off, the comparison output (D1) retains the value it had when the compare instruction was last
executed.

¢ When F (float) data is selected and S1 or S2 does not comply with the normal floating-point format, a user program execution error will
result, error code 28 is stored in the user program execution error code (D8006). For details of user program execution errors, see to Chapter
3 "User Program Execution Errors" on page 3-10.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
Repeat Result Logical AND or OR operation - = = = = = = = — —
S1 (Source 1) Data to compare X X X X X X X —= X 1-99
S2 (Source 2) Data to compare X X X X X X X —= X 1-99
D1 (Destination 1) Comparison output - X & - - - - - — 1-99

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

When only S1 and/or S2 is repeated, the logical operation type can be selected from AND or OR.

A& Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value (TC or CC) is displayed.

When F (float) data is selected, only data register and constant can be designated as S1 and S2.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
I (integer) X 16 points (word or integer data) or 32 points (double-word or long data) are used. When repeat is assigned for a
D (double word) X bit device, the quantity of device bits increases in 16- or 32-point increments.

L (long) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source, 1 point (word
F (float) X or integer data) or 2 points (double-word, long, or float data) are used. When repeat is assigned for a word

device, the quantity of device words increases in 1- or 2-point increments.

When an output or internal relay is assigned as the destination, only 1 point is used regardless of the selected
data type. When repeat is assigned for the destination, outputs or internal relays as many as the repeat cycles
are used.
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Examples: CMP>=

The following examples are described using the CMP> instruction. Data comparison operation for all other data comparison
instructions is the same for the CMP> instruction.

e Data Type: Word

e
10

e Data Type: Integer

-
1

D1
CMP>=(W) S1- S2 - D1 - REP
D10 D20 Qo0 “ D20 —> QO turned on
D20 —> QO turned off
D1
CMP>=(I) S1- S2 - D1 - REP
D30 D40 Q1 “ D30 D40 —> Q1 turned on

D30 D40 —> Q1 turned off

o Data Type: Double Word

e
12

CMP>=(D)

S1- S2 - D1-  REP
D50 D60 Q2

e Data Type: Long

S1 S2 D1

D50°D51 23456789 <—> D60°'D61 12345678 —> Q2 turned on
D50°D51 23456789 <—> D60'D61 34567890 —> Q2 turned off

e
I3

CMP>=(L)

S1- S2- Di- REP
D70 D8O Q3

e Data Type: Float

S1 S2 D1

D70'D71 12345678 ~<—> D80'D81 —12345678 —> Q3 turned on
D70-D71 —12345678 ~<—> D80°D81 34567890 —> Q3 turned off

e
14

CMP>=(F)

S1- S2 - D1-  REP
D90 D95 Q4

IDEC

S2 D1

st
D90-DI1 <—>  D95:D9% 12.345 — Q4 turned on
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Repeat Operation in the Data Comparison Instructions

The following examples use the CMP>= instruction of word and double word data. Repeat operation for all other data comparison
instructions and other data types is the same as the following examples.

When the repeat operation is enabled, repeated comparison results of CMP instructions can be selected from AND or OR operation,
and the result is output to an output or internal relay.

Repeat One Source Device

When only S1 (source) is designated to repeat, source devices (as many as the repeat cycles, starting with the device designated
by S1) are compared with the device designated by S2. The comparison results are ANDed or ORed and set to the destination
device designated by D1.

o Data Type: Word (Repeat Logical Operation AND)

S1 (Repeat = 3 S2 (Repeat = 0 D1 (Repeat = 0
|_ CMP>=(W) S1R S2 - D1 - REP (Rep ) (Rep ) (Rep )
10 AND D10 15 M10 3 D10 10 - > 15
p11 [ 15 | = > 15 ‘@ZEI—» M10
D12 - - 15
o Data Type: Word (Repeat Logical Operation OR)
S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
|_ CMP>=(W) S1R S2 - D1 - REP
10 OR

DI0 15 M0 3 Do | 10 |~ - 15
DIl [ 15 Jl=——> 15 M10
p12 | 20

o Data Type: Double Word (Repeat Logical Operation AND)

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
|— CMP>=(D) S1R S2 - D1 - REP . .
10 AND D20 D30 M50 3 D20-D21 = > D30°D31
D22:D23 ~=<—> D30'D31 AND M50

D24:D25 <—> D30'D31

Repeat Two Source Devices

When S1 (source) and S2 (source) are designated to repeat, source devices (as many as the repeat cycles, starting with the
devices designated by S1 and S2) are compared with each other. The comparison results are ANDed or ORed and set to the
destination device designated by D1.

e Data Type: Word (Repeat Logical Operation AND)

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
|— CMP>=(W) S1R S2 R D1 - REP
10 AND D10 D20 M10 3 D10 10 <> D20 0 ‘
D11 20 <> D21 20 AND M10

D12 30 > D22 100

e Data Type: Word (Repeat Logical Operation OR)

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
I_ CMP>=(W) S1R S2 R D1 - REP
10 OR D10 D20 M10 3 D10 10 <> D20 0

D11 [ 20 Jl<—> D21 | 20 M10
p12 | 30 | =<— D22 | 100

“ S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)

e Data Type: Double Word (Repeat Logical Operation AND)

D20'D21 <—> D30'D31
D22'D23 ~<—> D32'D33 AND M50
D24:D25 <—> D34'D35

AND D20 D30 M50 3

’—{'—CMP>=(D) SIR S2R  Dl- REP
10
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Repeat Source and Destination Devices
When S1, S2 (source), and D1 (destination) are designated to repeat, source devices (as many as the repeat cycles, starting with
the devices designated by S1 and S2) are compared with each other. The comparison results are set to destination devices (as

many as the repeat cycles, starting with the device designated by D1).

e Data Type: Word

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
|_ CMP>=(W) S1R S2 R D1R REP
10 D10 D20 M10 3 D10 10 ||<—> D20 0 —> M10 turned on
D11 20 <> D21 20 —> M11 turned on
D12 30 <> D22 100 —> M12 turned off
e Data Type: Double Word
S1 (Repeat = 3 S2 (Repeat = 3 D1 (Repeat = 3
|_ CMP>=(D) S1R S2 R D1R REP (Rep ) (Rep ) (Rep )
10 D20 D30 M50 3 D20'D21 =<—> D30'D31 ———— > M50

Comparison Output Status

D22'D23 <—> D32'D33 ——— > Mb51

D24:D25 <—> D34'D35 —— > M52

The comparison output is usually maintained while the input to the data comparison instruction is off. If the comparison output is
on, the on status is maintained when the input is turned off as demonstrated by this program.

—cvp>=w) s1-  s2-
|_{10 DI0  C1

D1 -
Qo

ON
REP A{ InputI0

Comparison  D10>C1

Result D10<cCt

Comparison  ON
Output Q0 OFF

This program turns the output off when the input is off.

ON
CMP>=(W) S1- S2- Di- REP Input10 e | |
10 D10 c1 MO c _
omparison D10>C1
1 Result Dio<cCt | I
1
ON
MO Qo Output QO OFF l_l

Special Internal Relays M8150, M8151, and M8152

Three special internal relays are available to indicate the comparison result of the CMP= instruction. Depending on the result, one
of the three special internal relays turns on.

When S1 > S2, M8150 turns on.
When S1 = S2, M8151 turns on.
When S1 < S2, M8152 turns on.

S1

Small

>l

Large

S2 (1) ) 3)

1

]
1

]

1

]
1]

S2 Value M8150 | M8151 | M8152
(1)St > 32 ON OFF OFF
(2)S1=52 OFF ON OFF
(3)Sl <32 OFF OFF ON

When repeat is designated, the comparison result of the last repeat cycle

turns on one of the three special internal relays.

When more than one CMP= or ICMP>= instruction is used, M8150, M8151, or M8152 indicates the result of the instruction that

was executed last.

IDEC
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ICMP>= (Interval Compare Greater Than or Equal To)

Compares three specified data and outputs the result.

Data type W or I: S1>S2 >S3 —» D1on

| ICMP>=(*) S1 S2 S3 D1 Data type D,_ L, F: Sl'Sljl-l zsz-sg+1 >S3'S3+1 —» D1 on
SRRk KRRRE KRR . When input is on, the 16- or 32-bit data assigned by S1, S2, and S3 are
compared. When the condition is met, destination device D1 is turned on.

When the condition is not met, D1 is turned off.

Notes:
¢ When the input of the ICMP>= instruction is off, the result (D1) is held the result it had when the ICMP>= instruction was last executed.

e A user program execution error results in the following cases. For details of user program execution errors, see to Chapter 3 "User Program
Execution Errors" on page 3-10.

e When the data of S1 is smaller than that of S3 (S1 < S3), error code 23 is stored in the user program execution error code (D8006).

* When F (float) data is selected and S1, S2, or S3 does not comply with the normal floating-point format, error code 28 is stored in the user
program execution error code (D8006).

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Data to compare X X X X X X X = X —
S2 (Source 2) Data to compare X X X X X X X —= X —
S3 (Source 3) Data to compare X X X X X X X - X —
D1 (Destination 1) Comparison output — X A - - - = —= — —

For the valid device address range, see Chapter 2 "Devices" on page 2-1.
A& Special internal relays cannot be designated as D1.
When T (timer) or C (counter) is used as S1, S2, or S3, the timer/counter current value (TC or CC) is displayed.

When F (float) data is selected, only data register and constant can be designated as S1, S2, and S3.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
I (integer) X 16 points (word or integer data) or 32 points (double-word or long data) are used.

D (double word) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source, 1 point (word
L (long) X or integer data) or 2 points (double-word, long, or float data) are used.

F (float) X

The destination uses only one output or internal relay regardless of the selected data type.

Special Internal Relays M8150, M8151, and M8152 in ICMP>=

Three special internal relays are available to indicate the comparison result of the ICMP>= instruction. Depending on the result,
one of the three special internal relays turns on. S1 must always be greater than or equal to S3 (S1 > S3).

When S2 > S1, M8150 turns on. S2 Value M8150 | M8151 | M8152
When S2 < S3, M8151 turns on. (1) S2 < S3 OFF ON OFF
When S1 > S2 > S3, M8152 turns on. (2)S2=53 OFF OFF OFF
s3 s1 (3)S3<S2<8S1 OFF OFF ON
Small A D Large (552> 51 ON OFF OFF
s2 1) () 3) (4) (5)

When more than one ICMP>= or CMP= instruction is used, M8150, M8151, or M8152 indicates the result of the instruction that
was executed last.
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Example: ICMP>=

D10 > D11 > D12 — Q1 goes on
|_| |_ soTu b ICMP>=(W) S S2 S3 D1
I0

D10 D11 D12 Q1

When input I0 is turned on, data of data registers D10, D11, and D12 assigned by source devices S1, S2, and S3 are compared. When the condition
is met, internal relay Q1 assigned by destination device D1 is turned on. When the condition is not met, Q1 is turned off.

D1 M8150 M8151 M8152 M8004
Q1 goes on OFF OFF OFF OFF

D10 < D11 < D12 —> Q1 goes off ON ON OFF ON
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LC instructions compare two specified data and turn on/off based on the result.

LC= (Load Compare Equal To)

LC=(*)

ok skok

kskokokk

L]

Data type W or I: S1=S2
Data type D, L, or F: S1'S1+1 = S2:S2+1
This instruction constantly compares 16- or 32- bit data assigned by S1 and S2. When S1 data is equal to

S2 data, the output to the following instructions is turned on. When the condition is not met, the output
is turned off.

LC<> (Load Compare Unequal To)

LC<>(*)
KKKKK

k%%

R

Data type W or I: S1#S2
Data type D, L, or F: S1'S1+1 # S2'S2+1
This instruction constantly compares 16- or 32- bit data assigned by S1 and S2. When S1 data is not

equal to S2 data, the output to the following instructions is turned on. When the condition is not met, the
output is turned off.

LC< (Load Compare Less Than)

LC<(¥)
kokskkok

kK k%

R

Data type W or I: S1<S2
Data type D, L, or F: S1'S1+1 < S2'S2+1
This instruction constantly compares 16- or 32- bit data assigned by S1 and S2. When S1 data is less than

S2 data, the output to the following instructions is turned on. When the condition is not met, the output
is turned off.

LC> (Load Compare Greater Than)

LC>(*)

kkokokk

kokokkk

R

Data type W or I: S1>S2
Data type D, L, or F: S1'S1+1 > S2'S2+1
This instruction constantly compares 16- or 32- bit data assigned by S1 and S2. When S1 data is greater

than S2 data, the output to the following instructions is turned on. When the condition is not met, the
output is turned off.

LC<= (Load Compare Less Than or Equal To)

LC<=(¥)

kkokokk

kokokkk

R

Data type W or I: S1< S2
Data type D, L, or F: S1'S1+1< S2°S2+1
This instruction constantly compares 16- or 32- bit data assigned by S1 and S2. When S1 data is less than

or equal to S2 data, the output to the following instructions is turned on. When the condition is not met,
the output is turned off.

LC>= (Load Compare Greater Than or Equal To)

LC>=(*)

okkskox

kokokkk

R

Data type W or I: S1>S2
Data type D, L, or F: S1-S1+1 > S2°S2+1
This instruction constantly compares 16- or 32- bit data assigned by S1 and S2. When S1 data is greater

than or equal to S2 data, the output to the following instructions is turned on. When the condition is not
met, the output is turned off.

Note: When F (float) data is selected and S1 or S2 does not comply with the normal floating-point format, a user program execution error will
result, error code 28 is stored in the user program execution error code (D8006). For details of user program execution errors, see to Chapter 3
"User Program Execution Errors" on page 3-10.

6-8
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6: DATA COMPARISON INSTRUCTIONS

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Data to compare X X X X X X X — X —
S2 (Source 2) Data to compare X X X X X X X — X —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
When T (timer) or C (counter) is used, the timer/counter current value (TC or CC) is displayed.
When F (float) data is selected, only data register and constant can be designated.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned, 16 points
I (integer) X (word or integer data) or 32 points (double-word or long data) are used.

D (double word) X When a word device such as T (timer), C (counter), or D (data register) is assigned, 1 point (word or integer
L (long) X data) or 2 points (double-word, long, or float data) are used.

F (float) X

IDEC LADDER PROGRAMMING MANUAL 6-9



6: DATA COMPARISON INSTRUCTIONS

Examples: LC

Ladder Diagram 1

Program List

Reset
—| |—— CNTD c2 H Instruction Data
10 100000
LOD 10
_| Pulse LOD 1
Ill CNTD C2
100000
L | Lc=(D) O LC=(D) c2
c2 99997 Qo0 99997
ouT Qo0
L | Lc>=(D) —O—
2 9999%6| & LC>=(D) 2
99996
ouT Q1
Timing Chart
ON
Reset Input I0 OFF ”
99995 99996 99997 99998 99999 100000
ON
Pulse Input T1 - " ” ” ” " " °ee
ON I—I
Qo
ON
Output QO OFF | |
Output Q1 [

OFF

Ladder Diagram 2

soTu —| ADD(I) S1- S2 - D1- REP H
_|12|_ D10 1 D10
[ LC<=(1) ( )_
D10 -2 J Q2
[ LC<=(1)
3 D10
1 LC<=(I) | LC<=(]) ( )_
-3 D10 D10 5 Q3
Timing Chart
ON
AT e 2 | 1 O 1 I
D10 Value I—7|—e|—5|—4|—3|—2|—1|0|1Iz 3|4|5|6|
Output Q2 v | |
ON | |
Output Q3 OFF
6-10 LADDER PROGRAMMING MANUAL

Output QO is on when counter C2 current value is
99,997.

Output Q1 is turned on when counter C2 current
value reaches 99,996 and remains on until counter
C2 is reset.

Program List

Instruction Data
LOD 12
SOTU
ADD(I) D10
1
D10
LC<=(I) D10
-2
LC<=(I) 3
D10
ORLOD
ouT Q2
LC<=(I) -3
D10
LC<=(I) D10
5
ANDLOD
ouT Q3

Output Q2 is on when data register D10 is less than
or equal to —2 and greater than or equal to 3.

Output Q3 is on while data register D10 is between
-3 and 5.
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/: BINARY ARITHMETIC INSTRUCTIONS

Introduction

This chapter describes the arithmetic operation instructions that perform arithmetic based on specified data and store those results
in devices. For addition and subtraction devices, internal relay M8003 is used to carry or to borrow.

The ROOT instruction can be used to calculate the square root of the value stored in one or two data registers.

ADD (Addition)
Adds the specified data.

