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Introduction

These specifications are the programming manual used when creating the sequence
program with the PLC development software, or Mitsubishi Electric Co.’s integrated FA
software MELSOFT series (GX Developer).

The PLC (Programmable Logic Controller) is largely divided into the basic commands,
function commands and exclusive commands, and ample command types are available.
The commands can be used according to the purpose and application such as the PLC
support function used when supporting the user PLCs.

In addition to the explanation of commands and functions, the environment to develop the
user PLC using GX Developer, especially the usage unique to MELDAS, is described.

/\ cauTION
A For items described as "Restrictions” or "Usable State" in this manual, the instruction
manual issued by the machine manufacturer takes precedence over this manual.
/\ An effort has been made to describe special handling of this machine, but items that are
not described must be interpreted as "not possible”.
This manual is written on the assumption that all option functions are added. Refer to the
specifications issued by the machine manufacturer before starting use.

/\ Refer to the Instruction Manual issued by each machine manufacturer for details on each
machine tool.

Some screens and functions may differ or some functions may not be usable depending
on the NC version.

Refer to the related operation manuals for details of GX Developer and GX Converter
usage.

[Documents relating to MELDAS C6/C64]

MELDAS C6/C64/C64T PLC Interface Manual ............cccoveveevenennann.. BNP-B2261
MELDAS C6/C64 Network Manual...........coeee oo, BNP-B2373



Precautions for Safety

Always read the specifications issued by the machine manufacturer, this manual, related
manuals and attached documents before installation, operation, programming,
maintenance or inspection to ensure correct use.

Understand this numerical controller, safety items and cautions before using the unit.
This manual ranks the safety precautions into "DANGER", "WARNING" and "CAUTION".

AX DANGER When there is a great risk that the user could be subject to
fatalities or serious injuries if handling is mistaken.

A WARNING When the user could be subject to fatalities or serious injuries
if handling is mistaken.

A CAUTION When the user could be subject to injuries or when physical
damage could occur if handling is mistaken.

Note that even items ranked as " A CAUTION", may lead to major results depending

on the situation. In any case, important information that must always be observed is
described.

/\ DANGER
Not applicable in this manual.

/N WARNING
Not applicable in this manual.

/\ CAUTION

1. ltems related to product and manual

A For items described as "Restrictions” or "Usable State" in this manual, the instruction
manual issued by the machine manufacturer takes precedence over this manual.

/N\ An effort has been made to describe special handling of this machine, but items that are
not described must be interpreted as "not possible”.

/N\ This manual is written on the assumption that all option functions are added. Refer to
the specifications issued by the machine manufacturer before starting use.

/\ Refer to the Instruction Manual issued by each machine manufacturer for details on
each machine tool.

/N\ Some screens and functions may differ or some functions may not be usable
depending on the NC version.
2. Items related to start up and maintenance

/\ Read this manual carefully and confirm the safety enough before executing the
operation of the program change, forced output, RUN, STOP, etc. during operation.
Operation mistakes may cause damage of the machine and accidents.




/\ CAUTION

3. Items related to program development

A Always observe the cautions before development to develop a program.

A If the data transferred does not follow the file name rule, the CNC will mistake it for
another data, resulting in unexpected operation, e.g. PLC program erasure.

/N\ Do not read a sequence program on which a conversion error occurred into the GX
Developer. The file may include unexpected contents to result an illegal operation.

/\ When an error occurred at GX Developer On-line function, the error message may not
explain exactly the state in the CNC side.
Always refer to the error list.

/A\ When initializing PLC data storage area is performed, all sequence programs and
messages currently stored in the CNC will be erased. Do not use this operation other
than when the error cannot be solved.
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1. PLC Development Environment Using GX Developer
1.1 Function

1. PLC Development Environment Using GX Developer

In the C64 Series, the user PLC development environment is supported using MELSEC PLC
development tool, which is Mitsubishi integrated FA software MELSOFT series (GX Developer).
This manual explains system configurations user PLC development environment using GX
Developer, mainly usage specific to MELDAS.

1.1 Function

1.1.1 Development Environment Configuration

Most of the development works can be done by connecting the IBM PC/AT compatible machine and
a CNC unit by an RS-232C cable or RS-422 cable and by executing the tools on the personal
computer.

IBM PC/AT-compatible machine
(CD drive is required)

GX Developer
R aEe S nra e —
: —m /(GPPW)
i
|| |
Fa] ::H._._'_<
i :m—<
CNC controller
O
—
“—2.‘ E‘D
FE B

RS-232C cable,
RS-422 cable
or Ethernet cable

System configuration using GX Developer

1.1.2 Software Configuration

PLC development tool
for MELSEC — @

GX Developer
Data conversion

package for MELSEC | — (2
GX Converter
List output converter — @
PCNV6L
Comment converter
CLST6M
Ladder list converter

MELSEC
products

PLC onboard

RS-232C cable,
RS-422 cable
QnA simulator or Ethernet cable

CLST6L
IBM PC/AT
CNC controller N Compatible machine

— 4

MELDAS
products

— (9




1. PLC Development Environment Using GX Developer
1.1 Function

(1) GX Developer (PLC development software package for Windows)

GX Developer is a programming software package (model name: SW7D5C-GPPW) designed
for Mitsubishi Electric's MELSEC series programmable logic controllers. The conventional
function corresponding to MELDAS PLC development S/W (PLC4B) has been reinforced, and,
furthermore, that is a strong tool added the monitoring function by way of RS-232C. Note that
some functions specific to the "MELSEC series" may not be unavailable.

For MELDAS series ladder development, we recommend you to use GX Developer Version 4
(SW4D5C-GPPW) or later. For function details, refer to the operating manual supplied.

The DOS version "GPPQ" (SW2IVD/NX-GPPQ GPP function software package) of this
package is also usable. Refer to "Appendix3. Operation Method Using GPPQ" for details.

(2) GX Converter (Data conversion software package for Windows)

The GX Converter is a tool that carries out file conversion of GX Developer data files and the
following:

« Ladder list files and comment text files output by the CLIST6L

» Alarms and operator messages created by the text editor

« Data files of commercially available spreadsheet software, word processors and editors
This tool is add-on tool of the GX Developer, thus, start GX Converter from the GX Developer’s
menu.
This tool is a software package for MELSEC. GX Converter needs to be used with the versions
following GX Developer Version 3 (SW3D5C-GPPW). Refer to the enclosed Operating Manual
for function details.
The DOS version "CNVQ" (SWOIVD/NX-CNVQ data conversion software package) of this tool
can also be used. Refer to "Appendix 3. Operation Methods Using GPPQ" for details.

(3) PCNV6L (List output converter)

This tool outputs a MELDAS specification ladder printing image with cross information into the
text format from the GX Developer specification ladder list and comment data. Refer to the
instruction manual for function details.

This tool works on the DOS of Windows.

(4) CLST6M (Device comment converter)

This tool outputs the contact/coil comment data of a user PLC ladder developed using PLC4B
into the text format of the GX Developer specifications. The comment data developed using
PLC4B can be used with GX Developer by using GX Converter to further convert the
conversion results of this tool. Refer to the instruction manual for function details.

This tool works on the DOS of Windows.

(5) CLST6L (Ladder list converter)

This tool converts the user PLC ladder list data developed using PLC4B, and outputs the data
in a ladder list format. The user PLC ladder developed using PLC4B can be used with the GX
Developer by using the GX Converter to further convert the conversion results of this tool. Refer
to the instruction manual for function details.

This tool works on the DOS of Windows.
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1.1.3 GX Developer Functions Supported by C64 Series

The GX Developer functions explained here are those supported by the C64 Series in the "off-line
functions" operated with the GX Developer independently and "on-line functions” carried out
connected to the CNC controller.

Refer to the enclosed Operating Manual for details of respective functions.

Refer to "Appendix 3. Operation Methods Using GPPQ" for the GPPQ-specific functions and
operations when the DOS version "GPPQ" (SW2IVD/NX-GPPQ GPP function software package) is
used.

1.1.3.1 Function Support Conditions (general section)
The following shows a list of GX Developer outline functions supported by the C64 Series.
A © mark indicates functions that can be used by the C64 Series. An X mark indicates that the
function cannot be used because it is related to "MELSEC Series" characteristic functions. The
function details during on-line are described in the next section.

List of general section functions (1) © : Possible, A : Limitedly possible, X : Not possible

Program type Support Remarks
Ladder (@)
List (@)
SFC X
MELSAP-L X
Function block X

Function Menu Sub menu Support Remarks

Project New project

Open project

Close project

Save

Save as

Delete project

Verify

Copy

Edit Data New
Copy
Delete
Rename

Change PLC type Fixed Q4A

Import file Import from GPPQ format file

Import from GPPA format file

Import from FXGP[WIN] format file

Import from FXGP[DOS] format file

Export file Export to GPPQ format files

Export to GPPA format files

Export to FXGP[WIN] format file

x| x| x|Q| x| x|x|O[>|0|0|0|0|0(0|0(0|0|0|0|0

Export to FXGP[DOS] format file

Export to TEXT ,CSV format file
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List of general section functions (2) © : Possible, A : Limitedly possible, X : Not possible

Function Menu Sub menu Support Remarks

(Project) Macro Registration macros

Macro utilize

Delete macros

Macro reference path

Printer setup

Print

Start new GX Developer session

Exit GX Developer

Edit Undo
Restore after ladder conversion
Cut
Copy
Paste
Insert line
Delete line
Insert row
Delete row

Insert NOP batch

Delete NOP batch

Draw line

Delete line

Change TC setting

Read mode

Write mode

Ladder symbol Open contact

Close contact

Open branch

Close branch

Coil

Application instruction

Vertical line

Horizontal line

Delete vertical line

Delete horizontal line

Rising pulse

Falling pulse

Rising pulse open branch

Falling pulse close branch

Invert operation results

Convert operation results to
rising pulse

Convert operation results to
falling pulse

Documentation Comment

Statement

Note

O|0|0|0| O] ©O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0(0|0(0|0|0|0(0|O

Statement/Note block edit
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List of general section functions (3) © : Possible, A : Limitedly possible, X : Not possible

Function

Menu

Sub menu

Support

Remarks

Find/Replace

Find device

Find instruction

Find step no.

Find character string

Find contact or coil

Replace device

Replace instruction

Change open/close contact

Replace character string

Change module start address

Replace statement/note type

Cross reference list

List of used devices

Convert

Convert

Convert (All programs being
edited)

Convert (Online change)

View

Comment

Statement

Note

Alias

Macro instruction format display

Comment format

4*8 characters

3*5 characters

Alias format display

Replace device name and
display

Arrange with device and display

Toolbar

Status bar

Zoom

50%

75%

100%

150%

Auto

Project data list

Specify

Instruction list

Elapsed time

x|0|0]|0|0|0|0|0|0|0|0| ©O|0|0|0|0|0|0|0|0| ©|0|0|0|0|0|0|0|0|0|0|0(0|0|0

Online

Refer to “List of on-line section
functions”

Refer to "List of on-line section
functions™"

Diagnostics

PLC diagnostics

Network diagnostics

Ethernet diagnostics

CC-Link diagnostics

System monitor

X| X | X| X|[X
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List of general section functions (4) © :

Possible, A : Limitedly possible, X : Not possible

Function Menu Sub menu Support Remarks

Tools Check program (@)
Merge data (@)
Check parameter (@)
Transfer ROM Read X
Write X
Verify X
Write to file X
Delete unused comments (@)
Clear all parameters (@)
IC memory card Read IC memory card X
Write IC memory card X
Read image data X
Write image data X
Start ladder logic test X
Set TEL data Connection X
Disconnection X
TEL data X
AT command X
Call book X
Intelligent function utility Utility list X
Customize keys O

Options JAN Partially

impossible

Create start-up setting file (@)
Window Cascade (@)
Tile vertically O
Tile horizontally O
Arrange icons (@)
Help PLC error X
Special relay/register X
Key operation list (@)
Product information ©
Connect to MELFANSweb (@)
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1.1.3.2 Function Support Conditions (on-line section)

The following shows a list of GX Developer on-line functions supported by the C64 Series.
A © mark indicates functions that can currently be used by the C64 Series. An X mark indicates
that the function cannot be used because it is related to "MELSEC Series" characteristic functions.

List of on-line section functions (1) © : Possible, A : Limitedly possible, X : Not possible

Menu Sub menu Detailed function Support Remarks

Transfer setup PC side I/F

PLC side I/F Only for QnACPU

Other station

Network route

Co-existence network
route

Read from PLC Target memory Only for internal memory

Title

File selection

Device data

Program

Common

Local

Refresh view

Free space volume

Create title

Write to PLC Target memory Only for internal memory

Title

File selection

Device data

Program

Common

Local

Free space volume

Create title

Verify with PLC Target memory Only for internal memory

Title

File selection

Program

Refresh view

Free space volume

X[ X|O|0O| x|O[0O|>| x|O| x| x| x| X|O|O>| x|Q|O| x| x| x| x|O|O>| >|>(>|>|>

Create title
Write to PLC Write the program
[Flash ROM] memory to ROM
Write to PLC X
[Flash ROM]
Delete PLC data Target memory VAN Only for internal memory
Title (@)
File selection (@)
Refresh view ©
Free space volume (@)
Create title X
Change PLC data X
attributes
PLC user data Read PLC user data X
Write PLC user data X
Delete PLC user data X
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List of on-line section functions (2) © :

Possible, A : Limitedly possible, X : Not possible

Menu

Sub menu

Detailed function

Support

Remarks

Monitor

Monitor mode

ON/OFF state

Scan time

PLC status

Monitor [Write mode]

Start monitor
[All windows]

Stop monitor
[All windows]

Start monitor

Stop monitor

Change current value
monitor [Decimal]

Change current value
monitor [Hexadecimal]

Device batch

Device

Connect

Coil

Setting value

Current value

Monitor format : Bit & word

Monitor format : Bit

Monitor format : word

Display : 16bit integer

Display : 32bit integer

Display : Real number

Display : ASCII character

Value : DEC

Value : HEX

T/C set value Reference
program

Device test

Entry data monitor

Device

ON/OFF/Current

Setting value

Connect

Coil

Display : 16bit integer

Display : 32bit integer

Display : Real number

Display : ASCII character

Value : DEC

Value : HEX

T/C setting value, Local
label Reference program

Device test

Buffer memory batch

Monitor condition setup Device
Step No.

Monitor stop condition setup |Device
Step No.

Program monitor list

Interrupt program monitor list

Scan time measurement

Entry ladder monitor

Delete all entry ladder

O|0| x| x| x|O|0|0|0|x|O| O|0|0|x|x|0|0|0|0|0|0|0|0| ©|0|0|x|x|0|0|0|0|0|0(0|0/0|0| O OO0 O ©O|0/0|0|0
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List of on-line section functions (3) © : Possible, A : Limitedly possible, X : Not possible

Menu Sub menu Detailed function Support Remarks
Debug Device test FORCE ON ©
FORCE OFF (@)
Toggle force (@)
Device (@)
Buffer memory X
Debug X
Skip execution X
Partial execution X
Step execution X
Trace X
Remote operation PLC status (@)
RUN (@)
STOP ©
PAUSE X
Latch clear X
STEP-RUN X
Reset X
Operation during RUN, X
STEP-RUN
Specify execution X
destination
Keyword setup Register X
Delete X
Disable X
Clear PLC memory X
Format PLC Target memory VAN For only internal RAM
memory
Format X
Arrange PLC X
memory
Set time Date / time (@)
Day of week X
Specify execution X
destination
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1.2 Setup

1.2.1 Installing the Tools
In the C64 Series PLC development environment, it is assumed that the various tools are used on

an IBM PC/AT compatible machine. Prepare each tool so that it is IBM PC/AT compatible machine.
Refer to the enclosed Operating Manual for the setup and start procedures of each tool.

1.2.2 Connecting the Serial Cable

As for the serial port connected with the CNC, refer to the MELDAS C6/C64/C64T Connection and
Maintenance Manual (BNP-B2255).

(1) RS-232C connection
Between the IBM PC/AT compatible machine that uses GX Developer and the CNC controller,
use an RS-232C serial cable equivalent to the one shown below in the RS-232C connection
diagram.

(Note) The cables given in the connection diagrams of the GX Developer Operating Manual
cannot be used.

As for the CNC side, setting for GPPW communication is not necessary.

(a) When connecting with C64 controller directly

NC side (TERMINAL) Personal computer side
) . Cable connection and ]
(20-pin half-pitch) ) o (9-pin D-SUB)
signal direction
Signal name | Pin No. Pin No. Signal name
SD 6 2 RD
RD 16 3 SD
ER(DTR) 18 6 DR(DSR)
———= | 8 CS(CTS)
GND 1 1 GND
GND 11 5 GND

(b) When connecting with C64 controller using the intermediate cable dedicated to C64

NC side (TERMINAL) Personal computer side
_ Cable connection and )
(25-pin D-SUB) ) o (9-pin D-SUB)
signal direction

Signal name | Pin No. Pin No. Signal name

SD 2 2 RD

RD 3 3 SD

ER(DTR) 20 6 DR(DSR)
———— |8 CS(CTS)

GND 1 1 GND

GND 7 5 GND

-10 -
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(2) RS-422 connection
MELSEC-dedicated cable can be used to connect with C64 controller.
Refer to the GX Developer Operating Manual for details.

(3) Ethernet connection
For the connection using Ethernet, the Ethernet card (FCU6-EX875) must be mounted to the
extension slot on the control unit.
Connect the Ethernet cable to the modular jack on the Ethernet card.

1.3 Developing PLC Programs
1.3.1 Precautions before Development

Pay careful attention to the following items before developing PLC programs using the GX
Developer.

(1) PC type selection
The PLC type must be set when newly creating programs, etc. Select the following CPU type when

requested to select the PLC type with the GX Developer. An error will occur during transfer of the
PLC program to the CNC if another PLC type is selected.

Select "Q4A" for CPU type.

(2) Device setting
Do not set the devices when developing the PLC program for the CNC. Develop the program with
the device settings (No. of points, etc.) left at their default values applied when GX Developer was

started. The PLC program cannot be transferred to the CNC normally when it is developed with
settings other than the default values.

Do not set the devices.

(3) PLC commands
MELSEC-specific PLC commands cannot be used in the PLC program development for the CNC.
Refer to “6.1 Command List Table” and confirm the useable commands.

The format, etc., are changed with some commands. Refer to "1.5 PLC4B PLC Development
Environment and Differences" for details.

MELSEC-specific PLC commands cannot be used.
(4) Label at the beginning of ladder program

In a MELDAS PLC program, a processing unit is differentiated by specifying a reserved label
number at the beginning of processing. There are the following different processing units.

P251, P360 to 368 : PLC high-speed processing program starting label
P252, P370 to 378 : PLC main processing program starting label

Even if only the PLC main processing is to be performed, do not omit but describe the above label
at the beginning of a PLC program. Unless the label is described, normal RUN cannot be performed.

Specify a label at the beginning of a PLC program.

-11 -
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(5) Statements and notes

GX Developer allows a PLC program to be commented (with interlinear statements and notes).
They are available in two types: integrated and peripheral.

Integrated type : Can be downloaded together with a ladder program to the CNC
controller.
Peripheral type : Cannot be downloaded.

The integrated type cannot be used with the C64 series. If it is used, a PLC program cannot be
transferred to the CNC properly.

Do not use integrated type interlinear statements and notes.
Create the message data as the integrated type statement.

(6) File name

Inside the C64 series, PLC-related data are controlled and stored in the following categories.
Therefore, they are also developed in the same categories.

A CAUTION

/\ If the data transferred does not follow the following file name rule, the NC will
mistake it for another data, resulting in unexpected operation, e.g. PLC
program erasure.

(F

ile name rule N

M1  Xxxxx. WPG or WCD

Extensions .... Automatically attached with the GX Developer
(expresses file classification)

Random file name .... User free designation

Data classification and language classification ... user fixed
(M1: Message 1st language) designation

When data is transferred by GX Developer, its data type is distinguished by the file name.
An extension indicates a file type, and the first two characters denote a data type and a language
type.
File name can be specified within eight characters including data classification and language
classification freely with the exception of the extension.
(Note) File name that is not permitted.
The following characters at the head of file name are reserved for CNC side.
Do not use the file name of these characters combination.
Data classification C"M®, MCY, "HY (alphabet)
Language classification :"0"to "9" (number)

\_ J

-12 -
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List of PLC-related data

e File name
Related data classification (GX Developer) Remarks
1| PLC program (ladder) zzzzzz.WPG  |PLC ladder code
2 | PLC program comment zzzzzzWCD |Comment data for GX Developer
Message 1st language M1xxxx.WPG |Message 1st language data such

as alarm messages/
operator messages/
PLC switches/
tool registration comment/
load meter comment

4 | Message 2nd language M2xxxx.WPG [Same as above
(2nd language data)

(@) PLC program (ladder)

e PLC program developed using GX Developer.
¢ Only one file can be stored in the NC.

(b) PLC program comment

e Program comment for GX Developer display

¢ Only one file can be stored in the NC with the same file name as the PLC program.

¢ A device comment (32 characters) and a device name (10 characters) can be defined for each
device.

e Stored mainly when it is read to GX Developer and used as a comment.

(c) Message 1st language and (4) 2nd language

e Alarm message/operator message/PLC switch/comment message data.

¢ One 1st language file and one 2nd language file can be stored in the NC.

e The messages can be handled and edited as "integrated type interlinear statements" by GX
Developer.

e The maximum message length and the number of messages can be specified for each
message type.

1.3.2 Creating a New Program

Create a new program using GX Developer.
Refer to the GX Developer's operation manual for details of usage.

-13 -
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1.3.3 Specifying the Connection Target

You must specify the connection target before performing on-line operations from GX Developer to
the CNC.

(1) Operation procedure
Perform the following operation from GX Developer to start the setting screen.
[Online] — [Transfer setup]
Set only the following items. Leave the other items unchanged from the initial values.

(a) Setting for serial connection (RS-232C or RS-422)

* Personal computer side I/F : Serial
Serial port name COM1 or COM2
Baud rate 19.2Kbps
* PLC side IF : CPU unit
(b) Setting example for Ethernet connection
 Personal computer side I/F : Ethernet
Network No. 1
Station No. 1
» PLC side I/F : Ethernet unit
Network No. 1
Station No. 2
IP address (Address set by NC parameter)
Routing method Automatic conversion method
* CNC side IP address setting
# No. Parameter name Setting example
#1926 IP address 192.182.1.2
#1927 Subnet mask 255.255.255.0
#1928 Gateway address 192.182.1.254
#1929 Port number 64758

The local station’s IP address is set for the NC side.
The IP address set here is shared with the other Ethernet communication functions (GOT

connection, etc.).

(Note) The setting example above is for when the GX Developer is connected to the CNC.
To connect the GX Developer to the Ethernet or multiple hierarchical network of
MELSECNET/10, setting values will differ.

-14 -
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« Setting the GX Developer Connection Destination
These parameters are used to set the GX Developer connection method. These
parameters are included in the GX Developer project data.

Connection Setup

= L B B
NETND H]  MET(I) CCink Ethernet PLC AF S5
board board board board board board et j_;l

| COM [EOH T Baud ate [T2Kbps

=
E

PLC  MNET/10H] MMET(I]  CC-Link Etheimet C24 G4 Bus

modie  modue  modue  modue  module ol [

PLC mode lGnAEPU

m g Connection channel fis

Mo specification Other station[Single network] — Other station[Co-existence network] PLC direct coupled setting

Time out (Sec.) [ Retytines  [9 ‘

Connection test

PLE type
£24  NET/OH) NET()  CCLink  Ethemet REEly

= i B ELE et

Sustem image...

Line Connected [G/46TEL.C24).

=

| 3 e ——a . L
£24  NETAOH) NET() CCLink  Ethemet
Tenael PIC

Accsssing host station
Close: |
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1.3.4 Starting/Stopping the PLC of the CNC
Before writing a ladder program, you must stop the PLC of the CNC.
(1) Operation procedure

Perform the following operation from GX Developer to start the operation screen.

[Online] — [Remote operation] or +[6]

On the following screen, set "STOP" or "RUN" in the [PLC] part under [Operation] and click
[Execute]. The current status is displayed in [PLC status] under [Connection target information].

Remote operation [ %]

Connection target information

Connection interface ICDM1 < IPLC madule

Target PLC  [detwork Mo IU Station Mo, IHOSt PLC type | 344
PLE status |STOP Memory card information I

— Operation — Specily execution destination
& PLC - % Currently specified station
€ Extractmermery card " All stations

" Spedi i
= et ation b N STEP RN s

Device [ ot clear ¥ — SpEcierecutionunt———————————
e =
Siaraal Save ¥ 1 Bimard Wi |

Cloze

(Note) The operation other than "RUN" or "STOP" can not be performed.

The operation is completed when the following dialog appears. Click [OK]. The status after
completion appears in [PLC status] on the remote operation screen displayed behind. If the status
does not change, check whether an alarm is displayed or not on the CNC side.

MELSOFT series GX Developer

@ Completed.

-16 -
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1.3.5 Writing the PLC Program to the CNC

The following indicates how to write ladders from GX Developer to the CNC (especially the
restrictions and C64 series-specific operations).

(1) Operation procedure

Perform the following operation from GX Developer to start the operation screen.

[Online] — [Write to PLC]

On the following screen, choose the ladder file to be written from the [File selection] tab and click
[Execute].
You can command RUN/STOP of the PLC using [Remote operation] under [Related functions].

Write to PLC E
Connecting interface ICUW (&) IPLC module

PLC Connection  etwork Mo, |U Station Mo. [Host  PLC type |Q4A
Target memary IF'LE R /Device memany j Title “

File selecti i
llg selechon IDewce data| Programl Common' Local |
Param+Frog | Select al | Cancel all salectionsl Close |
ni Program
TEST MESSAGE LANG.1 — Fielated functions
[ MzTEST TEST MESSAGE LANG.2
% Device comment Transfer setup...
Parameter
© ] PLCMetwark, Keyword setup...
Fiemote operation...
Clear PLC memory...
T Format PLC memory...
€ ybolerange Arrange PLC mamory...l
% | Farge speciicatnon 25 ID = |327E7 Create title...

Largest contiguous Total free space
valume Bytes  volume Bytes

(Note) As [Target memory], only [PLC RAM/Device memory] is valid.
Do not set the other tabs ([Device data], [Program], [Common], [Local]) than [File
selection].
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(2) Operation to be performed at write error

As soon as a ladder is written from GX Developer to the CNC, the CNC converts it into the CNC-
specific ladder machine code. A conversion error occurs if any of the devices and command formats
not supported by the C64 series is used.

At a conversion error, the CNC side ladder machine code is converted into the [NOP code], the
ladder up to the last step is transferred, and the following dialog is then displayed on the GX
Developer screen.

' MELSOFT senes GX Developer

@ The program befare corection differs from the registered program.
<E5:01024070>

When the file that resulted in a conversion error is displayed with the [File selection] tab of the
[Read from PLC] screen, the following warning appears in the title field.

“#x WARNING Checksum ERROR!! #x*”

If you execute RUN the PLC as-is, an alarm occurs on the CNC side and the PLC does not RUN.

Read from PLC | %]
Connecting interface ICU""|1 (53 IPLC madule
FLC Connection  [etor o [T Station Mo [Host  PLC wpe [034
Target memory  |=H Y Title ||
File: selection | Device data | Program I Common | Local I
Faram+Frog | Cancel all salectionsl E:r;::e data IMNN Close |
E| Frogram
“[] LDTEST “WARMING : Checksum ERROR! = 02/0
E|- Device memaory  Related functionz
“[] Device data
Transfer setup...
Keyword setup...
Remate aperation...
Clear PLC memory...
4 | _bl
T Format PLC memary...
& WhnlE range Arrange FLC memory...l
MI ] Harge soeciication 2H ID = |32?B? Create title...

Largest contiguaus Total free space
volume Bytes  wolume Bytes

A CAUTION

/\ Do not read a sequence program on which a conversion error occurred into
the GX Developer.
The file may include unexpected contents to result an illegal operation.
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(3) How to confirm the error step number

At a conversion error, error information is stored to the special registers as below. Device-
monitoring these registers enables to find the error position.

SD30 : Error step No. where the error occurred.

SD31 : Cause of the error.

The error No. which occurred while writing from GX Developer to C64

SD31 value Cause of error

1 Command format error.

File already exists.

