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SAFETY PRECAUTIONS

o Read the "FC6A Series MICROSmart Ladder Programming Manual" to ensure correct operation before starting installation, wiring, operation,
maintenance, and inspection of the FC6A Series MICROSmart.

o All FC6A Series MICROSmart modules are manufactured under IDEC's rigorous quality control system, but users must add a backup or failsafe

provision to the control system when using the FC6A Series MICROSmart in applications where heavy damage or personal injury may be
caused, in case the FC6A Series MICROSmart should fail.

o Care should be taken such that unauthorized access to the FC6A Series MICROSmart does not come from outside network connections. Please

note that the Company shall not be liable for any loss, damage or other expenses incurred directly or indirectly by unauthorized access, etc.
« In this manual, safety precautions are categorized in order of importance:

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

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

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

and precision, appropriate measures such as failsafe mechanisms and redundant mechanisms must be taken for the system containing the
FC6A Series MICROSmart. The following are specific examples.
o Emergency stop and interlocking circuits must be configured outside the FC6A Series MICROSmart.

o If relays or transistors in the FC6A Series MICROSmart output circuits should fail, outputs may remain at on or off state. For output signals

which may cause serious accidents, configure monitor circuits outside the FC6A Series MICROSmart.
o The FC6A Series MICROSmart self-diagnostic function may detect internal circuit or program errors, stop programs, and turn outputs off.
Configure circuits so that the system containing the FC6A Series MICROSmart is not jeopardized when outputs turn off.
o Turn off power to the FC6A Series MICROSmart before installation, removal, wiring, maintenance, and inspection of the FC6A Series
MICROSmart. Failure to turn power off may cause damage, electrical shocks or fire hazard.

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

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

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

o The FC6A Series MICROSmart is designed for installation in a cabinet. Do not install the FC6A Series MICROSmart outside a cabinet.
o Install the FC6A Series MICROSmart in environments described in the "FC6A Series MICROSmart User’s Manual". If the FC6A Series
MICROSmart is used in places where the FC6A Series MICROSmart is subjected to high-temperature, high-humidity, condensation, corrosive
gases, excessive vibrations, or excessive shocks, then electrical shocks, fire hazard, or malfunction will result.

¢ The environment for using the FC6A Series MICROSmart is "Pollution degree 2." Use the FC6A Series MICROSmart in environments of pollution

degree 2 (according to IEC 60664-1).

e Prevent the FC6A Series MICROSmart from falling while moving or transporting the FC6A Series MICROSmart, otherwise damage or malfunction

of the FC6A Series MICROSmart will result.

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

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

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

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

Series MICROSmart is destined for Europe.

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

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

o Make sure of safety before starting and stopping the FC6A Series MICROSmart or when operating the FC6A Series MICROSmart to force outputs

on or off. Incorrect operation of the FC6A Series MICROSmart may cause machine damage or accidents.

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

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

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

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

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

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

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

Please download the latest product manual PDFs from our website.

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

This manual describes device allocations, specifications of basic and advanced instructions, and operation basics of the FC6A
Series MICROSmart.

Chapter 1: Operation Basics
General information about setting up the basic FC6A Series MICROSmart system for programming, starting and stopping the FC6A

Series MICROSmart operation, and simple operating procedures. Everything from creating a user program using WindLDR on a
computer to monitoring the FC6A Series MICROSmart operation.

Chapter 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 FC6A Series MICROSmart 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.

Publication history
December 2015: First Edition
December 2016: Second Edition

March 2017: Third Edition
August 2017: Fourth Edition
March 2018: Fifth Edition
November 2018: Sixth Edition
May 2019: Seventh Edition
December 2019: Eighth Edition
April 2020: Ninth Edition
July 2020: Tenth Edition

October 2020: Eleventh Edition
December 2020: Twelfth Edition

Trademarks
FC6A Series MICROSmart is a trademark of IDEC Corporation.

IDE c FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 Preface-2



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

European laws and standards
This product complies with the following EU directives.
¢ Low Voltage Directive
o ROHS Directive
¢ RE Directive (FC6A-PC4 only)
To comply with these directives, this product has been designed and evaluated on the basis of the following international and
European standard.
e IEC/EN 61131-2: 2007
o EN50581:2012
o EN301 489-1 V2.1.1& EN301 489-17 V2.1.1 (FC6A-PC4 only)
For details on the compatible standards and EU Directives, contact the distributor from which you purchased this product or visit our web site.

North America laws and standards

This prodgct complies with the following standards.
« UL508™!

UL61010-1"1

UL61010-2-201"1

CSA C22.2 No.142™1

CSA C22.2 No.61010-1*1

CSA C22.2 N0.61010-2-201*1

ANSI/ISA 12.12.01

CAN/CSA C22.2 No.213

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

Chinese laws and standards
The FC6A-PC4 complies with the following certification.
e SRRC

Marine standards
This product has been certified by the following classification societies.
(Applications have been submitted for certain models.)

o ABS (American Bureau of Shipping)

o DNV GL (Det Norske Veritas*Germanischer Lloyd)

e LR (Lloyd's Register)

¢ NK (Nippon Kaiji Kyokai)

* This product has not been certified for use on the bridge or deck.

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

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

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

2. Extent of Warranty
IDEC CORPORATION is responsible for failures or defects of the Products during the above warranty period, either a
replacement part will be provided or the defective parts of the Products will be repaired free of charge. If such failure or
defects should occur, please offer them to the distributor, dealer or IDEC CORPORATION with the materials in which the date
of purchase is specified.
* The expenses for installation and construction at the time of repair will not be borne.

3. Indemnification

IDEC CORPORATION will not be liable under this Warranty and be indemnified and held harmless from any and all demands,

suits, expenses, claims, damages and liabilities in the following event that:

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

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

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

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

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

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

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

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

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

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

4. Extent of Service
The price of the Products will not include the fee for any service such as sending technicians and engineers, IDEC
CORPORATION will charge you the fee for the following:
1) Instruction for installment and visiting for test operation, including, but not limited to creating application software
and operation tests; and
2) Maintenance and inspection, arrangement and repair; and
3) Technical assistance and technical education; and
4) Product test and inspection based on you request.
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RELATED MANUALS

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

Type No. Manual Name Description
FC6A Series MICROSmart Des.crlbes produFt speaﬁcgtlons, mstallz?tlon anc.j wiring |.nstruct|9ns, |ns.truct-|ons for
FC9Y-B1722 User's Manual basic programming operations and special functions, device and instruction lists, and
troubleshooting procedures for the FC6A Series MICROSmart.
FC6A Series MICROSmart Describes basic operations for programming with ladders on the FC6A Series
FC9Y-B1726 Ladder Programming Manual MICROSmart, monitoring methods, device and instruction lists, and details of each
(this manual) instruction.
FCOY-B1730 FC6A Series MICROSmart Describes specifications related to FC6A Series MICROSmart communication,
Communication Manual descriptions of functions, configuration methods, and usage examples.
FC6A Series MICROSmart . . )
FCI9Y-B1734 PID Module User's Manual Describes PID module specifications and functions.
) Describes usage instructions for WindLDR, programming software for the FC6A
WindLDR Help Series MICROSmart.
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NAMES AND ABBREVIATIONS USED IN THIS MANUAL

Model Names

Name Used in This Manual

Type Number, Part Code, or Official Name

FC6A Series MICROSmart

FC6A Series MICROSmart

All-in-One CPU module

FCBA-CH¥*¥*E

CAN 11939 All-in-One CPU module FC6A-C40***E]

Plus CPU module

FCO6A-D****CEE

16-1/0 type FCOA-C16****
24-1/0 type FCOA-C24****
40-I/0 type FCOA-C40****
Plus 16-1/0 type FC6A-D16*****
CPU module
Plus 32-1/0 type FCEA-D32*****
AC power type FCOA-C****AE, FC6A-C****AE]
24V DC power type FC6A-C****CE, FC6A-C****CE], FC6A-D****CEE
DC power type
12V DC power type FC6A-C****DE, FC6A-C****DE]
Relay output type FCH6A-C**R**E, FC6A-C**R**E*
Transistor Transistor sink output type FCO6A-C**K**E, FCOA-C**K**E*, FC6A-D**K*CEE
output type Transistor protection source output type FC6A-C**P**E, FC6A-C**P**E*, FC6A-D**P*CEE
Digital 1/0 module Screw. fastened type / Digital input module, digital output module, digital mixed 1/O
1/O module push-in type module
Screw fastened type / | Analog input module, analog output module, mixed analog I/O
. Analog I/O module .
Expansion push-in type module
module S fasti
Communication module crew. astened type / Serial communication module
push-in type
Screw. fastened type / PID module
push-in type
Expander,

Expansion interface module

Screw fastened type /

push-in type remote master,

remote slave

Cartridge

I/0O cartridge

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

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

Communication cartridge

cartridge,
Bluetooth communication cartridge

RS232C communication cartridge, RS485 communication

WindLDR

WindLDR application software

USB cable

USB maintenance cable (HG9Z-XCM42),
USB-mini B port extension cable (HG9Z-XCE21)

CPU module

FCOA-C40R1AE]J

IDEC

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

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

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

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

Output type
R: Relay output
K: Transistor sink output
P: Transistor protection source output

I/0 points
16: 16 I/0O points, 24: 24 I/O points ,32: 32 I/O points, 40: 40 1/O points

Module type
C: All-in-One CPU module, D: Plus CPU module
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Name Used in this Manual WindLDR Operating Procedure

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

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

Application button
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HTOB (HEX £0 BCD) t.uvviuviitiiuiestestisteeseestsssessesssesssssessesssessssbessesssssbesbessesstesbessesssssssssesssssssssessessessesssestessesses
BTOH (BCD t0 HEX) +evveuviitieueetiitesseeeestessessessessssssessessssssssbesssssssstessessssstessessssssssssssessessssssessessessesssestessessens
HTOA (Hex to ASCII)
ATOH (ASCII to Hex)
BTOA (BCD to ASCII)
ATOB (ASCII to BCD)
ENCO (Encode)
DECO (Decode)
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1: OPERATION BASICS

Introduction

The following version of WindLDR is required for FC6A Series MICROSmart programming and maintenance:
¢ When you use All-in-One CPU module/CAN J1939 All-in-One CPU module: WindLDR version 8.0.0 or later

¢ When you use Plus CPU module: WindLDR version 8.6.0 or later

For details on how to check the version, see "Checking the WindLDR Version Number" on page 1-16.

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

MICROSmart.

Start WindLDR

= Windows 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.

@ FEEE project01.pjw - WINDLDR

Home  Configuration LT View
i Status '
T Maintenance ~

g
e Monitor

Download Upload F

tor | Dial Up

Start  Stop SeCOpr e ‘

rLine ﬁl {0 Errar
.

Cance

(=]

x

Main Program rj

1

Rung 1 ‘

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

PLC Selection

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

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

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

3. Click OK.
PLC Selection ?
OpenNet
FC4A-C10R2X
FC4A-C16R2X
FC4A-C24RIN Cancel
FC4A-D20X3
FC4A-D20RX1
FC4A-D40X3
FC5A-C10R2X
FC5A-C16R2X
FCSA-C29R2X
FC5A-D16RX1
FC5A-D32X3
FC5A-D12X1E
FCBA-C16X1XE
B e
(e r——
FCeA-D16X1CEE
FC6A-D32X3CEE
FT1A-12
FT1A-24
FT1A-40
FT1A-48
Use as Default
Defaule [Feea-canad(Ladder

Select the PLC type from the list and click Use as
Default to set the selected PLC type as the default
type when WindLDR starts.

In WindLDR, the FC6A Series MICROSmart is categorized by the number of

inputs and outputs and the PLC type names are displayed as follows.

PLC Selection Option Type No.
FC6A-C16R1AE FC6A-C16R4AE
FC6A-C16R1CE FC6A-C16R4CE
FC6A-C16K1CE FC6A-C16K4CE
FC6A-C16X1XE FC6A-C16P1CE FC6A-C16P4CE
FC6A-C16R1DE FC6A-C16RADE
FC6A-C16K1DE FC6A-C16K4DE
FC6A-C16P1DE FC6A-C16P4DE
FC6A-C24R1AE FC6A-C24R4AE
FC6A-C24R1CE FC6A-C24RA4CE
FCBA-C24X1XE FC6A-C24P1CE FC6A-C24PACE
FC6A-C24K1CE FC6A-C24KACE
FC6A-C40R1AE FC6A-CA0R4AE
FC6A-C40R1CE FC6A-C40R4CE
FC6A-C40P1CE FC6A-C40P4CE
FC6A-CA0X1XE FC6A-CA0K1CE FC6A-C40K4CE
FC6A-CA0R1DE FC6A-C40R4DE
FC6A-C40P1DE FC6A-C40P4DE
FC6A-C40K1DE FC6A-C40K4DE
FC6A-CA0RIAE]  FCG6A-CAOR4AE]
FC6A-CA0RICE]  FC6A-CAORACE]
FC6A-CA0P1CE]  FCGA-CAOPACEJ
FC6A-C40X1XE] FC6A-C40KICE]  FC6A-CAOKA4CE]

FC6A-C40R1DE]
FC6A-C40P1DE]
FC6A-C40K1DEJ

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

FC6A-D16X1CEE

FC6A-D16R1CEE
FC6A-D16RACEE
FC6A-D16K1CEE
FC6A-D16KACEE
FC6A-D16P1CEE
FC6A-D16P4CEE

FC6A-D32X3CEE

FC6A-D32K3CEE
FC6A-D32K4CEE
FC6A-D32P3CEE
FC6A-D32P4CEE

PLC selection is now complete. Next, create a ladder program.

1-2
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1: OPERATION BAsICS

Create Program
Create Ladder Program

This section describes the operating procedure to create a ladder program in WindLDR.
Note: For details about devices, see "Devices" on page 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.

Start WindLDR

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

project01.pjw - WINDLDR

@ :

Home  Configuration EeDOIMEE View

Y. s

i Status .
T Maintenance ~

werLing ﬁ m Error
| T8

5 | Dial Up
Download Upload Devie = Start  Stop Monitor Simulation SetUp o
- - Datalist (29 Cance . fFo Se Shutdown
MainProgram'G‘:\ A
Rung 1 A
1

FCEA-CA40XIXE - | COM1:9600,7,E,1 Network: 1:1 |Mﬂ-:|e: Edit |F'.ung: 1 Line:1 Column: 1
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1: OPERATION BAsICS

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).

e a)

Configuration ~ Online

|7 vertical

€20 Q%=

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

QUTN (QutputNot)

SET (Set)

RST (Reset)

Single Output

Timer

Counter

Shift Register
Counter Comparison
Timer Comparison

Data Register Comparison

* vy vy v v v v v

Program Flow

2. Move the mouse pointer to the first column of the first line where you want to insert a NO contact, and click the left mouse
button.

R

Configuration

Select Basic Advanced Macro Draw
Line |~ Vertical

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

e a)

Configuration ~ Online

Select Basic Advanced Macro Draw
Line |~ Vertical
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1: OPERATION BAsICS

4. Enter I0 in the Tag Name field, and click OK.

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

¢ To enter an NO contact from the keyboard, press (A) to display the Coil Selection dialog box. Select A (Normally Open), and then
press (Enter).

A NO contact of input 10 is programmed in the first column of the first ladder line.
Next, program the ANDN instruction by inserting a NC contact of input I1.

5. From the WindLDR menu bar, select Home > Basic > B (Normally Closed).

6. Move the mouse pointer to the second column of the first ladder line where you want to insert a NC contact, and click the left
mouse button.

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

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

Paste |23 H | & Import

Line I/Vertical ‘

[

Main Program fj

Rung 1

1 —
10000

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

An NC contact of input I1 is programmed in the second column of the first ladder line.
At the end of the first ladder line, program the OUT instruction by inserting a NO coil of output QO.

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

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

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

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

@Elasa
_£Hnriznrld
Draw
Line | Vertical

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

Se‘lad: Basx Advanmi Macm

Main Program _}
Rung 1

I I
10000 10001

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

Typet —4—78 ———————
(® OUT (Output) Tag Name:
() OUTN (QutputNot) Device Address: Q0000
@ SET (Set) Comment:
(Z)RST (Reset)

A NO output coil of output QO is programmed in the right-most column of the first ladder line. This completes programming for
rung 1.

X

Online  View {Fi Help ~
. Eraser 4§ Increment ‘}"“:_,' Jo b sl o Insert -
- _/ Horizontal = | Decrement »don @ Append -
raw
Line |/ Vertical it Invert COR,:,',,?“ B Disable X Delete -

Malangram‘J 4bx
Rung 1 e

I
10001 Q0000

Continue programming for rungs 2 and 3 by repeating similar procedures.

A new rung is inserted by pressing the Enter key while the cursor is on the preceding rung. A new rung can also be inserted
by selecting Home > Append > Append a Rung.
When completed, the ladder program looks like below.

Configuration  Online  View
@Bﬂsﬁ -|i?lmﬂ1lmt f-"‘“.f I ﬂ&:li;. wmtv
_tHnrizmId : -|FDecra’nu\t I4'Joir| nAppa'd -
Select Basic Advanced Macro Draw Rung
5 . - - e [/Ver‘t'l(d é@lnvert Comment f_EDISﬂe X Delete ~
[Main Program [~
Rung 1 ) ,
1 — A4 O—
10000 10001 Q0000
Rung 2

!

I | P |
10000 10001 Q0001

To insert a new ladder line

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

I LI
MO010 M8121 Q0002

the cursor is at the right-most
column of the last line.
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1: OPERATION BAsICS

Convert Program
The program can be checked whether it contains any user program syntax error.
From the menu bar, select Home > Convert (Program group).
When the instruction/FB symbols are connected correctly, the program conversion is completed successfully. If any error is found,
the errors are listed on the Info Window. Then, make corrections as necessary.

X

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

Maiangram‘J 4 b x
Rung 1 A

?

I I
10000 10001 Q0000

?

I 1 I
10000 10001 Qo001

Rung 3
1 1|
3 I 1 | (O
10000 10001 M0010
4
L ] L
I 1 T O_
MOD10  M8121 Qo002
v
< 2>
Info Window [ >§|
Info Window

[' D E c FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 1-7



1: OPERATION BAsICS

Save Project
This section describes the operating procedure to save the created ladder program as a project file.
1. Save the current project with a new name.

Click 0 (application) button > Save As > WindLDR Project.

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

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

@ - | » ThisPC » Documents Search Documents

Organize « New folder

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

Mo items match your search.

@ OneDrive
@ Homegroup
1™ This PC

ei MNetwork

[ File name: | project0l.pjw

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

(4 Hide Folders

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

Note: The saved file is called a project file. The extension is ".pjw".
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1: OPERATION BAsICS

Simulate Operation

This section describes the operating procedure to check the operation of the user program before transferring it to the FC6A Series
MICROSmart.

From the WindLDR menu bar, select Online > Simulation. The Simulation screen appears.

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

Select and right-click the input contact you want to change, and on the right-click menu, click Set or Reset.
To quit simulation, from the WindLDR menu bar, select Online > Simulation.

Notes:
¢ You can also change the status of an input contact by double-clicking it.
¢ To quit simulation, from the WindLDR menu bar, once more select Online > Simulation > Simulation.
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1: OPERATION BASICS

Download Program

While WindLDR is running on a PLC, you can download the user program to the FC6A Series MICROSmart.
User programs can be downloaded to the FC6A Series MICROSmart from WindLDR using USB or Ethernet.

This section describes the operating procedure from configuring communication settings to downloading the user program using a
USB connection as an example.

FC6A Series MICROSmart

T T
i i i 1

Windows Computer

1

USB Cable e s

o fe—n]

USB Port HG9Z-XCM42 USB Maintenance Cable ==

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

168

USB Port
(USB 2.0 Mini-B Connector)

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

Ladder Program }Details programmed with a ladder diagram

Details of the FC6A Series MICROSmart settings

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

User Program }

1. From the WindLDR menu bar, select Online > Set Up.
The Communication Settings dialog box is displayed.

2. Click the USB tab and then click OK.

Communication Settings ?

Serial USB Port Settings
Etherpet Timeout: ms
oss R

PLC Network Setting

(®1:1

(E)1:N  Slave Number: l:l

Monitor Settings

Time delay between communication: nﬂ ms

Download Settings

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

Communication Options
[ Use HGxG Pass-Through

Default Cancel

The communication method is now set to USB. Next, download a user program.
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1: OPERATION BAsICS

3. From the WindLDR menu bar, select Online > Download. The Download dialog box appears, then click OK. The user
program is downloaded to the FC6A Series MICROSmart.

5 Note: The Download dialog box can also be opened by

Luiess selecting Home > Download.

Transfer Mode

(C)Binary (@ ASCII

Download Options

[ automatic start after dowrload

[E] Keep output during download

|l suspend 1/0 force before download

[E]] Automatic deyice clear after download

[E1 write PID module parameters after dowrload

Synchronize PLCclock withyour computerdock afterdownload
[E] write device data file tothe PLCafter download Setting

Items to Download

[#| Downlaad user progam Note: When downloading a user program, all values and

7] Download comment data [ Setting selections in the Function Area Settings are also

I Downloadweb pages [Fi11 Hodue || downloaded to the FC6A Series MICROSmart. For details on
[ Download systemsofare [ atestversion |0 | Detal function settings, see Chapter 5 "Functions and Settings" in
Program Information the "FC6A Series MICROSmart User’s Manual".

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

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

Program Download ?

1 ) Program Download Succeeded

Notes:
e The PLC will not run if the function switch is 0 when Run/Stop PLC by Function Switch is enabled in WindLDR and a program is
downloaded with Automatic start after download enabled.
To run the PLC, the function switch must be set to 1.
¢ Enabled is the default setting for Run/Stop PLC by Function Switch in WindLDR.
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Monitor Operation
Another powerful function of WindLDR is to monitor the PLC operation on the computer. The input and output statuses of the
sample program can be monitored in the ladder diagram.
From the WindLDR menu bar, select Online > Monitor > Monitor.
When both inputs 10 and I1 are on, the ladder diagram on the monitor screen looks as follows:

x

{7 Help ~

i %T&st .y, PowerLine

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

4,4 Part Monitor
Simulation

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

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

|Decimal sTOP

Exit WindLDR

This section describes the operating procedure to exit WindLDR.

When you have completed monitoring, you can exit WindLDR either directly from the monitor screen or from the editing screen. In
both cases, from the WindLDR application button, click Exit WindLDR.

x

{7 Help ~

. Custom =
'Batch

<+ Forced IfO

_ \y)PowerLine
4y POt Monitor
U

Simulation

} SetUp

|E hi] Listings

j Close

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

Windows Displayed in the Workspace
This section describes how to change the position and display method of windows.
Changing the position of windows

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

Disabling docking

This section describes how to disable the docking of a title bar or tab of a window.

o If you drag the title bar of the workspace window, you can move all the docked windows together.

Title bar
/

Drag and drop

Docking windows

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

1. Drag the window's title bar or tab.
The (Docking) icon is displayed.
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Note: When the mouse cursor gets close to a (Docking) icon while dragging the title bar or tab, the location to dock the window is displayed.

R 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.

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

o=

e
S o
i

# =

T ——
o e | O
G| Syomse X -

=08

« 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.

DL EREL riecL v - WidoR = T

L AR s e o s e
B e e i b
@t | Comment T 0msble X Ote + I " - GoTo

¢ If you put the mouse cursor on another window while dragging a floating windows title bar, the (Docking) icon is
displayed. Drop the title bar on the (Docking) icon to dock the floating window to that window. Change the displayed
window with the tabs.

projectoLpjw - WindLDR

——
ISP e o
VBt conment P30800R X Odte | " - w0l = Compwe.

s U e
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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

TN T
| P e e

ol gt | oo Fa0mb X oot -
v —

®had b Comet
Ao - Sormios|
e | e

]

T ) i e |

Tabs

(L Commmenm) o i e
Une |/ vemad 2!

Srie o
"t | ot

Ty =
=it o
et o T 0uste X e+ w0 | Compwe

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

Mouse cursor

i

B L et = e B o

) o e R e =

7 v e | S vt Ber |l Pyouse Xodee - CF T pors | scameme
=

| oy ARmamet | s mete o e come
il S e R
- K B (SE i eoney Compure

| cant $3le X okt - | |

e

(.

v

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

o Click ™ (Close) to close the window.

VIDEC
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Checking the WindLDR Version Number

This section describes how to check the WindLDR version.

1.

2,

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

x

{FiHelp ~

{WError

+7: DialUp

.y, PoveerLine

1, PortMonitor
Simulation

1C:\Users\t\OneDrive\ 4 1542 | \project0 1.pw
2 C:\Users\t\Desktop\sample_nvdata\projediipnd

Monitor
= 4t Forced If0

SetU

[k SetUp & Shutdown

\iéij Listings
ﬁ

j Close

Q0001

.

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

General

NiDEC..........

Ladder Preferences

|| customae Get updates
Getthe latest updates available for WindLDR Check for Updates
Go fo IDEC
Getfreeproduct updates, manuals and onlineservices at ourweb site. Go Online
About WindLDR J—
oo

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

II HAutomation Organizer [IDEC
"" Wmd DR

Warning: This computer program is protected by copyright law and international
treaties. Unauthorized reproduction or distribution of this program, or any portion of
it, may resultin severe civil and criminal penalties, and will be prosecuted to the
maximum extent possible underthe law.

Note: When using the FC6A Series MICROSmart, use the following version of WindLDR:

¢ When you use All-in-One CPU module/CAN J1939 All-in-One CPU module: WindLDR version 8.0.0 or later
¢ When you use Plus CPU module: WindLDR version 8.6.0 or later

If you are using a version of WindLDR that does not meet this condition, click Check for Updates on the Resources tab to obtain the latest
version of WindLDR.

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

ladder program.

Input Device

10: ON
I1: OFF
12: ON

The input device values are applied to the

The FC6A Series MICROSmart performs the following operations to process ladder programs.

The ON/OFF status of the input terminal
(external input) is applied to the input
circuit. The input refresh loads the external
input status into the input devices (I) by
way of the input circuit.

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

Input Terminals

time + 1 scan time.

Input Refresh ¢

=

Repeat operations

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

Notes:

Other Processing

Processing other than the ladder
processing is called the END
processing.

Q0: ON
Q1: OFF

Ladder Processing

[
- D] 0: ON
3 ;@ 1: OFF
'9 /(]D 2: .ON
= .
Q L]
S .

| L]

Output Terminals

Output Refresh

v

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

The output refresh applies the status of the

)
)
/(]D

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.

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

Manual".
¢ The filter time differs depending on the input used.
e When the input is a CPU module input (10 to 127)
See the input filter time configured in the WindLDR Function Area Settings. The initial value is 3 ms.
« When the input is an expansion input (130 or greater)

There is no filter time.

VIDEC
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— Output Circuit |

0: ON
1: OFF
2: ON
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Start/Stop Operation
This section describes how to run and stop the FC6A Series MICROSmart.

. Make sure of safety before starting and stopping the FC6A Series MICROSmart. Incorrect operation of the FC6A Series
Caution ) i
MICROSmart may cause machine damage or accidents.

Start/Stop Schematic

You can start and stop FC6A Series MICROSmart operations by using WindLDR operations, FC6A Series MICROSmart operations,
function switch operations, menu operations using an HMI module, by turning the FC6A Series MICROSmart on or off, or by using
the stop/reset input function by way of external input.

¢ For operations using WindLDR, see "Start/Stop Operation Using WindLDR" on page 1-18.

» For operations using the FC6A Series MICROSmart power supply, see "Start/Stop Operation Using the Power Supply" on page
1-19.

» For operations using the function switch, see Chapter 5 "Function Switch Configuration" in the "FC6A Series MICROSmart User’s
Manual".

¢ For operations using an HMI module, see Chapter 7 "HMI Function" in the "FC6A Series MICROSmart User’s Manual".

¢ For the stop input settings, see Chapter 5 "Stop Input" in the "FC6A Series MICROSmart User’s Manual".

¢ For the reset input settings, see Chapter 5 "Reset Input" in the "FC6A Series MICROSmart User’s Manual".

The switch from start to stop is performed during the END processing of the user program, and the following functions are also
stopped when the user program is stopped. For details on END processing, see the "Breakdown of END Processing Time" on page
A-5.
High-speed counter/frequency measurement/user interrupt/catch input/timer interrupt/user communication/pulse output
¢ You can use M8025 (Maintain Outputs While Stopped) to select whether to maintain or clear the outputs while the CPU is
stopped.
Forp(?etails on M8025 (Maintain Outputs While Stopped), see "M8025: Maintain Outputs While Stopped" on page 2-10.
e The current value of the timer instruction is reset.
For details on timer instructions, see "TML (1-s Timer)" on page 4-7".
Also, when you switch from stop to start, the device status is cleared or kept depending on Memory Backup in the Function
Area Settings. For details, see Chapter 5 "Memory Backup" in the "FC6A Series MICROSmart User’s Manual".

Start/Stop Operation Using WindLDR

The FC6A Series MICROSmart can be started and stopped using WindLDR run on a Windows computer connected to the FC6A
Series MICROSmart. When the Start button is pressed in the menu bar shown below, start control special internal relay M8000 is
turned on to start the FC6A Series MICROSmart. When the Stop button is pressed, M8000 is turned off to stop the FC6A Series
MICROSmart.

1. Connect the computer to the FC6A Series MICROSmart, start WindLDR, and power up the FC6A Series MICROSmart.

2. Check that a stop input is not designated using Configuration > Run/Stop Control > Stop and Reset Inputs. See
Chapter 5 "Stop Input and Reset Input” in the "FC6A Series MICROSmart User’s Manual”.

Note: When a stop input is designated, the FC6A Series MICROSmart cannot be started or stopped by turning start control special internal relay
M8000 on or off.

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

- 7 e £
@ =L |-
Home Configuration [NICL View

'm A (m 5 || I Test i Status ' Custom :' ) Power Line ﬁf {3 Error
"3 Confimm L\\) ! Maintenance - B Port Monito E Dial Up
— Start” | | Stop T

Download Upload FRun Tim=  Device

Monitor Simulation SetlUp
am  Datalist i

4. Click the Start button to start operation, then the start control special internal relay M8000 is turned on.
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5. Click the Stop button to stop operation, then the start control special internal relay M8000 is turned off.
The PLC operation can also be started and stopped while WindLDR is in the monitor mode. Select Online > Monitor >
Monitor and click the Start or Stop button.

Note: Special internal relay M8000 is a keep type internal relay and stores the status when power is turned off. M8000 retains its previous status
when power is turned on again. However, when the backup battery is dead, M8000 loses the stored status, and can be turned on or off as
programmed when the FC6A Series MICROSmart is powered up. The selection is made in Configuration > Run/Stop Control > Run/Stop
Selection at Memory Backup Error. See Chapter 5 "Run/Stop Selection at Keep Data Error" in the "FC6A Series MICROSmart User’s Manual".

Start/Stop Operation Using the Power Supply
The FC6A Series MICROSmart can be started and stopped by turning power on and off.

1. Power up the FC6A Series MICROSmart to start operation.

2. Turn power on and off to start and stop operation.
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2: DEVICES

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

and special data registers.

Please use this chapter as a reference for the devices.

Note: The programing and operation of FC6A Series MICROSmart user programs requires specialist knowledge.
Take the time to develop a thorough understanding of the contents and programs in this manual before using the FC6A Series MICROSmart.

Device Addresses

All-in-One CPU Module/J1939 All-in-One CPU Module

B ) Range (Points)
Device Symbol Unit
16-I/0 Type 24-1/0 Type 40-I/0 Type
Inputs™ I Bit 10 - 110 10 - 115 10 - 127
P (9 points) (14 points) (24 points)
130 - 1187 130 - 1307 130 - 1307
(128 points) (224 points) (224 points)
Expansion Inputs™ I Bit 1190 - 1507" 1310 - 1627" 1310 - 162773
P P (256 points) (256 points) (256 points)
1630 - 1633™ 1630 - 1633™ 1630 - 1637™
(4 points) (4 points) (8 points)
. ] Q0 - Q6 Q0 - Q11 Q0 - Q17
Output™ Bit
Lpu Q ! (7 points) (10 points) (16 points)
Q30 - Q187 Q30 - Q307 Q30 - Q307
(128 points) (224 points) (224 points)
) . . Q190 - Q5072 Q310 - Q6273 Q310 - Q6273
E Outputs™ Bit
xpansion Lutputs Q ! (256 points) (256 points) (256 points)
Q630 - Q633™ Q630 - Q633™ Q630 - Q637"
(4 points) (4 points) (8 points)
MO - M7997
M . (6,400 points)
Internal Relay™ M Bit
niemal Relay ' M10000 - M17497
(6,000 points)
x . M8000 - M8317
Special Internal Relay™ M Bit (256 points)
RO - R255
Shift Regist R Bit
WL Register ! (256 points)
TO - T1023
Ti T Bit/ W
fmer it/Word (1,024 points)
C0 - C511
Count C Bit/Word
ounter it/wor (512 points)
D0000 - D7999
. . (8,000 points)
Data Register D Bit/Word D10000 to D55999
(46,000 points)
D8000 - D8499
Special Data Register D Bit/Word (500 points)

*1 The least significant digit of the device address is an octal number (0 to 7).
*2 1190 to I507 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.

IDEC
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Plus CPU module

Device

Symbol

Unit

Range (Points)

Plus 16-I/0 Type

Plus 32-I/0 Type

Inputs™

Bit

10-17
(8 points)

10 - 117
(16 points)

Expansion Inputs™

Bit

130 - 1307
(224 points)
1310 - 16272
(256 points)
1630 - 16433

(12 points)

11000 - 110597**
(2,016 points)

Output™

Bit

Q0-Q7
(8 points)

Q0 - Q17
(16 points)

Expansion Outputs™

Bit

Q30 - Q307
(224 points)
Q310 - Q627"
(256 points)
Q630 - Q643"
(12 points)
Q1000 - Q10597™*
(2,016 points)

Internal Relay™!

Bit

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

Special Internal Relay™

Bit

M8000 - M9997
(1,600 points)

Shift Register

Bit

RO - R255
(256 points)

Timer

Bit/Word

TO - T1999
(2,000 points)

Counter

Bit/Word

CO0 - C511
(512 points)

Data Register

Bit/Word

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

Non-retentive Data
Register

Bit*7/Word

D70000 - D269999™

(200,000 points)

Special Data Register

Bit/Word

D8000 - D8899
(900 points)

Index Register'®

2 words

PO - P15
(16 points)

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

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

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

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

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

are cleared at power up.

*6 The data type that can be used is L (Long) only.

*7 Usable only in scripts executed by the SCRPT instruction and as argument devices used in UMACRO instructions.
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n Inputs (I), Expansion Inputs (I)
Devices that input on/off information from external devices to the FC6A Series MICROSmart.

= Outputs (Q), Expansion Outputs (Q)
Devices that output on/off information from the FC6A Series MICROSmart to external devices.

= Internal Relays (M)
Bit devices used internally on the FC6A Series MICROSmart.

m Special Internal Relays (M)
Bit devices used internally on the FC6A Series MICROSmart. Special functions are assigned to each bit.

n Shift Registers (R)
Bit devices that are used with the SFR instruction and the SFRN instruction. The bit sequence of the data is shifted according to
pulse input.

u Timer (T)
Timers used internally in the FC6A Series MICROSmart. There are three devices: Timer bits (symbol: T, unit: bit), timer preset
values (symbol: TP, unit: word), and timer current values (symbol: TC, unit: word).
These can be used as an on-delay timer or an off-delay timer. For details on timers (T), see "Using Timer or Counter as Source
Device" on page 3-6.

m Counters (C)
Counters used internally in the FC6A Series MICROSmart. There are three devices: Counter bits (symbol: C, unit: bit), counter
preset values (symbol: CP, unit: word), and counter current values (symbol: CC, unit: word). These can be used as an adding
counter or a reversible counter. For details on counters (C), see "Using Timer or Counter as Source Device" on page 3-6.

= Data Registers (D)
Word devices that are used for writing numerical data internally in the FC6A Series MICROSmart. These can also be used as bit
devices.

m Special Data Registers (D)
Word devices that are used for writing numerical data internally in the FC6A Series MICROSmart. Special functions are assigned
to each data register. These can also be used as bit devices.

Notes:
¢ Although the device symbol for internal relays (M0000 to M7997, M10000 to M21247) and special internal relays (M8000 to M9997) is the
same ("M"), the device characteristics are different. Special functions are assigned to each bit of the special internal relays.

¢ Although the device symbol for the data registers (D0000 to D7999, D10000 to D61999, D70000 to D269999) and special data registers
(D8000 to D8899) is the same ("D"), the device characteristics are different. Special functions are assigned to each special data register.
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Special Internal Relay

Special Internal Relay Device Addresses

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

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 stpped | oFf | RIW
M8000 Start Control Maintained Maintained R/W
M8001 1-s Clock Reset Cleared Cleared R/W
M8002 All Outputs OFF Cleared Cleared R/W
M8003 Carry (Cy) or Borrow (Bw) Cleared Cleared R/W
M8004 User Program Execution Error Cleared Cleared R/W
M8005 Communication Error Maintained Cleared R/W
M8006 Communication Prohibited Flag (When Data Link Master) Maintained Maintained R/W
M8007 Initializ'ation Flag (When Data Link Master)/Stop Communication Flag (When Cleared Cleared R/W
Data Link Slave)
M8010 Status LED Operation Operating Cleared R/W
::281 ; — Reserved — - - -
M8013 Calendar/Clock Data Write/Adjust Error Flag Operating Cleared R/W
M8014 Calendar/Clock Data Read Error Flag Operating Cleared R/W
M8015 — Reserved — - - -
M8016 Calendar Data Write Flag Operating Cleared R/W
M8017 Clock Data Write Flag Operating Cleared R/W
M8020 Calendar/Clock Data Write Flag Operating Cleared R/W
M8021 Clock Data Adjust Flag Operating Cleared R/W
M8022 User Communication Receive Instruction Cancel Flag (Port 1) Cleared Cleared R/W
M8023 User Communication Receive Instruction Cancel Flag (Port 2) Cleared Cleared R/W
M8024 BMOV/WSFT Executing Flag Maintained Maintained R/W
M8025 Maintain Outputs While Stopped Maintained Cleared R/W
M8026 User Communication Receive Instruction Cancel Flag (Port 3) Cleared Cleared R/W
M8027 Count Direction Flag Maintained Cleared R/W
M8030 . Comparison Output Reset Cleared Cleared R/W
High-speed Counter (Group 1/10) —
M8031 Gate Input Maintained Cleared R/W
M8032 Reset Input Maintained Cleared R/W
M8033 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 . Comparison Output Reset Cleared Cleared R/W
High-speed Counter (Group 5/16) ——
M8045 Gate Input Maintained Cleared R/W
M8046 Reset Input Maintained Cleared R/W
mggg; — Reserved — - - -
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Address Description stopped | OFf | R/
M8051 Comparison Output Reset Cleared Cleared R/W
M8052 Gate Input Maintained Cleared R/W
M8053 High-speed Counter (Group 2/I1) Reset Input Maintained Cleared R/W
M8054 Comparison ON Status Maintained Cleared R
M8055 Overflow Maintained Cleared R
M8056 — Reserved — - - -
M8057 Comparison Output Reset Cleared Cleared R/W
M8060 Gate Input Maintained Cleared R/W
M8061 High-speed Counter (Group 6/17) Reset Input Maintained Cleared R/W
M8062 Comparison ON Status Maintained Cleared R
M8063 Overflow Maintained Cleared R

Mslggz;o — Reserved — - - -
M8070 SD Memory Card Mount Status Maintained Cleared R
M8071 Accessing SD Memory Card Maintained Cleared R
M8072 Unmount SD Memory Card Operating Cleared R/W
M8073 Function Switch Status Operating Cleared R
M8074 Battery Voltage Measurement Flag Operating Cleared R/W

Mslgz)g;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

IDEC
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Address Description stopped | oFf | 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 High-speed Counter (Group 1/10) Reset St-atus Mal.nta!ned Cleared R
M8131 Comparison ON Status Maintained Cleared R
M8132 — Reserved — - - -
M8133 High-speed Counter (Group 3/13) Comparison ON Status Maintained Cleared R
M8134 High-speed Counter (Group 4/14) Comparison ON Status Maintained Cleared R
M8135 High-speed Counter (Group 5/16) Reset St-atus Mal.nta!ned Cleared R
M8136 Comparison ON Status Maintained Cleared R
M8137 Interrupt Input I0 Status (Group 1/10) Cleared Cleared R
M8140 Interrupt Input I1 Status (Group 2/I1) 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/I1 Maintained Cleared R
M8155 Catch Input ON/OFF Status Group 3/I3 Ma?nta?ned Cleared R
M8156 Group 4/14 Maintained Cleared R
M8157 Group 5/16 Maintained Cleared R
M8160 Group 6/17 Maintained Cleared R
M8161 High-speed Counter (Group 1/10) Overflow Ma!nta!ned Cleared R
M8162 Underflow Maintained Cleared R
M8163 High-speed Counter (Group 5/16) Overflow Ma!nta!ned Cleared R
M8164 Underflow Maintained Cleared R
M8165 High-speed Counter (Group 3/13) Overflow Maintained Cleared R
M8166 High-speed Counter (Group 4/14) Overflow Maintained Cleared R
M8167 Interrupt Input 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

Mslgg 3t ° — 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 | RIW
M8192 Interrupt Input I0 Edge Cleared Cleared R
M8193 Interrupt Input I3 Edge Cleared Cleared R
M8194 Interrupt Input 14 Edge On: Rising Edge Cleared Cleared R
M8195 Interrupt Input 16 Edge Off: Falling Edge Cleared Cleared R
M8196 Interrupt Input I7 Edge Cleared Cleared R
M8197 Interrupt Input I1 Edge Cleared Cleared R
M8200 Connection 1 Cleared Cleared R/W
M8201 Connection 2 Cleared Cleared R/W
M8202 Connection 3 Cleared Cleared R/W
M8203 User Communication Receive Connection 4 Cleared Cleared R/W
M8204 Instruction Cancel Flag Connection 5 Cleared Cleared R/W
M8205 Connection 6 Cleared Cleared R/W
M8206 Connection 7 Cleared Cleared R/W
M8207 Connection 8 Cleared Cleared R/W
M8210 — Reserved — - - -
M8211 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

M;gi;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
ngg — 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

Mﬁgg;o — Reserved — - — -
M8300 J1939 Communication Permitted Flag Cleared Cleared R/W
M8301 J1939 Online Status Cleared Cleared R
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Address Description stopped | oFf | RIW
M8302 11939 Local Station Address Confirmation Status Cleared Cleared R
M8303 J1939 Communication Error Output Cleared Cleared R
M8304 11939 Communication Bus Off Occurrence Output Cleared Cleared R

Mﬁzgi 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

M;g;i 9to — Reserved — - - -
M8320 Initialize Expansion Interface Remote Master/Slave Operating Cleared R/W

Mﬁ;;; Jo — 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
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

2-8

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726

IDEC



2! DEVICES

Address Description stopped | OFf | R/
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;iii;o — Reserved — - - -
M8450 BACnet Communication Bit Operating Cleared R/W

Mﬁ:i;;o — Reserved — — - —
M8460 EtherNet/IP Communication Bit Cleared Cleared R/W

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

M;ZO;;;O — Reserved — - - -

Supplementary Descriptions of the Special Internal Relays

= M8000: Start Control
M8000 controls the run/stop status of the FC6A Series MICROSmart. The CPU is set to run when M8000 is turned on, and the
CPU is set to off when M8000 is turned off. See "Start/Stop Operation" on page 1-18. 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 "Carry and Borrow" on page 3-10".

= M8004: User Program Execution Error
When an error occurs while executing a user program, M8004 is turned on. For details on user program execution errors, see
"User Program Execution Error" on page A-12.

= M8005: Communication Error
When an error occurs during data link communication, M8005 is turned on. The state is retained even when the error is cleared.

= M8006: Communication Prohibited Flag (When Data Link Master)
During data link communication, communication is stopped while M8006 is on.

= M8007: Initialization Flag (When Data Link Master)/Stop Communication Flag (When Data Link Slave)

When data link master: When this flag is turned on in the run status, the data link is initialized just once to check the connection
status. Use this when the slave configured in the data link is powered at a timing slower than the
master.

IDE C FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 2-9



2! DEVICES

2-10

When data link slave : This flag is turned on when communication from the master is interrupted for 10 s or longer. This flag is
turned off when communication can be normally received.

M8010: Status LED Operation
While M8010 is on, the status LED [STAT] is turned on. While off, the status LED [STAT] is turned off.

M8013: Calendar/Clock Data Write/Adjust Error Flag
When the clock writing or clock adjustment processing could not be executed normally, M8013 is turned on. It is turned off
when the processing completes normally.

M8014: Calendar/Clock Data Read Error Flag
When an error occurs while calendar/clock data is read from the internal clock to the special data registers (D8008 to D8021),
M8014 is turned on. It is turned off when reading completes normally.

M8016: Calendar Data Write Flag
When M8016 is turned on after writing data to the calendar data (write-only) special data registers (D8015 to D8018), the
calendar data (year, month, day, day of the week) is written to the internal clock.

M8017: Clock Data Write Flag
When M8017 is turned on after writing data to the clock data (write-only) special data registers (D8019 to D8021), the clock
data (hours, minutes, seconds) is written to the internal clock.

M8020: Calendar/Clock Data Write Flag
When M8020 is turned on after writing data to the calendar/clock data (write-only) special data registers (D8015 to D8021), the
calendar data (year, month, day, day of the week) and the clock data (hours, minutes, seconds) is written to the internal clock.

M8021: Clock Data Adjust Flag

When M8021 is turned on, the clock is adjusted with respect to seconds.

« When M8021 is turned on, if the seconds are between 0 and 29, the seconds will be set to 0 and the minutes remain the
same.

« When M8021 is turned on, if the seconds are between 30 and 59, the seconds will be set to 0 and 1 will be added to the
minutes.

M8022: User Communication Receive Instruction Cancel Flag (Port 1)
While M8022 is on, user communication (receive instruction) executing on Port 1 is canceled.

M8023: User Communication Receive Instruction Cancel Flag (Port 2)
While M8023 is on, user communication (receive instruction) executing on Port 2 is canceled.

M8024: BMOV/WSFT Executing Flag
While the WSFT (word shift) instruction or the BMOV (block move) instruction is executing, M8024 is turned on. When
completed, M8024 is turned off.

M8025: Maintain Outputs While Stopped
When the FC6A Series MICROSmart is stopped while running with M8025 turned on, the outputs maintain their runtime status.
When set to run again, M8025 is automatically turned off.

M8026: User Communication Receive Instruction Cancel Flag (Port 3)
While M8026 is on, user communication (receive instruction) executing on Port 3 is canceled.

M8033, M8145 to M8147, M8170, M8176, M8365 to M8394: User Communication Receive Instruction Cancel
Flag (Port 4 to 33)

While these flags are on, user communication (receive instruction) being executed on the corresponding port is canceled.
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)
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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 Series MICROSmart and it has been recognized and can be used, M8070 is
turned on. M8070 is turned off if no SD memory card has been inserted or if it is not recognized.

= M8071: Accessing SD Memory Card
M8071 is turned on while the SD memory card is being accessed. It is turned off when access has finished.

= M8072: Unmount SD Memory Card
When M8072 is turned on, access to the SD memory card is stopped. To make an SD memory card accessible that has had
access to it stopped, insert the card once again.

» 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.

m 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
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= M8121: 1-s Clock

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

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). <l
o [ LWL WL

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.

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

= M8137 to M8143, M8167: Interrupt Input Status

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

M8137 = Interrupt input I0 status

M8140 = Interrupt input I1 status

M8141 = Interrupt input I3 status

M8142 = Interrupt input I4 status

M8143 = Interrupt input I6 status

M8167 = Interrupt input I7 status

= 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 "Special Internal Relays M8150, M8151, and M8152 in ICMP>=" on page 6-6.

= 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.
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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".

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

= M8190: Change CPU Module Ethernet Port 1 Network Settings Trigger
When M8190 is turned on, the values stored in D8303 to D8323 are set as the IP Settings/DNS Settings of Ethernet port 1 on
the CPU module.
The IP address is not set just by changing the values of D8303 to D8323. For details on changing the IP Settings/DNS Settings
of Ethernet port 1 on the CPU module, see Chapter 3 "Network settings by special data registers" in the "FC6A Series
MICROSmart Communication Manual".

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

m M8192 to M8197: Interrupt Input Edge

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

M8192 = Interrupt input 10 edge

M8193 = Interrupt input I3 edge

M8194 = Interrupt input 14 edge

M8195 = Interrupt input 16 edge

M8196 = Interrupt input I7 edge

M8197 = Interrupt input I1 edge

= M8200 to M8207, 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

IDE C FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 2-13



2! DEVICES

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

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

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

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

m M8252: Executing SD Memory Card Download
M8252 is turned on when starting execution of the download from the SD memory card, and when the download has completed,
it is turned off.
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m M8253: Executing SD Memory Card Upload
M8253 is turned on when starting execution of the upload to the SD memory card, and when the upload has completed, it is
turned off.

= 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, write recipe is executed.

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

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

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

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

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

m 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.

= 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.

= 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".
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m 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".

= 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.