Data type W or I:
Data type D, L, or F:

S1+S2 - D1, CY
S1'S1+1 + S2'S2+1 —» D1'D1+1, CY

|—— ADD(*) S1(R) S2(R) D1(R) REP
i e | TR * When input is on, 16- or 32-bit data assigned by source devices S1 and S2 are
added together. The result is set to destination device D1 and internal relay
M8003 (carry or borrow).
SUB (Subtraction)
Subtracts the specified data.
Data type W or I: S1-S2 —» D1, BW
I SUB(*) S1(R) S2(R) D1(R) REP Data type D, L, or F: S1'S1+1-S2'S2+1 — D1'D1+1, BW
i s * When input is on, 16- or 32-bit data assigned by source device S2 is
subtracted from 16- or 32-bit data assigned by source device S1. The result is
set to destination device D1 and internal relay M8003 (carry or borrow).
MUL (Multiplication)
Multiplies the specified data.
Data type W or I: S1xS2 - D1'D1+1
I MUL(*) S1(R) S2(R) D1(R) REP Data type D, L, or F: S1'S1+41 x S2'S2+1 — D1'D1+1
e ey | oeeer > When input is on, 16- or 32-bit data assigned by source device S1 is multiplied
by 16- or 32-bit data assigned by source device S2. The result is set to
destination device D1.
DIV (Division)
Divides by the specified data.
Data type W or I: S1 + S2 — D1 (quotient), D1+1 (remainder)
I DIV(*) S1(R) S2(R) D1(R) REP Data type D or L: S1-S1+1 + S2°S2+1 — D1'D1+1 (quotient),
$ookkokok $okkkk kskok Kok Kk D1+2'D1+3 (remainder)

Data type F: S1-S1+1 + S2°S2+1 —D1'D1+1 (quotient)

When input is on, 16- or 32-bit data assigned by source device S1 is divided
by 16- or 32-bit data assigned by source device S2. The quotient is set to 16-
or 32-bit destination device D1, and the remainder is set to the next 16- or 32-
bit data. Data type F does not generate a remainder.

Note: A user program execution error results in the following cases. For details of user program execution errors, see to Chapter 3 "User Program
Execution Errors" on page 3-10.

* When the result exceeds data type range, the MUL instruction execution is canceled. In this case, error code 2 is stored in the user
program execution error code (D8006).

e When S2 is 0 (dividing by 0), the DIV instruction operates as follows. In this case, error code 3 is stored in the user program execution
error code (D8006).

¢ When the data type is F (float), infinity (o) is stored in D1.

IDEC
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7! BINARY ARITHMETIC INSTRUCTIONS

* When the data type is other than F (float), the value of S1 is stored in D1.

* When the result exceeds data type range, the DIV instruction execution is canceled. In this case, error code 3 is stored in the user

program execution error code (D8006).

e When I (integer) data is selected, S1 is -32,768 and S2 is -1, the result is 32,768, which exceeds the data type range.
e When L (long) data is selected, S1 is -2,147,483,648 and S2 is -1, the result is 2,147,483,648, which exceeds the data type range.

e When F (float) data is selected and S1 or S2 does not comply with the normal floating-point format, a user program execution error will
result, error code 28 is stored in the user program execution error code (D8006).

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Data for calculation X X X X X X X X X 1-99
S2 (Source 2) Data for calculation X X X X X X X X X 1-99
D1 (Destination 1) Destination to store results — X & X X X X X — 1-99

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

A& Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as
D1, the timer/counter preset value (TP or CP) is displayed.

When F (float) data is selected, only data register and constant can be designated as S1 and S2.

P (index register) can be used when ADD, SUB, or MUL is programmed with the data type L (long).

Valid Data Types

W (word)

I (integer)

D (double word)

L (long)

F (float)

X[ X| X| X[ X

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
16 points (word or integer data) or 32 points (double-word, long, or float data) are used. When repeat is
assigned for a bit device, the quantity of device bits increases in 16- or 32-point increments.

When a word device such as T (timer), C (counter), or D (data register) is assigned as the source, 1 point (word
or integer data) or 2 points (double-word, long, or float data) are used. When repeat is assigned for a word

device, the quantity of device words increases in 1- or 2-point increments.

Using Carry or Borrow Signals

When the D1 (destination) data exceeds the valid data range as a result of any binary arithmetic operation, a carry or borrow
occurs, and special internal relay M8003 is turned on.

When a carry or borrow occurs, one of the following values is stored in the D1 (destination).

ADD (Addition)

Data Type Carry/Borrow Data stored in D1
W (word) Carry The value obtained by subtracting 65,536 from the calculation result is stored.
Borrow Borrow does not occur.
I (integer) Carry The value obtained by subtracting 32,768 from the calculation result is stored.
9 Borrow The value obtained by adding 32,768 to the calculation result is stored.
Carry The value obtained by subtracting 4,294,967,296 from the calculation result is stored.
D (double word)
Borrow Borrow does not occur.
L (long) Carry The value obtained by subtracting 2,147,483,648 from the calculation result is stored.
9 Borrow The value obtained by adding 2,147,483,648 to the calculation result is stored.
Car
F (float) it The calculation result is stored.
Borrow

7-2
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7: BINARY ARITHMETIC INSTRUCTIONS

SUB (Subtraction)

Data Type Carry/Borrow Data stored in D1
Carry Carry does not occur.
W (word) - - - -
Borrow The value obtained by adding 65,536 to the calculation result is stored.
I (integer) Carry The value obtained by subtracting 32,768 from the calculation result is stored.
9 Borrow The value obtained by adding 32,768 to the calculation result is stored.
Carr Carry does not occur.
D (double word) Y il - - - -
Borrow The value obtained by adding 4,294,967,296 to the calculation result is stored.
L (long) Carry The value obtained by subtracting 2,147,483,648 from the calculation result is stored.
9 Borrow The value obtained by adding 2,147,483,648 to the calculation result is stored.
Carry . i
F (float) The calculation result is stored.
Borrow
MUL (Multiplication)
Data Type Carry/Borrow Data stored in D1
Carry
W (word) Does not occur.
Borrow
) Carry
I (integer) Does not occur.
Borrow
Carry i . .
D (double word) Borro The calculation result is stored and a user program execution error occurs.
rrow
Carry i . .
L (long) Borro The calculation result is stored and a user program execution error occurs.
rrow
Carry i )
F (float) The calculation result is stored.
Borrow
DIV (Division)
Data Type Carry/Borrow Data stored in D1
Carry
W (word) Does not occur.
Borrow
) Carry
I (integer) Does not occur.
Borrow
Carry
D (double word) Does not occur.
Borrow
Carry
L (long) Does not occur.
Borrow
Carry ) .
F (float) The operation result is stored.
Borrow

IDEC
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7! BINARY ARITHMETIC INSTRUCTIONS

Examples: ADD
e Data Type: Word

This example demonstrates the use of a carry signal from special internal relay M8003 to set an alarm signal.

D2 + 500 — D2
When a carry occurs, output QO is assigned as a warning indicator.

When the acknowledge pushbutton (input I1) is pressed, the warning
indicator is reset.

REP D10 + D20 — D30

—| |— SOTU ADD(W) S1- S2 - D1 - REP |H
10 D2 500 D2
I Oz
Acknowledge M8003 Qo
Pushbutton
_| : R
Il Qo
e Data Type: Integer
—] |—— ADD(D) S1- S2 - D1 -
10 D10 D20 D30
e Data Type: Double Word
—| |_ ADD(D) S1- S2 - D1 - REP H
10 D10 D20 D30

D10-D11 1957400 + D20°D21

e Data Type: Long

10

—] ApbD(L)  s1-

D10

S2 -
D20

D1 -
D30

REP

D10'D11 216283 + D20°'D21

e Data Type: Float

—{ ApD(F)  s1-
’_{IO D10

D10-D11 1.414 + D20°D21

S2 -
D20

D1 -
D30

REP

Example: SUB
e Data Type: Word

The following example demonstrates the use of special internal

I0

7-4

4112600 —> D30'D31 6070000

—964355 —> D30'D31 —748072

—>  D30'D31 4.554

relay M8003 to process a borrow.

I sotu SUB(W) S1- S2 - D1 -
D12 7000 D12

|— SUB(W) S1- S2 - D1- REP
M8003 D13 1 D13

REP D12 - 7000 — D12

Borrow is processed so that the number of times a borrow

occurs is subtracted from D13.

When a borrow occurs, D13 is decremented by one.

LADDER PROGRAMMING MANUAL IDEC



7: BINARY ARITHMETIC INSTRUCTIONS

Examples: MUL
e Data Type: Word

—{muw)  si- s2- Di- rep 500 600 _ 300000
k_ﬁll DI0 D20 D30 D10 | o1Fany || * D20 || (0258h) > D30D31 I 00493E0h)
D30 | 3
When input I1 is on, data of D10 is multiplied by data of D20, and the result is set to D30 and D31. (0004h)
37856
D31 1l (93e0n)
e Data Type: Integer
Mo si- s2- D1 rep 500 600 , 300000
” DI0 D20 D30 D10 | reochy || * D20 | (0258n) > D30'D31 | (rreggcaoh)
65531
D30 1| (FFrBh)
27680
D31 | (6c20n)

e Data Type: Double Word

—{MuLD) s1- s2- Di- REP
i DI0 D20 D30

D10'D11 100000 X  D20'D21 5000 —> D30'D31 500000000

Note: In multiplication of double word data, the lower 32-bit data of the result is set to destination device D1-D1+1.

e Data Type: Long

—{ ML) St- S2- Di- REP
T DI0 D20 D30

D10°D11 —100000 X D20-D21 —-5000 —> D30'D31 500000000

Note: In multiplication of long data, the lower 32-bit data of the result is set to destination device D1-D1+1.

e Data Type: Float

—{ MuL(F) Sl- S2- Di- REP
I DI0 D20 D30

D10'D11 4.554 X D20°'D21 1.414 —> D30°'D31 6.439356

Note: The destination uses two word devices in the division operation of word data. When using a bit device, such as internal relay for destination,

32 internal relays are required. Set the destination so that the devices used are within the device range.

IDEC LADDER PROGRAMMING MANUAL
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Examples: DIV
e Data Type: Word

—pvw)  Ssi-  s2-  Di- REP
o DI0 D20 D30

When input 12 is on, D10 data is divided by D20 data. The quotient is set to D30,
and the remainder is set to D31.

| 3t 1 |
Remainder

— D30 || 7
Quotient

+ D20

Note: The destination uses two word devices in the division operation of word data. When using a bit device, such as internal relay for destination,
32 internal relays are required. Set the destination so that the devices used are within the device range.

e Data Type: Integer

| st |1 |

Remainder

— D30 | -7
Quotient

— pIv(1) S1- S2- Dl- REP + D20

© DI0 D20 D30

Note: The destination uses two word devices in the division operation of word data. When using a bit device, such as internal relay for destination,
32 internal relays are required. Set the destination so that the devices used are within the device range.

o Data Type: Double Word

|— DIV(D) S1- S2 - D1- REP
1 D10 D20 D30
D10°'D11 100000 + D20'D21 70000 —> D30°D31 D32'D33 30000

Quotient Remainder

Note: The destination uses four word devices in the division operation of double-word data. When using a bit device, such as internal relay for
destination, 64 internal relays are required. Set the destination so that the devices used are within the device range.

e Data Type: Long

—| v S1- S2- Dl- REP
i DI0 D20 D30
D10°D11 100000 + D20'D21 ~70000 —> D30:D31 D32D33 30000

Quotient Remainder

Note: The destination uses four word devices in the division operation of double-word data. When using a bit device, such as internal relay for
destination, 64 internal relays are required. Set the destination so that the devices used are within the device range.

e Data Type: Float

—{ p1v(P) St- S2- Di- REP
1 D10 D20 D30
D10-D11 4.43996 + D20-D21 —> D30D31 1.414

Quotient

Note: The destination uses two word devices in the division operation of double-word data. Set the destination so that the devices used are within
the device range.

7-6 LADDER PROGRAMMING MANUAL
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Repeat Operation in the ADD and SUB Instructions

Source devices S1 and S2 and destination device D1 can be assigned to repeat individually or in combination. When destination
device D1 is not set to repeat, the final result is set to destination device D1. When repeat is assigned, as many consecutive
devices as the repeat cycles, starting with the designated device, are used. Since the repeat operation works similarly on the ADD
(addition) and SUB (subtraction) instructions, the following examples are described using the ADD instruction.

Repeat One Source Device
o Data Type: Word and Integer

When only S1 (source) is assigned to repeat, the final result is set to destination device D1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
SOTU |— ADD(W) S1R S2- D1-  REP
o D10 D20 D30 3 D10 10 D20 25 —> D30 | (35)
D11 15 D20 25 —> D30 (40)
D12 20 D20 25 — D30 45
e Data Type: Double Word, Long, and Float
When only S1 (source) is assigned to repeat, the final result is set to destination device D1-D1+1.
S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
SOTU — ADD(D) S1R S2- D1-  REP _ _ _
D12:D13 + D20-D21 —> (D30°D31)
D14:D15 + D20-D21 — D30°D31
Repeat Destination Device Only
e Data Type: Word and Integer
When only D1 (destination) is assigned to repeat, the same result is set to 3 devices starting with D1.
S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
—{ sotu |— AbD(W)  S1- S2- DIR  REP
o D10 D20 D30 3 D10 10 + D20 25 —> D30 35
D10 10 + D20 25 —> D31 35
D10 10 + D20 25 —> D32 35

e Data Type: Double Word, Long, and Float

When only D1 (destination) is assigned to repeat, the same result is set to 3 devices starting with D1-D1+1.

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
}—{ sotu | AbD(D)  S1- S2- DIR  REP
ol D10 D20 D30 3 D10-D11 + D20°D21 —_— D30°'D31
D10-D11 + D20-D21 — D32:D33
D10°D11 + D20°D21 — D34'D35
Repeat Two Source Devices
e Data Type: Word and Integer
When S1 and S2 (source) are assigned to repeat, the final result is set to destination device D1.
S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
—{ sotu | ADD(W) S1R S2R D1-  REP
i D10 D20 D30 3 D10 10 D20 25 —> D30 (35)
D11 15 D21 35 — D30 (50)
D12 20 + D22 45 —> D30 65
e Data Type: Double Word, Long, and Float
When S1 and S2 (source) are assigned to repeat, the final result is set to destination device D1-D1+1.
S1 (R t=3 S2 (R t=3 D1 (R t=0
sOTU - ADD(D) S1R  Ss2R  Di1-  REP (Repeat = 3) (Repeat = 3) (Repeat = 0)
1 D10 D20 D30 3 D10'D11 + D20-D21 — (D30°D31)
D12:D13 + D22:D23 — (D30°D31)
D14'D15 + D24°D25 — D30°'D31
LADDER PROGRAMMING MANUAL 7-7
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Repeat Source and Destination Devices
e Data Type: Word and Integer

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 3 devices starting with D1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
SOTU ADD(W) S1R S2 - D1 R REP
el D10 D20 D30 3 D10 10 + D20 25 — D30 35
D11 15 + D20 25 —> D31 40
D12 20 + D20 25 —> D32 45

o Data Type: Double Word, Long, and Float
When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 3 devices starting with D1'D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
|_ SOTU ADD(D) S1R S2 - D1R REP
il D10 D20 D30 3 D10'D11 + D20'D21 — D30°'D31
D12:D13 + D20-D21 — D32:D33
D14:D15 + D20-D21 —_— D34-D35

Repeat All Source and Destination Devices
o Data Type: Word and Integer

When all devices are assigned to repeat, different results are set to 3 devices starting with D1.

SOTU }— ADD(W) S1R S2R D1R REP
D10 D20 D30 3 D10 10 + D20 25 —> D30 35

D11 15 + D21 35 —> D31 50
D12 20 + D22 45 —> D32 65

|_ S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
I1

e Data Type: Double Word, Long, and Float

When all devices are assigned to repeat, different results are set to 3 devices starting with D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
|_ SOTU — ADD(D) S1R S2R D1 R REP
1 D10 D20 D30 3 D10-D11 + D20-D21 - D30°D31
D12:D13 + D22:D23 — D32:D33
D14:D15 + D24:D25 — D34:D35

Note: Special internal relay M8003 (carry/borrow) is turned on when a carry or borrow occurs in the last repeat operation. When a user program
execution error occurs in any repeat operation, special internal relay M8004 (user program execution error) is turned on and maintained while
operations for other instructions continues.
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Repeat Operation in the MUL Instruction

Since the MUL (multiplication) instruction uses two destination devices, the result is stored to destination devices as described
below. Source devices S1 and S2 and destination device D1 can be designated to repeat individually or in combination. When
destination device D1 is not assigned to repeat, the final result is set to destination device D1 and D1+1. When repeat is
designated, consecutive devices as many as the repeat cycles starting with the designated device are used.

Since the repeat operation works similarly on word and integer data, the following examples are described using word data.