File to be read is not found.

Object code error.

File name is too long.

File name is illegal.

3
4
5 File can not be opened.
6
7
9

This is not a ladder or a message file.

10 Ladder code has been already changed.

20 Device No. exceeds the specification range.

21 Search was failed.

22 Device No. is illegal.

23 There is an error in the conversion table data.

24 Conversion can not be performed.
(Already converted with M500.)

25 Attribute code is illegal.

101 Warning : Device can not be converted.

102 Some of the designated digits can not be used in the ladder
sub-routine.

103 Designated index can not be used in the ladder sub-routine.

The [Verify with PLC] function can be used to confirm the error step. Executing verification with PLC
displays mismatches as in the following example. For details of the [Verify with PLC] function, refer
to "1.3.7 Verifying the PLC Programs".

<Memory> indicates the GX Developer side, and <PLC> the CNC side.

<PLO>
Step  Instruction

[Cosss = mosoo wm s wp \
[Ceous_+ xaooo0 o122 vers 6901 _wor |

2 items unmatched.

[GX Developer sidej E:NC controller sidej
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1.3.6 Reading the PLC Program from the CNC
The following indicates how to read a ladder from the CNC to GX Developer.
(1) Operation procedure

Perform the following operation from GX Developer to start the operation screen.

[Online] — [Read from PLC]

On the following screen, choose the ladder file to be read from the [File selection] tab, and click

[Execute].
Connecting interface ICUW s IPLC module

FLC Connection  [etor o [T Station Mo [Host  PLC wpe [034
Targst memary IPLC Rt/ Device memany j Ml
File: selection | Device data | Program I Common | Local I
Faram+Frog | Cancel all salectionsl E:r;::e data IMNN Close |

E| Program
[k LOTEST TEST LADDER :
E" Device memory  Related functionz
“[] Device data
Transfer setup...
Keyword setup...
Remate aperation...
= | _’I Clear PLC memory...
e Format PLC memary...

& WhnlE range Arrange FLC memory...l

Fiefresh viewl ’7(‘ Famae speciication 2 IU - |32?B? Create title. .

Largest contiguaus Total free space
volume Bytes  wolume Bytes

(Note) As [Target memory], the fitted memory is valid.
Do not set the other tabs ([Device data], [Program], [Common], [Local]) than [File
selection].

The [Read from PLC] screen can also be used as a CNC side file listing function. Move the scroll
bar of the [File selection] tab to the right to display the write date and size of each file. Click [Free
space volume] to display the free area of the target memory.

Read from PLC | %]
Connecting interface ICU""|1 (53 IPLC madule

FLC Connection  [etor o [T Station Mo [Host  PLC wpe [034

Target memory [PLC Resht /Device memary ] _Tie |[ONBOARD S-HaM + [D-FaM)

File selection | Device data | Program I Commaon | Local I Ercenlo |
" Device deta Ter
aram+Frog Cancel all selections| Cloze |

Fl
=
TEST LADDER 02/01/22 13:¢
TEST MESSAGE LANG 1 024012,
TEST MESSAGE LANG.2 02012

+-{F] Device comment Transfer setup...
L] Devies memary
Keyword setup...
Remate aperation...
Clear PLC memary...
< | 43;'
. Format PLC
e [Fou Pl vanes..|

& WhnlE range Arrange FLC memory...l

Fiefresh viewl ’7(‘ Famae speciication 2 IU - |32?B? Create title. .

 Related functionz

Largest contiguaus Total free space
walurme 96256 Bytes wolume 96256 Hytes
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1.3.7 Verifying the PLC Programs

The following indicates how to verify ladders between the CNC and GX Developer.

(1) Operation procedure

Perform the following operation from GX Developer to start the operation screen.

[Online] — [Verify with PLC]

On the following screen, choose the ladder files to be verified with the [File selection] tab, and click

[Execute].
[Verify source] : GX Developer side

[Verify dest] : CNC side

Verify with PLC
Connecting interface ICDM‘I Gep IF'LC module
FLC Connection (et 1o [T Station Mo, [Hast  PLC e [Gda
Target memaory IF‘LC RAM/Device memory j Title “
File: selection | Device datal Program |
Param+Prog | Close |
Edit datalVerify sounce) PLC data [Verify dest.] . .
Filereqrster — Related functions
-5 Program =] Prograrm & il
: TS S 2 e[ =[]
IWBLDTEST ' Transfer setup... |
Dievice memorny (gl ??cgiﬁcahon
[ Device data i Kepwaord setup... |
IEI
@ Parameter Remate operation... |
: - |32?BT
[ FLDNE[WUIK Clear PLC memory... |
-] Device comment
Format PLC memary... |
. Arrange PLC memon,... |
Camment verty g
’7 1 % Developen Data &1 PLE Dt ‘ Create tite... |
FRefiesh view |
Largest contiguous Total free space
Free space volumel volume BUES  yolume Bytes

(Note) As [Target memory], the fitted memory is valid.
Do not set the other tab ([Program], [Device data]) than [File selection].

If verification mismatches occur, the following mismatch screen appears. Double-click the mismatch
to display the corresponding part of the GX Developer side file.

s MELSOFT series GX Developer C:AMELSECATEST

Project End/Reploce Convert View Orine Diagnostics Tooks Window Help

D|=(E| @ »|weo] @(@e 2s] @
= S| —

Hlel =

[PLC verify: Pr
verify source
ject name -C:\MELSEC\TEST
Data nane -LDTEST
verify destination

Project name - none
Data name -LDTEST
<pLE>

<Henory>
step  Instruction Step  Instruction

[owes e mzsva s wr \

w01 ror ]

oo+ rtoveo o102z oows

2 items unmatched.

[GX Developer sidej [CNC controller sidej

Feady (244 [Host station I
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1.3.8 Monitoring the PLC Program
There are no MELDAS-specific operations to monitor a PLC program. Refer to the GX Developer
operating manual for the operation methods. For usable functions, refer to "1.1.3.2 Function Support
Conditions (on-line section)". This section explains the operation procedure outline and precautions.
(1) Operation procedure
Perform the following operation from GX Developer to start monitoring.

(a) Display the ladder program to be monitored and move to the circuit part to be monitored.

(b) Perform the following operation to start monitoring.
[Online] — [Monitor] — [Monitor mode] or

(c) Perform the following operation to stop monitoring.

[Online] — [Monitor] — [Stop monitor] or | Alt | + | F3 |

(Note) If the ladder program being run by the CNC differs from the one being displayed on GX
Developer, monitoring will not result in an error but will continue.
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1.3.9 Diverting the PLC program that was developed using PLC4B

(Note) PLC4B and LIST4B can not be used with C64. This section describes the method to use

the ladder data on the C64 series system, however, the ladder data here must be created
with PLC4B of the former-model CNC.

(1) Development procedure

S

LIST4B
output ladder
list

zzzz. TXT

S

Ladder list for
CNC

zzzz. TXT

—
c~——  —

Ladder data
for CNC

z2z2zz.WPG
v

(@) Creation
The PLC program created for the old model is output in a list format.

(b) Conversion
Using CLST6L (ladder list converter), the output program is converted into a PLC program (list
format). Using GX Converter (data conversion software package), the list format program is

converted into the GX Developer data.

i
Device
comments
for CNC
zzzz. WCD

(c) Editing/transfer
The resultant program can be handled like a newly created PLC program.

= == |[BM PC/AT compatible maching == m==

Creation

PLCA4B/LIST4B

(Note)

Ladder list conversion

CLST6L

List to ladder conversion
GX Converter

CNC controller

pa
Z

Editing (transfer)
GX Developer

>
Messages
for CNC
M1xxx.WPG

: (B B )

RS-232C, etc.
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(2) Starting GX Converter and specifying the file to be converted

Perform the following operation from GX Developer to start GX Converter (read).
[Project] — [Import file] — [Import to TEXT ,CSV format file]

On the following screen, specify the file to be converted (LDTEST.TXT) and click [OK].

Open file

Drive [-c] i

il best. bt
M2TEST. bt

Path: [CAMELSEC\DemaD T

File name: Il‘DTEST't"‘:t T

File: type: I Text Files]* bat, * cav) j

(3) Conversion format setting
Set the conversion format on the following data conversion wizard screen.
(a) Data conversion wizard 1/4
Choose [Original Data Type]-[Delimited] and [Data Type]-[List], and click [Next>].

Data Conversion Wizard - Step 1 of 4

Chooge Mest, or choose the Data Type that best describes your data.
Original Data Type

Chonse the file type that best dezcribes your data

@ Delimited - Characters such as commas of tabs separate each field.
" Fined \Width - Fields are aligned in columns with spaces between each fisld.

[Data Type: IList j Start Import at Fiow: I‘I :I
End Import at Bow: I—j
— Data Prexvisw

PZ51 3

LD IOOMO408
OUTOOMO409
LDOOMO409

OUTOOMO 408

A b e Jeo oo [

|
Cancel % Bach | Meut > I Fimishy |
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(b) Data conversion wizard 2/4
Choose [Delimiters]-[Tab] and click [Next>].

Data Conversion Wizard - Step 2 of 4 x|

This ecreen lets you set the delimiters your data containg

Dielirniter

I~ Semicalon ¥ Comma [~ Space [~ Other I_

—Data Previ
P251 3
LI modos
ouT mo4o0s
ol mo4os
ouT mo4os
‘ IE

Cancel < Back | Mext > I Eirrshy |

(c) Data conversion wizard 3/4

Choose to highlight the [Instr] column part in the [Data Preview] list and choose [Column Data
Format]-[Instruction].

Data Conversion Wizard - Step 3 of 4 x|

Thiz screen lets you select each column and zet the Data Format.
Column Data Farmat
" Stepnumber € P/l statement
 Line statemert € Note
i 1/0[Device] Do hot Import[Skip)
= Instruction:

— Data Previe
Instr |Line |Instruction A
no40s
no40s
no40s
no40s
a4 I »

Cancel | < Back I = | Fifiishy |
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(d) Data conversion wizard 3/4

Further, choose to highlight the Argument column part in the [Data Preview] list and choose

[Column Data Format]-[I/O(Device)]. Click [Next>].

This screen lets you select each column and zet the Data Format.
Column Data Format
" Steprumber € P/l statement
L ment © Mote
Lol el ¢ Donot Import{Skip)
 Instruction

— Data Previ

Inscr
P25l
LDI
ouT
LD
ouT

4

Cancel < Back Mext s Einehy

(e) Data conversion wizard 4/4

Set the program name used on GX Developer at [Data name] column and a ladder annotation

at [Title] column, and click [Finish].

D ata Conversion Wizard - Step 4 of 4 E
This screen lets you select the data for import.

Data type IF‘rogram

[Drata name ILDTEST vl
Title ITEST Ladder

Corwersion twpe for wrong instruction Da nat Import{Skip) hd

Cancel < Back [HEsts: mﬂ

(f) Completion

The setting is complete when the following completed dialog appears after the converting dialog.

Click [OK].

Caonverting ...
Frogram LDTEST

2%
@ Completed.

GX Converter
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1.4 Creating PLC Message Data

This chapter explains a procedure for developing PLC-related data such as alarm messages,
operator messages, and PLC switches.

1.4.1 Development Procedure
There are the following two methods as a general development procedure of message data.
1) Making conversion into GX Developer data using a general text editor or spreadsheet tool and
data conversion package.
(When there is a large volume of message data and you want to control them with a
commercially available tool, for example)
2) Entering messages directly from GX Developer

(When there is a small volume of message data or when addition or correction is to be made, for
example)

f = IBM PC/AT compatible machine == ==

GX Converter

CNC controller

Z

CNC
message

M1xxx.WPG \

|
Creation

Spreadsheet tool |

- > / Text editor
CNC |

message

MIxxx. TXT \ - |

v Conversion
|
|

Transfer (edit) I
GX Developer I EEH B

/ ? | RS-232C, etc.
|

Ty >
CNC device CNC |
comment ladder
zzzz.WCD zzzz. WPG I

------------J
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(1) Using a general text editor

(@) Creation

The message data is described using a general text editor. The description method and format
will be described later.

(b) Conversion

The conversion from text data to GX Developer data is carried out using the "GX Converter
(data conversion software package)".

(c) Transfer

With the GX Developer, the message data is handled as a PLC program interlinear comment,
and can also be edited.

The message data is transferred to the CNC controller using the GX Developer, in the same
manner as the ladder program.
(2) Entering messages directly from GX Developer

(@) Creation

The message data is described directly from GX Developer. The message data is handled as a
PLC program interlinear comment by GX Developer. The description method and format will be
described later.

(b) Transfer

The message data is transferred from GX Developer to the CNC in the same manner as the
ladder program.
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1.4.2 Message Data Description Method

The message data can be described as text data by a general text editor and also by commercially
available spreadsheet software in addition to the direct input with GX Developer.

(1) Description Format

Message data is classified into setting areas to store the setting for each message and message
areas to store message data. It is described in the following respective description format.

(a) Setting area

The message length and No. of messages are set for each message in the setting area. The
message data region secured by the CNC can be adjusted to the most efficient status using
these settings. The respective maximum values are set if nothing is set. (Refer to "(4)
Precautions" for the maximum values.)

;$, message classification code, maximum message length, No. of messages [CR]
A

A:Alarm message O:Operator message
P:PLC switch M:Comment message

(b) Message area

The message area is described using the following description format.

The description format cannot be abbreviated. Comma(,) and [CR] must be described, even the
message character string is blank.

Message classification

Description format

Alarm message

;A, index No., data register No., message character string [CR]

Operator message

;0, index No., data register No., message character string [CR]

PLC switch

;P, switch No. message character string [CR]

Comment message

;M, device, device No., message character string [CR]

Message classification
code

Index No.

Switch No.

Data register No.

Device

Device No.

Message character string

Semicolon( ;)
Comma(,)

[CR]

: A one-byte alphabetic character expressing each message
classification

: One-byte number (0 to No. of messages in the setting area - 1)

: One-byte number (0 to No. of messages in the setting area - 1)
: One-byte number

: One-byte number (1 or 2)
: One-byte number (0 to 10)
: One-byte alphanumeric character, shift JIS Code 1 character,

No. of characters in the setting area message length.
Semicolons, commas, spaces and tabs can also be used. Note

that the tab at the head of the message character string is
ignored.

: Message data identification code
: Separator between each description (a comma only is used to

leave a message character string blank)

: Line feed code, (CR/LF) or (LF).
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(2) Description Method

The message data is described as text data by the following description format.

4 :# ladder verl. '00.08.01 N\ ... Comment

... Setting area

, 0, Emergency stop
1, 1, Spindle alarm

= O

A,
A,

NOPLF ... Message area (alarm messages)

NOPLF

NOPLF ... Page break code
;0, 1, 9000, MELDAS 600LADDER Verl.0

;0, 20, 9000, BND-400W000-A0 ... Message area (operator messages)

NOPLE _
;P, 1, Program restart
;P, 2, Automatic power OFF ... Message area (PLC switches)

NOPLF _
M, 1, 0, [Spindle]
M, 1, 0, [Standby 1] ... Message area (comments)

END ... End code

- J

(&) Comment
Statements having a semicolon (;) at the head of the line, in a different format than described in
"(1) Description format", are regarded as comments. These comments are handled as
comment data in the GX Developer also, but are erased during the transfer to the CNC
controller. An error will occur if there is no semicolon at the head of the line.

(b) Setting area
Each message is set here. This area must be described before the message area of the
relevant message. That setting will be ignored if it is described in the middle of or after the
relevant message description.

(c) Message area
Collect similar messages in a group and describe them. There is no description order in the
respective messages, but the latter description is validated if there are descriptions with the
same factors (index No., etc.).

(d) Page break code

A page break code is described at one or more places approx. every 15 lines in the setting area
and message area. The message data may skip if there is no page break code.
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(e) End code

An end code is described at the end of the description. Description after the end code are

ignored.

An error will occur if there is no end code.

(3) Details of comment message

The messages used for Tool registration screen and for load meter are defined as the comment

messages
Comment messages is described using the following format.

(@)

(b)

;M, device, device No., message character strings[CR]

Tool registration message

Maximum 8 characters for a step, and up to 5 steps of messages can be created. Even if more

than 5 steps are created, the characters of first 5 steps are displayed.

[Description format]

;M, 1, 0, message character strings[CR]

Load meter message

Maximum 40 characters for a step, and up to 7 steps of messages can be created.
» Message of 1st step is for the 1st part system.

» Message of 2nd step is for the 2nd part system.

» Message of 3rd step is for the 3rd part system.

» Message of 7th step is for the 7th part system.

[Description format]

M, 2, 0, message character strings[CR]

[Example]

NOPLF
;M,1,0,[Spindle]
;M,1,0,[Index 1]

NOPLF

;M,2,0,Spindle 1

:M,2,0,0 50 100
:‘M,2,0, %

sML2,0, ||
:M,2,0,Z- axis 1

:M,2,0,0 50 100
M,2,0, %

ML2,0, |
NOPLF

;M,2,0, Spindle 2

:M,2,0,0 50 100
:M,2,0, %

ML2,0, ||
:M,2,0, Z- axis 2

:M,2,0,0 50 100
‘M,2,0, %

ML2,0, ||
NOPLF

AN
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Tool registration message(Up to 5steps)

Load meter message (1st part system)

Line 1 Left 10 characters displayed

Line 1 Right 30 characters displayed

Line 2 Left 10 characters (Only 3 of left valid)
Line 2 Right 30 characters displayed

Line 4 Left 10 characters displayed

Line 4 Right 30 characters displayed

Line 5 Left 10 characters (Only 3 of left valid)
Line 5 Right 30 characters displayed

Load meter message (2nd part system)
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(c) Load meter display

40 characters
34 characters

1 5 10 15 20 25 30 35 40

Sipiiinidilie 1: 0 5:0 1:0:0
— voo| o L

Zi-iaixilis 1: 0 5:0 1:0:0

> 6o e Nl Sl S S

4_

Specify display length (No.
of characters) with R943
Specify display length (No.
of characters) with R945

— Indicates R942 value
(BIN O to 32767)

L Indicates R944 value Bar graph start position is fixed to
(BIN 0 to 32767) the 11th character of the left side
‘ Details

— No. of characters of whole bar graph

The length without highlight display

Load meter display valid

List of file registers (R) used for load meter display

For $1| For $2| For $3| For $4 | For $5| For $6| For $7
Numerical display | R942 | R1042 | R1142 | R1242 | R1342 | R1442 | R1542
Bar graph display R943 | R1043 | R1143 | R1243 | R1343 | R1443 | R1543
Numerical display | R944 | R1044 | R1144 | R1244 | R1344 | R1444 | R1544
Bar graph display R945 | R1045 | R1145 | R1245 | R1345 | R1445 | R1545

Load meter 1

Load meter 2

(Note 1) Use $1 for models not having a part system.
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(4) Precautions

No.

of characters, quantity limitations, handling of information other than settings, handling of

information other than format.

@)

(b)

Message data maximum value

Processing will be carried out with the following values considered as the maximum values if the
setting is not carried out in the setting area, or if the description position in the setting area is

illegal.

Message Max. message Max. No. of
classification length messages
Alarm messages 32 byte 512
Operator messages 60 byte 512
PLC switches 14 byte 32
Comments 60 byte 100
[Note]

Two-byte data in the message character string is handled as two characters.

GX Developer accepts 64 characters as an interlinear comment. However, since that includes
information other than a message character string (e.g. message classification code, index No.
and data register No.), the message character string is actually up to 58 characters long.

When the setting value and message data do not match

When the message data contents (such as index No, switch No. and message character string)
overflows from the settings in the setting area, the data that overflowed is ignored.

-33-



1. PLC Development Environment Using GX Developer
1.4 Creating PLC-related Data

1.4.3 Converting Data into GX Developer Format

Convert the message data, which was described using a text editor or like, into GX Developer data
in the following method. Use "GX Converter (data conversion software package)" for conversion.

GX Converter can be started from the GX Developer menu.

(1) Starting GX Converter and specifying the file to be converted

Perform the following operation from GX Developer to start GX Converter (read).
[Project] — [Import file] — [Import from TEXT ,CSV format file]
On the following screen, specify the file to be converted (M1TEST.TXT) and click [OK].

Open file

Drive: [-c] i
1.
(=] CMNT.TRT
=] LDTEST bt
LD_ERRA. kst

[S] M2TEST et

[CAMELSEC\DemaDTY 0K

[ ok ]
|M1 TEST bt Cancel |

I Text Files(" tat, *.cav] j

Path:

File: name:

File type:

(2) Conversion format setting

Set the conversion format on the following data conversion wizard screen.

(a) Data conversion wizard 1/4
Choose [Original Data Type]-[Fixed Width] and [Data Type]-[List], and click [Next>].

D ata Conversion Wizard - Step 1 of 4 x|

Choose Mewt, or choose the Data Type that best describes pour data.

— Original Data Typ
Choose the file type that best describes your data
" Delimited - Characters such as commas of tabs separate each field
% Fiwed Width - Fields are aigned in columns with spaces between each hield:
Diata Type: IList | Start Import at Row |1 :’
End Import at Bow: I :’
— Data Previe
1 [;#mezasses Of ﬂ
l2]|s4,4,32,200
l3]s5,0,40,200
40:5,F, 14,532
5 |:4,M,60,20
4 | L3

Cancel < Back | Mext > I Firigh |
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(b) Data conversion wizard 2/4

Just click [Next>].

Thiz screen lets you zet field widths[column breaks)

Lines with arrows signify a column break.
ToCREATE a break line, click at the desired position.
ToDELETE a break line, double click on the line.
To MOVE a break line, click and drag it.

— Data Previ

10 20 30 40 S0

: ! ! ! i
S#ME3SFLF O 3
1%,4,32,200
:%,0,40,200
:%,P,14,32
:5,M,60,20

Cancel <Back |[{ Hesty First |

(c) Data conversion wizard 3/4

Choose to highlight the Command column part in the [Data Preview] list and choose [Column
Data Format]-[Instruction ,Statement ,Note]. Click [Next>].

Data Conversion Wizard - Step 3 of 4 x|

This screen lets you select each column and zet the Data Format
Column Data Format—————————————
" Steprumber € P/l statement

" Line statement ¢ Mole

Ll i

t Import[Skip]

— Data Previ

Cancel < Back | Mext » I Einirshy

(d) Data conversion wizard 4/4

Set the program name used on GX Developer in [Data name] and a data annotation in [Title],
and click [Finish]. The setting is complete when the completed dialog appears. Click [OK].

Data Conversion Wizard - Step 4 of 4 x|

This zcreen lets you select the data for import.

Data type IPlogram

Diata name IM'ITEST vl
Title IMessage Test Lang 1|

Convergion type for wiong instiuction IDo ot Impart(Skip) ‘l

GX Converter ]

@ Completed.

Cancel < Back Rt > Finizh
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1.4.4 Entering/Editing Data Using GX Developer

The message data in GX Developer are handled as the "integrated type interlinear statements” of a
PLC program. "Integrated type interlinear statements" are interlinear comments provided to assist
the understanding of the PLC program, and those transferred to the controller together with the PLC

program are calle

d the "integrated type".

"Interlinear statements" can be displayed and edited using [Ladder] or [Instruction list].

(1) Interlinear statement display using circuit display

(a) Display of pr

oject data list

Perform the following operation to display the Project data list window and double-click the file
name to display the edit screen. First, the normal ladder screen appears.

[View] — [Project data list], then double-click File name you want to display.

(b) Display of message data

Perform the following operation to display the message data that are integrated type interlinear

statements.

[View] — [Statement]

# MELSOFT zeriez GX Developer C:A\MELSECAProject\METEST

Project  Edit Find/Replace Corvert Yiew Onlne Diagnosics Tools  Window Help
= : . e = 5 i -
| Dl=(8] 8] H=Eu elslel £ el Blel i el == 2] wel 22w
P = = = 2 ||-|I—'-IIJ-|f1-'-le110—{]-|—I9<—>K T [T T Y T I
JProgram H) ] g 3 O N S M a1 I a1
‘E‘l%lﬁﬁl 0| EN g|g+| D'El =L |$ = +|—||=||4 =|| 0| | e e | | e e =
— if [ RN PR R R (=R M ED R MRS MR NEsE =Rel BRI R Pl R N V=R =R =R FERE (=R R
LIl | &S LD(Read mode] M1TEST Message Test Lang.1 987 Step M=E3
=g - - MBTEST :giggf -
E@ Program e
$.F1432
i) MAIN MEDOL, $M.26,20
-] SBCKMECP b
-] SBCKMER °| THRELE:
LDWR1A01 A,0,0Alarm Meszage Mo,
e M2VR1A02 A1 Alarm Mezzage Mo,
B.22Alarm Meszage Mo2,
E LDHR240T 8,3.380arm Message ko3,
] M2TEST1 Me 44,808 Message ho4.
STAND2 A58 Alarm Message Mob,
MIMILAD2 A6 B Alarm Meszage Mog.
3 A7 Alarm Meszage Mo7.
LDLIME Link 8,28 00arm Meszage Mo,
e MILIMKT Link £,8,9,80arm Message ho.d.
LOLIMEE Lint A0 10Alarm Message Mo, 10,
A.11,11,Alarm Message Mo 11,
MEATEST Re & 17 17 Alarm Mezsane Mo 12
- STAND 2B £,13,13.80arm Message Mo 13,
e B,14, 14 Alarm Mezzage Mo 14,
SBLEMBERY A,15,15,Alarm Meszage Mo, 15,
-] LOWRTA30 16,16, Alarm Message Mo, 16,
DEVCHCE, De A1717 8larm Meszage Mo 7.
A8 18 00arm Message Mo 18,
ﬁ DEYCHEK T A,19,19,Alarm Meszage Mo 19,
E M 25MPL Mes £,20.20,Alarm Message No.20.
MI1TEST Mes
- Device comment 23| {NOFLE. -3
b " Ea[a_mde{ 0,0,0,0perator Meszage Mo,
EVICE MEMOry 0,11, 0perator Message Mo.1.
Dievice init 0,22, 0perator Meszage Mo
0,2,3,0perator Meszage Mo
0,44, 0perator Meszage Mo
0,5,5,0perator Meszage Mo,
0L B, Operator Message Mog.
0,77, 0perator Meszage Mo7.
0,2.8,0perator Meszage Mog.
0,3,9,0perator Meszage hod.
ﬂ_l j 010,10 0perator Mezzage Mo, 10
r 0,11,11,0perator Message Ma.11. ;I
Iojec e B2 T
Ready 1044 {Host station MLIK 4

-36 -



1. PLC Development Environment Using GX Developer
1.4 Creating PLC-related Data

(2) Interlinear Statement Display Using List Display
(a) Display of project data list

Perform the following operation to display the Project data list window and double-click the file
name to display the edit screen. First, the normal ladder screen appears.

[View] — [Project data list], then double-click File name you want to display.
(b) Display of list data

Perform the following operation to display the list data. The list display also shows the message
data that are integrated type interlinear statements.

[View] — [Instruction list]
Perform the following operation to return to the circuit display.

[View] — [Ladder]
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(3) Editing of integrated type interlinear statements
(a) Circuit display

On the circuit display screen that shows the integrated type interlinear statements, double-

clicking the interlinear statement you want to edit displays the following dialog. Perform editing
operation on the dialog and click [OK] or press [Enter].

Enter symbol
eIpI

B z[#12128mm Messags No 2] 0K | Exit | H

(b) List display
On the list display screen, double-clicking the interlinear statement you want to edit displays the
following dialog. Perform editing operation on the dialog and click [OK] or press [Enter].

Enter list B3

[1212 Alam Message No12. 0K | Esit | Hel

(c) Entering new message data

¢ Displaying new edit screen

Perform the following operation to display the [New] dialog, and set the [Data name] and
[Title]. After setting, click [OK].

[Project] — [Edit Data] — [New]

New

|
Program -
Cancel |
Pragram type
& Ladder

CISFC [T WELSEEL

D ata name

[MITEST i
Title

IMessage TEST|

e Changing to list display mode
Perform the following operation to display the list data.
[View] — [Instruction list]

¢ Entering message data

Press "Enter" on the "END" line, enter data as in “(b) List display”, and then press "Enter" on
the next line and enter message data.

Enter list
END ok | Esit | Help
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1.4.5 Writing to the CNC

The following shows the method of transferring a message from the GX Developer to the CNC.
The transfer method is the same as the ladder code transfer method. Ladder codes and message
data are distinguished by their file names only.