= M8450: BAChet 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

Special Data Register Device Addresses

AWarning

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

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?iz‘:'l:ses Description Update Timing R/W
D8000 Quantity of Inputs When /0 initialized R
D8001 Quantity of Outputs When /0 initialized R
D8002 CPU Module Type Information Power-up R
g:ggi — Reserved — - -
D8005 General Error Code When error occurred R/W
D8006 User Program Execution Error Code When error occurred R
D8007 — Reserved — - -
D8008 Year Every 500 ms R
D8009 Month Every 500 ms R
D8010 Day Every 500 ms R
D8011 (C:Lz';dz;/lgoc" Current Data Day of the Week Every 500 ms R
D8012 Hour Every 500 ms R
D8013 Minute Every 500 ms R
D8014 Second Every 500 ms R
D8015 Year - W
D8016 Month - W
D8017 Day - W
—Dsois CaIgndar/CIock New Data Day of the Week — W
————— 1 (Write only)
D8019 Hour - W
D8020 Minute - W
D8021 Second - W
D8022 Constant Scan Time Preset Value (1 to 1,000 ms) - W
D8023 Scan Time Data Scan T!me Curr.ent Value (ms) Every scan R
D8024 Scan Time Maximum Value (ms) At occurrence R
D8025 Scan Time Minimum Value (ms) At occurrence R
D8026 Communication Mode Information (Port 1 to Port 3) Every scan R
gggié — Reserved — - -
D8029 System Software Version Power-up R
D8030 Communication 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. (I6) — R/W
D8036 Timer Interrupt Jump Destination Label No. — R/W
D8037 Number of Connected I/O Modules When /O initialized R
ggg;g — Reserved — - -
D8040 Slave Number (Port 4) - R/W
D8041 Slave Number (Port 5) — R/W
D8042 Slave Number (Port 6) — R/W
D8043 Slave Number (Port 7) — R/W
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Alziil‘:::s Description Update Timing R/W
D8044 Slave Number (Port 8) — R/W
D8045 Slave Number (Port 9) — R/W

Dgggi_ ;o — Reserved — - -
D8052 J1939 Communication Error Code Every scan R/W

Dg(s)z:;;o — 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

Dgggézo — 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\(Ihen Data Link Slave Mode) ) When error occurred R
D8070 Slave 2 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8071 Slave 3 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8072 Slave 4 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8073 Slave 5 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8074 Slave 6 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8075 Slave 7 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8076 Slave 8 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8077 Slave 9 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8078 Slave 10 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8079 Slave 11 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8080 Slave 12 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8081 Slave 13 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8082 Slave 14 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8083 Slave 15 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8084 Slave 16 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8085 Slave 17 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8086 Slave 18 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8087 Slave 19 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8088 Slave 20 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8089 Slave 21 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8090 Slave 22 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8091 Slave 23 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8092 Slave 24 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8093 Slave 25 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8094 Slave 26 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8095 Slave 27 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8096 Slave 28 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8097 Slave 29 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8098 Slave 30 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8099 Slave 31 Communication Status/Error (When Data Link Master Mode) When error occurred R
D8100 Slave Number (Port 1) — R/W
D8101 — Reserved — - -
D8102 Slave Number (Port 2) — R/W
D8103 Slave Number (Port 3) — R/W
D8104 Control Signal Status (Port 1 to 5) Every scan R
D8105 RS232C DSR Input Control Signal Option (Port 1 to 5) Every scan R/W
D8106 RS232C DTR Output Control Signal Option (Port 1 to 5) Every scan R/W
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Device - -
Address Description Update Timing R/W
D8107to
D8119 — Reserved — - -
D8120 i Type ID/Status — R
————— HMI Module Information -
D8121 System Software Version — R
D8122 i . Type ID/Status — R
————1 Cartridge Slot 1 Information -
D8123 System Software Version — R
D8124 i . Type ID/Status — R
———— Cartridge Slot 2 Information -
D8125 System Software Version — R
D8126 i . Type ID/Status — R
———— Cartridge Slot 3 Information -
D8127 System Software Version — R
D8128to
D8169 — Reserved — - -
D8170 Analog I/0 Cartridge I/0 AI2/AQ2 Every scan R
D8171 Analog I/0 Cartridge I/0 AI3/AQ3 Every scan R
D8172 Analog I/0 Cartridge Status AI2/AQ2 Every scan R
D8173 Analog I/0 Cartridge Status AI3/AQ3 Every scan R
D8174 Analog I/0 Cartridge I/0 AI4/AQ4 Every scan R
D8175 Analog I/0 Cartridge I/0 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/0 AI6/AQ6 Every scan R
D8179 Analog I/0 Cartridge I/0 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 h J Low Word Value Every scan R
Dg194 | High-spee High Word — R/W
08195 | Counter Tow Word Preset Value RIW
_ %2 | (Group 2/11) ow Wor
D8196 High Word - R/W
—_ Reset Value
D8197 Low Word — R/W
D8198 High Word Current Value/Frequency Measurement (I7) Current Every scan R
D8199 h J Low Word Value Every scan R
Dg200 | igh-spee High Word — R/W
08201 | Counter Tow Word Preset Value RIW
_ 0% | (Group 6/17) ow Wor
D8202 High Word — R/W
—_ Reset Value
D8203 Low Word — R/W
D8204 Control Signal Status (Port 6 to 9) Every scan R
D8205 RS232C DSR Input Control Signal Option (Port 6 to 9) Every scan R/W
D8206 RS232C DTR Output Control Signal Option (Port 6 to 9) Every scan R/W
D8207 to
D8209 — Reserved — - -
D8210 Hih ’ High Word Current Value/Frequency Measurement (10) Current Every scan R
D8211 'gh-spee Low Word Value Every scan R
Deary | counter High Word - R/W
— — """ | (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
Dg216 | High-speed High Word - R/W
Counter Reset Value
D8217 (Group 1/10) Low Word — R/W
D8218 Hidh d High Word Current Value/Frequency Measurement (I3) Current Every scan R
D8219 Clg -tspee Low Word Value Every scan R
——— Counter
D8220 High Word - R/W
———— 1 (Group 3/13) J Preset Value /
D8221 Low Word - R/W
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Device s __—
Address Description Update Timing R/W
D8222 hiah d High Word Current Value/Frequency Measurement (I4) Current Every scan R
D8223 c::g r;::ee Low Word Value Every scan R
_— unter

D8224 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 c::g r;::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 . Every scan R
- | Absolute Position

D8245 Counter 3 Low Word Every scan R

D8246 Absolute Position High Word . 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

D8256 to
D8259 — Reserved — - -
D8260 Recipe Block Number — R/W
D8261 | Recipe Execution Block Number When recipe execution R

has completed
Wh i ti
D8262 Recipe Execution Channel No. €n recipe execution R
has completed
. . . When recipe execution
D8263 Recipe Execution Operation R
has completed
. . When recipe execution
D8264 Recipe Execution Status R
has completed
D8265 Recipe Execution Error Information When recipe execution R
has completed
When recipe execution
D8266 Recipe Internal Memory (ROM-Range 1) Read Count P R
has completed
When recipe execution
D8267 Recipe Internal Memory (ROM-Range 2) Read Count recipe exeadtio 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
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Device

Address Description Update Timing 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 — - -

~

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

~

D8286 to

D8302 — Reserved — -

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

Z
=

D8304 -
D8305 . -
“D8306 | CPU Module Ethernet Port 1 IP Address (Write-only)

D8307 -

D8308 -
D8309 . -
D830 | CPU Module Ethernet Port 1 Subnet Mask (Write-only)

D8311 -

D8312 =
D8313 . =
“D8314 | CPU Module Ethernet Port 1 Default Gateway (Write-only)

D8315 -

D8316 -
D8317 . -
~D831g | 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 1 s
D8325 Every 1 s
D8326 Every 1 s
—————— CPU Module Ethernet Port 1 MAC Address (Current Value Read-only)
D8327 Every 1 s
D8328 Every 1 s

D8329 Every 1 s

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

D8333 Every 1 s

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

D8337 Every 1 s

D8338 Every 1 s
D8339 Every 1 s
—————— CPU Module Ethernet Port 1 Default Gateway (Current Value Read-only)
D8340 Every 1 s

D8341 Every 1 s

Do o m| o e o e e m e m eSS S S SIS S s ssS s s s sl s s s s
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Device i .

Address Description Update Timing R/W
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
——————— Connection 1 Connected IP Address very
D8352 Every 1s R
D8353 Every 1s R
D8354 Every 1s R
D8355 Every 1s R
————— Connection 2 Connected IP Address very
D8356 Every 1s R
D8357 Every 1s R
D8358 Every 1s R
D8359 Every 1s R
——————— Connection 3 Connected IP Address very
D8360 Every 1s R
D8361 Every 1s R
D8362 Every 1s R
D8363 Every 1s R
—————— Connection 4 Connected IP Address very
D8364 Every 1s R
D8365 Every 1s R
D8366 Every 1s R
D8367 Every 1s R
——————— Connection 5 Connected IP Address very
D8368 Every 1s R
D8369 Every 1s R
D8370 Every 1s R
D8371 Every 1s R
—————— Connection 6 Connected IP Address very
D8372 Every 1s R
D8373 Every 1s R
D8374 Every 1s R
D8375 Every 1s R
——————— Connection 7 Connected IP Address very
D8376 Every 1s R
D8377 Every 1s R
D8378 Every 1s R
D8379 Every 1s R
——————— Connection 8 Connected IP Address very
D8380 Every 1s R
D8381 Every 1s R
D8382 Every 1s R
D8383 Every 1s R
D8384 Every 1s R
—————— HMI Module MAC Address (Current Value Read-only)
D8385 Every 1s R
D8386 Every 1s R
D8387 Every 1s R
D8388 Every 1s R
D8389 Every 1s R
———————— HMI Module IP Address (Current Value Read-only)
D8390 Every 1s R
D8391 Every 1s R
D8392 Every 1s R
D8393 Every 1s R
—————— HMI Module Subnet Mask (Current Value Read-only)
D8394 Every 1s R
D8395 Every 1s R
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D8396 Every 1s
D8397 Every 1s
——————— HMI Module Default Gateway (Current Value Read-only)
D8398 Every 1s

D8399 Every 1s

D8400 Every 1s
D8401 Every 1s
——————— HMI Module Preferred DNS Server (Current Value Read-only)
D8402 Every 1s

D8403 Every 1s

D8404 Every 1s
D8405 Every 1s
——————— HMI Module Alternate DNS Server (Current Value Read-only)
D8406 Every 1s

D8407 Every 1s

PP R AR RPRP RO PRI

D8408 to
D8412

— Reserved — -

D8413 Time Zone Offset — R/W

D8414 SNTP Operation Status — R

D8415 SNTP Access Elapsed Time — R

D8416to

D8428 — Reserved — - -

D8429 Connection No. — R/W
D8430 Every 1s
D8431 i Every 1s
_ HMI MOd_UIe Connection Connected IP Address il
D8432 Information Reference Every 1s
D8433 Every 1s

D8434 Connected Port No. Every 1s

R RO AR

D8435

D8436 — Reserved — -

D8437 -
D8438 ) -
—————— HMI Module IP Address (Write-only)
D8439 -

D8440 -

D8441 -
D8442 . _
————— HMI Module Subnet Mask (Write-only)
D8443 -

D8444 —

D8445 -
D8446 ) -
———— HMI Module Default Gateway (Write-only)
D8447 -

D8448 -

D8449 -
D8450 ) -
————— HMI Module Preferred DNS Server (Write-only)
D8451 -

D8452 -

D8453 -
D8454 ) _
———— HMI Module Alternate DNS Server (Write-only)
D8455 -

D8456 -

PZE| S| E| |2 E| |2 E|E =g = E|E|E|E

D8457 EMAIL Instruction Detailed Error Information (HMI-Ethernet Port) —

D8458 to

D8469 — Reserved — -

D8470 Expansion Module Slot 1 Type ID/Status —
D8471 Information System Software Version/Position Information —

D8472 Expansion Module Slot 2 Type ID/Status —
D8473 Information System Software Version/Position Information —

| R R R
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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
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
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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 ID/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 ID/Status - R
"~ D8559 | Information System Software Version/Position Information — R
D8560 Expansion Module Slot 46 Type ID/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 ID/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 ID/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
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
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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 Type ID/Status — R
D8599 Module (Node 1) Slot Information System. Software Version/ . . - R
Expansion Module Connection Information
7D8600 Expansion Interface Remote Slave Type ID/Status — R
DS601 | Module (Node 2) Slot Information | SYStem Software Version/ . - R
Expansion Module Connection Information
7D8602 Expansion Interface Remote Slave Type ID/Status — R
D8603 Module (Node 3) Slot Information System- Software Version/ ) ) — R
Expansion Module Connection Information
7D8604 Expansion Interface Remote Slave Type ID/Status - R
D8605 Module (Node 4) Slot Information System. Software Version/ ) ) — R
Expansion Module Connection Information
7D8606 Expansion Interface Remote Slave Type ID/Status — R
D8607 Module (Node 5) Slot Information System- Software Version/ ) ) — R
Expansion Module Connection Information
7D8608 Expansion Interface Remote Slave Type ID/Status — R
D8609 Module (Node 6) Slot Information System. Software Version/ ) . — R
Expansion Module Connection Information
7D8610 Expansion Interface Remote Slave Type ID/Status — R
D8611 Module (Node 7) Slot Information System_ Software Version/ ' ' — R
Expansion Module Connection Information
D8612 Expansion Interface Remote Slave Type ID/Status — R
D8613 Module (Node 8) Slot Information System- Software Version/ ) ) — R
Expansion Module Connection Information
7D8614 Expansion Interface Remote Slave Type ID/Status - R
D8615 Module (Node 9) Slot Information System. Software Version/ ) ) — R
Expansion Module Connection Information
7D8616 Expansion Interface Remote Slave Type ID/Status — R
D8617 Module (Node 10) Slot Information System- Software Version/ ) ) — R
Expansion Module Connection Information
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

Dggzggo — Reserved — — -
D8630 CPU Module Ethernet Port 2 IP Settings/DNS Settings Switching — R/W
D8631 — W
D8632 ) — W

—————— CPU Module Ethernet Port 2 IP Address (Write-only)
D8633 — W
D8634 — W
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D8635 - W
D8636 ) - W

—————— CPU Module Ethernet Port 2 Subnet Mask (Write-only)
D8637 - W
D8638 - W
D8639 - W
D8640 CPU Module Ethernet Port 2 Default Gateway (Write-only) — W
] rite-
D8641 y y - 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
D8685 Every 1s R
D8686 . Every 1s R
—————— Connection 11 Connected IP Address
D8687 Every 1s R
D8688 Every 1s R
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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

Dg;(;?i;o — 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
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
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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

Dg;(;i;o — 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

Dggzgéo — Reserved — - -

Supplementary Descriptions of the Special Data Registers

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

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

= D8002: CPU Module Type Information
CPU module type information is written this register.
0 (00h): 16-1/0 type
1 (01h): 24-1/0 type
2 (02h): 40-I/0 type (All-in-One CPU module)
18 (12h): 40-1/0 type (CAN 31939 All-in-One CPU module)
32 (20h): Plus 16-I/0 type
33 (21h): Plus 32-1/0 type

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

= D8006: User Program Execution Error Code
FC6A Series MICROSmartuser program execution error information is written to this register. When a user program execution
error occurs, the error code corresponding to the error that occurred is written to this register. For details on user program
execution errors, see "User Program Execution Error" on page A-12.

IDE c FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 2-29



2! DEVICES

= 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".

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

Bit Bit Bit Bit Bit Bit Bit
15 11 8 7 4 3 0
T T T ‘ T T T T T T ‘ T T T
1 1 1 l 1 1 1 1 1 1 l 1 1 1
,_J Y_J . Y_J
I | — Port 1
Port 2
. - - Port 3
0 (0000): Maintenance communication
1 (0001): User communication
2 (0010): Modbus RTU master
3 (0011): Modbus RTU slave
4 (0100): Data link communication

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 T T ‘ T T T T T T ‘ T T T
1 1 1 1 1 1 1 1 1 1 1 1 1 1
. f : . t Cartridge Slot 1
0 (00): No communlcatlor'm 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.

Bit Bit Bit Bit

15 8 7 3 2 1 0

1

T

1

1 | 1 1 1 1

0: No optional device
1: Optional device is connected

t Reserved=0
SD Memory Card
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 = 14
D8035 = 16
D8214 = 17
D8215 =10
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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 humber.

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: J1939 Communication Error Code
When an error occurs in J1939 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 (AIO)
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".

= 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".

n 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".

= 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 number 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.

IDEC

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.
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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

Bit

Bit

Bit

15 9 8 7 6 4 3 2 1 0
T T T T [ T T T
D8104
1 1 1 1 1
tport 1
Port 2
Port 3
Port 4
Port 5
Bit Bit Bit Bit
15 8 7 6 4 3 2 1 0
T T T T [ T T T
D8204
1 1 1 1 1
1 1 1
I tport6
Port 7
Port 8
Port 9
Bit Bit Bit Bit
15 8 7 6 4 3 2 1 0
T T T T { T T T
D8717
1 1 1 1 l
1 1 1
I t—port 10
Port 11
Port 12
Port 13
Bit Bit Bit Bit
15 8 7 6 4 3 2 1 0
T T T T [ T T T
D8720
1 1 1 1 1 1 1 1
tport 14
Port 15
Port 16
Port 17
Bit Bit Bit Bit
15 8 7 6 4 3 2 1 0
T T T T T T T T
D8723
1 1 1 l 1
1 1 1
I tport 18
Port 19
Port 20
Port 21
Bit Bit Bit Bit
15 8 7 6 4 3 2 1 0
T T T T T T T T
D8726
1 1 1 1 1
1 1 1
I tport 22
Port 23
Port 24
Port 25
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Bit

15 8 7 6 5 4 3 2 1 0
T T T { T T T T T { T T T
D8729
1 1 1 1 1 1 1 1 1 1 1
I tport 26
Port 27
Port 28
Port 29
Bit Bit Bit Bit
15 8 7 6 5 4 3 2 1 0
_— e
D8732
1 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 s 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 Jlk 1 1 — L 1 | L 1 1 -
g Port 1
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 0
T T T T T T T T T T T T T
D8205
1 1 1 1 1 1 1 1 1 | 1 1 1
[
Port 7
Port 8
Port 9
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
D8718
1 1 1 1 1 1 1 1 1 | 1 1 1
g Port 10
Port 11
Port 12
Port 13
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
D8721
1 1 1 l\ 1 1 — L 1 | L 1 1 -
g Port 14
Port 15
Port 16
Port 17
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Bit

Bit Bit Bit Bit Bit

D8724

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

T

T T T T T T T T

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

Bit

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

C JC J U C 7

; Port 18
Port 19
Port 20
Port 21
Bit Bit Bit Bit Bit Bit

D8727

T T T T T T T I T T T

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

Bit

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

“ J = J = AN J
Y Y Y Y
; Port 22
Port 23
Port 24
Port 25
Bit Bit Bit Bit Bit Bit

D8730

T T T T T T T I T T T

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

Bit

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

“ J = J - AN J
Y Y Yo Y
; Port 26
Port 27
Port 28
Port 29
Bit Bit Bit Bit Bit Bit

D8733

T T T T T T T I T T T

0 (000):

1 (001):

2 (010):

3 (011):

4 (100):

Y Y Y Y
;Port 30
Port 31
Port 32
Port 33

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

ON
DSR signal
OFF | '

Transmit/receive.  Not possible| Possible |Not possible

When the DSR signal is off, the FC6A Series MICROSmart can transmit and receive.
DSR signal o
OFF k 1

Transmit/receive Not possible| Possible |Not possible

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

DSR signal
OFF 1 k

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 Series MICROSmart control status and the transmit/receive status to the
connected device. This control line is an output signal from the FC6A Series MICROSmart to the connected device. This register
is only valid during user communication.
The allocation of communication ports in the device (bit assignment) is as follows.

Bit Bit Bit Bit
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 1
t Port 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 1 1 1 1 1 1 1 1 1 1
I 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 tport 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 1 1 1 1 1 1 1 1 1 1
‘[ tport 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
Y port 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
D8728
1 1 1 l 1 1 1 1 1 1 l 1 1
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
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Bit

15 8 7 6 5 4 3 2 1 0
T T T N T T T T T T N T T T
D8734
1 1 1 l 1 1 1 1 1 1 l 1 1 1
I tport 30
Port 31
Port 32
Port 33
0 (00): The signal is on when the FC6A Series MICROSmart is set to run and off when stopped.
While running, the signal is always on regardless of transmitting or receiving data. Set this value when it is
necessary to indicate the run status.
Running Stopped |Running
ON
DTR signal
OFF
1 (01): Always off.
2 (10): Set this value when performing flow control for received data. The signal is on when data from the
connected device can be received.
The signal is off when data cannot be received.
Receive Not possib|e| Possible | Not possible
on : :
DTR signal
OFF
3(11): The operation is the same as the setting "0".
= D8120, D8121: HMI Module Information

HMI module type information is written to these registers.
The allocation of information (bit assignment) is as follows.

Bit
15

Bt Bit
8 7

D8120

T T T T T T T T T

Type ID

1 1 1 1 1 | 1 1 1

D8121 Reserved

1 1 1 |

1

T T T T T I T T T

System Software Version
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 2-47.

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
15

Bit
8

Bit
7

D8122, D8124, D8126

Type ID

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

D8123, D8125, D8127

1

1

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

Reserved System Software Version
1 l 1 1 1 1 1 1 l 1 1 1

D8122, D8123 = Cartridge Slot 1 Information
D8124, D8125 = Cartridge Slot 2 Information
D8126, D8127 = Cartridge Slot 3 Information
For details on the type IDs and statuses, see "List of Type IDs and Status" on page 2-47.

D8170, D8171, D8174, D8175, D8178, D8179: Analog I/0 Cartridge I/O

Analog I/0 values for the analog 1/0O cartridges are written to these registers.

For the analog input type

For the analog output type

: The analog values input to the analog I/0 cartridge are converted to digital values and written to
the registers.

: The digital values stored as digital values are converted to analog values and output from the
analog I/0 cartridges.

For details, see Chapter 10 "Analog I/O Cartridge" in the "FC6A Series MICROSmart User’s Manual".
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D8170 = AI2/AQ2
D8171 = AI3/AQ3
D8174 = AI4/AQ4
D8175 = AI5/AQ5
D8178 = AI6/AQ6
D8179 = AI7/AQ7

= D8172, D8173, D8176, D8177, D8180, D8181: Analog I/0O 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)

m D8239: Absolute Position Control Status
This register indicates the status of absolute position control.
The allocation of the absolute position counter initialized flags in the device (bit assignment) is as follows. For details on the
absolute position control status, see "ABS (Set Absolute Position)" on page 18-68.

Bit Bit Bit Bit
15 8 7 3.2 1.0
T T T N T T T T T T N T T T
P R L, e
R

. initiali L—— Absolute Position Counter 1 Initialized Fla
? II\lnCi):i;Til;Eleac:lZed \;Absolute Pos?tion Counter 2 Init?al?zed Flag
Absolute Position Counter 3 Initialized Flag
Absolute Position Counter 4 Initialized Flag
m D8240 to D8247: Absolute Position Counter 1 to 4
The absolute position is written to these registers according to pulse output. The absolute position can be initialized with the
ABS instruction.
When reversible control is set in the pulse output instructions (RAMP/ARAMP/ZRN/JOG), the absolute position is incremented or
decremented according to the output result. For details on absolute position counters, see "ABS (Set Absolute Position)" on page
18-68.
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.

m 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".
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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".

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

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

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".

m 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".

= 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.

= 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.

n 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.

Bit Bit 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
oY oY R Y
T S 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 ~ ~
T t Connection 5
Connection 6
Connection 7
Connection 8
Bit Bt  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
. J J

Connection 10
Connection 11
Connection 12

‘ T t Connection 9
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Bit Bit 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 1 l 1 1 1
< < ~ v Y o Y
T t Connection 13
Connection 14

Connection 15
Connection 16

« 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

= 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
YV - Y - Y Y
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 l 1 1 1 1 1 1 l 1 1 1
. J J AN J

-
’ L HMI Connection 5

HMI Connection 6

HMI Connection 7
HMI Connection 8

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

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

= 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
e 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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m 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

m 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

= 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

= 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

= 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

m 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

= 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

m 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

m 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

= 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

= 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.

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

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

= D8445 to D8448: HMI Module Default Gateway (Write-only)
These registers are used to write the HMI module's default gateway.
HMI module default gateway: For aaa.bbb.ccc.ddd, write the following.
D8445=aaa, D8446=bbb, D8447=ccc, D8448=ddd

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

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

= 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 EMAIL 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".

m 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 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 Position Information System Software Version
1 1 1 l 1 1 1 1 1 1 l 1 1 1
RS RS
4 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
D8473
D8475
D8477
D8479
D8481
D8483
D8485
D8487
D8489
D8491
D8493
D8495
D8497
D8499
D8501
D8503
D8505
D8507
D8509
D8511
D8513
D8515
D8517
D8519
D8521
D8523
D8525
D8527
D8529
D8531
D8533
D8535
D8537
D8539
D8541
D8543
D8545
D8547
D8549
D8551
D8553
D8555
D8557
D8559
D8561

= Expansion Module Slot 1 Information
= Expansion Module Slot 2 Information
= Expansion Module Slot 3 Information
= Expansion Module Slot 4 Information
= Expansion Module Slot 5 Information
= Expansion Module Slot 6 Information
= Expansion Module Slot 7 Information
= Expansion Module Slot 8 Information
= Expansion Module Slot 9 Information
= Expansion Module Slot 10 Information
= Expansion Module Slot 11 Information
= Expansion Module Slot 12 Information
= Expansion Module Slot 13 Information
= Expansion Module Slot 14 Information
= Expansion Module Slot 15 Information
= Expansion Module Slot 16 Information
= Expansion Module Slot 17 Information
= Expansion Module Slot 18 Information
= Expansion Module Slot 19 Information
= Expansion Module Slot 20 Information
= Expansion Module Slot 21 Information
= Expansion Module Slot 22 Information
= Expansion Module Slot 23 Information
= Expansion Module Slot 24 Information
= Expansion Module Slot 25 Information
= Expansion Module Slot 26 Information
= Expansion Module Slot 27 Information
= Expansion Module Slot 28 Information
= Expansion Module Slot 29 Information
= Expansion Module Slot 30 Information
= Expansion Module Slot 31 Information
= Expansion Module Slot 32 Information
= Expansion Module Slot 33 Information
= Expansion Module Slot 34 Information
= Expansion Module Slot 35 Information
= Expansion Module Slot 36 Information
= Expansion Module Slot 37 Information
= Expansion Module Slot 38 Information
= Expansion Module Slot 39 Information
= Expansion Module Slot 40 Information
= Expansion Module Slot 41 Information
= Expansion Module Slot 42 Information
= Expansion Module Slot 43 Information
= Expansion Module Slot 44 Information
= Expansion Module Slot 45 Information
= 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 2-47.

= 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 l 1 1 1 1 1 1 l 1 1 1
T T T T T . T T T T T I T T T
Lower Number of Connected Expansion Interface System Software Version
!Remolte Slalve Mcedules! . X . | . A .

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 2-47.

m 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
t t
Reserved Number of Connected
Expansion Modules
(0to 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 2-47.

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

The current 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.

m D8619: Refresh Time of Expansion Interface Remote Master/Slave Modules Maximum Value
The maximum 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 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

m 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
n 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

= 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

IDE C FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 2-45



2! DEVICES

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

= 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

= 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
m 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".

m 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".

= 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".
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List of Type IDs and Status
n Type ID

Expansion module and HMI module

Type ID

Hexadecimal Binary Type No.
0x00 0000 0000 FC6A-N16B1, FC6A-N16B4, FC6A-N16B3
0x01 0000 0001 FC6A-R161, FC6A-R164, FC6A-T16K1, FC6A-T16K4, FEA-T16P1, FC6A-T16P4, FEA-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-N08A14
0x05 0000 0101 FC6A-R081, FC6A-R084, FC6A-TO8K1, FC6A-TO8K4, FC6A-TO8P1, FC6A-TO8P4
0x06 0000 0110 FC6A-MO8BR1, 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-]4A4
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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= Status
Status L
- - Description
Hexadecimal Binary
0x00 0000 0000 Normal
0x81 1000 0001 Communication error (An error has occurred in the communication between the CPU module and an

expansion module, HMI module, or cartridge.)
0x82 1000 0010 Unknown device detected (A device other than the FC6A Series MICROSmart is connected.)
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.)
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Introduction

This chapter provides a list of FC6A Series MICROSmart instructions and describes their functions.

The instructions are divided into basic instructions, which perform sequencing, and advanced instructions, which perform moves,
comparisons, Boolean computations, binary arithmetic operations, bit shifts, and other operations.

Basic Instruction List

Symbol Name Function See Page
AND And Series connection of NO contact 4-4
AND LOD And Load Series connection of circuit blocks 4-5
ANDN And Not Series connection of NC contact 4-4
BPP Bit Pop 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 4-20
CC>= Counter Comparison (>=) Greater than or equal to comparison of counter current value 4-20
CDbpP Dual Pulse Reversible Counter Dual pulse reversible counter (0 to 65,535) 4-12
CDPD iz\t’é’r'sex’gf:tae'rpu'se Double-word dual pulse reversible counter (0 to 4,294,967,295) 4-16
CNT Adding Counter Adding counter (0 to 65,535) 4-12
CNTD Double-Word Adding Counter Double-word adding counter (0 to 4,294,967,295) 4-16
CuD ﬁg\//:rc;‘i/\{)?esgcl)euc:tzrr] Up/down selection reversible counter (0 to 65,535) 4-12
CUDD Double-Word Up/Down Double-word up/down selection reversible counter 4-16

Selection Reversible Counter (0 to 4,294,967,295)
DC= Data Register Comparison (=) Equal to comparison of data register value 4-22
DC>= Data Register Comparison (>=) Greater than or equal to comparison of data register value 4-22
END End Ends a program 4-32
JEND Jump End Ends a jump instruction 4-31
JMP Jump Jumps a designated program area 4-31
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 4-29
MCS Master Control Set Starts a master control 4-29
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 4-24
SFRN Shift Register Not Reverse shift register 4-24
SOTD Single Output Down Falling-edge differentiation output 4-28
SOTU Single Output Up Rising-edge differentiation output 4-28
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) 4-11
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Symbol Name Function See Page
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) 4-11
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) 4-11
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) 4-11

32
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Advanced Instruction List

Valid Data Type
Group Symbol Name See Page
W I | D|L|F
NOP NOP No Operation 3-11
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
Move BMOV Blo?k Mov-e X 5-11
IBMV Indirect Bit Move X 5-12
IBMVN Indirect Bit Move Not X 5-14
NSET N Data Set X[ X | X | X]X 5-15
NRS N Data Repeat Set X | X | X | XX 5-16
XCHG Exchange X X 5-17
TCCST Timer/Counter Current Value Store X X 5-18
CMP= Compare Equal To X| X | X | XX 6-1
CMP<> Compare Unequal To X| X | X | XX 6-1
CMP< Compare Less Than X| X | X | X | X 6-1
CMP> Compare Greater Than X[ X | X | X]X 6-1
CMP<= Compare Less Than or Equal To X[ X | X | X]X 6-1
CMP>= Compare Greater Than or Equal To X[ X | X | X]X 6-1
Data Comparison ICMP>= Interval Compare Greater Thanor 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 | XX 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 | XX 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 | XX 7-1
DIV Division X | X | X | X]X 7-1
) ) ) INC Increment X | X | XX 7-13
Binary Arithmetic DEC Decrement X | X | X ]| X 7-13
ROOT Root X X X 7-14
Sum (ADD) X | X | X | X]X 7-15
SUM
Sum (XOR) X 7-15
RNDM Random X 7-18
ANDW AND Word X X 8-1
Boolean Computation ORW OR Word X X 8-1
XORW Exclusive OR Word X X 8-1
SFTL Shift Left 9-1
SFTR Shift Right 9-3
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 See Page
W/ I | D|L|F
HTOB Hex to BCD X X 10-1
BTOH BCD to Hex X X 10-3
HTOA Hex to ASCIL 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
Data Conversion ENCO Encode 10-15
DECO Decode 10-16
BCNT Bit Count 10-17
ALT Alternate Output 10-18
CVDT Convert Data Type X | X | X | X|[X 10-19
DTDV Data Divide X 10-21
DTCB Data Combine X 10-22
SWAP Data Swap X X 10-23
WKTIM Week Timer 11-1
WKTBL Week Table 11-1
Week Programmer -
WEEK Weekly Timer 11-3
YEAR Yearly Timer 11-16
MSG Message 12-1
Interface DISP Display 12-20
DGRD Digital Read 12-22
LABEL Label 13-1
LIMP Label Jump 13-1
LCAL Label Call 13-3
LRET Label Return 13-3
DINZ Decrement Jump Non-zero 13-5
Program Branching DI Disable Interrupt 15-1
EI Enable Interrupt 15-1
IOREF I/O Refresh 14-1
HSCRF High-speed Counter Refresh 14-3
FRQRF Frequency Measurement Refresh 14-4
COMRF Communication Refresh 14-5
XYFS XY Format Set X | X 16-1
Coordinate Conversion CVXTY Convert X to ¥ X | X 163
CVYTX Convert Y to X X | X 16-4
AVRG Average X | X | X | X|[X 17-1
PULS1 Pulse Output 1 18-1
PULS2 Pulse Output 2 18-1
PULS3 Pulse Output 3 18-1
PULS4 Pulse Output 4 18-1
PWM1 Pulse Width Modulation 1 18-8
PWM2 Pulse Width Modulation 2 18-8
PWM3 Pulse Width Modulation 3 18-8
PWM4 Pulse Width Modulation 4 18-8
Pulse RAMP1 Ramp Pulse Output 1 18-15
RAMP2 Ramp Pulse Output 2 18-15
RAMPL Linear Interpolation Control 18-27
ZRN1 Zero Return 1 18-36
ZRN2 Zero Return 2 18-36
ARAMP1 Advanced Ramp 1 18-46
ARAMP2 Advanced Ramp 2 18-46
ABS Set Absolute Position 18-68
JOG JOG Operation 18-72
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Valid Data Type
Group Symbol Name See Page
W I | D|L|F
PID PID Control (FC5A compatible) 19-1
PID Control PIDA PID Control 19-4
PIDD PID with Derivative Decay 19-27
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
Trigonometric Function cos Cosine X 214
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
File Data Processing FIEX First-In Execute X 23-3
FOEX First-Out Execute X 23-3
NDSRC N Data Search X[ X | X | X]X 23-5
TADD Time Addition 24-1
TSUB Time Subtraction 24-5
Clock HTOS HMS to S 24-9
STOH S to HMS 24-10
HOUR Hour Meter 24-11
B DLOG Data Logging 25-1
Data Logging
TRACE Data Trace 25-15
Script SCRPT Script X | X | X | XX 26-1
SCALE Convert Analog Input X | X 27-1
Flow Volume Calculation FLWA Analog Flow Totalizer 27-9
FLWP Pulse Flow Totalizer X X 27-18
User-defined Macro UMACRO User-defined Macro 28-1
Communication
TXD Transmit Manual
5-2
Communication
ETXD Transmit over Ethernet Manual
User Communication 5-2_3 -
Communication
RXD Receive Manual
5-10
Communication
ERXD Receive over Ethernet Manual
5-23
Communication
PING PING Ping Manual
10-1
Communication
E-mail EMAIL Send E-mail Manual
12-1
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Structure of an Advanced Instruction

i - ) 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
I— MOV(W) S1R D1R REP (F) data
10 * ****4\ ****»’\ *% )

\ 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 -
only at the rising or falling edge of the input, use the SOTU or 10
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—TML (1-s timer), TIM (100-ms timer), TMH (10-ms timer), and TMS (1-ms timer)—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 CNT start counting at 0, and the current value is incremented up to the preset value. Reversible
counters CDP and CUD 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 and counter preset values can be 0 through 65,535.

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" on page A-12.

Note: When a user program execution error occurs, the result is not set to the destination.
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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). For other
advanced instructions, the data is processed in units of 16-bit word.

i Range of Decimal Values
Data Type Symbol Bits Quan_tlty of Data — 9 .
Registers Used Decimal Hexdecimal
Word (Unsigned 16 bits) w 16 bits 1 0 to 65,535 $0000 to $FFFF
Integer (Signed 16 bits) I 16 bits 1 -32,768 to 32,767 $8000 to $7FFF
. . . $00000000 to
D le W 2 D 2 2 4,294,967,2
ouble Word (Unsigned 32 bits) 32 bits 0 to 4,294,967,295 SFFEFFFFF
. . . —-2,147,483,648 to $80000000 to
Long (Signed 32 bits) L 32 bits 2 2,147,483,647 $7FFFFFFF
. . . -3.402823x10%8 to
Float (Floating point) F 32 bits 2 3.402823x10% —

e 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 (CY) FFFFFFFF -2,147,483,649 (BW) FFFFFFFF
—4,294,967,295 (CY) 80000001 —4,294,967,295 (BW) 80000001
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Floating-Point Data Format

The FC6A Series MICROSmart 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 FC6A Series
MICROSmart 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, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart.

Value Exponent Field e Fraction Field f Representation in WindLDR
+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
<e<

Normal numbers 0<e<255 Arbitrary 1.175494E-38 to 3.402823E+38
+oo (£ infinities) f=0 INF

e=255
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 —3.402823x10%® and 3.402823x103®)

1 0 Not zero (within the range between —1.175495x1073¢ and 1.175495x10738)

0 0 Zero

Not Zero
Overflow ,/ \ Overflow
M8003 1 0 1of1 0 1

Execution Result -3.402823x1038 -1.175495x10® 0  1.175495x1078 3.402823x10%®

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726
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32-bit Data Storage

The 32-bit data for D (double word) and L (long word) is stored in devices according to the method selected in WindLDR under
Device Settings 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 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
/—)%

/—/%
[1 234,567 8]———»D0: [1 2 3 4|Upperword
(Hexadecimal)
L——p» DI: |5 6 7 8 |Lowerword

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 234756 7 8/————»D0: [5 6 7 8]Lowerword
(Hexadecimal)
L p» D1: (1 2 3 4 |Upperword

The data storage when 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

le 50

[1 23456 7 8] RO to R15: Upperword
(Hexadecimal) R31 R16
Y I'4

R16 to R31: 5 6 7 8| Lowerword

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

RLS ;{O

[1 23456 7 8] RO to R15: Lower word
(Hexadecimal) R31 R16
~ ¥

R16 to R31: 1 2 3 4| Upperword

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

IDEC
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User Program Execution Errors
When an advanced instruction is executed, a user program execution error occurs when any of the following conditions are met.
¢ the result of the adavnced instruction is invalid
¢ source or destination device that is indirectly specified in the advanced instruction exceeds the valid device range
¢ 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 "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" on page A-12.

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.

o 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) Di1(R) REP
DO D100 3
(DO, D1) 3.14 —— (D100, D101) 3.14
Not a normal Not executed Previous value is
(02, b3) number > M8004=0N (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 FFFF (hex) and +1 is added using an INC instruction, the result is 10000 (hex), but when the
data type is Word (W), 0000 (hex) is stored in DO and 1 is stored in M8003.
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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 M8000 through M8997 are in a separate area from internal relays MO through M7997 and M10000 through
M21247. Data registers DO through D7999, D10000 through D61999, and D70000 through D269999, and special data registers
D8000 through D8899 are in separate areas and do not continue with each other.

The internal relay ends at M7997. Since the MOV (move) instruction reads 16 internal
—| |— MOV(W) S1 - b1 - 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
occurs.

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 - D1R 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.
NOP (No Operation)

NOP

’7

1

No operation is executed by the NOP instruction.

The NOP instruction may serve as a place holder. It can also be used to add a delay to the CPU scan time, in order to
simulate communication with a machine or application, for debugging purposes.

The NOP instruction does not require an input and device.

Details of the other advanced instructions are described in the following chapters.

IDEC
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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) S1- DI- REP D0000
: D0010 D0002 D0001
D0002

Transfer

(

D0010 Data

= 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 DO002.

. MOV(W) S1- Di- REP D0000
: D0010:P3 D0002 D0001
D0002

Index register

PO 1 %

Pl 10 D0010 Transfer
P2 50

p3[ 100 —H20% %

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
o P0=-3

This indirect addressing indicates M0005, which is 3 bits

behind of M0010.

LOD Instruction
e
| |
11
M0010:PO
. M0005
Index register 3¢
3 5 M0006
P! .
0 < o007
le
M0010

e P0=10

This indirect addressing indicates M0022, which is 10 bits

ahead of M0010.

LOD Instruction
e
|1
11
M0010:PO
M0010
M0011
Index register 2G
+10 M0012
PO < 3T o0
4G
5C M0014
6C M0015
7c M0016
8C M0017
9C M0020
Tl M0021
L M0022

. PO=5

This indirect addressing indicates M0015, which is five bits
ahead of M0010.

LOD Instruction
|1

L
M0010:PO

\C M0010

M0011
Index register 2G

45 3 M0012

PO C 0053
4C

s5C M0014

M0015
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Example: MOV(D) 1234 D10:PO

P0=-3

This indirect addressing indicates D0007, which is 3 words

behind of D0010.

e PO=5

ahead of D0010.

This indirect addressing indicates D0015, which is 5 words

MOV(D) S1- D1- REP | MOV(D) S1- D1- REP
| 1234 D0010:PO 1234 D0010:PO

D0007 | 1234 D0010

Index register 3¢ Transfer 1¢ 50011
-3 D008 Index register 2¢

PO 2C D0009 PO +5 3C D0012

e D0010 D0013
4¢

sC D0014

D0015 etz
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
-123456 is transferred to PO.

Notes:

’AH

MOV(L) Sl -

-123456 PO

D1- REP

¢ Index registers cannot be used in scripts.
¢ 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:
All-in-One CPU module: DO to D7999, D8000 to D8499, D10000 to D55999
Plus CPU module: DO to D7999, D8000 to D8899, D10000 to D61999, D70000 to D269999
« 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.

o Indirect addressing for data register bits is not supported.
e 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

M

D P Constant

X X

X

X J— J—

Instructions supporting the indirect addressing

= Basic Instructions

Command A::‘:;;es‘i:lt'lg Comments
LOD, LODN X Not possible when specifying a bit in a data register.
OUT, OUTN X Not possible when specifying a bit in a data register.
SET, RST X Not possible when specifying a bit in a data register.
AND, ANDN X Not possible when specifying a bit in a data register.
OR, ORN X Not possible when specifying a bit in a data register.
AND LOD —
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Command

Indirect
Addressing

Comments

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

» Advanced Instructions

Instruction

Indirect
Addressing

Comments

NOP

MOV, MOVN

X

IMOV, IMOVN

MOVC

BMOV

x| X<

IBMV, IBMVN

NSET

NRS

XCHG

TCCST

X[ X| X| X

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

>

ICMP>=

>

LC=, LC<>, LC¥<,
LC>, LC<=, LC>=

>

ADD

SsuB

MUL

DIV

INC

DEC

ROOT

SUM

RNDM

ANDW

ORW

XORW

SFTL, SFTR

BCDLS

WSFT

ROTL, ROTR

HTOB

BTOH

HTOA

ATOH

BTOA

ATOB

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

ENCO

DECO

BCNT

VIDEC
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Instruction Indi re(_:t Comments
Addressing

ALT X
CVDT
DTDV
DTCB
SWAP
WKTIM
WKTBL -
WEEK
YEAR —
MSG -
DISP -
DGRD -
LABEL —
LIMP —
LCAL -
LRET -
DINZ -
IOREF -
HSCRF -
FRQRF -
COMRF —
DI -
EI -
XYFS -
CVXTY —
CVYTX —
AVRG —
PULS -
PWM -
RAMP —
RAMPL —
ZRN -
ARAMP —
ABS -
10G —
PID —
PIDA —
PIDD

DTML, DTIM, DTMH, DTMS
TTIM

RAD

DEG

SIN

CoS

TAN

ASIN

ACOS

ATAN

LOGE

LOG10

EXP

POW

FIFOF

FIEX

FOEX —

X[ X| X| X

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

3-16 FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 IDEC



3 INSTRUCTIONS REFERENCE

Instruction Ind |re9t Comments
Addressing

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 —

IDE c FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 3-17
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4: BAsIc INSTRUCTIONS

Introduction

This chapter describes the basic instructions that perform sequence control.

LOD (Load) and LODN (Load Not)

The LOD instruction starts the logical operation with a NO (normally open) contact. The LODN instruction starts the logical
operation with a NC (normally closed) contact.

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

Ladder Diagram Valid Devices

Instruction I Q M T C R D P
— LOD 0-27 0-17 0-7997 0.0-7999.15
-1 -511 -22 —
LODN 30-10597 | 30-10597 | 10000-21247 0-1999 0-5 0-225 10000.15-61999.15
| The valid device range depends on the FC6A Series MICROSmart type. For details, see "Device Addresses" on page
2-1.

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

OUT (Output) and OUTN (Output Not)

The OUT instruction outputs the result of bit logical operation to the specified device. The OUTN instruction outputs the inverted
result of bit logical operation to the specified device.

Ladder Diagram Valid Devices

Instruction I Q M T C R D P
ouT 0-17 0-7997 0.0-7999.15
OUTN o 30-10597 | 10000-21247 | o o 10000.15-61999.15 |

The valid device range depends on the FC6A Series MICROSmart type. For details, see "Device Addresses" on page
2-1.

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

Note: For restrictions on ladder programming of OUT and OUTN instructions, see "Restriction on Ladder Programming" on page 4-33.
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4: BAsic INSTRUCTIONS

Multiple OUT and OUTN

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

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.

4-2 FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726

Ladder Diagram

ON
I
OFF

L ——

12

OFF

— —
I1 12 Qo0
Q1
Q2

Ladder Diagram

_.—O_

Qo

OFF

_O_

Qo

— —

13

END IH
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4: BAsIc INSTRUCTIONS

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

Ladder Diagram

10 Qo
I Q1

Ladder Diagram

K

Ladder Diagram

N
i
o

/|
Qo 1

i

Ladder Diagram

TO Q2

Ladder Diagram

/|
c1 Q10

SET and RST (Reset)

Program List

Instruction Data
LOD 10
ouT Qo0
LOD I1
OUTN Q1

Program List

Instruction Data

LOD M2
ouTt Qo0
Program List

Instruction Data
LODN Qo0
ouT Q1

Program List

Instruction Data
LOD TO
OUTN Q2

Program List

Instruction Data
LODN C1
ouT Q10

Timing Chart

ON I_l
0 o

ON I_l
I o

ON
Q0 o

1
Qo | [

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 every scan while the input is on.

Ladder Diagram Program List Timing Chart
6 Instruction | Data 10 0(1': 1
10 Q0 LOD 10
SET Qo oo M
® LOD it}
I Q0 o
RST Qo0 Qo oFF
Valid Devices
Instruction I Q M T R D P
SET _ 0-17 0-7997 _ 0-225 0.0-7999.15 _
RST 30-10597 10000-21247 10000.15-61999.15

The valid device range depends on the FC6A Series MICROSmart type. For details, see "Device Addresses" on page 2-1.

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

Note: For restrictions on ladder programming of SET and RST instructions, see "Restriction on Ladder Programming" on page 4-33.

IDEC
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4: BAsic INSTRUCTIONS

AND and ANDN (And Not)

The AND instruction is used for programming a NO contact in a series. 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
Instruction Data 10 ON I—l
— 1 —O—
10 I1 Qo0 LOD 10 o
AND n I o I—l
out Qo o
— —A+—0O— LOD 10 @ & ]
10 I1 Q1 ANDN I1
out 1 ON
Q QL o | |

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

Valid Devices

Instruction I Q M T C R D
AND 0-27 0-17 0-7997 0.0-7999.15
ANDN 30-10597 30-10597 | 10000-21247 0-1999 0-511 0-225 10000.15-61999.15

The valid device range depends on the FC6A Series MICROSmart type. For details, see "Device Addresses" on page 2-1.
Specify the bit by inserting a "." between the data register number and the bit position.

OR and ORN (Or Not)

The OR instruction is used for programming a NO contact in parallel. 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 Program List Timing Chart
Instruction Data ON | |
—] 0 o
10 Qo LOD 10 o
OR I1 11 OFF | |
— ouT Q0
1 ON I—l
LOD I0 Qo
_| ORN I1
ON
10 Q1 out Ql Ql | |
_| L/
I1

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

Instruction I Q M T C R D
OR 0-27 0-17 0-7997 0.0-7999.15
ORN 30-10597 30-10597| 10000-21247 0-1999 0-511 0-225 10000.15-61999.15

The valid device range depends on the FC6A Series MICROSmart type. For details, see "Device Addresses" on page 2-1.
Specify the bit by inserting a "." between the data register number and the bit position.
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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

Program List

Instruction Data
LOD 10
LOD 12
OR 13
ANDLOD
ouT Qo0

ON |

0 o

I [ |

When input 10 is on and either input I2 or I3 is on,

ON

2 o

—

1 [

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

ON

I3 OFF

—

1

output QO is off.

ON
Q0 o

[1 11

[ ]

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

Timing Chart

S I
1o OFF

Program List

Instruction Data
LOD 10
AND I1
LOD 12
AND I3
ORLOD
ouT Qo

ON

I o

ON

12 OFF

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), BRD (Bit Read), and BPP (Bit Pop)

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

The BRD (bit read) instruction is used to read the result of the temporarily saved bit logical operation.
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 || Instruction Data
10 I1 Q1 LOD 10
BPS
BRD | O AND 1
12 Q2 out Q1
[ 1 BRD
BPP 3 g_ AND ")
ouT Q2
BPP
AND I3
ouT Q3
Timing Chart
ON
0 o | |
ON
I o | | | |
ON
2 o | | | |
ON
B o | |
ON
QL o | |
ON
Q2 o | |
ON
QB o | |

When both inputs I0 and I1 are on, output Q1 is turned on.

When both inputs 10 and I2 are on, output Q2 is turned on.

When both inputs I0 and I3 are on, output Q3 is turned on.

46
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4: BAsIc INSTRUCTIONS

TML, TIM, TMH, and TMS (Timer)

Four types of on-delay timers are available; 1-s timer TML, 100-ms timer TIM, 10-ms timer TMH, and 1-ms timer TMS. A total of
2,000 on- and off-delay timers can be programmed in a user program. Each timer must be allocated to a unique number TO

through T1999.

Timer Device Address Range Increments Preset Value
TML (1-s timer) TO to T1999 0to 65,535 s 1s Constant: 0 to 65,535
TIM (100-ms timer) TO to T1999 0t06,553.5s 100 ms Data registers: DO to D7999
D10000 to D61999
TMH (10-ms timer) TO to T1999 0to 655.35s 10 ms
TMS (1-ms timer) TO to T1999 0to 65.535s 1ms

For details about device ranges, see "Device Addresses" 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 TO
10 4

—
I TO Qo

TIM (100-ms Timer)

Ladder Diagram (TIM)

—TmM T
10 20

—
i T1 Q1

TMH (10-ms Timer)

Ladder Diagram (TMH)

_| |_ TMH T2
10

100

— —
5l T2

2

3l

TMS (1-ms Timer)

Ladder Diagram (TMS)

— s T3
I0 500

—
I T3 Q3

IDEC

Program List

Instruction Data
LOD 10
TML TO

4
LOD I1
AND TO
ouT Qo0
Program List

Instruction Data
LOD 10
TIM T1

20
LOD Il
AND T1
ouT Q1
Program List

Instruction Data
LOD 10
TMH T2

100
LOD Il
AND T2
ouT Q2
Program List

Instruction Data
LOD 10
TMS T3

500
LOD I1
AND T3
ouT Q3

Timing Chart

ON

0 o

ON

0 o

45—

ON

0 o

ON
Q0 o

1
[ 1
B

Timing Chart

ON

10 OFF

ON 2s

T o

N
n °

OFF

ON
Ql o

Timing Chart

ON |

10 OFF

ON |

T2 o

ON

I OFF

ON
Qo

Timing Chart

ON
I

0 o

—>»—=<——(0.5s

3 N [

OFF

ON

I o

ON
QB o
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4: BAsic INSTRUCTIONS

Note: 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 as shown in the above ladder diagram. (Refer to the below diagram.)
For details, see "Timer Circuit" on page 4-9.

I_TML T000 |
10000 4

| [

I [
10001 T000

4-8

Q0000

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726
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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 TML, TIM, TMH, or TMS instruction, the OUT, OUTN, SET, RST, TML, TIM, TMH, TMS, TMLO, TIMO, TMHO,

or TMSO instruction can be programmed.

Ladder Diagram Program List

| M T Instruction Data
I D10 Qo0 LoD I
TIM T5
D10
ouT Qo

Note: For restrictions on ladder programming of
timer instructions, see "Restriction on Ladder
Programming" on page 4-33.

¢ Countdown from the preset value is initiated when the operation result directly before the timer input is on.

¢ 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.

« Timer preset and current values can be changed using WindLDR without downloading the entire program to the CPU again. From the
WindLDR menu bar, select Online > Monitor > Monitor, then Online > Custom > New Custom Monitor.

o If a timer preset value is changed during countdown, the timer remains unchanged for that cycle. The change will be reflected in the next

time cycle.

o If a timer preset value is changed to 0, then the timer stops operation, and the timer output is turned on immediately.

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

* For data movement when changing, confirming, and clearing preset values, see "Changing, Confirming, and Clearing Preset Values for Timers
and Counters" on page 4-19. Preset values can also be changed and confirmed using the LCD screen and pushbuttons.

¢ WindLDR ladder diagrams show TP (timer preset value) and TC (timer current value) in advanced instruction devices.
¢ The timer instructions (TML, TIM, TMH, TMS) and off-delay timer instructions (TMLO, TIMO, TMHO, TMSO) cannot be used in an interrupt

program.

o If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart.
For details about the user program execution errors, see "User Program Execution Errors" on page 3-10.

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 | | |
ON
Actual Input = |
—>——Tie
ON
Input RAM |
Timer Start |
Tet
I
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:
Tet:

Time from input turning on to END processing

IDEC

Time from END processing to the timer instruction execution

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726

Maximum Error

" END TIM END TIM
Program Processing ] | | |

ON
OFF
ON I—
OFF
Tie Tet

Actual Input

Input RAM

Timer Start

1 scan time

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.
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4: BAsic INSTRUCTIONS

Timer Counting Error

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. Use of a TMS (1-ms timer) is
recommended to reduce advance errors.

Error TML TIM TMH TMS
(1-s timer) (100-ms timer) (10-ms timer) (1-ms timer)
. 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

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 Processing

ON

Timeout Output RAM OFF

ON
Actual Output OFF

ElilD TIIM END

Tte

-

1 scan time

- >

Error Maximum and Minimum

Timeout output error is equal to Tte (behind error) and can be between
0 and one scan time.

0 < Tte < 1 scan time
Tte: Time from the timer instruction execution to the END processing

Error

Timer Counting

Timeout Output

Timer Input Error Total Error
Error Error
. 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

Increment is 1 s (TML), 100 ms (TIM), 10 ms (TMH), or 1 ms (TMS).