Repeat One Source Device

When only S1 (source) is assigned to repeat, the final result is set to destination device D1-D1+1.

o Data Type: Word and Integer

S1R
D10

S2 -
D20

SOTU |— MUL(W)

-,

e Data Type: Double Word, Long, and Float

S2 -
D20

SOTU — MuL(D) SIR
I D10

Repeat Destination Device Only

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
D1 - REP
D30 3 D10 X D20 —> (D30-D31)
D11 X D20 —> (D30°D31)
D12 X D20 —> D30°D31
D1 - REP S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
D30 3 D10'D11 X D20°D21 —>  (D30°D31)
D12:D13 X D20°D21 — (D30°D31)
D14:D15 X D20°D21 —> D30-D31

When only D1 (destination) is assigned to repeat, the same result is set to 3 devices starting with D1-D1+1.

e Data Type: Word and Integer

S1-
D10

S2 -
D20

’—{ I soTtu |— MUL(W)
I1

e Data Type: Double Word, Long, and Float

S2 -
D20

SOTU [— MUL(D) SL-
o D10

Repeat Two Source Devices

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
D1R REP
D30 3 “ D10 X D20 —— D30-D31
D10 X D20 —— D32:D33
D10 X D20 — D34°D35
DLR REP S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
D30 3 D10°D11 X D20°D21 — D30°D31
D10°D11 X D20°D21 — D32'D33
D10°-D11 X D20°D21 — D34:D35

When S1 and S2 (source) are assigned to repeat, the final result is set to destination device D1-D1+1.

o Data Type: Word and Integer

S1R
D10

S2R
D20

‘—{  soTu j— MUL(W)
5l

e Data Type: Double Word, Long, and Float

o1 REP S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
D30 3 D10 X D20 —> (D30°D31)

D11 X D21 — (D30°D31)

D12 X D22 —— D30°D31

S2R
D20

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)

SOTU | MUL(D) S1R
’_{Ill_ D10

IDEC

D1 - REP
D30 3

D10-D11 X D20-D21 — (D30°D31)

D12'D13 X D22:D23 — (D30°D31)

D14-D15 X D24:D25 —— D30°D31
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Repeat Source and Destination Devices

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 3 devices starting with D1:D1+1.

o Data Type: Word and Integer

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)

SOTU MUL(W) SIR  S2-
’_{IJ_ D10 D20

o Data Type: Double Word, Long, and Float

D1R REP

D30 3 D10 X D20 —— D30°D31
D11 X D20 — D32'D33
D12 X D20 —_— D34-D35

— sotu MUL(D) S1R S2 -
I D10 D20

DR REP S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)

D30 3 D10-D11 X D20-D21 — D30-D31
D12:D13 X D20-D21 — D32:D33
D14:D15 X D20-D21 — D34°D35

Repeat All Source and Destination Devices
When all devices are assigned to repeat, different results are set to 3 devices starting with D1-D1+1.

e Data Type: Word and Integer

|_ SOTU H— MUL(W) S1R S2R
1 D10 D20

e Data Type: Double Word, Long, and Float

oIR Yo “ S1 (Repeat =3)  S2 (Repeat = 3) D1 (Repeat = 3)
D30 3 D10 X D20 — D30°D31

D11 X D21 — D32:D33

D12 X D22 — D34-D35

—{ sotu MUL(D) SIR  S2R
|_{11 D10 D20

7-10

DR REP S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)

D30 3 D10-D11 X D20-D21 — D30-D31
D12:D13 X D22:D23 — D32:D33
D14:D15 X D24:D25 — D34-D35

LADDER PROGRAMMING MANUAL
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Repeat Operation in the DIV Instruction

Since the DIV (division) instruction (except float data) uses two destination devices, the quotient and remainder are stored as
described below. Source devices S1 and S2 and destination device D1 can be assigned to repeat individually or in combination.
When destination device D1 is not assigned to repeat, the final result is set to destination device D1 (quotient) and D1+1
(remainder). When repeat is assigned, assigned as many consecutive devices as the repeat cycles starting with the designated
device are used.

Division instructions in float data do not generate remainders and use two consecutive data registers to store quotients. When
repeat is assigned for destination of float data, as many consecutive data registers as the repeat cycles are used.

Repeat One Source Device

e Data Type: Word and Integer

When only S1 (source) is assigned to repeat, the final result is set to destination devices D1 and D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
| DIV(W S1R S2 - D1 - REP
’_‘n'— SOty w) 510 D0 D30 3 “ D10 : D20 —> (D30)  (D31)
D11 + D20 —> (D30) (D31)
D12 + D20 — D30 D31

Quotient Remainder
e Data Type: Double Word and Long

When only S1 (source) is assigned to repeat, the final result is set to destination devices D1'-D1+1 and D1+2'D1+3.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
soTu — DIv(D) S1R S2 - D1 - REP . . . . .
‘_{Il D10 D20 D30 3 D10°-D11 = D20'D21 —> (D30'D31) (D32'D33)
D12:D13 + D20'D21 —> (D30'D31) (D32:D33)
D14-D15 + D20-D21 ——> D30'D31 D32:D33

Quotient Remainder
e Data Type: Float

When only S1 (source) is assigned to repeat, the final result is set to destination devices D1'D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
F sotu | DIV(F) S1R S2 - D1 - REP
’_{11 D10 D20 D30 3 1 D10°D11 + D20-D21 —> (D30°D31)
D12:D13 + D20-D21 — (D30°D31)
D14-D15 + D20-D21 — D30-D31
Quotient

Repeat Destination Device Only
e Data Type: Word and Integer

When only D1 (destination) is assighed to repeat, the same result is set to 6 devices starting with D1.

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
| DIV(W S1- S2 - D1R REP
‘_{11 SOty wy s o DIk R 1 D10 + D20 — D30 D33
D10 + D20 —> D31 D34
D10 + D20 —> D32 D35

Quotient Remainder
e Data Type: Double Word and Long

When only D1 (destination) is assighed to repeat, the same result is set to 6 devices starting with D1-D1+1.

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
’_‘ 1|_ SOTU [— PIV(D) 50115 SDZZE DDl3§ Rgp “ D10'DI1  +  D20D21 —> D30:D31  D36'D37
I D10-D11 < D20-D21 —> D32'D33 D38-D39
D10-D11 + D20-D21 —> D34'D35 D40-D41

Quotient Remainder
e Data Type: Float

When only D1 (destination) is assigned to repeat, the same result is set to 3 devices starting with D1-D1+1.

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
soTu — DIV(F) S1- S2 - D1R REP
o] D10 D20 D30 3 D10°D11 + D20-D21 —— D30°D31
D10-D11 + D20-D21 — D32:D33

D10-D11

D20-D21 —— D34:D35
Quotient
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7! BINARY ARITHMETIC INSTRUCTIONS

Repeat Two Source Devices
e Data Type: Word and Integer

When S1 and S2 (source) are assigned to repeat, the final result is set to destination devices D1 and D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
DIV(W) S1R S2 R D1 - REP
’_{11|_ SOty 510 b0 D30 3 “ D10 + D20 —> (D30)  (D31)
D11 + D21 —> (D30) (D31)
D12 + D22 —> D30 D31
Quotient  Remainder

o Data Type: Double Word and Long

When S1 and S2 (source) are assigned to repeat, the final result is set to destination devices D1'D1+1 and D1+2'D1+3.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)

F— sotu [— PIV(D) SIR ~ S2R Di-  REP D10'DI1  +  D20'D21 —> (D30'D31) (D32:D33)
1 D10 D20 D30 3 D12D13 =  D22:D23 —» (D30-D31) (D32'D33)
D14DI5 +  D24'D25 —> D30D31  D32D33

Quotient Remainder

e Data Type: Float

When S1 and S2 (source) are assigned to repeat, the final result is set to destination devices D1:D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
SOTU DIV(F) S1R S2R D1 - REP
’_{Il D10 D20 D30 3 “ D10-D11 - D20-D21 —— (D30'D31)
D12:D13 + D22:D23 — (D30°D31)
D14:D15 + D24:D25 — D30°D31
Quotient

Repeat Source and Destination Devices
e Data Type: Word and Integer

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 6 devices starting with D1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
DIV(W S1R S2 - D1 R REP
I_‘HI_ SOty Wy sikooo2 DIRRE “ D10 + D20 — D30 D33
D11 + D20 — D31 D34
D12 + D20 — D32 D35
Quotient  Remainder

e Data Type: Double Word and Long

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 6 devices starting with D1'D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
DIV(D 1R 2 — D1R REP
|_{11|_ SOty ©® SDlO Sozo 530 3 “ D10-D11 D20-D21 — D30:D31  D36D37
D12'D13 D20°-D21 —> D32'D33 D38°D39
D14:D15 D20°-D21 —> D34'D35 D40-D41
Quotient Remainder

e Data Type: Float

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 3 devices starting with D1'D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
|_ SOTU DIV(F) S1R S2 - D1R REP ) . . )
i D10 D20 D30 3 D10'D11 + D20-D21 — D30°D31
D12'D13 + D20-D21 — D32:D33
D14:D15 + D20-D21 — D34:D35
Quotient

7-12
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Repeat All Source and Destination Devices
e Data Type: Word and Integer

When all devices are assigned to repeat, different results are set to 6 devices starting with D1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
L1 DIV(W S1R S2 R D1R REP
‘_{11 SoTu w2k DR R “ D10 + D20 —> D30 D33
D11 + D21 —> D31 D34
D12 + D22 — D32 D35

Quotient  Remainder
e Data Type: Double Word and Long
When all devices are assigned to repeat, different results are set to 6 devices starting with D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)

|| prv(D SIR S2R  DLR  REP
‘_‘ SOTU (©) D10 D20 D30 3 “ D10:DI1  + D20D21 —> D30:D31  D36'D37
i D12:D13  + D22'D23 —> D32'D33  D38D39
D14'D15  + D24'D25 —> D34:D35 DA40'D41

Quotient Remainder
e Data Type: Float
When all devices are assigned to repeat, different results are set to 3 devices starting with D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
|_ SOTU f— DIV(F) S1R S2 R D1 R REP .
’_‘Il D10 D20 D30 3 1 D10'D11 + D20-D21 — D30°D31
D12'D13 + D22'D23 — D32:D33
D14'D15 + D24:D25 — D34:D35
Quotient
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INC (Increment)

Increments the data of the specified device.

Data type W or I: S/D+1—-S/D
’_{ — e ™ ‘< Data type D or L: S/D*S/D+1 + 1 — S/D*S/D+1
ook When input is on, one is added to the 16- or 32-bit data assigned by device S/D and the result is stored to

the same device.

DEC (Decrement)

Decrements the data of the specified device.

Data type W or I: S/ID-1-S/D
’_{ —bec D “ Data type D or L: S/D'S/D+1 - 1 — S/D'S/D+1
ook When input is on, one is subtracted from the 16- or 32-bit data assigned by device S/D and the result is

stored to the same device.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S/D (Source/Destination) Device to increment data - = = - = — X - — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

Valid Data Types

W (word) X When a word device such as D (data register) is assigned as the source/destination, 1 point (word or integer
I (integer) X data) or 2 points (double-word or long data) are used.

D (double word) X

L (long) X

F (float) —

Increment beyond Limits
When the S/D value is at its maximum and is incremented by one, the value returns to 0, turning on the carry (M8003).

Decrement beyond Limits
When the S/D value is at its minimum and is decremented by one, the value returns to its maximum value (word or double-word
data) or to —1 (integer or long data), turning on the internal relay M8003 (carry or borrow).

Example: INC

|_< I soro -{mew) s * oo 100 ] + 1 — b0 10 ]
10

D10

When input I0 is turned on, the data of D10 is incremented by one.
If SOTU is not programmed, the data of D10 is incremented in each scan.

Example: DEC

|_¢ —sor0 I oEew) 5o * p20[ 100 ] - 1 —> b0 99 ]
I1

D20

When input I1 is turned on, the data of D20 is decremented by one.
If SOTU is not programmed, the data of D20 is decremented in each scan.
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7: BINARY ARITHMETIC INSTRUCTIONS

ROOT (Root)

Calculates the square root of the specified data.

- Data type W Js1 - D1
I ROOT(*) sl b1 When input is on, the square root of the device assigned by S1 is extracted
kkkkok Kokokokk

and stored to the destination assigned by D1.

The square root is calculated to two decimals, omitting the figures below
the second place of decimals, and multiplied by 100.

Data type D: SI'SI+1 —> D1'D1+1
When input is on, the square root of the device assigned by S1-S1+1 is
extracted and is stored to the destination assigned by D1'D1+1.

The square root is calculated to two decimals, omitting the figures below
the second place of decimals, and multiplied by 100.

Data type F: JST'ST#1 —> D1'D1+1
When input is on, the square root of the device assigned by S1-S1+1 is
extracted and is stored to the destination assigned by D1-D1+1.

Note: A user program execution error results in the following cases. For details of user program execution errors, see to Chapter 3 "User Program
Execution Errors" on page 3-10.

* When F (float) data is selected and source device S1 contains a negative value, error code 28 is stored in the user program execution error
code (D8006).

e When F (float) data is selected and S1 does not comply with the normal floating-point format, error code 28 is stored in the user program
execution error code (D8006).

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Binary data . X —
D1 (Destination 1) Destination to store results e — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

Valid Data Types

W (word) X When a word device such as D (data register) is assigned as the source or destination, 1 point (word data) or 2
I (integer) — points (double-word or float data) are used.

D (double word) X

L (long) —

F (float) X

Examples: ROOT

Before Execution After Execution

_|10|_ ROOT(W) DSllo oo pro[_25_] ~ o[ 5] J5 =5

_|| ROOT(D) S1 p1 W D11'D12 || 4294967295 |—> D21'D22 6553599

i DIl D21
/4294967295 = 65535.99

D13D14| 20.73892 —  D23D24 4.554
| |—{ ROOT(F) s1 D1
2

D13 D23 /2073892 = 4.554000...
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SUM (Sum)

Calculates the total of assigned data.

ADD/XOR  sxxxx )Rk kokkokk

’_{ |— SUM(*) S1 S2 D1

Calculates the total of assigned data,

ADD:

depending on the calculation option.

When input is on, N blocks of 16- or 32-bit data starting at device assigned by S1 are
added together and the result is stored to the device assigned by D1. S2 specifies the

quantity of data blocks.
XOR:

When input is on, N blocks of 16-bit data starting at the device assigned by S1 are
XORed and the result is stored to the device assigned by D1. S2 specifies the quantity of

data blocks.

Note: A user program execution error results in the following cases. For details of user program execution errors, see to Chapter 3 "User Program

Execution Errors" on page 3-10.

e When S2 is 0 or the source data determined by S1 + (S2) exceeds the valid device range, error code 35 is stored in the user program

execution error code (D8006).

¢ When F (float) data is selected and S1 does not comply with the normal floating-point format, error code 28 is stored in the user program

execution error code (D8006).

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) First device address to calculate - — X X X - — —
S2 (Source 2) Quantity of data blocks - - - — X - X —
D1 (Destination 1) Destination to store results - - - — X - — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed.

When F (float) data is selected, only a data register can be designated as S1.

For source S2, 1 word is always used without regard to the data type.

Valid Data Types

When ADD is selected, all data types can be used.

X When XOR is selected, only W (word) data can be used.

Calculation ADD XOR
W (word) X

I (integer) X —
D (double word) X —
L (long) X —
F (float) X —

Quantity of Source and Destination Devices
Depending on the ADD or XOR operation for W (word) and I (integer) data, the destination uses a different quantity of devices.

When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or
destination, 1 point (word or integer data) or 2 points (double-word, long, or float data) are used.

Operation W (word), I (integer) D (double word), L (long), F (float)
ADD S1, S2: 1 word device S1, D1: 2 word devices
D1: 2 word devices S2: 1 word device
XOR S1,S2, D1: 1 word device —
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Carry and Borrow
In advanced instructions involving D (double word), L (long), or F (floating point) data, special internal relay M8003 (carry and
borrow) is turned on when the execution of the instruction results in the following value.

Data Type M8003 Execution Result
D (double word) 1 Exceeds the range between 0 to 4,294,967,295
L (long) 1 Exceeds the range between —2,147,483,648 to 2,147,483,647
F (float) 1 See the figure below.

Carry and Borrow in Floating-Point Data Processing
When advanced instructions involving floating-point data are executed, special internal relay M8003 (carry and borrow) is updated.

M8003 Execution Result Value

1 #0 Overflow (exceeds the range between —3.402823x10%® and 3.402823x10%%)

1 0 Not zero (within the range between —1.175495x10738 and 1.175495x10738)

0 0 Zero

Not Zero
Overflow / \ Overflow
M8003 1 0 1]o|1 0 1

Execution Result -3.402823x1038 -1.175495x103% 0  1.175495x107® 3.402823x10%

Examples: SUM
e Data Type: Word

SoTU — SuM(w) S1 S2 D1 1 ) 10
‘_‘IO'_ ADD DO 4 D100 PO (ooo1n) > DL00'DIOLY (9000000aN)

2
P11 9o02n)

3
D21l (0oo3h)

4
D3| (0004h)

SOTU — sum(w) S1 S2 D1 261 1276
’_{10|_ XOR DO 4 D100 DO (0105h) D100 (o4rch)

758
D1 (02F6h)
775
D21 0307h)
1032

D3| (0408h)

XOR Operation

DO  (0105h) 0000 0001 0000 0101
D1 (02F6h) 0000 0010 1111 0110
D2  (0307h) 0000 0011 0000 0111
XOR D3  (0408h) 0000 0100 0000 1000

D100  (04FCh) 0000 0100 1111 1100
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o Data Type: Integer

SOTU SuM(I)
r__tok__ ADD

e Data Type: Long

e Data Type: Float

S1 S2 D1
DO 4 D100
o Data Type: Double Word
— sotu SUM(D) S1 S2 D1 DO'D1
I_{Io ADD DO 4 D100
D2'D3
D4:D5
D6°D7
 sotu | SUM(L) S1 S2 D1 DO'D1
I_{Io ADD DO 4 D100 0
D2:D3
D4-D5
D6:D7
S1 S2 D1 .
DO 4 D100 “ pob1

SOTU |—{ SUM(F)
I_{IOI_ ADD

7-18

D2'D3

D4:D5

D6:D7

DO

D1

D2

D3

-500
(FEOCh)

25
(0019h)

—4095
(Foo1h)

4
(0004h)

B —

100000
(000186A0hN)

JE—.