Perform the following operation to display the [Write to PLC] screen, and choose the file to be
written.

[Online] — [Write to PLC]

The following example transfers a message first language file "M1TEST.GPG".

Write to PLC | %]
Connecting interface ICUW P |PLEI madule

FLC Connection  [etor o [T Station Mo [Host  PLC wpe [034
Targst memary IPLC Rt/ Device memany j Ml

File: selection | Device data | Program I Commaon | Local I
Execute
Param+Frag | Select all | Cancel all salectionsl Cloge |

TEST LADDER
TEST MESSAGE LANG 1
TEST MESSAGE LANG.2

: Device comment Transfer setup...
=] Parameter
“7] PLCMetwork, Kepword setup...
Remate aperation...
Clear PLC memory...
e Format PLC memary...

’7(‘ WhalErange Arrange FLC memory...l

| Fange speciication 20 IU = |32?B? Create title. .
Largest contiguaus Total free space
e (g B e

 Related functionz

1.4.6 Reading and Verifying from the CNC
The following shows the method of reading and verifying a message from the CNC to the GX
Developer. The method of reading and verifying is the same as that of ladder codes. Ladder codes
and message data are distinguished by their file names only.

(1) Menu selection/screen operation
Refer to the following sections for operation methods.

For read :"1.3.6 Reading the PLC Program from the CNC"
For verification  :"1.3.7 Verifying the PLC Programs"

-39 -



1. PLC Development Environment Using GX Developer
1.4 Creating PLC-related Data

(2) Message Read Format

The message description format was shown in "1.4.2 (1) Description format", but there are no
special rules concerning provision of descriptions in the setting area or the order of message
description in the message area. For that reason, the description format may differ between transfer
and reading of the message data.

The following shows the format during reading as the "Standard description format".

Standard description format of message data

e )
Alarm message setting ...(a)
Operator message setting
PLC switch setting
Comment message setting
Alarm messages ...(b)
Operator messages ...(c)
PLC switches ...(d)
Comment messages ...(e)
NOPLF
END
- J

(a) Setting area

The settings are described in order of alarm, operator, PLC switch and comment.
The maximum value is described if the setting is abbreviated.

(b) Alarm messages
Each message data is described in order of the index Nos.
(c) Operator messages
The same as the alarm messages.
(d) PLC switches
Each message data is described in order of the switch Nos.
(e) Comment messages
These messages are described in the same order as described before transfer.

(f) Others

» Spaces and tabs are not included before and after the comma(,) separating the message data
factors.

» The message character string is handled the same as normal data even when blank.

» The NOPLF code between messages is described to the position to which the message data
following the NOPLF code during transfer moved.
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1.5 Creating Device Comments

There are no MELDAS-specific operations for device comments. Therefore, refer to the GX
Developer operating manual for the development method. This section describes the device
comment development procedure outline and the development method using a general-purpose
tool.

1.5.1 Development Procedure
There are the following two methods as a general development procedure of device comments.
(1) Indirect entry
In this method, device comments are converted into GX Developer data using a general text
editor or spreadsheet tool and data conversion package. Use this method when you want to

divert the device comments of the old model or when a device comment volume is large and
you want to control them with a commercially available tool, for example.

f = == IBM PC/AT compatible machine == ==
|
I Creation
Spreadsheet tool I
I — / [Text editor
CNC |
| device
comment \ I
2222 . TXT .
| ——— Conversion
! — / GX Converter I CNC controller
v
CNC I y:
device
I comment
zzzz.WCD — I
I v Editing —
GX Developer =
: P I EH B
: Irs-232C, etc.
: |
: |
: |
jiig ps HHemaeeeEt THRRRRREEEY I THHmHeeEEH jiig ps HHemaeeeEt THRRRRREEEY I THHmHeeEEH jiig l

(2) Direct entry

In this method, device comments are entered directly from GX Developer. Use this method
when a device comment volume is small or when addition or correction is to be made, for
example.

There are the following three methods for direct entry from GX Developer. Refer to the
operating manual for detalils.

e Creating comments on the device comment edit screen

» Creating device comments after circuit creation during ladder circuit creation
* Making addition/correction to device comments in the created ladder circuit
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1.5.2 Description Method for Indirect Entry

The following explains the description method for creating device comments using a spreadsheet
tool or like. The following example describes device comments using a spreadsheet tool.

__&'—_L__E___I____O____J_ \ Describe device, equipment
1 { }E B _SﬂFEri B iafiy_unit_rﬂ S R - [name and comm,engor?the ]
2 CONER Safety cover close same line.
3 w2 READY Operation ready complete
4 w3 DIL—M Oil pressure motor
TRLL PARTS-A Parts A ready complete
Device- Equipment Comment-
only name-only only
column column column
Column data format Explanation
Device (1) Describe a device.

e Conversion cannot be made if a device has not been described.
Always describe a device.

(2) A device is a required item. Describe it in one-byte code.

Equipment name (1) Describe an equipment name.

e It is not registered if the device part on the same row is blank or the
device is illegal.

(2) You can describe an equipment name of up to 8 characters.

Comment (1) Describe a comment.

e It is not registered if the device part on the same row is blank or the
device is illegal.

(2) You can describe a comment of up to 32 characters.

(Note) Describe data in any of the following combinations.
(1) Device, equipment name, comment
(2) Device, comment
(3) Device, equipment name

Save the above data in the CSV format. The following example shows the above data saved in the
CSV format.

4 ™
X0, SAFETY, Safety unit run

X1, COVER, Safety cover close

X2, READY, Operation ready complete
X3, OIL-M, Qil pressure motor

X4, PARTS-A, Parts A ready complete
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1.5.3 Converting Comment Data into GX Developer Data
Convert the comment data (CSV format), which was created using a spreadsheet tool or like, into
GX Developer data in the following method. Use "GX Converter (data conversion software
package)" for conversion. GX Converter can be started from the GX Developer menu.

(1) Starting GX Converter and specifying the file to be converted

Perform the following operation from GX Developer to start GX Converter (read).

[Project] — [Import file] — [Import from TEXT ,CSV format file]

On the following screen, specify the file to be converted (cmnt_all.txt) and click [OK].

Open file

Drive [l -

=] LD_ERR.tat
S M1 TEST twt
S M2TEST tat

Path: |EMELSEC\DemoDT
File name: Icmnt_all.txt Cancel |
File type: I Temt Files[*.txt, *.csv) j

(2) Conversion format setting
Set the conversion format on the following data conversion wizard screen.
(a) Data conversion wizard 1/4
Choose [Original Data Type]-[Delimited] and [Data Type]-[Comment], and click [Next>].

Data Conversion Wizard - Step 1 of 4

Choose Mext, or choose the Data Type that best describes your data.
Original Data Type
Choosze the file type that best describes your data

' Delimited - Characters such as commas or tabs separate each field.
™ Fixed wWidth - Fields are aligned in columnz with zpaces between each fisld.

Data Type: | Comment x| Start Impert at Rew: |1—:I
End Import at Row: I i’

— Data Preview

HX0000OLS10LSY1 Carrier clampd *
X00010L520L52 Carrier clamph
XOOO20L530L53 Ejector forward edge
X00030L540L54 Ejector forward edge
X00040L550L585 Spindle discriminationl

coroenr

“I B =T E

IE

i

Cancel % Bach:
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(b) Data conversion wizard 2/4
Choose [Delimiters]-[Tab] and click [Next>].

Data Conversion Wizard - Step 2 of 4 x|

Thiz screen lets you set the delimiters your data containz

[~ Semicolon [~ Comma [~ Space [ Other I_

— Data Previ

0000 [L31 L31 Carrier clampd

0001 (L2 L32 Carrier clampBE

0002 L3 L33 Ejector forward edge
0003 |Li4 L34 Ejector forward edge
0004 (L35 L35 Spindle discriminationl

4 : * ; | 3

Cancel < Back | Mext > I Eiraishy |

(c) Data conversion wizard 3/4

Make sure that the column parts in the [Data Preview] list are in order of [Device Numberl],
[Label] and [Comment], and click [Next>].

Data Conversion Wizard - Step 3 of 4

This screen lets you select each column and set the D ata Format,
Column Data Farmat

" Device Number
 Label
 Comment

Do nat Impart{Skip]

— Data Previe

Dewvic |Label |Comment

0000 [L31 L31 Carrier clampd

0001 (L2 L32 Carrier clampBE

0002 L3 L33 Ejector forward edge
0003 |Li4 L34 Ejector forward edge
0004 (L35 L35 Spindle discriminationl

4 | 3

Cancel < Back | Mext » I Eiraish |

(d) Data conversion wizard 4/4

Choose [Data type]-[Common comment] or [Program comment], set the comment file name
used on GX Developer in [Data name] and a comment annotation in [Title], and click [Finishl].

D ata Conversion Wizard - Step 4 of 4 E

This screen lets you select the data for import.

Data type IF‘rogram comment vl

Cancel | < Back [HEsts: Einizh
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(e) Completion

The setting is complete when the following dialog appears. Click [OK].

GX Converter

@ Completed.

(f) Error status

If an error occurred during conversion, its status and the line where it occurred are displayed.

Caonversion erar has occurmed.

The device iz incomect(7 Ling]

Save

1.5.4 Writing Comment Data to the CNC

The following shows the method of transferring a device comment data from the GX Developer to
the CNC. The transfer method is the same as the ladder code transfer method. Ladder codes,
message data and device comment data are distinguished by their file names only.

Perform the following operation to display the [Write to PLC] screen, and choose the file to be
written.

[Online] — [Write to PLC]
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1.6 PLC4B PLC Development Environment (M500) and Differences

This section explains differences between the PLC4B development environment and C64 series
PLC development environment.

1.6.1 Development Tools, etc.
In the C64 series, a user PLC development environment that used the MELSEC PLC development
tool was constructed. Consequently, the tools used at each development process differ. A
comparison of each process is shown in the following table "List of development tool comparisons".
Refer to the respective Instruction Manuals for details on each tool.

List of development tool comparisons

Development M500 Cé4
process
Application from the | Tool Ladder and message conversion tool | Ladder list converter (CLST6L) *1
old model (CHG4PB)
Hardware | PC9801/PC-AT PC-AT
List -> ladder Tool PLC development software GX Converter
conversion (list section) (LIST4B)
Hardware | PC9801/PC-AT PC-AT
Ladder creation Tool PLC development software GX Developer
(ladder section) (PLC4B)
Hardware | PC9801/PC-AT PC-AT
Message creation Tool PLC development software Text editor -> GX Converter ->
(ladder section) (PLC4B) GX Developer
Hardware | PC9801/PC-AT PC-AT
Transfer to the CNC | Tool PLC4B <-> FLD <-> M500 controller | GX Developer <-> RS232C <->
CNC controller
Hardware | Via FLD Via RS-232C
Monitor Tool GX Developer
Hardware PC-AT <-> CNC controller
Print output Tool (1) PLC development software GX Developer
(ladder section) (PLC4B)
Hardware | PC9801/PC-AT PC-AT
Tool (2) PLC onboard (ONBD)
Hardware | M500 controller
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1.6.2 PLC Commands

Some commands have been changed because the user PLC development environment using the
MELSEC PLC development tool has been supported in C64 series.
The command range that can be used in the MELSEC-QnA Series PLC program differs from the
command range that can be used by the MELDAS Series. Because of this, some commands that
can be used by the C64 series cannot be handled with the GX Developer. There are also
commands that can be used by the GX Developer but cannot be used by the C64 series.
When these are arranged, they are classified into the three following types.

» C64 series commands that cannot be handled with the GX Developer

» C64 series commands that the format differs from that of the GX Developer

« Commands that can be used by the GX Developer, but cannot be used by the C64 series

(1) Commands that cannot be Handled with the GX Developer

Commands that cannot be handled with the GX Developer are substituted with alternate commands
that can be handled with the GX Developer. Commands that can be alternated are shown in "Table
of alternate command correspondence” as below.
When some commands described in "Table of alternate command correspondence" are created

with the GX Developer with the C64 series command sign left as is, an error results and creation
cannot be carried out. Create the commands using the GX Developer command sign described in
the correspondence table.
When PLC programs containing alternate commands are written from the GX Developer to the C64
series, they are rewritten to the original MELDAS Series commands.

Table of alternate command correspondence

Original MELDAS Series command GX Developer command
Classification Cors‘]g“rf‘”d Symbol Cog;"r?”d Symbol
. D

Bit DEFR |—[DEFR D]— ANDP e
Average value | AVE —]AVE S D n ]—| S.AVE —[S.AVE S D n H
Carry flag set STC —[STC S.STC —[S.STC |+
Carry flag reset | CLC _[CLC}H sCLC  |—{S.cCLCH
ATC ATC —{ATCKnRnRm]-<Mm>- [SATC  |—[S.ATCKnRnRmMmH
ROT ROT —{ROTKnRnRm]-<Mm>{ |SROT |—{S.ROTKnRnRmMmH
TSRH TSRH  |—[TSRH RmRn]-<Mn>-| | S.TSRH |—{S.TSRHRm Rn Mn ]
DDBA DDBA |—[DDBA Rn/DnH S.DDBA |—{S.DDBARn/DnH
DDBS DDBS |—{ DDBS Rn H S.DDBS |—{S.DDBS Rn H

LDBIT | |[H{BIT S1 n}— LD<= H<=s1n}—

ANDBIT |—[BIT S1 n]— AND<= |—[<=S1 n]—
- ORBIT |LBIT s1 n}H OR<= Li<=s1nH

LDBII HBIl S1 n}— LD<> H<>sln}—

ANDBIl |—[BIl S1 n}— AND<> |—[<> S1 n}l—

ORBI |4BIl S1 n}H OR<> l{<>si1nH
BCD decode | BDECO |—[ BDECO S D n |— SBDECO | —[ S.BDECO S D n |—
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(2) Commands with the Format that Differs from that of the GX Developer

The device types and assignments have been reconsidered because the user PLC development
environment using the MELSEC PLC development tool has been supported in C64 series.

The format of conventional "commands used by inputting or outputting an accumulator (A0, A1)" is
changed so that the general word register can be designated with arguments without fixing by AO or
Al input or output because of the discontinuance of accumulator (A0, Al).

Format-changed commands are shown in "Table of format-changed command correspondence” as
below.

When some commands described in "Table of format-changed command correspondence" are
created with the GX Developer with the conventional command sign left as is, an error results and
creation cannot be carried out. Create the commands using the GX Developer command sign
described in the correspondence table.

Table of format-changed command correspondence

Origina:;cl;/lrrl?rl;]lgﬁg Series Format-changed command
Remarks
Classification |c°mmand Symbol Command Symbol
sign sign

Right rotation | ROR  |[—[ROR nH ROR _[ROR D nH *1

RCR —{RCR nH RCR “[RCR D nH

DROR | —{DROR nH DROR | —{DROR D nH

DRCR | —{DRCR nH DRCR | —{DRCR D nH
Leftrotation | ROL | —{ROL nH ROL _[ROL D nH

RCL | —{RCL nH RCL —{RCL D nH

DROL |—{DROL nH DROL | —[DROL D nH

DRCL |—{DRCL nH DRCL  |—{DRCL D nH
Search SER —[SER S1 S2 nH | SER —{SERS1 S2DnH %2
Quantityof 1 | SUM | —{SUM SH SUM | —{SUMSDH *3

*1 : D is the head No. of the rotation device (word 16-bit device)
%2 : D is the head No. of the device that stores the search results (word bit device)
*3 : D is the head No. of the device that stores the total No. of bits (word bit device)

(3) Commands that can be Used with the GX Developer, but cannot be Used by the C64 series

When commands that cannot be used by the C64 series are written from the GX Developer to the
C64 series, they are rewritten to "NOP" commands, and if they are run, an alarm will occur. (Note
that commands described in "Table of alternate command correspondence" are rewritten to the
corresponding C64 series commands.)

"Commands that can be used by the GX Developer, but cannot be used in the C64 series " are
defined by the following expression.

"Commands that can be used by the GX Developer, but cannot be used in the C64 series”
="All commands described in the QnA Programming Instruction Manual”
- ("All commands described in the C64 series PLC Programming Instruction Manual"
+ "Table of alternate command correspondence"
+" Table of format-changed command correspondence")

Refer to Appendix 2. MELSEC QnA Series command lists.
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1.7 Error Status

If an error has occurred in GX Developer, the following dialog appears. The error message and

error status are displayed in the dialog.

' MELSOFT series GX Developer

L)

Communications timeaut
Cable ermar

Specified baud rate not supported for connected PLC
Monitar condition st status is read by device
The project FLC and the connected PLC are different.

<E5:0180340b:

X

Cannot communicate with PLC for one of the following reazons.

— (2) Error status

(1) Error message

(Note) When an error occurred at GX Developer On-line function, the error message may not

explain exactly the state in the CNC side.
Always refer to the error list.

The following table indicates the causes and remedies of the errors that can occur during online
operation with the CNC. For other errors, refer to the GX Developer operating manual.

Status Message Cause Remedy
2056 | The executed function is not An attempt was made to Check the specifications.
supported. execute a function not

supported.

The version of GX Developer This error occurs when the GX

used is not compatible to the Developer version is one of

CNC. 7.10L to 7.14Q. Download
from MELFANSweb to update
the version to 7.17T or higher.

4002 | Cannot communicate with the | An operation outside the Check the storage capacity or

PLC. specification was performed. the operation procedure.

4010 | The PLC s in RUN mode, so The PLC of the NC is running. | After stopping the PLC of the

writing cannot be done. NC, start execution again.

4021 | The applicable drive is not The specified target memory Change the target memory.

ready. does not exist or is not in a
usable status.

4029 | Insufficient file capacity. An attempt was made to write Examine the file structure so
a file that exceeds the storage | that the data falls within the
capacity. limited capacity.

402b | The file cannot be accessed. An attempt was made to write | After deleting the same type of
the same type of file. file from the NC side, start

execution again.

4031 | The specified device No. The access request given is Check the number range of

exceeds the permissible outside the accessible device each device.
range. range.

4052 | The file is write protected. The specified target memory is | Specify “internal RAM" as the
a write-disabled device target memory.

(F-ROM).

4053 | Writing to the flash ROM An error occurred in the The hardware may have

failed. process to erase or to write inferiority or deterioration
data into the flash ROM. aspects.
Contact our system department.
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Status Message Cause Remedy
4070 The program before correction | A ladder command outside the | Perform verification to identify
differs from the registered specification is included. the command that is the cause
program. of the problem.
4080 Incorrect data. When the "Read from PLC" is A ladder or message in the
executed: CNC side may be damaged.
The data outside the Contact our system department.
specification is included in
the specified file.
When the "Write to PLC" is Edit the ladder program in the
executed: list mode to delete END
Two or more END commands except only one at
commands are included in the last line.
the specified ladder file.
8201 Cannot communicate with the The communication cable is Check the serial port setting
PLC. faulty. and cable connection.
¢ Not connected
¢ DTR signal off
840b Cannot communicate with PLC | There is no response from the Check the following.

for one of the following
reasons.

NC.

e The CNC has not started
properly.

¢ The connection channel of
the CNC side serial port is
different.

» The serial cable outside the
specifications is used for
signal connection.

e CNC side status

e Cable connection

¢ Bit selection
: GPP communication valid
: GPPW mode

(Note) For "PLC" in the message, read "CNC".
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1.8 Initializing for PLC Data Storage Area

When an error has occurred during writing to the CNC, or when the normal sate is not recovered in
spite of error handling, perform initialization for the PLC data storage area, and retry from the first.

A CAUTION

/\ When initializing PLC data storage area is performed, all sequence programs
and messages currently stored in the CNC will be erased. Do not use this
operation other than when the error cannot be solved.

1.8.1 Operation procedure

Perform the following operation from GX Developer to start the operation screen.
[Online] — [Format PLC memory]

On the following screen, click [Execute].

Format PLC memory

i~ Connection target information

Connection interface iEDM1 FEES ;F'LEI module

Target PLE  fetwnrk o, |0 Station No. IHUSt PLC type IQ“\A

Target memory

PLC Rk /Device memony

i~ Format Type
|

1

' &' Do ot create a user setting system area [the necessary system area only)

" Create a user setting system area (an area which speeds up monitoring from other stations)

Gustenm ares ID KSIEDS:
Execute I Cloze

(Note) As [Target memory], only "PLC RAM/Device memory" is valid.
The setting is not necessary for [Format Type].

The setting is completed when the following dialog appears. Click [OK]. All data stored in the F-
ROM have been deleted and initialized.

GX Converter

@ Completed.
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2. PLC Processing Program

2.1 PLC Processing Program Level and Operation
2.1.1 High-speed processing program and main processing program
Table 2.1-1 explains the contents of users PLC processing level and Fig. 2.1-1 shows the timing chart.

Table 2.1-1 PLC processing level

Program name Description (frequency, level, etc.)

High-speed processing | This program starts periodically with a time interval of 7.1ms.
program This program has the highest level as a program that starts periodically.
It is used in signal processing where high-speed processing is required.
The steps for high-speed processing program should be up to 150 steps.
Application example:

Position count control of turret and ATC magazine

Main processing This program runs constantly. When one ladder has been executed from
program (ladder) the head to END, the cycle starts again at the head.

| 7.1ms |

High-speed H H H H H H

processing

Main processing T |__-| Tt TTT |——X——|- -------

(Note 1)
This section is used by the controller.

(Note 1) The section from the END command to the next scan is done immediately as shown with
the X section. Note that the min. scan time will be 14.2ms.

Fig. 2.1-1 PLC processing program operation timing chart
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2.1.2 Cautions on high-speed processing programming

The cautions on programming a high-speed processing program are explained. Pay careful attention
to the following items before programming a high-speed processing program.

(1) Index resistor
There are some function commands which use the index Z0 or Z1. When a value is changed by
using Z0 or Z1 in high-speed processing, the function command on the main processing side
may operate illegally. Do not use Z0 or Z1 for the high-speed processing.
Z2 to Z13 may be used on the high-speed processing, but cannot be used on the medium-speed
side simultaneously.
If contents of the index resistor are rewritten by executing a high-speed processing while using
on the medium-speed side, an illegal operation is caused.

(2) Each command of LDP, LDF, ORP, ORF, ANDP, ANDF
LDP, LDF, ORP, ORF, ANDP and ANDF are the commands that are turned ON by leading edge
or trailing edge of device. Do not use these commands in high-speed processing since incorrect
operation is caused.
When processing leading edge or trailing edge, use PLS/PLF commands or MEP/MEF
commands.

(3) DDBA command
34-word devices from the head device used for a DDBA command are rewritten upon completion
of a DDBA command. If using the medium-speed processing and high-speed processing
overlapped in use this area, unexpected operation may be carried out. Please separate the area
not to overlap.
The case where a device overlaps in the DDBA command executed by medium-speed
processing and high-speed processing is shown below.

Medium-speed processing High-speed processing
pP252 ( (D100 P251
LD M100 D101 LD X03
S.DDBA D100 D102 INC D132
MOV D100 K4M10 34-word < SET Y28
devices are

rewritten upon
completion of

a DDBA e
D132

command.

FEND \ D133 FEND

In medium-speed processing, the devices from D100 are used. Data is transmitted to
D100-D133 (control data and 14 axes) at the completion of a DDBA command. On the
other hand, in high-speed processing, D132 is used.

While processing a DDBA command with a medium-speed processing, high-speed
processing may be started, which causes the data to be overwritten on D106-D133 at
the completion of the DDBA command, even if D132 has been incremented. Thus, the
contents of D132 will change.

Since such a phenomenon is not necessarily generated and it generates very rarely,
studying a cause of the problem may be difficult. In order not to cause such a problem,
do not use D100-D133 in high-speed processing.
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2.2 Multi-Programming Function

Multiple PLC programs can be registered in C64 and executed in order.
Using this function, PLC program can also be developed by each process.

2.2.1 Program Registration Numbers

Max. registration numbers of PLC program are 9.
One program can contain programs for main and for high-speed together.

2.2.2 Program Execution Order

Multiple programs are executed in determined order, and not executed simultaneously.

The order is determined depending on the label No. in the head of program as following table,
regardless of the registered order. If the same label No. has been used repeatedly, the program
registered later will be valid, and the program made invalid will be not executed.

Label No. Program Execution order
P251 High-speed processing |1st
P360 to P368 High-speed processing |2nd to 10th
(The smaller the number is, the higher the order is.)
P252 Main processing 1st
P370 to P378 Main processing 2nd to 10th

(The smaller the number is, the higher the order is.)

Each program ends by FEND command.

2.2.3 Precautions
(1) The label No. is common in all registered programs. Therefore, if the label No. is used repeatedly,
the program registered later will be given priority.

(2) All devices used in the program are common. There is no local device. When one program end,
the next program will take over each device state as it is.

2.3 User Memory Area Configuration

The user memory area approximate configuration and size are shown below.

Control information «— Internal information table of User PLC
(The table is automatically generated.)

Data excepting the ladder program

Message data -
- Alarm messages
- Operator messages
+ PLC switches
Contact i + Load meter
User PLC ontact - col - Contact - coil comment data, etc.
comment data (Each of them can be stored in two languages.)
code area

Max. 256Kbyte P251

The area obtained by subtracting "Control information”
and "Program with the ladder language" from the User
PLC memory area can be used.

High speed processing

P252

-«—— Program with the ladder language
Programs excepting the main processing are
Main Processing not necessary.
The program order of high-speed and main processing
is random.

Max. 32000 steps (1step=4byte)

-54 -



3. Input/Output Signals
3.1 Input/Output Signal Types and Processing

3. Input/Output Signals

3.1 Input/Output Signal Types and Processing

The input/output signals handled in user PLC are as follows:
(1) Input/output from/to controller

(2) Input/output from/to operation board (Note 1)

(3) Input/output from/to machine

The user PLC does not directly input or output these signals from or to hardware or controller; it inputs
or outputs the signals from or to input/output image memory. For the reading and writing with the
hardware or controller, the controller will perform the input/output according to the level of the main
process or high-speed process.

Controller -~

Operation Input/output image

board memory -~
(device X, Y)

Machine -

(Note 1) The operation board here refers to when the remote I/O is installed on the communication

terminal.
Fig. 3.1-1 Concept of input/output processing
High-speed processing Main processing
input/output input/output
» -
The controller reads the The controller reads the
high-spe_ed i_nput input other than the high-
designation input, and speed input designation,
sets in the image memory. and sets in the image memory.
P251 | P252 |
JA User PLC high-speed JA User PLC main

T processing T processing

The controller outputs The controller outputs

the high-speed output the output other than the
designation output from high-speed output

the image memory to the desig nation from the image
machine. memory to the machine.

Fig. 3.1-2 Input/output processing conforming to program level
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3.2

Table 3.1-1 lists whether or not high-speed input/output, interrupt input and initial processing can be
performed.

Table 3.1-1 Whether or not high-speed input/output, interrupt input and initial
can be performed

High-speed input High-speed output
specification specification

Input signal from control unit X X

Output signal to control unit X X

Input signal from machine O (2-byte units) X

Output signal to machine X O (2-byte units)
Input signal from operation X X

board

Output signal to operation board X X

O : Possible  x: Not possible

(Note 1) The operation board here refers to when the remote 1/O is installed on the communication
terminal.

Handling of Input Signals Designated for High-Speed Input

The input/output signals used in user PLC are input/output for each program level as shown in
Fig. 3.1-2.

In high-speed processing, input/output signal for which high-speed input or output designation
(parameter) is made is input or output each time the high-speed processing program runs. In main
processing, signals other than the high-speed input/output designation are input/output.

When high-speed input designation signal is used in main processing, the input signal may change
within one scan because high-speed processing whose level is higher than main processing
interrupts. Input signal which must not change within one scan should be saved in temporary memory
(M), etc., at the head of main processing and the temporary memory should be used in the main
program, for example.

Input image memory

N

‘<_PLC one scan _>|

Main \ N/
DIAVAELERV,
4 4
(1) - I I
igh-speed
processing q\ q\
(2)

(1) Set at the head of main processing.

(2) Set at the head of high-speed processing.

The hatched area is high-speed input designation part. Whenever the high-speed processing
program runs, data is reset in the hatched area. Thus, the signal in the hatched area may change in
main processing (A) and (B) because the high-speed process interrupts between (A) and (B) and
re-reads the input signal in the hatched area.
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3.3 High-Speed Input/output Designation Method

High-speed input/output is designated by setting the corresponding bit of the bit selection parameter
as shown below.