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
(10-s Timer)

Reset

|— CNT C2

It 1000
Pulse

M8123

4-10

Program List

Instruction Data
LODN Il
LOD M8123
CNT Cc2
1000

Timing Chart

ON

I o

ON

€ o

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726

<— 10s —>»

[ 1

Note: Designate counter C2 used in this program as a keep type counter. See Chapter 5 "Memory Backup" in
the "FC6A Series MICROSmart User’s Manual".
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4: BAsIc INSTRUCTIONS

TMLO, TIMO, TMHO, and TMSO (Off-Delay Timer)

Four types of on-delay off-delay timers are available; 1-s off-delay timer TMLO, 100-ms off-delay timer TIMO, 10-ms off-delay
timer TMHO, and 1-ms off-delay timer TMSO. A total of 2,000 on- and off-delay timers can be programmed in a user program.

Each timer must be allocated to a unique number T0 through T1999.

Timer Device Address Range Increments Preset Value
TMLO (1-s off-delay timer) TO to T1999 0to 65,535 s 1s Constant: 0 to 65,535
TIMO (100-ms off-delay timer) TO to T1999 00 6,553.5 s 100 ms Data registers: DO to D7999
D10000 to D61999
TMHO (10-ms off-delay timer) TO to T1999 0to 655.35 s 10 ms
TMSO (1-ms off-delay timer) TO to T1999 0to065.535s 1 ms

For details about device ranges, see "Device Addresses" 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)

— ™0 To
10 4

—
I TO Qo

TIMO (100-ms Off-delay Timer)

Ladder Diagram (TIMO)

|— TIMO T1
10 20

—
I1 T1 Q1

TMHO (10-ms Off-delay Timer)

Ladder Diagram (TMHO)

|— TMHO T2
10 100

—
Il T2 Q2

TMSO (1-ms Off-delay Timer)

Ladder Diagram (TMSO)

|— TMSO T3

10 500

—

5l T3 3

=l

IDEC

Program List

Instruction Data
LOD 10
TMLO TO

4
LOD Il
AND T0
ouT Qo0
Program List

Instruction Data
LOD 10
TIMO T1

20

LOD Il

AND T1

ouT Q1
Program List

Instruction Data
LOD 10
TMHO T2

100
LOD Il
AND T2
ouT Q2
Program List

Instruction Data
LOD 10
TMSO T3

500
LOD I
AND T3
ouT Q3

Timing Chart

ON

10 OFF

ON

0 o

ON

0 o

ON
Q0 o

1

-« 45—

[ 1

Timing Chart

ON

10 OFF

ON

T o

ON

0 o

ON
QL o

Timing Chart

ON

0 o

ON

T2 o

ON

I o

ON
Q2 o

Timing Chart

ON

10 OFF

ON

T3 o

ON

I o

ON
QB o
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—>»—=——05s

4-11



4: BAsic INSTRUCTIONS

CNT, CDP, and CUD (Counter)

Three types of counters are available; adding (up) counter CNT, dual-pulse reversible counter CDP, and up/down selection
reversible counter CUD. A total of 512 counters can be programmed in a user program. Each counter must be allocated to a unique
number CO through C511.

Counter Device Address Preset Value
CNT (adding counter) CO to C511 Constant: 0 to 65,535
CDP (dual-pulse reversible counter) CO to C511 Data registers: DO to D7999
D10000 to D61999
CUD (up/down selection reversible counter) C0 to C511

For details about device ranges, see "Device Addresses" 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 C0 through C511, followed
by a counter preset value from 0 to 65,535.

The preset value can be designated using a decimal constant or a data register. When a data register is used, the data of the data
register becomes the preset value.

Ladder Diagram Program List
Reset -
| CNT co M Instruction Data
10 5 LOD 10
Pulse LOD 11
— CNT o
I 5
LOD 12
— — —O
AND Co
12 C0 Qo
ouT Qo

e The CNT instruction cannot be used in an interrupt program.

¢ When the reset input is on, all pulse inputs are ignored.

* 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.

Note: 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 above ladder diagram. (Refer to the below diagram.)
For details, see "Counter Circuit" on page 4-15.

| R ot cooo ]
10000 >

H -

10001

— — | O
10002 C000 Q0000
Timing Chart

Reset Input 10 oc;'z " ﬂ

ON
OFF

— ~
=~
— w
— »
— »
— o
.
.
.

Pulse Input I1

ON

Counter CO OFF

Input I2 on |

OFF

ON
OFF

il

Output QO
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CDP (Dual-Pulse Reversible Counter)

Thed

ual-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 CO through C511, followed by a counter preset value from 0 to 65,535.

The preset value can be designated using a decimal constant or a data register. When a data register is used, the data of the data
register becomes the preset value.

Ladder Diagram Program List

Preset Input oP a U Instruction Data

10 500 LOD 10

Up Pulse LOD 11

— LOD 7]

I1 CDP C1
Down Pulse 500

LOD 13

L2 AND C1

— — |_O_ ouT Q1

13 c1 Q1

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.

After the current value reaches 0 (counting down), it changes to 65,535 on the next count down.
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 10 oiﬁ " I_I
Up Pulse I1 oc:: " " ﬂ ﬂ
Down Pulse 12 nnam---1
Counter C1 Value 500 501 502 501 500 499 eee¢ 0O 1 500 500
Counter C1 oiﬁ [ ]
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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 CO through C511, followed by a counter preset value from 0 to

65,535.

The preset value can be designated using a decimal constant or a data register. When a data register is used, the data of the data
register becomes the preset value.

Ladder Diagram

Program List

Preset Input
_| |_ CuD c2 U Instruction Data
10 500 LOD 10
Pulse Input LOD 1
LOD 12
11 cuD [
U/D Selection
500
2 LOD I3
AND C2
— — —0O— out @
13 Cc2 Q2

o The preset input must be turned on initially so that the current value returns to the preset value.

¢ The up mode is selected when the up/down selection input is on.

¢ The down mode is selected when the up/down selection input is off.

» 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.

¢ The counter output is on only when the current value is 0.

Timing Chart

ON

Preset Input I0 OFF

I [ ]

ON

Pulse Input I1 OFF

nonnn---00 1

U/D Selection ON
InputI2 OFF

[ 1 [ 1]

Counter C2 Value

500 501 502 501 500 499 eee O 1 500 500

ON
OFF

Counter C2

—
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4: BAsIc INSTRUCTIONS

Counter Circuit

The preset value 0 through 65,535 can be designated using a data register DO thorough D7999 or D10000 through D61999; then
the data of the data register becomes the preset value.

Directly after the CNT instruction, the OUT, OUTN, SET, RST, TML, TIM, TMH, or TMS instruction can be programmed.

Ladder Diagram Program List
Reset :
I CNT 8 Instruction Data
10 D5 Qo0 LOD 10
Pulse LOD I1
I CNT c28
Il ouT Qo

Note: For restrictions on ladder programming of counter instructions, see "Restriction on Ladder Programming" on page 4-33.

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.

ol 1 [
Pulse oc;'\; |_| |——| |_|

Valid Invalid Valid

Reset/Preset

More than one scan
time is required.

—_—— -

¢ The reset input must be turned off before counting may begin.
* When power is off, the preset values that were changed are cleared and the original preset values are loaded.

* When power is off, the counter’s current value is held, and can also be designated as “clear” type counters using Function Area Settings (see
Chapter 5 "Memory Backup" in the "FC6A Series MICROSmart User’s Manual".).

¢ Counter preset and current values can be changed using WindLDR without downloading the entire program to the CPU again. From the
WindLDR menu bar, select Online > Monitor > Monitor, then Online > Custom > New Custom Monitor. Change the current value
while the counter reset input is off.

* When the preset or current value is changed during counter operation, the change becomes effective immediately.
¢ WindLDR ladder diagrams show CP (counter preset value) and CC (counter current value) in advanced instruction devices.

¢ For data movement when changing, confirming, and clearing preset values, see "Changing, Confirming, and Clearing Preset Values for Timers
and Counters" on page 4-19. Preset values can also be changed and confirmed using the LCD screen and pushbuttons.

o If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart.
For details about the user program execution errors, see "User Program Execution Errors" on page 3-10.

Counter Operation after Count out

Condition Counter Output
When the counter has counted out, either the current value or preset
value is changed.
Before the counter has counted out, the current value is changed to a
larger value than the preset.

The counter maintains the counted out status.

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.
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4: BAsic INSTRUCTIONS

CNTD, CDPD, and CUDD (Double-Word Counter)

Three types of double-word counters are available; adding (up) counter CNTD, dual-pulse reversible counter CDPD, and up/down
selection reversible counter CUDD. A total of 256 double-word counters can be programmed in a user program. Each double-word
counter uses 2 consecutive devices starting with the allocated device, which can be CO through C510. Once used in a user

program, counters cannot be used in any other counter instructions.

Preset Value

Counter Device Address
CNTD (double-word adding counter) CO0 to C510
CDPD (double-word dual-pulse reversible counter) CO to C510
CUDD (double-word up/down selection reversible counter) CO0 to C510

Constant:

Data registers:

0 to 4,294,967,295

DO to D7999
D10000 to D61999

For details about device ranges, see "Device Addresses" on page 2-1.

The preset value can be 0 through 4,294,967,295 and designated using a constant or a data register. If a data register is designated as the preset

value, two consecutive data registers are used.

CNTD (Double-Word Adding Counter)
For a constant, specify the value in the range of 0 to 4,294,967,295.

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.

The preset value can be designated using a constant or a data register. When a data register is used, the double-word data of two
consecutive data registers becomes the preset value. For 32-bit data storage setting, see Chapter 5 "32-bit Data Storage Setting"

in the "FC6A Series MICROSmart User’s Manual".

Ladder Diagram Program List
L Reset oNTD . co W Instruction Data
10 100000 LOD 10
Pulse LOD I1
— CNTD 0
n 100000
LOD 12
_|12| lcol OQO AND co
ouT Qo0
Timing Chart
ol
Reset Input I0 OF’: n ”
99998 99999 100000
ON
Pulse Input I1 OFF n n " eee

ON
Counter CO OFF | |
ON
Input 12 OFF | |
ON
Output QO OFF | |

e The preset value 0 through 4,294,967,295 can be designated
using a data register DO through D1998; then the data of the data
registers becomes the preset value.

¢ Directly after the CNTD instruction, the OUT, OUTN, SET, RST,
TML, TIM, TMH, TMS, TMLO, TIMO, TMHO, or TMSO instruction
can be programmed.

Reset

¢ Double-word counter instructions use two consecutive counters,
and counters cannot be used more than once in a user program.

* 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.

¢ When power is off, the counter’s current value is held, and can
also be designated as “clear” type counters using Function Area
Settings (see Chapter 5 "Memory Backup" in the "FC6A Series
MICROSmart User’'s Manual".).

e Counter preset and current values can be changed using
WindLDR without downloading the entire program to the CPU
again. From the WindLDR menu bar, select Online > Monitor >
Monitor, then Online > Custom > New Custom Monitor. To
change a counter preset value, select DEC(D) in the pull-down

list box.

¢ When the preset or current value is changed during counter
operation, the change becomes effective immediately.
¢ When power is off, the changed preset values are cleared and the

original preset values are loaded.

¢ For data movement when changing, confirming, and clearing
preset values, see "Changing, Confirming, and Clearing Preset
Values for Timers and Counters" on page 4-19.

¢ WindLDR ladder diagrams show CP (counter preset value) and
CC (counter current value) in advanced instruction devices.

e The CNTD instruction cannot be used in an interrupt program.

—  CNTD  C28 e If used, a user program execution error will result, turning on
10 D5 Qo0 special internal relay M8004 and the ERR LED on the FC6A Series
Pulse MICROSmart. For details about the user program execution
Ill ‘ errors, see "User Program Execution Errors" on page 3-10.
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4: BAsIc INSTRUCTIONS

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 CO through C510, followed by a counter preset value from 0 to
4,294,967,295.

The preset value can be designated using a constant or a data register. When a data register is used, the double-word data of two
consecutive data registers becomes the preset value. For 32-bit data storage setting, see Chapter 5 "32-bit Data Storage Setting"
in the "FC6A Series MICROSmart User’s Manual".

Ladder Diagram Program List ¢ Double-word counter instructions use two consecutive
Preset Input counters, and counters cannot be used more than once in
copb 2 H Instruction Data a user program.
. e preset input must be turned on initially so that the
| Up Pulse LOD 1 current value returns to the preset value.
1 tlojllzD 222 e The preset input must be turned off before counting may
_I|Jown Pulse 100000 begin. -
| LOD 3 ¢ When the up and down pulses are on simultaneously, no
12 AND 2 pulse is counted.
_| |_| |_O_ ouT Q1 ¢ The counter output is on only when the current value is 0.
3 2 Q1 e After the current value reaches 0 (counting down), it

changes to 4,294,967,295 on the next count down.
o After the current value reaches 4,294,967,295 (counting

Timing Chart
up), it changes to 0 on the next count up.
Preset Input 10 oc;v: ﬂ | | ¢ When power is off, the counter’s current value is held, and
can also be designated as “clear” type counters using the
Up Pulse T1 o?:ﬁ n n " Function Area Settings (see Chapter 5 "Memory Backup"
in the "FC6A Series MICROSmart User’s Manual".).
Down Pulse 12 oc:: " [l oo ﬂ ¢ Counter preset and current values can be changed using
WindLDR without downloading the entire program to the
Counter C2 Value 100000 100001 100000 99999 e e O 1 100000 100000 CPU again. From the WindLDR menu bar, select Online >
Monitor > Monitor, then Online > Custom > New
Counter C2 oc;': |_| Custom Monitor. To change a counter preset value,

select DEC(D) in the pull-down list box.

¢ When the preset or current value is changed during
counter operation, the change becomes effective
immediately.

* When power is off, the changed preset values are cleared
and the original preset values are loaded.

¢ For data movement when changing, confirming, and
clearing preset values, see "Changing, Confirming, and
Clearing Preset Values for Timers and Counters" on page
4-19.

¢ WindLDR ladder diagrams show CP (counter preset value)
and CC (counter current value) in advanced instruction
devices. The CNPD instruction cannot be used in an
interrupt program.

o If used, a user program execution error will result, turning
on special internal relay M8004 and the ERR LED on the
FC6A Series MICROSmart. For details about the user
program execution errors, see "User Program Execution
Errors" on page 3-10.
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4: BAsic INSTRUCTIONS

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 CO through C510, followed by a
counter preset value from 0 to 4,294,967,295.

The preset value can be designated using a constant or a data register. When a data register is used, the double-word data of two
consecutive data registers becomes the preset value. For 32-bit data storage setting, see Chapter 5 "32-bit Data Storage Setting"
in the "FC6A Series MICROSmart User's Manual".

Ladder Diagram

Program List

Timing Chart

Preset Input I0 Oc;’\; ”

Pulse Input I1

U/D Selection Input I2 Oc;r\;
Counter C4 Value

ON
Counter C4 OFF

Preset Input CUDD @ L Instruction Data
10 100000 LoD 10
Pulse Input LOD I1
LOD 12
I1 CuUDD C4
_UiD Selection 100000
I LOD I3
12 AND C4
y | | O ouT Q2
I3 c4 Q2

[

o I 0 0---0T

I

1

1

100000 100001 100000 99999 e e e 0 1

100000

100000

—

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,
the counter starts counting the pulse inputs as they change from

off to on.
ON 1
Reset/Preset OFF | | |
ON
puise [1 1 [
Valid Invalid Valid
More than one scan
time is required.
4-18
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Double-word counter instructions use two
consecutive counters, and counters cannot be used
more than once in a user program.

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.

The up mode is selected when the up/down selection
input is on.

The down mode is selected when the up/down
selection input is off.

The counter output is on only when the current value
is 0.

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.
When power is off, the counter’s current value is
held, and can also be designated as “clear” type
counters using the Function Area Settings (see
Chapter 5 "Memory Backup" in the "FC6A Series
MICROSmart User’s Manual".).

Counter preset and current values can be changed
using WindLDR without downloading the entire
program to the CPU again. From the WindLDR menu
bar, select Online > Monitor > Monitor, then
Online > Custom > New Custom Monitor. To
change a counter preset value, select DEC(D) in the
pull-down list box.

When the preset or current value is changed during
counter operation, the change becomes effective
immediately.

When power is off, the changed preset values are
cleared and the original preset values are loaded.
For data movement when changing, confirming, and
clearing preset values, see "Changing, Confirming,
and Clearing Preset Values for Timers and Counters"
on page 4-19.

WindLDR ladder diagrams show CP (counter preset
value) and CC (counter current value) in advanced
instruction devices. The CUDD instruction cannot be
used in an interrupt program.

If used, a user program execution error will result,
turning on special internal relay M8004 and the ERR
LED on the FC6A Series MICROSmart. For details
about the user program execution errors, see "User
Program Execution Errors" on page 3-10.
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4: BAsIc INSTRUCTIONS

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 Series MICROSmart RAM as described on
preceding pages. After changing the preset values temporarily, the changes can be written to the user program in the FC6A Series
MICROSmart 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
Series MICROSmart is stopped.

To access the PLC Status dialog box from the WindLDR menu bar, select Online > Monitor > Monitor, then Online > Status.

PLC Status L2/
General | MNetwork | Connection
System Information
PLCType: FT1A-48
System Software Version: 1.82

Operation Status

Run/Stop Status: Running

After pressing the Clear or et o o Clear Button
) \Maxwmum: 91
Confirm but‘l‘:on, the dlSp,I’ay TIM/CNT Change Status: Unchanged ‘ Clear | Confirm Button
Changes to Unchanged. Calendar 10102012 10:10:10
‘Write Protection: Unproteded
Read Protection: Unproteded

Error Status: | Clear || Details.. |

Data movement when changing a timer/counter preset value

When changing a timer/counter preset value using WindLDR EC6A Series MICROSmart
Custom Monitor on WindLDR, the new preset value is

written to the FC6A Series MICROSmart RAM. The
user program and preset values in the ROM are not
changed. User Program
Note: The LCD screen and pushbuttons can also be used to
change preset values and confirm changed preset values.

X
o
IZ

User Program

Custom Monitor RAM

D

New Preset Value

Data movement when confirming changed preset values

When the Confirm button is pressed before pressing WindLDR FC6A Series MICROSmart
the Clear button, the changed timer/counter preset
values in the FC6A Series MICROSmart RAM are
written to the ROM. User Program

Changed
When uploading the user program after confirming, Confirm RAM Preset
the user program with changed preset values is Values
uploaded from the FC6A Series MICROSmart ROM to
WindLDR.

ROM

i

D

Data movement when clearing changed preset values to restore original values

Changing preset values for timers and counters in the WindLDR FC6A Series MICROSmart
FC6A Series MICROSmart RAM does not automatically
update preset values in the user memory, ROM. This

ROM

is useful for restoring original preset values. When User Program Original
the Clear button is pressed before pressing the Clear RAM Preset
Confirm button, the changed timer/counter preset |: Values

values are cleared from the RAM and the original
preset values are loaded from the ROM to the RAM.
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4: BAsic INSTRUCTIONS

CC= and CC>= (Counter Comparison)

The CC= instruction is an equivalent comparison instruction for counter current values. This 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 is an equal to or greater than comparison instruction for counter current values. This 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 decimal 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

cc= Q
10 Qo

Preset value to compare

Ladder Diagram (CC>=)

CC>= Cc3
D15 Q1

¢ The CC= and CC>= instructions can be used repeatedly for different preset values.

Program List

Instruction Data
CC= Cc2
10
ouT Qo
Program List
Instruction Data
CC>= C3
D15
ouT Q1

* 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.

o Like the LOD instruction, the comparison instructions can be followed by the AND and OR instructions.

Ladder Diagram
CC= C5
10 MO
—
10 MO Qo

Program List

Instruction Data

CC= Cc5

10
ouT MO
LOD 10
AND MO
ouT Qo
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Ladder Diagram
CC= c5 —|
10 10
Program List
Instruction Data
CC= C5
10
AND 10
ouT Qo0

Qo

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726

Ladder Diagram
CC= C5
10 Qo0
|—
10
Program List
Instruction Data
CC= C5
10
OR 10
ouT Qo
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4: BAsIc INSTRUCTIONS

Examples: CC= and CC>= (Counter Comparison)

Ladder Diagram 1

Reset

— —— CNT

10 10

2 H

4 CC= C2

- CC>= C2

Timing Chart
ON

Reset Input I0 OFF

ON

Pulse Input I1 OFF

ON

C2 OFF

ON

Output QO OFF

ON
Output Q1 OFF
Ladder Diagram 2

Reset

Program List

Instruction Data
LOD 10
LOD I
CNT C2

10
CC= Cc2

5
ouT Qo0
Cccs C2

3
ouT Q1

— ~
=~

— w
— »

— ]
—1 o
— -
—1

— ©

=
o

—

|— CNT C30 H
_|Il 1000
Pulse
—
12
Hce= @0 —(O—
500
Qo0
Ladder Diagram 3
Reset
_| |_ CNT c31 H
3 500
Pulse
—
4
H CC>= C31 _O_
350 a1
Ladder Diagram 4
| ————dNT c20 H
15 500
Pulse
16
H{ CC>= C20 —O_
150 Q
L CC>=  C20 —|/|_O_
100 Q2 Q3

IDEC

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726

Program List

Instruction Data
LOD I1
LOD 12
CNT C30

1000
CC= C30
500
ouT Qo
Program List

Instruction Data
LOD I3
LOD 14
CNT C31

500
CC>= C31
350
ouT Q1
Program List

Instruction Data
LOD 15
LOD 16
CNT C20

500
CC>= C20

150
ouT Q2
CC>= C20

100
ANDN Q2
ouT Q3

Output QO is on when counter C2 current value is 5.

Output Q1 is turned on when counter C2 current
value reaches 3 and remains on until counter C2 is
reset.

Timing Chart

1 2 500 501 502
ON
o 0o 01
ON I—l
OFF
Output QO is on when counter C30 current value is
500.

Pulse Input 12

Output QO

Timing Chart
350 351 352

12

ON

v I I | R | |
ON Ii
OFF

Output Q1 is turned on when counter C31 current

value reaches 350 and remains on until counter C31
is reset.

Pulse Input 14

Output Q1

Timing Chart
100 101 150 151 152
ol
Pulse Input I6 OF'\; ool Do« 0 11
ON
C20 (100) e |
ol
Output Q2 |
ON
Output Q3 OFF | |

Output Q3 is on when counter C20 current value is
between 100 and 149.

When the current value of C20 is between 150 and
500, Q2 is on.
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4: BAsic INSTRUCTIONS

DC= and DC>= (Data Register Comparison)

The DC= instruction is an equivalent comparison instruction for data register values. This 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 is an equal to or greater than comparison instruction for data register values. This 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 decimal 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 "LC= (Load Compare Equal To)" on page 6-8.

Ladder Diagram (DC=)
Data register # to compare with

Program List

Instruction Data

DC= D2 bC= D2
50 o0 50
out Q

Preset value to compare

Ladder Diagram (DC>=) Program List

DC>= D3 Instruction Data
D15 Q1 DC>= D3

D15
out Q1

¢ The DC= and DC>= instructions can be repeated for different preset values.

¢ 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 Ladder Diagram Ladder Diagram
| DC= D5 DC= D5 _| || DC= D5
10 MO 10 10 Q0 10 Q0
10 MO Qo0 10
Program List Program List Program List
Instruction Data Instruction Data Instruction Data
DC= D5 DC= D5 DC= D5
10 10 10
ouT MO AND 10 OR 10
LOD 10 ouT Qo0 ouT Q0
AND MO
ouTt Qo
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Examples: DC= and DC>= (Data Register Comparison)

Ladder Diagram 1

Program List

_| | MOV(W) S1— D1 - REP Instruction Data
sl D10 D2 LOD 5l
MOvV(W
| DC= D2 O— ) D10 -
> Qo D2 -
DC= D2
| DC>= D2 Q==
3 o1 5
out Qo
DC3 D2
3
Timing Chart ouT Ql
ON
Input I1 OFF |
4 4 10 10 5 5 3 3 7 3.5 2 2 2
D10 Value L I R T T |
0 4 10 10 5 5 3 3 3 3 5 2 2 2
D2 Value | I T T Ty Al I T | . ) )
Output QO is on when data register D2 value is 5.
Output QO OOF': | | | | Output Q1 is on when data register D2 value is 3
or more.
ON
Output Q1 OFF |
Ladder Diagram 2 Timing Chart
— movew) o1 D1 REP D30 Value I400|500|500|210|210I 0 I500|700I
I D50 D30
ON
Output QO | | | |
DC= D30 Put Q0 o
500 Qo Output QO is on when data register D30 value is 500.
Ladder Diagram 3 Timing Chart
— movew) o1 D1 REP D15 Value I200|355|521|249|200|350|390|600I
i} DO D15
ON
Output I0
DC>= D15 P OFF | | |
350 Q1 Output Q1 is on when data register D15 value is 350 or more.
Ladder Diagram 4 Timing Chart
L MOV(W) 51— D1— rer L D20 Value | 90 I120|180|150I 80 IIGO.HOI 95
1 D100 D20
ON
Output QO | | | |
L DC>= D20 O Put Q0 orr
150 0 ON
Q Output Q2 OFF | | | |
[1DC>= D20 1A O : _ . ,
100 Q0 o 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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4: BAsic INSTRUCTIONS

SFR and SFRN (Forward and Reverse Shift Register)

FC6A Series MICROSmart have a shift register consisting of 256 bits which are allocated to RO through R255. Any number of
available bits can be selected to form a train of bits which store on or off status. The on/off data of constituent bits is shifted in the
forward direction (forward shift register) or in the reverse direction (reverse shift register) when a pulse input is turned on.

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 RO I Instruction Data
10 4\ LOD 10
Pulse i i LOD n
_| | # of Bits First Bit RO to R255 LoD o
il # of Bits 1 to 256 SFR RO
_| Data 4
12

Structural Diagram

Shift Direction

Reset
— |

10

| 22 JRro|Ri|R2|R3
7]

Pulse
—

I 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.

Note: 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. See Chapter 5 "Functions and Settings" - "Memory Backup" in the "FC6A Series
MICROSmart User’s Manual".

Note: The SFR instruction cannot be used in an interrupt program. If used, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the FC6A Series MICROSmart. For details about the user program execution errors, see "User Program Execution
Errors" on page 3-10.

Note: For restrictions on ladder programming of shift register instructions, see "Restriction on Ladder Programming" on page 4-33.
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Ladder Diagram Program List

Reset
SFR RO H Instruction Data
10 4 LOD 10
Pulse LOD 11
_| |_ LOD 12
b . SFR RO
ata 4
_|12 LOD RO
ouT Qo
— ———O— LoD R1
RO Qo ouT Q1
LOD R2
— F———0O— out Q2
R1 Q1 LOD R3
L O ouT Q3
R2 Q2
L C Timing Chart
R3 Q3 Reset Input I0 oc;r: |_|
—»—«— One or more scans are required
ON
Pulse Input I1 OFF |_| |_| |_| |_| |_| |_| rl |_| |_|
Data Input 12 1 [ 1 T 1 1 [
T LY LY
RO/QO OFF | I|\ l|\ ll\ | | | | |
ON
RUQL o I I\ l‘ [
ol
R2Q2 oo I I\ L1 1 1 |
ON
R3/Q3 orr I
Ladder Diagram Program List
Reset Instruction Data
|— SFR RO —( )—
e 4 03 LOD I
Pulse LOD 12
— — LOD I3
12 SFR RO
Data 4
— | ouT Q3
I3 LOD RO
1 ouTt Qo
_|R0' 8_ LOD R1
ouT Q1
— |
R1 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.

Setting and Resetting Shift Register Bits

* Any shift register bit can be turned on using the SET instruction.

s ¢ Any shift register bit can be turned off using the RST instruction.
10 RO e The SET or RST instruction is actuated by any input condition.
®
I R3
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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 ¥ m
_| I SFRN R20 O Instruction Data
7 LOD 10
I0 \ Qo0
Pulse - LOD I1
_| |_ # of Bits Last Bit RO to R255 Lob D
ol # of Bits 1 to 256 SFRN R20
Data 7
_|12| ouT Qo0
LOD R21
_| { O_ ouT Q1
R21 QL LOD R23
ouT Q2
— | O— LOD R25
R23 Q2 ouT Q3
— |
R25 Q3

¢ 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 4-24.

Structural Diagram

Shift Direction
B S —

Reset
| H

10

R20|R21 R22|R23 R24|R25|R26 —Data| o
12

Pulse
I
1

Last Bit: R20 # of Bits: 7 1

Note: Output is initiated only for those bits highlighted in bold print.

Note: 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. See Chapter 5 "Functions and Settings" - "Memory Backup" in the "FC6A Series MICROSmart
User’s Manual".

Note: The SFRN instruction cannot be used in an interrupt program. If used, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the FC6A Series MICROSmart. For details about the user program execution errors, see "User Program Execution
Errors" on page 3-10.

Note: For restrictions on ladder programming of shift register instructions, see "Restriction on Ladder Programming" on page 4-33.
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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 4-24. Next, the SFRN instruction is programed as detailed in the "Reverse Shift Register (SFRN)" on page 4-26.

Ladder Diagram

Program List

- lReSEt SFR R22 I Instruction Data
11 6 LoD 11
Pulse LOD 12
— LOD 13
12 . SFR R22
ata
L — 6
3 LOD 14
Reset LOD 5
—| |— SFRN R22 H LOD 16
14 6 SFRN R22
Pulse 6
— — LOD R23
15 ouT Qo0
Data LOD R24
_|16| ouT Q1
LOD R26
| —O ouT Q2
R23 Qo0
R24 Q1
R26 Q2
Structural Diagram
Forward Shifting
—_—
Reset First Bit: R22 # of Bits: 6 Reset
— | |
I1 14
| 22— 1R22|R23|R24|R25|R26 |R27 ——22 ]
I3 16
_| | Pulse Pulse | I_
IZI Last Bit: R22 # of Bits: 6 II5
-

Reverse Shifting

Note: Output is initiated only for those bits highlighted in bold print.

IDEC
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SOTU and SOTD (Single Output Up and Down)

The SOTU instruction “looks for” the transition of a given input from off to on. 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.

A total of 3,072 SOTU and SOTD instructions can be used in a user program.

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.

The SOTU or SOTD instructions cannot be used in an interrupt program.

If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series
MICROSmart. For details about the user program execution errors, see "User Program Execution Errors" on page 3-10.

When a CPU relay is defined as the SOTU or SOTD output, it may not operate if the scan time is not compatible with relay
requirements.

Ladder Diagram Program List
— soru Instruction Data
10 Qo LOD 10
SOTU
— sotd ouT Qo0
I0 Q1 LOD 10
SOTD
out Q1

Note: For restrictions on ladder programming of SOTU and SOTD instructions, see "Restriction on Ladder Programming" on page 4-33.

Timing Chart
Input I0 OOF’: _l I—l I_
OutpUE QO oot
Output Q1 o T T
>l T e T

Note: "T” equals one scan time (one-shot pulse).

There is a special case when the SOTU and SOTD instructions are used between the MCS and MCR instructions (see "MCS and
MCR (Master Control Set and Reset)" on page 4-29). 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 12 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.

Ladder Diagram Timing Chart

_| |— MCS H Input I1 OC::I: | | |
1
ON
Input 12 | I | |
O OFF
M1 sotuouputMt S| [] []

ON
M2 SOTD Output M2 OFF | I

— — sotu
2

— |— sotD
2

No Output  No Output
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MCS and MCR (Master Control Set and Reset)

The MCS (master control set) instruction is usually used in combination with the MCR (master control reset) 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
SOTU Rising edges (ON pulses) are not detected.
SOTD Falling edges (OFF pulses) are not detected.
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.

Current values are held.
CNT, CDP, and CUD Pulse inputs are turned off.
Countout statuses are turned off.

Shift register bit statuses are held.
SFR and SFRN 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 H Instruction Data
10 LOD 10
MCS
LOD I1
— ———O— ouT Qo
I Qo MCR
MCR M
Timing Chart
Input I0 OFF | |
ON
InputIl oo | | | | | | | |
ON
Output Q0 e 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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Multiple Usage of MCS instructions

Ladder Diagram

_|Il

MCs

— F——0O—
2 Qo

MCS

_|13

— ————O—
14 Q1

_|15

MCS

—H ————O—
I6 Q2

MCR

Program List

Instruction Data
LOD 11
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 12 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.

Counter and Shift Register in Master Control Circuit

Ladder Diagram

—] MCS
Il
Reset
_| |_ CNT C2
13 10
Pulse
12
Reset
SFR RO
13 4
Pulse
_| |_
12
Data
_| I_
14
MCR
4-30

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 I14.

When input I1 is off, the MCS is executed so that subsequent inputs I2 through I4 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

Input I1 o | |

OFF

ON

Input 12 OFF

ON

Counter Pulse Input OFF

ON
OFF

]]]

[ 1
[
[

Shift Register Pulse Input
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JMP (Jump) and JEND (Jump End)

The JMP (jump) instruction is usually used in combination with the JEND (jump end) 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.

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
SOTU Rising edges (ON pulses) are not detected.
SOTD Falling edges (OFF pulses) are not detected.
OUT and OUTN All are held in current status.
SET and RST All are held in current status.

Current values are held.

TML, TIM, TMH ™
, TIM, TMH, and TMS Timeout statuses are held.

Current values are held.

CNT, CDP, and CUD Pulse inputs are turned off.
Countout statuses are held.

Shift register bit statuses are held.
SFR and SFRN Pulse inputs are turned off.

The output from the last bit is 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.

Ladder Diagram Program List
| Instructi Dat
L e - nstruction ata
10 LOD 10
IMP
LOD I1
— ——O— ouT Qo
I Qo JEND
JEND [
Timing Chart

Input1o oo | | | |
mputtt | [ 1 [7] 1 1
[ ]

Output QO

ON
OFF | I

When input I0 is on, JMP is executed so that the subsequent output
status is held.

When input I0 is off, JMP is not executed so that the following program is
executed according to the actual input statuses.
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Ladder Diagram

— — M H
Il

— ———O—
12 Q0

— ——— P H
I3

— 0O
14 Q1

— | IMP
I5
H ————O—
16 Q2
JEND H

Program List

Instruction Data
LOD Il
JMP
LOD 12
ouT Qo0
LOD 13
JMP
LOD 14
ouT Q1
LOD 15
JMP
LOD 16
ouT 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 QO 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 I1 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.

END

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 scanis 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

— —————O—
10 Qo0

— —————O—
1 Q1

END IH

4-32

Program List

Instruction Data
LOD 10
ouT Qo
LOD I1
ouT Q1
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
—  Program |_ Prohibited Program | —
Relay 1 Instruction
A
Vertical ; Vertical
Line A Relay 2 Line B

Closed Circuit Block

OUT, OUTN, SET, RST, 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 FC6A Series MICROSmart.

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 TO _| |_| |_ TIM T0
MO M1 100 Qo0 MO M1 100
I — 1 | O—
M2 MO LTOJ Qo
M2
Prohibited Ladder Program 2 Modified Ladder Program 2

—{ TIM TO | —] ™ TO
MO M1 100 Qo0 MO M1 100
—{ TIM T1 — ™ T1
M2 50 M2 50
— |
—
T1

5P
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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)

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
kokskkok kkokskok k% assigned by Dl

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 X — 1-99

For valid device address ranges, see "Device Addresses" 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) which can be 0 through 65,535.

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.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the FC6A Series MICROSmart. For user program execution errors, see "User Program Execution Errors"
on page 3-10.

M8124 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.

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 —> MO0 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 MO through M7 and M10 | 0 I 0 | 1 I 1 || 0 | 0 I 0 | 0 || 0 I 0 | 1 I 1 || 1 | 0 I 0 | 1 |
through M17. MO 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 o | 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
1 D10 D2 by source device S1 is moved to data register D2 D1
assigned by destination device D1. D2l 930 |
I T
D10 930 |
Data Type: Double Word
D10-D11 — D2'D3
|_ MOV(D) S1— D1 - REP When input I1 is on, data in data registers D10 and D11 Do
1 D10 D2 assigned by source device S1 is moved to data registers D1
D2 and D3 assigned by destination device D1. D2 <
D3
T
D10 || Double-
word
D11 Data

Double-word Data Move in Data Registers

When a data register, timer, or counter is selected as a double-word device, the upper-word data is loaded from or stored to the
first device selected. The lower-word data is loaded from or stored to the subsequent device.

Double-word Destination Device: Data Register Data Move to Data Registers

Double-word
— Mov(D) S1- D1- REP Source Data 4660 | Lo
305419896 DO igh Wor
n 305419896 | (1234h) |
(12345678h) 22136 |
(5678h) Low Word D1
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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)
— MovV(w)  S1R D1-  REP
|—‘H b0 020 3 * pio [ 110 | p20 [ 112 |
D11 111 D21
D12 112 D22
o Data Type: Double Word
Source (Repeat = 3) Destination (Repeat = 0)
—{ Mov(D) S1R Dl1-  REP
|_{Iz DIO D20 3 “ D10 || 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- D1iR REP
|_‘13I DI0 D20 3 D10 || 110 | D20 Jl_110 |
D11 111 —— D21 110
D12 112 —— D22 110
e Data Type: Double Word
Source (Repeat = 0) Destination (Repeat = 3)
|_ MOV(D) S1- D1iR REP
|_‘I4 ST T * oofio b o[ ]
D11 111 D21 111
D12 112 [ D22 110
——— | —_——
D13 113 D23 111
D14 114 [ D24 110
L I 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— MOV(W) S1R D1R REP
|—¢IS o0 o0 3 * p10 | 110 J————=p20 | 110 |
D11 111 [———> D21 111
D12 112 [—————> D22 112
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5: MoVE INSTRUCTIONS

o Data Type: Double Word

S1R
D10

MOV(D)

D1R
D20

REP

e
16

e Data Type: Float

Source (Repeat = 3)

Destination (Repeat = 3)

p1of 110
pit|[ 111 |
p12|[ 112 |
p13[ 113 |
D14 114 |
p15| 115 |

p20| 110
] [ p21| 111 |
p22| 112 |
] [ p23[ 113 |
D24 114 |
] [ p25( 115 |

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.

e
Il

S1R
D10

MOV(F)

D1R
D20

REP
3

1

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

1

—{ Mov(w)  si- DIR  REP
110 D10 MO 3

e Data Type: Double Word
—{ Mov(D) S1- DIR  REP
I_{Ill D10 MO 3

1

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.

Source (Repeat = 3)

Destination (Repeat = 3)

D10-D11| 1.5 |——> D20'D21| 1.5
D12:D13 || Invalid |—><—> D22'D23| 11.1
D14'D15|| 3.44 |——> D24D25| 3.44

Source (Repeat = 0)

Destination (Repeat = 3)

p1o| 110 |
pi1 111 |
D12 112

Source (Repeat = 0)

p1o||_ 110
D11 __111__:}____
p12|| 112 |

p13|| 113 |

D14 114 |

p15| 115

S1R
D10

D1R
D12

— sotu — MOV(W)
112
Source:
Destination:

54

REP
4

D10 through D13 (Repeat = 4)
D12 through D15 (Repeat = 4)

MO through M7, M10 through M17
——>M20 through M27, M30 through M37
L »M40 through M47, M50 through M57

Destination (Repeat = 3)

MO through M7, M10 through M17
[MZO through M27, M30 through M37
[M40 through M47, M50 through M57

M60 through M67, M70 through M77

|:M80 through M87, M90 through M97
M100 through M107, M110 through M117

Before Execution

After Execution

D10 1 D10 1
D11 2 D11 2
D12 3 D12 1
D13 4 D13 2
D14 D14 1
D15 D15 2
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5: Move INSTRUCTIONS

MOVN (Move Not)

S1 NOT —» D1
— MOVN(*)  Si(R) D1(R) REP When input is on, 16- or 32-bit data from device assigned by S1 is inverted bit by bit
kKK kokkkk *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 1-99
D1 (Destination 1) First device address to move to — X & X X X X —= — 1-99

For valid device address ranges, see "Device Addresses" 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) which can be 0 through 65,535.

Valid Data Types

W (word)

I (integer)

D (double word)

L (long) 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.

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 or integer data) or 32 points (double-word or long data) are used. When repeat is
set for a bit device, the quantity of device bits increases in 16- or 32-point increments.

x| X| X| X

Examples: MOVN

M10 NOT — M50
; MOVN(W)  S1- D1-  REP When input 10 is on, the 16 internal relays, starting with M10 assigned by source device
I0 M10 M50 S1, are inverted bit by bit and moved to 16 internal relays starting with M50 assigned by
destination device D1.
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  5nd M20 through M27 are inverted and moved to 16 internal
(M0027-M0010): | 0 I 0 | L I 1 || 0 | 0 I 0 | 0 || 0 | 0 I 1 | 1 || 1 I 0 | 0 I 1 | relays M50 through M57 and M60 through M67. M50 is the LSB
(least significant bit), and M67 is the MSB (most significant bit).

After inversion MSB ot LsB
r Inversi
(M0067-M0050): [t]1fofof[s]1]a]a][z]1]o]o][o]1]1]0]

810 NOT — D2
|_ MOVN(W) S1- D1 - REP When input I1 is on, decimal constant 810 assigned by source device S1 is converted into
1 810 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]o]o][oJo[1]1][ofo]1]o][1]0]1]0] DO
MSB D1 LSB o2y —
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 |
D20 || 64605
j— MOVN(W) 55136 DD126 REP When input I2 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)

S1+S2 - D1+ D2
|_ IMOV(*) S1(R) S2 D1(R) D2 REP When input is on, the values contained in devices assigned by S1 and
BRRRR KRRk RRRkk kR *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.

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 "Device Addresses" on page 2-1.
& 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) which can be 0 through 65,535.

When F (float) data is selected, only data register can be designated as S1 or D1.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the FC6A Series MICROSmart.

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.

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, turning on special internal relay
M8004 and the ERR LED on the FC6A Series MICROSmart. For user program execution errors, see "User Program Execution Errors" on page 3-10.

Valid Data Types

W (word) X When S1 (source 1) is a word device and D1 (destination 1) is a Q, M, or R bit device, the data is transferred as
I (integer) — 16 points or 32 bits, depending on the data type. When repeat is assigned for a bit device, the quantity of device
D (double word) X 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) X 1 point (word data) or 2 points (double-word 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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Example: IMOV
e Data Type: Word

— IMOV(W)  S1- S2 D1 - D2 REP
10 D20 C10 D10 D25 D20
D20 + C10 - D10 + D25 2
Source device S1 and destination device D1 determine the type of device. Source device S2 and destination device D2 D22
are the offset values to determine the source and destination devices. D23
If the current value of counter C10 assigned by source device S2 is 4, the source data is determined by adding the D24 | 6450
offset value to data register D20 assigned by source device S1: D25 20
D(20 + 4) = D24 =N
If data register D25 contains a value of 20, the destination is determined by adding the offset value to data register D30 | 6450 |
D10 assigned by destination device D1: IR
D(10 + 20) = D30 cio| 4 |
As a result, when input I0 is on, the data in data register D24 is moved to data register D30.
e Data Type: Float
D2
|_ IMOV(F) S1- S2 D1 - D2 REP 0 sSS
10 D20 D50 D10 D51 D21
D22:D23|| 2.73
D20 + D50 — D10 + D51 I
If data register D50 contains a value of 2, the source data is determined by adding the offset value to data register D30-D31 | 273 |
D20 assigned by source device S1: D(20 + 2) = D22 =
gned by ( ) ="
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 D50 ;
As a result, when input I0 is on, the data in data registers D22-D23 is moved to data registers D30-D31. D51 20
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5: MoVE INSTRUCTIONS

IMOVN (Indirect Move Not)

S1+ S2 NOT —» D1 + D2

’_( |_ IMOVN(*)  S1(R) S2 D1(R) b2 REP When input is on, the values contained in devices assigned by S1 and
e B s > 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.

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 4 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 "Device Addresses" 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), 0 through 65,535.

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.

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, turning on special internal relay
M8004 and the ERR LED on the FC6A Series MICROSmart. For user program execution errors, see "User Program Execution Errors" on page 3-10.

Valid Data Types

W (word) X When S1 (source 1) is a word device and D1 (destination 1) is a Q, M, or R bit device, the data is transferred as
I (integer) — 16 points or 32 bits, depending on the data type. When repeat is set for a bit device, the quantity of device bits
D (double word) X 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: IMOVN

|— IMOVN(W) S1 S2 D1 D2 REP b10 | 4 |
0 Clo D10 D30 D20 T
D19
C10 + D10 NOT — D30 + D20 —
D20 15
Source device S1 and destination device D1 determine the type of device. Source device S2 and destination device D2 S
. i . D21
are the offset values used to determine the source and destination devices.
N:
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
/\/,
If data register D20 assigned by destination device D2 contains a value of 15, then the destination is determined by ]
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 I0 is on, the current value of counter C14 is inverted and moved to data register D45. C15
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MOVC (Move Characters)

The MOVC instruction moves a character string with the specified character set.

Ladder Diagram

MOVC S1 D1 N

| KRKKRKN KRKKRKN *%

T

String size

Operation

When the input is on, a NULL terminator (0x00) (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'=0x31 '2'=0x32
S12'1234 D0001 '3'=0x33 '4'=0x34
- : D0002 0x00
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 - - - - — — X1t - — —
*1 Special data registers cannot be used.
Settings
MOVC (Store Character) ? MOVC (Store Character) ?
Devices | Settings Devices | Settings
(2) @3)
D1 (FirstDR) (1)41 (Input Character String): D1: DO00O-D0002
Tag Name: 1234
Device Address:
Comment:
4
( )Character Set: ASCII |Z||
(5)
Character String Size: 5 bytes
(6)
Decoded Input Character String (ASCII) :
1234
oK | | Cancel oK | | Cancel
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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.

mD1 (destination 1) setting

(2) First DR
Specify the first data register of the data registers where the character string is stored.

mOther settings

(3) 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 (2), or the first DR (2) is not
configured.

Note: The device range is displayed as follows when the specified data registers are out of range.

MOVC (Store Character) ?

51 (Input Character String): D1: D7999 - Qut of Range

[ ____--—-—----"-

(4) Character set
Select the character set of the character string from the following six types of character sets:
e ASCII
 Unicode (UTF-8)
« Japanese (IS0-2022-]P)
* Japanese (Shift-JIS)
e Chinese (GB2312)
* Western European (ISO 8859-1 (Latin 1))

(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 (4) and
displayed in this text box.
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BMOV (Block Move)
— BMOV(W)  s1 N-W D1
KKKk k KKKk kK Kk kKKK
N blocks of 16-bit data
S1 First 16-bit data
S1+1 Second 16-bit data
S1+2 Third 16-bit data

N

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.

Block Move

——

D1
D1+1
D1+2

N blocks of 16-bit data

First 16-bit data

Second 16-bit data

Third 16-bit data

N

S1+N-1 Nth 16-bit data D1+N-1 Nth 16-bit data
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 X1t Xt x — X2 —
D1 (Destination 1) First device address to move to — X X® X X% x4 X — — —

For valid device address ranges, see "Device Addresses" 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.

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, turning on special internal relay
M8004 and the ERR LED on the FC6A Series MICROSmart. For user program execution errors, see "User Program Execution Errors" on page 3-10.

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)

D (double word)

L (long)

F (float)

Special Internal Relay M8024: BMOV/WSFT Executing Flag

While the BMOV or WSFT is executed, M8024 turns on. When completed, M8024 turns off. If the CPU is powered down while
executing BMOV or WSFT, M8024 remains on when the CPU is powered up again.

Example: BMOV

SOTU

’—H—
10

BMOV(W)  Si N-W

D10 5

D1
D20

D10 through D14 — D

When input I0 is turned on, data of 5 data registers, starting with D10 assigned by source device

20 through D24

N-W, or destination, 16 points (word data) are used.

S1, is moved to 5 data registers starting with D20 assigned by destination device D1.

IDEC

D10 2005 || —> D20

D11 12 ——> D21

D12 25 —> D22
I—

D13 12 —> D23

D14 30 ——> D24

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726

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.

2005
[ 12 ]
25
12
B
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IBMV (Indirect Bit Move)

S1+S2 - D1+ D2

|_ IBMV S1(R) 52 D1(R) D2 REP When input is on, the values contained in devices assigned by S1
kkkkok kokskkk kkkkk kkkkk Xk
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.

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 = 0-65,535 —
D1 (Destination 1) Base address to move to — X &4 X - - X -= — 1-99
D2 (Destination 2) Offset for D1 X X X X X X X —= 0-65,535 —

For valid device address ranges, see "Device Addresses" on page 2-1.
& 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.

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, turning on special internal relay
M8004 and ERR LED on the FC6A Series MICROSmart. For user program execution errors, see "User Program Execution Errors" on page 3-10.

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 S1- s2 DI- D2  REP
10 M10 D10 Qo cs

“ M10 + 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 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  MI5 M10
source data is determined by adding the offset value to internal relay M10 | | | | ” | | | || | .:H | | | |
assigned by source device S1. NIVIVIVIY,

5th from M10

If the current value of counter C5 assigned by destination device D2 is 12, Q17 Q14 Q10 Q7 Q0
the destination is determined by adding the offset value to output Q0 | | | .l | | | | | | | | | | | | | |
assigned by destination device D1. | SAVAVAVAWAVAVAVAWAVAVAY,

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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— sotu | BMv S1- s2 Di- 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 | | | .l | | | || | | | || | | | |
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 Qo0 9 3

M10+5—-> Q0 +9
’_¢ — sotu — 1BMV S1R s2 D1R D2 REP Repeat = 3

Since source device S1 is internal relay M10 and the value of source M27 MZO Mi7  Mis5

device S2 is 5, the source data is 3 internal relays starting with M15. | | | | | |-:| D:I:I:‘

Since destination device D1 is output Q0 and the value of destination |VANAVAVAY,

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 Qo0
| VA \J 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 pio [ [ [T |-:| D:D:‘

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 I2 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)

S1 4 S2 NOT — D1 + D2
|_ IBMVN S1(R) 52 D1(R) D2 REP When input is on, the values contained in devices assigned by S1
kokskkk kkkkk kkkkk kokskkk kk
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.
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 —= 0-65,535 —

D1 (Destination 1) Base address to move to — X 4 X - - X -= — 1-99

D2 (Destination 2) Offset for D1 X X X X X X X —= 0-65,535 —

For valid device address ranges, see "Device Addresses" on page 2-1.
& 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.

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, turning on special internal relay
M8004 and ERR LED on the FC6A Series MICROSmart. For user program execution errors, see "User Program Execution Errors" on page 3-10.

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.

Examples: IBMVN

M20 + D10 NOT — QO + C5

M20 D10 Qo C5

|_¢ | sotu | BMWN S1- s2 D1 - D2  REP
10

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 | | I | || | | .l I | I || | I | |

by source device S1. Y AYAVAVAVAAVAVAY
NOT  gth 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 Q17 Q12 Q10 Q7 Q0

destination device D1. | | I | ||:. I || I | I || | I | |
VAV VAVAVAWAVAVAY,
10th from QO

As a result, when input I0 is on, the ON/OFF status of internal relay M30 is inverted and moved to output Q12.
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5: Move INSTRUCTIONS

NSET (N Data Set)

S1,S2,S3, ..., Sn — D1, D2, D3, ..., Dn
|_¢ —{ NsET(%) St e Sn D1

When input is on, N blocks of 16- or 32-bit data in devices assigned by S1, S2,
kokskkk kkokskk kokskkk
S3, ..., Sn are moved to N blocks of destinations, starting with device
assigned by D1.

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
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 —
D1 (Destination 1) First device address to move to — X & X X X X —= — —

For valid device address ranges, see "Device Addresses" 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.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the FC6A Series MICROSmart.

Make sure that the last destination data determined by D1+N-1 (word or integer data) or D1+2N-2 (double-word, long, or float data) is within the
valid device range. If the derived destination device exceeds the valid device range, a user program execution error will result, turning on special
internal relay M8004 and ERROR LED on the FC6A Series MICROSmart. For user program execution errors, see "User Program Execution Errors" on
page 3-10.

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) 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 |— NSET(F) s1 s2 s3 s4 S5 D1 0.51 — D20:D21 | 0.51 |
10 0.51 2.34 7.89 3.33 10.0 D20 2.34 D22:023 | 2.34

7.89 ——> D24'D25| 7.89 |

Five constants 0.51, 2.34, 7.89, 3.33, and 10.0 — D20 through D29 L
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 s ——
data registers starting with D20 assigned by destination device D1. 10.0 —— D28'D29 | 10.0
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5: MoVE INSTRUCTIONS

NRS (N Data Repeat Set)

S1 - 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

Source data for repeat set b1 First 16-/32-bit data
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:
D14+N-1 or D1+2N-2 Nth 16-/32-bit data
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 4 X X X X - — —

For valid device address ranges, see "Device Addresses" on page 2-1.
For the N-W, 1 word (16 bits) is always used without regard to the data type.
& 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.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the FC6A Series MICROSmart.