200000
(00030D40h)

300000
(000493EOh)

400000
(00061A80h)

~500000
(FFF85EEOh)

PR

123456
(0001E240h)

-9876543
(FF694BC1h)

1
(00000001h)

12.345

—_—

1.56

0.9876

3.5

LADDER PROGRAMMING MANUAL

D100-D101 (FFE?EE%Lh)
D100°D101 (Oéggggggh)
—
D100-D101 18.3926
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RNDM (Random)

Generates pseudo-random numbers.

Generates pseudo-random numbers.
|— RNDM(W) S1 S2 D1
Skkokk dokkkok dokkkok When the input is on, a pseudo-random number is generated with the data specified by

S1 as the lower limit and the data specified by S2 as the upper limit, and that value is
stored in D1.

The result is stored to the destination designated by device D1.

Note: A user program execution error results in the following cases. For details of user program execution errors, see to Chapter 3 "User Program
Execution Errors" on page 3-10.

¢ When the data in S1 or S2 is outside the range of 0 to 32,767, error code 33 is stored in the user program execution error code (D8006).

* When the data specified by S1 is the same value as the data specified by S2 or a larger value, error code 33 is stored in the user program
execution error code (D8006).

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Minimum value of pseudo-random numbers - = - - — — X — 0-32,767 —
S2 (Source 2) Maximum value of pseudo-random numbers - = - - — — X — 0-32,767 —
D1 (Destination 1) Destination to store results - - = = = = X - — —
For valid device address range, see Chapter 2 "Devices" on page 2-1.
Valid Data Types
W (word) X When a word device such as D (data register) is designated as the source or destination, 1 point (word) is
I (integer) used.
D (double word) —
L (long) —
F (float) —
Example: RNDM
|— W) When the input is turned on, a pseudo-random number is generated in the
SOTU RNDM(W s1 S2 D1 range of 1 to 6, and the result is stored in D0010
o 1 6  D0010 g ' '
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8: BOOLEAN COMPUTATION INSTRUCTIONS

Introduction

Boolean computations use the AND, OR, and exclusive OR statements as carried out by the ANDW, ORW, and XORW instructions in
the word or double-word data, respectively.

ANDW (AND Word)
Calculates the logical AND of the specified data.

*kkkk  KkRKK kKKK *k When input is on, 16- or 32-bit data assigned by source devices S1 and S2
are ANDed, bit by bit. The result is set to destination device D1.

’_H_ANDW(*) SI(R) S2(R) DI(R) REP~‘ sts2-D1

AND Truth Table
S1 S2 D1
s1=[1][1]1]o]/]0]1
[i]x]x o] Tol1] 0 - 0
s2=[1]o]ofo]p]1]1] 0 1 0
1 0 0
p1=[1][ofofo[{[o]1] 1 1 1

ORW (OR Word)
Calculates the logical OR of the specified data.

sokkokk kokkkok Kk KKK *k When input is on, 16- or 32-bit data assigned by source devices S1 and S2
are ORed, bit by bit. The result is set to destination device D1.

S1+S2-5D1
|_¢|_0RW(*) SI(R) S2(R) DI(R) REP~‘ e

AND Truth Table
si=[1[1]1]o[{o]1] s1 s2 D1
\ 0 0 0
s2=[1[ofofo[{1]1] 0 1 1
1 0 1
D1=[1[1]1[o[Q[1]1] : . :

XORW (Exclusive OR Word)

Calculates the exclusive OR of the specified data.

When input is on, 16- or 32-bit data assigned by source devices S1 and S2
are exclusive ORed, bit by bit. The result is set to destination device D1.

kskokokok kkkkk KKk kK *%

S1®S2- D1
|_¢ —{ XorRw(*) S1R) S2(R) DI(R) REP ‘<

AND Truth Table
si=[1]1]1]o]y]o[1] S1 52 b1
0 0 0
sz=|1|0|o|o|22\|1|1| 0 1 1
\ 1 0 1
p1=[0[1]1]o[{[1]0] . . 5
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8: BOOLEAN COMPUTATION INSTRUCTIONS

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Data for computation X X X X X X X —= X 1-99
S2 (Source 2) Data for computation X X X X X X X —= X 1-99
D1 (Destination 1) Destination to store results — X & X X X X = — 1-99
For valid device address ranges, see Chapter 2 "Devices".
A& Special internal relays cannot be assigned as D1.
When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value (TC or CC) is displayed.
When T (timer) or C (counter) is used as D1, the data is written in as a preset value (TP or CP).
Valid Data Types
W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) — or destination, 16 points (word data) or 32 points (double-word data) are used. When repeat is assigned for a bit
D (double word) X device, the quantity of device bits increases in 16- or 32-point increments.
L (long) - When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
F (float) — 1 point (word data) or 2 points (double-word data) are used. When repeat is assigned for a word device, the

quantity of device words increases in 1- or 2-point increments.

Example: XORW
To convert optional output status among a series of 10 output points, use the XORW instruction in combination with 10 internal
relay points.

Qi1 Q10 Q7 Qo

l

I | | | || I | | ” | I | ” | l I | This program will invert the status of the shaded outputs on the left from on to

off, and those not shaded from off to on.
}47 10 points 4%

|0|0|0|0H0I0|0|f”T|1I0|1“0|1|0If|
0 M

7 MO

M17 M1

Ten outputs QO through Q11 are assigned to 10 internal relays MO
through M11.

M8120

Five internal relays MO, M2, M4, M6, and M10 are set by initialize pulse
special internal relay M8120.

=<
=
o

When input I1 is turned on, the XORW instruction is executed to invert
the status of outputs Q0, Q2, Q4, Q6, and Q10.

)
m
o
|

—| | soTu |— XORW(W) S1- S2- D1-
I1 MO Qo Qo
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8: BOOLEAN COMPUTATION INSTRUCTIONS

Repeat Operation in the ANDW, ORW, and XORW Instructions

Source devices S1 and S2 and destination device D1 can be assigned to repeat individually or in combination. When destination
device D1 is not designated set to repeat, the final result is set to destination device D1. When repeat is assigned, consecutive
devices as many as the repeat cycles starting with the designated device are used. Since the repeat operation works similarly on
the ANDW (AND word), ORW (OR word), and XORW (exclusive OR word) instructions, the following examples use the ANDW
instruction.

Repeat One Source Device
e Data Type: Word

When only S1 (source) is assigned to repeat, the final result is set to destination device D1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
A 5 % % T e w oo
D11 - D20 — (D30)
D12 - D20 — D30

o Data Type: Double Word

When only S1 (source) is assigned to repeat, the final result is set to destination device D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
SOTU ANDW(D) S1R S2 - D1 - REP . . . .
‘_{Il D10 D20 D30 3 D10'D11 D20-D21 — (D30°D31)
D12'D13 . D20°D21 — (D30°D31)
D14'D15 . D20-D21 — D30°D31

Repeat Destination Device Only
e Data Type: Word

When only D1 (destination) is assigned to repeat, the same result is set to 3 devices starting with D1.

S1(Repeat =0)  S2 (Repeat = 0) D1 (Repeat = 3)
—{ sotu |~ ANDW(W) S1- S2-  DIR  REP )
’_{11 D10 D20 D30 3 D10 D20 — D30
D10 - D20 — D31
D10 . D20 — D32

o Data Type: Double Word

When only D1 (destination) is assigned to repeat, the same result is set to 3 devices starting with D1-D1+1.

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
soTu — ANDW(D) S1- S2- D1R REP
D10°D11 ' D20°D21 I D32'D33
D10°D11 . D20°D21 —> D34:D35

Repeat Two Source Devices
e Data Type: Word

When S1 and S2 (source) are assigned to repeat, the final result is set to destination device D1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
| ANDW(W S1R S2R D1 - REP
’_{Ill_ >om 0 D10 D20 D30 3 1 D10 ) D20 (B30)
D11 . D21 — (D30)
D12 ' D22 — D30

o Data Type: Double Word

When S1 and S2 (source) are assigned to repeat, the final result is set to destination device D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
SoTu — ANDW(D) S1R S2R D1 - REP
D12:D13 . D22:D23 —> (D30°D31)
D14:D15 . D24:D25 —> D30°D31

IDEC LADDER PROGRAMMING MANUAL 8-3



8: BOOLEAN COMPUTATION INSTRUCTIONS

Repeat Source and Destination Devices
e Data Type: Word

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 3 devices starting with D1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
SOTU ANDW(W) S1R S2- D1 R REP D10 . D20 — D30
I D10 D20 D30 3
D11 - D20 —> D31
D12 . D20 — D32

e Data Type: Double Word

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 3 devices starting with D1'D1+1.

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
|_ SOTU ANDW(D) S1R S2 - D1R REP
1 D10 D20 D30 3 D10-D11 - D20-D21 I D30-D31
D12:D13 - D20-D21 — D32:D33
D14:D15 - D20°D21 — D34-D35

Repeat All Source and Destination Devices
e Data Type: Word

When all devices are assigned to repeat, different results are set to 3 devices starting with D1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
|_ SOTU — ANDW(W) S1R S2R D1R REP .
I DI0 D20 D30 3 D10 D20 > D30
D11 . D21 — D31
D12 ' D22 I D32

e Data Type: Double Word

When all devices are assigned to repeat, different results are set to 3 devices starting with D1-D1+1.

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
|— SOTU ANDW(D) S1R S2R D1R REP
D12'D13 - D22'D23 I D32:D33
D14:D15 - D24:D25 — D34:D35
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9: SHIFT/ ROTATE INSTRUCTIONS

Introduction

Bit shift instructions are used to shift the data string starting with source device S1 to the left or right by 1 to 15 bits as designated.
The data string can be 1 to 65,535 bits. The result is set to the source device S1 and special internal relay M8003 (carry or

borrow). The LSB or MSB is filled with 0 or 1 as designated.

Bit shift and rotate instructions are used to shift the 16- or 32-bit data string in the designated source device S1 to the left or right
by the quantity of bits designated. The result is set to the source device S1 and special internal relay M8003 (carry or borrow).

The BCD left shift instruction shifts the BCD digits in two consecutive data registers to the left.
The word shift instruction is used to move 16-bit data to a destination data register and shifts down the data of subsequent data

registers as many as designated.

SFTL (Shift Left)
Shifts data bitwise to the left.

KKKk K kskskokok kkkkk *x

'_{ |— SFTL S1 S2 N_B Bits

¢S2=0,N_B=16,Bits=1

CY «S1

When input is on, N_B-bit data string starting with source device S1 is shifted
to the left by the quantity of bits assigned by device Bits.

The result is set to source device S1, and the last bit status shifted out is set to
special internal relay M8003 (carry or borrow). Zero or 1 assigned by source
device S2 is set to the LSB.

cYy MSB S1 LSB S2
Before shift: [ ]J=<—/1]oJoJ1][1]o]1]o][t]1]1]o][o]1]1]o]=—"I]0]
M8003 <— Shift to the left
cy MSB s1 LSB
After shift: [oJo[1]1][o]1]of1][1]1]o]o][1]1]0]0]
M8003
Valid Devices
Device Function I Q M R T C€C D P Constant Repeat
S1 (Source 1) First data for bit shift — X & X - = X = — —
S2 (Source 2) Data to shift into the LSB X X X X - = — — Oor1l —
N_B Number of bits in the data string - - = = = = X = 1-65,535 —
Bits Quantity of bits to shift - - = = = = X = 1-15 —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

4 Special internal relays cannot be designated as S1.
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9: SHIFT / ROTATE INSTRUCTIONS

Examples: SFTL
e N_B = 16 bits

M8120 is the initialize pulse special internal relay.

I MOV(W) 4§6195 ?3110‘ REP When the CPU starts operation, the MOV (move) instruction sets
M8120 43,690 to data register D10.

|_ SOTU p— SFTL S1 S2 N_B Bits Each time input 10 is turned on, 16-bit data of data register D10 is

10 D10 0 16 1 shifted to the left by 1 bit as assigned by device Bits. The last bit

status shifted out is set to special internal relay M8003 (carry or
borrow). Zeros are set to the LSB.

Bits to shift = 1

cy MSB D10 LSB S2
Before shift: D10 = 43690 | | [1]o]1]o][1]o]1]o][1]o]1]o][1]0]1]0]
M8003 <— Shift to the left
cy MSB D10 LSB
After first shift: D10 = 21844 lo]1]o[1][o]1]o]1][o]1]o]1][0o]1]o]0]
M8003
cy MSB D10 LSB
After second shift: D10 = 43688 [0 | [1]o]1]o][1]o]1]o][1]o]1]o][1]o]o]0]
M8003

e N_B = 32 bits

M8120 is the initialize pulse special internal relay.

— | MOV(W) S%_ I?)ll 0_ REP When the CPU starts operation, the MOV (move) instructions set
M8120 L 0 and 65,535 to data registers D10 and D11, respectively.
MOv(w)  S1- D1-  REP H Each time input 10 is turned on, 32-bit data of data registers D10
65535 D11 and D11 is shifted to the left by 2 bits as assigned by device Bits.
_| |_ sotu | sFrL s1 2 N_B Bits L D10 is the low word, and D11 is the high word.
10 D10 1 32 2 The last bit status shifted out is set to a carry (special internal
relay M8003). Ones are set to the LSBs.
Bits to shift = 2
Before shift:
o\ 4 MSB D11 D10 LSB S2
[J=—[laifala][aTaaTa][aTa 11 ][1T1 1 1][oTolo o][oTolo o][o oo o][o oo o] =—[1]
M8003 -<«— Shift to the left
After shift:
cy MSB D11 D10 LSB
[1]=— [Llafala][aTa[aTa][iTa s 1][1T1To o][o oo o][oTo o o][o oo o][0f0 1 1]
M8003
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9: SHIFT / ROTATE INSTRUCTIONS

SFTR (Shift Right)
Shifts data bitwise to the right.
S1 - CY
|_{ |_ SFTR s1 S2 N_B Bits “ When input is on, N_B-bit data string starting with source device S1 is
shifted to the right by the quantity of bits assigned by device Bits.

The result is set to source device S1, and the last bit status shifted out is set
to a carry (special internal relay M8003). Zero or 1 assigned by source

device S2 is set to the MSB.

¢S2=0,N_B=16,Bits=1

S2 MSB S1 LSB cYy
Before shift: [o]—[1]oJo]1][1]o]1]o][t]1]1]o][o]1]t]o]—=] ]
Shift to the right ——— M8003
MSB s1 LSB cYy
After shift: lo]1]oJo][t]t]o]1][o]1]1]1][o]o1]1] (0]
M8003
Valid Devices
Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) First data for bit shift - X & X - = X = — —
S2 (Source 2) Data to shift into the MSB X X X X - —- — — Oorl —
N_B Number of bits in the data string - - - - - - X = 1-65,535 —
Bits Quantity of bits to shift - = - - - - X = 1-15 —
For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
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9: SHIFT / ROTATE INSTRUCTIONS

Example: SFTR
e Data Type: Word

M8120 is the initialize pulse special internal relay.

: MOV(W) S1- D1 - REP When the CPU starts operation, the MOV (move) instruction sets
M8120 29 D10 i
29 to data register D10.
SOTU SFTR S1 S2 N_B Bits Each time input I0 is turned on, 16-bit data of data register D10
10 D10 0 16 2 is shifted to the right by 2 bits as assigned by device Bits. The last

bit status shifted out is set to special internal relay M8003 (carry

Bits to shift = 2

or borrow). Zeros are set to the MSB.

MSB D10 LSB cy
Before shift: D10 = 29 [o]o] loJo]oJo][o]o]o]o][o]o]o]1][1]1]0]1] []
Shift to the right —— M8003
MSB D10 LSB cY
After first shift: D10=7 [0]0] loJo]oJo][o]o]o]o][o]o]o]o][o]1]1]1] [0]
M8003
MSB D10 LSB cY
After second shift: D10 = 1 loJo]oJo][o]o]o]o][o]o]o]o][o]o]o]1]
M8003
o Data Type: Double Word
M8120 is the initialize pulse special internal relay.
— | MOV(W) 62;375 I?)ll 0_ REP When the CPU starts operation, the MOV (move) instructions set
M8120 65,535 and 0 to data registers D10 and D11, respectively.
MOvV(w)  S1- DL1-  REP Each time input 10 is turned on, 32-bit data of data registers D10
0 D11 and D11 is shifted to the right by 1 bit as assigned by device Bit.
_| |_ SOTU SFTR s1 2 N_B Bits D10 is the low word, and D11 is the high word.
10 D10 1 32 1 The last bit status shifted out is set to special internal relay
M8003 (carry or borrow). Ones are set to the MSB.
Bits to shift = 1
Before shift:
S2 MSB D11 D10 LSB cY
[1]— [o]oJo]o][o]oTo ol[o]o o o][ofo o o [a [a e a][a s e a][a e [a a][a e s 1 ]—[]
Shift to the right ——— M8003
After shift:
MSB D11 D10-'D11 D10 LSB cY
[1]o]ofo][oofo]of[o]o]ofo][o]ofofoffofs]a[s][s]afs]a|[afs]a[a][s]a]s]1]
M8003
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9: SHIFT / ROTATE INSTRUCTIONS

BCDLS (BCD Left Shift)
Shifts the BCD digit to the left.