(1) High-speed input designation

7 6 5 4 3 2 1 0
Bit These bits
selection X70 X60 X590 X40 X30 X20 X10 X00 COI’I’eSpond to the
parameter s S S S S 19 S S low-order byte
#6457 X7F|X6F|XsF|x4F|x3F|x2F|x1F|xor]| (bitsOto7)offile
register R4628
These bits

XFO|XEO|XDO|[XCO|XBO}| XA0|[X90}| X80
correspond to the
#6458 S S S S S S S S high-order byte
XFF|XEF| XDF|XCF| XBF| XAF| X9F| X8F (bits 8 to F) of file
register R4628

(2) High-speed output designation

Bit . ) These bits
selection Y70{Y60]YS50! Y410, Y30]Y20]Y10]YO0O correspondtothe

parameter S S S S S S S S low-order byte

#6461 Y?F|Y6F, YSF|YaF|Y3F|Y2F|Y1F|vor| (bitsOto?7)offile
register R4630

YFO|YEO|YDO|YCO} YBO|YAO|Y90| Y80 Igﬁgipb;fdtothe
#6462 S 5 S S S D S 5 high-order byte
YFF|YEF| YDF|{YCF|YBF| YAF| Y9F| Y8F (bits 8 to F) of file
register R4630

As listed above, one bit corresponds to two bytes (16 points).

Input or output in which 1 is set in the table is not performed at the main processing program
level.

Although the number of bits set to 1 is not limited, set only necessary ones from viewpoint of
overhead.

High-speed input/output designation corresponds to the bit selection parameter and can be
set in the parameter. However, it is recommended to set in a sequence program to prevent a
parameter setting error, etc.

Example: —[MOV H3 R4628]— ..... To designate X00~X0F, X10~X1F
|_ Bits 0 and 1
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4. Parameters

4.1 PLC Constants

The parameters that can be used in user PLC include PLC constants set in the data type.

Set up data is stored in a file register and is backed up. In contrast, if data is stored in the file register
corresponding to PLC constant by using sequence program MOV instruction, etc., it is backed up.
However, display remains unchanged. Display another screen once and then select the screen
again.

48 PLC constants are set (the setting range is +8 digits). (Signed 4-byte binary data)

The correspondence between the PLC constants and file registers is listed below. The setting and
display screens are also shown.

# Corresponding file registers 4 Corresponding file registers 4 Corresponding file registers
High order Low order High order Low order High order Low order
6301 R4501 R4500 6321 R4541 R4540 6341 R4581 R4580
6302 R4503 R4502 6322 R4543 R4542 6342 R4583 R4582
6303 R4505 R4504 6323 R4545 R4544 6343 R4585 R4584
6304 R4507 R4506 6324 R4547 R4546 6344 R4587 R4586
6305 R4509 R4508 6325 R4549 R4548 6345 R4589 R4588
6306 R4511 R4510 6326 R4551 R4550 6346 R4591 R4590
6307 R4513 R4512 6327 R4553 R4552 6347 R4593 R4592
6308 R4515 R4514 6328 R4555 R4554 6348 R4595 R4594
6309 R4517 R4516 6329 R4557 R4556
6310 R4519 R4518 6330 R4559 R4558
6311 R4521 R4520 6331 R4561 R4560
6312 R4523 R4522 6322 R4563 R4562
6313 R4525 R4524 6333 R4565 R4564
6314 R4527 R4526 6334 R4567 R4566
6315 R4529 R4528 6335 R4569 R4568
6316 R4531 R4530 6336 R4571 R4570
6317 R4533 R4532 6337 R4573 R4572
6318 R4535 R4534 6338 R4575 R4574
6319 R4537 R4536 6339 R4577 R4576
6320 R4539 R4538 6340 R4579 R4578
PLC constant screen
[PLC DATA] SETUP PARAM 6. 4/ 6
# # # #
6301 0 6313 0 6325 0 6337 0
6302 0 6314 0 6326 0 6338 0
6303 0 6315 0 6327 0 6339 0
6304 0 6316 0 6328 0 6340 0
6305 0 6317 0 6329 0 6341 0
6306 0 6318 0 6330 0 6342 0
8307 0 6319 0 6331 0 6343 0
6308 0 6320 0 6332 0 6344 0
6309 0 6321 0 6333 0 6345 0
6310 0 6322 0 6334 0 6346 0
6311 0 6323 0 6335 0 8347 0
6312 0 6324 0 6336 0 6348 0
#(C ) DATAC )
MC-ERR PLC MACRO PSW MENU
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4.2 Bit Selection Parameters

The parameters that can be used in user PLC include bit selection parameters set in the bit type.
Set up data is stored in a file register and is backed up.
For use in bit operation in a sequence program, the file register contents are transferred to temporary
memory (M) using the MOV command. In contrast, if data is stored in the file register corresponding
to bit selection by using the MOV command etc., it is backed up. However, display remains
unchanged. Once display another screen and again select screen.
The corresponding between the bit selection parameters and file registers is listed below. The setting
and display screens are also shown.

# Corresponding # Corresponding # Corresponding # Corresponding
file register file register file register file register

6401| R4600-LOW 6433| R4616-LOW 6449 R4624-LOW 6481 R4640-LOW
6402| R4600-HIGH 6434| R4616-HIGH 6450| R4624-HIGH 6482 R4640-HIGH
6403| R4601-L 6435| R4617-L 6451 R4625-L 6483 R4641-L
6404 R4601-H 6436| R4617-H 6452| R4625-H 6484 | R4641-H
6405| R4602-L 6437| R4618-L 6453 R4626-L 6485 R4642-L
6406| R4602-H 6438| R4618-H 6454 R4626-H 6486 R4642-H
6407| R4603-L 6439| R4619-L 6455 R4627-L 6487 R4643-L
6408 R4603-H 6440 R4619-H 6456| R4627-H 6488| R4643-H
6409| R4604-L 6441| R4620-L 6457 R4628-L 6489 R4644-L
6410| R4604-H 6442| R4620-H 6458 R4628-H 6490 R4644-H
6411| R4605-L 6443| R4621-L 6459 R4629-L 6491 R4645-L
6412 R4605-H 6444 R4621-H 6460| R4629-H 6492| R4645-H
6413| R4606-L 6445| R4622-L 6461 R4630-L 6493 R4646-L
6414| R4606-H 6446| R4622-H 6462 R4630-H 6494 R4646-H
6415| R4607-L 6447| R4623-L 6463 R4631-L 6495 R4647-L
6416 R4607-H 6448| R4623-H 6464| R4631-H 6496| R4647-H
6417| R4608-L Use bit selection 6465| R4632-L Bit selection parameter
6418 R4608-H parameters 6466 R4632-H #6449~#6496 are PLC
6419| R4609-L #6401~#6448 freely. | 14671 Ra633-L ng;ﬁqtﬁzrieﬂ.i‘;%"ﬂy e
6420| R4609-H 6468| R4633-H machine manufacturer
6421| R4610-L 6469 R4634-L and MITSUBISHI. The
6422| R4610-H 6470 R4634-H contents are fixed.
6423 R4611-L 6471 R4635-L
6424| R4611-H 6472 R4635-H
6425| R4612-L 6473| R4636-L
6426 R4612-H 6474 R4636-H
6427| R4613-L 6475| R4637-L
6428| R4613-H 6476| R4637-H
6429| R4614-L 6477| R4638-L
6430 R4614-H 6478 R4638-H
6431| R4615-L 6479| R4639-L
6432| R4615-H 6480| R4639-H
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Bit selection screen

([BIT SELECT]

# 76543210
6401 ooooo0000
6402 00000000
8403 00000000
6404 00000000
6405 60000000
8406 00000000
8407 ooo00000
8408 oooooo000
6409 00000000
8410 ooooo000
6411 oooooooo
6412 00000000

#C ) DATAC

\_ MC-ERR

# 76543210
6413 00000000
6414 00000000
6415 00000000
6416 ooooo000
6417 00000000
6418 00000000
6419 00000000
6420 00000000
6421 oo000000
6422 00000000
8423 00000000
6424 00000000

)
PLC

76543210

# 76543210
8425 00000000
6426 00000000
6427 oooo0000
6428 00000000
6429 00000000
6430 00000000
643! 00000000
6432 00000000
8433 00000000
6434 00000000
8435 o0ooooo000
6436 00000000

MACRO

SETUP PARAM 6. 5/ 6)

# 76543210
6437 ooooo000
6438 00000000
6433 00000000
6440 00000000
6441 00000000
6442 00000000
6443 o0ooo0000
6444 00000000
6445 00000000
6446 ooooo000
6447 00000000
6448 00000000

PSY

# 76543210
6443 00000000
6450 00000000
6451 oooo00000
6452 00000000
6453 00000000
6454 00000000
6455 oo000000
6456 00000000
6457 00000000
6458 00000000
64538 00000000
6460 oooooo00

MENU
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Contents of bit selection parameters #6449~#6496

Symbol name 7 6 5 4 3 2 1 0
Bit selection  |Control unit |Display unit Counter C [Integrating |PLC counter [PLC timer
0 © #6449 thermal ~ ~ jthermal hold timer T |Program  |program
RA624L alarm invalid [alarm invalid o hold valid valid
Alarm/ Message Operator 1 0 |Alarm
1 #6450 Oﬁefamf full screen message |g E message
R4624H . changeover (display . mode [mode |valid
1 0
2 (#6451 Fo APLC
R4625L —_— — —_ —_ J— —_ J— screen |release
Counter Integrating
3 #6452 (fixed) hold timer
R4625H o (fixed) hold -
p Message Language
4 ?;32522_ change code
Macro I/F
5 #6454 per part
R4626H system
6 (#6455
R4627L — — — — — — — —
7 #6456
R4627H — — — — — — — —
8 (#6457 High-speed input designation 1
R4628L
9 \ #6458 High-speed input designation 2
R4628H
A (#6459 (Reserved) High-speed input designation 3
R4629L
B #6460 (Reserved) High-speed input designation 4
R4629H
C #6461 High-speed output designation 1
R4630L
D L#6462 High-speed output designation 2
R4630H
E #6463 (Reserved) High-speed output designation 3
R4631L
E L#6464 (Reserved) High-speed output designation 4
R4631H
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Symbol name 7 6 5 4 3 2 1 0

#6465
R4632L — — — — — — — —

#6466
R4632H — — — — — — — —

#6467
R4633L — — — — — — — —

#6468
R4633H — — — — — — — —

NC alarm

#6469 Reserved for system output
RA634L _ disabled

#6470
R4634H

#6471
R4635L — — — — — — — —

#6472
R4635H = = = — = = — —

#6473
R4636L — —

#6474
R4636H

#6475
R4637L

#6476
R4637H

#6477
R4638L

#6478
R4638H

#6479
R4639L

#6480
R4639H

(Note 1)
(Note 2)
(Note 3)

The bits marked  are used by the system. Be sure to set to 0.

Parameters #6481~#6496 are not used. They are for debugging at MITSUBISHI.

High speed input designation is valid for only the devices assigned to the remote 1/O.

Note that as for the devices assigned to the input signals from the network such as HR863 Q bus
bridge or HR865 CC-Link, high-speed input designation is invalid.
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5. Explanation of Devices

5.1 Devices and Device Numbers

The devices are address symbols to identify signals handled in PLC. The device numbers are serial
numbers assigned to the devices. The device numbers of devices X, Y, B, W, and H are represented
in hexadecimal notation. The device numbers of other devices are represented in decimal notation.

5.2 Device List

Device Device range Units Details
X* X0 to XAFF 2816 points 1-hit Input signals to the PLC. Machine input, etc.
Y* YO0 to YE7F 3712 points 1-bit Output signals from the PLC. Machine output, etc.
MO to M8191 8192 points 1-bit For temporary memory
L LO to L255 256 points 1-bit Latch relay (Backup memory)
F FO to F127 128 points 1-bit For temporary memory. Alarm message interface
SB SBO to SB1FF 512 points 1-bit Special relay for links
B BO to B1FFF 8192 points 1-bit Link relay
SM* | SMO to SM127 128 points 1-bit Special relay
\% VO to V255 256 points 1-bit Edge relay
SW | SWO to SW1FF 512 points 16-bit Special register for links
SD SDO to SD127 128 points 16-bit Special register
TOto T15 16 points | 1-bit/16-bit | 10ms unit timer
T16to T95 80 points | 1-bit/16-bit [ 100ms unit timer
T96 to T103 8 points | 1-bit/16-bit | 100ms incremented timer
T104 to T143 40 points | 1-bit/16-bit | 10ms unit timer (Fixed timers)
T T144 to T239 96 points | 1-bit/16-bit [ 100ms unit timer (Fixed timers)
T240 to T255 16 points | 1-bit/16-bit | 100ms incremented timer (Fixed timers)
TO00O0 to T0255 256 points 1-bit T1: Timer coil
T1000 to T1255 256 points 1-bit TO: Timer contact
T2000 to T2255 256 points 16-bit TS: Timer setting value
T3000 to T3255 256 points 16-hit TA: Timer current value
COto C23 24 points | 1-bit/16-bit | Counter
C24 to C127 104 points | 1-bit/16-bit | Counter (Fixed counters)
c C0000 to C0127 128 points 1-bit C1: Counter coil
C1000to C1127 128 points 1-hit CO0: Counter contact
C2000 to C2127 128 points 16-bit CS: Counter setting value
C3000 to C3127 128 points 16-bit CA: Counter current value
D DO to D8191 (Note3) 8192 points | 16-bit/32-bit | Data register
R* RO to R8191 8192 points | 16-bit/32-bit | File register. CNC word I/F
W WO to W1FFF 8192 points | 16-bit/32-bit | Link register
z Z0to 713 14 points 16-bit Address index
N NO to N7 Master control's nesting level
p* ggég 5322279 Conditional jump, subroutine call label
K-32768 to K32767 Decimal constant for 16-bit command
K Eiﬁéﬁ%@%ﬂf 0 Decimal constant for 32-bit command
H HO to HFFFF Hexadecimal constant for 16-bit command
HO to HFFFFFFFF Hexadecimal constant for 32-bit command
(Note 1) The applications of the devices having a * in the device column are separately determined.
Do not use the undefined device Nos., even if they are open.
(Note 2) The fixed timer and fixed counter cannot be changed with the numerical setting. Note that
those can be changed with the numerical setting when D or R device is specified.
(Note 3) The range of DO to D8191 devices can be used on the software version DO and higher.
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5.3 Detailed Explanation of Devices
The devices used with the PLC are described below.
5.3.1 Input/output X, Y

Input/output X and Y are a window for executing communication with the PLC and external device or
controller.

Input X

(1) This issued commands or data from an external device such as a push-button, changeover
switch, limit switch or digital switch to the PLC.

(2) Assuming that there is a hypothetical relay Xn built-in the PLC per input point, the program
uses the "A" contact and "B" contact of that Xn.

(3) There is no limit to the No. of "A" contacts and "B" contacts of the input Xn that can be used in
the program.

Hypothetical relay / PLC
|
PB1 \'\‘ X10 X10
JR
S e | >—0 : : >.‘
LS2 X11
—— X11 T |
) o >—o { | >_.
PB16 _ | X1F Xllf |
© © | >t rd >t
- J _/
Y N
Input  circuit Program

(4) The input No. is expressed with a hexadecimal.

Output Y |

(1) This outputs the results of the program control to the solenoid, magnetic switch, signal lamp or
digital indicator, etc.
(2) The output (Y) can be retrieved with the equivalent of one "A" contact.

(3) There is no limit to the No. of "A" contacts and "B" contacts of the output Yn that can be used in
the program.

PLC

_ _ _

N Y10
1 ba 24V

:: Load

Y10 5 Q—‘

-~
Program Output circuit
(4) The output No. is expressed with a hexadecimal.
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5.3.2 Internal Relays M and F, Latch Relay L

The internal relay and latch relay are auxiliary relays in the PLC that cannot directly output to an
external source.

Internal relay M

(&) The relay is cleared when the power is turned OFF.

(b) There is no limit to the No. of "A" contacts and "B" contacts of the internal relays that can be
used in the program.

(c) The internal relay No. is expressed with a decimal.

Internal relay F

Internal relay F is an interface for the alarm message display.

Use the bit selection parameter to determine whether to use this relay for the alarm message
interface. The target will be FO to F127. This internal relay can be used in the same manner as the
internal relay M when not used as the alarm message interface.

Latch relay L

(&) The original state is held even when the power is turned OFF.

(b) There is no limit to the No. of "A" contacts and "B" contacts of the latch relay that can be used
in the program.

(c) The latch No. is expressed with a decimal.

5.3.3 Special Relays SM

The special relays SM are relays having fixed applications such as the carrier flag for operation
results and the display request signal to the setting and display unit. Even the relays of SMO to SM127
that are not currently used must not be used as temporary memory.

Special relays SM

(a) This relay is cleared when the power is turned OFF.

(b) There is no limit to the No. of "A" contacts and "B" contacts of the special relays that can be
used in the program.

(c) The special relay No. is expressed with a decimal.
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5.3.4 Link Relay B, Link Register W

(1) Linkrelay B is a bit type device used for the data link in each link function. An unused part can be
used as first memory, etc., however, the step No. will be increased.

(2) Link register W is a word type device used for the data link in each link function. An unused part
can be used as first memory, etc., however, the step No. will be increased.

Link relay B, Link register W

(8) These are cleared when the power is turned OFF.
(b) There is no limit to the No. that can be used in the program.
(c) The register No. is expressed with a hexadecimal.

5.3.5 Special Relay for Link SB, Special Register for Link SW

Special relay for link SB

(a) Special relay for link SB is a relay used for the exchange of data between each network card
and PLC program.

(b) SBis controlled to DN or OFF by various causes that happen during the data link. Thus,
monitoring this relay helps you to find an error state of the data link.

Special register for link SW

(a) Special register for link SW is a relay used for the exchange between each network card and
PLC program.

(b) Information during data link is stored in this register. Thus, monitoring this register helps you to
find an error occurrence point and the causes.
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5.3.6 Timer T

(1) The 100ms timer, 10ms timer and 100ms integrated timer are available for this count-up type
timer.

100ms Timer T

(&) When the input conditions are set, the count starts. When the set value is counted, that timer
contact will turn ON.

(b) If the input conditions are turned OFF, the 100ms timer count value will be set to 0, and the
contact will turn OFF.

ON |
| x5 , X5 OFF o_le >_
| 1 \ T57 K50

L T T57 coll OFF —— 5 seconds | —
Input conditions < —’ON
100ms timer T57 contact OFF L

(c) The value is set with a decimal, and can be designated from 1 to 32767 (0.1 to 3276.7 s). The
data register (D) data can also be used as the setting value. File register (R) cannot be used.

10ms Timer T |

(&) When the input conditions are set, the count starts. When the set value is counted, that timer
contact will turn ON.

(b) If the input conditions are turned OFF, the 10ms timer count value will be set to 0, and the
contact will turn OFF.

ON| —
| X5 X5 OFF — >_
| | < T1 K500 ONX
| T1 coll OFF — 5 seconds _
Input conditions T -~
10ms timer T1 contact OFF ON L

(c) The value is set with a decimal, and can be designhated from 1 to 32767 (0.01 to 327.67 s). The
data register (D) data can also be used as the setting value. File register (R) cannot be used.
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100ms Integrated timer T

(&) When the input conditions are set, the count starts. When the set value is counted, that timer contact
will turn ON.

(b) Even the input conditions are turned OFF, the 100ms integrated timer current value (count value)
will be held, and the contact state will not change.

(c) The 100ms integrated timer count value will be set to 0 and the contact will turn OFF when the RST
command is executed.

ON

o

Ao

seconds

>

T101 K100 >" X5 OFF B

Input conditions T 1.5 seconds 6 seconds
100ms integrated timer

o T e ﬂ
I [ RSTITI0L K  x7OFF

———X

Reset input T101 reset command ON

T101 coll ~ OFF — 9 seconds L - .

> < >

1 seconds 6 seconds
ON

T101 contact OFF

T233 current value |01 ~ 90—>91~100 =0 —> 1~60—>

(d) The value is set with a decimal, and can be designated from 1 to 32767 (0.1 to 3267.7 s). The data
register (D) data can also be used as the setting value. File register (R) cannot be used.

(e) When the bit selection parameter is set, the 100ms integrated timer current value (count value) will
be held even when the power is turned OFF.

(2) Setting of timer setting value from setting and display unit

The timer setting value can be set with the setting and display unit using device TO to T103.
(Variable timer)

Whether the setting value (Kn) programmed with the sequence program or the setting value set
from the setting and display unit is valid is selected with the bit selection parameters. The
changeover is made in a group for TO to T103. Even when set from the setting and display unit,
the setting value (Kn) program will be required in the sequence program. However, the Kn value
will be ignored. When the data register (D) is used for the setting value, the data register (D)
details will be used as the setting value regardless of the parameter.
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(3) Cautions for when using the same timer at two or more positions.
The timer programmed last will be valid even if the timer is set in the subprogram which is not
ladder-processed according to the branch as shown in the following circuit.

| | [ CALL P100

/1 [ CALL P110 ]

[ FEND |

[ NOPLF |
P100 M1000
|| T30 K50 »—
T30
| | { Yo >—
[ RET |
[ NOPLF |}
P110 M1000 .
| | T30 K100 >—
T30
| |
1

Y10 >
RET |
NOPLF |

[

[

In the circuit above, when M100 is ON, the subprogram of P110 will not be processed. However,
the value of K100 programmed in the subprogram of P110 will be valid as the T30 timer value.
Therefore, when the circuit above is executed, the timer setting value will be the value of K100
(100(s) obtained by 100(ms)*100), in other words, Y10 device will be ON after 10 seconds
although the subprogram of P100 is processed.

To make a correct operation, program the circuit as shown in the next page.
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M100
| | [ CALL P100 ]
M100
|/} [ CALL P110 |
[ FEND |
[ NOPLF |}
P100 M1000
| | [ MOV K50 D100
< T30 D100 >—
T30
| | Y10 >—
[ RET |
[ NOPLF |}
P110 M1000
| | MOV K100 D100 }—
< T30 D100 >—
T30
| | Y10 >—
[ RET |
[ NOPLF |

The circuit above enables that Y10 device will be ON after 5 seconds if M100 is ON and after 10
seconds if M100 is OFF.
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5.3.7 Counter C

(1) The counter counts up and detects the rising edge of the input conditions. Thus, the count will not
take place when the input conditions are ON.

Counter C

(a) The value is set with a decimal, and can be designated from 1 to 32767. The data register (D)
data can also be used as the setting value. File register (R) cannot be used.

(b) The counter count value will not be cleared even if the input conditions turn OFF. The counter
count value must be cleared with the RST command.

(c) When the bit selection parameter is set, the counter current value (count value) will be held
even when the power is turned OFF.

(2) Setting of counter setting value from setting and display unit

The counter setting value can be set with the setting and display unit using device Co to C23.
(Variable counter)

Whether the setting value (Kn) programmed with the sequence program or the setting value set
from the setting and display unit is valid is selected with the bit selection parameters. The
changeover is made in a group for CO to C23. Even when set from the setting and display unit,
the setting value (Kn) program will be required in the sequence program. However, the Kn value
will be ignored. When the data register (D) is used for the setting value, the data register (D)
details will be used as the setting value regardless of the parameter.
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(3) Cautions for when using the same counter at two or more positions.
The counter programmed last will be valid even if the counter is set in the subprogram which is
not ladder-processed according to the branch as shown in the following circuit.

M100
| | [ CALL P100
M100
/1 [ CALLP110
[ FEND |
[ NOPLF |
P100 M1100
|| C20 K50 »—
C20
[ < ovio >
[ RET  }—
[ NOPLF }—
P110 M1100
| | C20 K30 >—
C20
| | Y10 >—
[ RET  }—
[ NOPLF }—

In the circuit above, when M100 is ON, the subprogram of P110 will not be processed. However,
the value of K30 programmed in the subprogram of P110 will be valid as the C20 counter value.
Therefore, when the circuit above is executed, the counter setting value will be the value of K30,
in other words, Y10 device will be ON after 30 counts although the subprogram of P100
processed.

To make a correct operation, program the circuit as shown in the next page.

-72 -



5. Explanation of Devices
5.3 Detailed Explanation of Devices

M100
| | [ CALL P100 ]
M100
/1 [ CALL P110 |
[ FEND |
[ NOPLF |}
P100 M1100
| | [ MOV K50 D100
< €20 D100 >—
C20
| | Y10 >—
[ RET |
[ NOPLF |}
P110 M1100
| | [ MOV K30 D100 }—
< €20 D100 >—
C20
| | Y10 >—
[ RET |
[ NOPLF |

The circuit above enables that Y10 device will be ON after 50 counts if M100 is ON and after 30
counts if M100 is OFF.
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5.3.8 Data Register D

(1) The data register is the memory that stores the data in the PLC.

(2) The data register has a 1-point 16-bit configuration, and can be read and written in 16-bit units.
To handle 32-bit data, two points must be used. The data register No. designated with the 32-bit
command will be the low-order 16-bit, and the designated data register No. +1 will be the
high-order 16-bit.

(Example) Use of the DMOV command is shown below.

Circuit example

|

oo qoooo- 56 The X0 to 1F data is
LDMOV: K8X0 - stored in DO,1.

Data storage

D1 DO

‘Higth—order 16-bit| Low-order 16-bit ‘
4—»‘4—»

(X1F~ X10) (XF~ X0)

(3) The data that is stored once in the sequence program is held until other data is stored.

(4) The data stored in the data register is cleared when the power is turned OFF.

(5) Values that can be stored: agigzlciﬁg%igogégg } For 16-bit command (Using Dn)
Decimal -2147483648 to 2147483647 For 32-bit command
Hexadecimal 0 to FFFFFFFF } (Using Dn+1, Dn)

(6) Data registers DO to D8191 are all user release data registers.

(Note) The range of DO to D8191 is valid on the software version DO and higher.
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5.3.9 File Register R

(1) As with the data registers, the file registers are memories used to store data. However, there are
some that have fixed applications, and those that are released.

(2) The file register has a 1-point 16-bit configuration, and can be read and written in 16-bit units.
To handle 32-bit data, two points must be used. The file register No. designated with the 32-bit
command will be the low-order 16-bit, and the designated file register No. +1 will be the
high-order 16-bit.

(Example) Use of the DMOV command is shown below.

Circuit example

. oo qeooeoe peecee- The X0 to 1F data is
0 {1 LDMOV K8X0: RO _IY stored in RO,1.

Data storage

R1 RO

Higth-order 16-bit| Low-order 16-bit ‘
- p+——————>
(X1F~X10) (XF~XO0)

(3) The data that is stored once in the sequence program is held until other data is stored.
(4) The data stored in the file registers R4000 to R4499 and R6400 to R7199 and the user release
registers R6400 to R7199 is not cleared when the power is turned OFF.
The other file registers have fixed applications such as interface of the PLC and CNC, parameter
interface, etc.
(5) Values that can be stored: agigzLiﬁ]ZJ%StgogéggY } For 16-bit command (Using Dn)
Decimal -2147483648 to 2147483647 For 32-bit command
Hexadecimal O to FFFFFFFF } (Using Dn+1, Dn)
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5.3.10 Special Register SD

(1) Special register SD is a data register that the applications are fixed as 1-second counter, etc. Do
not use even a part not used currently in SDO to SD127 for other purpose such as temporary
memory.

Special register SD

(8) The register is cleared when the power is turned OFF.
(b) There is no limit to the No. that can be used in the program.
(c) The special register No. is expressed with a hexadecimal.

5.3.11 Index Register Z

(1) Z index register is available.
(2) The index register is used as ornaments for the device.

...... Aemmmmmmmpm e m

K3 i Z0

.......................

l_z—!
0
<

159

165 I

[ MOV | Kax0 | D520 4 D5Z Indicates D (5+2) = D8

.......................

(3) The index register has a 1-point 16-bit configuration, and can be read and written in 16-bit units.
(4) The data stored in the index register is cleared when the power is turned OFF.
(5) Values that can be stored: Decimal -32768 to 32767

Hexadecimal O to FFFF

(Notel) The display of the index registers Z0 is as shown below.

M
e
O
<i
A
W
N
o

.......................