Make sure that the last destination data determined by D1+N-1 (word or integer data) or D1+2N-2 (double-word, long, or float data) is within the
valid device range. If the derived destination device exceeds the valid device range, a user program execution error will result, turning on special
internal relay M8004 and ERROR LED on the FC6A Series MICROSmart. For user program execution errors, see "User Program Execution Errors" on
page 3-10.

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) 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(F)

———> D30°D31| 123.4

|—{  sotu < NRS(F)  Nw st D1 D25:D26
10

5 D25 D30 —> D32'D33| 123.4
D25-D26 — D30 through D39 —> D34'D35| 123.4
When input 10 is turned on, data of data registers D25°D26 assigned by source device S1 is moved to 10 —> D36'D37| 123.4

data registers starting with D30 assigned by destination device D1.

—> D38'D39| 123.4
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5: Move INSTRUCTIONS

XCHG (Exchange)

Word data: D1 & D2
I XCHG(*) D1 D2 Double-word data: D1'D1+1 — D2, D2+1
kkskkok kokskkok
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 "Device Addresses" on page 2-1.
4 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.
e Data Type: Double Word
) Before Exchange After Exchange
TU F— XCHG(D D1 D2
11|_ 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 ) 1234567890
D31-D32 and D37-D38 assigned by devices D1 and D2 D37°D38 > D37°D38

are exchanged with each other.
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5: MoVE INSTRUCTIONS

TCCST (Timer/Counter Current Value Store)

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
BRRRxRkkokk *x current value of 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 - = — 1-99

For valid device address ranges, see "Device Addresses" 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).

Since the TCCST instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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.

Example: TCCST

When input 12 is turned on, 99,998 is written to the current value of counter C23.

Ladder Diagram Timing Chart
N
| CNTD €23 M Reset Input 10 .- [
10 100000 on | 90908 99999 99998 99999 100000
oy pusenputry x| [ I I 1l
I1 ON
Counter C23 OFF | |
[ Lc=(D) O—
N
C23 99999 Q0 Input12 [
— — sotu |— TCCST(D) S1- D1 - REP H ON
D 99998 €23 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)

H R o = o @
CMP<> (Compare Unequal To)

H e 0 mo on W
CMP< (Compare Less Than)

H e e om w
CMP> (Compare Greater Than)

i

CMP<= (Compare Less Than or Equal To)

’—H—

CMP<=(*) S1(R)
AND/OR *kokkok

S2(R)

ok skok

D1(R)

kkokkk

REP

kk

CMP>= (Compare Greater Than or Equal To)

’—H—

IDEC

Data type W or I: S1=S2 > Dlon
Data type D, L, or F: S1-S1+1 = S2'S2+1 — D1 on
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.

Data type W or I: S1#S2 —» D1lon
Data type D, L, or F: S1-S1+1 # S2:S2+1 — D1l on
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.

Data type W or I: S1<S2 > Dlon
Data type D, L, or F: S1-S1+1 < S2'S2+1 — D1 on
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.

Data type W or I: S1>S2 > D1lon
Data type D, L, or F: S1-S1+1 > S2:S2+1 — D1 on
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.

Data type W or I: S1<S2 - Dlon
Data type D, L, or F: S$1-S1+1 < S2'S2+1 — D1 on
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.

Data type W or I: S1>S2 —» D1lon

AND/OR SRRk RRkEk sokskoR . 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.
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6: DATA COMPARISON INSTRUCTIONS

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 "Device Addresses" on page 2-1.

When only S1 and/or S2 is repeated, the logical operation type can be selected from AND or OR.

& 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.

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,
turning on special internal relay M8004 and ERR LED on the FC6A Series MICROSmart. For user program execution errors, see "User Program
Execution Errors" on page 3-10.

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) 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.

Special Internal Relays M8150, M8151, and M8152 in CMP=

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. S2 Value M8150 M8151 M8152 St::us
When S1 < S2, M8152 turns on.
(1)S1 >8S2 ON OFF OFF OFF
s1 (2)S1 =52 OFF ON OFF ON
(3)S1<8S2 OFF OFF ON OFF
Small A Large
- > > When repeat is designated, the comparison result of the last repeat cycle
s2 1) (2) 3) 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.
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6: DATA COMPARISON INSTRUCTIONS

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.

o Data Type: Word

— cMP>=(W) S1- S2- Di- REP
’_(10 DI0 D20 QO D10

D10

D1

D20 QO turned on

D20 QO turned off

o Data Type: Integer

—cMP>=()  Ssi- s2- Di- REP
’_‘11 D30 D40 Q1 “ D30

D30

D1

D40 Q1 turned on

D40 Q1 turned off

e Data Type: Double Word

—]cmP>=(D) s1- s2- Di- REP
’_{12 D50 D60 Q2
s1 ) D1
D50-D51|| 23456789 | <— D60'D61|| 12345678 | — Q2 turned on
D50-D51| 23456789 | <—> D60'D61| 34567890 || — Q2 turned off

e Data Type: Long

|— CMP>=(L) S1- S2 - D1-  REP
3 D70 D80 Q3

S1 S2 D1

D70'D71 12345678 <—> D80'D81 —12345678 —> Q3 turned on
D70-D71 —12345678 ~<—> D80-D81 34567890 —> Q3 turned off

e Data Type: Float

—cmp>=(F)  si- s2- Di- REP
'_(14 D0 D95 Q4 “

S2 D1

st
D90-D91 <—>  D95D9% 12.345 — Q4 turned on
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6: DATA COMPARISON INSTRUCTIONS

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 ~@:§|—» 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 D10 15 M10 3 D10 | 10 |- 15
DIl | 15 |<——> 15 —»ﬁ—» M10
D12 20 < 15 A

e Data Type: Double Word (Repeat Logical Operation AND)

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
—] cMP>=(D) S1R  S2- Di- REP _ _
0 |AwD D20 D30 M50 3 p20-b21 =~ 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

o Data Type: Word (Repeat Logical Operation OR)

|—<|—
10

CMP>=(W)
OR

S1R
D10

S2R
D20

D1 -
M10

REP
3

S1 (Repeat = 3)

o0 [_10_]~—~

S2 (Repeat = 3)

D1 (Repeat = 0)

D11
D12

30

20

B

>

D22

100

om [0
D21 [ 20 M10

e Data Type: Double Word (Repeat Logical Operation AND)

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
j—]CMP>=(D) SIR S2R  D1- REP
10 AND D20 D30 M50 3 D20-D21  <—> D30-D31
D22':D23 ~<—> D32'D33 AND M50
D24:D25 <—> D34'D35
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6: DATA COMPARISON INSTRUCTIONS

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

'_( |— CMP>=(W) S1R S2R D1R REP
10

D10 D20 M10 3

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 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

CMP>=(D) SIR S2R DI1R REP

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)
10 D20 D30 M50 3 D20'D21 <—> D30'D31 ——— > M50

D22'D23 <—> D32'D33 ————> M5l

D24:'D25 =<—> D34'D35 ———> M52

Comparison Output Status

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.

ON
— CMP>=(W)  S1- S2- D1- REP InputI0 o | | | |
10 D10 cl R Comparison  D10>C1 I—l I—l
>
Result D10<cC1

Comparison  ON | | | |
Output Q0  OFF

This program turns the output off when the input is off.

ON
CMP>=(W) S1- S2- Di- REP Input10 o

N E—

10 D10 Cl MO Comparison ~ D10>C1 | | | |
| Result D10 ;C1

1 [ 1

Output QO

ON
OFF
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6: DATA COMPARISON INSTRUCTIONS

ICMP>= (Interval Compare Greater Than or Equal To)

Data type W or I: S1>S2 >S3 - D1on
’_( |_ ICMP>=(*) s1 2 S3 D1 “ Data type D,' L, F: Sl'Sl_+1 252'S;+1 >S3'S3+1 -» D1 on
SRRk KEERK KRRk . 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.
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 & - - - = —= — —

For the valid device address range, see "Device Addresses" 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.

When F (float) data is selected and S1, S2, or S3 does not comply with the normal floating-point format, a user program execution error will result,
turning on special internal relay M8004 and ERR LED on the FC6A Series MICROSmart.

When the data of S1 is smaller than that of S3 (S1 < S3), a user program execution error will result, turning on special internal relay M8004 and ERR
LED on the FC6A Series MICROSmart. For user program execution errors, see "User Program Execution Errors" on page 3-10.

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. D1
When S2 < s3, M8151 turns on. S2 Value M8150 M8151 M8152 Status

When S1 > S2 > S3, M8152 turns on. (1)S2<S3 OFF ON OFF OFF

o3 1 (2)S2=53 OFF OFF OFF ON

M8151 M8152 M8150 (3)S3<S2<5S1 OFF OFF ON ON

Small | J Large (4)S2 =51 OFF OFF OFF ON

= N N > 5)52 > S1 ON OFF OFF OFF

S2 1) (2 3) 4) ©) ©)

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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6: DATA COMPARISON INSTRUCTIONS

Example: ICMP>=

D10 > D11 > D12 —» Q1 goes on
’—( |— SOTU p— ICMP>=(W) S1 S2 S3 D1
10

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.

S3 D1 M8150 M8151 M8152 M8004
D10 = D12 —> Q1 goes on OFF OFF OFF OFF
D10 < D12 - —> Q1 goes off ON ON OFF ON
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6: DATA COMPARISON INSTRUCTIONS

LC= (Load Compare Equal To)

LC=(*)

kokkkok

ok kkox

L]

Data type W or I: S1 =52
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<>(¥)

kokkkox

kkokkk

k)

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<(¥)

ok kkok

kkokkk

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 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>(¥)

kokkkox

kkokkk

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 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<=(¥)

ok kkok

kkokkk

L]

Data type W or I: S1< 82
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>=(*)
Hokokokok

kKK k%

Valid Devices

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 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.

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 "Device Addresses" 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.

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,
turning on special internal relay M8004 and ERR LED on the FC6A Series MICROSmart. The output to the following instructions is turned off. For user
program execution errors, see "User Program Execution Errors" on page 3-10.

Valid Data Types

W (word)

I (integer)

D (double word)

L (long)

F (float)

X[ X| X| X[ X

6-8
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When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned, 16 points
(word or integer data) or 32 points (double-word or long data) are used.

When a word device such as T (timer), C (counter), or D (data register) is assigned, 1 point (word or integer
data) or 2 points (double-word, long, or float data) are used.
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6: DATA COMPARISON INSTRUCTIONS

Examples: LC

Ladder Diagram 1

Reset

—| |—— CNTD

10 100000

c2 H

L Lc=(D)
Q 99997

LC>=(D)
Q 99996

Timing Chart
ON

Reset Input I0 OFF

ON

Pulse Input I1 OFF

ON

2 o

ON

Output QO OFF

ON

Output Q1 OFF

Ladder Diagram 2

—O—

Qo0

Q1

Program List

Instruction Data
LOD 10
LOD I1

CNTD c2

100000

LC=(D) c2
99997

ouT Qo0

LC>=(D) c2
99996

ouT Q1

99995

I

99996

I

99997 99998 99999

i 0 1

100000

n ...

[ 1]

[ ]

L1 soru | Abp() Si- Ss2- Di- REP [
2 D10 1 D10
[ LC<=(I) ()
D10 -2 J R
H LC<=(I)
3 D10
L Lc<=(D) | { Lc<=() O—
-3 D10 D10 5 Q3
Timing Chart
oz | 00000 00000001
D10 Value |_7|_6|_5|_4|_3|_2|_1|0|1|2 3|4I5I6I
Output Q2 | [
Output Q3 OF’: l |

IDEC
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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<=(D) D10
-2
LC<=(I) 3
D10
ORLOD
ouT Q2
LC<=(D) -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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7" 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)

ADD(*)

S1(R)

kokokkk

S2(R)

kkokkk

D1(R)

kokkkok

REP

kk

’—H—

SUB (Subtraction)

SUB(*)

S1(R)

kokokkk

S2(R)

k3kokkk

D1(R)

ok kkok

REP

k%

’—H—

MUL (Multiplication)

’—H—

MUL(*)

S1(R)

kkokkk

S2(R)

k3kkkk

D1(R)

kokkkok

REP

k%

DIV (Division)

DIV(¥)

S1(R)

kokokkk

S2(R)

kkokkk

D1(R)

okokkok

REP

kk

IDEC

Data type W or I: S1+S2 D1, CY
Data type D, L, or F: S1'S1+1 + S2'S2+1 — D1'D1+1, CY

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).

Data type W or I: S1-S2 —» D1, BW
Data type D, L, or F: S1-S1+1 - S2'S2+1 — D1'D1+1, BW

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).

Data type W or I: S1x S2 > D1°D1+1
Data type D, L, or F: S1:S1+1 x 52:S2+1 — D1'D1+1

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.

When the result exceeds the valid range for data types D or L, the ERR LED
and special internal relay M8004 (user program execution error) are turned on.

Data type W or I: S1 + S2 — D1 (quotient), D1+1 (remainder)

Data type D or L: S1-S1+1 + S2'S2+1 — D1'D1+1 (quotient),
D1+2'D1+3 (remainder)

Data type F: S$1'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.

When S2 is 0 (dividing by 0), the ERR LED and special internal relay M8004
(user program execution error) are turned on.

A user program execution error also occurs in the following division
operations.

Data type I: -32768 + (-1)
Data type L: —2147483648 + (-1)
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7 BINARY ARITHMETIC INSTRUCTIONS

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 "Device Addresses" 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 data is written in as a preset value (TP or CP) which can be 0 through 65,535.

When F (float) data is selected, only data register and constant can be designated as S1 and S2.

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,
turning on special internal relay M8004 and ERR LED on the FC6A Series MICROSmart. For user program execution errors, see "User Program
Execution Errors" on page 3-10.

P (index register) can be used when ADD, SUB, or MUL is programmed with the data type L (long).

Since the binary arithmetic instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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, long, or float 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, 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.

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.

Data Type Carry/borrow Occurs when D1 Exceeds the Range between

W (word) 0 and 65,535

I (integer) —32,768 and 32,767

D (double word) 0 and 4,294,967,295

L (long) —2,147,483,648 and 2,147,483,647

-3.402823x10% and —1.175495x 10738
F (float) 38 33
1.175495x107°° and 3.402823x10
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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.

—| —{ sotu ADD(W) S1- S2- DiI- REP H
10 D2 500 D2
I @_
Acknowledge M8003 Qo
Pushbutton
11 Qo0
o Data Type: Integer
_| | ADD(I) S1- S2 - D1 - REP
o DI0 D20 D30
e Data Type: Double Word
|— ADD(D) S1- S2 - D1 - REP
I_{m D10 D20 D30

D10-D11 1957400 +

e Data Type: Long

S1-
D10

S2 -
D20

D1 -
D30

REP

—{ App(L)
10

D10°D11 216283 +

e Data Type: Float

D10

S2 -
D20

D1 -
D30

REP

|_¢ —] ADD(F)  s1-
10

Example: SUB
e Data Type: Wor

D10-D11 1.414 +

d

D10

D20-D21

D20-D21

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.

r o[ — on[ 5]

4112600 —> D30°D31 6070000

—964355 —> D30'D31 748072

D20-D21 —>  D30-D31 4.554

The following example demonstrates the use of special internal relay M8003 to process a borrow.

— sotu

10

IDEC

L,

M8003

SUB(W) S1- S2- Dl- REP D12 - 7000 — D12

D12 7000 D12 Borrow is processed so that the number of times a borrow
SUB(W) o1 <2 Dl— REP occurs is subtracted from D13.

D13 1 D13 When a borrow occurs, D13 is decremented by one.
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7 BINARY ARITHMETIC INSTRUCTIONS

Examples: MUL
e Data Type: Word

—{MuLw)  si-  s2-  Dpi- Rep 500 600 , 300000
f_411 DI0 D20 D30 D10 |l o1Fan) || * P20 | (0258h) > D30D31 | 000493E0h)
D30 4
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
— MuL S1- S2- DL- REP 500 600 _ ~300000
” DI0 D20 D30 D10 I reoch) || P20 || (0258n) > D303 (krrBeC20N)
65531
D30 || (FFFBh)
27680
D31 | (6c20h)

e Data Type: Double Word

—{ muLD) Sl- S2- Dil- 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

|— MUL(L) S1- S2 - D1- REP
1 D10 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.

o Data Type: Float

—{ muL) Sl- S2- Dil- REP
I DI0 D20 D30

D10-D11 X D20-D21 — D30D31 [ 6.439356

Note: Since the destination uses two word devices in the multiplication operation, data register such as D7999 cannot be used as destination device
D1. When using a bit device such as internal relay for destination, 32 internal relays are required; so internal relay such as M7961 cannot be used as
destination device D1.

74 FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 IDE c



7! BINARY ARITHMETIC INSTRUCTIONS

Examples: DIV
e Data Type: Word

|_¢ —{ prv(w) S1- S2- DlI- REP D10 + D20 —= b3 |7 Joa| 1 |
2

D10 D20 D30 Quotient Remainder

When input I2 is on, D10 data is divided by D20 data. The quotient is set to D30,
and the remainder is set to D31.

Note: Since the destination uses two word devices in the division operation of word data, data register such as D7999 cannot be used as
destination device D1. When using a bit device, such as internal relay for destination, 32 internal relays are required; so internal relay such as
M7961 cannot be used as destination device D1.

e Data Type: Integer

—{ piv() S1- S2- Di- REP D10 + D20 — b3 |7 Joat| 1 |

2 D10 D20 D30 Quotient Remainder

Note: Since the destination uses two word devices in the division operation of integer data, data register such as D7999 cannot be used as
destination device D1. When using a bit device, such as internal relay for destination, 32 internal relays are required; so internal relay such as
M7961 cannot be used as destination device D1.

e Data Type: Double Word

—{ pv(p) S1- S2- Di- REP
I DI0 D20 D30

D10-D11 100000 + D20°D21 70000 —> D30°D31 D32:D33 30000

Quotient Remainder

Note: Since the destination uses four word devices in the division operation of double-word data, data registers such as D7997 cannot be used as
destination device D1. When using a bit device such as internal relay for destination, 64 internal relays are required; so internal relay such as M7921
cannot be used as destination device D1.

e Data Type: Long

|— DIV(L) S1- S2 - D1—- REP
1 D10 D20 D30
D10-D11 100000 + D20'D21 —70000 —> D30°D31 D32:D33 30000

Quotient Remainder

Note: Since the destination uses four word devices in the division operation of long data, data registers such as D7997 cannot be used as
destination device D1. When using a bit device, such as internal relay for destination, 64 internal relays are required; so internal relay such as
M7921 cannot be used as destination device D1.

e Data Type: Float

—{ p1veR) St- S2- Dl- REP
i DI0 D20 D30

D10D11 [ 4.4399 + D20°D21 — D30-D31

Quotient

Note: Since the destination uses two word devices in the division operation of float data, data register such as D7999 cannot be used as destination
device D1.
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7 BINARY ARITHMETIC INSTRUCTIONS

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
e 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
ol D10 D20 D30 3 D10 10 D20 25 —> D30 (35)
D11 15 D20 25 — D30 (40)
D12 20 D20 25 —> D30 45

o 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
I 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 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 ADD(W) S1- S2 - D1 R REP
1 D10 D20 D30 3 D10 10 + D20 25 —> D30 35
D10 10 D20 25 — D31 35
D10 10 D20 25 —> D32 35

o 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 ADD(D) S1- S2 - D1 R 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
ol 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.

1 (R = 2 (R = D1 (R =
|_ SoTU ADD(D) S1R 2R Dl REP S1 (Repeat = 3) S2 (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
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7! BINARY ARITHMETIC INSTRUCTIONS

Repeat Source and Destination Devices

o 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.

SOTU

|—<|—
I1

ADD(W)

S1R
D10

S2 -
D20

D1R
D30

REP
3

1

o Data Type: Double Word, Long, and Float

S1 (Repeat = 3)

p1o [ 10 |
pi1 [ 15 |
D12 20

S2 (Repeat = 0)

p20 [ 25 |
p20 [ 25 |
D20 25

—

—

—>

D1 (Repeat = 3)

D30 35
31 [0
D32 45

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 3 devices starting with D1-D1+1.

SOTU

i—(l—
I1

ADD(D)

S1R
D10

S2 -
D20

D1R
D30

REP
3

Repeat All Source and Destination Devices
e Data Type: Word and Integer

S1 (Repeat = 3)
D10-D11
D12'D13
D14-D15

+

+

S2 (Repeat = 0)

D20-D21 —
D20'D21 —
D20-D21 —

When all devices are assigned to repeat, different results are set to 3 devices starting with D1.

SOTU

|—<|—
I1

ADD(W)

S1R
D10

S2R
D20

D1R
D30

REP
3

e Data Type: Double Word, Long, and Float

S1 (Repeat = 3)

D10 10
pi1 [ 15 |
D12 20

+

+

+

S2 (Repeat = 3)

D20 25
p21 [ 35 |
D22 45

When all devices are assigned to repeat, different results are set to 3 devices starting with D1°D1+1.

SOTU

|—<|—
I1

ADD(D)

S1R
D10

S2R
D20

D1R
D30

REP
3

S1 (Repeat = 3)
D10-D11
D12-D13
D14:D15

+

+

+

S2 (Repeat = 3)
D20-D21
D22:D23
D24:D25

—

—>

e

—

—>

—

D1 (Repeat = 3)
D30-'D31
D32'D33
D34-D35

D1 (Repeat = 3)

D30 35
D31 [ 50 |
D32 65

D1 (Repeat = 3)
D30-D31
D32'D33
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) and the ERR LED are turned on and
maintained while operations for other instructions continues.

IDEC

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726

77



7 BINARY ARITHMETIC INSTRUCTIONS

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.

e Data Type: Word and Integer

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
|_ SOTU — MUL(W) S1R S2 - D1 - REP
el D10 D20 D30 3 D10 X D20 —>  (D30°D31)
D11 X D20 — (D30°D31)
D12 X D20 —> D30°D31
e Data Type: Double Word, Long, and Float
|_ sotu | muLo) S1R 52— D1 - REP S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 0)
11 D10 D20 D30 3 D10-D11 X D20-D21 —>  (D30°D31)
D12'D13 X D20°D21 — (D30°D31)
D14-D15 X D20°D21 — D30°'D31

Repeat Destination Device Only
When only D1 (destination) is assigned to repeat, the same result is set to 3 devices starting with D1-D1+1.

o Data Type: Word and Integer

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
— MUL(W S1- S2 - D1R REP
I_{I]-'_ SOty W) D10 D20 D30 3 1 D10 X D20 — D30°D31
D10 X D20 — D32:D33
D10 X D20 — D34:D35

o Data Type: Double Word, Long, and Float

| | J— | MUL(D) o1 S DLR REP S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
1 D10 D20 D30 3 D10-D11 X D20°D21 — D30-D31
D10°D11 X D20°D21 — D32:D33
D10°D11 X D20°D21 — D34-D35

Repeat Two Source Devices
When S1 and S2 (source) are assigned to repeat, the final result is set to destination device D1-D1+1.

e Data Type: Word and Integer

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
|_ SOTU |— MUL(W) S1R S2 R D1 - REP
I_(Il D10 D20 D30 3 1 D10 X D20 —>  (D30'D31)
D11 X D21 — (D30°D31)
D12 X D22 — D30°D31
e Data Type: Double Word, Long, and Float
I_{ o0 LMoy siR sr bl e “ S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 0)
1 D10 D20 D30 3 D10°D11 X D20°D21 —>  (D30°D31)
D12'D13 X D22'D23 B (D30°D31)
D14'D15 X D24'D25 — D30°'D31
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7! BINARY ARITHMETIC INSTRUCTIONS

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.

e Data Type: Word and Integer

|

— sotu < MULW) SIR  S2-  DiR  REP
1 D10 D20 D30 3
e Data Type: Double Word, Long, and Float
|_ SOTU — MUL(D) S1R S2 - D1R REP
I D10 D20 D30 3

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

i

|_ SOTU |— MUL(W) S1R S2 R D1R REP
1 D10 D20 D30 3
e Data Type: Double Word, Long, and Float
— sotu p—{ MUL(D) S1R S2 R D1R REP
It D10 D20 D30 3

IDEC
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S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)

D10 X D20 — D30-D31
D11 X D20 — D32:D33
D12 X D20 — D34'D35

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)

D10'D11 X D20'D21 — D30°'D31
D12'D13 X D20'D21 — D32'D33
D14:D15 X D20-D21 — D34-D35

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)

D10 X D20 — D30-D31
D11 X D21 — D32'D33
D12 X D22 — D34'D35

S1 (Repeat = 3) S2 (Repeat = 3) D1 (Repeat = 3)

D10'D11 X D20'D21 — D30°'D31
D12'D13 X D22'D23 I D32'D33
D14:D15 X D24:D25 I D34:D35
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7 BINARY ARITHMETIC INSTRUCTIONS

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

o 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 .
|—<ul— SOTU 0 o bao “ D10 : D20 —> (D30)  (D31)
D11 + D20 —> (D30) (D31)
D12 + D20 —> D30 D31

Quotient Remainder
o 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)
| prvp SIR  S2—  Dil-  REP
I_‘ — sotu (®) b10 D0 D30 3 ‘I DI0DI1  +  D20'D21 —> (D30:D31) (D32:D33)
i D12:D13 +  D20D21 —> (D30-D31) (D32:D33)
D14D15 +  D20D21 —> 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)
|— SOTU — DIV(F) S1R S2 - D1 - REP
I_{Il D10 D20 D30 3 “ 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 assigned 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 - D1 R REP
I_‘H'_ SOty wso s DIk R ‘I 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 assigned to repeat, the same result is set to 6 devices starting with D1-D1+1.

S1 (Repeat = 0) S2 (Repeat = 0) D1 (Repeat = 3)
I_‘ I sotu — PV lela SDZZE DDl3§ REP ‘I DI10'DI1  +  D20'D21 —> D30'D31  D36'D37
1
D10°'DI1  +  D20'D21 —> D32:D33  D38'D39
DI10DI1  +  D20-D21 —> D34'D35  D40-D41

Quotient Remainder
o 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
I_{Il 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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Repeat Two Source Devices
o 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 S2R D1 - REP
|_‘11|_ SOty D10 b20 D30 3 “ D10 + D20 —> (D30)  (D31)
D11 + D21 —> (D30) (D31)
D12 + D22 —> D30 D31
Quotient Remainder

e 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 [— PIvV(D) %115 SDZZE ?3136 REP DI0DI1  +  D20'D21 —> (D30:D31) (D32D33)
n D12'D13 +  D22'D23 —> (D30'D31) (D32:D33)
D14'D15 +  D24'D25 —> D30'D31  D32:D33
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 .
I_{Il D10 D20 D30 3 1 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.

SOTU

|—<|—
Il

DIV(W)

S1R
D10

S2 -
D20

D1R
D30

REP
3

i

e Data Type: Double Word and Long

S1 (Repeat = 3)

S2 (Repeat = 0)

D1 (Repeat = 3)

D10 + D20 —> D30 D33

D11 + D20 —> D31 D34

D12 + D20 —> D32 D35
Quotient Remainder

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 6 devices starting with D1-D1+1.

SOTU

i—(l—
Il

e Data Type: Float

DIV(D)

S1R
D10

S2 -
D20

D1R
D30

REP
3

i

S1 (Repeat = 3) S2 (Repeat =0)

D1 (Repeat = 3)

D10-D11 + D20':D21 —> D30'D31 D36-D37
D12'D13 + D20'D21 —> D32'D33 D38°D39
D14-D15 + D20'D21 —> D34'D35 D40-D41

Quotient Remainder

When S1 (source) and D1 (destination) are assigned to repeat, different results are set to 3 devices starting with D1-D1+1.

SOTU

|—<|—
Il

IDEC

DIV(F)

S1R
D10

S2 -
D20

D1R
D30

REP
3

1

S1 (Repeat = 3) S2 (Repeat = 0) D1 (Repeat = 3)
D10°D11 + D20°D21 —_— D30°D31
D12:D13 + D20°D21 —_— D32'D33
D14:D15 + D20°D21 —_— D34:'D35

Quotient
7-11
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7 BINARY ARITHMETIC INSTRUCTIONS

Repeat All Source and Destination Devices
o 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)
|—| DIV(W S1R S2 R D1R REP
|_(11|_ Ssotu W) D10 D20 D30 3 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)
|— DIV(D S1R S2 R D1R REP
I_‘H'_ Ssoty ©® D10 D20 D30 3 D10'DI1  + D20D21 —> D30'D31  D36'D37
D12-D13 + D22:D23 —> D32'D33 D38:D39
D14-D15 = D24'D25 —> D34'D35 D40°D41

Quotient Remainder

o 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 |—{ DIV(F) S1R S2 R D1 R REP .
I_(Il D10 D20 D30 3 D10-D11 - D20-D21 — D30-D31
D12:D13 + D22:D23 — D32:D33
D14:D15 + D24:D25 — D34-D35
Quotient

Note: When a user program execution error occurs in any repeat operation, special internal relay M8004 (user program execution error) and the
ERR LED are turned on and maintained while operations for other instructions continues.
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INC (Increment)

Data type W or I: S/D+1—-S/D
I INC(*) S/D 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)

Data type W or I: S/D-1-5S/D
| DEC(*) s/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 "Device Addresses" on page 2-1.

Since the INC and DEC instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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

|a —sorw e sp * o0 100 ] + 1 —= ot 11 ]
I0

D10

When input 10 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

D20

i—{ I soTu | DECW)  S/D ~‘ p2o[ 100 | - 1+ — 20| 9 |
I

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)
Data type W: /51 — D1
%
|_{ | ROOT(®) **S*l** *it* When input is on, the square root of the device assigned by S1 is extracted
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 — D1D1+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: SI'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.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Binary data - - = = = = X = X —
D1 (Destination 1) Destination to store results - - = = = = X - - —

For valid device address ranges, see "Device Addresses" on page 2-1.

When F (float) data is selected and source device S1 contains a negative value, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the FC6A Series MICROSmart.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the FC6A Series MICROSmart.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 3-10.

Since the ROOT instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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

—rooTw) st b1 H
_|IO W S oo oo 55| ~ o20[ 741 ] /55 = 7.4161

gy ROOT(D) St b1 L DI1°D12| 4294967295 |—> D21°D22| 6553599

i DIl D21

4294967295 = 65535.99999

D13-D14 | 20.738916 | —> D23-D24| _ 4.554 |
| —{rootm st b1 H

2 D13 D23 /20.738916 = 4.554...
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SUM (Sum)
Calculates the total of assigned data, depending on the calculation option.
— suM(*) S1 S2 D1 .
’_( ADD/XOR ADD:
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.
Valid Devices
Device Function 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 "Device Addresses" 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.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on

special internal relay M8004 and ERR LED on the FC6A Series MICROSmart.

When S2 is 0 or exceeds the correct value range for the selected device, a user program execution error will result, turning on special internal relay
M8004 and ERR LED on the FC6A Series MICROSmart. For user program execution errors, see "User Program Execution Errors" on page 3-10.

Valid Data Types

Calculation ADD XOR
W (word) X X
I (integer) X —
D (double word) X —
L (long) X —
F (float) X —

When ADD is selected, all data types can be used.

When XOR is selected, only W (word) data can be 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 or integer data) or 2 points (double-word, long, or float data) are used.

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.

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 3.402823x103®)
1 0 Not zero (within the range between —1.175495x1073¢ and 1.175495x10738)
0 0 Zero

Not Zero
Overflow ,/ \ Overflow
1 1

0

!

Execution Result -3.402823x10% -1.175495x103% 0  1.175495x10738 3.402823x1038

M8003 1 0 0 1

Examples: SUM
e Data Type: Word

SOTU H— sumM(w) S1 S2 D1 1 . 10
|_‘IO|_ ADD DO 4 D100 PO (0oo1h) = DIODIOLE (0000000ah)

2
P11 9002n)
3

D21l (0003h)

4

D31l (0o04n)

DO 4 D100 (0105h) (04FCh)

- sotu [ SuM(w) S1 S2 D1 DO 261 > pioo| 1276
10 XOR

758

D11 (02F6h)

far

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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7! BINARY ARITHMETIC INSTRUCTIONS

e Data Type: Integer

SoTU [—{ SUM(D) S1 S2 D1 -500 . —4566
'_‘m'_ ADD DO 4 D100 POl (reocny | — = DIOODIOL U (rrrreeaan)

25
DLl (0o1oh)
4095

D2 1l (Foo1h)
—_—
4

D3 || (0004h)

e Data Type: Double Word

ADD DO 4 D100 (000186A0h) (000F4240h)

'—1 F— sotu [ SUM(D) Sl S2 D1 “ D0D1 100000 ——>  D100'D101 1000000
10

200000

D2:D3 || 00030D40h)

300000

D4D5 1l (900493E0h)

400000

D6'D7 | (00061A80N)

e Data Type: Long

ADD DO 4 D100 (FFF85EEQN) (FF638CE2h)

I—H—SOTU —] SUM(L) sl 52 D1 “ DODL || 200000 — > DiooDioy | 10253086
10

123456

D2'D3 | 0001E240h)

—9876543

D4D5> |1 Freo4pCin)

1

D6'D7 1l (00000001h)

e Data Type: Float

DO 4 D100

|—1 F sotu | f\g';(F) S1 S2 D1 “ DO-D1 12.345 — > D100-D101 18.3926
10

D2:D3 1.56

D4:D5 0.9876

D6'D7 3.5
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7 BINARY ARITHMETIC INSTRUCTIONS

RNDM (Random)

sokkokk kkkkk skokokokk When the input is on, a pseudorandom 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.

Generates pseudorandom numbers.
|—— RNDM(W) S1 S2 D1

The result is stored to the destination designated by device D1.

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Minimum value of pseudorandom numbers - = - = - = X = Xt —
S2 (Source 2) Maximum value of pseudorandom numbers - = = = = — X = Xt —
D1 (Destination 1) Destination to store results - = = = = - X = — —

*1 0to 32,767 can be input.
For the valid device address range, see "Device Addresses" on page 2-1.

¢ When the data in S1 or S2 is outside the range of 0 to 32,767, the result is a user program execution error.

* When the data specified by S1 is the same value as the data specified by S2 or a larger value, the result is a user program execution error.
For user program execution errors, see "User Program Execution Errors" on page 3-10.

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
used.

I (integer)

D (double word) —
L (long) —
F (float) —

Example: RNDM

SOTU —{ RNDM(W) S1 S2 D1 : :
1 6 D0010 range of 1 to 6, and the result is stored in D0010.

|_ When the input is turned on, a pseudorandom number is generated in the
10
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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)

ANDW(*)  S1(R)

kokkskok

S2(R)

kokokksk

D1(R)

kskokokk

REP

kok

’—H—

ORW (OR

s1=[1]1]1]o[f]o]1]

s2=[1[ofofo[/1]1]

p1=[1]ofofo[[o]1]

Word)

i

ORW(*)  SI(R)

kskskokok

S2(R)

kkkkk

D1(R)
kokokkok

REP
*k

’—H—

s1=[1]1]1][o]{]o]1]

s2=[1[ofofo[1]1]

p1=[1[1]1]of¢[1]1]

XORW (Exclusive OR Word)

i

XORW(*)  S1(R)

kskskokok

S2(R)

kkkkk

D1(R)
kokokkok

REP
*k

’—H—

IDEC

s1=[1]1]1][o]{]o]1]

s2=[1]ofofo[/]1]1]

p1=[0[1]1]o[[1]0]

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726

i

S1-S2 - D1

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.

AND Truth Table
S1 S2 D1
0 0 0
0 1 0
1 0 0
1 1 1
S1+S2-D1

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.

AND Truth Table
S1 S2 D1
0 0 0
0 1 1
1 0 1
1 1 1
S1®S2 D1

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.

AND Truth Table
S1 S2 D1
0 0 0
0 1 1
1 0 1
1 1 0
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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 "Device Addresses" on page 2-1.
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) which can be 0 through 65,535.

Since the Boolean computation instructions are executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be
used.

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.

Q11 Q10 Q7 Qo

' l

| | | | || | | | || | | | || | | | | 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.
|<7 10 points 4>|

M17 M1

N
=<
o

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

_| |_ SOTU  xorw(w) s1- s2- Di- Rer M the status of outputs Q0, Q2, Q4, Q6, and Q10.
I1 MO Qo0 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)
— ANDW(W S1R S2 - D1 - REP
|_{11|_ o w DI0 D20 D30 3 “ D10 ' D20 > (D30)
D11 ' D20 —> (D30)
D12 ' D20 — D30

e 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 . . . .
I_{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) si- s2- DR  REP .
|_{11 DI0 D20 D30 3 D10 D20 ’ D30
D10 . D20 — D31
D10 . D20 — D32

e 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
i 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

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
i_{n'_ aadb DI0 D20 D30 3 1 D10 ' 020 - (D30)
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
il D10 D20 D30 3 D10-D11 " D20-D21 — (D30'D31)
D12:D13 . D22:D23 — (D30°D31)
D14:D15 . D24:D25 I D30°D31
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8: BOOLEAN COMPUTATION INSTRUCTIONS

Repeat Source and Destination Devices
o 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- D1R REP D10 . D20 — D30
1 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
I D10 D20 D30 3 D10°D11 - D20-D21 — D30-D31
D12'D13 - D20-D21 — D32:D33
D14:D15 . D20-D21 I D34:D35

Repeat All Source and Destination Devices
o 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 .
n DI0 D20 D30 3 D10 D20 > D30
D11 - D21 —> D31
D12 - D22 — 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
I D10 D20 D30 3 D10°D11 - D20-D21 — D30-D31
D12'D13 - D22:D23 — D32'D33
D14:D15 - D24-D25 — D34-D35

Note: When a user program error occurs in any repeat operation, special internal relay M8004 (user program execution error) and the ERROR LED
are turned on and maintained while operations for other instructions continues. For an advanced instruction that has caused a user program
execution error due to an error in the source devices, results are not set to any destination.
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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)
CY «S1
j— SFTL St S2 N_B Bits When input is on, N_B-bit data string starting with source device S1 is shifted
R | TRRRR | e > 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.

¢S2=0,N_B =16,Bits=1

cy MSB S1 LSB
Before shift: [ ]J=—/1]oJoJ1][1]o]t]o][t]1]1]o][o]1]1]o]=—"I]0]
M8003 <—— Shift to the left
cy MSB s1 LSB
After shift: loJof[1]1][o]1]o]1][1]1]o]o][1]1]0]0]
M8003
Valid Devices
Device Function I Q M R T C Constant Repeat
S1 (Source 1) First data for bit shift — 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 _ - = = = - 1-65,535 —
Bits Quantity of bits to shift - —- = = = - 1-15 -
For valid device address ranges, see "Device Addresses" on page 2-1.
4 Special internal relays cannot be designated as S1.
Since the SFTL instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.
9-1

IDE C FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726



9: SHIFT / ROTATE INSTRUCTIONS

Examples: SFTL
e N_B = 16 bits

M8120 is the initialize pulse special internal relay.

I MOV(W) 4?;96 ?)110_ REP When the CPU starts operation, the MOV (move) instruction sets
M8120 43,690 to data register D10.
|_ SOTU |—{ SFTL S1 S2 N_B Bits Each time input I0 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 | | [1Jo]1]o][1]o]1]o][1]o]1]o][1]o]1]0]
M8003 <— Shift to the left
cy MSB D10 LSB
After first shift: D10 = 21844 lo[1Jo]1][o]1]o]1][o]1]o]1][o]1]0]0]
M8003
cy MSB D10 LSB
After second shift: D10 = 43688 (0] [1Jo]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:(l)_ gll 0_ REP H 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 I0 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 I sFTL S1 S 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:
cY MSB D11 D10 LSB S2

[ J=— [[afaa]fafa e a][ s s s][s s 1 1][o]ofofo][o]ofofo][o]ofofo][ofofo o ]<~—1]1]

M8003 -«— Shift to the left
After shift:
cy MSB D11 D10 LSB
[1]=— [alafala][a]a aa][x]a]1]1][1]1To o][o oo o][o]oofo][ofo o o][of0 1 1]
M8003
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9: SHIFT / ROTATE INSTRUCTIONS

SFTR (Shift Right)
S1 > CY
’_( |_ SFTR Sl 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 cy
Before shift: [o]—=[1]oJo]1][1]o]a]o][t]1]1]o][o]1]1]0o]—] ]
Shift to the right ——— > M8003
MSB S1 LSB cY
After shift: [o]1]o]o]{1]1]o]1][o]1]1]1][o]0]1]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 4 X - = X = — —
S2 (Source 2) Data to shift into the MSB X X X X - = — = Oor1l —
N_B Number of bits in the data string - = = = = = X = 1-65,535 —
Bits Quantity of bits to shift e . 1-15 —

For valid device address ranges, see "Device Addresses" on page 2-1.

Since the SFTR instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.
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9: SHIFT / ROTATE INSTRUCTIONS

Example: SFTR
e Data Type: Word

M8120 is the initialize pulse special internal relay.

l _ _
I MOV(W) si D1 REP When the CPU starts operation, the MOV (move) instruction sets
M8120 29 D10 .
29 to data register D10.
[ soTu |— SFTR S1 S2 N_B Bits Each time input 10 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
or borrow). Zeros are set to the MSB.
Bits to shift = 2
MSB D10 LSB cY
Before shift: D10 =29  [0]0] [oJoJo]o][oJoJofo][o]ofoft][1]1]0]1] []
Shift to the right —— M8003
MSB Y D10 LSB cY
After first shift: D10 =7 [0]0] [oJoJo]o][o]oJofo][o]o]ofo][o]1]1]1] [0]
M8003
MSB Y D10 LSB cYy
After second shift: D10 = 1 [oJoJo]o][o]oJo]o][o]o]ofo][o]o]o]1]
M8003
e Data Type: Double Word
M8120 is the initialize pulse special internal relay.
1 _ _
_| I MOV(W) 6?&35 gllo REP H When the CPU starts operation, the MOV (move) instructions set
M8120 { 65,535 and 0 to data registers D10 and D11, respectively.
MOV(W) S1- D1- REP [ Each time input I0 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 | sFr s1 ) 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]oJoJo][o]ofoo][o]oJo o][oo o o[a e e a][a]a e a][a e a a][a]a]a]s]—[]

Shift to the right ——— M8003
After shift:
MSB D11 D10-D11 D10 LSB cY
[1]o]o]o][ofofo]o][o]ofo o][ofofoo][o e a e [a]a e a][a]e afe][1]e]1]1]
M8003
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9: SHIFT / ROTATE INSTRUCTIONS

BCDLS (BCD Left Shift)

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.

e * 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]<—"T0]
<—— Shift to the left
After shift: @<—‘1|2|3‘4H5|6|7|0‘ @
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 "Device Addresses" 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.

Make sure that the source data determined by S1 and S1+1 is between 0 and 9,999 for each data register. If either source data is over 9,999, a user
program execution error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart. When S2 is higher
than 7, a user program execution error will also result.

When a user program execution error occurs, the execution of the instruction is canceled. The data in S1 and S1+1 is left unchanged and the next
instruction is executed. For user program execution errors, see "User Program Execution Errors" on page 3-10.

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.
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9: SHIFT / ROTATE INSTRUCTIONS

Example: BCDLS

—| { MOV(W) S1- D1 - REP H
M8120 123 D10
Ll MOV(W) S1- D1 - REP |
4567 D11
_l I_ SOTU — BCDLS S1 S2 H
10 D10 1

When S2 = 1 (digits to shift)

Before shift:

After first shift:

After second shift:

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.

D10 D11
[o]1]2]3][4]5]6]7]«—(0]

<— Shift to the left

[o]«—([1]2]3]4][5]6[7]o]«—(0]
[1]~—[2]3]4]s][6]7]o]0]

MSD LSD
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9: SHIFT / ROTATE INSTRUCTIONS

WSFT (Word Shift)

S1

kokkskok

S2 D1

kkkkk kKK %k

'—( p— WsFT

When S2 = 3 (quantity of blocks to shift)

When input is on, N blocks of 16-bit word data, starting with device assigned by D1,
are shifted up to the next 16-bit positions. At the same time, the data assigned by
device S1 is moved to the device assigned by D1. S2 specifies the quantity of blocks to
move.

st | 16-bit data | st | 16-bit data

D1+0 First 16-bit data _I_> D1+0 S1 data

D1+1 Second 16-bit data D1+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

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 - X —
S2 (Source 2) Quantity of blocks to shift X X X X X X X = X —
D1 (Destination 1) First device address to shift - = = = = — X = — —

For valid device address ranges, see "Device Addresses" 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.

Special Internal Relay M8024: BMOV/WSFT Executing Flag

While the BMOV or WSFT is executed, M8024 turns on. When completed, M8024 turns off. If the CPU is powered down while
executing BMOV or WSFT, M8024 remains on when the CPU is powered up again.

Example: WSFT

F sotu — WSFT S1 S2 D1 Before shift: After first shift:
10 D10 3 D100
10 [ 12345 | —— D10
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 — —
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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9: SHIFT / ROTATE INSTRUCTIONS

ROTL (Rotate Left)

quantity of bits assigned by device bits.

kokokskok k3

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 ~‘

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)

cYy MSB S1 LSB
Before rotation: tloJol1][a]ofa]o][1]1]1]o][o]1]1]0

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

o Data Type: Double Word (bits to rotate = 1)
Before rotation:
cy MSB S1 LSB
1]ofof1][1]o[1]o][1]1]1]o]o]1]1]o][1]ofo]1][1]of1]o][1]1]1]0][0]1]1]0
M8003 -<— Rotate to the left

After rotation:

cY MSB S1 LSB
lofof1[1][of1]of1][1]1]ofo][2]1]o]1][ofofs]1]lof1]o]1][1]1]ofo][1]1]0]1]
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 - - - - - - — — 1-15,1-31 —

For valid device address ranges, see "Device Addresses" on page 2-1.
& 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.

Since the ROTL instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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.

MOV(W) 4(5)916_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 10 is turned on, 16-bit data of data register D10 is rotated to the left by
10 D10 1 . . . X
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

cYy MSB D10 LSB

Before rotation: D10 = 40966 | | [1]o]1]o][o]o]o]o]lo]o]o]o][o]1]1]0]
M8003

cYy MSB D10 LSB

After first rotation: D10 = 16397 lo[1]o]o][o]o]o[o]lo]o]o]o][1]1]0]1]
M8003

cYy MSB D10 LSB

After second rotation: D10 = 32794  [0] [1]o]o]o][o]o]o]o][o]o]o]1][1][o]1]0]
M8003

o Data Type: Double Word

the left by 1 bit as assigned by device bits.

D10 1

’_¢  sotu {ROTLD) st bits
I

“ Each time input I1 is turned on, 32-bit data of data registers D10 and D11 is rotated to

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

DT1|0|1Io||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

cYy MSB D10'D11 LSB
lof[1]ofol[ofofofol[ofofofo][1]1]o]1][o]1][o]o][ofo]o]o]|[ofofofo][t]1]0]1]
M8003

IDE C FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 9-9



9: SHIFT / ROTATE INSTRUCTIONS

ROTR (Rotate Right)

quantity of bits assigned by device bits.

kokkokok kk

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 1

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: tloJol1][a]ofa]o][1]1]1]o][o]1]1]0
Rotate to the right ——— > M8003
MSB S1 LSB cY
After rotation: lo]1]o]o][1]1]o]1][o]1]1]1][0]o]1]1] [0]
M8003

e Data Type: Double Word (bits to rotate = 1)

Before rotation:
MSB S1 LSB cYy

t]ofof1][t]o]s]ol[1]s]1]o][of1]1[o][1]ofo]1][z]o]1]o][1]s[1]o][0]1]1]0
Rotate to the right ———— M8003

After rotation:

MSB Ss1 LSB cY
lof1]ofol[1]t]of1][o]1]1]t][ofof1]1][o]1]oo][1]1]o]1][of1]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 & X - = X —= — —
1-15,

bits Quantity of bits to rotate - = = = = = = = 1-31 —

For valid device address ranges, see "Device Addresses" 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.

Since the ROTR instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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.

MOV(W) S1- D1- REP When the CPU starts operation, the MOV (move) instruction sets 13 to data register
M8120 13 D20 D20.
— sotu f—{ 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]0]o[o][o]o[o]o][o]o]ofo][1]1]0]1] []

M8003

MSBl D20 LSB cy

After first rotation: D20 = 16387 |0]1]o0]o0][o]o]o]o][o]o]o]o][o]o]1]1] (0]
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

e 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.
D20 1
Il 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

’——QOIO|0|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 cYy
[1[ofofol[ofofofo][o]ofofol[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)

S1 D1
|— 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.

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 —
D1 (Destination 1) Destination to store conversion results X & X X X X — — —

For valid device address ranges, see "Device Addresses" 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) which can be 0 through 65,535.

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.

Make sure that the source designated by S1 is within the valid value range. If the source data exceeds the valid range, a user program execution
error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 3-10.

Since the HTOB instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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

Binary BCD
F— sotu |— HTOB(W) S1 D1 ~|
0 0
D1 D2
f_411 0 0 DI0Y (9ooon) D201l (0000h)
1234 4660
D10 (04p2n) D20 (1534n)
9999 39321
D10 (270Fh) D201l (9999h)
e Data Type: Double Word
Binary BCD
I—{ — sotu |— HTOB(D) S1 D1 ~| 0 0
DI0 D20
R D101 9ooon) D20 (ho00n)
0 0
DILI (9ooon) D211 (9ooon)
188 4660
D10 (ooBch) D201 (1234n)
24910 22136
DILI (614En) D21 5678n)
1525 39321
DI0Y (o5Fsh) D201 9999h)
57599 39321
DILI EoFFn) D211 9990h)
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10: DATA CONVERSION INSTRUCTIONS

BTOH (BCD to Hex)

S1 - D1

j— BTOH(*) S1 D1 . . . : . } L
. . 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.
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 "Device Addresses" 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) which can be 0 through 65,535.

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.

Make sure that each digit of the source designated by S1 is 0 through 9. If the source data exceeds the valid range, a user program execution error
will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 3-10.

Since the BTOH instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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

BCD Binary
[ soTu | BTOH(W) S1 D1 ~|
0 0
DI0 D20
f_411 DI0Y (9o0on) D201l (0000h)
4660 1234
D10 (12340 D20 (9ap2n)
39321 9999
D10 (9999h) D201 270Fh)
e Data Type: Double Word
BCD Binary
I—{ — soTtu [ BTOH(D) S1 D1 ~| 0 0
DI0 D20
2 D10 0000h) D20 0000n)
0 0
DILI (oooon) D211 (9ooon)
4660 188
DI0Y (1734n) D20 0oBCh)
22136 24910
DLl (5678n) D211 614En)
39321 1525
D10 (9999h) D20 (o5Fsh)
39321 57599
D111 (9999h) D211\ EoFFh)
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HTOA (Hex to ASCII)

S1 - D1, D1+1, D1+2, D1+3

|_ HTOA(W) s1 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.

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 "Device Addresses" 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.

Make sure that the quantity of digits designated by S2 is within the valid range. If the S2 data exceeds the valid range, a user program execution
error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 3-10.

Since the HTOA instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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

|—<|—
10

o Quantity of Digits: 3

|—<|—
I1

e Quantity of Digits: 2

|—<|—
12

o Quantity of Digits: 1

SOTU
I3

10-6

soTU — HTOAW) st s2 D1
D10 4 D20

soTU — HTOAW) st s2 D1
D10 3 D20

SOTU |—| HTOAW)  s1 s2 D1
D10 2 D20

HTOA(W)  S1 s2 D1

D10 1 D20

D10

D10

D10

D10

Binary

4660
(1234h)

Binary

4660
(1234h)

Binary

4660
(1234h)

Binary

4660
(1234h)

—> D20

D21

D22

D23

—> D20

D21

D22

—> D20

D21

—> D20
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ASCII

49
(0031h)

50
(0032h)
_—
51
(0033h)

52

(0034h)

ASCII

50
(0032h)

51
(0033h)

52
(0034h)

ASCII

51
(0033h)

52
(0034h)

ASCII

52
(0034h)
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10: DATA CONVERSION INSTRUCTIONS

ATOH (ASCII to Hex)

S1,S1+1, S1+2,S14+3 - D1

|— ATOH(W) 1 52 D1 When input is on, the ASCII data, assigned by S1, is converted into 16-bit binary data.
i e 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.