When input is on, the 32-bit binary data assigned by S1 is converted into 8 BCD digits, shifted
|_ BCDLS S1 S2 to the left by the quantity of digits assigned by S2, and converted back to 32-bit binary data.

ok skok *

Valid values for each of S1 and S1+1 are 0 through 9,999.

The number of digits that can be shifted is 1 through 7.

Zero is set to the lowest digit after each shift.

When S2 = 1 (digits to shift) S1 S1+1

Before shift: [o]1]2]3][4]5][6]7]<—"/0]

<«— Shift to the left

After shift: @4—‘1|2|3‘4H5|6|7|0‘

o]

MSD LSD
Valid Devices
Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Data for BCD shift - - = = = = X - — —
S2 (Source 2) Quantity of digits to shift X X X X X X X - 1-7 —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
When T (timer) or C (counter) is used as S2, the timer/counter current value (TC or CC) is displayed.

The number of digits that can be shifted as S2 are 1 through 7.

Valid Data Types
When a word device such as D (data register) is assigned as source S1, 2 points (double-word data) are used.

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as source S2, 16 points are used.

When a word device such as T (timer), C (counter), or D (data register) is assigned as source S2, 1 point is used.

Note: A user program execution error results in the following cases. For details of user program execution errors, see to Chapter 3 "User Program

Execution Errors" on page 3-10.

¢ When either source data is over 9,999, error code 4 is stored in the user program execution error code (D8006).

¢ When S2 is other than 1 to 7, error code 25 is stored in the user program execution error code (D8006).

IDEC LADDER PROGRAMMING MANUAL
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9: SHIFT / ROTATE INSTRUCTIONS

Example: BCDLS

_| : MOV(W) S1- D1 - REP |-
M8120 123 D10
L] MOV(W) S1- D1 - REP |-
4567 D11
_| '_ SOTU BCDLS S1 S2 H
10 D10 1

When S2 = 1 (digits to shift)

Before shift:

After first shift:

After second shift:

9-6

M8120 is the initialize pulse special internal relay.

When the CPU starts operation, the MOV (move) instructions set 123 and 4,567 to
data registers D10 and D11, respectively.

Each time input 10 is turned on, the 32-bit binary data of data registers D10 and D11
assigned by S1 is converted into 8 BCD digits, shifted to the left by 1 digit as assigned
by device S2, and converted back to 32-bit binary data.

Zero is set to the lowest digit after each shift.

[o1]2]3][4]5]6]7]<«—Io]

<— Shift to the left

[o]«—I[1]2]3]4][s]6[7]0]~—10]
[1]«—1[2[3]4]5][6]7[0]0]

MSD LSD
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9: SHIFT / ROTATE INSTRUCTIONS

WSFT (Word Shift)
Shifts the data in the specified range.

When input is on, N blocks of 16-bit word data, starting with device assigned by D1,
|_ WSFT S1 S2 D1 are shifted up to the next 16-bit positions. At the same time, the data assigned by
FrkokkKokKRK Hokkkk device S1 is moved to the device assigned by D1. S2 specifies the quantity of blocks to

move.

When S2 = 3 (quantity of blocks to shift)

st | 16-bit data | st | 16-bit data
D1+0 First 16-bit data _I_> D1+0 S1 data
Di+1 Second 16-bit data Di1+1 First 16-bit data
D1+2 Third 16-bit data —I—> D1+2 Second 16-bit data
D1+3 Fourth 16-bit data 3 blocks (S2) D1+3 Third 16-bit data
D1+4 Fifth 16-bit data D1+4 Fifth 16-bit data

Notes:
* While the WSFT instruction is executed, BMOV/WSFT Executing Flag (M8024) turns on. When completed, M8024 turns off.

e Make sure that the last destination data determined by D1+(S2) are within the valid device range. If the derived destination device exceeds
the valid device range, a user program execution error will result, error code 1 is stored in the user program execution error code (D8006).
For details of user program execution errors, see to Chapter 3 "User Program Execution Errors" on page 3-10.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Source data for word shift X X X X X X X — 0-65535 —
S2 (Source 2) Quantity of blocks to shift X X X X X X X — 0-65535 —
D1 (Destination 1) First device address to shift - = = - = — X = — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value (TC or CC) is displayed.

Valid Data Types
When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as source S1 or S2, 16 points are used.

When a word device such as T (timer), C (counter), or D (data register) is assigned as source S1 or S2, 1 point is used.

Example: WSFT

|—{ F soTtu — WSFT S1 S2 D1 Before shift: After first shift:
10

D10 3 D100
owlmm] —  ow[mE]

D100 through D102 — D101 through D103

D100 || 1111 —> D100 | 12345
D10 — D100 = =

D101 | 2222 D101| 1111
When input I0 is turned on, data of 3 data registers, starting with D100 assigned by = e —
destination device D1, is shifted to the next data registers. Data of data register D10, D102]| 3333 | D102 2222 |
assigned by source device S1, is moved to D100 assigned by destination device D1. D103 | 4444 D103 || 3333

D104 | 5555 D104 | 5555
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ROTL (Rotate Left)
Rotates data to the left.

When input is on, 16- or 32-bit data of the assigned source device S1 is rotated to the left by the
’_( — ROTL(*) S1 bits ~‘

quantity of bits assigned by device bits.
kkokkk L2 3

The result is set to the source device S1, and the last bit status rotated out is set to a carry (special
internal relay M8003).

+ Data Type: Word (bits to rotate = 1)

cY MSB S1 LSB
Before rotation: 1|0|0|1||1|O|1|0||1|1|1|0||0|1|1|O
M8003 -<——— Rotate to the left
cy MSB S1 LSB
After rotation: loJof1]1][o]1]o]1][1]1]o]o][1]1]0]1]
M8003

e Data Type: Double Word (bits to rotate = 1)

Before rotation:
cy MSB S1 LSB

1lofof1][1]of1]ol[2]1]1]0][0o]1]1]0][1]ofo[1][1]o]1]o][1]1]1]0]0]1]1]0
M8003 -<—— Rotate to the left

After rotation:

cY MSB S1 LSB
lofof1]1][o]1]of1][1]1]ofo][2]1]o]][oof1]1][o]1]o]1][2]1]0]0][1]1]01]
M8003

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Data for bit rotation — X & X - = X = — —
bits Quantity of bits to rotate - = - - - — — — 1-151-31 -

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

A& Special internal relays cannot be designated as S1.

The quantity of bits to rotate can be 1 through 15 for word data, or 1 through 31 for double-word data.

Valid Data Types
W (word) X When a bit device such as Q (output), M (internal relay), or R (shift register) is assigned as the source, 16 points
I (integer) — (word data) or 32 points (double-word data) are used.
D (double word) X When a word device such as D (data register) is assigned as the source, 1 point (word data) or 2 points (double-
L (long) — word data) are used.
F (float) —
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9: SHIFT / ROTATE INSTRUCTIONS

Example: ROTL
e Data Type: Word

M8120 is the initialize pulse special internal relay.

I MOV(W) 4(3)36_6 3110_ REP When the CPU starts operation, the MOV (move) instruction sets 40,966 to data register
M8120
D10.
— sotu |— ROTL(W) S1 bits Each time input I0 is turned on, 16-bit data of data register D10 is rotated to the left by
10 D10 1 . . . .
1 bit as assigned by device bits.

The status of the MSB is set to special internal relay M8003 (carry or borrow).

Bits to rotate = 1

cy MSB D10 LSB

Before rotation: D10 = 40966 | | [1]o]1]o][o]o]o]o][o]o]o]o][o]1]1]0]
M8003

cy MSB D10 LSB

After first rotation: D10 = 16397 lo]1]o]o][o]o]o]o][o]o]o]o][1]1]0]1]
M8003

cy MSB D10 LSB

After second rotation: D10 = 32794  [0] [1]o]o]o][o]o]o]o][o]o]o]1][1]0]1]0]
M8003

e Data Type: Double Word

Each time input I1 is turned on, 32-bit data of data registers D10 and D11 is rotated to

’—{ F— sotu | ROTL(D) D5110 bilts ~‘ the left by 1 bit as assigned by device bits.
I1

The status of the MSB is set to special internal relay M8003 (carry or borrow).
Bits to rotate = 1

Before rotation: D10'D11 = 2,684,788,742
cy MSB D10-D11 LSB

D‘T1|0|1|0||0|0|0|0||0|0|0|0||0|1|1|0||1|0|1|0||0|0|0|0||0|0|0|0||0|1|1IOT
M8003 -<«—— Rotate to the left

After rotation: D10'D11 = 1,074,610,189

cY MSB D10'D11 LSB
lof[1]ofol[ofofofo][ofofofol[1]1[o]1][o]1]o]o][ofo]ofo][ofofofo][t]1]01]
M8003
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9: SHIFT / ROTATE INSTRUCTIONS

ROTR (Rotate Right)
Rotates data to the right.

When input is on, 16- or 32-bit data of the assigned source device S1 is rotated to the right by the
I_( |_ ROTR(*) S1 bits ~‘

quantity of bits assigned by device bits.

kokkskok kk

The result is set to the source device S1, and the last bit status rotated out is set to special internal
relay M8003 (carry or borrow).

o Data Type: Word (bits to rotate = 1)

MSB S1 LSB cY

Before rotation: 1|0|0|1||1|0|1|0||1|1|1|0||0|1|1|O
Rotate to the right ——— M8003
MSB S1 LSB cY
After rotation: [o]1]o]o][1]1]o]1][o]1]1]1][o]0]1]1] [0]
M8003

o Data Type: Double Word (bits to rotate = 1)

Before rotation:
MSB S1 LSB cy
tfofof1][1]of1]o][1]1]1]of[o]1]1]of[1]ofof1][1]o1]o][2][1]1]0][0[1]1]0
Rotate to the right ——— M8003

After rotation:

MSB S1 LSB cY
(of1fofo][1]1]oft][o1]1]1][oJol1]1][o]1 o o][1]2 o 1][o]2 1 1][o]o 1]1] [0]
M8003

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Data for bit rotation — X 4 X - = X = — —
1-1
bits Quantity of bits to rotate - - - = = = - = 1_351’ —
For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
A& Special internal relays cannot be designated as S1.
The number of bits that can be rotated is 1 through 15 for word data, or 1 through 31 for double-word data.
Valid Data Types
W (word) X When a bit device such as Q (output), M (internal relay), or R (shift register) is assigned as the source, 16 points
I (integer) — (word data) or 32 points (double-word data) are used.
D (double word) X When a word device such as D (data register) is assigned as the source, 1 point (word data) or 2 points (double-
L (long) — word data) are used.
F (float) —
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9: SHIFT / ROTATE INSTRUCTIONS

Example: ROTR
e Data Type: Word

M8120 is the initialize pulse special internal relay.

I— MOV(W) 5113‘ I?)EO_ REP When the CPU starts operation, the MOV (move) instruction sets 13 to data register
M8120 D20.
|_ SOTU — ROTR(W) S1 bits Each time input I1 is turned on, 16-bit data of data register D20 is rotated to the right by
1 D20 2 2 bits as assigned by device bits.

The last bit status rotated out is set to special internal relay M8003 (carry or borrow).

Bits to rotate = 2

MSB D20 LSB cy

Before rotation: D20 =13  [0]o]o]o][o]o]o]o][o]o]o]o][1]1]0]1] []
M8003

MSBl D20 LSB cy

After first rotation: D20 = 16387 [0]1]o]o][o]o]o]o][o]o]o]o][o]o]1]1] (o]
M8003

MSBl D20 LSB cy

After second rotation: D20 =53248 [1]1]0]1][o]o]o]o][o]o]o]o][o]o]0]0]
M8003

o Data Type: Double Word
Each time input I1 is turned on, 32-bit data of data registers D20 and D21 is rotated to

’_{ |_ SOTU |— ROTR(D) S1 bits the right by 1 bit as assigned by device bits.
1 D20 1

The last bit status rotated out is set to special internal relay M8003 (carry or borrow).

Bits to rotate = 1

Before rotation: D20-D21 = 851,981
MSB D20-D21 LSB cY

’—%IOIO|0||0|0|0|0||0|0|0|0||1|1|0|1||0|0|0|0||0|0|0|0||0|0|0|0||1|1|0|1TD
Rotate to the right —— M8003

After rotation: D20'D21 = 2,147,909,638

MSB D20'D21 LSB cY
[1][oJofol[ofofofo][o]o]ofol[o]1[1]o][1]o]o]o]lofo]o]o][ofofofo][o]1]1]0]
M8003
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10: DATA CONVERSION INSTRUCTIONS

Introduction
This chapter describes the data conversion instructions that convert data to the specified format.
The ENCO (encode), DECO (decode), and BCNT (bit count) instructions processes bit device data.
The ALT (alternate output) instruction turns an output on and off each time an input button is pressed.
The CVDT (convert data) instruction converts data types among W (word), I (integer), D (double word), L (long), and F (float).

The DTDV and DTCB instructions convert data between two one-byte data and one word data. The SWAP exchanges upper and
lower byte- or word-data for word- or double-word-data respectively.

HTOB (Hex to BCD)
Converts binary data into BCD data.
S1 —» D1
I— HTOB(*) S1 D1 When input is on, the 16- or 32-bit data assigned by S1 is converted into BCD and stored to the
destination assigned by device D1.

Valid values for the source device are 0 through 9,999 for word data, and 0 through 99,999,999
for double-word data.

Note: When the S1 data exceeds the valid range, a user program execution error will result, error code 5 is stored in the user program execution
error code (D8006). For details of user program execution errors, see to Chapter 3 "User Program Execution Errors" on page 3-10.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Binary data to convert X X X X X X X — X —
D1 (Destination 1) Destination to store conversion results — X & X X X X = — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
4 Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as D1,
the data is written in as a preset value (TP or CP).

When the data type is W (word), the valid range of S1 (binary data) is 0 to 9,999.
When the data type is D (double word), the valid range of S1 (binary data) is 0 to 99,999,999.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
I (integer) — 16 points (word data) or 32 points (double-word data) are used.

D (double word) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source, 1 point (word
L (long) - data) or 2 points (double-word data) are used.

F (float) —
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10: DATA CONVERSION INSTRUCTIONS

Examples: HTOB
e Data Type: Word

-,

SOTU HTOB(W) S1 D1
D10 D20
e Data Type: Double Word
SOTU }— HTOB(D) S1 D1
D10 D20

|—<|—
12

10-2

D10

D10

D10

D10

D11

D10

D11

D10

D11
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Binary

0
(0000h)

1234
(04D2h)

9999
(270Fh)

Binary

0
(0000h)
0
(0000h)

188
(00BCh)
24910
(614Eh)

1525
(05F5h)
57599
(EOFFh)

D20

D20

D20

D20

D21

D20

D21

D20

D21

BCD

0
(0000h)

4660
(1234h)

39321
(9999h)

BCD

0
(0000h)
0
(0000h)

4660

(1234h)
22136

(5678h)

39321

(9999h)
39321

(9999h)
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10: DATA CONVERSION INSTRUCTIONS

BTOH (BCD to Hex)
Converts BCD data into binary data.

S1 - D1
’_{ |_ BTOH(*) *il** *E'i* When input is on, the BCD data assigned by S1 is converted into 16- or 32-bit binary data and
stored to the destination assigned by device D1.

Valid values for the source device are 0 through 9,999 (BCD) for word data, and 0 through
99,999,999 (BCD) for double-word data.

Note: A user program execution error results in the following cases. For details of user program execution errors, see to Chapter 3 "User Program
Execution Errors" on page 3-10.

e When each digit of the BCD data is 0 through 9, error code 6 is stored in the user program execution error code (D8006).

* When the S1 data is out of the valid range, error code 6 is stored in the user program execution error code (D8006).

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) BCD data to convert X X X X X X —= X —
D1 (Destination 1) Destination to store conversion results — X & X X X X -= — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
4 Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as D1,
the data is written in as a preset value (TP or CP).

When the data type is W (word), the valid range of S1 (BCD data) is 0 to 9,999.
When the data type is D (double word), the valid range of S1 (BCD data) is 0 to 99,999,999.

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
I (integer) — 16 points (word data) or 32 points (double-word data) are used.

D (double word) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source, 1 point (word
L (long) - data) or 2 points (double-word data) are used.

F (float) —
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10: DATA CONVERSION INSTRUCTIONS

Examples: BTOH
e Data Type: Word

SOTU

’—H—
I1

BTOH(W)  Si
D10

D1
D20

e Data Type: Double Word

SOTU

’—H—
12

10-4

BTOH(D) St
D10

D1
D20

D10

D10

D10

D10

D11

D10

D11

D10

D11
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BCD

0
(0000h)

4660
(1234h)

39321
(9999h)

BCD

0
(0000h)
0
(0000h)

4660
(1234h)
22136
(5678h)

39321

(9999h)
39321

(9999h)

D20

D20

D20

D20

D21

D20

D21

D20

D21

Binary

0
(0000h)

1234
(04D2h)

9999
(270Fh)

Binary

0
(0000h)
0
(0000h)

188
(00BCh)
24910
(614Eh)

1525

(05F5h)
57599

(EOFFh)

IDEC



10: DATA CONVERSION INSTRUCTIONS

HTOA (Hex to ASCII)
Converts binary data into ASCII data.