.......................

(Note2) Don't use index resistor Z0, Z1 in high-speed program processing because the system
use these resistor in some function commands. If the resistor is used, operation of main
processing function commands may be unfixed.

-76 -



5. Explanation of Devices
5.3 Detailed Explanation of Devices

5.3.12 Nesting N

(1) This indicates the master control nesting structure.
(2) The master control nesting (N) is used in order from smallest number.

f
11 P
NO 5= M15
{1 , < A
I
B : Execute when A conditions are set.
1 !
L)
N1==M16
1 , >
: Execute when A,B conditions are set.
C I
I oo, —————— R
{1 {[Mci N2 imi7TH
N2 —Z= M17

Reset MC2to 7

Execute when A,B conditions are set.

Reset MC1to7

Execute when A conditions are set.
[VCR No 1
LIS uo N Reset MCOto 7

< Da
Execute when A,B,C conditions are set.

\P Execute regardless of A,B,C conditions.

(&) The conditions for each master control to turn ON are as follow.

MC NO M15|......... ON when condition A is ON
MC NO M16|......... ON when conditions A, B are ON
MC NO M17|......... ON when conditions A, B, C are ON

(b) The timer and counter when the master control is OFF is as follows.
- 100ms timer, 10ms timer: The count value is set to 0.
- 100ms integrated timer : The current count value is retained.
- Counter : The current counter value is retained.
- OUT command : All turn OFF.

5.3.13 Pointer P

(1) The pointer indicates the branch command (CJ, JMP, CALL) jump destination. The pointer No.
assigned at the jump destination head is called the label.

(2) Pointers PO to P249 are user release pointers.

(3) P255 always indicates END.
(P255 can be used as a device for CJ command, etc, but cannot be used as a label. This cannot
be used for the CALL command device.)
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Pointer
X1 J to label
11l s Tomooso- ump to labe
. P2
33 i LG L P20 poo (step 501)
Label " when X13 turns ON.
\ 36 ;
P20 " g
501 I
X17
| o< T Jump to END when
< CJ | P255
23 ! Loz L LS, X17 turns ON.
726 1 g

(4) The special usages of the pointers other than P255 are shown below.
P251, P360 to P368: Label for starting PLC high-speed processing program.
P252, P370 to P378: Label for starting PLC main (ladder) processing program.

(Note 1) Do not omit the label of P252 and P370 to P378 even when there is only a PLC main
processing program.

(Note 2) P251, P252 and P360 to P378 cannot be used as CJ, JMP or CALL command devices.

(Note 3) Do not create a program in which the P** in the PLC high speed processing program is
jumped to from the PLC main processing program.

(Note 4) The P** used as a CJ, JMP or CALL command device must be programmed so that the **P
will be sure to exist as a label in the same file as the command.

The PLC will not operate correctly if Notes 1 to 4 are not observed.

5.3.14 Decimal Constant K

(1) The decimal constant can be used in the following ways.
(a) Timer counter setting value: Designate in the range of 1 to 32767.
(b) Pointer No.: 0 to 159
(c) Bit device digit designation: 1 to 8
(d) Basic command, function command, exclusive command value setting
- 16-bit command: -32768 to 32767
- 32-bit command: -2147483648 to 2147483647
(2) The decimal constant is stored in the BIN value (binary) in the PLC.

5.3.15 Hexadecimal Constant H

(1) The hexadecimal constant is used to designate the basic command, function command and
exclusive command values.
- 16-bit command: 0 to FFFF
- 32-bit command: 0 to FFFFFFFF
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6. Explanation of Commands

6.1 Command List

6.1.1 Basic Commands

Command No.
Class Progess ) Symbol Process details of Page
unit sign steps
1 Start of logic operation
LD I 1t (A contact operation start) 12 104
1 Start of logic denial operation
LDI | == (B contact operation start) 12 104
Logical AND
] L
AND H (A contact serial connection) 12 106
Logical AND denial
L
ANI -1 (B contact serial connection) 12 106
I | |Logical OR
OR H (A contact parallel connection) 12 108
| | |Logical OR denial
ORI - (B contact parallel connection) 12 108
-—-+-4F-+-+-4F-1+- | AND between logical blocks (Serial
ANB r T | . g ( 1 | 110
HERN | ERS S S | B connection between blocks)
-—t+-4k----- 4F-1+- | OR between logical blocks
ORB L | I, qF-- (Parallel connection between blocks) 1 112
LDP % it Start of leading edge pulse operation 6 114
LDF % Ji Start of trailing edge pulse operation 6 114
Basic
command Bit
ANDP it Leading edge pulse serial connection 6 114
ANDF I} Trailing edge pulse serial connection 6 114
OrP |l i I | Leading edge pulse parallel connection 6 114
ORF |l il I | Trailing edge pulse parallel connection 6 114
INV Inversion of operation result 4 116
Conversion of operation result to leading
: 4
MEP ' edge pulse 17
Conversion of operation result to trailing 4
]
MEF v edge pulse 17
Conversion of operation result to leading
AV 6
EGP T edge pulse  (registration with Vn) 118
\Vn Conversion of operation result to trailing 6
EGF v edge pulse  (registration with Vn) 118
ouT |—< >—+ Device output 1/2/3 | 120
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Command No.
Class Proc_ess ) Symbol Process details of Page
unit sign Steps
SET Device set 12 | 126
RST Device reset 12 | 128
MC Master control start 2 130
MCR Master control release 1 130
Generate one cycle worth of pulses at rising
PLS edge of input signal 2 132
Generate one cycle worth of pulses at falling
PLF edge of input signal 2 132
FF Reversal of device output 7 134
Basic Device 1-bit shift
command Bit SFT 3 136
SFTP 9 136
MPS Registration of logical operation result 1 138
ead of operation results registered in
MRD Read of i I i dinMPS| 1 138
Reading and resetting of operation results
MPP registered in MPS 1 138
gnored (For program deletion or space
NOP [ d (F deleti 1 140
NOPLF NOPLF Ignored (For change pages during printing) 1 140
PAGE Ignored (Subsequent programs will be 2 140

controlled from O step of page n)
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6.1.2 Function Commands

(1) Comparison commands

Process Command No.
Class - - Symbol Process details of Page
unit sign
steps
LD= 3 146
hi _ Continuity state when (S1) = (S2)
16-bit AND= Non-continuity state when (S1) =/ (S2) 3 146
OR= 3 | 146
LDD= 3/4 | 148
Continuity state when
" _ (S1+1, S1)=(S2+1, S2)
32-bit ANDD= Non-continuity state when 3/4 | 148
(S1+1, S1) =/ (S2+1, S2)
ORD= 3/4 | 148
LD> 3 | 150
Continuity state when (S1) > (S2)
AND> Non-continuity state when (S1) <= (S2) 3 150
OR> 3 150
16-bit
LD>= 3 150
_ Continuity state when (S1) >= (S2)
AND>= Non-continuity state when (S1) < (S2) 3 150
OR>= 3 | 150
>
LDD> 34 | 152
Continuity state when
(S1+1, S1) > (S2+1, S2)
ANDD> Non-continuity state when 3/4 | 152
(S1+1, S1) <= (S2+1, S2)
ORD> 34 | 152
32-bit
LDD>= 3/4 | 152
Continuity state when
_ (S1+1, S1) >= (S2+1, S2)
ANDD>= Non-continuity state when 3/4 | 152
(S1+1, S1) < (S2+1, S2)
ORD>= 3/4 | 152
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Process Command . No.
Class unit sian Symbol Process details of Page
9 steps
LD< 3 154
AND< Continuity state when (S1) < (S2) 3 154
Non-continuity state when (S1) >= (S2)
OR< 3 154
LD<= 3 154
hi _ Continuity state when (S1) <= (S2) 3 154
16-bit AND<= Non-continuity state when (S1) > (S2)
OR<= 3 154
LD<> 3 | 158
Continuity state when (S1) =/ (S2) 3 158
AND<> Non-continuity state when (S1) = (S2)
OR<> 3 158
<
LDD< 3/4 156
Continuity state when
ANDD< Non-continuity state when
(S1+1, S1) >= (S2+1, S2)
ORD< 3/4 156
LDD<= 3/4 | 156
Continuity state when
i _ (S1+1, S1) <= (S2+1, S2) 3/4 156
32-bit ANDD<= Non-continuity state when
(S1+1, S1) > (S2+1, S2)
ORD<= 3/4 | 156
LDD<> 3/4 160
Continuity state when
(S1+1, S1) =/ (S2+1, S2) 3/4 160
ANDD<> Non-continuity state when
(S1+1, S1) = (S2+1, S2)
ORD<> 3/4 160
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(2) Arithmetic operation commands

Process | Command No.
Class ) . Symbol Process details of Page
unit sign
steps
+ 3 162
(D) +(S)—(D)
(BIN)
+P 9 162
16-bit
+ 4 162
(S1) +(S2)—(D)
BIN
+P (BIN) 10 | 162
+
(BIN)
D+
(D+1,D) + (S+1,S)—(D+1,D) 8/4 | 164
(BIN)
D+P 9/10 | 164
32-bit
D+ 45 | 164
(S1+1,S1)+(S2+1,52)—(D+1,D)
BIN
D+P (BIN) 10/11 | 164
- 3 166
(D)—(S)™(D)
BIN
-P (BIN) 9 166
16-bit
- — -..S1:S2:D H 4 | 166
(S1)—(S2)—(D)
BIN
-P (BIN) 10 | 166
(BIN)
D- 3/4 | 168
(D+1,D)—(S+1,S)—(D+1,D)
BIN
D-P (BIN) 9/10 | 168
32-bit
D- —{D-is1:s2:D H 45 | 168
(S1+1,51)—(S2+1,52)—(D+1,D)
— BIN
D-P —{BEEiTEs e BN 10111 | 168
* 4 170
(S1) x (82)—(D+1,D)
16-bit
*P —[FBTEITES T |BN 10 | 170
(BIN) . o
D —{D*1S1:52:D M |(S1+1,S1) x (52+1,52) 56 | 172
32-bit —(D+3,D+2,D+1,D)
D*P | —[D*PiS1:S2:D H |(BIN) 11712 | 172
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Process | Command No.
Class ) . Symbol Process details of Page
unit sign steps
/ / iS1:S2:D .
| — H 6D = (52)» 506 | 174
16-bit Quotient (D) Remainder (D+1)
P —/P:s1:s2:D H |BIN) 11/12 | 174
/
(BIN) R
D/ —{D/isS1is2:D .
_ ' H (S1+1,S1) = (S2+1,S2) — 56 | 176
32-bit Quotient (D+1,D) Remainder (D+3, D+2)
D/P —D/PiS1:52:D H |(BIN) 1112 | 176
B+ —[B+Isiis2i D H 5/6 | 178
(S1)+(S2)~(D)
B+P | —BiBISITE T H |BCD 1112 | 178
B- —B-is1:i52:D H 56 | 180
(S1)—(S2)7(D)
e BCD
Four-rule B-P —{B-PiS1:S2'D H (BCD) 11/12 | 180
operation | ;.
(BCD) B* —[B*7s1is2' D H 56 | 182
(S1) x (S2)7(D+1,D)
BP | —EIEITEs B |BCPD) 1112 | 182
B/ B/:S1:S2:D .
— H 1) = (s2) s 56 | 184
Quotient (D) Remainder (D+1)
B/P —B/P: S1:S2:D H4 |(BCD) 1112 | 184
INC NG D 2 | 186
16-bit (D) +1— (D)
INCP 8 186
+1
DINC 2 188
32-bit (b+1,D)+1— (D +1, D)
DINCP 8 188
DEC 2 190
16-bit (D)-1—(D)
DECP DECP: D H 8 | 190
-1
DDEC DDEC: . D.H 2 | 192
32-bit (D+1,D)-1— (D +1,D)
DDECP 8 192
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No.
Class Prﬁﬁietss Corsnim:nd Symbol Process details of Page
9 steps
NEG +(D)——> D) 2| 194
BIN data
NEGP 8 | 194
Comple- .
ment of 2 16-bit
DNEG
(D*L,D)———> (0 +1,D) 2| e
BIN
DNEGP data 8 | 196
(3) BCD <«* BIN conversion commands
No.
Class Prgﬁietss Corsnim:nd Process details of Page
9 step
BCD BCD conversion 3 198
16-bit S ———>©®
BCDP "L BIN (0to 9999) o | 198
BCD
DBCD BCD conversion 4/5 200
32-bit (§+E1,_S) ———» (D+1,D)
DBCDP BIN (0 to 99999999) 10111 | 200
BIN BIN conversion 3 202
16-bit © > ©
T
BINP BIN (0O to 9999) 9 202
BIN
DBIN BIN conversion 4/5 204
» (S+1,S1) ——— H(D+1,D)
ot BIN (0 to 99999999
DBINP Ot ) 10/11 | 204
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(4) Datatransmission commands

No.
Class Procgss Command Process details of Page
unit sign step
MOV 3 206
16-hit (S —————— (D)
MOVP 9 206
DMOV 3/4 208
32-hit . (S+1,8)————(D+1,D)
DMOVP 9/10 208
Trans-
mission
CML - 3 210
16-bit (S) » (D)
CMLP 9 210
DCML 3/4 212
32-bit - (S+1,S) ——— > (D+1,D)
DCMLP 9/10 212
XCH 4 214
16-bit +(D1) > (D2)
XCHP 10 214
Conversion
DXCH 4 216
32-hit -(D1+1,D1) «— (D2+1,D2)
DXCHP 10 216
Batch BMOV | —[BMOV :s ) o) 5 | 218
trans- 16-bit = = In
mission BMOVP | —[BMOVP!S = = P
5 220
Batch trans- ' FMOV | —LFMOV :S )
mission of | 16-bit () = I”
same data FMOVP | —{EMOVR( S éE v 1| 220

STt I Tt FUT s PN




6. Explanation of Commands
6.1 Command List

(5) Program branch commands

Process | Command . No.
Class ) . Symbol Process details of Page
unit sign
step
CJ Jump to Pn after input conditions are met 2 222
Jump —
JMP Jump to Pn unconditionally 2 222
z:](()jgram FEND TEEND End process during sequence program 1 224
Subroutine - CALL Execute P** sub-routine program after 2 226
call input conditions are met
— CALLP 8 226
o RET Return to main program from subroutine 1 296
program
_ FOR 5 230
Execute n times between to| NEXT
Return . NEXT 4 230
_ BREAK Forcibly end the execution of 5 232
_ BREAKP BREAKPED%P*j}—+ to[ NEXT| cycle and jump to pointer Pn 11 232
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6. Explanation of Commands
6.1 Command List

(6) Logical operation commands

Process | Comman : No.
Class unit d sign Symbol Process details of Page
step
WAND | ——WAND S iD 3 | 234
(D)~ (S)— (D)
WANDP 9 234
16-bit
WAND | —{WAND:S1: S2;: DHH 4 | 234
(1)~ (S2) — (D)
WANDP | —{WANDP: S1; S2: D H 10 | 234
Logical AND
DAND 3/4 | 236
(D+1,D)A(S+1,S)—> (D +1,D)
DANDP 9/10 | 236
32-bit
DAND | —IDAND: s1:S2: DH 45 | 236
(S1+1,S1)~(S2+1,S2)— (D+1,D)
DANDP | —IDANDP is1:S2:DH 1011 | 236
WOR 3 238
D)V () — (D)
WORP 9 238
16-bit
WOR | —IWOR:s1is2i D H 4 | 238
(S1) V (S2) — (D)
WORP | —IWORP:s1: s2 DH 10 | 238
Logical OR
DOR 3/4 | 240
D+1,D)V(S+1,S)— (D+1,D)
DORP 9/10 | 240
32-bit
DOR | —IDOR:S1iS2: D H 45 | 240
(S1+1,S1)V(S2+1,S2)— (D +1,D)
DORP | —IDORPis1iS2:DH 1011 | 240

- 88 -




6. Explanation of Commands
6.1 Command List

No.
Class Prﬁﬁﬁss an;im;m Symbol Process details of Page
9 step
WXOR 3 242
- (D)>4(S) — (D)
WXORP 9 242
16-bit
WXOR | —IWXOR:s1is2: DH 4 | 242
- (S1) #4(S2)— (D)
WXORP | —IWXORP:S1:82: DH 10 | 242
Exclusive OR
DXOR 3/4 | 244
- (D+1,D) \4(S+1,S) — (D+1,D)
DXORP 9/10 | 244
32-bit
DXOR | —IDXOR:S1is2:DH 45 | 244
- (S1+1,S1) 3+ (S2+1,52) — (D+1,D)
DXORP | —IDXORP:s1:s2:DH 1011 | 244
WXNR 3 246
-(D)4(S)— (D)
WXNRP 9 246
16-bit
WXNR 4 246
- (S1)34(S2)— (D)
WXNRP 10 246
Non
exclusive OR
DXNR 3/4 248
.(D+1,D)>A(5+1,S) — (D+1,D)
DXNRP 9/10 | 248
32-bit
DXNR 4/5 248
- (S1+1,51) 4 (S2+1,52) — (D+1,D)
DXNRP | —DNXRP:S1i s2:DH 1011 | 248
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6. Explanation of Commands

6.1 Command List

(7) Rotation commands

No.
Class PrSﬁie;ss Cor:imnand Symbol Process details of Page
g step
ROR b15 (D) b0 SMlZ‘ 3 250
RORP 9 250
16-bit
RCR b15 (D) b? ‘SM12 3 252
Right |+ O
rotation L —
RCRP Rotate n bits right. 9 252
D+1 D
DROR |b3(1~ b6 b15 = bo SM12‘ 3 | 254
N |
DRORP Rotate n bits right. 9 254
32-bit
D+1 (D)
DRCR b31~ bl6 bl5~ b0 SM12 3 256
[
DRCRP Rotate n bits right. 9 256
| N 3 |
ROLP Rotate n bits left. 9 258
16-bit
RCL SM12| |b15 (D) b0 3 260
Left rotation ‘ !4 ] T
RCLP Rotate n bits left. 9 260
(D+1) (D)
DROL SM12  b3l~ bH16 bl ~ b0 3 | 262
DROLP Rotate n bits left. 9 262
32-bit
(D+1) (D)
DRCL 5M12| |b31~ b16‘ b15 ~ bO 3 264
| [ | \ H
DRCLP Rotate n bits left. 9 264
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6. Explanation of Commands
6.1 Command List

Process | Command No.
Class ) . Symbol Process details of Page
unit sign
step
SFR b15 bn  bo 3 266
16-bit . [ ]
Right shift SFRP SFRPDHH B]fo‘ [ | b|0 |SM12| 9 266
n
4 268
Device DSFR (D)
unit |\\‘||\\|H\|‘\
DSFRP O TV TTTT] 10| 268
SFL SFLiD inH b15  bn bo 3 270
16-bit L L1 — |
- M12 bl b0
Left shift SFLP 13 Pfar o~a 9 | 270
n
DSFL 4 272
Device (D)
unit LTI TSI
DSFLP CTTTTYTTIol 10| 22
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6. Explanation of Commands
6.1 Command List

(8) Data processing commands

No.
Class Procgss Command Symbol Process details of | Page
unit sign
step
S2
SER | —{SERIs1iszipH | Gl %Iﬂ 5 | 274
L’(D) :Match No.
SERP —{SERP; S1: S2: DH (D+1) :Number of match 11 | 274
data pieces
16-bit ) 32 bit
Search DSER | —DSERS1IS2IDH |@n (52) 5 | 276
: ! 1 ! LN
Y—>(D) :Match No.
DSERP (D+1) :Number of match 1 276
data pieces
S
SUM b5 bo 4 | 278
%Number of bits
SUMP setto 1. 10 278
Number of | 16-pjt
bits set to 1
DSUM (s+1) () 4 280
Y R Numbeir of bits
tto 1.
DSUMP Setto 10 | 280
DECO [DECO:S:DinH 8— 256 decode 5 5 282
!SZ Decode %I
sy ! ' | 2" bits
DECOP | —IDECOP:S:DinH n = 11 | 282
Decode 2"-bit
BCD 2 digits — 256 decode
(S) sbits
S.BDECO [ =¥ eco %1 A 4 | 284
BIN i 1| 256 bits
I — | ! :
SEG b3~b0 3 | 286
16-bit ) 7sec P
SEGP 9 | 266
ENCO 236—> 8 encode 5 288
Encode 2"-bit — :I Encode (D)
ENcOp | —fENCOPISTDImH | = AN EPE R P
16-bit data average value
Average . : : :
16-bit _[S.AVEg S: D: nj—+ 1 n 5 290
value S.AVE T_Zl (S+i) — (D)
=
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6. Explanation of Commands
6.1 Command List

(9) Other function commands
No.
Class Prgﬁietss Cor;imnand Symbol Process details of Page
g step
SC;rry flag — S.STC SSTC Carry flag contact (SM12) is turned on. 1 292
Sezg flag — S.CLC Carry flag contact (SM12) is turned off. 1 292
Bit test (A contact operation start handling)
LDBIT (Note 1) 2 294
Bit test (A contact series connection
ANDBIT handling) (Note 1) 2 | 294
Bit test (A contact parallel connection
o ORBIT handling) (Note 1) 2 | 294
BIT -0l
Bit test (B contact operation start handling)
LDBII (Note 1) 2 296
Bit test (B contact series connection
ANDBI! handling) (Note 1) 2 | 2%
Bit test (B contact parallel connection
ORBII handling) (Note 1) 2 | 29
(©)
BSET |b15 |bn‘ b|0 2 298
BSETP ty g | 298
1-bit
(©)
BRST |b15 |bn‘ b|0 2 300
BRSTP Yo g | 300

(Note 1) LD<=, AND<=, OR<=, LD<>, AND<> and OR<> are used for input.
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6. Explanation of Commands

6.1 Command List

6.1.3 Exclusive Commands 1

No.
C d
Class Procgss omman Symbol Process details of Page
unit sign step
Reads the data of the buffer
F T memory of MELSEC intelligent
) FROM | —FROM:n1:n2:Dn:n3 H function unit out to the C6/C64 S 304
Intelligent ) PLC.
function | 16-bit
Writes the data of C6/C64 PLC
TO register into the buffer memory of [ 5 304
MELSEC intelligent function unit.
Reads the word device data of 6 308
READ the desig_nated station out to the
local station.
12 308
Bit
Writes the data of the local 6 308
station to the word device data of
WRITE the desianated stati
—[GBWRITE!Uni51i 52! i 52| € designated station. 12 | 308
pre Reads the word device data of
_[G'SREAD :UniS1 S2 D1 D2 D€}_+ the designated station out to the 7 308
SREAD local station.
{GPSREAD R8T 82 DI B B3] |(WVin confimation ;’f thetarget | o | 308
Transient Bit P )
command i
pre Writes the data of the local
_[G'SWRITE iUn:S1: 52 D1 D2: D?ZH station to the word device data of | 7 308
SWRITE the designated station.
[CPSWRITE UniST 82 BT B2 H3H g‘t’g'ttlgrfzg‘;:g‘lgggﬂ ;’f thetarget || 308
—[G.RIRD {Un S1iD1 D2]—+ Rea}d the devicz_—:‘ data from the 5 318
RIRD designated station CPU.
: Valid on QnA series Ver.J and
—GP.RIRD:Un: S1:D1:D2]+4 fﬂgher.) Q 11 | 318
Bit
—GRIWT Un: S1iD1: D2J—+ Writes the device data to the 5 318
RIWT o designated station CPU.
: Valid on QnA series Ver.J and
—GP.RIWT:Un; S1:D1: D24 f]igherl) Q 11 | 318
{ZBOBEN TR 1§11 8% Dl:H Open a connection with the client
OPEN : : ERSE device to communicate with. 12 | 322
Bit ) S Close the connection with the
CLOSE |—{ZP.CLOSE;:"Un"isS1iS2:D1]H4 client device that is 12 | 326
Transient communicating with.
trans- - -
mission . . Sends data to the client device.
BUFSND | -{zP.BUFSND: "Un":S1:52:S3iD1]H | (Fixed-buffer communication) 13 328
Bit
Reads the data received from the
BUFRCV | {zP.BUFRCV:"Un"iS1iS2!D1:D2 ] |client device. 13 | 332

(Fixed-buffer communication)
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6. Explanation of Commands
6.1 Command List

6.1.4 Exclusive Commands 2

No.
C d
Class Prgﬁie;ss omman Symbol Process details of Page
sign step
—[S.ATC:Kn:Rn:Rmi Mn]4 | K1: Tool number search 342
K2: Tool number AND search 343
K3: Tool change 344
K4: Random position tool change 345
K5: Forward rotation of pointer 346
ATC . S.ATC K6: Reverse rotation of pointer 6 346
K7: Normal rotation of tool table 347
K8: Reverse rotation of tool table 347
K9: Tool data read 348
K10: Tool data write 349
K11: Automatic write of tool data 350
K1: Rotary body index 355
ROT — S.ROT —[S.ROT:Kn :Rn:Rm: Mn}+4 Yooy 6
K3: Ring counter 359
TSRH . S.TSRH | —[S-T8RH! RnYRm’ Min |4 Spare tool selection in tool life management 5 360
S.DDBA _ _ ,
(Asynchro- Data designated after Rn/Dn is read/written. 3 371
nous)
DDB -
S.DDBS _ _ _
(Synchro- Data designated after Rn/Dn is read/written. 3 376
nous)
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6. Explanation of Commands
6.2 Command Formats

6.2 Command Formats
6.2.1 How to Read the Command Table

The basic command and function command explanations are as follow.
Example of D+ command

/— ‘ The command signal is indicated.

OD+, D+P:- BIN 32-bit addition

Usable device Digit
N in- . No. of
Bit device Word device Ct(;ﬂts ng de?lg- Index steps
x[Y[m[L]F[B[sB][T[sM v|T]c]D[R[W[sw]z[sD[k[H| P | "®""
S|O|0O|O0O|O|O|O|O (@) O|0O|O0O|O0O|O|O |0O]|]O|0O]|O o o 3/4
D O|O0O|O|O|O|O O O[O|O0O|O|O|O |O]|O
Sljo|o|Oo|Oo|O|O]|O O O[O0 |O0O|O|O |OlO|O|O
S2|0|0|0|O|O|0O]|O (@) O|0O|O0O|O0O|O|O |0O]O|0O]|O @) O 4/5
D O|0|O0|0|O0 |0 (@) O|0|O0O|O0|O|0O |0O|0O
- A circle is indicated if digit
gxpressedl_wn? T c J designation of the bit device is
ame applies for C. possible.
The devices that can be used with| ~ [The commands that can use
the D+ command are circled. an index (Z0 to Z13) are circled.
The No. of steps of the D+ command is indicated.
This is a No. of steps required for the store in the controller.
In programming with MELSEC PLC development tool (GX Developer), the
displayed No. of steps may be different from this No. of steps.
Description such as “4/5" indicates that the No. of steps is different
depending on the designation device or the type of the command. For the
32-bit command, two steps are required for the constant. In the example for
the D+ command, if S2 is the word device, the No. of steps will be 4 steps,
and if S2 is the constant, the No. of steps will be 5 steps.
The command executed only at the leading edge (***P command) uses 6
steps bigger than the command executed when ON(***command).
e .
Setting data
Addition command Addition data or head No. of
S1 |device where addition data is
""" [ i t d_
I+ o+ isiis2 o | |77
—< Addition data or head No. of
S2 |device where addition data is
_____ e stored.
f +—F—bwrisiis2 b}
Head No. of device to store
D laddition results.
N

The D+ command circuit display format is indicated.

The functions, execution conditions and program examples of each command are explained on the
following pages.
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6. Explanation of Commands
6.2 Command Formats

6.2.2 No. of Steps

The basic No. of steps in the sequence command includes step 1 to step 6.
Main examples of each step are shown below.

Basic No. Command (mnemonic) Circuit display
of steps
LD, ANI, ANB, ORB
Stp 1l |\src clc, FEND, RET, P+ <
FEND
INC | D10
step2 |INC DEC,PLS, PLF, S
CJ, CALL CALL! P20
-{movik100iD100
Step3 |MOV, =, BCD, OUT, T { < 7o bL
BCD! DO | D1
T K1 -
DMOV [K12345! DO
Step 4 DMOV, +, -, XCH 2 steps worth
_*+_1.D0 K100} D1’
Step5 |D+, D-
"D* | Do | KI123456 ' D10
Step6 |D* DI g e R R B
2 steps worth

As shown above, the command code, source and destination in basic No. of steps for the command
are equivalent to one step each. Only a part of commands, the 32-bit command constant K, H, a part
of command code B, SB, V, T or C device uses two steps.