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 "Device Addresses" 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) which can be 0 through 65,535.

Valid values for source S1 data to convert are 30h to 39h and 41h to 46h. Make sure that the values for each source designated by S1 and the
quantity of digits designated by S2 are within the valid range. If the S1 or S2 data exceeds the valid range, a user program execution error will
result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 3-10.

Since the ATOH instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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

|—1 F—{ soTu [ ATOH(W)
10

e Quantity of Digits: 3

e Quantity of Digits: 2

e Quantity of Digits: 1

S1 S2 D1

D10 4 D20

— soTu | ATOH(W) S1 S2 D1
o D10 3 D20
| sotu | AToHW)  s1 ) D1
) D10 2 D20
S1 S2 D1

D10 1 D20

I—{ [ soTu [— ATOH(W)
13

10-8

D10

D11

D12

D13

D10

D11

D12

D10

D11

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)

D20

D20

D20

D20
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Binary

4660
(1234h)

Binary

291
(0123h)

Binary

18
(0012h)

Binary

1
(0001h)
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10: DATA CONVERSION INSTRUCTIONS

BTOA (BCD to ASCII)
Word data: S1 - D1, D1+1, D1+2, D143, D1+4
| BTOA(*) S1 S2 D1 Double-word data: S1-S1+1 —» D1, D1+1, D1+2, ..., D149
. . 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.

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 — 15 1-10 —
D1 (Destination 1) Destination to store conversion results - = = = = — X = — —

For valid device address ranges, see "Device Addresses" 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.

Make sure that the quantity of digits designated by S2 is within the valid range. If the S2 data exceeds the valid range, a user program execution
error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart.

Make sure that the last destination data determined by D1+S2-1 is within the valid device range. If the derived destination device exceeds the valid
device range, a user program execution error will result, turning on special internal relay M8004 and ERROR LED on the FC6A Series MICROSmart.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 3-10.

Since the BTOA instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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)
o Quantity of Digits: 5

|—<|—
10

o Quantity of Digits: 4

|—<|—
I1

o Quantity of Digits: 3

|—<|—
12

o Quantity of Digits: 2

|—<|—
13

o Quantity of Digits: 1

sotu | Broawy  s1 s2 D1
D10 5 D20
SoTU | BTOAW) st s2 D1
D10 4 D20
SoTU | BTOAW) st s2 D1
D10 3 D20
SoTU | BTOAW) st s2 D1
D10 2 D20
SOTU | BTOAW) st s2 D1
D10 1 D20

|—<|—
14

10-10

D10

D10

D10

D10

D10

BCD
Binary

12345
(3039h)

BCD
Binary

12345
(3039h)

BCD
Binary

12345
(3039h)

BCD
Binary

12345
(3039h)

BCD
Binary

12345
(3039h)

D20

D21

D22

D23

D24

D20

D21

D22

D23

D20

D21

D22

D20

D21

D20

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726

ASCII

49
(0031h)

50
(0032h)

51
(0033h)
Sl

52
(0034h)

53

(0035h)

ASCII

50
(0032h)
_—
51
(0033h)

52
(0034h)

53
(0035h)

ASCII

51
(0033h)

52
(0034h)

53
(0035h)

ASCII

52
(0034h)

53
(0035h)

ASCII

53
(0035h)

IDEC



10: DATA CONVERSION INSTRUCTIONS

Examples: BTOA(D)
o Quantity of Digits: 10

BCD

Binary ASCIL
[ sotu [ BTOA(D) S1 S2 D1 ~‘
D10 10 D20 _ 1234567890 29
’_(IO D10-DIL || (499602D2h) D20 0031h)

50

D211l (9032h)

51

D221 0033h)

52
D231 (0034h)
53

D241l (9o35h)

54

D251 (0036h)

55
D26l (9037h)
56
D271 (0038h)
57
D28 0039h)
48

D291l (0030h)

e Quantity of Digits: 6

BCD

©) Binary ASCII
’_1 I soru |{eroam) st sz D1
DIO 6 D20 _ 1234567890 53
" D10'DI1 || (499602D2h) = D20 (0o35h)

D21 (0053:;5h)
b22 (00?357h)
D23 (0053?3h)

D24 (005379h)
—

D25 1l (0030h)

e Quantity of Digits: 3

BCD

OAD) S = Binary ASCII

|| BTOA(D 1 D1

12|_ oty D10 3 D20 ] 1234567890 D20 56
D10'D11 (499602D2h) g (0038h)

57
D211l (9o39h)
48

D221l (9030h)
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10: DATA CONVERSION INSTRUCTIONS

ATOB (ASCII to BCD)

Word data: S1,S1+1, S1+2, S1+43, S1+4 —» D1
I ATOB(*) S1 52 D1 Double-word data: S1,S1+1, S1+2, ..., S149 — D1'D1+1
kkkkk kkkkk kokskkk
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 through 39h.
The number of digits that can be converted is through 5 for word data, and 1 through
10 for double-word data.
Valid Devices

Device Function I Q M R T C€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 "Device Addresses" on page 2-1.
& 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 values for source S1 data to convert are 30h through 39h. When the data type is W (word), the valid range of S2 (quantity of digits to convert)
isltob5.

When the data type is D (double word), the valid range of S2 (quantity of digits to convert) is 1 to 10.

Make sure that the values for each source designated by S1 and the quantity of digits designated by S2 are within the valid range. If the S1 or S2
data exceeds the valid range, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series
MICROSmart.

Make sure that the last source data determined by S14+S2-1 is within the valid device range. If the derived source device exceeds the valid device
range, a user program execution error will result, turning on special internal relay M8004 and ERROR LED on the FC6A Series MICROSmart.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 3-10.

Since the ATOB instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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.

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: ATOB(W)
o Quantity of Digits: 5

BCD
e L e Dsllo S52 DDle 49 12345
10 D10 | (0031h) > D20 || 3030p)
50
D11 0032h)
51
D12 |\ (0033h)
52
D13 || (0034h)
53
D14 1l (0o35h)
e Quantity of Digits: 4
BCD
s W S % oo 49 , 1234
1 D10 | (0031h) D20 || (04D2h)
| (0031h) |
50
D11 0032h)
51
D12 1 0033h)
52
D13 1 (0034h)
e Quantity of Digits: 3
BCD
ASCIIL Binary
S0t = ATose) DS110 S32 DDzlo 49 123
2 D10 1 oo31hy || = = D20 | (go7Bn)
50
D11 | (0032n)
51
D12 | (0033h)
e Quantity of Digits: 2
BCD
| sotu | ATOB(W)  Si ) D1 — =
D10 2 D2 .
B D10 | (0031h) D20 Il 0o18h)
50
D11 0032h)
e Quantity of Digits: 1
BCD
ASCII Binary
I soru | AToBW) st 2 Dl - 1
D10 1 D20 -
14 D10 | (0031h) D20 Il 0001h)
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10: DATA CONVERSION INSTRUCTIONS

Examples: ATOB(D)

o Quantity of Digits: 10

’—{ [ sotu | ATOB(D)
10

e Quantity of Digits: 6

o Quantity of Digits: 3

s1 s2 D1
D10 10 D20

 sotu | AToB(D)  S1 s2 D1

i D10 6 D20

s1 s2 D1

D10 3 D20

’—1 — sotu |—{ ATOB(D)
2

10-14

D10

D11

D12

D13

D14

D15

D16

D17

D18

D19

D10

D11

D12

D13

D14

D15

D10

D11

D12

ASCII

49
(0031h)
I
50
(0032h)

51
(0033h)

52
(0034h)

53
(0035h)

54
(0036h)

55
(0037h)

56
(0038h)

57
(0039h)

48
(0030h)

ASCII

49
(0031h)

50
(0032h)

51
(0033h)

52
(0034h)

53
(0035h)
I
54
(0036h)

ASCII

49
(0031h)

50
(0032h)

51
(0033h)

————> D20'D21

———> D20'D21

——> D20'D21
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BCD
Binary

1234567890
(499602D2h)

BCD
Binary

123456
(0001E240h)

BCD
Binary

123
(0000007Bh)

IDEC



10: DATA CONVERSION INSTRUCTIONS

ENCO (Encode)
When input is on, a search begins for the first bit that is set to on. The search begins at S1 until
|— E!\ICO S1 D1 the first set (on) point is located. The number of points from S1 to the first set point (offset) is
Bits PRk kkkkk 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 - - = = = = = = 1-256 —

For valid device address ranges, see "Device Addresses" on page 2-1.
4 Special internal relays cannot be designated as D1.

Make sure that the search area designated by S1 plus Bits is within the valid value range. If the source data exceeds the valid range, a user program
execution error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 3-10.

Since the ENCO instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Examples: ENCO

When input 10 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 . . . ) . . ) i
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 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
|_ 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 9 8 7 6 5 4 3 2 1 0

D10
D11
D12

D13 -

D14
D15
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10: DATA CONVERSION INSTRUCTIONS

DECO (Decode)

When input is on, the values contained in devices assigned by S1 and D1 are added together to
’_< |_ DECO S1 D1 determine the destination, and the bit is then turned on.

ok skok kkokkk

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Offset X X X X - — X - X —
D1 (Destination 1) First bit to count offset — X & X - - X -= — —

For valid device address ranges, see "Device Addresses" on page 2-1.
A Special internal relays cannot be designated as D1.

Valid values for the offset designated by source device S1 are 0 through 255. Make sure that the offset designated by S1 and the last bit of
destination data determined by the sum of S1 and D1 are within the valid value range. If the offset or destination data exceeds the valid range, a
user program execution error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 3-10.

Since the DECO instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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.
10

D20 M104

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
M177 M160
M197 M180
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)
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
RkRk - RRRRk Rk assigns the quantity of bits searched. The quantity of bits which are on is stored to the

destination assigned by device 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 —= — —
S2 (Source 2) Quantity of bits searched X X X X X X X —= X —
D1 (Destination 1) Destination to store quantity of ON bits — X & X X X X = — —

For valid device address ranges, see "Device Addresses" 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) which can be 0 through 65,535.

The valid range of S2 (quantity of bits searched) is 1 to 256. Make sure that the search area designated by S1 plus S2 is within the valid value range.
If the source data exceeds the valid range, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on
the FC6A Series MICROSmart.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction
is executed. For user program execution errors, see "User Program Execution Errors" on page 3-10.

Since the BCNT instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Examples: BCNT

When input is on, a search begins for the total number of bits that are on in an array
’_{ |_ BCNT S1 S2 D1 of 64 bits starting at internal relay M4 assigned by source device S1.
10

M4 64 D100

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 — D100 -

M57 M40

M77 M60 el

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.
Bt 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
D10
D11 H
D12 .
D13 -

D14
D15 -
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10: DATA CONVERSION INSTRUCTIONS

ALT (Alternate Output)

When input is turned on, output, internal relay, or shift register bit assigned by D1 is turned on and

’—{ | sotu [ ALT

D1 remains on after the input is turned off.
kkkokok

Valid Devices

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 1

Constant Repeat

x|
<X

D1 (Destination 1)

Bit to turn on and off —

R T C D P
X

For valid device address ranges, see "Device Addresses" 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 "SOTU and SOTD (Single Output Up and Down)" on page 4-28.

Example: ALT

When input 10 is turned on, output QO assigned by device D1 is turned on and remains after input

’—1 — sotu [ ALT
10

D1 10 is turned off.
Qo0

ON

Input I0
OFF
ON

Output QO

10-18

When input I0 is turned on again, output QO is turned off.

] ] [] []
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10: DATA CONVERSION INSTRUCTIONS

CVDT (Convert Data Type)

S1 - D1
I_ 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* Hkkkk kkkkk *% stored to the destination assigned by device D1.
Data types can be assigned for the source and destination, separately
Data Type W, I DL F
Source S1 S1-S1+1
Destination D1 D1-D1+1
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.
Valid Devices
Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) First device address to convert data type XXt Xt Xt xr?ox? X — X 1-99
D1 (Destination 1)  First device address to store converted data — X't X3 x*  x'1™  x1M o x — — 1-99

For valid device address ranges, see "Device Addresses" 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) which can be 0 through 65,535.

When a user program execution error occurs, the execution of the instruction is canceled. The value of D1 is left unchanged and the next instruction

is executed. For user program execution errors, see "User Program Execution Errors" on page 3-10.

Valid Data Types

W (word)

I (integer)

D (double word)

L (long)

F (float)

x| X | X| X[ X

IDEC

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 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 or destination,
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
o 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.

'—H—
10

Device Data Type Value
SOTU — CvDT S1- D1 - REP
FTOW Do D2 Source F 3.141593
Destination w 3

When input 10 is turned on, 3 is stored to data register D2.

S1

D1

o Data Type: S1 has a larger data range than 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.

’—u—
10

10-20

Device Data Type Value
SOTU — CvDT S1- D1 - REP
DTOW Do D2 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

D1
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10: DATA CONVERSION INSTRUCTIONS

DTDV (Data Divide)

S1 - D1, D1+1
’_( I DTDV(W) **S*l** *i{k* 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 "Device Addresses" 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.

Since the DTDV instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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

w) S Before Execution After Execution
|_ SOTU — DTDV(W 1 D1
11 D10 D20 p1o| 12345 - > D20 48 Upper byte
(3039h) (30h)
———> D21 >7 Lower byte
(39h)
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10: DATA CONVERSION INSTRUCTIONS

DTCB (Data Combine)

S1,S1+1 -» D1

|_ DTCB(W) **S*l** *ii* 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€C D P Constant Repeat

S1 (Source 1) Binary data to combine - = - - = - X = — —

D1 (Destination 1) Destination to store results — X & X X X X —= — —

For valid device address ranges, see "Device Addresses" on page 2-1.

& 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.

Since the DTCB instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

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.

Before Execution After Execution

SOTU

I—H—
I1

10-22

DTCB(W) S1 D1
D10 D20 48 12345
D10 (go30m) | UPPerbYte > D20} (3039n)
57
D11 (0039h) Lower byte
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10: DATA CONVERSION INSTRUCTIONS

SWAP (Data Swap)

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
kKKK KRR *k 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 "Device Addresses" on page 2-1.
Since the SWAP instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.
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 10 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.

e
I0

SWAP(W) S1 D1 REP Before Execution After Execution
D10 D20 12345 14640
_—
D10} 3039n) D201 (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

-
nn

IDEC

D10 D20 D10 100 DC: D20 200
Di11| 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
ek sokoketok Skksokk skefokekok

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.

WKTBL  S1 Sn
+_+ keokokk

ekokek

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
FRRKK KRR RKKKK KKK

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. This allows the special dates within a one-year period
to be specified.

— YEAR S1 S2 S3 D1
kepokkok stokfokk skl skekkokek

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 WAKTIM Instruction WEEK Instruction
Number of instructions that can be o
] No limit 10
used in one ladder program
N f h
umber o .pattern.s that c.an be 1 pattern 20 patterns
configured in one instruction
Pulse output function No Yes
Configure initial values using the dialog bo:
Initial value configuration method Configure initial values using data registers | . !gur iniual values using 1alog box
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 e
. No limit 10
used in one ladder program
Number of patterns that can be
.p . . 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
at valu 'gurati data registers in the ladder program in WindLDR
Configuration pattern preview function No Yes
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11: WEEK PROGRAMMER INSTRUCTIONS

WEEK (Weekly Timer)

The WEEK instruction compares the specified day of the week, ON time, and OFF
WEEK S1 S2 3 D1 time with the current time and outputs that result.

I_

ok Rk When the input is on, the output specified by D1 is turned on when the day of the
week and the time specified by the ON settings match the current day of the
week and time.

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
Input M000O 1 :
oFF ! : :
oN 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 user 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.

When 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, a user program execution error will occur.

When the day of the week is not specified, a user program execution error will occur.

The WEEK instruction cannot be used in an interrupt program. If used, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the FC6A Series MICROSmart. For details about the user program execution errors, see "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 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.
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11: WEEK PROGRAMMER INSTRUCTIONS

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 FC6A Series MICROSmart 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 FC6A Series MICROSmart 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
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 FC6A Series MICROSmart is running.

e Devices tab

[ WEEK (Weekly Timer) B [
{Devices || p1
1
Dataregistersettings:
51 (FirstDR 52 (initializationInput D1 (Output)
Tag Name: 2 3 5 E‘
R \ | 1 \
Comment:
6. 4.
[ pulse outpit 53 (The number of parameter tabs ):

Freview:

oN

Sunday ~ Monday  Tuesday Wednesday Thusday  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 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 FC6A Series MICROSmart 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 FC6A Series
MICROSmart 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.

2. S1 (source 1): First Data Register
This 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.

[Z] 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) ? [

o
ON settings:

1. oavoftrenesc

7] sunday Monday  [Tuesdsy [ Wednesday []Thursdsy [Frday ] Ssturday
ON time (hh:mm):
[=] =
SR T =
OFF settings:
D, osvefteness
[lsunday  [Monday  [7]Tuesday [ wWednesdsy [7Thursday [7]Frday [ Saturday
OFF time (hh:mm):
=] |
[EN = R =

Freview:

oN

4:40

Sunday ~ Monday  Tuesday Wednesdsy 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. —
: ) L Hour: 0 to 23
ON time Used to enter the time. Set the time in a range from 00:00 to 23:59. -
Minute: 0 to 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. —
- . L 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 !

ON

P 1 tab settings

OFF = s et |

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 !  pp OFF time

ON
P 1 tab settings
OFF

ON time N

ON
P 2 tab settings
OF|

Foann

ON
Output D1
OF|

| E— -

e Preview

WEEK (Weekly Timer) D ||

ON settings:
Day of the week:

[ Sunday Monday  [[]Tuesday [ Wednesday [T Thursday [ Friday 7] Saturday

ON time (hhimm):
=] =]
- H:
OFF settings:
Day of the week:

[FSunday ] Monday Tuesday || Wednesday [ Thursday [ Friday 7] Saturday

OFF time (hh:mm):

E S RN

( Preview: 2\

oN

4:40

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

. J/

oK Cancel

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
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 FC6A Series MICROSmart is
running.

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) E

Devices |py

Dataregister settings:

51 (First DR) 52 (Initialization Input) D1 (Output)

i Doooo ) (] Moooo 3 = Qo000 5 [
Device Address: oo W Qoo "
D0000 - D002
Comment PL: Day of the nesk
(ON and OFF)
. 4
[CT Pulse Output: 53 (The number of parameter tabs): I:E

oN

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

DataRegister Allocation

~N

oK 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 FC6A Series MICROSmart 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 FC6A Series MICROSmart 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.
) Shows the range of data registers used to store the settings. This item changes when the device address or the
Used Data Registers
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.
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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
Dono2 P1:OFF Time

Allocate Comments 9_

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 Allocation

If indirectly specifying the settings for the WEEK instruction with data registers, the settings are allocated to the data registers as
follows.

Storage Destination Data Size (word) R (Read)/W (Write) Setting

Start address+0 1 R/W Day of the week
Start address+1 1 R/W P 1tab ON time

Start address+2 1 R/W OFF time

Start address+3 1 R/W Day of the week
Start address+4 1 R/W P 2 tab ON time

Start address+5 1 R/W OFF time

Start address+57 1 R/W Day of the week
Start address+58 1 R/W P 20 tab ON time

Start address+59 1 R/W 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

J

.
0: Disabled (check box not selected) oot T word
1: Enabled (check box selected) ata register (1 word)

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 11 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

Reserved Saturday Friday Thursday Wednesday Tuesday Monday Sunday Reserved Saturday Friday Thursday Wednesday Tuesday Monday Sunday

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).

[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

‘ ON settings ‘ OFF settings ‘
Bit Bit Bit Bit
15 14 13 12 11 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

Reserved Saturday Friday Thursday Wednesday Tuesday Monday Sunday Reserved Saturday Friday Thursday Wednesday Tuesday Monday Sunday
Day of the week setting (ON): 0010010

Day of the week setting (OFF): 1000100

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)
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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 onday
OFF WEEK S1 S2 S3 D1
) Wednesday 18:00 F—
Settings MO000 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 M00O0O 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.

Dayoftheweek | Sunday | Monday | Tuesday | Wednesday | Thursday |  Frday | Saturday |
0:00 13:00 18:00

Time

ON
Input M0000
OFF

ON
Output Q0
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 M000O 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 MO000
is turned off before the OFF settings, the output also turns off at the same time.

Dayoftheweek | Sunday | Monday | Tuesday | Wednesday | Thursday |  Frday | Saturday |
13:00 6:00 15:00 18:00

Time

ON
Input M0O00O
OFF

ON
Output Q0
OFF

i R

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

n When pulse output is enabled

Setting details
ON settings | Sunday 0:00

Output  |QO0 WEEK ST S2 S3 DI

|_

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 M000O is on, so output Q0 turns on for one scan only on Sunday at 0:00.

Day of the week Saturday | Sunday
6:00 0:00

Time

ON T r .-

Input M000O
OFF

1 I'5(2:’:1[1
ON

Output Q0
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 MO000 changes from off to on, output Q1 turns on
for one scan only.

Day of the week Saturday | Sunday
0:00:00 0:00:30 0:00:59

Time

ON T - --
Input M0O000
OFF

1 scan
h |

>

on i
Output QO : —‘
OFF ﬁ%

ON settings Day of the week : Sunday
Time : 0:00
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11: WEEK PROGRAMMER INSTRUCTIONS

Examples: WEEK

[To turn on output Q0 Monday to Friday each week from 8:30 to 17:15]

Parameter tab

WEEK (Weekly Timer) 2 e
(23
ON settings:

Day of the week:

[£] Sunday Monday Tuesday Wednesday (7] Thursday Friday ] seturday

ON time (hh:mm):
= =
E H: = H
OFF settings:
Day of the week:
[ sunday Monday Tuesday Wednesday [7] Thursday Fiday [ Soturday

OFF time (hhimm):

B [s B

Preview:

on H H H H H
Sunday  Monday  Tuesday Wednesdoy Thursday  Fridey  Saturday

Configure the tab as shown above and set D1 to QO.

WEEK S1 S2 S3 D1

|
_|I 1 Q0

M8125

[To turn on output Q0 Tuesday, Wednesday, and Saturday each week from 20:30 to 1:15 the next day]

Parameter tab

WEEK (Weekly Timer) 2 e
(23
ON settings:

Day of the week:

[[]Sunday [ Monday Tuesday Wednesday [ Thursday ] Friday Saturday

ON time (hh:mm):
= =
N E RN =
OFF settings:
Day of the week:
Sinday  []Monday [ Tuesday Wednesday [7]Thursday  [[] Friday ] Saturday

OFF time (hhimm):

FH =B

Preview:

| L |

Sunday  Monday  Tuesday Wednesdoy Thursday  Fridey  Saturday

Configure the tab as shown above and set D1 to QO.

WEEK S1 S2 S3 D1

!
1
M8125 O
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11: WEEK PROGRAMMER INSTRUCTIONS

[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.

Weekiy Timer) D)
P ez es
ON setings:

Day of the week:
[F] Sunday Monday ] Tuesday Wednesday [] Thursday Friday (] Seturday

ON time (rh:mm):
= =
b E:P H
OFF settings:
Day of the week:

[F] Sunday Monday  [] Tuesday Wednesday [ Thursday Friday ] Seturday

OFF tme (rhimm):

Preview:
@ Week © Day:

L

oFF

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) X
Devices [P1_ | P2 [p3
ON setiings:
Day of the nesk:
7] Sunday Monday  [7] Tuesday Wednesday [ Thursday Fiday (7] Saturday
ON time (hh:m)
= =
= EH:0 B
OFF settings:

Day of the week:

[F] Sunday Monday  [7] Tuesday Wednesday [ Thursday Friday 7] Ssturday

OFF tme (nhzmm):

Preview:

S 1 11

Sunday  Menday Tuesday  Wednesday  Thursday Friday Saturday
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11: WEEK PROGRAMMER INSTRUCTIONS

On P 3 tab, configure the output to turn on Monday, Wednesday, and Friday from 22:00 to 0:00 the next day.

[ WEEK (weekly Timer) [E==)

Devices | P1 P2 P3
ON settings:

Day of the week:

[£] Sunday Monday [ Tuesday Wednesday [] Thursday Friday [ saturday

ON time (hhimm}:
= =
E=H: ek H
OFF settings:
Day of the week:

] Sunday Monday  [5] Tuesday Wednesday [ Thursday Fiday  [F] Soturday

OFF fime (hhimm):

B H: ek H

Preview:
@ Week () Day

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
3 Q0

|

M8125
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11: WEEK PROGRAMMER INSTRUCTIONS

[To indirectly specify the settings with data registers]

This example describes turning on output M0100 Monday to Friday each week from 8:30 to 17:15 as an example.
Select the Data register settings check box and set S1 to D0000 and S2 to M000O0.

WEEK (Weekly Timer) ol X WEEK (Weekly Timer) X
Devices [p1
ON settings:
Data register setings: Day of the week:
51 (FirstDR) <2 (Initiaization Input) 01 (Qutput) [lSunday [ Monday  [g]Tuesday [7] Wednesday [¢] Thursday  [g] Friday [F] Saturday
Tag Name: [poooo [ Moooo &= [mo100 =]
Device Address: [poooo | [mooco ] [Mo100 ] ON tme (hh:mm):
- = =
D000 - D000 m- B -
Comment:
OFF settngs:
Day of the week:
] Sunday Monday (7] Tuesday  [7] Wednesday (7] Thursday Friday [ Saturday
OFF tme (rhimm):
T H:EH
[E] Pulse Output: S3(The rumberof parametertabs): [1 5]
Preview: Preview:
on H H H H H on H H H H H
oFF oFF
Sinday  Monday  Tuesday Wednesday Thursday  Friday  Saturday Sinday  Monday  Tuesday Wednesday Thursday  Friday  Saturday
Data Register Allocation Data Register Allocation

Data register allocation
The settings on the P 1 tab are allocated to data registers DO to D2 as shown in the table below. The settings configured on the

parameter tab are stored in DO to D2 by turning on initialization input S2.

Data Register Setting Initial Setting
DO Day of the week setting 15934 (Monday to Friday, both ON settings and OFF settings)
D1 P1tab ON time 830
D2 OFF time 1715

O_ e The initialization input (M1) turns on with the first

| scan and the initial settings configured on the P 1

M8120 Mo tab are stored in DO to D2.
—] SoTU
M1
WEEK 3 ) 33 D1 ¢ The WEEK instruction starts operating according to
| = the values of data registers DO to D2.
! DO MO 1 M100
M8125
MOV(W) 51 DI- REP e When M10 turns on, the ON time (D1) changes to
_| SOTU n 9:00 and the OFF time (D2) changes to 17:00.
900 D1
M10
MOV(W) S - D1 - REP e When M1 turns on, all of the WEEK instruction
1700 - — settings (DO to D2) return to the initial settings.
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11: WEEK PROGRAMMER INSTRUCTIONS

YEAR (Yearly Timer)
The YEAR instruction compares the specified date with the current date and
YEAR S 52 S3 D1 outputs that result. With this instruction you can specify special dates within a
I— one year period (A "special date" is a date configured with ON/OFF settings
hpkiok ootk ootk ootk specified by the YEAR instruction).

When the input is on, the output specified by D1 is turned on when the date
specified by the ON settings matches the current date.

The output is turned off when the date specified by the OFF settings matches the
current date.

When the ON settings are December 15, 2012 and the OFF settings are January
20, 2013, output D1 turns on and off as follows.

Year 2012 2013
Month 11 12 1 | 2

Day : 15th : 0th

: ' : ' :

ON ! :

Output D1 : :
OFF - - ---

it it

ON settings Month : December OFF settings Month : January
Day : 15th Day : 20th

Notes:

A maximum of 10 YEAR instructions can be used in a user program.

Normally the output is only updated when the current date and the date for the ON/OFF settings matches, but when the YEAR instruction
input changes from off to on, the output state at the current date 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 11-25.

When pulse output is enabled, output is turned on for one scan at the instant (0:00) the date changes to the ON date.

When the YEAR instruction input changes from off to on, the output state at the current date is judged according to the ON/OFF settings, and
the output is turned on for 1 scan only.

For pulse output, see "6. Pulse Output" on page 11-18 or "6. Pulse Output" on page 11-22.

When the year data is outside the range of 2000 to 2099, the month data is outside the range of 1 to 12, the day data is outside the range of
1 to 31, the week data is outside the range of 1 to 5, and the day of the week data is outside the range of 0 to 6, a user program execution
error will occur.

The YEAR instruction cannot be used in an interrupt program.
If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart.
For details about the user program execution errors, see "User Program Execution Errors" on page 3-10.

When the yearly setting or monthly setting is enabled and a date that does not exist according to the month or year is set for the ON setting
or the OFF setting, the output turns on or off on the first day of the next month.

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 & - - - - - — —

& Special data registers cannot be designated as S1. Special internal relays cannot be designated as D1.
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11: WEEK PROGRAMMER INSTRUCTIONS

Settings

There are two methods to configure dates for the YEAR instruction. Specify the method on the Devices tab with Data register
settings.

« Configure the dates as a fixed setting

The dates for the ON/OFF settings are uniquely determined. The dates for the ON/OFF settings cannot be changed while the
FC6A Series MICROSmart is running. For details, see "To configure the dates as a fixed setting" on page 11-17.

¢ Configuring the dates by specifying data registers

The dates for the ON/OFF settings are configured according to the values stored in the specified data registers. The dates for
the ON/OFF settings can be changed while the FC6A Series MICROSmart is running. For details, see "To configure the dates
by specifying data registers" on page 11-21.

To configure the dates as a fixed setting
The dates for the ON/OFF settings are uniquely determined. The dates for the ON/OFF settings cannot be changed while the FC6A
Series MICROSmart is running.

e Devices tab

YEAR (Yearly Timer) D ||
Devices P1
[ Dataregister settings:
51 (First DR 2 alizat put D1 (Output)
e 2 [ 3"m 5 ™
DevceAddress I | I \
Comment 13
[Slpulse output 53 (The number of parametertabs):[1 [
Preview:
v [ i
January. bo42013 v February 2013 March 2013
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa (%
30 31 | 2 s 4 5 1 2 1 2
€ 7 8 % 40 44 12 3 4 5 & 7 8 ¢ 3 4 5 & 7 8 ¢
13 14 15 16 17 18 19 0 11 12 13 14 15 16 0 11 12 13 14 15 16
20 21 22 23 24 25 26 17 18 19 20 21 22 23 17 18 19 20 21 2 23
27 28 29 30 31 24 25 26 27 8 24 25 26 27 28 29 30
31 -
oK Cancel

1. Data register settings
This setting selects whether to configure YEAR instruction dates as fixed settings or to indirectly specify them with data registers.
To configure the dates as fixed settings, clear this check box.
[£] Unselected check box
The dates are fixed settings.

The dates are configured on the parameter tabs. The dates cannot be changed while the FC6A Series MICROSmart is
running. For the settings, see "Parameter tab" on page 11-5.

Note: When this check box is selected, the settings for dates are indirectly specified with data registers. Configure the dates by using data
registers. The dates can be changed while the FC6A Series MICROSmart is running. For indirection specification with data registers, see "To
configure the dates by specifying data registers" on page 11-21.
2. S1 (source 1): First Data Register
This setting is not configured when configuring the dates as fixed settings.

3. S2 (source 2): Initialization Input
This setting is not configured when configuring the dates 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. 10 bytes of the user program region are used for each Parameter tab.
For the settings, see "Parameter tab" on page 11-18.
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11: WEEK PROGRAMMER INSTRUCTIONS

5. D1 (destination 1): Output

This setting configures the output for the results when the configured dates and the current date 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 current date changes to the date in the ON settings, the output is turned on for only one scan.

[Z] 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 settings for the output. A maximum of 20 parameter tabs can be configured for 1 YEAR instruction.

YEAR (Yearly Timer) |
[Devies] 72 j )
ONsettings: Yearly  [C] Monthly
+ =2 |
3, e
Month and Day Settings:
)Day of the week: ‘ ‘ ‘
)End of menth
OFF settings:
. =]
4,
Month and Day Settings:
)Day of the week: ‘ ‘ ‘
)End of menth
5] specify ON duration: i
Preview:
. |
v [ aaf
January  » « 2013 February 2013 March 2013 =
Su Mo Tu We Th Fr S Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
N 2 3 4 5 1 2 1 2
6 7 8 9 10 11 12 3 4 5 6 7 8 9 3 4 5 6 7 8 9
13 14 15 16 17 18 19 10 11 12 13 14 15 16 10 11 12 13 14 15 16
20 21 22 23 24 25 26 17 18 13 20 21 2 23 17 18 19 20 21 22 23
27 28 29 30 31 24 25 26 27 28 24 25 26 27 28 29 30
31 rs
OK Cancel

1. Yearly

When Yearly is selected, the Month and Day settings are valid every year.
At this time, you can configure whether or not to make the Month and Day settings valid yearly from a year until another

year with Year.

2. Monthly

The settings for the selected tab are valid each month. At this time, Month is disabled.

3. ON settings

This section configures the date to turn on the output. The output is turned on at 0:00 on the configured date.

Setting Description Range

Year Specifies the year to turn on the output. 2000 to 2099

Month Specifies the month to turn on the output. 1to 12

Day Specifies the day to turn on the output. 1to 31
Mon.t h and Day Specifies the day as the day of the week to turn on the output. Specify the week in
Setting Day of the week 1to6

the range of the 1st to the 5th (or the last) week and set the day of the week.
End of month Specify the end of month to turn on the output on the last day of the month. —
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11: WEEK PROGRAMMER INSTRUCTIONS

4. OFF settings
This section configures the date to turn off the output. The output is turned off at 0:00 on the configured date.

Setting Description Range

Year Specifies the year to turn off the output. 2000 to 2099

Month Specifies the month to turn off the output. 1to 12

Day Specifies the day to turn off the output. 1to31
Month and Day Specifies the day as the day of the week to turn on the output. Specify the week in
Setting Day of the week peci y Y W ur utput. Spec weekt 1to6

the range of the 1st to the 5th (or the last) week and set the day of the week.
End of month Specify the end of month to turn off the output on the last day of the month. —

This item specifies whether or not to turn off the output after the number of
specified days from when it was turned on.

If this setting is enabled, the OFF settings are disabled. This setting can be set in a
range from 1 day to 30 days.

Specify ON duration 1to 30

Note: When the date is duplicated in the settings on other tabs, the settings on the tab with the larger tab number are valid.

For example, if the ON date is the 8th of every month and the OFF date is the 16th of every month on the P 1 tab and the ON date is the 16th of
every month and the OFF date is the 22nd of every month on the P 2 tab, the 16th of every month setting is duplicated on the two tabs and the ON
settings for the P 2 tab are valid. In this situation, the output is on from the 8th to the 22nd of every month.

Month 2012 B
Year 9 | 10 N
ON date OFF date '
! ONdate ! | OFF date | : :

ON
P 2 tab settings
OFF ==

1 16th of ¢ re22ndof
every month every month

]

ON
Output D1
OFF ==~

ON :
. 1 8thof 16th of
P 1 tab settings o every month = = every month

If the ON date is the 16th of every month and the OFF date is the 22nd of every month on the P 1 tab and the ON date is the 8th of every month
and the OFF date is the 16th of every month on the P 2 tab, the 16th of every month setting is duplicated on the two tabs and the ON settings for
the P 1 tab are disabled. In this situation, the output is on from the 8th to the 16th of every month.

Month :: 2012 .
Year | 9 | 10 B
o : ON date OFF date !
) ' 16th of |_ re22ndof |
P 1 tab settings o : every month every month -
! ONdate ! ! OFF date : :

ON '
) . 8thof |—| 16th of
P 2 tab settings oFt every month e = every month

ON
Output D1 ﬁ
OFF ==-—
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11: WEEK PROGRAMMER INSTRUCTIONS

e Preview
YEAR (Yearly Timen) [
[Beims] 71
ON settings: Yearly [ Monthly
. | )
- o B
Month and Day Settings:
J)Day of the week: | ‘ ‘
) End of month
OFF settings:
. | )
o o
Manth and Day Settings:
J)Day of theweek: | ‘ I
End of month
1] Specify ON duration: -
((Freview:
. =
o —
January P4 2013 » February 2013 March 2013 e
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa |E
30 3t 1 2 3 4 5 1 2 1 2
6 7 8 9 10 11 12 3 4 5 6 7 8 9 3 4 5 6 7 8 9
13 14 15 16 17 18 19 10 11 13 14 15 16 10 11 12 13 14 15 16
20 21 22 23 24 25 26 17 18 20 21 2 B3 17 18 19 20 21 22 23
27 28 29 30 31 24 25 27 28 24 25 26 27 28 29 30

The preview shows the ON/OFF state for the output based on the settings configured on the parameter tabs in a calendar.
The dates that are set to ON are highlighted in orange. Three months are shown at one time.

Setting

Description

Year

Specifies the year to show in the preview.

Scrollbar

You can change the month shown in the preview by moving the scrollbar.
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11: WEEK PROGRAMMER INSTRUCTIONS

To configure the dates by specifying data registers

The dates for the ON/OFF settings are configured according to the values stored in the specified data registers.
The dates for the ON/OFF settings can be changed while the FC6A Series MICROSmart is running.

Note: When a special date in the ON/OFF settings is modified with the YEAR instruction input turned on, it is not reflected in the output operation
until the current date and time match the changed special date.
To immediately reflect this in the output operation, turn the YEAR instruction off and then on again after changing the special date.

e Devices tab

YEAR (Yearly Timer)

S2(mnitializationInput)

D1 (Output)

s
Tag Name: poooo [ M0o0O

January b 4 2013 » Februay 2013

Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa  Su

30 il 2 3 4 5 102

€ 7 8 9 101112 3 4 5 6 7 8 9 3

13014 15 16 17 18 19 10 11 12 13 14 15 16 10

20021 2 23 24 25 2% 17 18 19 20 21 2 23 17

7 28 2 30 3 24 25 2% 27 3 24
31

Data RegisterAllocation |/,

Mo

4
1
18
25

March
U We

5 6
2 13
19 20
% 27

2013

™

14
21
2

Fr

15
2
2

2 = 3 (] Qo000 5 o]
Device Address: posos moooo " Qoo
DO000 - DO003
Comment: PL: Day of the week
(ON and OFF)
6. 4.
[E] Pulse Qutput 53(The number of parameter tabs):
Preview:
e —

Cancel

1. Data register settings

This setting selects whether to configure YEAR instruction dates as fixed settings or to indirectly specify them with data

registers.

To configure the dates by specifying data registers, select this check box.

Selected check box

The date settings are indirectly specified by data registers. Configure the dates by using data registers. The dates can be
changed while the FC6A Series MICROSmart is running. For allocating the data register region, see "Data Register

Allocation" on page 11-23.

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 11-21.

Note: When this check box is not selected, the dates are fixed settings. The dates are configured on the parameter tabs. The dates cannot
be changed while the FC6A Series MICROSmart is running. For fixed settings, see "To configure the dates as a fixed setting" on page 11-17.

2. S1 (source 1): First Data Register
This setting specifies the start of the data register region to store the dates for the YEAR instruction.
This setting is only used when indirectly specifying the dates 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 "Data Register Allocation" on page 11-23.

3. S2 (source 2): Initialization Input
This setting specifies the device to initialize the dates 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 YEAR instruction with data registers.
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11: WEEK PROGRAMMER INSTRUCTIONS

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 dates as a fixed setting". See "4. S3 (source 3): Number of parameter
tabs" on page 11-17.

5. D1 (destination 1): Output
This setting configures the output for the results when the configured dates and the current date are compared.
This setting is shared in common with "To configure the dates as a fixed setting". See "5. D1 (destination 1): Output" on page
11-18.

6. Pulse Output
This setting configures the operation for D1 (output). This setting is applied to all parameter tabs.
This setting is shared in common with "To configure the dates as a fixed setting". See "6. Pulse Output" on page 11-18.

7. Data Register Allocation
Click this button to display the Device Allocation dialog box. As shown below, a table of the data registers and their
corresponding YEAR 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 YEAR instruction with data registers.

e Device Allocation dialog box

Device Allocation “
(Daia Register )
Device Address Description
DO0DD P1: Year{ON)
DO001 P1: Month and Day{ON)
DoD02 P1: YearlOFF)
D003 P1: Month and Day{OFF)
N
> 8.

J

Allocate Comments 9_

e Parameter tab

This tab configures the settings for the output. A maximum of 20 parameter tabs can be configured for 1 YEAR instruction.

If indirectly specifying the settings for the YEAR 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 dates as a fixed setting". See "Parameter tab" on page 11-18.

e Preview
The preview shows the ON/OFF state for the output based on the settings configured on the parameter tabs in a calendar.
This function is shared in common with "To configure the dates as a fixed setting". See "Preview" on page 11-20.
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Data Register Allocation

The settings configured on the Parameter tabs are allocated to the data registers as follows.

Storage destination Data size (word) R (Read)/W (Write) Setting
Start address+0 1 R/W . Year
ON setting
Start address+1 1 R/W Month, Day or Day of the week
Start address+2 1 R/W P 1tab Year
OFF settin
Start address+3 1 R/W g Month, Day or Day_ of the week.(number
of days when specified to remain on)
Start address+4 1 R/W . Year
ON setting
Start address+5 1 R/W Month, Day or Day of the week
Start address+6 1 R/W P2 tab Year
OFF setti
Start address+7 1 RAW setting Month, Day or Day_ of the week_(number
of days when specified to remain on)
L] L] L] L]
L] L] L] L]
L] L] L] L]
Start address+76 1 R/W . Year
ON setting
Start address+77 1 R/W Month, Day or Day of the week
Start address+78 1 R/W P 20 tab Year
OFF settin Month, D Day of th Kk b
Start address+79 1 R/W 9 onth, Day or Day of the week (number
of days when specified to remain on)

e Month, Day or Day of the week data register allocation

The Month, Day or Day of the week are allocated as bits in 1 data register as follows.

e Month, Day

Data register (1 word)
A

4 A
Reserved Month setting Reserved Day setting
Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ January to December ‘ ‘ 1st to 31st ‘
e Month, Week, Day of the week Data register (1 word)
4 N
Reserved ‘ Month setting ‘ Reserved ‘ Week setting Day of the week setting ‘
Bit Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

January to December

1st to 5th (or the last)

Sunday to Saturday

Week setting assignments
(Binary) (Decimal)

Day of the week assignments
(Binary) (Decimal)

001000 = 8 : 1st 000 = O : Sunday
010000 = 16: 2nd 001 = 1 : Monday
011000 = 24: 3rd 010 = 2 : Tuesday
100000 = 32: 4th 011 = 3 : Wednesday
101000 = 40: 5th 100 = 4 : Thursday
110000 = 48: Last 101 = 5 : Friday
110 = 6 : Saturda
e Month, End of month Y
Reserved Month setting Reserved
bit bit bit bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

January to December

IDEC
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Example day of the week settings

[When configured to turn on the output on January 1st]

January 1st
‘ Reserved Month setting Reserved Day setting
Bit Bit Bt Bit
15 14 13 12 11 10 9 8 7 6 1 0
0 0 0 0 0 0 0 1 0 0 0 0 0 1
Month setting: 0001 =1
Day setting: 00001 =1
The value of the data register is 100000001 (binary) = 257 (decimal).
[When configured to turn on the output on December 31st]
December 31st
Reserved Month setting Reserved Day setting
Bit Bit Bt Bit
15 14 13 12 11 10 9 8 7 6 3 2 1 0
O[O0} O0]|O 1 1 0O|0]O0|O 1 1 1 1
Month setting: 1100 = 12
Day setting: 11111 = 31
The value of the data register is 110000011111 (binary) = 3103 (decimal).

[When configured to turn on the output on the 1st Monday of January]

1st Monday of January
‘ Reserved Month setting Reserved ‘ Day of the week setting
Bit Bit Bt Bit
15 14 13 12 11 10 9 8 7 6 3 1 0
0 0 0 0 0 0 0 1 0 0 1 0 0 1
Month setting: 0001 = 1 (January)
Week setting: 001 = 1 (1st)
Day of the week setting: 001 = 1 (Monday)
The value of the data register is 100001001 (binary) = 265 (decimal).
[When configured to turn on the output on the 4th Thursday of June]
4th Thursday of June
‘ Reserved Month setting Reserved Week setting ‘ Day of the week setting
Bit Bit Bt Bit
15 14 13 12 11 10 9 8 7 6 2 1 0
0 0 0 0 0 1 1 0 0 0 0 1 0 0
Month setting: 0110 = 6 (June)
Week setting: 100 = 4 (4th)
Day of the week setting: 100 = 4 (Thursday)
The value of the data register is 11000100100 (binary) = 1572 (decimal).
[When configured to turn on the output on the Final]
Final
‘ Reserved Month setting ‘ Reserved ‘ Week setting Day of the week setting
Bit Bit Bt Bit
15 14 13 12 11 10 9 8 7 6 2 1 0
ojo0|jo0|O0O|O0O|1|1|0{|O0]1 0Oj1]01]O0
Month setting: 0110 = 6 (June)
Week setting: 110 = 6 (final)
Day of the week setting: 100 = 4 (Thursday)
The value of the data register is 11000110100 (binary) = 1588 (decimal).
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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 turns on or
off after 0:00 on the date configured by the ON settings when pulse output is enabled, the timing chart is as follows.

e When pulse output is disabled
When the input is turned on, the current date and the ON and OFF settings are compared and the output turns on or off.

Settings
ON settings February 15, 2012
- YEAR S1 S2 S3 D1
OFF settings February 17, 2012 |
1 Qo
Output port Qo M0000

[When the input is on before the day specified by the ON settings]

On February 13, 2012, when the input is turned on, the result of the current date compared with the ON and OFF settings is not
within the ON and OFF settings (February 15 to February 17, 2012). Therefore, the output remains off.

. February 2012 L
Currentdate | 13th [ 14th [ 15th | 16th | 17th [

ON
Input MO00O
OFF ---

ON
Output Q0
OFF ==~

gy gy
Judgment ON settings OFF settings

[When the input is turned on or off during the interval between the ON and OFF settings]

On February 15, 2012, when the input is turned on, the result of the current date compared with the ON and OFF settings is within
the ON and OFF settings (February 15 to February 17, 2012). Therefore, the output turns on. The output turns off when the input
is turned off.

On February 16, 2012, when the input is turned on, the result of the current date compared with the ON and OFF settings is that
the output is turned on.

. February 2012
Current date . [ 13th 14th 15th 16th 17th

ON
Input M000O
OFF ---

ON
Output QO
OFF ==~

A

ON settings Judgment Judgment OFF settings
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e When pulse output is enabled
The input is determined to be on or off at 0:00 on the date of the ON settings and the output is turned on. The current date is not
compared with the ON settings when the input is turned on.

Settings
P 1 tab ON settings July 2, 2012
- YEAR S1 S2 S3 D1
P 2 tab ON settings July 4, 2012 |
2 Qo
Output port Qo M0000

[When the input turns on before the day specified by the ON settings]
The result of the input being determined at 0:00 on July 2, 2012 is to turn on the output for one scan.
The result of the input being determined at 0:00 on July 4, 2012 is to turn on the output for one scan.

o July 2012
Current date [ 1st [ 2nd [ 3rd [ 4th [ Sth

ON
Input M0000
OFF = -~

ON
Output Q0
OFF ---

P U
P1tab P 2tab
ON settings ON settings

[When the input turns on exactly on the day specified by the ON settings]
When the input turns on at 0:00 on July 2, 2012, the output turns on for one scan.
When the input turns on after 0:00 on July 4, 2012, the output turns on for one scan.

o July 2012
Currentdate | 1st [ 2nd | 3rd [ 4th Sth

ON
Input M0000
OFF =--

ON
Output QO '
OFF - - -

s s
P 1tab P 2 tab
ON settings ON settings
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11: WEEK PROGRAMMER INSTRUCTIONS

Examples: YEAR
o To configure the dates as fixed settings

[To turn on QO from 0:00 on September 1, 2011, to 0:00 on June 25, 2013]

sxx 2011 2012 2013 2014 sxxx
ON date :2011/09/01 ON--------- | """""""""""
OFF date : 2013/06/25 OFF 4 .
Yearly : OFF 9/'1 6/I25
Monthly : OFF
Parameter tab
[ YEAR (vearly Timer) -5 Jiee
P1
ON settings: [ Yearly [ Monthly
Year:
Maonth and Day Settings:
Menth: @Day: R =
¢ : | |
Month and Day Settings:
Month: @pay: S E
\ = W |

Su Mo Tu We Th Fr Sa

21 = l25] [18] 0
[28](29][30] l26][27 [ 28]/29 [301(31] B s % 7 % o»
30

DataRegister Allocation

Configure the tab as shown above and set D1 to Q0.

YEAR St S2  S3 DI
1 Qo
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[To turn on output QO from 0:00 on August 12 to 0:00 on August 15 every year]
sxx 2009 2010 2011 2012 sxx

ON date :2000/08/12 ON--------- ﬂ ’’’’’’’’’ |—| ””””””””” ﬂ ********* |—I;

OFF date : 2099/08/15  OFF

Yearty : ON 812 815 812 815 812 815 8§12 815
Monthly : OFF / / / / / / / /

Parameter tab
[ YEAR (veary Timen) EER=

ON settings:

o =

Month and Day Settings:

7 Day of the week: | ‘ ‘

[ Yearly [ Monthly

(©)End ofmonth

OFF settings:

Year:

=
=i
Month and Day Settings:

(©)Day of the week: | ‘ ‘

7)End of month

[ Specify ON duration: :

Preview
v [ mnf]

July 2013 August 2013 September 2013 E:

Su Mo Tu We Th Fr Sa  Su Mo Tu We Th Fr Sa  Su Mo Tu We Th Fr Sa

12 3 4 5 & 12 03 12 3 4 5 6 7

7 8 9 10 11 12 13 4 5 6 7 8 9 10 8 9 10 1 12 13 14
# 015 16 17 18 19 20 11 [EEMENNEE 15 15 7 15 16 17 18 19 20 21 |2
202 23 024 5 %6 W18 19 20 24 W 23 24 W 23 24 B 2% 7 B |

8 29 30 31 25 26 27 28 29 30 3 29 30

Data Register Allocation

Configure the tab as shown above and set D1 to QO.

YEAR S1 S2 S3 D1

|
M8125 1 Q0
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[To turn on output QO only on the 2nd Monday of each month from 2000 to 2099]

xxx January February March April sxx
ON date : 2000/**/2nd Monday ON J-I ********* I-l ””””””””” ” ””””””””” I—l ’’’’’’’
OFF date : 2099/**/2nd Monday + 1 day oFfF — - = - = -
Yearly :ON
. 2nd 2nd 2nd 2nd 2nd 2nd 2nd 2nd
Monthly : ON Monday Monday Monday Monday Monday Monday Monday Monday
+ + + +
1 day 1 day 1 day 1 day
Parameter tab
[ VEAR (Vearly Timen) o2 ey |
ON settings: ] [ Monthly
vear: [0 3]
Month and Day Settings:
Menth: “)Day: N
@ Day of the week: ‘znd E” ‘Monday |3|
2)End of month
OFF settings:
Year:
. h Ty ®)Da -z:
g \ | |
[ Specify ON duration: [ 1F
Preview:
e | msfd
« January v« 2013 February 2013 March 2013 o
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa |i‘
A 1 2 3 4 5 1 2 1 2
& 7 3 9 10 1 12 3 4 5 & 7 8 9 3 4 5 & 7 8 9
13 BN 15 16 17 18 19 10 BN 12 13 14 15 16 10 BN 12 13 14 15 16
20 21 2 23 24 25 26 17 18 19 20 21 22 23 17 18 19 20 21 22 23
27 28 29 30 31 24 25 26 27 8 24 25 26 27 28 29 30
31 -
Configure the tab as shown above and set D1 to Q0.
[ YEAR S1 S2 S3 D1
|
1 0
M8125 Q

VIDEC

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 11-29



11: WEEK PROGRAMMER INSTRUCTIONS

[To turn on output QO on the last day of every month between 2013 and 2020]

-+ January February March April -~

ON date : 2013/**/end of month ON
OFF date : 2020/**/end of month

+ 1 day SN
Yearly : ON 31st 1st 28th/29th 1st 31st 1st 30th 1st
Monthly : ON

Parameter tab
( YEAR (Yearly Timer) P | |
ON settings: #| Year [£] Monthly

o s [

Month and Day Settings:

Month: l:l JDay: [

_)Day of the week: | ‘ ‘

@ €nd of month

[ 2
® 0

[ Specify ON duration: =
Preview:

3 =
ol —

Januay o« 2013 » Februayy 2013 March 2013 2
Su Mo Tu We Th Fr Sa  Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa [=
003 1 2 3 4 s 12 12

6 7 8 9 1011 12 3 4 5 6 7 & 9 3 4 5 6 7 & 09

13 14 15 16 17 18 19 10 11 12 13 14 15 16 10 11 12 13 14 15 16

20020 2 23 24 25 26 17 18 19 20 21 22 23 17 18 19 20 21 22 23

27 28 29 30 [ 24 25 26 27 | 24 25 26 27 28 29 30
31 -

Data Register Allocation

Configure the tab as shown above and set D1 to QO.