S1 - D1, D141, D142, D1+3
|_ HTOA(W) St S2 D1 When input is on, the 16-bit binary data assigned by S1 is read from the lowest digit as
| many times as the quantity of digits assigned by S2, converted into ASCII data, and

stored to the destination starting with the device assigned by D1.

The quantity of digits to convert can be 1 through 4.

Note: When the S2 data exceeds the valid range, a user program execution error will result, error code 7 is stored in the user program execution
error code (D8006). For details of user program execution errors, see to Chapter 3 "User Program Execution Errors" on page 3-10.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Binary data to convert X X X X X X X —= X —
S2 (Source 2) Quantity of digits to convert X X X X X X X - 1-4 —
D1 (Destination 1) Destination to store conversion results - = - = - — X = — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value (TC or CC) is displayed.

Valid Data Types
W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
I (integer) — 16 points (word data) are used.
D (double word) — When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
L (long) — 1 point (word data) is used.
F (float) —
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10: DATA CONVERSION INSTRUCTIONS

Examples: HTOA
o Quantity of Digits: 4

Binary

e Quantity of Digits: 3

o Quantity of Digits: 2

o Quantity of Digits: 1

|_ SOTU HTOA(W) S1 S2 D1 4660
r_410 D10 4 D20 D101l (1234n)
Binary

|— SOTU HTOA(W) S1 S2 D1 4660
r_411 D10 3 D20 D10 1734n)
Binary

— sotu HTOA(W) St ) D1 4660
f_412 D10 2 D20 D10 1734n)
Binary

|— SOTU p— HTOA(W) S1 S2 D1 4660
f_413 D10 1 D20 D10 1734n)

10-6
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—> D20

D21

D22

D23

—> D20

D21

D22

—> D20

D21

—> D20

ASCII

49
(0031h)
_—
50
(0032h)

51
(0033h)

52
(0034h)

ASCII

50
(0032h)

51
(0033h)

52
(0034h)

ASCII

51
(0033h)

52
(0034h)

ASCII

52
(0034h)

IDEC
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ATOH (ASCII to Hex)
Converts ASCII data into binary data.

S1,S1+1, S1+2, S1+3 > D1

|_ ATOH(W) s1 52 D1 When input is on, the ASCII data, assigned by S1, is converted into 16-bit binary data.
B The number of times is determined by the quantity of digits assigned by S2. The data
is then stored to the destination assigned by device D1.

Valid values for source data to convert are 30h to 39h and 41h to 46h.
The quantity of digits to convert can be 1 through 4.
Note: A user program execution error results in the following cases. For details of user program execution errors, see to Chapter 3 "User Program
Execution Errors" on page 3-10.

e Valid values for source S1 data to convert are 30h to 39h and 41h to 46h. When the S1 data exceeds the valid range, error code 8 is stored
in the user program execution error code (D8006).

* When the S2 data is out of the valid range, error code 7 is stored in the user program execution error code (D8006).

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) ASCII data to convert - - = = = = X - - -
S2 (Source 2) Quantity of digits to convert X X X X X X X —= 1-4 —
D1 (Destination 1) Destination to store conversion results — X & X X X X - - -

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

4 Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S2, the timer/counter current value (TC or CC) is displayed.

When T (timer) or C (counter) is used as D1, the data is written in as a preset value (TP or CP).

Valid Data Types
W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) — or destination, 16 points (word data) are used.
D (double word) - When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
L (long) — 1 point (word data) is used.
F (float) —
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10: DATA CONVERSION INSTRUCTIONS

Examples: ATOH

o Quantity of Digits: 4

’—H—
10

e Quantity of Digits: 3

-,

o Quantity of Digits: 2

’—H—
12

e Quantity of Digits: 1

’—H—
I3

10-8

SOTU ATOH(W)  S1 ) D1
D10 4 D20 D10
D11
D12
D13

SOTU ATOH(W) S 2 D1
D10 3 D20 D10
D11
D12

SOTU ATOH(W) S 2 D1
D10 2 D20 D10
D11

SOTU ATOH(W)  S1 ) D1
D10 1 D20 D10

ASCII

49
(0031h)
_—
50
(0032h)

51
(0033h)

52
(0034h)

ASCII

49
(0031h)

50
(0032h)

51
(0033h)

ASCII

49
(0031h)

50
(0032h)

ASCII

49
(0031h)

LADDER PROGRAMMING MANUAL

—> D20

—> D20

—> D20

—> D20

Binary

4660
(1234h)

Binary

291
(0123h)

Binary

18
(0012h)

Binary

1
(0001h)

IDEC



10: DATA CONVERSION INSTRUCTIONS

BTOA (BCD to ASCII)
Converts binary data into BCD data and then into ASCII data.

Word data: S1 — D1, D1+1, D1+2, D143, D1+4
| BTOA(*) S1 S2 D1 Double_‘-worq data: ] SlSl+1 — Dl,. D1+1, D1+-2, ey D1+9.
. . When input is on, the 16- or 32-bit binary data assigned by S1 is converted into BCD,
and converted into ASCII data. The data is read from the lowest digit as many times

as the quantity of digits assigned by S2. The result is stored to the destination starting
with the device assigned by D1.

The number of digits that can be converted is 1 through 5 for word data, and 1
through 10 for double-word data.

Note: When the S2 data exceeds the valid range, a user program execution error will result, error code 7 is stored in the user program execution
error code (D8006). For details of user program execution errors, see to Chapter 3 "User Program Execution Errors" on page 3-10.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Binary data to convert X X X X X X X —= X —
S2 (Source 2) Quantity of digits to convert X X X X X X X — 1-51-10 —
D1 (Destination 1) Destination to store conversion results - - - - - = X = — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

When T (timer) or C (counter) is used as S1 or S2, the timer/counter current value (TC or CC) is displayed.

When the data type is W (word), the valid range of S2 (quantity of digits to convert) is 1 to 5.

When the data type is D (double word), the valid range of S2 (quantity of digits to convert) is 1 to 10.

Valid Data Types
W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
I (integer) — 16 points (word data) or 32 points (double-word data) are used.
D (double word) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
L (long) - 1 point (word data) or 2 points (double-word data) are used.
F (float) —
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10: DATA CONVERSION INSTRUCTIONS

Examples: BTOA(W)
e Quantity of Digits: 5

’—H—
10

e Quantity of Digits: 4

|—<|—
I1

o Quantity of Digits: 3

’—H—
12

e Quantity of Digits: 2

’—H—
13

o Quantity of Digits: 1

|—<|—
14

10-10

BCD
oA S - Binary
SOTU BTOA(W 1 D1
D10 5 D20 D10 (;égga)
BCD
Binary
SOTU |— BTOA(W)  s1 s2 D1
D10 4 D20 D10 (;%gga)
BCD
Binary
SOTU BTOA(W)  S1 S2 D1
D10 3 D20 D10 (éﬁiéi)
BCD
Binary
SOTU BTOA(W)  S1 s2 D1
D10 2 D20 D10 (égg;a)
BCD
Binary
SOTU BTOA(W)  S1 s2 D1
D10 1 D20 D10 (éﬁigﬁ)
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D20

D21

D22

D23

D24

D20

D21

D22

D23

D20

D21

D22

D20

D21

D20

ASCII

49

(0031h)

50

(0032h)

51

(0033h)

52

(0034h)

53
(0035h)

ASCII

50

(0032h)

51

(0033h)

52

003

53
(0035h)

ASCII

51

(0033h)

52

(0034h)

53
(0035h)

ASCII

52

(0034

53
(0035h)

ASCII

53
(0035h)

IDEC
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Examples: BTOA(D)
e Quantity of Digits: 10

BCD
|_¢|_ BTOA(D)  Si 2 D1 “ Binary ASCIL
SOTU |—
D10 10 D20 _ 1234567890 2
10 DI0DIL |l (499602D2h) > D20 go31h)
50
D211 (0032h)
51
D221 0033n)
52
D231 (0034h)
53
D24 (0035h)
54
D25 (0036h)
55
D261 (0037h)
56
D271 (0038h)
—_—
57
D28 (0039h)
48
D291 (0030n)
e Quantity of Digits: 6
BCD
Binary ASCIL
|_IBT0AD) st 2 D1
11|_ T ®) D10 6 D20 . 1234567890 D20 53
D10'D11 |l (499602D2h) g (0035h)
54
D211 0036h)
55
D22 1 (0037h)
56
D23 | (0038h)
57
D24 1l (0039h)
48
D25 1 (0030n)
e Quantity of Digits: 3
BCD
i_{ — ) Binary ASCII
sotu I BTOAD) 81 2 D1
D10 3 D20 ) 1234567890 56
2 D10DIL | (ao060202m) | —= P20| (o038n)
T
D211 (0039h)
48
D221 9030n)
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10: DATA CONVERSION INSTRUCTIONS

ATOB (ASCII to BCD)
Converts ASCII data into BCD data and then into binary data.

Word data: S1, S1+1, S1+2, S1+3, S1+4 — D1

’_¢ —{ AToB(*)

S1

kskokkk

2 D1 Double-word data: S1,S1+1, S1+2, ..., S1+9 —» D1'D1+1

kskokokk kokkskok

When input is on, the ASCII data assigned by S1 as many times as the quantity of

digits assigned by S2 is converted into BCD, and converted into 16- or 32-bit binary
data. The result is stored to the destination assigned by device D1.

Valid values for source data to convert are 30h to 39h.

The number of digits that can be converted is through 5 for word data, and 1 through
10 for double-word data.

Note: A user program execution error results in the following cases. For details of user program execution errors, see to Chapter 3 "User Program
Execution Errors" on page 3-10.

» Valid values for source S1 data to convert are 30h to 39h. When the S1 data exceeds the valid range, error code 8 is stored in the user
program execution error code (D8006).

* When the S2 data is out of the valid range, error code 7 is stored in the user program execution error code (D8006).

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) ASCII data to convert - = - = - - X = — —
S2 (Source 2) Quantity of digits to convert X X X X X X X — 1-51-10 —
D1 (Destination 1) Destination to store conversion results — X & X X X X = — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

A& Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as S2, the timer/counter current value (TC or CC) is displayed.

When T (timer) or C (counter) is used as D1, the data is written in as a preset value (TP or CP).

When the data type is W (word), the valid range of S2 (quantity of digits to convert) is 1 to 5.

When the data type is D (double word), the valid range of S2 (quantity of digits to convert) is 1 to 10.

Valid Data Types

W (word)

I (integer)

D (double word)

L (long)

F (float)

10-12

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
or destination, 16 points (word data) or 32 points (double-word data) are used.

When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
1 point (word data) or 2 points (double-word data) are used.
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10: DATA CONVERSION INSTRUCTIONS

Examples: ATOB(W)
e Quantity of Digits: 5

BCD
ASCIIL Binary
= soTu [ AToRW) Dsl10 s52 o 49 12345
10 P10 1l go31h) > D20 || 3030p)
50
D111 0032n)
51
P12 || (0033n)
52
D13 || (0034h)
53
D14 1l (0o35h)
e Quantity of Digits: 4
BCD
ASCII Binary
i ST e L A 49 1234
1 D10 || (0031h) > D20 || 0ap2hy
50
P11 1 o32h)
51
D12 1 0033n)
52
D13 || (0034h)
e Quantity of Digits: 3
BCD
E N ;
2 D10 || (0031h) D20 || 0078h)
50
P11 1 o32h)
51
P12 11 o33h)
e Quantity of Digits: 2
BCD
ASCIIL Binary
| soru | AToB(W) st 2 D1 — -
D10 2 D2 .
B P10 || (0031h) D20 |l o18h)
50
P11 1 o32h)
e Quantity of Digits: 1
BCD
ASCII Binary
| soru | AToB(W) st 2 Dbl - 1
D10 1 D20
H P10 oo31ny | T P20 (ooo1n)
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10: DATA CONVERSION INSTRUCTIONS

Examples: ATOB(D)
o Quantity of Digits: 10

SOTU

’—H—
10

ATOB(D)

S1 S2
D10 10

o Quantity of Digits: 6

D1
D20 D10

D11
D12
D13
D14
D15
D16
D17
D18

D19

SOTU

’—H—
1

ATOB(D)

S1 S2
D10 6

o Quantity of Digits: 3

D1
D20 D10

D11
D12
D13
D14

D15

SOTU

’—H—
12

10-14

ATOB(D)

S1 S2
D10 3

D1

D11

D12

ASCII

49

(0031h)

50

(0032h)

51

(0033h)

52

(o034 |

53

(0035h)

54

(0036h)

55

(0037h)

56

(0038h)

57

(0039h)

48
(0030h)

ASCII

49

(0031h)

50

(0032h)

51

(0033h)

52

(0034

53

(0035h)

54
(0036h)

ASCII

49

(0031h)

50

(0032h)

51
(0033h)

LADDER PROGRAMMING MANUAL

———> D20'D21

———> D20'D21

————> D20°D21

BCD
Binary

1234567890
(499602D2h)

BCD
Binary

123456
(0001E240h)

BCD
Binary

123
(0000007Bh)
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10: DATA CONVERSION INSTRUCTIONS

ENCO (Encode)
Searches for the first bit that is set to on in the specified range.
When input is on, a search begins for the first bit that is set to on. The search begins at S1 until
|_ ENCO S1 D1 the first set (on) point is located. The number of points from S1 to the first set point (offset) is
Bits Hokokkok okokokk stored to the destination assigned by device D1.
If no point is on in the searched area, 65,535 is stored to D1.
Valid Devices
Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) First bit to start search X X X X —-— — X — — —
D1 (Destination 1) Destination to store search results X & X — — X - — —

Bits

Quantity of bits searched - —

—_
1
N
w1
(o))

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

& Special internal relays cannot be designated as D1.

Examples: ENCO

When input I0 is on, a search begins for a bit that is set on in an array of 64 bits starting at

|—{ |— ENCO S1 D1 internal relay M4 assigned by device S1.
10 64 M4 D100 o . ) . ) S
Since internal relay M30 is the first point that is on, the offset from the first search point is 20,

and 20 is stored to data register D100 assigned by device D1.

M17 MO

M37 H M20

M57 . M40

M77 || M60

M97 M80

M117 M100
When input I1 is on, a search begins for a bit that is set on in an array of 64 bits starting at bit

I_{ |— ENCO S1 D1 0 of data register D10 assigned by device S1.

1 64 D10 D100 : . ) . ) . . ) .
Since bit 8 of data register D11 is the first point that is on, the offset from the first search point
is 24, and 24 is stored to data register D100 assigned by device D1.

Bit 15 14 13 12 11 10 8 5 4 3 2 1 0
D10
D11 H
D12
D13 -
D14
D15

IDEC
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10: DATA CONVERSION INSTRUCTIONS

DECO (Decode)

Turns on the specified bit.

When input is on, the values contained in devices assigned by S1 and D1 are added together to
I_( |— DECO S1 D1 determine the destination, and the bit is then turned on.

kokokokok kskokokk

Valid values for the offset designated by source device S1 are 0 to 255.

Note: A user program execution error results in the following cases. For details of user program execution errors, see to Chapter 3 "User Program
Execution Errors" on page 3-10.

« When the S1 data is out of the valid range, error code 21 is stored in the user program execution error code (D8006).
e Make sure that the destination data determined by D1 + (S1) is within the valid device range. When the derived destination device

exceeds the valid device range, error code 1 is stored in the user program execution error code (D8006).

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Offset X X X X - — X = 0-255 —
D1 (Destination 1) First bit to count offset — X & X - = X = — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

A Special internal relays cannot be designated as D1.

Examples: DECO

When input 10 is on, the destination bit is determined by adding the value contained in data

I—{ |_ DECO S1 D1 register D20 assigned by device S1 to internal relay M104 assigned by destination device D1.
D20 M104
10 Since the 19th bit from internal relay M104 is internal relay M127, the bit is then turned on.
M117 M100
D20 — M137 M120
M157 M140
[] First bit M177 M160
M197 M180
B o M217 M200
When input I1 is on, the destination bit is determined by adding the value contained in data
|_ DECO S1 D1 register D10 assigned by device S1 to data register D30 assigned by destination device D1.
D10 D30
I Since the 39th bit from data register D30 bit 0 is data register D32 bit 7, the bit is then turned

on.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
D30
D31
D32 -
D33
D34
D35
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10: DATA CONVERSION INSTRUCTIONS

BCNT (Bit Count)

Counts the total number of bits that are on within the specified range.

| When input is on, a search begins for the total number of bits that are on an array of

BCNT S1 S2 D1 consecutive bits starting at the point assigned by source device S1. Source device S2
assigns the quantity of bits searched. The quantity of bits which are on is stored to the
destination assigned by device D1.

Valid values for the offset designated by source device S2 are 1 to 256.

Note: A user program execution error results in the following cases. For details of user program execution errors, see to Chapter 3 "User Program
Execution Errors" on page 3-10.

* Make sure that the search area designated by S1 + (S2) is within the valid value range. If the source data exceeds the valid range, error
code 1 is stored in the user program execution error code (D8006).

¢ When the S2 data is out of the valid range, error code 22 is stored in the user program execution error code (D8006).