(Notel) The command executed only at the leading edge (***P command) uses 6 steps bigger than
the command executed when ON (*** command).

For example, the MOV command uses 3 steps, and the MOVP command uses 9 steps.

(Note2) If the constant value in the DMOV or D* command, etc., is small, a display in which there is a
space equivalent to one step will occur between the source (S) and destination (D) or

between the source (S2) and destination (D). (Section marked with * in diagram.)

r
o
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6. Explanation of Commands
6.2 Command Formats

6.2.3 END Command

The END command is automatically created in both a circuit mode and a list mode.

6.2.4 Index Qualification

(1) Index qualification

(a) Index qualification is an indirect setting made by using an index register.
When an index qualification is used in a sequence program, the device to be used will
become the device number designated directly plus the contents of the index register.
For example, if D2Z2 has been designated, and the content of Z2 is 3, D(2+3), or D5, will
become the designated device.

(b) There are 14 index registers, from Z0 to Z13.
Each index register can be set between —32768 and 32767.
Index qualification is as follows:

X0

}—[MOV K-1 z0 The value 1 is stored at Z0
X0 = =
MO D107 Do The data D10Z0 = D{10 + (-1)} = D9,
}—i Har& is stored at DO.

—— Index qualification

A case where index qualification has been performed, and the actual process device, would be as
follows:

(Example) When Z0 =20 and Z1 =-5

Ladder example Actual process device

X0 X1

— MoV ko 20 }—{ ——— mov k120  wo4E ]—{
]_ Description
n MOV K- Z1
© > (K100Z0 -*++-K(100+20) = K120

X1 \W53 ...... K(,§V3\7 5): WA4E

" mov 00zo wssz1 } L» Hexadecimal number

X0 X1
] Movko 70 H }—{ ——— MoV k2xe4  Kim33 ]—{

Description
B MOVK—5 71 H K2X50Z -+ K2X(50+14) = K2X64

K20 is converted to

X1
— F——— MoV k2x50z0 k1m38Z1} hexadecimal

K1M38Z1:::--- K1M(38-5)= K1M33

Ladder example and actual process device
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6. Explanation of Commands
6.2 Command Formats

(2) Devices which can be index-qualified
With the exception of the restrictions noted below, index qualification can be used with devices
used with contacts, coils, basic commands, and application commands.

(a) Devices which cannot use index qualification
Device Meaning

H 32-bits constant

Pointer used as labels

Index register

Timer setting value, coil

Counter setting value, coil

O||N|[T|R

(b) Devices in which the index resistors are restricted
Device Meaning Example

Z0 or Z1 can use only to timer T020 K100

contact. |—/{/I/—<T1 >—|

Z0 or Z1 can use only to counter |, €91 K100

contact. |—,{/I/—<C1 >—|

For the current value of a timer and a counter, index resistor No. is not restricted.

Timer setting value

X0 K100 (Cannot use index qualification)
|
_{ | TO >
M100 /——Timer current value

_| BCD T0z4 K4Y30 :l_
Counter setting value
X1

K10 y'en (Cannot use index qualification)

_| I C100 >_

M100 ——Counter current value

_| BCD C100z6 KOY40:|_

(c) Others
1) Bit data
Device number can be index-qualified when performing digit designation.
However, index qualification is not possible for digit designation.

— ——BIN kaxozz Do
|

_ Setting that enables device number
index qualification

If Z2 = 3, then X(0+3) = X3

— —— =i 1@\4,|;3x0 Do

Setting that cannot enable digit
" designation index qualification
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6. Explanation of Commands
6.2 Command Formats

6.2.5 Digit Designation

A digit may need to be designated for the bit device (X, Y, M, L, SM, F) when using the function
command. How many points of 4-point unit bit devices are to be used with the 16-bit or 32-bit
command is selected with this digit designation.

Use device K when designating the digit. The designation range is as shown below. A random bit
device can be set for the bit device.

(a) 16-bit command: K1 to 4 (4 to 16 points)
(Example) Setting range with digit designation of X0 to F 16-bit data

XF XC XB X8 X7 X4 X3 X0

I |
K1 designation range
4

(4 points)
K2 designation range

(8 points)

-4

K3 designation range

(12 points)
K4 designation range

(16 points)

<
%

/'Y

(b) 32-bit command: K1 to 8 (4 to 32 points)
(Example) Setting range with digit designation of X0 to 1F 32-bit data.

X1F XICXIB  XI18 XI7  X14 X13  X10 XF XCXB X8 X7 X4 X3 X0

K1 Idesign ation range

(4 points)]

_K2 designation range
(8 points)

- K3 designation range
(12 points)

K4 designation range
(16 points)

K5 designation range
(20 points)

A

K6 designation range
(24 points)

A

K7 designation range
(28 points)

I}

K8 designation range
(32 points)
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6. Explanation of Commands
6.2 Command Formats

(1) When a digit is designated on the source (S) side, the values that can be handled as source data
will be as shown below.

Table of digit designations and values that can be handled

For 16-bit command

For 32-bit command

K1 (4 points) 0~15 0~15
K2 (8 points) 0~255 0~255
K3 (12 points) 0~4095 0~4095
K4 (16 points) -32768~32767 0~65535
K5 (20 points) — 0~1048575

K6 (24 points)

0~167772165

K7 (28 points)

0~268435455

K8 (32 points)

-2147483648~2147483647

Program example Process
For 16-bit command |
K1X0 |[X3X2|X1X0
[ YR e - har
11 L MOV : K1X0: DO_ Becomes 0
14 A N\
T BLG - c e B4 B3B2 B1B0
Source (S) data polo|o|ofo|o|o|o|o|o|o|o]o[x3x2x1xa
For 32-bit command |
K1XO0 [X3[X2|X1{x0
H_/
Becomes 0
N\
14 N\
| | | r_ _______ R, P Bls .......................... B4B3BZBlBO
11 [DMOV: K1X0: DO
‘ T polofofo|o|o|ojo|o|o|0]|0 |0 [X3X2X1X0
D1
Source (S) data olo|lo|o|o|o|olo|o|o|o|olo|o|oO]|O
B31 - ---B16
. J
Y
Becomes 0
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6. Explanation of Commands
6.2 Command Formats

(2) When a digit is designated on the destination (D) side, the No. of points designated by the digit
will be the target of the destination side.

Circuit side Process
When source data (S) is a value |
1 2 3 4
f_)\ﬂ_)\ﬂ_')\ﬂ_')\ﬁ
H1234 |00 |0|1(0|0f1(0|0OfO|1|1(0O|1|0(0O
v J
|| { MOV [H1234{K2MO 0
‘ T M15 ................ M8 M7 ................ MO
Destination (D) side K2MO o|0|1|1(0|1|0|0
. N A
Y
Does not change 3 4
When source (S) data is a bit device |
M15 -+ e M8M7 v vieeeeenn MO
KIMO laploppopppopljoojajajajofa
% ——
| ________________ (Note). — O
: : EMOV EKlMOE-KZMlOO MLLS - e M108M107- - - - - - M104M103 - - - - M100
‘ T K2M100 olololo/1]1]0/1
“
. . g
Destination (D) side Does not change The M3 to MO data
is stored here
0 is stored here
When source (S) datais a word device
Bls ................ 8887 .............. BO
DO (1|1(1|0(1|0|1|0|1|0|0|1|2|1|0|2
| :
|| [Mov [ Do K2m100 {
‘ T Mlls AAAAAAAAAAAAAAAAAA M108M107 .................... Mloo
Destination (D) side K2M100 1]0j0j1j1j1]0]1
. J
'
Does not change

(Note) The display of the circuit having a digit designation will be as follows.

M
<
Q
<
<
o
<
[
o
o
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7. Basic Commands

7. Basic Commands

These commands are the basis for the sequence programs. The sequence program cannot be
created without these commands.

The circuit can be created (programmed) with the same image as creating a circuit by combining the
actual relay A contacts and B contacts as done conventionally.
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7. Basic Commands
LD, LDI

O LD, LDI ... Operation start

Usable device -
Digit
Bit device Word device Con- I inter| desig- | Index | O ©f
stant nation steps
X|{Y|M|L|F|BI|SB|T|SM|V |T |C|D|R|W|SW|Z|SD|K |H P
O|l0|O0|0O0|O0|0O|0O|0O]|O @) 1/2
(Note) In the modification of index, 2 steps are used for B or SB device.
| [ X9 |« Device No.
—i <>
LDI i H < ba

Function

LD is the A contact operation start command and LDl is the B contact operation start command. The
ON/OFF information of the designated device is read in as the operation results.

Execution conditions
This is executed per scan regardless of the device ON/OFF setting.
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7. Basic Commands

LD, LDI
Program example
(1) Program used at head of circuit block.
Coding
M32 Y10 No. of Com- Device
10 “ % steps mand
M32 Y11 10 LD M32
A1 11 ouT Y10
12 LDI M32
13 ouT Y11
14
(2) Program used at head of circuit block connected with ANB.
Coding
i - - No.of | Com- ,
Device
X0 M9 M13 _! Y99 steps mand v
99 _|M3|_|5 — 9 |LD X0
I Ly 100 LD M9
ANB | 1l
- - : 101 AND M13
\ 102 ORI M35
Circuit block_ 103 ANB
connected with ANB.
104 ouT Y99
105
(3) Program used at head of circuit block connected with ORB.
Coding
X8 M1 _I M99 No. of Com(; Device
| | |1 steps man
93 111 ' < P
X12  M60 93 LD X8
1 —F 94 |AND |M1
| | ORB
- - 95 LD X12
Circuit block 96 ANI M60
connected with ORB. 97 ORB
98 ouT M99
99
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7. Basic Commands
AND, ANI

O AND, ANI ... Serial connection of contact

Usable device -
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|{Y|M|L|F|BI|SB|T|SM|V |T |C|D|R|W|SW|Z|SD|K |H P
O|l0|O0|0O0|O0|0O|0OC|0O]|O O 1/2
(Note) In the modification of index, 2 steps are used for B or SB device.
| [ X0 |- Device No.
AND I ” 11 < ba
|
ANI i |} H < ba

Function

AND is the A contact serial connection command, and ANI is the B contact serial connection
command. The ON/OFF information of the designated device is read in, and the AND operation with
the operation results up to that point is executed. The result is the operation result.

Execution conditions
This is executed per scan regardless of the operation results before the AND, ANI commands.
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7. Basic Commands
AND, ANI

Program example
(1) Program used after LD, LDI, AND or ANI, etc.

Coding
10— ——3 ¢y | Seps | mana | Deviee
" one i T e
X5 M8 M11 Y34
17 1 |} 4 % > 12 LDI X4
/ I}/II9 13 ANI M7
ANB " 14 |ORB
15 ANI M9
16 ouT Y33
17 LD X5
18 LD M8
19 OR M9
20 ANB
21 ANI M11
22 ouT Y34
23
(2) Program used to connect contact in parallel with coil.
Coding
- sl | Seps | mana | Deviee
o , Y36 N 93 LD X5
1 o 94 |oOuT Y35
Y D V37 95 [AND [x8
96 ouT Y36
97 ANI X9
98 ouT Y37
99
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7. Basic Commands
OR, ORI

O OR, ORI ... Parallel connection of one contact

Usable device -
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|{Y|M|L|F|BI|SB|T|SM|V |T |C|D|R|W|SW|Z|SD|K |H P
O|l0|O0|0O0|O0|0O|0OC|0O]|O O 1/2
(Note) In the modification of index, 2 steps are used for B or SB device.
Device No.
[ [ %
1l | < ba

Function

OR is the one A contact parallel connection command, and ORI is the one B contact parallel
connection operation command. The ON/OFF information of the designated device is read in, and the
OR operation with the operation results up to that point is executed. The result is the operation result.

Execution conditions
This is executed per scan regardless of the operation results before the OR, ORI commands.
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7. Basic Commands

OR, ORI
Program example
(1) Program used at head of circuit block.
Coding
X3 Y33 No. of Com- Device
10 |} % > steps | mand
X4 10 LD X3
' II [ 11 OR X4
7o 12 |OR X5
):E') 13 |[ouT |VY33
M11 Y34
| | 14 LD X5
14 1l 1l < b
X6 15 AND M11
¥ 16 |ORI X6
17 ouT Y34
18
(2) Program used in circuit.
Coding
X5 M8 Y35 No. of Com- :
Device
93 |} |} < ba steps | mand
M9
I . 93 LD X5
Mll 0 94 LD M8
L
g 95 OR M9
X6 M111 M113 Y36 96 ORI M10
| | |
99 11 .H’l’ > 97 ANB
M105 98 ouT Y35
“ 99 LD X6
Lho 100 |LD M111
101 ANI M113
102 OR M105
103 OR L10
104 ANB
105 ouT Y36
106
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7. Basic Commands
ANB

O ANB ... Serial connection of circuit block

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y/M|L|F|BISB|T|SM|V|T |C|D|R|W|SW|Z |SD|K |H P
1

/\

A block B block

Function

(1) AND operation of the A block and B block is executed, and the operation results are obtained.

(2) The ANB symbol is a connection symbol instead of a contact symbol.

(3) When consecutively writing ANB, a max. of 7 commands (8 blocks) can be written. The PLC
cannot execute a correct operation if 8 or more commands are written consecutively.
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7. Basic Commands
ANB

Program example
Program that serially connects continuous circuit blocks.

1 x0 1 x2 1 x4 [ x6 | xs M7
10 ¢—| F— : : : : >
[Hjhjj A

Coding
stops | mana | Deviee

10 LD X0
11 OR X1
12 LD X2
13 OR X3
14 ANB

15 LD X4
16 OR X5
17 ANB

18 LD X6
19 OR X7
20 ANB

21 LD X8
22 OR X9
23 ANB

24 ouT M7
25
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7. Basic Commands
ORB

O ORB ... Parallel connection of blocks

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
XY L|F|BI|SB|T|SM{V|T |C|D|R|W[SW|Z|SD|K|H| P
1
A block
1] <
|
A
5 B block || ™Sors
|1l
]
\ OR or ORI is used for
the one contact
parallel connection.
Function

(1) OR operation of the A block and B block is executed, and the operation results are obtained.
(2) ORB connects circuit blocks with two or more contacts in parallel. Use OR or ORI to connect

10

X0 X1
[ [

1l 1l

X2 X3

I I

1 T

X4 !
Ly

A1 J

circuit blocks with only one contact in parallel.

Coding
steps | mana | Deviee

10 LD X0
11 AND X1
12 LD X2
13 AND X3
14 ORB
15 ORI X4
16 ouT Y10
17

(3) The ORB symbol is a connection symbol instead of a contact symbol.
(4) When consecutively writing ORB, a max. of 7 commands (8 blocks) can be written. The PLC
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7. Basic Commands
ORB

Program example
Program that connects continuous circuit blocks in parallel.

Coding
T S M steps | mana | Deviee
>|<|2_>|<§ 10 |LD X0
Al 11 |anD [x1
?‘|‘_>|<=5 12 |LD X2
“  x7 13 |AND [ X3
- 14 |ORB
15 |LD X4
16 |AND |Xx5
17 | ORB
18 |LD X6
19 |aNnD  [x7
20 |ORB
21 |out |wm7
22
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7. Basic Commands
LDP, LDF, ANDP, ANDF, ORP, ORF

O LDP, LDF, ANDP, ANDF, ORP, ORF ... Pulse operation start, pulse series connection, pulse

parallel connection

Usable device .
. . . Con- . D'g.lt No. of
Bit device Word device otant |POINter ggzugn- Index steps
XY/ M|L|F|BISB|T|SM|V|T|C|D|R|W|[SW|Z|SDIK|H| P
(O NONNONNONNG) O| O (@) 6
s 1
LDP it >
s |
LDF i >
S
] ]
S
i -
! —
T s |
=]
ORF >
1 s |
W
Setting data
Device used as
S
contacts
Function

(1) LDP is the leading edge pulse operation start command, and is ON only at the leading edge of

the designated bit device (When it turns from OFF to ON).

If a word device has been designated, it is ON only when the designated bit changes from 0 to 1.
In cases where there is only an LDP command, it acts identically to commands for the creation of

a pulse that are executed during ON (______P).

A ladder using an LDP command A ladder not using an LDP command

X0 X0
t— Mo [ ko | DO)—{:> H—— mov | KODO)—{

X0 X0
i wo > = H—— s Tm

(2) LDF is the trailing edge pulse operation start command, and is ON only at the trailing edge of the

designated bit device (when turns from ON to OFF).
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7. Basic Commands
LDP, LDF, ANDP, ANDF, ORP, ORF

Cautions

(1) Devices used for LDP have to be limited to the ones already output with OUT command, etc.
If the devices to be output later are used, the condition will not be achieved.

Correct example

X0 X5

10 | | M1 10
M1

13 It M1 17

x__ [ L[
xs__ L

M1 [

[ 1

M1 [ 1

Incorrect example

M1

i M1
iy

{ | M1

[ [ 1

X0
X5
M1

M1

(2) The commands such as LDP, LDF, etc. cannot use in high-speed program processing. Use the

commands such as PLS, MEP, etc.

| ANDP, ANDF |

(1) ANDP is a leading edge pulse series connection command, and ANDF is a trailing edge pulse
series connection command. They perform an AND operation with the operation result up to that
point, and take the resulting value as the operation result.

The ON/OFF data used by ANDP and ANDF are indicated in the table below:

Devices designated by ANDP | ANDP state | Devices designated by ANDF |[ANDF state
OFF—ON ON OFF—ON
OFF OFF OFF
ON OFF ON
ON—OFF ON—OFF ON

ORP, ORF |

(1) ORP is aleading edge pulse parallel connection command, and ORF is a trailing edge pulse
parallel connection command. They perform an OR operation with the operation result up to that
point, and take the resulting value as the operation result.

Program example

10

Devices designated by ORP | ORP state | Devices designated by ORF | ORF state
OFF—ON ON OFF—ON
OFF OFF OFF
ON OFF ON
ON—OFF ON—OFF ON
(1) Program to execute the MOV command at leading edge of X0 or X1.:
Coding
XOITI [MOV KO DO No. of Com- Device
steps mand
X1 10 LDP X0
141
L 16 ORP X1
22 MOV KO |DO
25

-115-




7. Basic Commands

INV

O INV ... Operation results inversion

Usable device -
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y|M|L|F|BI|SB|T|SM|V|T DIR|{W|SW|Z|SD|K|H| P
4
IV } | # H
Function
Inverts the operation result immediately prior to the INV command.
Operation result immediately Operation result following the
prior to the INV command. execution of the INV command.
OFF ON
ON OFF
Program example
(1) Program to invert the X0 ON/OFF data, and to output to Y10.
Coding
X0 - .
10l = }— Y10 No.of | Com Device
steps mand
10 LD X0
11 INV
15 ouT Y10
16

[Timing Chart]

ON

X0 OFF

Y10
OFF

_—
|

Points

(1) Because the INV command operates with the operation results immediately prior to the INV
command, the AND instruction should be used at the same position.
The INV command cannot be used at the LD or OR position.
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7. Basic Commands
MEP, MEF

O MEP, MEF ... Operation results pulse conversion

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
XY/ M|L|F|BISB|T|SM|V|T|C|D|R|W|[SW|ZI|SDIK|H| P
4

MEP | | ?
MEF I |
1 *

Function
(1) If operation results up to MEP command are leading edge (from OFF to ON), turns ON (continuity
state).
If operation results up to MEP command are anything other than leading edge, turns OFF
(non-continuity state).
(2) Use of the MEP command simplifies pulse conversion processing when multiple contacts are
connected in series.

(1) If operation results up to MEF command are trailing edge (from ON to OFF), turns ON (continuity
state).
If operation results up to MEF command are anything other than trailing edge, turns OFF
(non-continuity state).

(2) Use of the MEF command simplifies pulse conversion processing when multiple contacts are
connected in series.

Program example
(1) Program to perform pulse conversion on the operation results of X0 and X1:

Coding
10 X0 X4y 14 [ SET MO ’:toéposf %;rr:‘d Device
10 |LD X0
11 |AND X1
12 |MEP
16 |SET MO
17

Points

(1) The MEP and MEF commands will occasionally not function properly when pulse conversion is
conducted for a contact that has been indexed by a sub-routine program or by the FOR to NEXT
loop.

If pulse conversion is to be conducted for a contact that has been indexed by a sub-routine program
or by the FOR to NEXT loop, use the EGP/EGF commands.

(2) Because the MEP and MEF commands operate with the operation results immediately prior to the
MEP and MEF commands, the AND command should be used at the same position.
The MEP and MEF commands cannot be used at the LD or OR position.
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7. Basic Commands
EGP, EGF

O EGP, EGF ... Pulse conversion of edge relay operation results

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y/M|L|F|BISB|T|SM|V|T |C|D|R|W|SW|Z |SD|K |H P
(@) (@) 6

Pulse conversion
command Vn

] — -

Pulse conversion
command vn

IES — -

Setting data

Edge relay number
Vn | where operation
results are stored.

Function

(1) Operation results up to the EGP command are stored in memory by the edge relay (V).

(2) EGP turns ON (continuity state) at the leading edge (OFF to ON) of the operation result up to the
EGP command.
If the operation result up to the EGP command is other than a leading edge (i.e., from ON to ON,
ON to OFF, or OFF to OFF), it turns OFF (non-continuity state).

(3) The EGP command is used for subroutine programs, and for conducting pulse operations for
programs designated by index qualification between FOR to NEXT loop.

(4) The EGP command can be used like an AND command.

(1) Operation results up to the EGF command are stored in memory by the edge relay (V).

(2) EGF turns ON (continuity state) at the trailing edge (from ON to OFF) of the operation result up to
the EGF command.
If the operation result up to the EGF command is other than a trailing edge (i.e., from OFF to ON,
ON to ON, or OFF to OFF), it turns OFF (non-continuity state).

(3) The EGF command is used for subroutine programs, and for conducting pulse operations for
programs designated by index qualification between FOR to NEXT loop.

(4) The EGF command can be used like an AND command.
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7. Basic Commands
EGP, EGF

Program example
(1) Program containing a subroutine program using an EGP command.

Coding
10 AR [MOV Ko 20 H No. of Com- Device
steps mand
Yl po H 10 |LD M400
11 MOV KO Z0
t—————{Mov K1 z0o H
14 CALL PO
2 [cALL PO 16 MOV K1 Z0
19 CALL PO
21 [FEND JH 21 FEND
PO V0Z0
23 XOIZO T {INC Dozo H 22 PO
23 LD X0Z0
32 {reT H 24  |EGP  |V0Z0
30 INC D0Z0
32 RET
33
END processing *1  *2 *] *D *] %D ) *1 %D
— t t — t t — } t —— i i — I‘ i —
ON L L ON L L
xo of *+ L L yOFF i L L
I L L
X1 OFF I ) L o B
: ON | : | Turns OFF because X0 is from ON to ON. : | |
VO OFF ! J,/ o v
3 T“’Ps ON at the Iead‘ing edge of X0. Turns OFF because X1 is from ON'to ON.
Vi OFF L ‘ 1‘\ w L -
| ! } |_Turns ON at the leading edge of X1. | | |
DO X! ! K2 | L
D1 l DS . .
Operation of EGP and EGF commands
Points

(1) Because the EGP and EGF commands operate with the operation results immediately prior to
the EGP and EGF commands, the AND instruction should be used at the same position.
The EGP and EGF commands cannot be used at the LD or OR position.
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7. Basic Commands

OUT (Y, M, G, L, F, B, SB, SM)

O OUT (Y, M, G, L, F, B, SB, SM) ... Output (Y, M, G, L, F, B, SB, SM)

Usable device -
Digit
Bit device Word device Con- I inter| desig- | Index | O ©f
stant nation steps
X|{Y|M|L|F|BI|SB|T|SM|V |T |C|D|R|W|SW|Z|SD|K |H P
O|l0|O0|0|0O|O O O 1/2
(Note) In the modification of index, 2 steps are used for B or SB device.
I P Y35
1 < >t
Device No.
" M60
{1 < >
. M61
1l < ba
" FO
{1 < >

Function

The operation results before the OUT command are output to the designated device.

OUT command

Operation c
results | coil ontact
A contact B contact
OFF OFF |Non-continuity (Continuity
ON ON |Continuity Non-continuity

Execution condition

This is executed per scan regardless of the operation results before the OUT command.
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7. Basic Commands
OUT (Y, M, G, L, F, B, SB, SM)

Program example
(1) Program output to output unit.

Coding
X5 Y33 No. of Com- ;
Device
10 +—} < ba steps | mand
" >ﬁ3 ¢ Y34 v 10 LD X5
v35 11 ouT Y33
< 12 LD X6
13 ouT Y34
14 ouT Y35
15
(2) Program that turns internal relay or latch relay ON/OFF.
Coding
X|5 M15 No. of Com- Device
93 1 [ ba steps mand
X5
o5 /} { ¢ L19 - 93 LD X5
M90 94 ouT M15
< ba 95 |LDI X5
X7 X? FO
|l | 96 ouT L19
98 1l 1l >
97 ouT M90
98 LD X7
99 AND X8
100 ouT FO
101
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7. Basic Commands

OuUT (T)
O OUT (T)... Timer output
Digit No. of
Usable device desig- |Index '
nation steps
. . . Con- .
Bit device Word device otant | POINter
X|Y|M|L|F|BISB|T|SM{V|T|C|D|R|W|ISW|Z|SD|K|H P
Device O
(@) 3
Setting o olo
value
Setting value
| T 1 (1 to 32767 is valid)
| 1l < TOK50
T— Device No.(TO to 255)
Setting value
| (1 to 32767 is valid for
| ” < 70 D10 the data register details)
Device No.(TO to 255)
Function

(1) When the operation results before the OUT command are ON, the timer coil will turn ON and
count to the set value. When the time is counted up (count value >= set value), the contacts will
change as shown below.

A contact Continuity

B contact | Non-continuity

(2) If the operation results before the OUT command turn from ON to OFF, the following will occur.

) . |Timer current Before time up After time up
Timer type Timer coil |
value A contact|B contact|A contact|B contact
100ms timer - -

OFF 0 Non- e o ntinuity |Continuity [N
10ms timer continuity continuity
100ms cumulative OFF Hold current [Non- Continuity [Continuity [Non-
timer value continuity continuity

(3) The state of the cumulative timer contact after time up will not change until the RST command is
executed.

-122 -



7. Basic Commands
OuUT (T)

Execution condition
This is executed per scan regardless of the operation results before the OUT command.

Program example
(1) Program to turn ON Y10 and Y14 ten seconds after X0 turns ON.

Coding
X0 No. of Com- .
Device
10 |} T1K100 > steps | mand Vi
Tll Y10 10 [LD X0
14 I N e 11 |ouT T1 |K100
Y14
< ba 14 |LD T1
15 |ouT Y10

16 ouT Y14

17

(2) Program to use X10 to 1F BCD data as timer setting value.

Xo e — Tem-——-
10 “ EBJN_j__K4?§_1Q_j_Q_1_0 The X10 to 1F data is BIN converted and

X2 stored in D10.
14 ” < T2D10 >4If X2 turns ON, the data stored in D10 will be

counted as the setting value.

18 % Y15

11 >t When T2 counts up, Y15 will turn ON.

Coding

No. of | Com-
steps [ mand

10 LD X0
11 BIN |K4X10| D10
14 LD X2
15 OouT T2 D10
18 LD T2

19 OuUT |[Y15
20

Device
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7. Basic Commands

OuUT (C)
O OUT (C) ... Counter output
Digit No. of
Usable device desig- |Index :
nation steps
Bit device Word device Con- | bointer
stant
X|Y|M|L|F|B|SB|TISM|V|T|C|D|R|W|SW|Z|SD|K|H P
Device O
O 3
Setting o olo
value

Setting value

| | (11032767 is valid)

< CO0 K50

T—Device No.(CO to 127)

Setting value

% (1 to 32767 is valid for

< C1 D10 the data register details)

T— Device No.(CO to 127)

Function

(1) If the operation results before the OUT command change from OFF to ON, the current value
(count value) will be incremented by one. When the value is counted up (current value >= setting
value), the contacts will change as shown below.