_| 1 YEAR S1 S2 S3 D1
|
M8125 L Q0
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e To configure the dates by specifying data registers

[To turn on M100 from 0:00 on September 1, 2011, to 0:00 on June 25, 2013]

sxx 2011 2012 2013 2014 sxx
ONdate :2011/09/01 ON------- T o
OFF date : 2013/06/25 OFF A ‘
I I
I I
Yearly : OFF
y 91 6/25
Monthly : OFF
Devices tab Parameter tab
[ YEAR (Yearly Timen) [ e [ YEAR (Yearly Timen) [ e
Devices |p1 Pl
ON settings: [Cvearly [0 Monthiy
] Dataregistersettings: Year:  [011 |3
S1 (First DR) S2(InitializationInput) D1 (Output) Month d
: Jonth and Day Settings:
Tag Name: [poooo [l]  [moooo =) o100 = vanthe ® o
Device Address: [posoo | [mooeo | o200 | I ‘ ME
D0000 - D003 @
Comment:
OFF settings:
v 25
Month and Day Settings:
(©)Day of thewel ‘ v‘ ‘
ont
[C pecify ON duration: 1
e 53 (The number of parameter tabs): pechy R duraton [
Preview: Preview:
v [ ol v [ wofg
2013 2013 June 2013 o ﬂ 2013 m 2013 June 2013
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
E| o el
= [10][11] LT 1 [ =
(1718 [13[44][15]
(161718181201 21 | [24]/35] [16[17][18][181[20] (21 32]
= B s 6 o7 o2 o = B s 6 o7 o2 o
30 - 30 -
DataRegister Allocation Data Register Allocation

Data register allocation

The settings on the P 1 tab are allocated to data registers DO to D3 as shown in the table below. The settings configured on the
P 1 tab are stored in DO to D3 by turning on initialization input S2.

Data register Setting Initial setting
DO . Year 2011
ON settings
D1 P 1 tab Month, Day 2305 (September 1st)
D2 . Year 2013
OFF settings
D3 Month, Day 1561 (June 25th)
| O_ ¢ The initial settings configured on the P 1 tab are
| stored in DO to D3 at the first scan.
M8120 MO
e When M1 turns on, all of the YEAR instruction
—| SOTU settings (DO to D3) return to the initial settings.
M1
YEAR S1 5 53 D1 ¢ The YEAR instruction starts operating according to
I u the values of data registers DO to D3.
M8125 DO MO 1 M100

MOV(W) _ S1- D1 REP e When M10 turns on, the ON. settings year changes to
_| SOTU | 2013 (D0) and the OFF settings year changes to
M10 2013 DO 2020 (D2).

MOV(W) Si- D1- REP
2020 D2
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12: DisPLAY INSTRUCTIONS

Introduction
This chapter describes the display instructions that display specified data on the HMI module LCD and external devices.

MSG (Message)
Displays the specified data on the HMI module LCD.

MSG S1

| *hokkk

When the input is on, a message is displayed on the HMI module LCD according to the content configured in the MSG (Message)
dialog box.
The MSG instruction functions are as follows.

Device values can be displayed.

¢ Word device values can be displayed as numeric values according to the specified data type.
For details, see "Insert Word Device" on page 12-4.

* Word device values can be displayed as bar graphs.
For details, see "Insert Bar Graph" on page 12-8.

¢ Text can be displayed and switched according to the value of a bit device (input/output, internal relay, shift register, timer contact, or counter
contact).
For details, see "Insert Bit Device" on page 12-6.

Arbitrary text can be displayed.
¢ The specified text can be displayed.
For details, see "MSG (Message) dialog box" on page 12-2.

The text display effects can be configured.
e Text can be scrolled, blinked, or inverted.
For details, see "Insert Text with Effect" on page 12-7.

Date/time data can be displayed.
¢ The current date/time and the date/time when the input to the MSG instruction is turned on can be displayed on the LCD.
For details, see "7. Special Data" on page 12-3.

The language for displayed text can be selected from 9 languages.
¢ Text can be displayed in 9 languages using 4 types of character sets.
For details, see "MSG Instruction Common Settings" on page 12-9.

The text display settings can be configured.
¢ The scroll unit, scroll speed, and blinking speed can be configured.
For details, see "MSG Instruction Common Settings" on page 12-9.

Device values can be modified.
¢ Device values displayed with the MSG instruction can be modified on the HMI module.
For details, see "Modifying Device Values on the HMI Module" on page 12-17.

Notes:

¢ A maximum of 50 MSG instructions can be entered in a user program, but only one MSG instruction message can be displayed on the HMI
module LCD. S1 for the MSG instruction stores the MSG instruction priority. When the display conditions for multiple MSG instructions are
satisfied, the messages are displayed according to the priority set for the MSG instruction.
For MSG instruction priority, see "10. Priority" on page 12-3.

¢ The MSG instruction cannot be used during an interrupt program. If it is used during an interrupt program, a user program execution error
occurs, the execution of the instruction is canceled, and the next instruction is executed.
For user program execution errors, see "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) Priority _ — = = = = = = X _
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Settings

For the MSG instruction settings, there are settings for the individual MSG instruction and settings that are common to all the MSG
instructions.

Note: Settings that are common to all the MSG instructions are modified in the Function Area Settings dialog box of WindLDR. For details, see
"MSG Instruction Common Settings" on page 12-9.

m MSG Instruction Individual Settings

The individual settings configure items such as the text to display, the devices, and the priority.

The individual settings are configured in the MSG (Message) dialog box.

MSG (Message) dialog box

( MSG (Message) 2. [ |
w10, 11,
Priority: [E] Acknowledgmert
LCD Display Settings:
7. 8. 9.
LcDDisplay: 1., | spedelbete || SpecielChorater | [ Ipset |
[ wowom |13,
[ swoma |4,
a1 5.
et | 6.
— R

1. LCD Display

Configures the screen that is displayed on the HMI module LCD by placing text and devices in the selected area with the mouse
cursor. Enter the text with the keyboard at the cursor position. The character input method (insert/overwrite) is changed by
clicking Insert (9).

Note: Text entered on the LCD Display (1) with the keyboard cannot be set to scroll, blink, or invert. To scroll, blink, or invert the text, enter the
text with Text with Effect (5) and configure the display options. For details on inserting text with effects, see "Insert Text with Effect" on page
12-7.

2. Work Area
This area is used when editing the LCD display. This area is for temporarily relocating text and device data.

Text and device data at the cursor position can be moved between the LCD Display and the Work Area with [ or [#] (12).
When the dialog is closed, the work area data is discarded.

3. Word Device
Inserts a word device at the cursor position. The value of the specified word device is displayed on the HMI module LCD. For
details, see "Insert Word Device" on page 12-4.

4, Bit Device

Inserts a bit device in the area specified by the cursor. Two different items of text can be switched between and displayed on the
HMI module LCD according to the value of the specified bit device. For details, see "Insert Bit Device" on page 12-6.

5. Text with Effect

Inserts text in the area specified by the cursor. The specified text is displayed on the HMI module LCD. For details, see "Insert
Text with Effect" on page 12-7.

6. Bar Graph
Inserts a bar graph in the area specified by the cursor. The value of the specified device is displayed as a bar graph on the HMI
module LCD. For details, see "Insert Bar Graph" on page 12-8.
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7. Special Data
Special data such as the current date and time can be entered at the cursor position. Select the data to enter on the special data

list window popped up when Special Data is pressed. Size of the area used on the LCD display varies based on the selected

special data.
Display Occupied Area

Special Data _ _ (Rows x

Display Type Display Example (December 1, 2015, 13:30) columns)
Current date YYYY/MM/DD 2015/12/01 1x10
Current time HH:MM 13:30 1x5
Date the input to the MSG instruction is turned on | YYYY/MM/DD 2015/12/01 1x10
Time the input to the MSG instruction is turned on | HH:MM 13:30 1x5

8. Special Character

A special character can be entered at the cursor position. Select the character to enter on the special characters list window
popped up when Special Character is pressed. The special characters that can be used are as follows.

Special Characters List

v |

< | »

oC | oF | °

9. Insert/Overwrite

Selects insert or overwrite as the character input mode. Click this button to switch the input mode.

10. Priority

The priority of the MSG instruction can be configured between 0 to 49. 0 is the highest priority and 49 is the lowest priority.
¢ The same priority cannot be set for multiple MSG instructions.

¢ When inputs to two or more MSG instructions turns on, the message of the MSG instruction with the highest priority is displayed, out of all
the MSG instructions with inputs that are on.

¢ When the MSG instruction input with the highest priority changes from on to off, the message for the MSG instruction with the next highest

priority is displayed (the priority is checked when the input changes).

Note: When you press the & (up) or g (down) button on the HMI module, the messages are switched between the MSG instructions that have
inputs that are on. Messages are also switched when the acknowledgement for the MSG instruction is enabled.

Motor 5
STOP AT Example: Message output
10:12 in Priority 30
'l ACTION !!
Motor 2
3000 Example: Message output
hours in Priority 10
1! MAINTENANCE !!
Running
2015/DEC/01/TUE Date and current time
09:00:12

11. Acknowledgment
When acknowledgment is enabled, the message continues to be displayed even when the MSG instruction input turns off. The
message is closed when the (OK) button on the HMI module is pressed, and then the message for the MSG instruction with
the next highest priority is displayed, out of all the MSG instructions with inputs that are on at that time.
If the input is on for the MSG instruction that had acknowledgment enabled, the message is not closed even when the & (up)
button is pressed.

12. [# / [#] buttons
Text and device data at the cursor position are moved between the LCD Display and the Work Area.
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Insert Word Device
The value of the specified word device can be displayed on the HMI module LCD.

Insert Word Device ?
|
2.
Conversion Type:
3. Qption: Dﬁlinking
(] Invert
[0 Disable Editing Value
4 Occupied Area(Row xColumn): 1x5
oK Cancel
1. Device
Enter the device to display.
Valid Devices
W (word) TC, TP, CC, CP, D
I (integer) D
D (double word) CC, CP, D
L (long) D
F (float) D

2. Data Type and Conversion Type

Select the display type for the specified device. The size of the area used on the LCD display varies based on the specified data
type and conversion type.

Data Type Conversion Type Occupied Area Example on LCD
Decimal 5 65535
W (word) -
Hexadecimal 4 FFFF
I (integer) Decimal 6 -32768
Decimal 10 4294967295
D (double word) -
Hexadecimal 8 FFFFFFFF
L (long) Decimal 11 -2147483648
F (float) Decimal 13 1.234567E-01

3. Option

Configure the options for the specified device to blink, invert the text, or allow/prohibit value editing. For the blinking speed, see
"MSG Instruction Common Settings" on page 12-9.

Display Options Description
Blinking Blinks the value of the specified device.
Invert Inverts the display of the specified value.
Disable Editing Value Prohibits editing the specified device value using the HMI module.

4, Occupied Area

Shows the size of the area to be used on the LCD display (rows: 1, columns: 4 to 13). The area is determined by the selected
data type and conversion type.
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Floating Point Value Notation on LCD

Whether or not F (float) LCD notation uses decimal notation or exponent notation is determined according to the single-
precision floating point definition in IEEE 754 and the internal system function included in the CPU module.

The IEEE 754 single precision 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.

Bit Bit
31 30

Bit Bit
23 22

Bit

S

€[30:23]

f[22:0]

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 precision format bit pattern.

23-bit fraction

When the value is 0, denormalized number, or normalized humber, the value is displayed according to the internal system
function of the CPU module.

Value Exponent Field e Fraction Field f Representation
+0 e=0 f=0 0
Denormal numbers e=0 f=0 ¢ Displayed in decimal notation
0.0001 < | Value | < 9,999,999.5
(Number of significant digits is 7 digits, 8th
) digit is rounded)
Normal numbers 0<e<255 Arbitrary . . .
» Displayed in exponent notation
| Value | < 0.0001
| Value | 2 9,999,999.5
+oo (% infinities) f=0 INF
e=255
NaNs (Not a number) =0 NAN

Example: This table shows the representation on the LCD for the following floating-point values.

Value Representation in LCD
1234567 1234567
12345678 1.234568E+07
1234567.8 1234568
0.0001 0.0001
0.00001 1E-05
0.000001 1E-06
0.0000001 1E-07
0.123456 0.123456
0.1234567 0.1234567
0.12345678 0.1234568
0.0000012 1.2E-06
1.2345678 1.234568
0 0
0.0001234568 0.0001234568

IDEC
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Insert Bit Device
Two different items of text can be switched between and displayed on the HMI module LCD according to the value of the specified
bit device (when on/when off).

Insert Bit Device l el
| —
1_ Device: ||
2. Display Option: [E1] Blinking
‘ ‘ Dlniert
3 Occupied Area (Row x Column): 1x24 6 7
‘ | Special Character | | Insert |
4. onText:
. OFFText:
0K | | Cancel
1. Device

Enter the device to display.
Valid Devices

I Q M R T C D P
X X X X X X — —

2. Display Option
Configure the options to blink or invert the text. For the blinking speed, see "MSG Instruction Common Settings" on page 12-9.

Display Option Description
Blinking Blinks the specified text.
Invert Inverts the display of the specified text.

3. Occupied Area

Shows the size of the area to be used on the LCD display (rows: 1, columns: 1 to 24). The display size is determined by the
selected range on the LCD display area (or work area). If multiple rows are selected, the area at the top line in the selected
range is used.

4. ON Text
Enter the text to display when the specified device is on. Up to 24 single-byte characters can be entered. A space is also counted
as one character.

5. OFF Text

Enter the text to display when the specified device is off. Up to 24 single-byte characters can be entered. A space is also counted
as one character.

6. Special Character
Enters a special character at the cursor position. Select the character to enter on the special characters list window popped up
when Special Character is pressed. For the special characters, see "8. Special Character" on page 12-3.

7. Insert/Overwrite
Selects whether to insert or overwrite characters when entering new characters.
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Insert Text with Effect
The specified text can be displayed on the HMI module LCD.

[When scrolling is disabled] [When scrolling is enabled]
Insert Text with Effect g Insert Text with Effect ?
]
1. oisplay option: [E seroll. Display Option: ] scrall.
[E1 Blinking [El Blinking
[ tnvert [E]] tnvert
2. Occupied Area (Row x Column): 1x24 Occupied Area (Row x Column): 1x24
L]
3 (®) Input Text Directly 5 6 (©) Input Text Directly 5 6
Teat: Special Character Overwrite Text: Special Character Overwrite
4 Select from Text Manager 4, [@5eiectfrom Tod Manager]
[ |select a test.. =]
oK Cancel 0K Cancel

1. Display Option
Configure the options to scroll, blink, or invert the specified text. For the scroll unit, scroll speed, and blinking speed, see "MSG
Instruction Common Settings" on page 12-9.

Display Options Description
Scroll Scrolls the specified text.
Blinking Blinks the specified text.
Invert Invert the display of the specified text.

2. Occupied Area

Shows the size of the area to be used on the LCD display (rows: 1, columns: 1 to 24). The occupied area is determined by the
selected range on the LCD display area (or work area). If multiple rows are selected, the area at the top line in the selected
range is used.

3. Input Text Directly

Directly enter the characters to display. A space is also counted as one character. If scrolling is disabled, the message can be
entered up to 24 single-byte characters. However, you cannot enter a number of characters that exceeds the occupied area. If
scrolling is enabled, the message can be entered up to 48 single-byte characters.

4. Select from Text Manager
Select the text to display from the text manager. This can be selected only when the scroll is enabled.

5. Special Character

Enters a special character at the cursor position. Select the character to enter on the special characters list window popped up
when Special Character is pressed. For the special characters, see "8. Special Character" on page 12-3.

6. Insert/Overwrite
Selects whether to insert or overwrite characters when entering new characters.
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Insert Bar Graph
The value of the specified device can be displayed as a bar graph on the HMI module LCD.

Insert Bar Graph l PR
[
2_ Data Type: Waord (W) |z|
|
3, Maxmum:
[N
e
6, Occupied Area (Row xColumn):  1x24
‘ ‘ [C Blinking Settings:
Upper Lime: |
‘ ‘ [ 0K I [ Cancel ]
1. Device

Enter the device to display as a bar graph.
Valid Devices

W (word) TC, TP, CC, CP, D
I (integer) D

D (double word) CC, CP, D

L (long) D

F (float) —

2. Data Type
Selects the data type for the specified device.
Data Type

W (word)
I (integer)
D (double word)

L (long)
F (float)

For data types, see "Data Types for Advanced Instructions" on page 3-7.

x| X[ X| X

3. Maximum
Enter the maximum value for the bar graph. If the device value is larger than the maximum value, the bar graph is displayed as
the maximum value. The valid range varies based on the data type. For data types, see "Data Types for Advanced Instructions"
on page 3-7.

4. Minimum
Enter the minimum value for the bar graph. If the device value is smaller than the minimum value, the bar graph is displayed as
the minimum value. The valid range varies based on the data type. For data types, see "Data Types for Advanced Instructions"
on page 3-7.

5. Origin
Enter the value to be the origin of the bar graph. If the device value is larger than the origin value, the bar graph is displayed on
the right side of the origin value. If the device value is smaller than the origin value, the bar graph is displayed on the left side
of the origin value. The valid range varies based on the data type. For data types, see "Data Types for Advanced Instructions" on
page 3-7. The origin value must satisfy the condition of Minimum < Origin < Maximum.

Line A monitor
ITarget count: 3000
Priod. count: 1450

Min < Origin < Max

1 I

6. Occupied Area
The occupied area is determined by the selected range on the LCD display area (or work area). If multiple rows are selected, the
area at the top line in the selected range is used (rows: 1, columns: 1 to 24).
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12 DIspLAY INSTRUCTIONS

7. Blinking Settings

Blink the bar graph when the value of the specified device exceeds the upper or lower limit.
For the blinking speed, see "MSG Instruction Common Settings" on page 12-9.

Blinking Settings Description
Upper limit The bar graph is blinked when the value of the specified device is larger than the upper limit.
Lower limit The bar graph is blinked when the value of the specified device is smaller than the lower limit.

Maximum, minimum, upper limit, and lower limit values must satisfy the following condition.

Line A monitor

Min < Lower limit < Upper limit < Max
\ /

__ I

m MSG Instruction Common Settings

The common settings, character set, scroll unit, scroll speed, and blinking speed, for the message to display can be configured.
The common settings are configured in the LCD tab of the HMI Module Configuration dialog box that is displayed from the
WindLDR Expansion Modules Configuration.

Note: The common settings for the MSG instructions are applicable for all MSG (message) instructions in the user program. For the MSG instruction
individual settings, see "MSG Instruction Individual Settings" on page 12-2.

HMI Module Configuration dialog box LCD tab

HMI Module Configuration ?

LD settings

Network Settings
E-mail Settings
Connection Settings

Web Server

[ configure thefunctions using LCD onHMImodule

Backlight Settings

5 Always On

Tumofin

Message Settings

Character Set: 1. [European (150 8858-1 (Latin 1)) ]
Scroll Unit: 2. |one character ]
Seroll Speed: 3 500 ms ]
Blink Speed: 4 500 ms ]
Option

EE— [

Default

.

1. Character Set

The character set used for the messages can be configured from the following.

Selection Character Set Languages Usable in the MSG Instruction
European 1SO-8859-1 (Latin 1) Italian, English, Dutch, Spanish, German, French
Japanese Shift-JIS Japanese
Chinese GB2312 Chinese (simplified)
Cyrillic ANSI 1251 Russian

2. Scroll Unit

The unit to scroll the texts can be configured.

One character

Scrolls the text in 1 character units.

One dot

Scrolls the text in 1 dot units.

3. Scroll Speed

The speed to scroll the texts can be configured. The setting range is 500 to 1,000 ms.

4. Blink Speed

The speed to blink the texts can be configured. The setting range is 500 to 1,000 ms.

Note: The MSG instruction character set can be configured irrespective of the HMI module system menu language.

IDEC
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MSG Instruction Configuration Example

[Display the room temperature when M000O is on and the outdoor temperature when M000O is off]

The room temperature/outdoor temperature value is stored in D0002. Create a ladder program that stores
the room temperature value when M0000 is on and the outside temperature value when M000O is off.

IDEC room temp is

Now : 28°C

| \ |
2015(12/01

}_l_{IDEC outdoor temp 1is
Now : -5°C

| —
2015/12/01\

Bar graph is used to Show the rise and fall in temperature visually.

Displays the current date.

m Settings
Configure the following items.
1. Bit Device — T |
2. Text with Effect —F& | [ T— 4. Special Character
3. Word Device =~ — | | J— 5. Bar Graph
6. Special Data
Setting Items Setting Details
Device M0000
. . Display Options All disabled (scroll, blink, invert)
1. Bit Device -
ON Text IDEC room temp is
OFF Text IDEC outdoor temp is
. Text Now:
2. Text with Effect - - - ——
Display Options All disabled (scroll, blink, invert)
Device D0002
3. Word Device Data Type I (integer)
Conversion Type Decimal
4. Special Character °C
Device D0002
Data Type I (integer)
Max 50
5. Bar Graph -
Min -20
Origin 0
Blinking Settings Disabled
6. Special Data Current date

12-10
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12 DIspLAY INSTRUCTIONS

m Operation Procedure

1. Right-click at the location to insert the MSG instruction, and click Advanced Instructions > Display > MSG (Message).
The MSG (Message) dialog box is displayed.

Configuring the bit device

2. Select the area to insert the parameter and click Bit Device.

(mse (Message) 5 [ |

Options:
riony: Bl acknowledgmert

LCD Display Settings:

LCD Display: Special Data || Special Character H Insert

| Word Device

| Textviith Effect
| Bar Graph

[¢][+]

o o]

The Insert Bit Device dialog box opens.

3. Configure the parameters so that the room temperature is displayed when M00O0O is on and the outdoor temperature is
displayed when M000O is off. Set Device to "M0000". Using the keyboard, enter "IDEC room temp is" as the ON Text and
"IDEC outdoor temp is" as the OFF Text. Under Display Option, disable all of the options.

( Insert Bit Device M ]
Device: Displayed when M000O is on
-
IDEC room temp 1is
Display Option: [E1] Blinking
|:| Invert

Occupied Area (Row x Column): 1x24

specalCharscier | [ psert 1 Displayed when M000O is off
ON Text:

IDEC outdoor temp is
[IDEC riolom tle|mip iSI

OFF Text:

[IDEC coult dlololr tle|m p isl

oK ] [ Cancel
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4. After the settings are configured, click OK.
The configured content is displayed on the LCD display area.

MSG (Message)

Options:
Priority: [ Acknowledgment

LCD Display Settings:

LCD Display: | Special Data HSpecia\gharattaH Insert \

MO000

‘ Word Device
| BitDevice

\ Text with Effect
‘ Bar Graph

Configuring the text with effect

5. Select the six-column area from the start of the second row and click Text with Effect.

MSG (Message) =
Options:
Priority: [0 Acknowledgment
LCD Display Settings:
LCD Display: | SpecialDa H Special Character H Insert
\ Word Device
MOG00 ==
\ BitDevice
| Bar Graph
S Rk L .

Note: The text can also be entered directly on the LCD display area. In the sample above, move the cursor to the start of the second line and enter

"Now:" with the keyboard. When you directly enter the text, proceed to "Configuring the word device" on page 12-13, step 8.

The Insert Text with Effect dialog box is displayed.

6. In Text, enter "Now:" with the keyboard. Under Display Option, disable all of the options.

Occupied Area (Rowx Column): 1x6

(@) Input Text Diractly

Insert Text with Effect (2 [
Display Option: 20 serall
[Z1 Blinking
21 tnvert

[ Special Character H

Insert ] / N o]

ok ||

Cancel ]
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7. After the settings are configured, click OK.
The configured content is displayed on the LCD display area.

MSG (Message) B [
Options:
Priority: [0 Acknowledgment
LCD Display Settings:
LCD Display: \ Special Data || Special Character H Insert |
| wordpevie
MOOo0: =
| Bit Devic
Text with Effect
Mo
| Bar Graph
IR .
- I =

Configuring the word device

8. Select the area at the ninth column on the second row and click Word Device.

MSG (Message) o2 e
Options:
Priority: [0 Acknowledgment
LCD Display Settings:
LCD Display: \ Special Data || Special Character H Insert |
Word Deviee
Mo0a0
Bit Device
| Text with Effect
Mo
| Bar Graph
b o .

The Insert Word Device dialog box is displayed.

9. Set Device to "D0002", Data Type to "Integer (I)", and Conversion Type to "Decimal".

Under Display Option, disable all of the options.

Insert Word Device M

Device: [DDDDZ [l

D002

e

Data Type: Integer {I) |Z|
Display Option: [E Blinking

5 Invert
Occupied Area (Row x Column): 1x6

[ 0K ] [ Cancel

VIDEC
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10. After the settings are configured, click OK.
The configured content is displayed on the LCD display area.

MSG (Message) R
Options:
Priority: [ Acknowledgment

LCD Display Settings:

LCD Display: | Special Data HSpecia\gharattaH Insert \

‘ Word Device

[ Btowie
[ Iotvith et
[ bwgmn |

MO000

Mow 2 D000z

| -

Configuring the special character

11. Select the area at the 15th column on the second row and click Special Character.

(mse (Message) 7 o) |
Options:
Priarity: [ Acknowledgmert
LCD Display Settings:
LCD Display: | Specialpaa Speial Character Insert
\ Word Device
Moo ————
‘ BitDevice
ow: 00002 | Tetuithefest |
\ BarGraph
Work Area: ‘ - | ﬁ-lA ______________
~TIT I 7T T T T [ LI== - ==
The Special Characters popup window is displayed.
12. Double-click on °C.
Special Characters
va O F
The configured content is displayed on the LCD display area.
(wsc (Message) ? ) |
Options:
Priority: [ Acknowledament
LCD Display Settings:
LCD Display: | special Data H Special Character H Insert \
‘ Word Device
Moo —
\ BitDevice
Now: 00002 T [ mecwtnefex |
‘ Bar Graph
Work Area: ‘ A | v B e -
B S Too =" ~IL
12-14 FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726

YIDEC



12 DIspLAY INSTRUCTIONS

Configuring the bar graph

13. Select the entire area on the third line and click Bar Graph.

MSG (Message) B [
Options:
Priority: ] Acknowledgment
LCD Display Settings:
LED Display: \ Special Data || Special Character H Insert |
| wordpeviee
MOOo0: —_—
| Bit Deviee
o Text with Effect
Now: DO002 C [
1 }

The Insert Bar Graph popup window is displayed.

14. Set Device to "D0002", Data Type to "Integer (I)", Max to "50", Min to "-20", and Origin to "0".
Disable the blinking settings.

Insert Bar Graph (P[]
Device: Do00Z [~
D002
DataType: Integer (I) E U
Minimum: 20 I
Occupied Area(Rowx Column):  1x24 Mi S
in Origin
[E] Blinking Settings:

15. After the settings are configured, click OK.
The configured content is displayed on the LCD screen area.

MSG (Message) B [
Options:
Priority: ] Acknowledgment
LCD Display Settings:
LED Display: \ Special Data || Special Character H Insert |
| wordpeviee
MOOo0: —_—
| Bit Deviee
o Text with Effect
Now: DO002 C ey
| Bar Graph

Bar Graph D002

[¢][+]

[or ] [ e

[' DE c FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726
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Configuring the special data
16. Select the left edge of the fourth line and click Special Data.

The Special Data window is poped up.

17.Double-click on the Current date.

Special Data Occupied fArea (Row x Golumn)
ent date 10
Cumert time x5
Date when input of MSG instruction is tumed on 1x 10
Time when input of MSG instruction is tumed on 1x5

18. After the settings are configured, click OK.
The configured content is displayed on the LCD display area.

MSG (Message) [ ]
Options:
Priarity: [ Acknowledgmert
LCD Display Setfings:
LCD Display: ' Spedial Data I Special Character H Insert
\ Word Device
MOO00 e
‘ BitDevice
Now: D0Oo2 T iy
\ BarGraph
Bar Graph DOOOZ2
|| * el )

MSG (Message)

Options:
Priority:

LCD Display Settings:

[E] Acknowledgment

LCD Display: | Special Dats HSpecia\QharacteH Insert \

MO000

= Dooo2 c

Bar Graph DO0OO2

YYY/MM/TD

Work Area:

T = =

This concludes configuring the settings.

LCD display

When M0000 is on, the room temperature stored in D0002
is displayed as the numeric value (°C) and bar graph.

When M000O is off, the outdoor temperature stored in D0002
is displayed as the numeric value (°C) and bar graph.

12-16

‘ Word Device

—
[ Iotvithre
[ bwgaen |

IDEC room temp is
Now : 28°C

[ N

2015712701

IDEC outdoor temp is
Now : -5°C

| ]

2015/12/01

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726




12 DIspLAY INSTRUCTIONS

Modifying Device Values on the HMI Module
The values of the word devices displayed on the HMI module LCD can be modified using the HMI module operation buttons.
The values cannot be modified when the user program is stopped.

[To modify the value of word device CP0]

Line A monitor
Plan: [CPO | Actual:[cCo
Diff: [DO
Bar Graph CCO

—

When the user program is running and the input to the MSG instruction is turned on, the following screen will be displayed on the
LCD.

Line A monitor
Plan: [6000
Diff: 140000

(@]
b
o

~+
c

Q

—
N
o
o
o

While the above message is displayed, press and hold the (OK) button and the cursor is displayed on the devices that can be
modified.

Line A monitor
Plan: [60000 Actual:[2000
Diff: [40000

Move the cursor to the device you wish to edit using the ® (up) @ (down) @ (left) & (right) buttons and press the [« (OK)
button to change the device in the editable state.

Line A monitor |
Plan: 600000 Actual:[2000

o

Diff: 400

Press the ® (right) button to move the cursor to the fourth digit, and then use the ® (up) button to modify the target value to
"65000".

Line A monitor |||
Plan: 65000] Actual:[2000
Diff: 40000

Press the (OK) button to confirm the modifications.

Line A monitor
Plan: [65000 Actual:[2000
Diff: [40000
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Scrolling text example

[Character Set: European scroll speed: 500 ms]

When a text with effect is set to scroll, the text is displayed on the HMI module LCD as follows.

When scrolling a text longer than the specified areaon  When scrolling a text shorter than or equal to the

the LCD specified area on the LCD
Text: "IDEC Corporation MICRO Smart" Text: "IDEC Corporation"
IDEC Corporatfijon MICRO S IDEC| [Corpojraltiion
' 500 msec ' 500 msec
DEC Cloriporjatiijon MICRO| [Sm| DEC| [Corpolratiion 1
' 500 msec ' 500 msec
EC Clorporfaltijon MICRO Sma EC Clorpofrfat/ion 1D|
W 500 msec W 500 msec
C Corlporatiion [MICRO Smar IC Clorlplorialt/ilon: IDE
W 500 msec W 500 msec
Colripor|alt/ijon| MICRO [Smart Clojripojriat/ilojn IDEC|
’ 500 msec ' 500 msec
IClojriporfat/ion/ MIC Smart Colriploralt/ion IDEC
' 500 msec
riporiat/ion IDEC| C
rit
' 500 msec
t
' 500 msec
W 500 msec
I
' 500 msec
ID|
' 500 msec
IDE
' 500 msec
IDEC
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[Character Set: European, Scroll speed: 500 ms, Scroll unit: 1-dot]
When a text with effect is set to scroll, the text is displayed on the LCD of the HMI module as follows.
Text: "IDEC Corporation"

1234567812345678123456781234567812345678123456781234567812

1 ] T T T T
2 |
31 ]
2l
5|l
6] ]
71
81
[eoEC o
21 ]
3 [
4 [ L] [
~— 5
6
1
2
62.5 msec
62.5 msec
62.5 msec
62.5 msec
62.5 msec
W 62.5 msec
¥ 62.5 msec
W 62.5 msec
1 character (8 dots) is scrolled in 500 ms
4 62.5 msec
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DISP (Display)

Displays the specified data on a 7-segment display.

|— DISP S1 Q LAT DAT When the input is on, the data specified by S1 is displayed
BD4 Bhaer  whex L L on the 7-segment display.
Quantity of digits: Display data can be 0 through 65535 (FFFFh).
1 to 5 (decimal) Data phase:
1 to 4 (hex) Low or High
Conversion: Latch phgse:
BCD or BIN Low or High

Note: Always use transistor output to display data using the DISP instruction.

Valid Devices

Device Function I Q M R T C D P | Constant Repeat
S1 (Source 1) Data to display — | =] =] = XT|XT]| x | = — —
Q (Output) Display data output — X X2 — — — - | = — —

For the valid device address range, see "Device Addresses" on page 2-1.

*1 When T (timer) or C (counter) is used as S1, the timer/counter current value (TC or CC) is read out.
*2  Special internal relays cannot be designated as Q.

Conversion

BCD:To connect BCD (decimal) display units
BIN:To connect BIN (hexadecimal) display units

Latch Phase®! and Data Phase*!
Select the latch and data phases to match the phases of the display units in consideration of sink or source output of the output
module.

*1 The LAT (latch phase) and DAT (data phase) settings will differ depending on the 7-segment display sink output specification and source output
specification. Configure these settings according to the specifications of the 7-segment display.

Specify the data to display on the 7-segment display with S1 (the display data). Specify the output for the display data with Q.
Starting from the device specified with Q, the specified data (4 points + number of digits) is sequentially allocated by the display
data and the number of display digits.

For example, if the number of display digits is 4 digits and the display data output is set to Q0, Q0 to Q7 are allocated (QO to Q3
are allocated to the data signal to the display, Q4 to Q7 are allocated to the digit selection signal).

Notes:
¢ A maximum of 8 DISP instructions can be entered in a user program.

¢ The displayable range is 0 to 65535 (FFFFh).

« Displaying one digit of data requires 3 scan times after the input to the DISP instruction is turned on. Keep the input to the DISP instruction
for the period of time shown below to process all digits of the display data.
Display Processing Time
3 scan times x Quantity of digits
When the scan time is less than 2 ms, the data cannot be displayed correctly. When the scan time is too short to ensure normal display, set a

value of 3 or more (in ms) to data register D8022 (constant scan time preset value).
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Operation Example
To display the 4-digit current value of counter C010 on a 7-segment display (IDEC DD3S-F31N) connected to the transistor sink
output module.

: BCD4 C10 Q30 L H is displayed on 7-segment digital display units.

’_{ l DISP S1 Q  LAT DAT “ When input I0 is on, the 4-digit current value of counter C10

Output Wiring Diagram

8-Transistor Sink
Output Module
FC6A-TO8K1

Q30
Q31
Q32
Q33
Q34
Q35
Q36
Q37

CoM(-)

+V

+)

-
24V DC
Power
Supply

00

(6]

D o
£
-
[

(5
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DGRD (Digital Read)

When input is on, the setting values for the connected digital
’_( }—{ BbGRD I Q D1 switch are stored in the device specified by D1.

BCD4 e This instruction can be used to change preset values for

timer and counter instructions using digital switches.

First output number

First input number

Quantity of digits:
1 to 5 (decimal)
1 to 4 (hex)

Conversion:
BCD or BIN

Note: Always use transistor output to display data using the DGRD instruction.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
I First input number to read X — — — — — — — — —
Q First output number for digit selection —- X = = = = = = — _
D1 (Destination 1) Destination to store results - = - - = — X = — —

For the valid device address range, see "Device Addresses" on page 2-1.

The DGRD instruction can read 65535 (5 digits) at the maximum. When the read value exceeds 65,535 with the quantity of digits
set to 5, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the CPU module.

Note: When transferring a user program containing more than 16 DGRD instructions to the CPU, a user program syntax error occurs, turning on the
ERR LED. The user program cannot be executed.

Conversion

BCD:To connect BCD (decimal) digital switches
BIN:To connect BIN (hexadecimal) digital switches

Four points from the input specified by I are allocated as the reading inputs.
For example, when 1 is set to 10, I0 to I3 are allocated.

The number of digits specified by the number of display digits from the output specified by Q are allocated as the digit selection
outputs.

For example, if the number of display digits is three digits, and Q is set to Q0, Q0 to Q2 are allocated.

Notes:
¢ A maximum of 16 DGRD instructions can be entered in a user program.

¢ Reading digital switch data requires the following time after the input to the DGRD instruction is turned on. Keep the input to the DGRD
instruction for the period of time shown below to read the digital switch data. For example, when reading data from 5 digital switches to the
destination device, 14 scans are required.
Digital Switch Data Reading Time
2 scan times x (Quantity of digits + 2)
The DGRD instruction requires a scan time longer than the filter time plus 6 ms.
Minimum Required Scan Time
(Scan time) 2 (Filter time) + 6 ms
* As necessary, adjust the scan time using the constant scan time (D8022) function. The filter time differs according to the input that is used as
the reading input.
When specifying CPU module inputs as the reading inputs: I0 to 127
See the input filter time configured in the WindLDR Function Area Settings. The initial value is 3 ms.
When specifying input module inputs as the reading inputs: From 130
There is no filter time, so calculate the value by replacing the filter time with the input delay time.
¢ The data that can be read using this instruction is 0 through 65535 (5 digits), or FFFFh. A user program execution error will occur when a
value of 65,536 or greater is specified as a five digit decimal code and the processing will not be executed.
For user program execution errors, see "User Program Execution Errors" on page 3-10.
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Operation Example
The following example demonstrates a program where digital switches (IDEC DFBN-031D-B) have been connected to the 16-1/0
type transistor sink output module and those setting values are read into D0010.

I DGRD I Q D1 When input I5 is on, the 4-digit value from BCD digital switches is read to
I BCD4 130 Q30 D10 data register D10.

I/0 Wiring Diagram

16-point Transistor

8-point DC Input Sink Output
(FC6A-NO8B1) (FC6A-T16K3) Digital Switches
d130 Q@O P Cq o984
— Jdm BIO— ! 100 —o-«—¢‘2‘
—  Jdm2 QRpD— | ! oo
— 133 Q33— : 5ol
134 Q34
135 Q35 ey
136 Q36 ; .8
137 Q37 : ool
—( CoM ——Q coM() L =i 6
(| com ny ; e ol
“ " owo8
I U gl ¢
| e
—q +) S
—9c
24V DC B oot
Power i 10379 _oH oy
Supply i o 01
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137 PROGRAM BRANCHING INSTRUCTIONS

Introduction
This chapter describes the ladder program branching instructions that are used for branching program execution, looping ladder
program execution, and creating ladder program subroutines.

Ladder program instruction execution branches from the LIMP (label jump) instruction and the DINZ (decrement jump non-zero)
instruction to the location where the LABEL instruction has been entered. Programming tools include “either/or” options between
numerous portions of a program and the ability to call one of several subroutines which return execution to where the normal
program stopped.

For the differences between user-defined macros and subroutines, see "Differences between User-defined Macros and
Subroutines" on page A-6.

LABEL (Label)

This instruction sets the label number.

LABEL

rn The label number that can be specified is 0 to 255.

An END instruction may be used to separate a tagged portion of the program from the main program. In this way, scan
time is minimized by not executing the program branch unless input conditions are satisfied.

Note: A single label number cannot be used more than once.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
Label number Tag for LJMP and LCAL - = = = = = = — 0-255 —
LJMP (Label Jump)
When input is on, jump to the address with label 0 through 255 assigned by S1.
’_{ | LIMP *il** When input is off, no jump takes place, and program execution proceeds with the next instruction.
The LIMP instruction is used as an “either/or” choice between two portions of a program. Program
execution does not return to the instruction following the LIMP instruction, after the program branch.
Valid Devices
Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Label number - = - = = = X = 0-255 —

For valid device address ranges, see "Device Addresses" on page 2-1.
Since the LIMP instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Note: Make sure that a LABEL instruction of the label number used for a LIJMP instruction is programmed. When designating S1 using other than a
constant, the value for the label is a variable. When using a variable for a label, make sure that all probable LABEL numbers are included in the user
program. If a matching label does not exist, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on
the FC6A Series MICROSmart. For details about the user program execution errors, see "User Program Execution Errors" on page 3-10.

IDE C FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 13-1



13: PROGRAM BRANCHING INSTRUCTIONS

Example: LJMP and LABEL
The following example demonstrates a program that jumps to three different portions of the program depending on the input.

_| | LIMP s1 M When input I0 is on, program execution jumps to label 0.
10 0
—] — LmP S H When input I1 is on, program execution jumps to label 1.
1 1
—] — LmP S1  H  When input I2 is on, program execution jumps to label 2.
2 2
END
LABEL |4
0
M8121 is the 1-s clock special internal relay.
| O—
M8121 Qo When jump occurs to label 0, output QO oscillates in 1-s increments.
END [
LABEL HH
1
M8122 is the 100-ms clock special internal relay.
] | O— p y.
M8122 Q1 When jump occurs to label 1, output Q1 oscillates in 100-ms increments.
END [
LABEL |H
2
— | (O—{  M8123 s the 10-ms clock special internal relay.
M8123 Q2 . - . .
When jump occurs to label 2, output Q2 oscillates in 10-ms increments.
END

Using the Timer Instruction with Program Branching

When the timer start input of the TML, TIM, TMH or TMS instruction is already on, countdown begins immediately at the location
jumped to, starting with the timer current value. When using a program branch, it is important to make sure that timers are
initialized when desired, after the jump. If it is necessary to initialize the timer instruction (set to the preset value) after the jump,
the timer’s start input should be kept off for one or more scan cycles before initialization. Otherwise, the timer input on will not be
recognized.

Using the SOTU/SOTD Instructions with Program Branching

Check that pulse inputs of counters and shift registers, and inputs of single outputs (SOTU and SOTD) are maintained during the
jump, if required. Hold the input off for one or more scan cycles after the jump for the rising or falling edge transition to be
recognized.

Although normally, the SOTU instruction produces a pulse for

LABEL [ one scan, when used in a program branch the SOTU pulse will
0 last only until the next time the same SOTU instruction is Q1 Internal  ON
executed. Memory OFF —D—
— | SOTU O
1 Q1 In the example on the left, the program branch will loop as long Q1 Output
as internal relay MO remains on. However, the SOTU produces a OFF
_| |_ Lmp 501 [ pulse output only during the first loop. END END
MO

Since the END instruction is not executed as long as MO remains on, output Q1 is not turned on even if input I1 is on.
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LCAL (Label Call)
When input is on, the address with label 0 through 255 assigned by S1 is called. When input is off, no call
’_< |_ LCAL S1 takes place, and program execution proceeds with the next instruction.
kokookkk
The LCAL instruction calls a subroutine, and returns to the main program after the branch is executed. A
LRET instruction (see below) must be placed at the end of a program branch which is called, so that normal
program execution resumes by returning to the instruction following the LCAL instruction.
Note: The END instruction must be used to separate the main program from any subroutines called by the
LCAL instruction.
A maximum of four LCAL instructions can be nested. When more than four LCAL instructions are nested, a
user program execution error will result, turning on special internal relay M8004 and the ERR LED on the
FC6A Series MICROSmart.
Valid Devices
Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Label number to call - = - - — — X == 0-255 —

For valid device address ranges, see "Device Addresses" on page 2-1.
Since the LCAL instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

Note: Make sure that a LABEL instruction of the label number used for a LCAL instruction is programmed. When designating S1 using other than a
constant, the value for the label is a variable. When using a variable for a label, make sure that all probable LABEL numbers are included in the user
program. If a matching label does not exist, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on
the FC6A Series MICROSmart.

LRET (Label Return)

This instruction returns to the address of the LCAL (label call) instruction.

LRET

This instruction is placed at the end of a subroutine called by the LCAL instruction. When the subroutine is completed,
normal program execution resumes by returning to the instruction following the LCAL instruction.

The LRET must be placed at the end of the subroutine starting with a LABEL instruction. When the LRET is programmed
at other places, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on
the FC6A Series MICROSmart.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
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13: PROGRAM BRANCHING INSTRUCTIONS

Correct Structure for Calling Subroutine

When a LCAL instruction is executed, the remaining program instructions on the same rung may not be executed upon return, if
input conditions are changed by the subroutine. After the LRET instruction of a subroutine, program execution begins with the

instruction following the LCAL instruction, depending on current input condition.

When instructions following a LCAL instruction must be executed after the subroutine is called, make sure the subroutine does not
change input conditions unfavorably. In addition, include subsequent instructions in a new ladder line, separated from the LCAL

instruction.
Correct Incorrect
: MOV(W) S1- D1 - REP H — | MOV(W) S1- D1 - REP
10 DO D1 10 DO D1
L] LCAL S1 L1 LCAL S1
0 0
— | O— o
10 MO MO
L1 MOV(W) S1- D1 - REP L MOV(W) S1- D1 - REP
D20 D21 D20 D21
Separate the ladder line for each LCAL instruction. 10 status may be changed by the subroutine upon return.

Example: LCAL and LRET

The following example demonstrates a program that calls three different portions of program depending on the input. When the

subroutine is complete, program execution returns to the instruction following the LCAL instruction.

_| | LCAL s1 M When input I0 is on, program execution jumps to label 0.
10 0
_| |_ LCAL S When input I1 is on, program execution jumps to label 1.
1 L
] | LCAL st When input 12 is on, program execution jumps to label 2.
2 2
END M
LABEL
0
M8121 is the 1-s clock special internal relay.
L . ) . .
—| I O— When jump occurs to label 0, output QO oscillates in 1-s increments.
M8121 Qo
LRET H Program execution returns to the address of input I1.
LABEL
1
M8122 is the 100-ms clock special internal relay.
—| { O— When jump occurs to label 1, output Q1 oscillates in 100-ms increments.
M8122 Q1
LRET H Program execution returns to the address of input 12.
LABEL |4
2
_| { : M8123 is the 10-ms clock special internal relay.
M8123 Q2 When jump occurs to label 2, output Q2 oscillates in 10-ms increments.
LRET H Program execution returns to the address of END.
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DINZ (Decrement Jump Non-zero)

When input is on, the value stored in the data register assigned by S1 is decremented by one and
— DINZ S1 S2 is checked. If the resultant value is not 0, program execution jumps to address with label 0
kAR Rk through 255 assigned by S2. If the decrement results in 0, no jump takes place, and program

execution proceeds with the next instruction.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Decrement value - - - - - — X = — —
S2 (Source 2) Label number to jump to - = - - - — X = 0-255 —

For valid device address ranges, see "Device Addresses" on page 2-1.
Since the DINZ instruction is executed in each scan while input is on, a pulse input from a SOTU or SOTD instruction should be used.

The label number can be 0 through 255. Make sure that a LABEL instruction of the label number used for a DINZ instruction is programmed. When
designating S2 using a data register, the value for the label is a variable. When using a variable for a label, make sure that all probable LABEL
numbers are included in the user program. If a matching label does not exist, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the FC6A Series MICROSmart.
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Example: DJNZ and LABEL
The following example demonstrates a program to store consecutive values 1,000 through 1,049 to data registers D100 through

D149, respectively.

—] MOV(W) S1- D1 - REP
M8120 1049 DO
MOV(W) S1- D1 - REP
50 D1
1| LABEL
255
— | IMOV(W) S1- S2 D1 - D2 REP |
M8120 DO D99 D1
1 DEC(W) S/D
DO
L] DINZ S1 S2
D1 255
END
1st cycle: Destination: D99 + 50 = D149
2nd cycle: Destination: D99 + 49 = D148
3rd cycle: Destination: D99 + 48 = D147
4th cycle: Destination: D99 + 47 = D146
49th cycle: Destination: D99 + 2 = D101
50th cycle: Destination: D99 + 1 = D100
13-6

M8120 is the initialize pulse special internal relay.
At start-up, MOV instructions store initial data.
1049 — DO to store the value for the first cycle.

50 — D1 to determine the jump cycles.

IMOV moves DO data 1049 to D1049 in the first cycle.

DEC decrements DO data to 1048.

DINZ jumps to label 255 until D1 value reduces to 0.

D149

D148

D147

D146

D101

D100
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Introduction

This chapter describes the refresh instructions that update the status of input contacts, external output , and the current value of
the high-speed counter, to the latest value during a ladder scan.

IOREF (I/0 Refresh)

’_{ When input is on, 1-bit I/O data assigned by source device S1 is refreshed immediately regardless of the
|— IOREF S1 ~‘

scan time.
Kokokkk

When I (input) is used as S1, the actual input status is immediately read into an internal relay starting with
M300 allocated to each input available on the FC6A Series MICROSmart.

When Q (output) is used as S1, the output data in the RAM is immediately written to the actual output
available on the FC6A Series MICROSmart.

Refresh instructions are useful when a real-time response is required in a user program which has a long
scan time. The refresh instruction is most effective when using the refresh instruction at a ladder step
immediately before using the data.

The IOREF instruction can be used with an interrupt input or timer interrupt to refresh data.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) 1/0O for refresh X X - = - — — — — —

Only inputs and outputs available on the CPU module can be specified for S1 of the IOREF instruction. However, 114 to 117 and Q14 to Q17 of Plus
CPU module cannot be specified for S1. Input and output numbers for expansion modules or cartridges cannot be designated as S1. For valid device
address ranges, see "Device Addresses" on page 2-1.

Input Device Addresses and Allocated Internal Relays
Internal relays for storage are allocated by input device. For example, when I10 is designated as S1, the latest value of 110 is set
to M310.

Input Device I':::I:‘yal Input Device InRt:Irar;al Input Device I'::;:‘yal
10 M300 110 M310 120 M320
Il M301 111 M311 121 M321
12 M302 112 M312 122 M322
I3 M303 113 M313 123 M323
14 M304 114 M314 124 M324
15 M305 115 M315 125 M325
16 M306 116 M316 126 M326
17 M307 117 M317 127 M327

During normal execution of a user program, I/O statuses are refreshed simultaneously when the END instruction is executed at the
end of a scan. When a real-time response is needed to execute an interrupt, the IOREF instruction can be used. When the input to
the IOREF instruction is turned on, the status of the designated input or output is read or written immediately.

When the IOREF instruction is executed for an input, the filter does not take effect and the input status at the moment is read to
a corresponding internal relay.

The actual input status of all inputs are read regardless of whether IOREF instruction is programmed when the END instruction is
executed as in the normal scanning, then the filter value has effect as designated in the Function Area Settings. See Chapter 5
"Functions and Settings" - "Input Filter" in the "FC6A Series MICROSmart User’s Manual".
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14: REFRESH INSTRUCTIONS

Example: IOREF

The following example demonstrates a program that transfers the input I0 status to output QO using the IOREF instruction. Input
13 is designated as an interrupt input. For the interrupt input function, see Chapter 5 "Functions and Settings" - "Interrupt Input"

in the "FC6A Series MICROSmart User’s Manual".

| —{Mov(w) S1-  Di-  REP
M8120 0 D8033
Main Program
END
LABEL
0
_| : IOREF S1
M8125 10
— | o
M300 Qo
_| : IOREF S1
M8125 Q0
LRET
14-2

M8120 is the initialize pulse special internal relay.

D8033 stores 0 to designate jump destination label 0 for interrupt input I3.

When input I3 is on, program execution jumps to label 0.

M8125 is the in-operation output special internal relay.

IOREF immediately reads input I0 status to internal relay M300.
M300 turns on or off the output QO internal memory.

Another IOREF immediately writes the output QO internal memory status to actual
output QO.

Program execution returns to the main program.
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HSCRF (High-speed Counter Refresh)

'_( |— HSCRF
*

Example: HSCRF

When the input is on, the current values of the high-speed counters (select from group 1 to group 6) allocated to
special data registers are updated to the latest values. (The group number of the selected high-speed counter is
displayed under the advanced instruction symbol.)

The current values of six high-speed counters HSC1 through HSC6 are usually updated in every scan. The HSCRF can
be used in any place in the ladder diagram where you want to read the updated high-speed counter current value.