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) First bit to start search X X X X - — X - — —
S2 (Source 2) Quantity of bits searched X X X X X X X - 1-256 —
D1 (Destination 1) Destination to store quantity of ON bits — X & X X X X = — —
For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
4 Special internal relays cannot be designated as D1.
When T (timer) or C (counter) is used as S2, the timer/counter current value (TC or CC) is displayed.
When T (timer) or C (counter) is used as D1, the data is written in as a preset value (TP or CP).
Examples: BCNT
When input is on, a search begins for the total number of bits that are on in an array
I_{ |_ BCNT S1 S2 D1 of 64 bits starting at internal relay M4 assigned by source device S1.
M4 64 D100
10 Since 3 bits are on in the searched area, the quantity is stored to data register D100

assigned by destination device D1.

M17 MO

M37 M20
M57 M40
M77 M60
M97 M80

M117 M100 |:| Searched area
When input 10 is on, a search begins for the total number of bits that are on in an
|_ BNCT S1 S2 D1 array of 60 bits starting at bit 0 of data register D10 assigned by device S1.
D10 60 D100
I Since 2 bits are on among the 60 bits, 2 is stored to data register D100 assigned by

device D1.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

D10

D11 H — D100
D12 .
D13 -

D14
D15 -
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ALT (Alternate Output)

Turns the output on and off.

|_ SOTU f— ALT D1
sokokokok

Valid Devices

When input is turned on, output, internal relay, or shift register bit assigned by D1 is turned on and
remains on after the input is turned off.

When input is turned on again, the assigned output, internal relay, or shift register bit is turned off.

The ALT instruction must be used with a SOTU or SOTD instruction, otherwise the assigned output,
internal relay, or shift register bit repeats to turn on and off in each scan.

Device Function

Constant Repeat

D1 (Destination 1)

Bit to turn on and off —

I1 Q M R T C D P
X X X —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

Since the ALT instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction must be used. For the SOTU
instruction and the SOTD instruction, see Chapter 4 "SOTU (Single Output Up)" on page 4-30.

Example: ALT

|_ SOTU f— ALT D1
’_‘10 Qo

When input I0 is turned on, output QO assigned by device D1 is turned on and remains after input
10 is turned off.

When input 10 is turned on again, output QO is turned off.

1 [] []

ON
Input I0 I:l
OFF
ON
Output QO |
OFF

10-18
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CVDT (Convert Data Type)

Converts the data type.
S1 D1
|_ CVDT S1(R) D1(R) REP When input is on, the data type of the 16- or 32-bit data assigned by S1 is converted and
*TO* KKK KkkKK *k stored to the destination assigned by device D1.
Data types can be assigned for the source and destination, separately.
Data Type W, I D, L F
Source S1 S1-S1+1
Destination D1 D1'D1+1
Notes:

¢ When the same data type is assigned for both source and destination, the CVDT instruction has the same function as the MOV instruction.
¢ Unless F (float) data is selected for both source and destination, only the integral number is moved, omitting the fraction.

¢ When the source data exceeds the range of destination data, the destination stores a value closest to the source data within the destination
data.

e When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result,
error code 28 is stored in the user program execution error code (D8006). For details of user program execution errors, see to Chapter 3
"User Program Execution Errors" on page 3-10.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) First device address to convert data type X1 Xt oxtT Xt Xt ox?7 x — X 1-99
D1 (Destination 1)  First device address to store converted data — Xt X1 X't  x'1™  x1™ x  — — 1-99

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

*1 Cannot be used with data type F (float).
*2 When T/C is used as S1, this is the current value area.
*3  Special internal relays cannot be designated as D1.

*4 When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed. When T (timer) or C (counter) is used as
D1, the data is written in as a preset value (TP or CP).

Valid Data Types

W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source
I (integer) X or destination, 16 points (word or integer data) or 32 points (double-word, long, or float data) are used. When
D (double word) X repeat is assigned for a bit device, the quantity of device bits increases in 16- or 32-point increments.

L (long) X When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
F (float) X 1 point (word or integer data) or 2 points (double-word, long, or float data) are used. When repeat is assigned for

a word device, the quantity of device words increases in 1- or 2-point increments.
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10: DATA CONVERSION INSTRUCTIONS

Examples: CVDT

e Data Type: Either S1 or D1 is not F (float)

Unless F (float) data is selected for both source and destination, only the integral number is moved, omitting the fraction.

SOTU

|—<|—
10

o Data Type: S1 has a larger data range than D1

CvDT
FTOW

S1-
DO

D1 -
D2

Device Data Type Value
REP Source F 3.141593
Destination w 3

When input I0 is turned on, 3 is stored to data register D2.

S1

D1

When the source data exceeds the range of destination data type, the destination stores a value closest to the source data within the destination

data type.

SOTU

|—<|—
10

10-20

CVDT
DTOW

S1-
DO

D1 -
D2

Device Data Type Value
REP Source D 4,294,967,295
Destination w 65,535

When input I0 is turned on, 65,535 is stored to data register D2.

S1

LADDER PROGRAMMING MANUAL
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DTDV (Data Divide)

Divides word data into two bytes data.

S1 —» D1, D1+1
|_‘ | DTDV(W) **il** *E*l** When input is on, the 16-bit binary data assigned by S1 is divided into upper and lower bytes. The
upper byte data is stored to the destination assigned by device D1. The lower byte data is stored to

the device next to D1.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Binary data to divide X X X X X X X — X —
D1 (Destination 1) Destination to store results - = = - - — X = — —
For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is displayed.
Destination device D1 uses 2 data registers starting with the device assigned by D1.
Valid Data Types
W (word) X When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the source,
I (integer) — 16 points (word data) are used.
D (double word) — When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
L (long) — 1 point (word data) is used.
F (float) —
Example: DTDV
Before Execution After Execution
SOTU — DTDV(W) S1 D1 2345 "
D10 D20 -
5l D10 (3030m) > D20 5 Upper byte
— > D21 >/ Lower byte
(39h)

IDEC LADDER PROGRAMMING MANUAL 10-21



10: DATA CONVERSION INSTRUCTIONS

DTCB (Data Combine)

Combines two bytes data.

S1,S1+1 -» D1

I_{ |_ DTCB(W) **S*l** *i{k* When input is on, the lower-byte data is displayed from 2 consecutive sources starting with device
assigned by S1 and combined to make 16-bit data. The lower byte data from the first source device
is moved to the upper byte of the destination assigned by device D1, and the lower byte data from
the next source device is moved to the lower byte of the destination.
Valid Devices
Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Binary data to combine - - = = = = X - — —
D1 (Destination 1) Destination to store results — X A X — — —

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.

4 Special internal relays cannot be designated as D1.

When T (timer) or C (counter) is used as D1, the data is written in as a preset value (TP or CP) which can be 0 through 65,535.

Source device S1 uses 2 data registers starting with the device assigned by S1.

Valid Data Types

W (word) X
I (integer) —
D (double word) —
L (long) —
F (float) —

Example: DTCB

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as the
destination, 16 points (word data) are used.

When a word device such as T (timer), C (counter), or D (data register) is assigned as the source or destination,
1 point (word data) is used.

SOTU

Before Execution

’—H—
I1

10-22

CB(W) S After Execution
DTCB(W 1 D1
DI0 D20 D10 (o;:-:goh) Upper byte o (;gggrs‘)
57
D11 (0039h) Lower byte
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SWAP (Data Swap)

Exchanges the upper and lower byte of the specified data.

S1-D1

— SWAP(*)  S1(R) D1(R) REP When input is on, upper and lower byte- or word-data of a word- or double-word-data
Rkrck kkokakok *% assigned by S1 are exchanged, and the result is stored to destination assigned by D1.
Valid Devices
Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Binary data to swap - - - - - — X = — 1-99
D1 (Destination 1) Destination to store conversion result - = = = - — X = — 1-99
For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
Valid Data Types
W (word) X When a D (data register) is assigned as the source or destination, 1 point (word data) or 2 points (double-word
I (integer) — data) are used. When repeat is assigned, the quantity of device words increases in 1- or 2-point increments.
D (double word) X
L (long) —
F (float) —

Examples: SWAP
e Data Type: W (word)

When input I0 is turned on, upper- and lower-byte data of the 16-bit data in data register D10 assigned by source device S1 are exchanged, and the
result is stored to data register D20 assigned by destination device D1.

‘_{ ! SWAP(W) s1 D1 REP Before Execution After Execution
10 D10 D20 12345 14640
D10 30309n) | —— D20 (3930n)

e Data Type: D (double-word)

When input I1 is turned on, upper- and lower-word data of the 32-bit data in data registers D10 and D11 assigned by source device S1 are
exchanged, and the result is stored to data registers D20 and D21 assigned by destination device D1.

‘_{ | SWAP(D) s1 D1 REP Before Execution After Execution
I1

D10 D20 D10 100 DC: D20 200
D11| 200 D21 100
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11: WEEK PROGRAMMER INSTRUCTIONS

This chapter describes the week programmer instructions that are used to turn outputs on and off on the specified days of the
week or dates and times.

WKTIM (Week Timer)
Compares the specified day of the week, start time, and end time with the current time and outputs that result.

— WKTIM S1 S2 S3 D1
kfokok stokfokk skereketok skekkokek

Note: The WKTIM instruction is compatible with the FC5A Series MICROSmart WKTIM instruction. For details on the WKTIM instruction, see
Chapter 9 "WKTIM (Week Timer)" in the "FC5A Series MICROSmart Pentra User's Manual Advanced Volume".

WKTBL (Week Table)
Sets the specified month and day as a special date.

kfokkk kepokkk

WKTBL 51 Sn
H—

Note: The WKTBL instruction is compatible with the FC5A Series MICROSmart WKTBL instruction. For details on the WKTBL instruction, see
Chapter 9 "WKTBL (Week Table)" in the "FC5A Series MICROSmart Pentra User's Manual Advanced Volume".

WEEK (Weekly Timer)
Compares the specified day of the week, ON time, and OFF time with the current time and outputs that result.
WEEK S1 S2 S3 D1
|_ KKk Kk kK%K kK B kKKK kK
Note: For details on the WEEK instruction, see "WEEK (Weekly Timer)" on page 11-3.
YEAR (Yearly Timer)
Compares the specified date with the current date and outputs that result.

— YEAR S1 S2 S3 D1
ko sokoketok ko skekokekok

Note: For details on the YEAR instruction, see "YEAR (Yearly Timer)" on page 11-16.
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11: WEEK PROGRAMMER INSTRUCTIONS

Differences in the week programmer instructions
There are four types of week programmer instructions: the WKTIM instruction, the WKTBL instruction, the WEEK instruction,
and the YEAR instruction. The initial values of the WEEK and YEAR instructions, such as the day of the week, ON time, OFF
time, and special dates, can be easily configured in the dialog box for the instruction. The initial values of the WKTIM and
WKTBL instructions must be configured using data registers.

Comparing the WKTIM and WEEK instructions

Item WKTIM Instruction WEEK Instruction
Number of instructions that can be .
. No limit 10
used in one ladder program
Number of patterns that can be
.p . . 1 pattern 20 patterns

configured in one instruction

Pulse output function No Yes
Configure initial values using the dialog box

Initial value configuration method Configure initial values using data registers | . _g 9 9
in WindLDR

Configuration pattern preview function No Yes

Comparing the WKTBL and YEAR instructions

Item WAKTBL Instruction YEAR Instruction
Number of instructions that can be _
] No limit 10
used in one ladder program
Number of patterns that can be
.p ) R 20 patterns 20 patterns
configured in one instruction
Pulse output function No Yes
Specify date
Calendar specification methods Specify date Specify day of the week
Specify end of the month
. ) ) Configure initial values using Configure initial values using the dialog box
Initial value configuration method
fuatvai 'guratl data registers in the ladder program in WindLDR
Configuration pattern preview function No Yes
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WEEK (Weekly Timer)

Compares the specified day of the week, ON time, and OFF time with the current time and outputs that result.

When the input is on, the output specified by D1 is turned on when the day of the
WEEK S1 52 53 D1 week and the time specified by the ON settings match the current day of the

|— week and time.

kokkkk  kkkkk  kokkskk kskokkk

The output specified by D1 is also turned off when the day of the week and the
time specified by the OFF settings match the current day of the week and time.

If the ON settings are Monday 13:00 and the OFF settings are Wednesday 18:00, output D1 turns on and off as follows.

When the WEEK instruction input is ON on Monday 13:00, output D1 turns ON on Monday 13:00 and it turns OFF on Wednesday
18:00.

(In this diagram the WEEK instruction input is turned on at 0:00 on Monday)

Day of theweek | Sunday | Monday | Tuesday | Wednesday | Thursday | Frday | Saturday |
i 0:00 13:00 18:00
Time ' ' 1
ON : : -
Input M0O000 1 :
oFF ! : :
N i i
Output QO
OFF -

it it

ON settings Day of the week : Monday ‘ OFF settings Day of the week : Wednesday

Time : 13:00 Time : 18:00

Notes:

A maximum of 10 WEEK instructions can be used in a ladder program.

Normally the output is only updated when the current time and the time for the ON/OFF settings matches, but when the WEEK instruction input

changes from off to on, the output state at the current time is determined according to the ON/OFF settings and the output is turned on or off.

For details, see "Timing Chart when the Input Turns On during the Configured Interval" on page 11-10.

When pulse output is enabled, output is turned on for one scan at the ON settings time. For pulse output, see "6. Pulse Output" on page 11-

5 or "6. Pulse Output" on page 11-8.

For FT2] type, make sure that the HMI function start-up completion flag (M8022) is on before executing the WEEK instruction.

A user program execution error results in the following cases. For details of user program execution errors, see to Chapter 3 "User Program

Execution Errors" on page 3-10.

* When the day of the week is not specified, the ON time is set to a value larger than 2,359, the OFF time is set to a value larger than 2,400,
or the lower 2 digits of ON/OFF time is set to a value larger than 59, error code 9 is stored in the user program execution error code
(D8006).

¢ If a WEEK instruction is used in an interrupt program, error code 18 is stored in the user program execution error code (D8006).

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) First data register - - = = — — & — — —
S2 (Source 2) Initialization input - = X = = - - - — —
S3 (Source 3) Number of parameter tabs - = = = = = = = X —
D1 (Destination 1) Output port — X & - - - = = — —

4 Special data registers cannot be designated as S1. Special internal relays cannot be designated as D1.

For valid device address ranges, see Chapter 2 "Devices" on page 2-1.
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Settings

There

are two methods to configure the day of the week and the time for the WEEK instruction. Specify the method on the

Devices tab with Data register settings.

Configuring the day of the week and the time as fixed settings

The day of the week and the time for the ON/OFF settings are uniquely determined. The day of the week and the time for

the ON/OFF settings cannot be changed while the ladder program is running. For details, see "To configure the day of the

week and the time as fixed settings" on page 11-4.

Configuring the day of the week and the time by specifying data registers

The day of the week and the time for the ON/OFF settings are configured according to the values stored in the specified data
registers. The day of the week and the time for the ON/OFF settings can be changed while the ladder program is running.

For details, see "To configure the days of the week and the time by specifying data registers" on page 11-7.

To configure the day of the week and the time as fixed settings

e Devices tab

(week (Weekly Timer) EA N
[Deviess 1
[F] pata reg\sl‘ersetlmgs:
51 (First DR 52 (Initializa P D1 (Output)
Tag Name: 2 3 5 |;‘
Devce address: \ | | |
Comment:
6. 4,
[ Pulse Output 53 (The number of parameter tabs):

Preview:

oN

Sunday ~ Monday  Tuesday Wednesday Thursday  Friday  Saturday

oK Cancel

1. Data register settings
This setting determines whether to configure the day of the week and the time as fixed settings or to indirectly specify them
with data registers.

To
(]

2,81

Thi

configure the day of the week and the time as fixed settings, clear this check box.

Unselected check box

The day of the week and the time are fixed settings. The day of the week and the time are configured on the parameter
tabs. The day of the week and the time cannot be changed while the ladder program is running. For the settings, see
"Parameter tab" on page 11-5.

Note: When this check box is selected, the settings for the day of the week and the time are indirectly specified with data registers.
Configure the day of the week and the time by using data registers. The day of the week and the time can be changed while the ladder
program is running. For directions specific to data registers, see "To configure the days of the week and the time by specifying data registers"
on page 11-7.

(source 1): First Data Register
s setting is not configured when configuring the day of the week and the time as fixed settings.

3. S2 (source 2): Initialization Input
This setting is not configured when configuring the day of the week and the time as fixed settings.

4. S3 (source 3): Number of parameter tabs
This setting configures the number of parameter tabs. When this value is increased or decreased, the number of parameter tabs
displayed on the dialog box increases or decreases. 6 bytes of the user program region are used for each parameter tab.
For the settings, see "Parameter tab" on page 11-5.
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11: WEEK PROGRAMMER INSTRUCTIONS

5. D1 (destination 1): Output

This setting configures the output for the results when the configured day of the week and time and the current day of the week
and time are compared.

Setting Description
Tag Name Specifies the tag name or the device address for each device.
Device Address Shows the device address that corresponds to the tag name.
Comment Shows the comment for the device address. This item can be edited.

6. Pulse Output
This setting configures the operation for D1 (output). This setting is applied to all parameter tabs.

Selected check box

When the day of the week and the time configured in the ON settings matches the current day of the week and the time, the
output is turned on for only one scan. When the WEEK instruction input changes from off to on, the output state at the
current time is determined according to the ON/OFF settings and the output is turned on or off for only one scan.