A contact Continuity

B contact | Non-continuity

(2) The value will not be counted when the operation results are ON. (A pulse change is not required

to input the count.)
(3) If the operation results change from OFF to ON after the current value >= setting value is
established, the contact state will remain the same and the current value will not be counted up.

Execution condition
This is executed per scan regardless of the operation results before the OUT command.
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7. Basic Commands
OUT (C)

Program example
(1) Program to turn Y30 ON when X0 turns ON ten times, and to turn Y30 OFF when X1 turns ON.

Coding
10 )}(} < C10 K10 D I;l?épC)sf ric:r?d Device
" Clllo Y30 N 10 |LD X0
)'(1 N 11 |ouT C10 | K10
© —j) [rsricigh [ 1 [ cw
15 |ouT Y30
16 |LD X1
17 |RST C10
19

(2) Program to set C10 setting value to 10 when X0 turns ON, and to 20 when X1 turns ON.

X0
|1 TYPSY, VP AR
10 I |M_Q_\_/;____K__1_Q___;__|_3_Q]" 10 is stored in DO when X0 turns ON.
X1
14 H EAOVJKzoDo} 20 is stored in DO when X1 turns ON.
X3
18 H { C10 DO >4C10 counts the data stored in DO as the
c10 V30 setting value.
22 “ < >4Y30 turns ON when C10 counts up.
Coding
No. of Com- Device
steps mand
10 LD X0
11 MOV K10 | DO
14 LD X1
15 MOV K20 | DO
18 LD X3
19 ouT C10 | DO
22 LD C10
23 ouT Y30
24
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7. Basic Commands
SET

O SET ... Device setting (ON)

Usable device -
: ; . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps

X|{Y|M|L|F|BI|SB|T|SM|V |T |C|D|R|W|SW|Z|SD|K |H P
D|O|O|O|OC|O|0O]|O O O 1/2
(Note) In the modification of index, 2 steps are used for B or SB device.
Setting command
S _
{ | ESET;DH Setting data
b Device NO. to
be set (ON)

Function

(1) The designated device turns ON when the SET input turns ON.
(2) The device turned ON remains ON even if the SET input turns OFF. The device can be turned
OFF with the RST command.
ON

X5 OFF ,_|

X5

{—{se7ivio on

X7

b A—{wstivigy 0 QON 5
Y10 OFFJ u

(3) Ifthe SET input is OFF, the state of the device will not change.

Execution condition
The execution conditions for the SET command are as shown below.

ON
SET input OFF S
SET (Y, M, L, SM, F) — (S L
| Executed per scan | | Executed per scan |

-126 -



7. Basic Commands
SET

Program example

(1) Program to set Y8B (ON) when X8 turns ON, and reset Y8B (OFF) when X9 turns ON.

Coding
X9 No. of Com- ;
cosonmoeo- Device
10 1 [RST! Y8B steps | mand
>|<&|3 e 10 LD X9
12 [ [ SETY8B 11 RST Y8B
12 LD X8
13 SET Y8B
14
ON
X8 (SET input) OFF
ON
X9 (RST input) OFF l_l
on [
Y8B OFF

Operation of SET and RST commands
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7. Basic Commands
RST

O RST ... Device resetting

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y/M|L|F|BISB|T|SM|V|T |C|D|R|W|SW|Z |SD|K |H P
DIO|O|O|O|0O|0O|O (@) O| O (@) 1/2

(Note) In the modification of index, 2 steps are used for B or SB device.
2 steps are used for T or C device, also.

Reset command

| ||/ [HeT i R
1l LRST.: DH

...........

Setting data

D

Device No. to

be reset

Function

(1) The designated device will change as explained below when the RST input turns ON.

Device Status

Y, M, L, SM, F |The coil and contact are turned OFF.

contact are turned OFF.

T,C 0 is set for the current value, and the coil and

(2) Ifthe RST input is OFF, the state of the device will not change.

Execution condition

The execution conditions for the RST command are as shown below.

ON

RST input OFFQ

[
RST | [

| Executed per scan |
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7. Basic Commands
RST

Program example
(1) Program to reset 100ms cumulative timer and counter.

X4 . . .
10 ” < T96 K18000 >_" When_T96 is set for the cumulatlvg tlrr_ler, _
T96 will turn ON when the X4 ON time is 30 min.
TO6
14 ” < C23 K16 > The No. of times that T96 turns ON is counted.
[RSTT% P T96 is reset when T96 turns ON.
C23 Y55
20 “ 4 >-¢ Y55 turns ON when C23 counts up.
X5
|1 | HEPN .
22 A L_R_S_T_;__QZ_S}' C23 is reset when X5 turns ON.
Coding
2 steps are used for T or C device. No. of | Com- Device
1 step is used for the other devices. steps | mand

10 LD X4
11 OUT | T96 K18000
14 LD T96
15 |[OUT [C23 |K16
18 RST |[T96
20 LD C23
21 OUT | Y55
22 LD X5

23 RST |[C23
25
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7. Basic Commands
MC, MCR

O MC, MCR ... Master control set/reset

Usable device .
Digit
Bit device Word device Con- | inter| desig- | Index | NO: Of
stant nation steps
XY/ M|L|F|BISB|T|SM|V|T|C|D|R|W|[SW|ZI|SDIK|H| P
OO
n O 2/1
D|O|O|O|O|O|O|O|0O]|O
MC ON/OFF command
| |1 Y HE .
l I L-M-C---l----r]---L---Q-]“ Setting data
Nesting
n ; n
D <— device (NO to N7)

il

Nesting (NO to N7)

I EMCRHH

D Device No. to
be turned ON

Function

(1) Ifthe MC ON/OFF command is ON when the master control starts, the operation results between
MC and MCR will remain the same.
(2) If the MC ON/OFF command is OFF, the operation results between MC and MCR will be as

follows.
100”?3' 10ms 100ms cumulative timer counter ouT SET/RST | SFT
timer command

Count value is set . All become [The state is
Current count value is held .
to0 u untvaiue s OFF retained

(3) Upto eight (NO to N7) nests can be used. When using nests, the MC will use the nesting (N) from
the smallest No., and MCR will use from the largest No.

(4) The program between the MC command and MCR command will be scanned regardless of the
MC command ON/OFF state.

(5) By changing the destination D device, the MC command can be used as often as necessary in
one scan.

(6) When the MC command is ON, the coil for the device designated as the destination will turn ON.

-130 -



7. Basic Commands
MC, MCR

MCR

(1) This is the master control cancel command, and indicates the end of the master control range.
(2) The designated nesting (N) No. and following nests will be canceled.

I EMCR1N3]<< N3 to N7 master control is canceled.

Program example
(1) Program to turn MC ON when X9 is ON and turn MC OFF when OFF.

x e
10 1 [ MC | N0 [mes )
NO==M98 X10 Y30
13 1 < T
X11
15 I I < Y31 >_‘
x12 var | [ conwol range of [ o s
17 l; < >
X13 Y33
19 ”L < ba
21 [ MCRI No ]~/

Coding
stops | mana | Deviee

10 LD X9
11 MC NO | M98
13 LD X10
14 ouT Y30
15 LD X11
16 ouT Y31
17 LD X12
18 ouT Y32
19 LD X13
20 ouT Y33
21 MCR NO
22
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7. Basic Commands
PLS, PLF

O PLS, PLF ... Pulse (1 scan ON)

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y|M|L|F|B|SB SM|V|T|C|ID|R|W|SW|ZI|SD|IK|H| P
D O|lO0|O|0O]|0O @) @) 2
PLS command
| |1 I HEr
PLS 1 ._E@_L__Q_H
Setting data
D Device No. to
be pulse coded
PLF command
| |1 o & A
pLe | LFtt_F__L___D__H
Function
PLS

(1) The designated device is turned ON for one scan when the PLS command changes from OFF to

ON and is turned OFF in all other cases.

x5 .
| [PLs! Mo

X5 OFFJ

ON

L

-

,_|
—>I—|<—1 scan

—>|—|<— 1 scan

(2) Even if the sequence program is changed from RUN to STOP and then RUN after the PLS
command is executed, the PLS command will not be executed. If the PLS command is ON when
the power is turned ON, the PLS command will be executed.

(1) The designated device is turned ON for one scan when the PLF command changes from ON to

OFF and is turned OFF in all other cases.

it

1 scan —>I—l<— —>I—l<— 1 scan

(2) Even if the sequence program RUN switch is changed from RUN to STOP and then RUN after
the PLF command is executed, the PLF command will not be executed.
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7. Basic Commands

PLS, PLF

Program example

(1) Program to execute PLS command when X9 turns ON.

Coding
| x No. of Com- Device
10 | |} [PLS | M9 steps | mand

10 LD X9

11 PLS M9

13

ON
X9 OFF
ON
M9 OFF | l
1 scan
(2) Program to execute PLF command when X9 turns OFF.
Coding
| X9 No. of Com- Device
10 |} [PLF ! M9 steps mand
| 10 LD X9
11 PLF M9
13
ON
X9 OFF
ON
M9 OFF
R E—
1 scan
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7. Basic Commands
FF

O FF ... Bit device output inversion

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y/M|L|F|BISB|T|SM|V|T |C|D|R|W|SW|Z |SD|K |H P
O|lO0|O0|0O|0O|O (@) (@) 7

| Inversion command

R S} [T

Setting data

Device number
D .
to invert

Function
(1) The status of the device designated by D is inverted when the inversion command turns from
OFF to ON.
Device Device status
Before FF execution After FF execution

. . OFF ON
Bit device ON OFF
Designation of word device (1) é

Program example
(1) Program to invert the output of Y10 when X9 turns ON.

Coding
102 [FF Y10 No.of | Com- Device
steps Mand
10 LD X9
11 FF Y10
18
[Timing Chart]
ON
X9  OFF
2
)
Y10  OFF +
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7. Basic Commands
FF
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7. Basic Commands
SFT, SFTP

O SFT, SFTP ... Device shift

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y/M|L|F|BISB|T|SM|V|T |C|D|R|W|SW|Z |SD|K |H P
D (O NONNONNO) O 3

Shift command

] el (s 5 H

~ e o H

Setting data

Device No. to

Dl be shifted

Function

(1) The device that designates the ON/OFF state of the device that is one number smaller than the
device designated with D (destination) is shifted, and the device that is one number smaller is
turned OFF.

(2) Turn the head device to be shifted ON with the SET command.

(3) When using SFT in succession, program from the largest device No.

MO A/Shlft et M15M14M13M12M11IM10 M9 M8
“ ESFTrMM}‘ @ 0 mﬂ State before initial shift
(Pusecodingy ®|0|0|0|0|1|o|1|0| o
ESFT:r M13 —L. After 1st shift input

@lololo!llololllolAfter 2nd shift input
[
}. @lolo!llolololllolAfter 3rd shift input

ES_F-':Fr_f\/Ill b @lo |1 | olo | olo |1|o IAfter 4th shift input
X|O|2 oo re-ee- @|O|O|O|O|O|O|1|0|After5th shift input
M10 H

* In M8 to M15, "1" indicates ON and "0" indicates OFF.

...........

Operation of shift command
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7. Basic Commands

SFT, SFTP
ON
SFT input orF | L | [
SFT command ] I [
| Executed per scan | | Executed per scan |
[ [

SFTP command

Program example
(1) Program to shift the data of Y57 to Y5B when X8 turns ON.

X8
e Ipble .
6 i L_PLS! MO
uo — -
9 l; [SFT : YSB
(pules coding)
[SFT | Y5AH4 o
""" foe Shifting is executed when MO turns ON.
[omsore - >'(program from the largest device No.)
LSFT 1 Y591}
ey TVES
[SFT i vselt |
X I —~
23 1 {PLsi M8 |
M8 > X57 is turned ON when X7 turns ON.
|1 et Ve
25 1 [ SET! Y5714 |
Coding
MO ) Ny I N A N No.of | Com- Device
\ \ \ \ steps mand
X7 6 LD X8
. T Trs w0
Y57
\ \ \ 9 |LD MO
Y58 ) / 10 SFT Y5B
Y59 13 SFT Y5A
( 16 |SFT | Y59
Y5A 19 SFT Y58
Y5B 22 LD X7
23 PLS M8
25 LD M8
26 SET Y57
27
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7. Basic Commands
MPS, MRD, MPP

O MPS, MRD, MPP ... Registering, reading and clearing of operation results

Usable device .
Digit
Bit device Word device Con- | inter| desig- | Index | NO: Of
stant nation steps
X|Y M|L|F|BI|SB|T|SM|V |T|C|D|IR|{W|SW|Z|SD/IK|H| P
1

MPS, MRD and MPP are not displayed.

e

(.
z
3
o

L
A
bd

(.
<
3
o

L
A
X

Function
MPS

(1) The operation results (ON/OFF) just before the MPS command are registered.
(2) The MPS command can be used consecutively up to four times. If the MPP command is used in
between, the No. of MPS usages will be decremented by one.

MRD

(1) The operation results registered with the MPS command are read, and the operation is continued
from the next step using those operation results.

MPP

(1) The operation results registered with the MPS command are read, and the operation is continued
from the next step using those operation results.
(2) The operation results registered with the MPS command are cleared.
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7. Basic Commands
MPS, MRD, MPP

Points

(1) The circuits when MPS, MRD and MPP are used and not used are as follow.

26 ouT Y34

Circuit using MPS, MRD and MPP Circuit not using MPS, MRD and MPP
X0 X1 X2 Y10 X0 X1 X2 Y10
i I
10 |_“ “ < > 10"_| [ 11 < b
X3 X4 Y11 X0 X1 X3 X4 Y11
— = Muat— >
T Y12 N Y12
Ve /
11 \ > 19"_| |_|| 11 < >
Program example
(1) Program using MPS, MRD and MPP.
Coding
No. of | Com- Devi
Xic @ M8 Y30 steps | mand evice
10 | [ 11 \ b "~ 10 |LD X1C
, Y31 @ 11 [wmps
@ N e 12 | AND M8
X1D 9 @ Mes v32 [y Y
, fu ® M I / > 13 |ouT  |Y30
16 [ 11 11 S ®
T0 Y33 14 | MPP
®—} % > - - 15 |out |va31
=
Y34 16 LD X1D
© < >t @[ 17 [wmps
X1E M81 M96 D = 5
L @ M8 Y35 2 1 ANI M
27 +—H| |\'/|!37 < >1 @[ 19 |wmPS
i ¢ Y36 N 20 |AND M68
3 < 21 |ouT Y32
M8 Y37 Tl ez wmep
©) 11 < >"
vas 23 | AND TO
% >+ 24 |out Y33
- ® 25 MPP
-
=

27 LD X1E

28 AND m81

@ 29 |wmPs

30 AND M96

31 ouT Y35

32 MRD

33 AND M97

~< 34 ouT Y36

@[ 35 MRD

36 AND M98

37 ouT Y37

38 MPP

~ 39 ouT Y38

40
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7. Basic Commands
NOP, NOPLF, PAGE n

O NOP, NOPLF, PAGE n ... No operation

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
Y M|L|F|BI|SB|T|SM|{V |T|C|D|R|W|SW|Z|SD|K |H P
OO 1/1/2

"NOP" is not displayed in ladder display.

NOP
[ NopLr
[ PAGE] n.

Function

(1) This is a no-operation command that has no impact on any operation up to that point.
(2) The NOP command is used in the following cases:
(a) Toinsert space for sequence program debugging.
(b) To delete an command without having to change the number of steps. (Replace the
command with NOP.)
(c) To temporarily delete an command.

(1) This is a no-operation command that has no impact on any operation up to that point.
(2) The NOPLF command is used when printing from a peripheral device to insert a page break at
any desired location.
(@) When printing ladders
* A page break will be inserted between ladder blocks with the presence of the NOPLF
command.
 The ladder cannot be displayed correctly if an NOPLF command is inserted in the midst of a
ladder block.
Do not insert an NOPLF command in the midst of a ladder block.

(b) When printing command lists
* A page break will be inserted after the printing of the NOPLF command.
(3) See the Operating Manual for the peripheral device in use for more information regarding printing
from peripheral devices.

(1) This is a no-operation command that has no impact on any operation up to that point.

(2) Causes processing from step 0 of the designated nth page of the program following the PAGEN
command. (Peripheral device display, printers, etc.)

(3) If there is no PAGEn command, processing begins from page 0.
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7. Basic Commands
NOP, NOPLF, PAGE n

Program example

ct closed.......... Deletes AND or ANI command
Coding
No. of | Com- Device
1078, 3/7( Y96, Y12 steps | mand
Change to NOP 10 LD X8
] 11 AND [ Y97
12 ANI X96
13 OUT | Y12
14
@ Coding
No. of | Com- Device
10128, Y9§f vi2 steps | mand
10 LD X8
r = NOP
12 ANI Y96
13 OUT | Y12
14
(2) Contact closed.......... Replaces LD or LDI command with NOP command.

(Note that when LD or LDI command is replaced with NOP command, the

circuit will quite differ from the original one.)

Coding
105 (Y16 ,;l?éposf S]er?d Device
" x5€=s TSH V66 10 LD X0
Change to NOP 11 OUT | Y16
— 12 LD Y56
13 AND | T3
14 OUT | Y66
15
T Coding
N No. of | Com- .
101%9 Y16 steps | mand Device
IA \E“ ves 10 LD X0
11 OUT | Y16
> 12 NOP
13 AND [ T3
14 OUT | Y66
15
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7. Basic Commands
NOP, NOPLF, PAGE n

NOPLF
Coding
No. of Com- Device
steps mand
X0
10 —F— mov K1 D30 I 10 LD X0
14 [NOPLF L 11 MOV K1 | D30
14 NOPLF
15 [ Mov K2 DZIVE 15 MOV K2 (D40
18 CNOPLF 1 18 NOPLF
19 LD X1
X1
19 =} Y40 20 ouT Y40
21
« Printing the ladder will result in the following:
O O
X000
10 —} [ Mov K1 D30 M
O O
5 I I K2 0 H o
o 18 [NOPLF H—9——> Page break inserted when NOPLF is
inserted between ladder blocks.
I gl S Q|
X001
o 19 ’—H X001 )_‘ @)
O O
O O

* Printing an command list with the NOPLF command will result in the following:

o 10 LD X000 o
11 Mov K1
O O
D30
O O
14 Mov K2
O D40 O
18 NOPLF » Page break inserted after
- printing NOPLF.
‘© . T= Q.
19 LD X001
O O
20 ouT Y040
O 21 O
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7. Basic Commands
NOP, NOPLF, PAGE n

PAGE n
Coding
No. of Com- Device
steps mand
10 PAGE K5
10 { PAGE K5 H 12 LD X0
X0 X1 13 AND X1
12 : I YO
14 ouT YO
X2
15— NP ———Y1 > 15 LD X2
16 NOP
18 [NOPLF
i 17 ouT Y1
19 [ PAGEK6 ™ 18 NOPLF
19 PAGE K6
2 |5 y2 >
' ~ 21 LD X3
22 ouT Y2
23
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8. Function Commands

8. Function Commands

Recent sequence programs that require more advanced control cannot provide sufficient control only
with basic commands and thus need four-rule operation and comparison, etc.

Many function commands have been prepared for this. There are approx. 118 types of function
commands.

Each command is explained in the following section.
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8. Function Commands
LD=, AND=, OR=

O LD=, AND=, OR=.... Comparison of 16-bit data (=)

Usable device L
. . . Con- . D|g|t No. of
Bit device Word device stant |POINter g:zuogn Index steps
X|YM|L|F|B|SB|T|SM{V|T |C|D|R|W|ISW|Z|SD|IK|H| P
S1|O0O|O|O0O|O0|0O0|0O|O @) O|l0O|0O|O0O|O| O |O|O|O|O o | o 3
S2|O0|O0O|O0O|O0|0O|0O|O @) O|l0O|0O|O|O| O |O|O|O|O
LD= [ = isiis2 ——< >4
Setting data
s1 Comparison data or
11 | R A St No. of device where
= = . S1 ! 2 I—< b
AND 3 e Rl 52, >-‘ comparison data is
S2
stored.
| |1 ||
OR= | 1T 11 ( >*
— = isii s2
Function

(1) 16-bit comparison operation is executed with "A" contact handling.
(2) The comparison operation results will be as follow.

Conditions| Comparison operation results

S1=S2 ([Continuity state

S1#S2  |Non-continuity state

Execution conditions

The execution conditions for LD=, AND= and OR= are as follow.

Command Execution conditions

LD= Executed per scan

AND= Executed only when previous
contact command is ON

OR= Executed per scan
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8. Function Commands
LD=, AND=, OR=

Program example
(1) Program to compare the X0 to F data and D3 data.

Coding
_______ Y33 No. of Com- Device
10 =__ikaxoi D3 F— steps | mand
10 LD= K4X0| D3
13 ouT Y33
14
(2) Program to compare the BCD value 100 and D3 data.
Coding
M3 e Y33 No. of Com- Device
10 =m0l b3 steps | mand
10 LD M3
11 AND= H100| D3
14 ouT Y33
15
(3) Program to compare the BIN value 100 and D3 data.
Coding
M3 A I Y33 No. of Com- Device
10 = k1ol b3~ steps | mand
MS 10 LD M3
I 11 LD= K100 | D3
14 OR M8
15 ANB
16 ouT Y33
17
(4) Program to compare the DO and D3 data.
Coding
M3 M8 Y33 No.of | Com- Device
10 i 1 < steps mand
_______ 10 LD M3
' [:D0D3:| 11 |AND M8
12 OR= DO |D3
15 ouT Y33
16
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8. Function Commands
LDD=, ANDD=, ORD=

O LDD=, ANDD=, ORD= ... Comparison of 32-bit data (=)

Usable device

Digit

Bit device Word device sctc;']t Pointer deiig— Index ';‘toéposf
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P nation
S1|O|O0O|O0O|0O0|0O0|O0|O O O|O|O0O|O|O| O |[O|O|O|O o o 3/4
S2|O|O0O|O0|0O|O|O|O (@) O|l0O|0|0|O0O| O |[O|]O |0 |O

LDD= {b=_{s1is2 ——< >

Setting data

Comparison data or
---------------- N St head No. of device
ANDD= |} [ b= I s1i s2 —— > - ora
--------------- ERRREEE 52 where comparison
data is stored.
_ | |1 |1 Ve
ORD= | 1 I < >‘*
—{ b=_isi i s2
Function

(1) 32-bit comparison operation is executed with "A" contact handling.
(2) The comparison operation results will be as follow.

Conditions| Comparison operation results
S1=S2 ([Continuity state

S1#S2  |Non-continuity state

Execution conditions
The execution conditions for LDD=, ANDD= and ORD= are as follow.

Command Execution conditions
LDD= Executed per scan
ANDD= Executed only when previous

contact command is ON

ORD= Executed per scan
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8. Function Commands
LDD=, ANDD=, ORD=

Program example
(1) Program to compare the X0 to 1F data and D3, 4 data.

Coding

Y33 No. of | Com-

10 b= [Kexoi b3 F—— steps | mand

Device

10 |LDD= |K8X0 | D3

13 |OUT [Y33

14

(2) Program to compare the BCD value 18000 and D3, 4 data.

Coding

M3 e Y33 No. of | Com- Device
10 b= 18000 D3 }—— steps | mand

10 (LD M3

11 |ANDD= [H18000 | D3

15 |OUT |Y33

16
(3) Program to compare the BIN value -80000 and D3, 4 data.
Coding
Mg~ Y33 No. of | Com- Device
10 b= k80000, D3 }+4—< ><~ steps | mand
I}/I|8 10 |LD M3

I 11 |LDD= |K-80000| D3

15 [OR M8

16 |ANB
17 |OUT |Y33
18
(4) Program to compare the DO, 1 data and D3, 4 data.
Coding
M3 M8 Y33 No. of | Com- Device

steps | mand

N\

[ 11
10 i 1

10 (LD M3

t—L 0= [ Dpoips F——r0 11 |[AND |m8

12 |ORD= |DO D3

15 |OUT |Y33

16
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8. Function Commands

LD>, AND>, OR>, LD>=, AND>=, OR>=

O LD>, AND>, OR>, LD>=, AND>=, OR>= .... Comparison of 16-bit data (>, >=)

Usable device L
. . . Con- . D|g|t No. of
Bit device Word device stant |POINter ﬁzf]'ogn Index steps
X/|Y/M|L|F|B|SB|T|SM|V|T |C|D|R |W|SW SDIK|H| P
S1|O0O|O|O|O0O|O0|0O|O O O|0|O|O|O|O O|0 |0 o o 3
S2|0|O0O|O0O|O0|0O|O|O O O|0O|O|O|O|O O|0 |0
LD> [ > istis2 F——< >4
AND> 1 [ > istis2 ——< X
OR> “ ” < >
Setting data
_| >§1'332 I_ s1 Comparison data or
""""""""""" No. of device where
comparison data is
S2 stored.
LD>= [ >= istis2 F——< >
AND>= 1 [ >=is1 | s2 ——< o
OR>= 1 Il <
— >= st s2 F—
Function

(1) 16-bit comparison operation is executed with "A" contact handling.
(2) The comparison operation results will be as follow.

Command Conditions Comparison operation results
LD>, AND>, OR> S1>S2 Continuity state
S1<=S2 Non-continuity state
LD>=, AND>=, OR>= S1>=S2 Continuity state
S1<S2 Non-continuity state

Execution conditions

The execution conditions for LD>, AND>, OR>, LD>=, AND>= and OR>= are as follow.

Command Execution conditions
LD>, LD>= Executed per scan
AND>, AND>= Executed only when previous contact command is ON
OR>, OR>= Executed per scan
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8. Function Commands

LD>, AND>, OR>, LD>=, AND>=, OR>=

Program example

(1) Program to compare the X0 to F data and D3 data.
_______ Y33
10 > _ikaxoi D3 }F———

(2) Program to compare the BCD value 100 and D3 data.

M3 Y33

10 - > ihio0} b3

(3) Program to compare the BIN value 100 and D3 data.

M3 N e Y33
10 =+ > ikioo! b3 4~

(4) Program to compare the DO and D3 data.

M3 M8 Y33
10 Il <
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Coding

Steps |mand | Deviee
10 |(LD> [K4X0 |D3
13 | OUT [Y33

14

Coding

Gieps |mand | Deviee
10 |LD M3

11 |[AND> |H100 |D3
14 |OUT [Y33

15

Coding

Steps |mand | Deviee
10 |LD M3

11 (LD> |[K100 | D3
14 |[OR M8

15 |ANB

16 |OUT [Y33

17

Coding

Gteps |mand | Deviee
10 |LD M3

11 |AND (M8

12 [OR>= |DO D3
15 |[OUT [Y33

16




8. Function Commands
LDD>, ANDD>, ORD>, LDD>=, ANDD>=, ORD>=

O LDD>, ANDD>, ORD>, LDD>=, ANDD>=, ORD>= ... Comparison of 32-bit data (>, >=)

Usable device

: : . Con- . Digit No. of
Bit device Word device stant |POINter ﬁzf]'ogn Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P
S1|O0O|O0O|O0|O|O|O|O @) O|0O|O|O|O|O |O|lO|O|O o o 34
S2|0|O0O|O0|0|0O0|0O|O O O|0O|0O|O|O| O |[O|O|O|O

LDD> [ D> istis2 F——=< >

ANDD> 1 [ 0> is1iis2 F——<

/\

ORD>

Setting data
—{ b> | s1 ! s2 |— o1 | Comparison data or
---------------- head No. of device

where comparison
data is stored.

S2

LDD>= [D>=istis2 F——< >

ANDD>= 1 [D>= | s1 | s2 }—— >
ORD>= 1 ] < b
—{ p>= [ s1 ! s2 ]
Function

(1) 32-bit comparison operation is executed with "A" contact handling.
(2) The comparison operation results will be as follow.

Command Conditions Comparison operation results
LDD>, ANDD>, ORD> S1>S2 Continuity state
S1<=S2 Non-continuity state
LDD>=, ANDD>=, ORD>= S1>=S2 Continuity state
S1<S2 Non-continuity state

Execution conditions
The execution conditions for LDD>, ANDD>, ORD>, LDD>=, ANDD>= and ORD>= are as follow.

Command Execution conditions
LDD>, LDD>= Executed per scan
ANDD>, ANDD>= Executed only when previous contact command is ON
ORD>, ORD>= Executed per scan
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8. Function Commands

LDD>, ANDD>, ORD>, LDD>=, ANDD>=, ORD>=

Program example

(1) Program to compare the X0 to 1F data and D3, 4 data.