For the high-speed counter function, see Chapter 5 "Functions and Settings" - "High-Speed Counter" in the "FC6A

Series MICROSmart User’s Manual”.

The following example demonstrates a program that updates the current value of high-speed counter HSC1 using the HSCRF
instruction. For the timer interrupt, see Chapter 5 "Functions and Settings" - "Timer Interrupt" in the "FC6A Series MICROSmart

User’s Manual".

_| MOV(W) S1- D1 REP M8120 is the initialize pulse special internal relay.
M8120 0 D8036 D8036 stores 0 to designate jump destination label 0 for timer interrupt.
Main Program
The interrupt program is separated from the main program by the END
END instruction.
LABEL While the CPU is running, program execution jumps to label 0 repeatedly
0 at intervals selected in the Function Area Settings.
_| L HSCRF M8125 is the in-operation output special internal relay.
M812|5 1 HSCRF updates the HSC1 current value in data registers D8210 and
D8211.
— |—— CMP>(D) S1- S2 - D1- REP )
M8125 D8210 150000 Q1 When D8210/D8211 exceeds 150,000, Q1 is turned on.
IOREF immediately writes the output Q1 internal memory status to actual
— | TOREF S1 output Q1.
M8125 Q1
Each time the interrupt program is completed, program execution returns
LRET to the main program at the address where timer interrupt occurred.
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FRQRF (Frequency Measurement Refresh)

When the input is on, the frequency measurement values (select from group 1 to group 6) allocated to special data
|_{ |_ FRQRF registers are updated to the latest values. (The group number of the selected high-speed counter is displayed under

* the advanced instruction symbol.)

Before the measured results are reflected in special data registers, it takes a maximum of approximately 250 ms + the
scan time, but by using the FRQRF instruction, control processing using the latest current values of the frequency
measurements can be performed in any location in the user program.

For the frequency measurement function, see Chapter 5 "Frequency Measurement" in the "FC6A Series MICROSmart
User’s Manual".

Example: FRQRF

Periodically update the current value of the frequency measurement value (D8210, D8211) using the FRQRF instruction in an
interrupt program.

When the frequency measurement value becomes 5,000 or greater, turn on the error signal (Q1).

_| | MOV(W) Si- D1 — REP L Store 0 in D8036 and specify LABEL 0 as the interrupt program to execute
M8120 0 D8036 when the timer interrupt occurs.
Main Program
The interrupt program is separated from the main program by the END
END M instruction.
LABEL H Interrupt program starts.
0
_| I FRQRF | Update the current value (D8210, D8211) of the frequency measurement
M8125 1 value.
| |— cMP>(D) S1— S2— Di— REP k| When the frequency measurement value becomes 5,000 or greater, turn on
M8125 D8210 5000 Q1 Q1 as the error signal.
—| : IOREF s1 H The status of output Q1 is reflected in the external output.
M8125 Q1
LRET H  Interrupt program ends.
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COMRF (Communication Refresh)

COMRF

Example: COMRF

The following example demonstrates a program to execute COMRF instructions among other instructions.

Execute reading of received data and writing of send data for port 2 and 3 (communication port refresh) during user
program processing.

When implementing an application that requires a communication response from the communication cartridge in a
time interval that is shorter than the scan time of FC6A Series MICROSmart, program it with the COMRF instruction.

Regardless of the presence of the COMRF instruction, reading received data and writing send data for expanded
communication port is executed in END processing.

Note: This instruction cannot be used in interrupt programs. If this instruction is used in an interrupt program, a user
program execution error will occur.
For user program execution errors, see "User Program Execution Errors" on page 3-10.

MO

M1

IDEC

Before executing the RXD instruction, COMREF refreshes send and receive data of
COMRF . -
the expansion communication ports.
S1 D1 D2
3 100 M1 D498
BMOV(W) S1 N-W DI
DO 100 D500
L] TXD S1 D1 D2
4 100 MO D502
®—
M1
COMRF After executing the TXD instruction, COMREF refreshes send and receive data of
the expansion communication ports.
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Introduction

This chapter describes interrupt control instructions that prohibit and allow user interrupt operations (interrupt input, timer
interrupt).

DI (Disable Interrupt)

DI S1

When input is on, interrupt inputs and timer interrupt assigned by source device S1 are disabled.
’_( k%

EI (Enable Interrupt)

EI S1

ko

| When input is on, interrupt inputs and timer interrupt assigned by source device S1 are enabled.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Interrupt inputs and timer interrupt - = = = = - — = X —

*1 Group 1 through Group 6 or Timer Interrupt can be set.

Interrupt inputs 10 through 17 and timer interrupt selected in the Function Area Settings are normally enabled when the CPU starts. When the DI
instruction is executed, interrupt inputs and timer interrupt designated as source device S1 are disabled even if the interrupt condition is met in the
user program area subsequent to the DI instruction. When the EI instruction is executed, disabled interrupt inputs and timer interrupt designated as
source device S1 are enabled again in the user program area subsequent to the EI instruction. Different interrupts can be selected for the DI and EI
instructions to disable and enable interrupt inputs selectively. For Interrupt Input and Timer Interrupt, see Chapter 5 "Functions and Settings" -
"Interrupt Input" and "Timer Interrupt" in the "FC6A Series MICROSmart User’s Manual".

Make sure that interrupt inputs and timer interrupt designated as source device S1 are selected in the Function Area Settings. Otherwise, when the
DI or EI instruction is executed, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the FC6A
Series MICROSmart.

The DI and EI instructions cannot be used in an interrupt program. If used, a user program execution error will result, turning on special internal
relay M8004 and the ERR LED on the FC6A Series MICROSmart. For details about the user program execution errors, see "User Program Execution
Errors" on page 3-10.

Special Internal Relays M8137-M8143, M8167, and M8144: Interrupt Status

Special internal relays M8137 through M8143, M8167, and M8144 are provided to indicate whether interrupt inputs and timer
interrupt are enabled or disabled.

Interrupt Interrupt Enabled Interrupt Disabled
Group 1 (10) M8137 ON M8137 OFF
Group 2 (I1) M8140 ON M8140 OFF
Group 3 (I3) M8141 ON M8141 OFF
Group 4 (14) M8142 ON M8142 OFF
Group 5 (16) M8143 ON M8143 OFF
Group 6 (17) M8167 ON M8167 OFF

Timer Interrupt M8144 ON M8144 OFF
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Programming WindLDR

In the DI (Disable Interrupt) or EI (Enable Interrupt) dialog box, select the check box on the left of Interrupt Groups 1 through 6
or Timer Interrupt to select source device S1. The example below selects interrupt groups 2, 3, and timer interrupt for the DI
instruction, and a 22 will be shown as source device S1.

: The total of selected interrupt inputs and timer interrupt
DI (Disable Interrupt) ?
. s1 is shown as source device S1.
Type 51 22
_EI (Enable Interrupt) [E] Group 1 (Interrupt Input 10} Interrupt S1 Value
®)DI(Disable Interrupt) Group 2 (Interrupt Input I1)
(& Group 3 (Interrupt Input I3) GrOUp 1 (IO) 1
[E] Group 4 (Interrupt Input 14) Group 2 (Il) 2
[ Group 5 (Interrupt Input I5) Group 3 (13) 4
DGI’UU 6 (Interry tIr!putI)') Group 4 (14) 8
Timer Interrupt (ms);
Group 5 (I6) 32
|
2 cance Group 6 (17) 64
Timer Interrupt 16
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Example: DI and EI

The following example demonstrates a program that will disable and enable interrupt inputs and timer interrupt selectively. For the
interrupt input and timer interrupt functions, see Chapter 5 "Functions and Settings" - "Interrupt Input" and "Timer Interrupt" in
the "FC6A Series MICROSmart User’s Manual". In this example, inputs I1 and I3 are designated as interrupt inputs and timer
interrupt is used with interrupt intervals of 100 ms.

—] Mov(w)  Si- D1- REP M8120 is the initialize pulse special internal relay.
M8120 0 D8032
D8032 stores jump destination label number 0 for interrupt input I1.
MOV(W) S1- D1 - REP H
1 D8033 D8033 stores jump destination label number 1 for interrupt input I3.
MOV(W) 51— D1 REr U D8036 stores jump destination label number 2 for timer interrupt.
2 D8036
_| | DI s1 When input I10 is on, DI disables interrupt inputs I1, I3, and timer interrupt, then
11(; 22 M8140, M8141, and M8144 turn off.
_| 1 1/ EI s1 L When input I11 is on and I10 is off, EI enables interrupt inputs I1 and I3, then M8140
1 A 6 and M8141 turn on.
—] | /1 El S1 H  When inputI12 is on and I10 is off, EI enables timer interrupt, then M8144 turns on.
16
112 110
END [ End of the main program.
LABEL |+ When input I1 is on, program execution jumps to label 0.
0
M8125 is the in-operation output special internal relay.
_| | ALT D1 = .
I
MB125 Q2 ALT turns on or off the output Q2 internal memory.
IOREF immediately writes the output Q2 internal memory status to actual output Q2.
_| : IOREF S1 1
M8125 Q2
LRET H Program execution returns to the main program.
IiABEL H When input I3 is on, program execution jumps to label 1.
M8125 is the in-operation output special internal relay.
— | ALT D1 H
M8125 Q3 ALT turns on or off the output Q3 internal memory.
| IOREF s1 M IOREF immediately writes the output Q3 internal memory status to actual output Q3.
M8125 Q3
LRET [ Program execution returns to the main program.
'EABEL M Timer interrupt occurs every 100 ms, then program execution jumps to label 2.
_| 1 ALT D1 I M8125 is the in-operation output special internal relay.
I
M8125 Q4 ALT turns on or off the output Q4 internal memory.
_| : IOREF s1 M IOREF immediately writes the output Q4 internal memory status to actual output Q4.
M8125 Q4
LRET [ Program execution returns to the main program.
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16: COORDINATE CONVERSION INSTRUCTIONS

Introduction

This chapter describes the coordinate conversion
instructions that convert one data point to another
value using the linear relationship between the values
of Xand Y.

XYFS (XY Format Set)

(X1, Y1)

(X2, Y2)

(X0, YO)

When input is on, the format for XY conversion is set. The XY
coordinates define the linear relationship between X and Y.

’_1 —{ xvFs(x) s1 X0 YO Xn Yn

* kkokokk
No. of XY Coordinates n
2t032 0<n<31
Valid Devices
Device Function I QM T C D P Constant Repeat
S1 (Source 1) Format number - = - - = = - 0to 29 —
X0 through Xn X value X X X X X X — 0 to 65,535 —
0 to 65,535
YO through Yn Y value X X X X X X 32,768 to 32,767

For valid device address ranges, see "Device Addresses" on page 2-1.

When T (timer) or C (counter) is used as X0 through Xn or YO through Yn, the timer/counter current value (TC or CC) is displayed.

S1 (Format number)

Select a format number 0 through 7. A maximum of 8 formats for XY conversion can be set.

Xn (X value), Yn (Y value)

Enter values for the X and Y coordinates. Two different data ranges are available depending on the data type.

Data Type Word Integer
Xn (X value) 0 to 65,535 0 to 65,535
Yn (Y value) 0 to 65,535 —-32,768 to 32,767
Y Y
65,535 32,767
Valid Coordinates X
0 65,535
-32,768
0 65,535
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16: COORDINATE CONVERSION INSTRUCTIONS

Valid Data Types

W (word)

I (integer)

D (double word)

L (long)

F (float)

When a bit device such as I (input), Q (output), M (internal relay), or R (shift register) is assigned as Xn or Yn, 16

points are used.

When a word device such as T (timer), C (counter), or D (data register) is assigned as Xn or Yn, 1 point is used.

Note: The XYFS instruction cannot be used in an interrupt program.
If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart. For
details about the user program execution errors, see "User Program Execution Errors" on page 3-10.
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CVXTY (Convert X to Y)

When input is on, the X value assigned by device S2 is converted into the
|_ CVXTY(*) S1 S2 D1 corresponding Y value according to the linear relationship defined in the XYFS
* HRAAK Rkkkx instruction. Device S1 selects a format from a maximum of 8 XY conversion formats.

The conversion result is set to the device assigned by D1.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Format number - - = = = = = — 0to 29 —
S2 (Source 2) X value X X X X X X X - 0 to 65,535 —
D1 (Destination 1) Destination to store results — X & X X X X - — —

For valid device address ranges, see "Device Addresses" 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) which can be 0 through 65,535.
S1 (Format number)

Select a format number 0 through 7 which have been set using the XYFS instruction. When an XYFS instruction with the corresponding format
number is not programmed, or when XYFS and CVXTY instructions of the same format number have different data type designations, a user
program execution error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart. For details about the
user program execution errors, see "User Program Execution Errors" on page 3-10.

S2 (X value)

Enter a value for the X coordinate to convert, within the range specified in the XYFS instruction.

D1 (Destination to store results)

The conversion result of the Y value is stored to the destination.

Data Type Word Integer
S2 (X value) 0 to 65,535 0 to 65,535
D1 (Y value) 0 to 65,535 -32,768 to 32,767
Y Y
65,535 32,767

Valid Coordinates

X
0 65,535
-32,768
0 65,535
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 S2 or D1, 16
I (integer) X points are used.
D (double word) —_ When a word device such as T (timer), C (counter), or D (data register) is assigned as S2 or D1, 1 point is used.
L (long) —
F (float) —

Data Conversion Error
The data conversion error is £0.5.

Note: The CVXTY instruction cannot be used in an interrupt program.
If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart. For
details about the user program execution errors, see "User Program Execution Errors" on page 3-10.

IDE C FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 16-3



16: COORDINATE CONVERSION INSTRUCTIONS

CVYTX (Convert Y to X)
When input is on, the Y value assigned by device S2 is converted into the
|_ CVYTX(*) S1 S2 D1 corresponding X value according to the linear relationship defined in the XYFS
* PRkak  RRRkX instruction. Device S1 selects a format from a maximum of 8 XY conversion formats.

The conversion result is set to the device assigned by D1.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Format number - - = = = - - - 0to 29 —

to 65
S2 (Source 2) Y value X X X X X X X = 0 235 —

—-32,768 to 32,767
D1 (Destination 1) Destination to store results — X & X X X X - — —

For valid device address ranges, see "Device Addresses" 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) which can be 0 through 65,535.

S1 (Format number)

Select a format number 0 through 7 which have been set using the XYFS instruction. When an XYFS instruction with the corresponding format
number is not programmed, or when XYFS and CVYTX instructions of the same format number have different data type designations, a user
program execution error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart. For details about the
user program execution errors, see "User Program Execution Errors" on page 3-10.

S2 (Y value)

Enter a value for the Y coordinate to convert, within the range specified in the XYFS instruction. Two different data ranges are available depending
on the data type.

D1 (Destination to store results)

The conversion result of the X value is stored to the destination.

Data Type Word Integer
S2 (Y value) 0 to 65,535 —32,768 to 32,767
D1 (X value) 0 to 65,535 0 to 65,535
Y Y
65,535 32,767

Valid Coordinates

> X
0 65,535
-32,768
0 65,535
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 S2 or D1, 16
I (integer) X points are used.
D (double word) — When a word device such as T (timer), C (counter), or D (data register) is assigned as S2 or D1, 1 point (integer
L (long) — data) is used.

F (float) —

Data Conversion Error
The data conversion error is £0.5.

Note: The CVYTX instruction cannot be used in an interrupt program.
If used, a user program execution error will result, turning on special internal relay M8004 and the ERR LED on the FC6A Series MICROSmart. For
details about the user program execution errors, see "User Program Execution Errors" on page 3-10.
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16: COORDINATE CONVERSION INSTRUCTIONS

Example: Linear Conversion

The following example demonstrates setting up two coordinate points to define the linear relationship between X and Y. The two
points are (X0, YO) = (0, 0) and (X1, Y1) = (8,000, 4,000). Once these are set, there is an X to Y conversion, as well as a Y to X

conversion.
M8120 is the initialize pulse special internal relay.

_| |_ XYFS(I) S1 X0 YO X1 Yr H . .

8120 0 0 0 8000 4000 At startup, XYFS specifies two points.

When input I0 is on, CVXTY converts the value in D10 and stores

—] | CVXTY(I)  s1 S2 D1 the result in D20.

10 0 D10 D20 ) ) ]

When input I1 is on, CVYTX converts the value in D11 and stores

—| |— CVYTX(I) S1 S2 S1 the result in D21.

1 0 D11 D21
END [H
The graph shows the linear relationship that is defined by the two
points:
Y
(X1, Y1)
=1
Y = > X
D11 (2,500) > If the value in data register D10 is 2,000, the value assigned to
D20 is 1,000.
D20 (1,000) [ 1 For Y to X conversion, the following equation is used:
0 Y X =2Y
(X0, Y0) D10 D21 8,000 X If the value in data register D11 is 2,500, the value assigned to
(2,000) (5,000) D21 is 5,000.
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16: COORDINATE CONVERSION INSTRUCTIONS

Example: Overlapping Coordinates

In this example, the XYFS instruction sets up three coordinate points, which define two different linear relationships between X
and Y. The three points are: (X0, Y0) = (0, 100), (X1, Y1) = (100, 0), and (X2, Y2) = (300, 100). The two line segments define
overlapping coordinates for X. That is, for each value of Y within the designated range, there would be two X values assigned.

M8120 is the initialize pulse special internal

L | — XYFS(D) s1 X0 YO X1 Y1 X2 2 H relay.
M8120 0 0 100 100 0 300 100

At startup, XYFS specifies three points.
— — cvxTY() S1 S2 D1 CVXTY converts the current value in C10 and
10

0 c10 D90 stores the result in D90.
_| |_ CVYTX(I) S1 S2 S1 CVYTX converts the value in D95 and stores
I 0 D95 D30 the result in D30.
END [
(X0, Y0) (X2, Y2)
0, 100 300, 100
100 ( ) ( )
D90 (75) = 1
D95 (40) »
(X1, Y1)
(100, 0)
0
D30 100 C10 300 X
(60) (250)

The first line segment defines the following relationship for X to Y conversion:

Y = -X+ 100

The second line segment defines another relationship for X to Y conversion:

=1y
Y = 3X-50

For X to Y conversion, each value of X has only one corresponding value for Y. If the current value of counter C10 is 250, the value assigned to D90
is 75.

For Y to X conversion, the XYFS instruction assigns two possible values of X for each value of Y. The relationship defined by the first two points has
priority in these cases. The line between points (X0, Y0) and (X1, Y1), that is, the line between (0, 100) and (100, 0), has priority in defining the
relationship for Y to X conversion (X = =Y + 100).

Therefore, if the value in data register D95 is 40, the value assigned to D30 is 60, not 180.

Exactly the same two line segments might also be defined by the XYFS instruction, except that the point (300, 100) could be assigned first, as (X0,
Y0), and the point (100, 0) could be defined next, as (X1, Y1). In this case, this linear relationship would have priority.

In this case, if the value in data register D95 is 40, the value assigned to D30 is 180, not 60.
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17! AVERAGE INSTRUCTIONS

Introduction

This chapter describes the average instructions that average the specified data.
AVRG (Average)

When input is on, sampling data assigned by device S1 is
’_< |_ AVRG(*) S1 S2 S3 D1 D2 processed according to sampling conditions assigned by devices

kokokkk kkokkk kokkokok kokkskok kokokkk S2 and S3.

When sampling is complete, average, maximum, and minimum
values are stored to 3 consecutive devices starting with device
assigned by D1, then sampling completion output assigned by
device D2 is turned on.

Data Type w,1 D, L F
Average D1 D1:D1+1
Maximum value D1+1 D1+2:D1+3
Minimum value D1+2 D1+4:D1+5

The AVRG instruction is effective for data processing of analog input values. A maximum of 32 AVRG instructions can be programmed in a user
program.

Valid Devices

Device Function I Q M R T C D P Constant Repeat
S1 (Source 1) Sampling data X X X X X X X —= — —
S2 (Source 2) Sampling end input X X X X - = — = — —
S3 (Source 3) Sampling cycles (scan times) X X X X X X X —= 0-65,535 —
D1 (Destination 1) First device address to store results - — - - - X = — —
D2 (Destination 2) Sampling completion output - X & - - - - = — —

For valid device address ranges, see "Device Addresses" on page 2-1.

4 Special internal relays cannot be designated as D2.

When T (timer) or C (counter) is used as S1 or S3, the timer/counter current value (TC or CC) is displayed.

When F (float) data is selected, only data registers can be designated as S1 and D1.

While input is on, the AVRG instruction is executed in each scan. When the quantity of sampling cycles (scan times) designated by device S3 is 1
through 65,535, sampling data designated by device S1 is processed in each scan. When the designated sampling cycles have been completed, the
average value of the sampling data is set to the device designated by D1 (data type W or I) or D1'-D1+1 (data type D, L, or F). The maximum value
of the sampling data is set to the next device, D1+1 (data type W or I) or D14+2-D1+3 (data type D, L, or F). The minimum value of the sampling
data is set to the next device, D142 (data type W or I) or D1+4:D1+5 (data type D, L, or F). The sampling completion output designated by device
D2 is turned on.

When the quantity of sampling cycles designated by device S3 is 0, sampling is started when the input to the AVRG instruction is turned on, and
stopped when the sampling end input designated by device S2 is turned on. Then, the average, maximum, and minimum values are set to 3 devices
starting with device designated by D1.

When S3 (sampling cycles) is set to 0, the result is output when the sampling cycles exceeds 65,535 and an overflow occurs.

When the sampling end input is turned on before the sampling cycles designated by device S3 have been completed, sampling is stopped and the
results at this point are set to 3 devices starting with device designated by D1.

The average value is calculated to units, rounding the fractions of one decimal place.

When the sampling end input is not used, designate an internal relay or another valid device as a dummy for source device S2.

When F (float) data is selected and S1 does not comply with the normal floating-point format, a user program execution error will result, turning on
special internal relay M8004 and ERR LED on the FC6A Series MICROSmart. When an error occurs, incorrect S1 data are skipped. Average,
maximum, and minimum values are calculated from correct S1 data, and set to 3 devices starting with the device designated by D1. For details
about user program execution errors, see "User Program Execution Errors" on page 3-10.
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17! AVERAGE INSTRUCTIONS

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

Example: AVRG

The following example demonstrates a program that calculates the average values of data register D100 and store the result to
data register D200 every 500 scans.

I AVRG(W) S1 2 S3 D1 D2 M8125 is the in-operation output special internal relay.
M8125 D100 110 500 D200 M100

When the sampling end input does not turn on
While sampling end input I10 is off, the average, maximum, and minimum values are calculated every 500 scans and stored to
data registers D200, D201, and D202, respectively. Sampling completion output M100 is set every 500 scans.

1st scan 2nd scan 500th scan 1st scan 2nd scan

Sampling Data D100 X 512 X 497 X°~-°-X 521 X 499 X 478 X

ON |
OFF

In-operation Special IR M8125

ON

Sampling End Input 110 OFF

Sampling Completion Output M100 OFF

Average Value D200 500

Maximum Value D201 530

Minimum Value D202 480

Values are set every 500 scans. 4T

When the sampling end input turns on

When sampling end input 110 turns on, the average, maximum, and minimum values at this point are stored to data registers
D200, D201, and D202, respectively. Sampling completion output M100 is also set. When sampling end input I10 turns off,
sampling resumes starting at the first scan.

151st scan 152nd scan 153rd scan XXXth scan 1st scan
Sampling Data D100 X 489 X 510 X 509 X coses X 504 X 493 X
. . ON
In-operation Special IR M8125 OFF
ON
Sampling End Input 110 OFF |
. . ON
Sampling Completion Output M100 OFF |

Average Value D200 502

Maximum Value D201 513

Minimum Value D202 485

T— Values are set when 110 is turned on.
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18: PuLsE OutpPUuT INSTRUCTIONS

Introduction

This chapter describes the pulse output instructions that output pulses of a specified frequency from the pulse outputs.

PULS (Pulse Output)
The PULS instruction outputs pulses of the specified frequency from the pulse
PULS S1 S2 D1 outputs with a fixed duty cycle.
_| | 1 sorksk wxkxx sexxe | | When the input is on, pulses are output with a fixed duty cycle according to the

control register settings specified by S1.

When the initialization input specified by S2 is turned on, the initial values
PULS S1 S2 D1 configured in the WindLDR PULS dialog box, on the Settings tab, are stored in

l l 2 — | the control registers.

kokkskok kokkskok

The pulse control information (output on/output complete/error) is stored in the
internal relays specified by D1 as the operation status.

PULS S1 S2 D1

S H

kokkskok kokkkok kokkskok

PULS S1 S2 D1

— ], -

*kkokokk kokkskok kokkskok

Note: Configure multiple PULS (pulse output), PWM (pulse width modulation), RAMP (trapezoidal control), and ARAMP (RAMP with table)
instructions so that they do not share the same output.

However, the ZRN (zero return) instruction can be configured with the same output as the PULS (pulse output), PWM (pulse width modulation),
RAMP (trapezoidal control), and ARAMP (RAMP with table) instructions.

Notes:
o If a pulse output instruction is simultaneously executed with the same output, a user program execution error will occur.
Error code 48 will be stored in D8006 and instructions that are executed later will be canceled.

e The PULS instruction cannot be used in an interrupt program. If used in an interrupt program, a user program execution error will occur.
Error code 18 will be stored in D8006 and instruction execution will be canceled.

o If a pulse output instruction is executed with the relay output type, a user program execution error will occur.
Error code 19 is stored in D8006 and instruction execution is canceled.

o For details about the user program execution errors, see "User Program Execution Errors" on page 3-10.

Valid Devices

Device Function I Q M R T C€C D P Constant Repeat
S1 (Source 1) Control register - - - - — = X! - — —
S2 (Source 2) Initialization input X — X - = - — — — —
D1 (Destination 1) Operation status - — X? - - - - — — —

*1 Special data registers cannot be used.
*2 Special internal relays cannot be used. Only 0 can be specified as the first digit of the internal relay number. 1 to 7 cannot be specified.
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18 PULSE OuTPUT INSTRUCTIONS

Settings

m Devices tab

R |

PULS (Pulse Output)
‘ Devices | Settings
2. [puLs1(ooon) [ 3 4
S1(Control register) 52 (Initialization Input)

Tag Name: [poooo [«]  [mooco =

Device Address: ‘Dgggg | |MD-JDIJ |

Comment:

FC6A Standard Mode E

D1(OperationStatus)

MO100

MO100

5

Cancel

1. Select Mode

Selects the configuration mode. FC6A Standard Mode or FC5A (except FC5A-D12X1E) Compatible Mode can be

selected.

Select FC5A (except FC5A-D12X1E) Compatible Mode to use the FC5A Series MICROSmart PULS instruction specification.
When changing the PLC type from the FC5A/FC4A Series MICROSmart, FC5A (except FC5A-D12X1E) Compatible Mode is

automatically selected.

The lowest frequency that can be used with FC5A (except FC5A-D12X1E) Compatible Mode is 20 Hz™.
*1 The lower limit value for the frequency that the FC5A Series MICROSmart can output is 10 Hz, but in compatibility mode this is 20 Hz.

Notes:

o The lowest frequency of pulses that can be output in FC5A (except FC5A-D12X1E) Compatible Mode is 20 Hz. A frequency lower than 20 Hz

cannot be output. If such a value is specified, the pulse frequency designation error will occur.
o The highest frequency of pulses that can be output with PULS3 in FC5A (except FC5A-D12X1E) Compatible Mode is 5 kHz. A frequency higher
than 5 kHz cannot be output. If such a value is specified, the pulse frequency error will occur.

The rest of this section is written under the assumption that FC6A Standard Mode has been selected.
Note: For details on the FC5A (except FC5A-D12X1E) Compatible Mode settings, refer to the PULS instruction in Chapter 15 "Pulse Output

Instructions" in the "FC5A Series MICROSmart Pentra User's Manual Advanced Volume".

2. Select instruction

This item selects which PULS instruction to use ("PULS1", "PULS2", "PULS3", or "PULS4").

The pulse output and the frequency that can be set are determined by the instruction and the CPU module type.

All-in-One CPU module

Instruction Pulse Output Configurable Frequency
PULS1 0
Q 15 Hz to 100 kHz (increments of 1 Hz)
PULS2 Q1
PULS3 2
Q 15 Hz to 5 kHz (increments of 1 Hz)
PULS4 Q3

CAN 31939 All-in-One CPU module/Plus CPU module

Instruction Pulse Output Configurable Frequency
PULS1 Qo
PULS2 Q2 .
15 Hz to 100 kHz (increments of 1 Hz)
PULS3 Q4
PULS4 Q6
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18 PuLSE OuTPUT INSTRUCTIONS

3. S1 (source 1): Control register

S1 specifies the first data register of the data registers to use with PULS1, PULS2, PULS3, or PULS4 instructions.
Starting from the specified data register, 8 consecutive data registers are used.
Specify the first data register so that the device range is not exceeded.

The operation mode and pulse frequency settings differ by the CPU module type and the instruction.

Storage
destination

Function

Setting

All-in-One CPU Module

CAN 11939 All-in-One CPU
Module/Plus CPU Module

Reference

Starting number+0

Output pulse
frequency
(high word)™

PULS1, PULS2:
16 to 100,000
(increments of 1 Hz)

Starting number+1

Output pulse
frequency
(low word)™

PULS3, PULS4:
16 to 5,000
(increments of 1 Hz)

PULS1 to PULS4:
16 to 100,000
(increments of 1 Hz)

"6. Output pulse frequency" on
page 18-4

Starting number+2

Preset value
(high word)*

Starting number+3

Preset value
(low word)™

1 to 100,000,000 pulses

"8. Preset value" on page 18-4

Starting number+4

Current value
(high word)™

Starting number+5

Current value
(low word)™

5 to 100,000,000 pulses

"9. Current value" on page 18-4

Starting number+6

Error status

Oto4

"10. Error status" on page 18-4

Starting number+7

Reserved

*1 The upper and lower data registers change according to the 32-bit data storage method specified.
For details, see "32-bit Data Storage" on page 3-9.

4, S2 (source 2): Initialization Input
S2 specifies the initialization input. When the initialization input is turned on, the initial values configured in the WindLDR PULS
dialog box, on the Settings tab, are stored in the control registers. An external input or an internal relay can be specified.

When the initialization input is on, the initial values are written to the data registers with each scan. (Even when the PULS
instruction is not executed (when not on), if the initialization input is turned on, the initial values are stored in the data
registers.) To only initialize the values one time, use the initialization input in combination with the SOTU (single output up)
instruction or the SOTD (single output down) instruction.

5. D1 (destination 1): Operation Status
D1 specifies the first internal relay of the internal relays that store the operation status.
Starting from the specified internal relay, 3 sequential internal relays are used.

Specify the first internal relay so that the device range is not exceeded.

Desstt(;:\:gtﬁ)n Function Setting
This relay turns on during pulse output.

Starting Pulse output ON 0: Pulse output OFF This relay turns off when pulse output stops.

number+0 1: Pulse output ON This relay turns off when the specified number of pulses are output
and output ends.

Starting Pulse output 0: Pulse output not complete This relay turns on when pulse output is complete.

number+1 complete 1: Pulse output complete This relay turns off when pulse output starts.

Starting 0: None When pulse counting is enabled, this relay turns on when a pulse is

Overflow )
number+2 1: An overflow has occurred output that exceeds the configured preset value.

IDEC
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18 PULSE OuTPUT INSTRUCTIONS

m Settings tab

This tab configures the operation of the PULS instruction.

PULS (Pulse Output) ?

Devices | Settings

Function DR Setting Description
Output pulse frequency 6. DO00D 100 15 to 100kHz in increments of 1Hz
Pulse counting 7_ Disable pulse counting
Preset value 8_ DO0002, DO003 1to 100,000,000
Current value 9. D000+, DO00S 1to 100,000,000
Error status 10 DO000&

6. Output pulse frequency
Specifies the pulse frequency. The output frequency error is £5%.

The setting differs by the CPU module type and the instruction.

Configurable Range

CPU Module Type Instruction

Setting Value Frequency
) PULS1, PULS2 15 to 100,000 15 Hz to 100 kHz (increments of 1 Hz)
All-in-One CPU module -
PULS3, PULS4 15 to 5,000 15 Hz to 5 kHz (increments of 1 Hz)

CAN J1939 All-in-One CPU module/
Plus CPU module

15 Hz to 100 kHz (increments of 1 Hz)

PULS1 to PULS4 15 to 100,000

7. Pulse counting
Enables or disables pulse counting.
If Enable pulse counting is specified, the number of pulses specified by the preset value (8) is output.
If Disable pulse counting is specified, pulses are continuously output while the PULS instruction input is on.

8. Preset value
When the setting for 7. Pulse counting is Enable pulse counting, this setting specifies the number of pulses to output.

9. Current value
Specifies the device (data register) that will store the number of pulses that were output.

The current value is updated when the PULS instruction is executed at each scan.

10. Error status
Outputs the error code that corresponds to the content of an error when there is an error in the settings. If a configuration error
occurs when the PULS instruction input changes from off to on, a user program execution error will occur and error code 20 will
be stored in D8006.

Error P
Code Status Description
0 Normal —
) PULS1, PULS2: The pulse frequency was not set between 15 and 100,000.
All-in-One CPU module
) Pulse frequency PULS3, PULS4: The pulse frequency was not set between 1 and 5,000.

designation error CAN 11939 All-in-One CPU

PULS1 to PULS4:
module/Plus CPU module U oPU

The pulse frequency was not set between 15 and 100,000.

Preset value
4 r vau If Enable pulse counting is specified, the preset value was not set between 1 and 100,000,000.

designation error
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18 PuLSE OuTPUT INSTRUCTIONS

Examples: PULS

PULS1 instruction (pulse counting enabled) timing chart

[PULS1 instruction, S1 is specified as D0200, D1 is specified as internal relay M0050]

PULS
| 1

PULS1 instruction

S1
D0200 M0000 MO0050

Output pulse

o [T

input
PULSI instruction input J ; ; I_I ; E
Output pulse  pgpqp, po201 ! f1 >< 5 f2 b f3
frequency . . . : !
Preset value ~ D0203, D0204 | ni >< 5 n2 ; >< n3
: nl ' ' n2 : :
: f1 : : f2 : |

Pulse output ON MO0050

Pulse output complete M0051

f1, f2, f3 = frequency

nl, n2, n3 = output pulse count

When the PULSL1 instruction input changes from off to on, M0050 turns on and pulses with the frequency configured by D0200 and
D0201 are output. When the number of pulses configured by D202 and D203 are output, pulse output stops. If the value of D0200
and D0201 changes during pulse output, pulses are output with the frequency based on that value.

When the PULSL1 instruction input changes from on to off, M0050 turns off and M0051 turns on at the same time.

The changes from the initialization input are not reflected while the PULS1 instruction input is on. If you wish to initialize the data
registers with the initialization input, turn the initialization input on after turning off the input.

IDEC
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18 PULSE OuTPUT INSTRUCTIONS

PULS2 instruction (pulse counting disabled) timing chart

[PULS2 instruction, S1 is specified as D0100, D1 is specified as internal relay M0200]

PULS S1 S2 D1

| 2 D0100 M0000 MO0200

PULS?2 instruction
input

PULS2 instruction input J

Output pulse D0101, D0100
frequency

X =

f1 i f2

Output pulse Qo | | | | | |
Pulse output ON M0200

Pulse output M0201
complete

f1, f2, f3 = pulse frequency

When the PULS2 instruction input changes from off to on, M0200 turns on and pulses with the frequency configured by D0101 and
D0100 are output. If the value of D0101 and D0100 changes during pulse output, pulses are output with the frequency based on
that value.

When the PULS2 instruction input changes from on to off, M0200 turns off and M0201 turns on at the same time.

The changes from the initialization input are not reflected while the PULS2 instruction input is on. If you wish to initialize the data
registers with the initialization input, turn the initialization input on after turning off the input.
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18 PuLSE OuTPUT INSTRUCTIONS

Sample program

This section describes an example program that outputs 5,000 pulses (each at 200 Hz) and then 60,000 pulses (each at 500 Hz)

from output Q0

|

M8120

_{

M0101

SOTU

M0000
MOV(D) Si- DI1- REP
500  D000O
MOV(D) Si- D1- REP
60000 D0002
S
MO0001

PULS S1 S2 D1

—

(D0000, D0001)

(D0002, D0003).

10000 MO101 1 D0000 M0000 M0100
— SoTU R
M0001 M0101
Settings
PULS (Pulse Output)

"IN

Devices | Settings

PULS 1(Q0000) [~

51{Control register)

52 (Initizlization Input)

Tag Name:

[poooo

ST

D1(OperationStatus)

MO100 [=

60,000 is stored in the preset value

Turn on M0001 to output next pulse

Turn on initialization input (M0000)

Store 500 (500 Hz) in frequency

Ladder (1)

Then ladder (1) is executed, and after the frequency and preset
value are changed, a 500 Hz pulse is output, and after 60,000 pulses,
pulse output complete (M0101) turns on and pulse output stops.

1| When the PULS1 instruction input (I0) turns on, a 200 Hz frequency
pulse is output, and after 5,000 pulses, pulse output complete
(M0101) turns on and pulse output stops.

Pulse output complete (M0101) turns off (pulse output not complete)

Device Address: |Dgggg | ‘Mgggg ‘
Comment:
PULS (Pulse Output) < |
Function DR Setling Description
Output pulse frequency D000 200 15 to 100kHz in increments of 1Hz
Pulsz counting Disable pulse counting
Preset value D0002, DO0O3 5000 1 to 100,000,000
Current value DO0004, DO00S 1 to 100,000,000
Error status D006
FCAA Standard Mode oK cancel
Function Device Address Setting Value Details
Output pulse frequency D0000 200 200 Hz
Pulse counting — 1 Enable pulse counting
Preset value D0002, D0003 5000 Preset value=5,000

VIDEC
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18 PULSE OuTPUT INSTRUCTIONS

PWM (Variable Duty Cycle Pulse Output)

—

——,

— .

I,

PWM S1 S2 D1
]kkkK  RKRKK RKKRKK
PWM S1 S2 D1
RRAKK  RKKKK KKK
PWM S1 S2 D1
KRAKK  RKKKKRKKKK
PWM S1 S2 D1
KRAKK  KKAKKRKKKK

Notes:

The PWM instruction outputs pulses of the specified frequency and duty cycle
from the output.

When the input is on, pulses are output according to the control register settings
specified by S1.

The pulse control information (output on/output complete/error) is stored in the
internal relays specified by D1 as the operation status.

When the initialization input specified by S2 is turned on, the initial values
configured in the WindLDR PWM (Pulse Width Modulation) dialog box, on the
Settings tab, are stored in the control registers.

« If a pulse output instruction is simultaneously executed with the same output, a user program execution error will occur.
Error code 48 will be stored in D8006 and instructions that are executed later will be canceled.

o The PWM instruction cannot be used in an interrupt program. If used in an interrupt program, a user program execution error will occur.
Error code 18 will be stored in D8006 and instruction execution will be canceled.

o If a pulse output instruction is executed with the relay output type, a user program execution error will occur.
Error code 19 is stored in D8006 and instruction execution is canceled.

o For details about the user program execution errors, see "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)

Control register

_ - - - - = X" — —

S2 (Source 2)

Initialization input

D1 (Destination 1)

Operation status

— — X7 - - - = = — —

*1 Special data registers cannot be used.
*2 Special internal relays cannot be used. Only 0 can be specified as the first digit of the internal relay number. 1 to 7 cannot be specified.

18-8
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18 PuLSE OuTPUT INSTRUCTIONS

Settings
m Devices tab
PWM (Pulse Width Modulation) ?
Devices | Settings
2. [pwm 1 (quoon) [ 3 4 5
51 (Cantrol register) 52 (InitializationInput) D1(0perationStatus)

Tag Name: [poooo =] [moooo = MD100 []
Device Address: ‘Dgggg ‘ ||'v1|3|3|3|3 |
Comment:

‘FCEAStandard Mode E| 0K Cancel

1. Select Mode
Selects the configuration mode. FC6A Standard Mode, FC4A Compatible Mode, FC5A (except FC5A-D12X1E)
Compatible Mode, or FC5A-D12X1E Compatible Mode can be selected.
To use the PWM instruction with the FC4A Series MICROSmart, the FC5A Series MICROSmart, or the FC5A-D12 PWM instruction
specification, select one of the FC compatibility modes. When changing the PLC type from the FC4A Series MICROSmart, FC4A
Compatible Mode is automatically selected. When changing the PLC type from the FC5A or FC5A-D12, FC5A (except FC5A-
D12X1E) Compatible Mode or FC5A-D12X1E Compatible Mode is automatically selected.
The frequency that can be specified in FC compatibility mode is an approximate value of the FC4A, FC5A, and FC5A-D12 PWM
instruction frequencies.

Note: The pulse frequencies that can be output in FC compatibility mode are as follows.

FC5A (except FC5A-D12X1E)

Operation Mode

FC4A Compatible Mode

Compatible Mode

FC5A-D12X1E Compatible Mode

Operation mode 0

15 Hz (fixed)

15 Hz (fixed)

15 Hz (fixed)

Operation mode 1

27 Hz (fixed)

46 Hz (fixed)

61 Hz (fixed)

Operation mode 2

218 Hz (fixed)

366 Hz (fixed)

488 Hz (fixed)

The rest of this section is written under the assumption that FC6A Standard Mode has been selected.
Notes:
o For details on the FC4A Compatible Mode settings, refer to the PWM instruction in Chapter 2 "Instructions" in the "FC4A Series MICROSmart
User's Manual".
o For details on the settings in FC5A (except FC5A-D12X1E) Compatible Mode and FC5A-D12X1E Compatible Mode, refer to the PWM
instruction in Chapter 13 "Pulse Instructions" in the FC5A Series MICROSmart Pentra User's Manual Advanced Volume.

2. Select instruction
This item selects which PWM instruction to use ("PWM1", "PWM2", "PWM3", or "PWM4").
The pulse output that can be set is determined by the instruction and the CPU module type.

All-in-One CPU module

. Configurable Range
Instruction Pulse Output
Frequency Duty Cycle
PWM1 Q03
PWM2 Q1™ i i
=5 15 Hz to 5 kHz (increments of 1 Hz) 0.1 to 100.0 (increments of 0.1%)

PWM3 Q2

PWM4 Q33

*1 When the output is Q0 or Q1 and the calculated OFF time is shorter than 15 ps, the pulse duty cycle is adjusted so that the OFF time becomes
15 ps, and then the pulse is output.

*2  When the output is Q2 or Q3, configure the output pulse frequency and pulse duty cycle so that ON time and OFF time are greater than or equal
to 100 ps.

*3  For details on the output delay time of each output, see Chapter 2 "Product Specifications" in the "FC6A Series MICROSmart User's Manual".

FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726 18-9
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18 PULSE OuTPUT INSTRUCTIONS

CAN 11939 All-in-One CPU module/Plus CPU module

B Configurable Range
Instruction Pulse Output
Frequency Duty Cycle

PWM1 Q0™1*2

PWM2 Q212 ) )

o) 15 Hz to 5 kHz (increments of 1 Hz) 0.1 to 100.0 (increments of 0.1%)

PWM3 Q4

PWM4 Q6™1*?

*1 When the output is Q0 or Q1 and the calculated OFF time is shorter than 15 ps, the pulse duty cycle is adjusted so that the OFF time becomes
15 ps, and then the pulse is output.
*2  For details on the output delay time of each output, see Chapter 2 "Product Specifications" in the "FC6A Series MICROSmart User's Manual".

3. S1 (source 1): Control register
S1 specifies the first data register of the data registers to use with PWM1, PWM2, PWM3, or PWM4 instructions.
Starting from the specified data register, 8 consecutive data registers are used.
Specify the first data register so that the device range is not exceeded.

Storage
Destination

Function

Setting

Reference

Starting number+0

Output pulse frequency

15 to 5,000 (increments of 1 Hz)

"6. Output pulse frequency" on page 18-11

Starting number+1

Pulse duty cycle (ON ratio)

1 to 1,000 (increments of 0.1%)

1 to 100 (increments of 1%)

"7. Pulse width ratio" on page 18-11

Starting number+2

Preset value (high word)"!

Starting number+3

Preset value (low word)™

1 to 100,000,000 pulses

"9. Preset value" on page 18-11

Starting number+4

Current value (high word)™?

Starting number+5

Current value (low word)™!

1 to 100,000,000 pulses

"10. Current value" on page 18-11

Starting number+6

Error status

Oto4

"11. Error status" on page 18-11

Starting number+7

Reserved

*1 The upper and lower data registers change according to the 32-bit data storage method specified.
For details, see "32-bit Data Storage" on page 3-9.

4. S2 (source 2): Initialization Input
S2 specifies the initialization input. When the initialization input S2 is turned on, the initial values configured in the WindLDR
PWM (Pulse Width Modulation) dialog box, on the Settings tab, are stored in the control registers. An external input or an
internal relay can be specified.
When the initialization input is on, the initial values are written to the data registers with each scan. To only initialize the values
one time, use the initialization input in combination with the SOTU (single output up) instruction or the SOTD (single output
down) instruction.

5. D1 (destination 1): Operation Status
D1 specifies the first internal relay of the internal relays to use with PWM instructions.
Starting from the specified internal relay, 3 sequential internal relays are used.
Specify the first internal relay so that the device range is not exceeded.

Storage Destination Function Setting
This relay turns on during pulse output.
. 0: Pulse output OFF This relay turns off when pulse output stops.
Starting number+0 Pulse output ON
ing nu r Y LR 1: Pulse output ON This relay turns off when the specified number of pulses
are output and output ends.
Pulse output 0: Pulse output not complete This relay turns on when pulse output is complete.
Starting number+1 P P P . Y P P P
complete 1: Pulse output complete This relay turns off when pulse output stops.
. 0: None When pulse counting is enabled, this relay turns on when
Starting number+2 Overflow
g 1: An overflow has occurred a pulse is output that exceeds the configured preset value.
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18 PuLSE OuTPUT INSTRUCTIONS

m Settings tab

PWM (Pulse Width Modulation) ? “
Devices | Settings

Function DR Setting Description
6. Qutput pulse frequency D000 100 15 to 5,000 in increments of 1Hz
7. Pulse width ratio Dooo1 500 1 to 1000 in increments of 0.1 (%)
8, Pulse counting Disable pulse counting
9. Preset value D0002, D003 1 to 100,000,000
10. |current vaiue D0004, DO0OS 1 to 100,000,000
11, |Error status D006

|Feea standard Mode [ oK Cancel

6. Output pulse frequency
Specifies the frequency of the pulses to output.
The frequency is specified between 15 Hz and 5 kHz in 1 Hz increments.
The pulse frequency error is within £5%.

7. Pulse width ratio
This setting specifies the ON ratio (duty cycle) for the pulse frequency to output.
If the configuration mode is FC6A Standard Mode, the pulse width ratio is specified between 0.1% and 100.0% in 0.1%
increments. If the configuration mode is FC4A Compatible Mode, FC5A (except FC5A-D12X1E) Compatible Mode, or
FC5A-D12X1E Compatible Mode, the pulse width ratio is specified between 1% and 100% in 1% increments.

8. Pulse counting
Enables or disables pulse counting.
If Enable pulse counting is specified, the number of pulses specified by the preset value (9) is output.
If Disable pulse counting is specified, pulses are continuously output while the PULS instruction input is on.

9. Preset value
When the setting for 8. Pulse counting is Enable pulse counting, this setting specifies the number of pulses to output.

10. Current value
Specifies the device (data register) that will store the number of pulses that were output.
The current value is updated when the PWM instruction is executed at each scan.

11. Error status
Outputs the error code that corresponds to the content of an error when there is an error in the settings. If a configuration error
occurs when the PWM instruction input changes from off to on, a user program execution error will occur and error code 20 will
be stored in D8006.

Error Code Status Description
0 Normal —
1 Output frequency designation error The pulse frequency was not set between 15 and 5,000.
2 Pulse width ratio designation error The pulse width ratio was not set between 1 and 1,000.
4 Preset value designation error If Enable pulse counting is specified, the preset value was not set between
1 and 100,000,000.
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18 PULSE OuTPUT INSTRUCTIONS

Examples: PWM
PWML1 instruction (pulse counting enabled) timing chart

[PWM1 instruction, S1 is specified as D200, D1 is specified as internal relay M0050]

PWM S1 S2 D1

| 1 D0200 M0000 MO0050

PWM1 instruction

input

PWM1 instruction input J

Pulse width ratio D0201 wi >< i w2 g w3
Preset value ~ D0202, D0203 : ni >< 5 n2 | >< n3
: ni ' : n2 : ;
il - P
Output pulse Qo ; ” ” ” ” ”
Pulse output ON MO0050
Pulse output complete M0051

wl, w2, w3 = pulse width ratio
ni, n2, n3 = output pulse count

When the PWM1 instruction input changes from off to on, M0050 turns on and pulses with the width ratio configured by D0201 are
output. When the number of pulses configured by D0202 and D0203 are output, pulse output stops. If the value of D0201 changes
during pulse output, pulses are output with the width ratio based on that value.

When the PWM1 instruction input changes from on to off, M0050 turns off and M0051 turns on at the same time.

The changes from the initialization input are not reflected while the PWM1 instruction input is on. If you wish to initialize the data
registers with the initialization input, turn the initialization input on after turning off the input.
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18 PuLSE OuTPUT INSTRUCTIONS

PWM?2 instruction (pulse counting disabled) timing chart

[PWM2 instruction, S1 is specified as D0100, D1 is specified as internal relay M0200]

PWM S1 S2 D1

PWM?2 instruction 2 D0100 MO000 MO0200

input

PWM?2 instruction input J

Pulse width ratio D0101

wi >< w2
Output pulse QlLl_I_I_I_H_I_U J ” ” ” ” ”

Pulse output ON M0200

Pulse output M0201 |
complete

wl, w2, w3 = pulse width ratio

When the PWM2 instruction input changes from off to on, M0200 turns on and pulses with the width ratio configured by D0101 are
output. If the value of D0101 changes during pulse output, pulses are output with the width ratio based on that value.

When the PWM2 instruction input changes from on to off, M0200 turns off and M0201 turns on at the same time.

The changes from the initialization input are not reflected while the PWM2 instruction input is on. If you wish to initialize the data
registers with the initialization input, turn the initialization input on after turning off the input.
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18 PULSE OuTPUT INSTRUCTIONS

Sample program

This section describes an example program that outputs a pulse with the pulse width ratio of 30% when 10 is off, and a pulse with
the pulse width ratio of 60% when I0 is on.

|

M8120

i

10000

|

10000

|

10001

Settings

M000O
MOV(W) S1-  Dl-  REP
300  D0001
MOV(W) S1-  Dl-  REP
600  D0001
PWM S1 52 D1
1 D001 MO000 MO100

Turn on initialization input (M0000)

Set pulse width ratio (D0001) to 30 (30% ON)

Set pulse width ratio (D0001) to 60 (60% ON)

When PWM1 instruction input (I10001) turns on, start output
of a pulse with the pulse width ratio of 30% or 60%

PWM (Pulse Width Modulation)

3 - |

Devices | settings

PWM 1 (Q0000) [-]

S1(Control register)

52 (InitializationInput)

D1(OperationStatus)

e o—
Device Address: |D|j|j|j|j | |Mgggg |
Comment:
PWM (Pulse Width Modulation) Y
FC6A Standard Mode =] Devices | Settings
Function DR Setting Description
Output pulse frequency DO000 100 15 to 5,000 in increments of 1Hz
Pulse width ratio DO001 500 1 to 1000 in increments of 0.1 (%)
Pulse counting Disable pulse counting
Preset value D000Z, DO003 1 to 100,000,000
Current value D0004, Do00S 1to 100,000,000
Error status D0006
FCEA Standard Mode [-] oK Cancel
Function Device address Setting value Details
Output pulse frequency D0000 50 50 Hz
Pulse width ratio D0001 300 30%

Pulse counting

Disable pulse counting —

Preset value

D0002, DO003

18-14
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18 PuLSE OuTPUT INSTRUCTIONS

RAMP (Trapezoidal Control)

The RAMP instruction outputs pulses with a frequency change function.

RAMP S1 S2 D1 When the input is on, pulses of the initial pulse frequency specified by S1 are
| | 1 soxkx swksk sxsxse | | output, and then the pulse frequency is increased by a fixed ratio until it reaches
the steady pulse frequency.