[£] Unselected check box
The output is turned on and off according to the ON settings and the OFF settings.

e Parameter tab

This tab configures the ON/OFF settings for the output. A maximum of 20 parameter tabs can be configured for one WEEK
instruction.

WEEK (Weekly Timer) PR
o

ON settings:
Day of the week:

[F] Sunday Monday  [7|Tuesdey  [|Wednesday [7]Thursday [ Friday 7] Saturday

ON time (hharm):
=] L

R &S T =

OFF settings:

? Day of the week:

[JSunday  [|Monday  [#]Tuesdey [T Wednesdey [ Thursday [ Friday 7] Saturday

OFF time (hh:mm):

L B B

Preview:

oN

4:40

Sunday ~ Monday  Tuesday Wednesday Thursday  Friday  Saturday

1. ON settings

This section configures the day of the week and the time to turn on the output. The output is turned on at the specified time for
the specified day of the week.

Setting Description Range

Day of the week Specifies the days of the week. —
Hour: 0 to 23

Minute: 0 to 59

ON time Used to enter the time. Set the time in a range from 00:00 to 23:59.

2. OFF settings

This section configures the day of the week and the time to turn off the output. The output is turned off at the specified time for
the specified day of the week.

Setting Description Range

Day of the week

Specifies the days of the week.

Hour: 0 to 24

OFF time Used to enter the time. Set the time in a range from 00:00 to 24:00. -
Minute: 0 to 59
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11: WEEK PROGRAMMER INSTRUCTIONS

Note: When the time is duplicated in the settings on other tabs, the settings on the tab with the larger tab number are valid.
For example, if ON time is 8:00 and OFF time is 9:00 on the P 1 tab and ON time is 9:00 and OFF time is 10:00 on the P 2 tab, the 9:00 setting
is duplicated on the two tabs and OFF time for the P 1 tab is disabled. In this situation, the output is on from 8:00 to 10:00.

Time 7:00 8:00 9:00 10:00 11:00

ON time " o OFF time

ON
P 1 tab settings
OFF ---

ON time M e OFF time

ON

P 2 tab settings
OFF ---

ON
Output D1
OFF ---

If ON time is 9:00 and OFF time is 10:00 on the P 1 tab and ON time is 8:00 and OFF time is 9:00 on the P 2 tab, the 9:00 setting is duplicated
on the two tabs and ON time for the P 1 tab is disabled. In this situation, the output is on from 8:00 to 9:00.
Time 7:00 8:00 9:00 10:00 11:00

ON time g i  ro OFF time

ON
P 1 tab settings
OFF

ON time "

ON
P 2 tab settings
OF|

ON
Output D1
OF|

——— ] -

e Preview

WEEK (Weekly Timer) D |

ON settings:
Day of the wesk:

[ Sunday Monday  []Tuesday [ Wednesday [T Thursday [ Friday [] Saturday

ON tme (hhimm):
=] |
G = N =
OFF settings:
Doy of the week:

[[Sunday ] Monday Tuesday || Wednesday [ Thursday [ Friday 7] Saturday

OFF time (hh:mm):

L H:P H

( Preview: N\

oN

4:40

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

o J/

The preview shows the ON/OFF state for the output based on the settings configured on the parameter tabs as a time chart.
The preview can be shown as a week or a day.

Setting Description
Week Select this radio button when showing the preview as a week.
Day Select this radio button when showing the preview as a day.
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11: WEEK PROGRAMMER INSTRUCTIONS

To configure the days of the week and the time by specifying data registers

Note: When the day of the week or time in the ON/OFF settings is modified with the WEEK instruction input turned on, it is not reflected in the
output operation until the current day of the week and time match the day of the week and time in the changed ON/OFF settings.
To immediately reflect this in the output operation, turn the WEEK instruction off and then on again after changing the day of the week or time.

e Devices tab

WEEK (Weekly Timer)

Devices |p1

Dataregister settings:

S1 (First DR)

52 (Initialization Input)

D1 (Output)

Preview:

oN

oFF

53 (The number of parzmeter tabs):

Rl 0000 2 =] Moooo 3 [Z] Qoooo 5 [=]
Device Address: Doooo Moooo qoooo "
D000 - D0002
Comment: P11 Day of the week
(ON and OFF)
6. 4
[O Pulse Output

Sunday Manday Tuesday

DataRegisterallocation | /7,

Wednesday

Thursday

Friday

Saturday

3 Cancel

1. Data register settings

This setting selects whether to configure the day of the week and the time as fixed settings or to indirectly specify them with
data registers. To configure the day of the week and the time by specifying data registers, select this check box.
Selected check box

The day of the week and the time settings are indirectly specified by data registers. Configure the day of the week and the

time by using data registers. The day of the week and the time can be changed while the ladder program is running. For
allocating the data register region, see "Data Register Allocation" on page 11-9.

The data registers can be initialized with the days of the week and the times configured on the parameter tabs by turning on
the initialization input. For initialization, see "3. S2 (source 2): Initialization Input" on page 11-8.

Note: When this check box is not selected, the day of the week and the time are fixed settings. The day of the week and the time are
configured on the parameter tabs. The day of the week and the time cannot be changed while the ladder program is running. For fixed
settings, see "To configure the day of the week and the time as fixed settings" on page 11-4.

2. S1 (source 1): First Data Register

This setting specifies the start of the data register region to store the days of the week and time settings for the WEEK

instruction.

This setting is only used when indirectly specifying the settings for the WEEK instruction with data registers.

Setting

Description

Tag Name

Specifies the tag name or the device address for the device.

Device Address

Shows the device address that corresponds to the tag name.

Used Data Registers

Shows the range of data registers used to store the settings. This item changes when the device address or the
number of parameter tabs changes.

Comment

Shows the comment for the device address. This item can be edited.

For allocating the data register region, see "Parameter tab" on page 11-8.

IDEC
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11: WEEK PROGRAMMER INSTRUCTIONS

3. S2 (source 2): Initialization Input

This setting specifies the device to initialize the days of the week and the times stored in the data register region that starts from
S1 (source 1).

The values configured on the parameter tabs are stored in the data registers by turning on the initialization input.
This setting is only used when indirectly specifying the settings for the WEEK instruction with data registers.

4, S3 (source 3): The number of parameter tabs
This setting configures the number of parameter tabs.
This setting is shared in common with "To configure the day of the week and the time as fixed settings". See "4. S3 (source 3):
Number of parameter tabs" on page 11-4.

5. D1 (destination 1): Output
This setting configures the output for the results when the configured day of the week and time and the current day of the week
and time are compared.
This setting is shared in common with "To configure the day of the week and the time as fixed settings". See "5. D1 (destination
1): Output" on page 11-5.

6. Pulse Output

This setting configures the operation for D1 (output). This setting is applied to all parameter tabs and is shared in common with
"To configure the day of the week and the time as fixed settings". See "6. Pulse Output" on page 11-5.

7. Data Register Allocation
Click this button to display the Device Allocation dialog box. As shown below, a table showing the data registers and their
corresponding WEEK instruction settings is displayed on the dialog box (8). Click Allocate Comments (9) and you can
configure the comments for the data registers that correspond to the names of the settings.
This button is only used when indirectly specifying the settings for the WEEK instruction with data registers.

e Device Allocation dialog box

Device Allocation “
(~ - R
Data Register
Device Address Description

DO0DD P1 : Day of the week({ON and OFF)
DO001 P1:0ON Time

DoD02 P1: OFF Time

7 8

Allocate Comments 9. Close

e Parameter tab

This tab configures the ON/OFF settings for the output. A maximum of 20 parameter tabs can be configured for 1 WEEK
instruction.

If indirectly specifying the settings for the WEEK instruction with data registers, the settings configured on the parameter tabs are
stored in the data registers when the initialization input is turned on.

This setting is shared in common with "To configure the day of the week and the time as fixed settings". See "Parameter tab" on
page 11-5.

e Preview

The preview shows the ON/OFF state for the output based on the settings configured on the parameter tabs as a time chart.
This function is shared in common with "To configure the day of the week and the time as fixed settings". See "Preview" on page
11-6.
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11: WEEK PROGRAMMER INSTRUCTIONS

Data Register Allocati

on

If indirectly specifying the settings for the WEEK instruction with data registers, the settings are allocated to the data registers as

follows.

Storage Destination Setting
Start address+0 Day of the week
Start address+1 P 1tab ON time
Start address+2 OFF time
Start address+3 Day of the week
Start address+4 P 2 tab ON time
Start address+5 OFF time
. o
. .
Start address+57 Day of the week
Start address+58 P 20 tab ON time
Start address+59 OFF time

e Day of the week data register allocation

The day of the week for the ON settings and the day of the week for the OFF settings are allocated as bits in 1 data register as

follows.
ON settings day of the week OFF settings day of the week
Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved| Saturday | Friday |Thursday|Wednesday | Tuesday | Monday | Sunday |Reserved|Saturday| Friday |Thursday|Wednesday| Tuesday | Monday | Sunday
N J
0: Disabled (check box not selected) Dat 'T(1 9
ata register (1 wor
1: Enabled (check box selected) o
Example day of the week settings
[To configure the output to turn on Monday and to turn off Friday]
Monday is enabled in the ON settings, Friday is enabled in the OFF settings
ON settings OFF settings
Bit Bit Bit Bit
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 1 0 0 1 0 0 0 0 0

Day of the week setting (ON): 0000010
Day of the week setting (OFF): 0100000
The value of the data register is 1000100000 (binary) = 544 (decimal).

Reserved Saturday Friday Thursday Wednesday Tuesday Monday Sunday Reserved Saturday Friday Thursday Wednesday Tuesday Monday Sunday

[To configure the output to turn on Monday and Thursday and to turn off Tuesday and Saturday]

Monday and Thursday are enabled in the ON settings, Tuesday and Saturday are enabled in the OFF settings

OFF settings ‘

‘ ON settings ‘
Bit Bit Bit Bit
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
0 0 1 0 0 1 0 1 0 0 0 1 0 0

Day of the week setting (ON): 0010010
Day of the week setting (OFF): 1000100

Reserved Saturday Friday Thursday Wednesday Tuesday Monday Sunday Reserved Saturday Friday Thursday Wednesday Tuesday Monday Sunday

The value of the data register is 1001001000100 (binary) = 4676 (decimal).

The ON time and the OFF time are stored in the data register as follows.

12:34 23:45

For12:34 | 1234 (Decimal) | For23:45 | 2345 (Decimal) |

Data register (1 word) Data register (1 word)

LADDER PROGRAMMING MANUAL
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11: WEEK PROGRAMMER INSTRUCTIONS

Timing Chart when the Input Turns On during the Configured Interval
When the input turns on or off during the interval between the ON settings and the OFF settings, and when the input is turns on
or off after 0:00 on the date configured by the ON settings while pulse output is enabled, the timing chart is as follows.

m When pulse output is disabled
Setting details

ON ) Monday 13:00

Settings

OFF WEEK S1 S2 S3 D1
Wednesday 18:00

Settings | ooy MOO|£ 1 Q0000

Output Qo0

[When the input is on before the day of the week and time specified by the ON settings]

On Monday at 0:00 when input M000O is turned on, the result of the current date compared with the ON and OFF settings is not
within the ON and OFF settings (Monday 13:00 to Wednesday 18:00). Therefore, the output remains off.

Afterward, on Monday at 13:00, output QO turns on, and it turns off on Wednesday at 18:00.

Day of the week::: | Sunday | Monday | Tuesday | Wednesday | Thursday | Friday | saturday |
. 0:00  13:00 18:00
Time ' ' )
ON X X i
Input M0000 E E
OFF ' ’
ON
Output QO
OFF

it it

ON settings Day of the week : Monday | | OFF settings Day of the week : Wednesday
Time : 13:00 Time : 18:00

[When the input is turned on or off during the interval between the ON and OFF settings]

On Tuesday at 6:00 when input M0O00O is turned on, the result of the current date compared with the ON and OFF settings is

within the ON and OFF settings (Monday 13:00 to Wednesday 18:00). Therefore, the output turns on. Afterward, if input M0000
is turned off before the OFF settings, the output also turns off at the same time.

Day of the week:::| Sunday | Monday | Tuesday | Wednesday | Thursday | Friday | saturday |
13:00 6:00 15:00 18:00

Time

ON
Input M0000
OFF

ON
Output QO
OFF

i i

ON settings Day of the week : Monday | | OFF settings Day of the week : Wednesday
Time : 13:00 Time : 18:00
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11: WEEK PROGRAMMER INSTRUCTIONS

m When pulse output is enabled

Setting details
ON settings | Sunday 0:00
Output Qo WEEK S1 S2 S3 D1

M0000 1 Q0000

[When the input turns on before the day of the week and time specified by the ON settings]
On Sunday at 0:00, input M000O0 is on, so output QO turns on for one scan only on Sunday at 0:00.

OFF

Day of the week Saturday |  Sunday B
_ 6:00 0:00
Time ' '
ON T --
Input MO000

1 scan
ON
Output QO
OFF ﬁ%

ON settings Day of the week : Sunday
Time : 0:00

[When the input turns on during the day of the week and time specified by the ON settings]

On Sunday at 0:00:30 (between Sunday 0:00:00 and 0:00:59), when input M0000 changes from off to on, output Q1 turns on
for one scan only.

Day of the week Saturday | Sunday -
X 0:00:00 0:00:30 0:00:59
Time ! ! !
ON i c
Input M0000
OFF t 1
: Lsean
on =
Output Q0 i ‘| H

" i

ON settings Day of the week : Sunday
Time : 0:00
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Examples: WEEK
[To turn on output Q0 Monday to Friday each week from 8:30 to 17:15]

Parameter tab

WEEK (Weekly Timer) D)
ON settings:

Day of the week:

[F] Sunday Monday Tuesday Wednesday [7] Thursday Fiday [ Soturday

ON tme (rh:mm):
= =
E_H: = E
OFF settings:
Day of the week:

] Sunday Monday Tuesday Wednesday [7] Thursday Friday [ Saturday

OFF time (rhmm):

v B[ 5

Preview:

on H H H H H
OFF
Sunday  Monday  Tuesday Wednesday Thursday  Friday  Seturday

Configure the tab as shown above and set D1 to QO.

WEEK S1 S2 S3 D1

|
'_|I 1 Qo

M8125

[To turn on output Q0 Tuesday, Wednesday, and Saturday each week from 20:30 to 1:15 the next day]

Parameter tab

WEEK (Weakly Timer) Pl
(e 1]
ON settings:

Day of the week:

[[)Sunday ] Manday Tuesday Wednesday [ Thursday 7] Friday Saturday

ON tme (rh:mm):
= =
B E: = E
OFF settings:
Day of the week:

Sunday  [[Monday [ Tuesday Wednesday [7] Thursday [ Friday [F] Seturday

OFF time (nhimm):

FH s H

Freview:

| L |

OFF

Sunday  Monday  Tuesday Wednesday Thursday  Friday  Saturday

Configure the tab as shown above and set D1 to QO.

WEEK S1 S2 S3 D1

|
— | 1 Q0

M8125
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[To turn on output Q0 Monday, Wednesday, and Friday each week from 6:00 to 9:00, 15:00 to 18:00, and 22:00 to 0:00 the next day]
Parameter tab

Configure the settings using three tabs.

On P 1 tab, configure the output to turn on Monday, Wednesday, and Friday from 6:00 to 9:00.

WEEK (Weakiy Timer) PR
Pt fpz e
ON setiing:

Day of the week:

[F] Sunday Monday ] Tuesday Wednesday [ Thursday Fidey  [C] Seturday

ON time (hh:mm):
= =
b E: H
OFF settings:
Day of the week:

[F] Sunday Monday ] Tuesday Wednesday [ Thursday Friday ] Saturday

OFF tme (rhimm):

Preview:
@ Week () Day:

SRR

sunday  Monday Tuesday  wednesday  Thursday Friday Saturday

On P 2 tab, configure the output to turn on Monday, Wednesday, and Friday from 15:00 to 18:00.

WEEK (Weekly Timer) o
Devies [P1_ | P2 [p3
ON setiings:

Day of the neek:

[F] Sunday Monday  [7] Tuesday Wednesday [ Thursday Friday ] Saturday

ON tme (bh:mm):
= =
EETN 3 RO =
OFF settings:
Day of the week:

[£] Sunday Monday ] Tuesday Wednesday [ Thursday Friday ] Saturday

OFF tme (hh:mm):

[« EH:0 _H

Preview:

Sunday  Menday Tuesday  Wednesday  Thursday Friday Saturday
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On P 3 tab, configure the output to turn on Monday, Wednesday, and Friday from 22:00 to 0:00 the next day.

WEEK (Weskiy Timer) Do)
Devies [P1__[r2 | P2
ON settings:

Day of the week:

[£] Sunday Monday [ Tuesday Wednesday [[] Thursday Friday ] saturday

ON time (hh:mm):

= =
= H:k H
OFF settings:

Day of the week:

] Sunday Monday  [] Tuesday Wednesday [ Thursday Fiday — [F]Saturday

OFF fime (hhimm):

B H: bk H

Preview:
© week @) Da

© L

oFF

Sunday Monday ~ Tuesday  Wednesday  Thursday Friday Saturday

Configure the tabs as shown above and set D1 to QO.

| WEEK S1 S2 S3 D1
_| I 3

M8125 o
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