After steady pulse output at the steady pulse frequency, the pulse frequency is

RAMP S1 S2 D1 decreased before the pulse count reaches the preset value specified by S1, and
_| I_ 2 sxwkk wkksk kkskx | | then pulse output stops when the preset value is reached.
RAMP S1 S2 D1

RAMP S1 S2 D1

Frequency Frequency
increase ratio decrease ratio
Frequgncy increa\se and
10 ms ' decreagse ratios are'the same 19 ms

Steady pulse __|

frequency : :

Initial pulse __| i \ i

frequency . : : .
Frequency increase time \ Frequency decrease time
Frequency increase and ¢ area = Preset value

decrease times are the same
When the initialization input specified by S2 is turned on, the initial values configured in the WindLDR RAMP (Trapezoidal
Control) dialog box, on the Settings tab, are stored in the control registers.

The pulse control information (output on/output complete/error) is stored in the internal relays specified by D1 as the operation
status.

Notes:
o If a pulse output instruction is simultaneously executed with the same output, a user program execution error will occur.
Error code 48 will be stored in D8006 and instructions that are executed later will be canceled.

e The PULS instruction cannot be used in an interrupt program. If used in an interrupt program, a user program execution error will occur.
Error code 18 will be stored in D8006 and instruction execution will be canceled.

« If a pulse output instruction is executed with the relay output type, a user program execution error will occur.
Error code 19 is stored in D8006 and instruction execution is canceled.

o For details about the user program execution errors, see "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) Control register - - - - — = X1 - — —
S2 (Source 2) Initialization input X — X - = — — —= — —
D1 (Destination 1) Operation status - — X? - - - - — — —

*1 Special data registers cannot be used.
*2 Special internal relays cannot be used. Only 0 can be specified as the first digit of the internal relay number. 1 to 7 cannot be specified.
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18 PULSE OuTPUT INSTRUCTIONS

Settings
m Devices tab
RAMP (Ramp Pulse Output) ?
‘ Devices | Settings
2. [rame 1 (qo000) = 3 4 5
51 (Cantrol register) 52 {Initialization Input) D1(0OperationStatus)
Tag Name: [poooo [«]  [mooco = MO100 []
Comment:
FC6A Standard Mode E 0K Cancel

1. Select Mode
Selects the configuration mode. FC6A Standard Mode or FC5A (except FC5A-D12X1E) Compatible Mode can be

selected.
Select FC5A (except FC5A-D12X1E) Compatible Mode to use the FC5A Series MICROSmart PULS instruction specification.

When changing the PLC type from the FC5A/FC4A Series MICROSmart, FC5A (except FC5A-D12X1E) Compatible Mode is

automatically selected.
The lowest frequency that can be used with FC5A (except FC5A-D12X1E) Compatible Mode is 20 Hz™.

*1 The lower limit value for the frequency that the FC5A Series MICROSmart can output is 10 Hz, but in compatibility mode this is 20 Hz.

Notes:
o The lowest frequency of pulses that can be output in FC5A (except FC5A-D12X1E) Compatible Mode is 20 Hz. A frequency lower than 20 Hz

cannot be output. If such a value is specified, the pulse frequency designation error will occur.
o The highest frequency of pulses that can be output with RAMP3 in FC5A (except FC5A-D12X1E) Compatible Mode is 5 kHz. A frequency

higher than 5 kHz cannot be output. If such a value is specified, the pulse frequency error will occur.
« FC5A compatible mode does not support the S-shaped frequency change curve.
The rest of this section is written under the assumption that FC6A Standard Mode has been selected.

Note: For details on the FC5A (except FC5A-D12X1E) Compatible Mode settings, refer to the RAMP3 instruction in Chapter 15 "Pulse Output
Instructions" in the "FC5A Series MICROSmart Pentra User's Manual Advanced Volume".

2. Select instruction
This item selects which RAMP instruction to use ("RAMP1", "RAMP2", "RAMP3" or "RAMP4").

The output and the reversible control mode and frequency that can be set differ by the instruction and CPU module type.
For limitations based on the combination of instruction, reversible control mode, and the pulse output mode, see "10. Reversible
control enable" on page 18-19.
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18 PuLSE OuTPUT INSTRUCTIONS

3. S1 (source 1): Control register
S1 specifies the first data register of the data registers to use with RAMP1, RAMP2, RAMP3 or RAMP4 instructions.
Starting from the specified data register, 12 consecutive data registers are used.
Specify the first data register so that the device range is not exceeded.

Setting
Storage . . CAN 31939 All-in-
Destination Function AII-I;;%:T:PU One CPU Module/ Reference
Plus CPU Module
Steady pulse frequency RAMP1, RAMP2:

Starting number+0

(high word)™

15 to 100,000
(increments of 1 Hz)

RAMP1 to RAMP4:
15 to 100,000

"6. Steady pulse

. Steady pulse frequency RAMP3, RAMP4: ] frequency" on page 18-18
Starting number+1 (low word)"! 15 to 5,000 (increments of 1 Hz)
(increments of 1 Hz)
Initial pulse frequency RAMP1, RAMP2:

Starting number+2

(high word)™

Starting number+3

Initial pulse frequency
(low word)™

15 to 100,000
(increments of 1 Hz)
RAMP3, RAMP4:

15 to 5,000
(increments of 1 Hz)

RAMP1 to RAMP4:
15 to 100,000
(increments of 1 Hz)

"7. Initial pulse frequency"
on page 18-18

Starting number+4

Frequency change time

10 to 10,000 ms

"8. Frequency change
time" on page 18-18

Starting number+5

Control direction

0: Forward
1: Reverse

"11. Control direction" on
page 18-19

Starting number+6

Preset value (high word)™

Starting number+7

Preset value (low word)™

When specify absolute position mode is disabled:
1 to 100,000,000 pulses

When specify absolute position mode is enabled:
-2,147,483,648 to 2,147,483,647 pulses

"13. Preset value" on page
18-20

Starting number+8

Current value (high word)™

Starting number+9

Current value (low word)™

1 to 100,000,000 pulses™

"14. Current value" on
page 18-20

Starting number+10

Error status

Oto4

"15. Error status" on page
18-20

Starting number+11

Reserved

*1 The upper and lower data registers change according to the 32-bit data storage method specified.
For details, see "32-bit Data Storage" on page 3-9.
Stores the number of pulses that were output, regardless of whether specify absolute position mode is enabled or disabled. For details on
specify absolute position mode, see "ABS (Set Absolute Position)" on page 18-68.

*2

4. S2 (source 2): Initialization Input
S2 specifies the initialization input.
When the initialization input S2 is turned on, the initial values configured in the WindLDR RAMP (Ramp Pulse Output) dialog
box, on the Settings tab, are stored in the control registers.
An external input or an internal relay can be specified.
When the initialization input is on, the initial values are written to the data registers with each scan. To only initialize the values
one time, use the initialization input in combination with the SOTU (single output up) instruction or the SOTD (single output

down) instruction.

5. D1 (destination 1): Operation Status

D1 specifies the first internal relay of the internal relays to use with the RAMP instructions. Starting from the specified internal
relay, 4 sequential internal relays are used. Specify the first internal relay so that the device range is not exceeded.

D::;;Zi;n Function Setting
This relay turns on during pulse output.
Starting Pulse output | 0: Pulse output OFF This relay turns off when pulse output stops.
number+0 ON 1: Pulse output ON This relay turns off when the specified number of pulses are output
and output ends.
Starting Pulse output | 0: Pulse output not complete This relay turns on when pulse output is complete.
number+1 complete 1: Pulse output complete This relay turns off when pulse output starts.
Starting Pulse output | 0: Steady pulse output This relay turns off when the pulse output status is steady.
number+2 status 1: Changing output pulse frequency | This relay turns on when the pulse output is changing.
When pulse counting is enabled, this relay turns on when a pulse is
output that exceeds the configured preset value. Pulse output
Starting 0: None continues even if an the overflow occurs during steady output or
Overflow . . .
number+3 1: An overflow has occurred while the pulse frequency is changing.
However, pulse counting is suspended at the point when the
overflow occurred.
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m Settings tab

Devices

Function DR
Steady pulse frequency 0000, D000
D002, DO003

D004

6.

7_ Initial pulse frequency
8 Frequency change time
9 ., ||Frequency change curve
10 . ||Reversible control enable
1 1 . ||Control direction

12 . || Absolute Position Mode
13 . ||Preset value

14_ Current value

15 . || Error status

DO005
D000&, D007

DO008, Do009
DO0010

FC6A Standard Mode |z|

RAMP (Ramp Pulse Output)

Setting
100
100
100
Straight line
Disabled

100000000

Description
15 to 100,000 in increments of 1Hz
15 to 100,000 in increments of 1 Hz
10 to 10,000 in increments of 1 {ms)

1 to 100,000,000
1 to 100,000,000

oK Cancel

6. Steady pulse frequency

This setting specifies the steady pulse frequency after the pulse frequency increases. The output frequency error is £5%.
The corresponding instruction and frequency differ by the CPU module type.

Configurable Range

CPU Module Type Instruction -
Setting Value Frequency
) RAMP1, RAMP2 15 to 100,000 15 Hz to 100 kHz (increments of 1 Hz)
All-in-One CPU Module -
RAMP3, RAMP4 15 to 50,000 15 Hz to 5 kHz (increments of 1 Hz)

CAN 11939 All-in-One CPU
Module/Plus CPU Module

RAMP1 to RAMP4

15 to 100,000

15 Hz to 100 kHz (increments of 1 Hz)

7. Initial pulse frequency

This setting specifies the frequency when pulse output starts. The output frequency error is £5%.
The corresponding instruction and frequency differ by the CPU module type.

Configurable Range

CPU Module Type Instruction —
Setting Value Frequency
) RAMP1, RAMP2 15 to 100,000 15 Hz to 100 kHz (increments of 1 Hz)
All-in-One CPU Module -
RAMP3, RAMP4 15 to 50,000 15 Hz to 5 kHz (increments of 1 Hz)

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

RAMP1 to RAMP4

15 to 100,000

15 Hz to 100 kHz (increments of 1 Hz)

8. Frequency change time

This setting specifies the time to increase and decrease the pulse frequency.

Set the time between 10 and 10,000 ms in increments of 1 ms. The first digit of the setting is handled as zero. For example, if
144 is entered, the set value is handled as 140 ms.

9. Frequency change curve

The frequency change curve can be selected from Straight line and S-shaped curve.

If S-shaped curve is selected, the initial frequency can be lower, which can suppress vibration and shocks more than Straight

line.

This setting is supported by only the Plus CPU module transistor output type.

Straight line
Frequency

Steady pulse —
frequency

Initial pulse —

Total number of pulses

frequency

18-18

K>
Frequency increase time

K———>
Frequency decrease time
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S-shaped curve

Frequency

Steady pulse — T -

frequency , ,

+ Total number of pulses 1

Initial pulse —
frequency { !
e — ~

Frequency increase time Frequency decrease time
Notes:

o The S-shaped curve frequency change curve is approximated with a 3D function based on a setting value. The setting value of the
approximation equation cannot be changed.

¢ The S-shaped curve frequency change curve changes to a linear curve in the following situations.
o When the frequency change time is less than 100 ms
o When the initial pulse frequency is less than 100 Hz

10. Reversible control enable
This setting enables or disables reversible control and selects the reversible control method from the following reversible control
modes. There are two modes for the pulse output mode: single-pulse and dual-pulse. They can be combined with reversible
control as follows. (This is an example when RAMP1 is used with the All-in-One CPU module.)

Reversible Control Enable Operation Pattern
. . Select this option when using pulse output in a single

Reversible control disabled - . EnlinEpEninEnEnEnE
direction. Pulse A and pulse B can be used independently. Qo

Reversible control Pulse A is used as pulse output. Pulse B on/off is used as Qo

Single-pulse output reversible control. oy I E—

Reversible control Pulse A is used as forward pulse (CW) output. Qo0

Dual-pulse output Pulse B is used as reverse pulse (CCW) output. Q1 ML

The outputs used on the FC6A Series MICROSmart vary based on the instruction used, the combination of the pulse output
mode and reversible control, and the model used.

Output Used
Instruction Operating Condition All-in-One CPU Module (l:*ﬁ::lfl:ll:f P9|L:\SI Icguohrl‘sd(l:.l?:
Pulse Output | ¢ LEar ot | Pulse Output | L
Reversible control disabled Qo0 — Qo0 —
RAMP1 Reversible control (single-pulse output) Qo Q2 Qo Q1
Reversible control (dual-pulse output) Qo, Q1™ — Qo, Q1 —
Reversible control disabled Q1 - Q2 —
RAMP2 Reversible control (single-pulse output) Q1 Q3™ Q2 Q3
Reversible control (dual-pulse output) — — Q2, Q3 —
Reversible control disabled Q2 - Q4 —
RAMP3 Reversible control (single-pulse output) — — Q4 Q5
Reversible control (dual-pulse output) — — Q4, Q5 —
Reversible control disabled Q3 — Q6 —
RAMP4 Reversible control (single-pulse output) — — Q6 Q7
Reversible control (dual-pulse output) — — Q6, Q7 —

*1 When using single-pulse output mode with the All-in-One CPU module, Q2 or Q3 will be used, so an instruction that uses the same output
cannot be used.

*2  When using dual-pulse output mode with the All-in-One CPU module, Q1 will be used, so an instruction that uses the same output cannot be used.
11. Control direction
When reversible control is enabled, store 0 in this data register for forward operation and store 1 in this data register for reverse operation.

This is ignored when specify absolute position mode is Enabled. If the absolute position counter value subtracted from the target position is
positive, Forward is automatically selected, and pulses are output. If negative, Reverse is automatically selected, and pulses are output.
FC6A SERIES MICROSMART LADDER PROGRAMMING MANUAL FC9Y-B1726
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12. Absolute Position Mode
When the target position is specified with preset count (13), pulses are output by automatically calculating the number of pulses
and direction from the difference between the current position stored in the absolute position counter (D8240 to D8247) and the
target position.

ify Absol .
Disabled The RAMP instruction will be executed by specifying Control direction and Preset value.
The number of pulses specified by Preset value is output.
The RAMP instruction will be executed by specifying the target absolute position (target position) in Preset value.
Enabled The instruction will be executed by calculating the number of pulses to output and the direction from the absolute
position managed by the absolute position counter and the target position specified by Preset value.
The Control direction setting is ignored.

Notes:
« If Reversible control disabled is selected for reversible control enable, specify absolute position mode is disabled.
« If the corresponding absolute position counter initialized flag in D8239 (absolute position control status) is 0 (not initialized), a user program
execution error will occur even if the instruction is executed with specify absolute position mode set to Enabled. After starting operation of
the ladder program, execute the ABS instruction that corresponds to the applicable output one time.

13. Preset value
If specify absolute position mode is Disabled, set the total number of pulses to output between 1 and 100,000,000.
If specify absolute position mode is Enabled, specify the absolute position between -2,147,483,648 and 2,147,483,647. The
number of pulses will be output in the amount of the absolute value of the value that is the result of subtracting the absolute
position counter value from the absolute position.

14. Current value
Regardless of whether specify absolute position mode is enabled or disabled, the number of pulses output is stored in the data
registers.

The current value is updated when the RAMP instruction is executed at each scan.
15. Error status

If a configuration error occurs when the RAMP instruction input changes from off to on, M8004 (user program execution error)
is turned on and this register is set to the error code.

Error Code Description Details
0 Normal —
RAMP1, The pulse frequency was not set between
) RAMP2 15 and 100,000.
. All-in-One CPU module
) Initial pulse frequency RAMP3, The pulse frequency was not set between
designation error RAMP4 15 and 5,000.
CAN 11939 All-in-One CPU RAMP1to | The pulse frequency was not set between
module/Plus CPU module RAMP4 15 and 100,000.
When absolute position mode is disabled: The preset value was not set between 1 to 100,000,000.
3 Preset value designation emror When absolute position mode is enabled: The preset value was not set between
-2,147,483,648 to 2,147,483,647 or the difference between the configured preset value and
absolute position counter was bigger than 100,000,000.
RAMP1, The pulse frequency was not set between
) RAMP2 15 and 100,000.
All-in-One CPU module
4 Steady pulse frequency RAMP3, The pulse frequency was not set between
designation error RAMP4 15 and 5,000.
CAN 11939 All-in-One CPU RAMP1to | The pulse frequency was not set between
module/Plus CPU module RAMP4 15 and 100,000.
5 Frequensy change time The frequency change time was not set between 10 and 10,000.
designation error
7 Control direction designation error | The control direction was not set to 0 or 1.
8 Exceeded pulse count error The number of frequency change pulses exceed the total number of output pulses.™
9 The initial pulse frequency was set to the same frequency as the steady pulse frequency or it was set to a value larger than the
steady pulse frequency.™

*1 The number of pulses in the frequency change region calculated by the initial pulse frequency, steady pulse frequency, and frequency change time has exceeded
the total number of output pulses. Adjust the settings by decreasing the steady or initial pulse frequency or by shortening the frequency change time.
*2 Set the initial pulse frequency so that it is lower than the steady pulse frequency.
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18 PuLSE OuTPUT INSTRUCTIONS

RAMP1 instruction (reversible control disabled) timing chart

RAMP1 instruction, S1 is specified as D0200, D1 is specified as internal relay M0050

RAMP S1 S2 D1
PAMP instl ruction 1 D0200 M0000 MO0050
input

RAMP instruction input _| H

R AR Steady pulse
\: frequency
----------------------------------------------------- i-----Y---------- Initial pulse

Frequency Frequency o frequency

change time change time i

Pulse frequency Qo0

Pulse output

Pulse output ON  M0050 I

complete MO0051 |
Pulse output MO0052 | |
status —,_l

When the RAMP instruction input is on, pulses are output according to the settings configured by the control registers. M0050
turns on during pulse output. M0052 turns on or off while increasing or decreasing the pulse frequency. Pulses are output
according to the frequency change time, until they reach the steady pulse frequency (from the initial pulse frequency). When the
frequency change time is specified as 100, the steady pulse frequency is reached in 100 ms by increasing or decreasing the
frequency every 10 ms. Pulse output stops when the pulses configured by the preset value are output. (The number of pulses is
also counted while changing the frequency.) At this time, M0050 turns off and M0051 turns on.

If the RAMP instruction input turns off during pulse output, pulse output is canceled. If the RAMP instruction input turns on again,
the pulse count is reset and pulse counting starts. Even if the contents of the control registers are changed during pulse output,
the change is not reflected in the pulse output operation. The changed content is reflected the next time the RAMP instruction is
executed.
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RAMP1 instruction (reversible control enabled, single-pulse output mode) timing chart

RAMP1 instruction, S1 is specified as D0200, D1 is specified as internal relay M0O050

I_

RAMP instruction

RAMP
1

S1 S2 D1
D0200 MO000 MO050

input

RAMP instruction input

Control direction

Pulse frequency

Reversible control
signal

Pulse output ON

Pulse output complete

Pulse output status

_

D0203 : 0 (Forward) 5 X : 1 (Reverse)

Q0

Q2

MO0050

M0051

M0052

When the RAMP instruction input is on, pulses are output according to the settings configured by the control registers. The
reversible control signal is output from Q2. When pulse output starts, M0050 turns on. M0052 turns on while the pulse frequency
is increasing or decreasing. Pulses are output so that the frequency reaches the steady pulse frequency from the initial pulse
frequency in the frequency change time. When the frequency change time is specified as 100, the steady pulse frequency is
reached in 100 ms by increasing or decreasing the frequency every 10 ms.

Pulse output stops when the pulses configured by the preset value are output. (The number of pulses is also counted while
changing the frequency.) At this time, M0050 turns off and M0051 turns on.

If the RAMP instruction input turns off during pulse output, pulse output is canceled. If this input turns on again, the operation
starts from the beginning. Even if the contents of the data registers are changed during pulse output, the change is not reflected

in the pulse output operation. The changed content is reflected the next time the RAMP instruction is started.
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RAMP1 instruction (reversible control enabled, dual-pulse output mode) timing chart

RAMP1 instruction, S1 is specified as D0200, D1 is specified as internal relay M0050

RAMP S1 S2 D1
RAMP insltruction 1 D0200 M0000 MO0050
input , . . .
RAMP instruction input | ' ' ' '
Forward pulse Qo0 . .
Reverse pulse Q1

Control direction D0203 0 (Forward) 1 (Reverse)

Pulse output ON MO0050

Pulse output M0051
complete

Pulse output status M0052

When the RAMP instruction input changes from off to on, pulses are output from Q0 or Q1 according to the settings configured by
the control registers.

When pulse output starts, M0050 turns on. M0052 turns on while the pulse frequency is increasing or decreasing.

Pulses are output so that the frequency reaches the steady pulse frequency from the initial pulse frequency in the frequency
change time. When the frequency change time is specified as 100, the steady pulse frequency is reached in 100 ms by increasing
or decreasing the frequency every 10 ms.

Pulse output stops when the pulses configured by the preset value are output. (The number of pulses is also counted while
changing the frequency.) At this time, M0050 turns off and M0051 turns on.

If the RAMP instruction input turns off during pulse output, pulse output is canceled. If this input turns on again, the operation
starts from the beginning. Even if the contents of the data registers are changed during pulse output, the change is not reflected
in the pulse output operation. The changed content is reflected the next time the RAMP instruction is started.
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Example:

To output 48,000 pulses with the frequency change function (reversible control disabled) from Q0

_| I Turn on initialization input (M0000)
M8120 MO0000
—| | RAMP S1 S2 D1 When the RAMP instruction input (10) turns on, pulse output
10000 1 D000  MO000  M0100 starts
Setting
RAMP (Ramp Pulse Output) ?

Devices | settings

RAMP 1 (Q0000) [-]

S1(Control register)

52 (InitializationInput)

Tag Name:

[poooo

e

Device Address:

[poooa

| [Moooo |

Comment:

D1(OperationStatus)

MD100 =]

MO100

FCBA Standard Mode

RAMP (Ramp Pulse Qutput)

Devices |: 5ettings :

Function

Steady pulse frequency
Initial pulse frequency
Frequency change time
Frequency change curve
Reversible control enable
Control direction
Absolute Position Mode
Preset value

Current value

Error status

DR Setting
D0000, Dooo1 600
D000Z, D003 30

D0o004 2000
Straight line
Disabled
D0O005

D0006, DODO7 | 43000
D0008, DO00S
D0010

Description
15 to 100,000 in increments of 1Hz
15 to 100,000 in increments of 1Hz
10 to 10,000 in increments of 1 (ms)

1 to 100,000,000
1 to 100,000,000

Function Device Address Setting Value Details
Steady pulse frequency D0000, D0001 600 600 Hz
Initial pulse frequency D0002, D0003 30 30 Hz
Frequency change time D0004 2000 2,000 ms
Reversible control enable — Disable —
Frequency change curve — Straight line —
Control direction D0005 — —
Absolute Position Mode - — —
Preset value D0006, D0007 48000 Preset value=48,000
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To output 100,000 pulses with the frequency change function (reversible control by single-pulse output) from Q0

When the RAMP instruction input (I0) changes from off to on, pulse output starts. When I1 is off, the reversible control signal (Q2)

turns off (forward).

When I1 is on, the reversible control signal (Q2) turns on (reverse).

Devices | Settings

RAMP 1(Q0000) [~

51{Control register)

52 (Initizlization Input)

Tag Name:

[poooo

el

Device Address:

[poooo

| [moooo |

Comment:

D1(OperationStatus)

M0100 [=

MO100

| I Turn on initialization input (M0000)
M8120 M0000
| RAMP S1 S2 D1 When the RAMP instruction input (I0) turns on, pulse output
_| [ starts
1 D0000 MO0000 MO0100
10000
MOV(W S1- D1 - REP
| ,YI W) | | When I1 is off, store 0 (forward) in control direction (D0003)
D
10001 0 0003
| MOv(W)  S1- b1 - REP | [ When I is on, store 1 (reverse) in control direction (D0003)
| |
1 D
10001 0003
Setting
RAMP (Ramp Pulse Output) ?

RAMP (Ramp Pulse Qutput) ?
Function DR Setting Description
Steady pulse frequency D0O000, D000 1 1000 15 to 100,000 in increments of 1Hz
Initial pulse frequency DO002, DO003 |50 15 to 100,000 in increments of 1Hz
Frequency change time DODo4 2000 10 to 10,000 in increments of 1 (ms)
Frequency change curve Straight line
Reversible control enable Single-pulse output
Control direction D0005 Forward
Absolute Position Mode Disable
Preset valus DO00S, DOOO7 | 100000 1to 100,000,000
Current value DO00S, D009 1to 100,000,000
Error status Doo10
Function Device Address Setting Value Details
Steady pulse frequency D0000, D0001 1000 1,000 Hz
Initial pulse frequency D0002, D0003 50 50 Hz
Frequency change time D0004 2000 2,000 ms
Frequency change curve — Straight line —
Reversible control enable - Single-pulse output -
Control direction D0005 Forward Forward=0
Absolute Position Mode — Disable —
Preset value D0006, D0007 100000 Preset value=100,000
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To output 1,000,000 pulses with the frequency change function (reversible control by dual-pulse output)

When the RAMP instruction input (I0) changes from off to on, pulse output starts. For forward when I1 is off, pulses (CW) are
output from QO.
For reverse when I1 is on, pulses (CCW) are output from Q1.

| I O_ Turn on initialization input (M0000)
M8120 M0000
| | RAMP st s2 b1 | |  When the RAMP instruction input (I0) turns on, pulse output
! 1 D0000 M0000 MO0100 starts
10000
MOV(W S1- D1 - REP
|1 W) | |  When I1 is off, store 0 (forward) in control direction
IOO(I31 0 D0003 (D0003), and output pulses from QO
MOV(W S1- D1 - REP
| | W) | |  When I1 is on, store 1 (reverse) in control direction
100:31 1 D0003 (D0003), and output pulses from Q1
Setting
RAMP (Ramp Pulse Output) ?
Devices | Settings
51 (Control register) 52 (InitializationInput) D1(0perationStatus)
Tag Name: [poooo ] [moooo &= MO100 =
Comment:
RAMP (Ramp Pulse Qutput) ?
FCBA Standard Mode Devices ; Settings |
Function DR Setting Description
Steady pulse frequency D0000, DO0D1 3000 15 to 100,000 in increments of 1Hz
Initial pulse frequency D0002, DO0O3 1000 15 to 100,000 in increments of 1Hz
Frequency change time DO004 2000 10 to 10,000 in increments of 1 (ms)
Frequency change curve Straight line
Reversible control enable Dual-pulse output
Control direction D005 Forward
Absolute Position Mode Disable
Preszet value DO000&, D000 100000 1to 100,000,000
Current value D000s, D009 1to 100,000,000
Error status DO010
Function Device Address Setting Value Details
Steady pulse frequency D0000, D0001 3000 3,000 Hz
Initial pulse frequency D0002, D0003 1000 1,000 Hz
Frequency change time D0004 2000 2,000 ms
Frequency change curve — Straight line —
Reversible control enable - Dual-pulse output —
Control direction D0005 Forward Forward=0
Absolute Position Mode - Disable —
Preset value D0006, D0007 100000 Preset value=100,000
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RAMPL (Linear Interpolation Control)

The RAMPL instruction outputs pulses with a frequency change function that operates simultaneously from two outputs, so that
the trajectory of movement is linear.

This instruction can be used with the Plus CPU module transistor output type and CAN 31939 All-in-One CPU module transistor
output type.

Ladder Diagram

RAMPL S1 S2 D1

12 kkkkk o skokskskk kekokokk

|_

Operation
When the input is on, the initial pulse frequency and steady pulse frequency are calculated from the preset value specified by S1

(target position), the combined initial pulse frequency, and the combined steady pulse frequency, so that the trajectory of
movement is linear. Then the pulses are simultaneously output from the two specified outputs, and the pulse frequency increases
at a constant rate until the frequency reaches the steady pulse frequency of the axes. After pulses of a constant speed are output
at the steady pulse frequency, the pulses frequency decreases before reaching the preset value specified by S1, and then the pulse
output stops when it reaches the preset value.

X axis steady _,
pulse frequency

X axis preset value
Y axis

Y axis steady _|
pulse frequency

Y axis

preset value Y axis preset value

N| i ' h
. X axis > NN
X axis preset value L Frequency increase time \ Frequency decrease time

Y

Frequency increase and decrease times are the same
Trapezoid area = Preset value
When the initialization input specified by S2 is turned on, the initial values configured in the WindLDR RAMPL (Ramp Pulse
Output with Liner Interpolation) dialog box, on the Common Settings tab, are stored in the control registers.
The control status, including the pulse output status (output on/output direction/output complete), is stored in the operation
status specified by D1.
Notes:

« If a pulse output instruction is simultaneously executed with the same output, a user program execution error will occur.
Error code 48 will be stored in D8006 and instructions that are executed later will be canceled.

¢ The RAMPL instruction cannot be used in an interrupt program. If used in an interrupt program, a user program execution error will occur.
Error code 18 will be stored in D8006 and instruction execution will be canceled.

o If a pulse output instruction is executed with the relay output type, a user program execution error will occur.
Error code 19 will be stored in D8006 and instruction execution will be canceled.

o The RAMPL instruction operates only in absolute position mode with accompanying reversible control. After starting operation of the ladder
program, execute the ABS instructions that correspond to the specified outputs to initialize the absolute position counters. If the
corresponding absolute position counter initialized flags in D8239 (absolute position control status) are 0 (not initialized), a user program
execution error will occur when the instruction is executed.

» For user program execution errors, see "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) Control registers - - - - — — Xt - — —
S2 (Source 2) Initialization input X — X - = - — — — —
D1 (Destination 1) Operation status - — X? - - — - — — —

*1 Special data registers cannot be used.
*2 Special internal relays cannot be used.
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Settings
m Device tab
- < - 2
RAMPL (Ramp Pulse Qutput with Liner Interpolation) :
Devices | Common Settings | X-axis Settings | Y-axis Settings
(1)IRAMPL12 (Qooon, Qooo2) |Z| X¥-axis: QO000, Y-axis: Q0002
' | () (3 Q)]
51(Control Register) 52 (Initialization Input) D1(0perationStatus)
Tag Name: poz00 [«] [moooo [ MO001 [
Device Address: |D|j 200 | |M.j.j.j.j | MO0 1
Comment:
oK Cancel

(1) Select instruction
Selects the RAMPL instruction to use from RAMPL12, RAMPL13, RAMPL14, RAMPL23, RAMPL24, and RAMPL34.
The combination of pulse outputs will depend on the instruction.
For details, see "(11) Reversible control" on page 18-32.

(2) S1 (source 1): Control register
S1 specifies the first data register of the data registers to use with the RAMPL12, RAMPL13, RAMPL14, RAMPL23, RAMPL24,
or RAMPL34 instruction.
Starting from the first data register, 30 continuous words of data registers are used. Specify the first data register so that the
device range is not exceeded.

Stqrag_e Function Setting Reference
Destination
Starti *
nuamllgr;gr+0 Combined steady pulse frequency (high word)"! "(5) Combined stead |

15 to 100,000 (increments of 1 Hz) | () Combined steady pulse
Starting Combined stead Ise frequency (low word)"* frequency” on page 18-30
number+1 ° Y pu quency
Starti .
nuamtl>22+2 Combined initial pulse frequency (high word)™ "(6) Combined initial oul
15 to 100,000 (increments of 1 Hz) (6) Combined initial pulse
Starting : . N frequency" on page 18-30
Combined initial pulse frequency (low word)"™!
number+3
Starting ) "(7) Frequency change time" on
F h 1 1

number+4 requency change time 0 to 10,000 (ms) page 18-30
Starti

arting — Reserved —
number+5
Starti

arting — Reserved —
number+6
Starti

arting — Reserved —
number+7
Starti

arting — Reserved —
number+8
Starting . Y i
number+9 Error status (8) Error status" on page 18-31
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Stqragfa Function Setting Reference
Destination
Starti -
nuamllol:a?'+10 Steady pulse frequency (high word)***2 (9 Steady pulse fi .
: 15 to 100,000 (increments of 1 Hz) (9) Steady pulse frequency” on
Starting Steady pulse frequency (low word)*!*2 page 18-32
number+11 YP q ¥
izar;t;ré€+12 Initial pulse frequency (high word)** "(10) Initial pulse f .
15 to 100,000 (increments of 1 Hz) (10) Initial pulse frequency” on
Starting Initial pulse frequency (low word)**? page 18-32
number+13 P 9 y
Starting
number+14 . Reserved
Starti X axis
arting
number+15 Reserved
Starting . *1 . -
number+16 Preset value (high word) Specify absolute position mode
Start -2,147,483,648 to 2,147,483,647 "(13) Preset value" on page 18-33
arting *1 ulses
number-+17 Preset value (low word) p
Starting . 1
number-+18 Current value (high word) .
St 1 to 100,000,000 pulses™ "(14) Current value" on page 18-33
arting 1
number+19 Current value (low word)
Starting ) %2
number+20 Steady pulse frequency (high word)
- 15 to 100,000 (increments of 1 Hz)
Starting Steady pulse frequency (low word)*!*2
number+21 e q 4
Starting - . *1%2
number-+22 Initial pulse frequency (high word)
15 to 100,000 (increments of 1 Hz)
Starting Initial pulse frequency (low word)*!*2
number+23 P 9 y
Starting
number+24 — Reserved —
Start X axis
arting
number+25 Reserved
Starting ) - . =
number+26 Preset value (high word) Specify absolute position mode
Strt -2,147,483,648 to 2,147,483,647 "(13) Preset value" on page 18-33
arting *1 ulses
number-+27 Preset value (low word) p
Starting . 1
number-+28 Current value (high word) .
St 1 to 100,000,000 pulses™ "(14) Current value" on page 18-33
arting "
number-+29 Current value (low word)

*1 The upper and lower data registers change according to the 32-bit data storage method specified. For details, see "32-bit Data
Storage" on page 3-9.

*2  When the instruction input is turned on, the automatically calculated values are stored in the registers.

*3  The number of output pulses is stored in the data registers, regardless of the value of the absolute position counter.

(3) S2 (source 2): Initialization input
S2 specifies the initialization input.
When the initialization input is turned on, the initial values configured in the WindLDR RAMPL (Ramp Pulse Output with
Liner Interpolation) dialog box, on the Common Settings tab, are stored in the control registers. An external input or
an internal relay can be specified.

When the initialization input is on, the initial values are stored in the data registers with each scan. (Even when the RAMPL
instruction is not executed (when not on), if the initialization input is turned on, the initial values are stored in the data

registers.) To only initialize the values one time, use the initialization input in combination with the SOTU (single output up)
instruction or the SOTD (single output down) instruction.

IDEC
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18 PULSE OuTPUT INSTRUCTIONS

(4) D1 (destination 1): Operation status
D1 specifies the first internal relay of the internal relays to use with the RAMPL instruction. Starting from the specified
internal relay, 4 sequential internal relays are used. Specify the first internal relay so that the device range is not exceeded.

Storage . .
Destination Function Setting
This relay turns on during pulse output.
Starting 0: Pulse output OFF This relay turns off when pulse output stops.
Pulse output ON . .
number+0 1: Pulse output ON This relay turns off when the specified number of pulses are output
and output ends.
0: Pulse output not
Startin complete This relay turns on when pulse output is complete.
9 Pulse output complete P . Y P P P
number+1 1: Pulse output This relay turns off when pulse output starts.
complete
0: Steady pulse output
Starting y P P This relay turns off when the pulse output status is steady.
Pulse output status 1: Changing output . . .
number+2 This relay turns on when the pulse output is changing.
pulse frequency
This relay turns on when the pulses that were output have
) 0: None exceeded the preset value when enable pulse counting is set.
Starting ) . . . .
number+3 Overflow 1: Overflow has Pulse output will continue even if an overflow occurs while changing
occurred the frequency or during steady operation. However, counting of the
current value will stop when the overflow occurs.

m Common Settings tab

5 F ; ]
RAMPL (Ramp Pulse Qutput with Liner Interpolation) :
Devices | Common Settings | ¥-axis Settings | Y-axis Settings
Function DR Setting Description

(5) Combined steady pulse frequency | D0200, D0201 100 15 to 100,000 in increments of 1 Hz

(6) Combined initial pulse frequency D0202, D0203 100 15 to 100,000 in increments of 1 Hz

(7) Frequency change time D0204 100 10 to 10,000 in increments of 1 ms

(8) Error status D0209

oK Cancel

(5) Combined steady pulse frequency
This setting specifies the steady pulse frequency after the pulse frequency is increased. The output frequency error is within
+5%.
The steady pulse frequency for the X and Y axes that is calculated from the combined steady pulse frequency will be lower
than the combined steady pulse frequency. Set this so that the steady pulse frequency of the X and Y axes does not fall
below 15 Hz.

(6) Combined initial pulse frequency
Specifies the frequency when pulse output starts. The output frequency error is within £5%.
The initial pulse frequency for the X and Y axes that is calculated from the combined initial pulse frequency will be lower

than the combined initial pulse frequency. Set this so that the initial pulse frequency of the X and Y axes does not fall below
15 Hz.

(7) Frequency change time
Specify the time for increasing and decreasing the pulse frequency. Set the value in the range of 10 to 10,000 ms in
increments of 1 ms. The first digit of the setting is handled as zero. For example, if 144 is entered, the set value is handled
as 140 ms.
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(8) Error status

Outputs the error code that corresponds to the content of an error when there is an error in the settings. If a configuration
error occurs when the RAMPL instruction input changes from off to on, M8004 (user program execution error) is turned on
and this register is set to the error code.

Error Code Status Description
0 Normal —
Combined initial pulse
2 ined ini |.a pu_s The combined initial pulse frequency was not set between 15 and 100,000.
frequency designation error
Combined steady pulse
4 ) y p- The combined steady pulse frequency was not set between 15 and 100,000.
frequency designation error
Frequency change time
5 r gu .y get The frequency change time was not set between 10 and 10,000.
designation error
The combined initial pulse frequency was set to the same frequency as the combined
9 Frequency designation error | steady pulse frequency or it was set to a value larger than the combined steady pulse
frequency.™
12 X axis initial pulse frequency | The X axis initial pulse frequency calculated from the set values was not between 15 and
designation error 100,000.
. The X axis preset value was not set between -2,147,483,648 and 2,147,483,647 or the
X axis preset value . ) -
13 desianation error difference between the configured preset value and absolute position counter was
9 bigger than 100,000,000.
14 X axis steady pulse The X axis steady pulse frequency calculated from the set values was not between 15
frequency designation error | and 100,000.
18 X axis over preset value The number of X axis pulses when changing the pulse frequency has exceeded the total
error number of output pulses.™?
2 Y axis initial pulse frequency | The Y axis initial pulse frequency calculated from the set values was not between 15 and
designation error 100,000.
. The Y axis preset value was not set between -2,147,483,648 and 2,147,483,647 or the
Y axis preset value i ) -
23 designation error difference between the configured preset value and absolute position counter was
d bigger than 100,000,000
24 Y axis steady pulse The Y axis steady pulse frequency calculated from the set values was not between 15
frequency designation error | and 100,000.
28 Y axis over preset value The number of Y axis pulses when changing the pulse frequency has exceeded the total

error

number of output pulses.™

*1 Set the combined initial pulse frequency so that it is lower than the combined steady pulse frequency.

*2 The number of pulses in the frequency change area calculated by steady pulse frequency, initial pulse frequency, and frequency
change time has exceed the total number of output pulses. Lower the steady pulse frequency, lower the initial pulse frequency, or
shorten the frequency change time.

m X-axis Settings tab, Y-axis Settings tab

Function
(9) Steady pulse frequency
(10)Iniﬁal pulse frequency
(11)Reversible control
(12) Absolute position mode
(13)preset value
(14) current value

RAMPL (Ramp Pulse Qutput with Liner Interpolation)

Devices | Common Settings | X-8xis Settings | y-axis Settings

DR
D0210, DO211
D0212, D0213

70.7106781186547 Hz
70.7106781186547 Hz

Setting Description

Single-pulse output W

Enabled

D0215, DO217
D0218, D0219

100,000,000

-2,147,483,646 to 2,147,483,647
1 to 100,000,000

oK Cancel

IDEC
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RAMPL (Ramp Pulse Qutput with Liner Interpolation) ?
Devices | Common Settings | X-axis Settings | Y-axis Settings
Function DR Setting Description
(9) Steady pulse frequency D0220, D0221 70.7106781186547 Hz
(10) Initial pulse frequency D0222, D0223 70.7106781186547 Hz
(11) Reversible control Single-pulse output W
(12) Absolute position mode Enabled
(13) Preset value D0226, D0227 100,000,000 -2,147,483,648 to 2,147,483,647
(14) current value D0228, D0229 1to 100,000,000
oK Cancel

(9) Steady pulse frequency
The steady pulse frequency of each axis is calculated from the amount of movement to the target position and the combined
steady pulse frequency, and this value is stored in the data registers. When the instruction is turned on, the steady pulse
frequency is calculated and updated. The combined steady pulse frequency on Setting is resolved for each axis, and that
value is displayed here.

(10) Initial pulse frequency
The initial pulse frequency of each axis is calculated from the amount of movement to the target position and the combined
initial pulse frequency, and this value is stored in the data registers. When the instruction is turned on, the initial pulse
frequency is calculated and updated. The combined initial pulse frequency on Setting is resolved for each axis, and that
value is displayed here.

(11) Reversible control
Select the reversible control method for the X and Y axes from the following reversible control modes. There are two modes
for the pulse output mode: single-pulse output mode and dual-pulse output mode. Disabled cannot be selected.

Reversible Control Mode Operation Pattern
Reversible control: Single-pulse Pulse A is used as pulse output. Pulse B on/off is used | Qo
output as reversible control. @
Reversible control: Dual-pulse Pulse A is used as forward pulse (CW) output.Pulse B | Qo
output is used as reverse pulse (CCW) output. Q1 nlininlE!

The outputs used on the Plus CPU module will depend on the instruction that is used.

Output Used
Command Operating Condition X Axis Y Axis
Reversible Reversible
Pulse Output Control Output Pulse Output Control Output
Reversible control: Single-pulse
1 2
output mode Q0 Q Q @
RAMPLL2 R ibl trol: Dual-pul tput
eversible control: Dual-pulse outpu
0, Q1 — 2, Q3 —
mode Q0. Q Q2 Q
Reversible control: Single-pulse
output mode Q0 Q Q4 R
RAMPLL3 R ibl trol: Dual-pul tput
eversible control: Dual-pulse outpu
0, Q1 — 4, Q5 —
mode Q0, Q Q4,Q
Reversible control: Single-pulse
output mode Q0 Q Qb6 @&
RAMPLA R ibl trol: Dual-pul tput
eversible control: Dual-pulse outpu
0, Q1 — 6, Q7 —
mode Q0, Q Q6, Q
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Output Used
Command Operating Condition X Axis Y Axis
Reversible Reversible
Pulse Output Control Output Pulse Output Control Output
Reversible control: Single-pulse
2 3 4 5
output mode Q Q Q Q
RAMPL23 R ibl trol: Dual-pul tput
eversible control: Dual-pulse outpu
2, Q3 — 4, Q5 —
mode Q2 Q Q4,Q
Reversible control: Single-pulse
2 3 6 7
output mode Q Q Q Q
RAMPL24 R ibl trol: Dual-pul tput
eversible control: Dual-pulse outpu
2, Q3 — 7 —
mode Q2 Q Q6, Q
Reversible control: Single-pulse
4 6 7
output mode Q @ Q Q
RAMPL34 R ibl trol: Dual-pul tput
eversible control: Dual-pulse outpu
4 — 7 —
mode Q4, Q5 Q6, Q

Note: The outputs (pulse output and reversible control output) used by RAMPL instruction cannot be used by other instructions simultaneously.

(12) Absolute position mode

Absolute position mode is always Enabled. Specify the target position with the preset value (13) for the X and Y axes.
Note: If the absolute position counter initialized flags in D8239 (absolute position control status) for the specified pulse outputs are 0 (not
initialized), a user program execution error will occur. After starting operation of the ladder program, execute the ABS instructions that correspond to
the applicable outputs one time.

(13) Preset value
Specify the target position. The humber of pulses will be output in the amount of the target value. This value is the result of
subtracting the absolute position counter value from the target position. At that time, the pulses will be output by
automatically switching between forward for positive and reverse for negative according to the sign of the subtracted value.

(14) Current value
The number of pulses output is stored in the data registers. The current value is updated at each scan when the RAMPL
instruction is executed.
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18 PULSE OuTPUT INSTRUCTIONS

RAMPL12 Instruction (Reversible Control Enabled, Single-pulse Output) Timing Chart

When data register D0200 is specified for S1 and internal relay M0050 is specified for D1 of the RAMPL12
instruction in order to move from the current position (0, 0) to the target position (2000, -1000)

RAMPL  S1 S2 D1
12 D0200 M0000 M0050

}_

RAMPL12
instruction input

Y [pulses]
. X axis movement distance
Current position (0, 0) and direction
| X [pulses]
Y axis |
movement distance 1
and direction | .
' Target position
,,,,,,,,,,,,,,,,,,,,,,,,,,,, . (2000, -1000)

RAMPL12 instruction J
input

TN

X axis
pulse frequency Qo

! Frequency
X axis - change time |
pulse reversible QU —— :
control signal b |
Y axis o N V
pulse frequency ! r ‘ ‘

— \ Frequency / 1

Lo change time !
Y axis :
pulse reversible Q3
control signal S |

Pulse output M0050
ON N

Pulse output MO0051
complete

Pulse output M0052
status

o When the RAMPL12 instruction input is turned on, pulses are output from Q0 and Q2 according to the settings configured by the control
registers. Q1 turns off for the X axis to travel forward. Q3 turns on for the Y axis to travel in reverse.

o When pulse output starts, MO050 turns on. M0052 turns on while the pulse frequency is increasing or decreasing.

« The steady pulse frequency and initial pulse frequency of each axis are calculated from the preset value, combined steady pulse frequency,
and combined initial pulse frequency, and then the pulses are output for each axis so that the frequency reaches the steady pulse frequency
from the initial pulse frequency in the frequency change time. When the frequency change time is specified as 100, the steady pulse
frequency is reached in 100 ms by increasing or decreasing the frequency every 10 ms.

« Pulse output stops when the pulses calculated from the difference between the current position and the target position are output. (The
number of pulses is also counted while changing the frequency.) At this time, M0050 turns off and M0051 turns on.

« If the RAMPL12 instruction input turns off during pulse output, pulse output stops. If the input turns on again, the operation starts from the
beginning.

« Even if the contents of the data registers are changed during pulse output, the change is not reflected in pulse output operation. The
changed content is reflected the next time the RAMPL12 instruction is started.
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RAMPL34 Instruction (Reversible Control Enabled, Dual-pulse Output) Timing Chart

When data register D0200 is specified for S1 and internal relay M0050 is specified for D1 of the RAMPL34
instruction in order to move from the current position (2000, -1000) to the target position (-2000, -3000)

RAMPL  S1 S2 D1
34 D0200 M0000 M0050

}_

RAMPL34
instruction input

Y [pulses]

X Ises.
X axis movement distance [pulses]

P §E1£j_d|_r_e_c_t|_c1r1 ------ Current position

1 (2000, -1000)

Y axis movement distance
and direction

Target position |

Pulse output MO0050
ON —_

Pulse output MO0051
complete

Pulse output M0052
status

(-2000, -3000) «

RAMPL34 instruction J 3 3
input ! !
X axis forward | -
pulse frequency ! -
X axis reverse
pulse frequency ! ! i [

— Frequency ‘ —

Lo h change time h | Lo
Y axis forward Lo ! d . ; -
pulse frequency Q6 Lo \ \ | Lo
Y axis reverse
pulse frequency L ) P { L

— Frequency 1 —

- change time | -

e When the RAMPL34 instruction input is turned on, pulses are output according to the settings configured by the control registers. X axis
reverse pulses are output from Q5 and Y axis reverse pulses are output from Q7 in order to move both X and Y axes in reverse.

¢ When pulse output starts, M0050 turns on. M0052 turns on while the pulse frequency is increasing or decreasing.

¢ The steady pulse frequency and initial pulse frequency of each axis are calculated from the preset value, combined steady pulse frequency,
and combined initial pulse frequency, and then the pulses are output for each axis so that the frequency reaches the steady pulse frequency

from the initial pulse frequency in the frequency change time. When the frequency change time is specified as 100, the steady pulse
frequency is reached in 100 ms by increasing or decreasing the frequency every 10 ms.

¢ Pulse output stops when the pulses calculated from the difference between the current position and the target position are output. (The
number of pulses is also counted while changing the frequency.) At this time, M0050 turns off and M0051 turns on.

o If the RAMPL34 instruction input turns off during pulse output, pulse output stops. If the input turns on again, the operation starts from the

beginning.
« Even if the contents of the data registers are changed during pulse output, the change is not reflected in pulse output operation. The
changed content is reflected the next time the RAMPL34 instruction is started.
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ZRN (Zero Return)

The ZRN instruction outputs pulses while monitoring multiple
ZRN S1 S2 S3 D1 signals to perform a zero return.
— n Rk ARt R S When the input is on, pulses are output according to the frequency
change settings stored in the control register specified by S1.
The pulse control information (output on/output complete/error) is
stored in the internal relays specified by D2 as the operation status.
When the initialization input specified by S2 is turned on, the
initial values configured in the WindLDR ZRN (Zero Return)
dialog box are stored in the control registers.
The zero return method an be selected a ZRN mode 0 or ZRN
mode 1.

ZRN Mode 0
The zero return is performed by monitoring only the proximity signal specified by S3.

(1) When a rise in the proximity signal is detected, the frequency
changes from the initial pulse frequency to the creep pulse
Initial pulse frequency " frequency_

[Hz]4

(2) When a fall in the proximity signal is detected, pulse output stops.

v

1) )

. . ON
Proximity signal orF

ZRN Mode 1

The zero return is performed by monitoring the proximity signal (decrease frequency trigger) specified by S3 and the origin
signal (stop trigger) specified by S4.

After stopping pulse output with the origin signal, the complete signal specified by D2 can be output.

For ZRN mode 1, the timing to start monitoring the origin signal can be selected from the following two types.

Start monitoring the origin signal with the rise in the proximity signal

(1) The rise in the proximity signal is detected, the frequency starts
[Hz]4 Frequency Frequency being decreased, and at the same time the origin signal starts
being monitored.

Steady pulse frequency (2) The rise in the origin signal is detected and pulse output is stopped.

(3) When pulse output stops, the complete signal turns on at the

Initial pulse frequency same time

(4) The on period for the complete signal is one scan or longer but
less than two scans.

Creep pulse frequency

S3: Proximity signal OV
OFF

o ©)
S4: Origin signal ON
OFF

D2: Complete signal OV 4
OFF

One scan or longer but less than two scansﬂj *
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Start monitoring the origin signal with the fall in the proximity signal

[Hz]4

Steady pulse frequency

Initial pulse frequency

Creep pulse frequency

\ Frequency Frequency (1) The rise !n the proximity signal is detected and the frequency

4][\0’6656 time Q_gdecrease time starts bemg decreased.

i ‘ : 3 (2) The fall in the proximity signal is detected and the origin signal
: starts being monitored.

(3) The rise in the origin signal is detected and pulse output is
stopped.

(4) When pulse output stops, the complete signal turns on at the

> same time.

S3: Proximity signal ON
OFF

(5) The on period for the complete signal is one scan or longer but

S4: Origin signal ~ ON
OFF

D2: Complete signal N
OFF

less than two scans.

(5)

1

One scan or longer but less than two scans =™ =~

Notes:

o If a pulse output instruction is simultaneously executed with the same output, a user program execution error will occur. Error code 48 will be
stored in D8006 and instructions that are executed later will be canceled.

¢ The ZRN instruction cannot be used in an interrupt program. If used in an interrupt program, a user program execution error will occur.

Error code 18 will

be stored in D8006 and instruction execution will be canceled.

o If a pulse output instruction is executed with the relay output type, a user program execution error will occur. Error code 19 will be stored in
D8006 and instruction execution will be canceled.

o For details about the user program execution errors, see "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)

|

|

|

|

|

|

>
3
X
|

|

|

Control register

S2 (Source 2) Initialization input X — X - = — — — — —
S3 (Source 3) Proximity signal X — X - = - — — — —
S4 (Source 4) Origin signal X — X - = - — — — —
D1 (Destination 1) Operation status - — X? - - - - — — —
D2 (Destination 2) C