_______ Y33
10 D> [K8X0i D3 ——

(2) Program to compare the BCD value 18000 and D3, 4 data.

Y33

10 > ‘Higooo. D3 }——

................ 3

(3) Program to compare the BIN value -80000 and D3, 4 data.

10 F—+—_ D> ik-80000 D3

Y33
<"

(4) Program to compare the DO, 1 data and D3, 4 data.

10

Y33 %
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Coding

Steps |mand | Deviee
10 (LDD> |K8X0 |D3
13 |OUT [Y33

14

Coding

Gieps |mand | Deviee
10 |LD M3

11 |ANDD> [H18000 | D3
15 |OUT [Y33

16

Coding

Steps |mand | Deviee
10 |LD M3

11 (LDD> [K-80000| D3
15 [OR M8

16 |ANB

17 |OUT [Y33

18

Coding

Gteps |mand | Deviee
10 |LD M3

11 |AND (M8

12 [ORD>= |DO D3
15 |[OUT [Y33

16




8. Function Commands

LD<, AND<, OR<, LD<=, AND<=, OR<=

O LD<, AND<, OR<, LD<=, AND<=, OR<=.... Comparison of 16-bit data (<)

—{ = istis |—

Usable device -
. . . Con- Digit No. of
Bit device Word device stant |Pointer|desig-jindex | oo
nation
X|Y|M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW SD|K|H| P
S1|0|O0|O0|O|0O|O|0O O O|0|0|0|0O]| O OO0 |0
eRle) @) O 3
S2|0|O0O|O0O|O|O|O|O O O|0O|0O|O0|O| O O(Nme)(we)
LD< (< istis2 F——< >
Setting data
s1 Comparison data or
AND< || [ < islis2 —< ba No. of device where
52 | comparison data is
stored.
| |
OR< 1] 1] < b
— < isiis2
[ET7EHTE F—< >
Setting data
o o s1 Comparison data or
|| [<_=__S%'_S_2 |—< > || No. of device where
52| comparison data is
stored.
- | |
] 1 .

Function

(1) 16-bit comparison operation is executed with "A" contact handling.
(2) The comparison operation results will be as follow.

Command Conditions Comparison operation results
LD<, AND<, OR< S1<S2 Continuity state
S1>=S2 Non-continuity state
LD<=, AND<=, OR<= S1<=S2 Non-continuity state
S1>S2 Continuity state

Execution conditions

The execution conditions for LD<, AND<, OR<, LD<=, AND<= and OR<= are as follow.

Command Execution conditions
LD<, LD<= Executed per scan
AND<, AND<= Executed only when previous contact command is ON
OR<, OR<= Executed per scan
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8. Function Commands
LD<, AND<, OR%, LD<=, AND<=, OR<=

Cautions
Each command of LD<=, AND<=, and OR<= cannot use a constant for S2. When S2 is a constant, it
operates as LDBIT, ANDBIT, and an ORBIT command, respectively.

Program example
(1) Program to compare the X0 to F data and D3 data.

Coding

Y33 No. of | Com-

10 < ikaxoi b3 F— steps | mand

Device

10 LD< |K4X0 | D3

13 | OUT |Y33

14

(2) Program to compare the BCD value 100 and D3 data.

Coding

No. of | Com-

10 L <

PR

"""" Y33 Device
H100] D3 }— ><~ steps | mand

10 (LD M3

11 |AND< [H100 (D3

14 |OUT |Y33

15
(3) Program to compare the BIN value 100 and D3 data.
Coding
Mg Y33 No. of | Com- Device
10 < ikio} b3 14— ><~ steps | mand
|}/|8 10 (LD M3
1

|
I 11 |LD< K100 | D3

14 |OR M8

15 |ANB
16 [OUT [Y33
17
(4) Program to compare the DO and D3 data.
Coding
M3 M8 Y33 No. of | Com- Device
10 | —| steps | mand
10 (LD M3

<= I'DO TV D3
[ = D0 i b3 11 |AND [M8

12 |OR< |DO D3

15 |OUT |Y33

16
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8. Function Commands
LD<>, AND<>, OR<>

O LDD<, ANDD<, ORD<, LDD<=, ANDD<=, ORD<= ... Comparison of 32-bit data (<, <=)

Usable device

Con- Digit No. of
Bit device Word device Pointer| desig- | Index :
stant nation steps

F|B|SB| T|SM|{V|T |C|D|R|W|SW|Z|SD|K |H P

Y|M|L
S1|0|0|O0|O|O0|O0|O O O|0|0|O0O|O0| 0O |O]O|0O|O
S2|0O|O0O|O0|O0|O|O0|O ©) O|0O|0|0O|O0| O |O|O0|0 |0

©) ©) 3/4

LDD< (o< istis2 ——<X X

™
o
A
o
=
0
Ny
Y

ANDD< I

.......................

ORD< }

N\
Y

Setting data
— b< is1i s2 }— s1| Comparison data or
head No. of device

where comparison
data is stored.

S2

LDD<= D= is1is2 F——<

ANDD<= 1 [D<= {51! s2 ——< >
ORD<= |} || < >
—{ b= [ s1 ! s2 }—
Function

(1) 32-bit comparison operation is executed with "A" contact handling.
(2) The comparison operation results will be as follows.

Command Conditions Comparison operation results
LDD<, ANDD<, ORD< S1<S2 Continuity state
S1>=S2 Non-continuity state
LDD<=, ANDD<=, ORD<= S1<=S2 Continuity state
S1>S2 Non-continuity state

Execution conditions
The execution conditions for LDD<, ANDD<, ORD<, LDD<=, ANDD<= and ORD<= are as follows.

Command Execution conditions
LDD<, LDD<= Executed per scan
ANDD<, ANDD<= Executed only when previous contact command is ON
ORD<, ORD<= Executed per scan
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8. Function Commands
LD<>, AND<>, OR<>

Program example
(1) Program to compare the X0 to 1F data and D3, 4 data.

Y33

10 D<_[K8x0 b3 f—

(2) Program to compare the BCD value 18000 and D3, 4 data.

M3

_______ Y33
10 I b< iH18000; D3 }—— >-{

(3) Program to compare the BIN value -80000 and D3, 4 data.

N Y33
10 = Db<_iK-80000{ D3 }—+—

(4) Program to compare the DO, 1 data and D3, 4 data.

3 M8 Y33
10 I
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Coding

siops |mana|  Deviee
10 (LDD< |K8X0 |D3
13 [OUT [Y33

14

Coding

stops |mana|  Deviee
10 (LD M3

11 |ANDD< [H18000 | D3
15 |[OUT [Y33

16

Coding

Stops |mand|  Deviee
10 (LD M3

11 (LDD< [K-80000| D3
15 |OR M8

16 |ANB

17 |OUT [Y33

18

Coding

siops |mana|  Deviee
10 (LD M3

11 |AND |M8

12 |ORD<=|D0O D3
15 |[OUT |[Y33

16




8. Function Commands
LD<>, AND<>, OR<>

O LD<>, AND<>, OR<> .... Comparison of 16-bit data (<>)

Usable device L
. . . Con- . D|g|t No. of
Bit device Word device stant |POINter ﬁzf]'ogn Index steps
X|Y M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z |SD|K |H P
S1{O0O|O|O|O|O|O|O Ol O0|O|O0O|O0O|O|O0O| O |O|O|O|O
oo O O 3/4
S2|0|O|O|O|O|O|O O|O0|O|O|O|O|O| O |O|0O (ot et
LD<> [ isiis2 —< >+
AND<> || [ isiis2 F—< >
Setting data
Comparison data or
| | |1 S1
I I > head No. of device

s2 where comparison

—L = fstis2 — data is stored.

Function

(1) 16-bit comparison operation is executed with "A" contact handling.
(2) The comparison operation results will be as follow.

Conditions Comparison operation results
S1<>S82 Continuity state
S1=S2 Non-continuity state

Execution conditions
The execution conditions for LD<>, AND<> and OR<> are as follow.

Command Execution conditions
LD<> Executed per scan
AND<> Executed only when previous contact command is ON
OR<> Executed per scan

Cautions

Each command of LD<>, AND<>, and OR<> cannot use a constant for S2. When S2 is a constant, it
operates as LDBII, ANDBII, and an ORBII command, respectively.
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8. Function Commands
LD<>, AND<>, OR<>

Program example
(1) Program to compare the X0 to F data and D3 data.

Coding

Y33 No. of | Com- Device
10 “<_iKaxo} D3 F—— steps | mand

10 |LD<> |K4X0 | D3

13 OuT |Y33

14

(2) Program to compare the BCD value 1800 and D3 data.

Coding

No. of | Com-

M3 Y33 Device
10 <> _iH1800 | D3 }—— steps | mand

10 (LD M3

11 |AND<>|H1800( D3

14 |OUT |Y33

15
(3) Program to compare the BIN value -8000 and D3 data.
Coding
M3 Y33 No. of | Com- Device
10 < K8000 § B3 f—+— steps | mand
M8 10 (LD M3

11 |LD<> |K-8000( D3

15 |OR M8

16 |ANB
17 |OUT |Y33
18
(4) Program to compare the DO data and D3 data.
Coding
M3 M8 Y33 No. of | Com- Device
10 | steps | mand
10 |LD M3

— < Do B3 p——r 11 |AND [M8

12 |OR<> [DO D3

15 |OUT |Y33

16
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8. Function Commands
LD<>, AND<>, OR<>

O LDD<>, ANDD<>, ORD<> .... Comparison of 32-bit data (<>)

Usable device L
. . . Con- . D|g|t No. of
Bit device Word device stant |POINter ﬁzf]'ogn Index steps
X|YM|L|F|B|SB|T|SM{V|T |C|D|R|W|ISW|Z|SD|IK|H| P
S1|O0|O|O0O|O|O|O|O O O|l0O|0O|O|O| O |O|O|O|O o o | 3.
S2|0|O|O0O|O|O|O|O O O|l0O|0O|O|O| O |O|O|O|O
LDD<> [ b st s2 F——< >t
ANDD<> 1 [ b st is2 ——< o
Setting data
Comparison data or
|1 |1 /
ORD<> 11 11 < > St head No. of device
S92 where comparison
—{ b s1 i s2 }— data is stored.
Function

(1) 16-bit comparison operation is executed with "A" contact handling.
(2) The comparison operation results will be as follow.

Conditions Comparison operation results
S1<>S2 Continuity state
S1=S2 Non-continuity state

Execution conditions

The execution conditions for LDD<>, ANDD<> and ORD<> are as follow.

Command Execution conditions
LDD<> Executed per scan
ANDD<> Executed only when previous contact command is ON
ORD<> Executed per scan
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8. Function Commands
LD<>, AND<>, OR<>

Program example
(1) Program to compare the X0 to F data and D3, D4 data.

Coding

No. of | Com-

--------------------- Y33 Device
10 D<> ._|_<§2<_g.____[_)§_ |—< steps | mand

10 |[LDD<>|K8X0 |D3

13 OuT |Y33

14

(2) Program to compare the BCD value 18000 and D3, D4 data.

Coding

M3 Y33 No. of | Com-

10 L b<> {Hig000} D3 F— steps | mand

Device

10 (LD M3

11 |ANDD<>|H18000 | D3

14 |OUT |Y33

15

(3) Program to compare the BIN value -80000 and D3, D4 data.

Coding
Mg Y33 No. of | Com- Device
10 -+ p<> ik-80000 | D3 _}—+4— >~{ steps | mand
I}/I8 10 LD M3

11 |LDD<> [K-80000( D3

15 |OR M8

16 |ANB
17 |OUT |Y33
18
(4) Program to compare the DO, D1 data and D3, D4 data.
Coding
M3 M8 Y33 No. of | Com- Device
10 | —| 4 steps | mand
10 |LD M3

t—LD<>{ Do i D3 F——o 11 |[AND |m8

12 |ORD<> DO D3

15 |OUT |Y33

16

-161 -



8. Function Commands
+, +P

O+, +P ... BIN 16-bit addition

Usable device L
. . . Con- . D|g|t No. of
Bit device Word device stant |POINter g:?ogn Index steps
X|YM|L|F|B|SB|T|SM{V|T |C|D|R|W|ISW|Z|SD|IK|H| P
S |O|O|O0O|O|O|O|O O oloc|O|O|O|O |O|lO|O|O o | o 3
D O|O0O|O0O|O|O]|O @) OlO|O|O|O|O |O|O
S1|O0O|O|O|O0O|O|0O|O @) oOlo|O|O|O|O |O|lO|O|O
Ss2|O0|O|O|O|O|O|O @) o|l0o|O|O|O|O |O|lO|O|O @) O 4
D O|0O|O0O|O|O|O @) OlO0|O|O|O|O |O|O
Addition command Setting data (See *1)
I S T— Addition data or No. of device
L 1 L_i__:L__S____E__QJ'" S | where addition data is stored.
Addition data or No. of device
D where addition data is stored.
|1 I_"'T""".'""J_, i,
N 11 L+P .S . D (The addition results are stored
in this device.)
Addition command Setting data (See *2)
s1 Addition data or No. of device
L ” E";"':"é'l"i"é'z"‘;"l'j}. where addition data is stored.
Addition data or No. of device
S2 where addition data is stored.
i ” E+Pr81ﬁ82D:|“' D No. of device to store addition
""" T results.

Function

(1) The BIN data designated with S1 (D of *1) and the BIN data designated with S2 (S of *1) are
added, and the addition results are stored in the device designated with D.

C+is o] Lsis o]
7
D s D
x x X
\ 4 N\ *1
BlS ..................... BO Bls ..................... BO Bls ..................... Bo
5678 (BIN) + 1234 (BIN) C>| 6912 (BIN)
L+ st is2ip] [+ s1is2i b]
s1 s2 D
X N A
( \ ( \ ( \ v
Bls ..................... BO Bls ..................... BO Bls ..................... BO
5678 (BIN) + 1234 (BIN) C>| 6912 BIN)
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8. Function Commands
+, +P

(2) -32768 to 32767 (BIN 16-bit) can be designated in S1, S2 and S.
(3) The positive/negative of the data in S1, S2, S and D is determined with the highest-order bit

(B15).
gis | Judgment of
positive/negative
Positive
1 Negative

(4) The carry flag will not turn ON if the 15th bit overflows.

Execution conditions
The execution conditions for +, +P are as shown below.

ON

Addition command OFF

Executed per scan

>

< »
<% >

Executed per scan

| |

ad

+P

Program example
(1) Program to add the DO BIN data and D10 BIN data and output to D20.

Coding
MO No. of | Com- .
------ R e e R Device
10I || E__+____;___pp___a__D_l_Q_i__Q_z_ﬁ steps | mand Y
(ON) 10 LD MO
11 + DO D10 D20
15
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8. Function Commands
D+, D+P

O D+, D+P ... BIN 32-bit addition

Usable device L
: : . Con- . D|g|t No. of
Bit device Word device stant |POINter g:?ogn Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P
S |O|O|O0O|O|0|O|O O O|0O|O0O|O|O|O |O|O|O|O o o 3/4
D O|0OjO0|O|O|O O O|0O|O0O|O|O| O |O|O
S1/|O0O|O0O|O0O|O0O|O0O|0O|O O O|0O|O0O|O0O|O|] O |O]O|O|O
S2|O0O|O0O|O0O|O0O|O|0O|O O O|0O|O|O|O|] O |O]O|O|O O @] 4/5
D O|l0O|O0O|0|0O|O O O|0O|O0O|O|O|O |O|O

Additi
ddition command Setting data (See *1)

| 1 e e 7 N iti i
[ | D+ s D}' S Addition data or head No. of device

""""""" where addition data is stored.

Addition data or head No. of device

g where addition data is stored.
A 1 {o+pi S {Dh |D N -
(The addition results are stored in
this device.)

Setting data (See *2)

Addition data or head No. of device

------ core el st . )
L “ ED_T._L S1:82:D ]“ where addition data is stored.

" 4

S2 Addition data or head No. of device
where addition data is stored.

[ T R S R - =
f {| I_QTE_L_§_1__:__$.2__J__D_}' 5 Head No. of device to store addition
results.
Function

(1) The BIN data designated with S1 (D of *1) and the BIN data designated with S2 (S of *2) are
added, and the addition results are stored in the device designated with D.

[+

%R
ik
L
(|
Hel
F
'O
%%
AeX
L

|

D+1 D S+1 S D+1 D

r A Y A \ [ A Y A \ 4 A Y A \

BSl ...... 816815 ...... BO 831 ...... 816815 ...... BO B31 ...... 816815 ...... BO *1
567890 (BIN) + 123456 (BIN) E> 691346 (BIN)

S1+1 s1 S2+1 S2 D+1 D
A A A A A A
It \d \ It Y \ [ \ %
le ...... 816815 ...... BO 831 ...... 816815 ...... BO 831 ...... Blﬁbls ...... BO 2
567890 (BIN) + 123456 (BIN) C>| 691346 (BIN)
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8. Function Commands
D+, D+P

(2) -2147483648 to 2147483647 (BIN 32-bit) can be designated in S1, S2 and S.
(3) The positive/negative of the data in S1, S2, S and D is determined with the highest-order bit

(B31).
g31 | Judgment of
positive/negative
Positive
1 Negative

(4) The carry flag will not turn ON if the 31st bit overflows.

Execution conditions
The execution conditions for D+, D+P are as shown below.

ON

Addition command OFF

D+ Executed per scan

< >
- >

Executed per scan

| |

< »
- >

D+P

Program example
(1) Program to add the DO, 1 data and D9, 10 data when X0 turns ON, and output the results to D20,

21.
Coding
X0 No. of | Com- ;
1o| |} [ D+ ! DO | D9 | D20 steps | mand Device
| 11 LYt 2PV HL 0 L. bt p
10 LD X0

11 D+ DO D9 D20
15
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8. Function Commands

- _P
O —, —P ... BIN 16-bit subtraction
Usable device L
. . . Con- Digit No. of
Bit device Word device stant |Pointer|desig-jindex | oo
nation
X|YM|L|F|B|SB|T|SM{V|T |C|D|R|W|ISW|Z|SD|IK|H| P
S |O|0O|O|O|O|O|O O oloc|O|O|O|O |O|lO|O|O o | o 3
D O|0O|O0O|O|O|O O OlO|O|O|O|O |O|O
S1{O0|O|O|O|O|O|O @) oOlo|O|O|O|O |O|lO|O|O
S2|O0|O|O|O|O|O|O @) o|l0o|O|O|O|O |O|lO|O|O O | O 4
D O|0O|O0O|O0O|O|O @) OlO0|O|O|O|O |O|O
Subtraction command Setting data (See *1)
............. Subtraction data or No. of device
|1 7 v
|:| JL 1 I__'.__L_.$..J..p.}' S | where subtraction data is stored.
Subtraction data or No. of device
where subtraction data is stored.
|1 57 e T N D
g 11 (P siph (The subtracted results are stored
in this device.)

Setting data (See *2)

___________ . s1 Subtraction data or No. of device
E S1 .82 D} where subtraction data is stored.

i
.

Subtraction data or No. of device

S2
where subtraction data is stored.
7] I [P 15175270 | p|No. of dev i
11 L-P 1 Sl 1 S2 D p | No. of device to store subtraction
results.
Function

(1) The device designated with S1 (D of *1) and the device designated with S2 (S of *2) are
subtracted, and the subtracted results are stored in the device designated with D.

) ( ) ( ) *1

s1 S2 D
A A A
\ ( \ *2
Bls ..................... BO Bls ..................... BO Bls ..................... BO
5678 (BIN) — 1234 (BIN) > 4444 (BIN)

(2) -32768 to 32767 (BIN 16-bit) can be designated in S1, S2 and S.
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8. Function Commands
- —P

(3) The positive/negative of the data in S1, S2, S and D is determined with the highest-order bit

(B15).
gis | Judgment of
positive/negative
Positive
1 Negative

(4) The carry flag will not turn ON if the 0 bit underflows.

Execution conditions
The execution conditions for -, -P are as shown below.

ON

Subtraction command OFF

Executed per scan

< »
< >

Executed per scan

, | |

Program example
(1) Program to subtract the D10 BIN data from D3 and output to D20.

Coding
MO No. of | Com- .
------ Device
10I I E__-____j__23...1.@.19..1..@.%% steps | mand Y
(ON) 10 LD MO
11 - D3 D10 D20
15

(2) Program to output the difference of the timer T3 setting value and current value to D20 BCD data.

Coding
X3 No. of | Com- ;
Device
10 1 < T3 K18000 > steps | mand
'YIuO N — I 10 (LD X3
13 11 {MOV; K18000; D2 11 OUT |T3 K18000
(ON)

t—L - b2 D3 13 |LD MO

14 |[MOV |K18000 D2

(6o 53 oy | 7 | oo 13 oo
21 BCD |D3 D20
24
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8. Function Commands

D-, D-P

O D—, D—P ... BIN 32-bit subtraction
Usable device L
. . . Con- . D|g|t No. of
Bit device Word device stant |POINter ﬁzf]'ogn Index steps
X{Y/M|L|F|B|SB|T|SM|V|T|C|D|R|W|SW|Z|SD|K|H| P
S |O|O|O0O|O|0|O|O O O|0O|O0O|O|O|O |O|O|O|O o o | 3
D O|l0O|O0O|0|0O|O O O|0O|O0O|O|O|0O |O|O
S1|O0O|O|O|O0O|O|0O|O O O|0O|O0O|O|O|O |O|lO|O|O
S2|O0|O0O|O|O0O|O|O|O O O|O0O|O|O|O|O |OlO|O|O O O | 45
D O|l0O|O0O|0|0O|O O O|0O|O0O|O|O|O |O|O
Subtraction command Setting data (See *1)
I [—--epeeeae R Subtraction data or head No. of device
L 11 l_.._'_.:L___S___E__.DJ" S |where subtraction data is stored.
Subtraction data or head No. of device
b where subtraction data is stored.
| | [~ 5 o TR
£ 1 D:_P__:__§___:__P_} I (The subtraction results are stored in
this device.)
) Setting data (See *2)
Subtraction command
s1 Subtraction data or head No. of device
L b0 51T oy || wnere subtacton data is sored
S2 Subtraction data or head No. of device
where subtraction data is stored.
f H ED_.P :31_'3_2;[3:‘-' p | Head No. of device to store subtraction
results.
Function

(1) The device designated with S1 (D of *1) and the

device designated with S2 (S of *2) are

subtracted, and the subtracted results are stored in the device designated with D.

[o-isip][oris D]
D+1 D + + D
A \( A \ 4 SAl \4 § \ 4 DAl \/ A \
331 ...... 816815 ...... BO Bgl ...... 816815 ...... BO le ...... 816815 ...... BO *1
567890 (BIN) — 123456 (BIN) |:> 444434 (BIN)
D-{s1is2]p] [p-P{siisz} D]
S1+1 S1 S2+1 S2 D+1 D
A \( A \ s A ) A ) It \ A \ %
B3] B16B15----- BO B31------ BlGElS ...... BO B31:---- BlGElS ...... BO 2
567890 (BIN) — 123456 (BIN) E> 444434 (BIN)
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8. Function Commands
D-, D-P

(2) -2147483648 to 2147483647 (BIN 32-bit) can be designated in S1, S2 and S.
(3) The positive/negative of the data in S1, S2, S and D is determined with the highest-order bit

(B31).
g31 | Judgment of
positive/negative
Positive
1 Negative

(4) The carry flag will not turn ON if the Oth bit underflows.

Execution conditions
The execution conditions for D-, D-P are as shown below.

ON

Subtraction command OFF

Executed per scan

< > < >
< > B L

Executed per scan

| |

D-P

Program example

(1) Program to subtract the DO, 1 data from the D10, 11 data when X1 turns ON, and output the
results to D99, 100. Program to subtract the DO, 1 data from D10, 11 data when X2 turns ON, and
output the results to D97, 98.

1o )|<Il ---- yenseooa G S Subtract DO, 1 from D10,11,

11 L _D-_; Di0: DO : D99 and store the results in D99,100
15 >|<|2 oo 1onmseeos onosooepoooas Subtract DO, 1 from D10,11,

11 L D- i D10 : DO _: D97 and store the results in D97,98

Coding

tops |mand | Deviee

10 |LD X1

11 | D- D10 |DO D99
15 |LD X2

16 |D- D10 (DO D97
20
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8. Function Commands
*’ *P

O *, *P ... BIN 16-bit multiplication
Usable device -
. . . Con- . D|g|t No. of
Bit device Word device stant |POINter g:zuogn Index steps
X{Y M|L|F|B|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K|H| P
S1|{O0|O0O|O0|O|O|O|O O O|O0O|O|O0|0O |O]O|O|O
Ss2|O0|O0|O|O|O|O|O O O|O0|O0|O0O| O |O]O|O0|O o | O 4
D O|0O|O0O|O0O|O0 | O O O|O0|O0|O| O |O|O
Setting data
Multiplication command
s1 Multiplication data or No. of device
I R SO R where multiplication data is stored.
IL 1 [ - siis2iph
s2 Multiplication data or No. of device
where multiplication data is stored.
— “ E*PfSlﬂSZJD p | Head No. of device to store
""""""""""" multiplication results.
Function
(1) The BIN data designated with S1 and the BIN data designated with S2 are multiplied, and the
multiplication results are stored in the device designated with D.
S1 S2
A A D+1 D
4 \ 4 \ r A NS A \
Bls ..................... BO Bls ..................... BO 331 ...... 816815 ...... BO
5678 (BIN) X 1234 (BIN) C>| 7006652 (BIN)
(2) -32768 to 32767 (BIN 16-bit) can be designated in S1 and S2.
(3) The positive/negative of the data in S1, S2 and D is determined with the highest-order bit (B15 for

S1 and S2, B31 for D).

Judgment of

B15/B31 o )
positive/negative
0 Positive
Negative
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8. Function Commands
*’ *P

Execution conditions
The execution conditions for *, *P are as shown below.

ON
Multiplication command OFF I
* b—
'Executed per scan _ -~
Executed per scan

Program example
(1) Program to multiply the DO data and BIN 5678 when X5 turns ON, and output the results to D3,

Coding
| ,f R R No. of | Com- Device
10 | L _* i DO _:K5678; D3 steps | mand
10 (LD X5
11 | DO |K5678|D3
15
(2) Program to multiple the DO BIN data and D10 BIN data, and output the results to D20.
Coding
| I\I/IIO - qmmomoas - S No. of | Com- Device
10 | 1 L *_ [ DO i D10 i D20 steps | mand
(ON) 10 (LD MO
R DO D10 | D20
15
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8. Function Commands
D*, D*P

O D*, D*P ... BIN 32-bit multiplication

Usable device -
. . . Con- . D|g|t No. of
Bit device Word device stant |POiINter g:zlogn Index steps
X|Y/M|L|F|B|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K|H| P
S1 0|O0|O0|0|0O|O Oo|0 |0
S2 O|O0|O0|0|0O|O Oo|0 |0 5/6
D O|O0|O0|0O|O|O @)
Setting data
Multiplication  command s1 Multiplication data or head No. of device
Ty e P e N where multiplication data is stored.
L | {0 is1is2 bk
s2 Multiplication data or head No. of device
where multiplication data is stored.
[oP] _f 1 [p*pis1is2!D _H Head No. of devi ltiplicati
11 { D*P. i S1 1 S2 i D p [Head No. of device to store multiplication
results.
Function

(1) The BIN data designated with S1 and the BIN data designated with S2 are multiplied, and the
multiplication results are stored in the device designated with D.
S1+1 S1 S2+1 S2 D+3 D+2 D+1
1 A Y A \ ( A Y A \ {_/\_\
B31:----- B16B15:------ BO B31:---- B16B15------ BO B63---B48B47---B32B31---B16B15---B0O
567890 (BIN) X 123456 (BIN) E> 70109427840 (BIN)

(2) -2147483648 to 2147483647 (BIN 32-bit) can be designated in S1 and S2.
(3) The positive/negative of the data in S1, S2 and D is determined with the highest-order bit (B31 for
S1 and S2, B63 for D).

Judgment of

B31/B63 - )
positive/negative

Positive

Negative
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8. Function Commands
D*, D*P

Execution conditions
The execution conditions for D*, D*P are as shown below.

ON

Multiplication command OFF I

D*

Executed per scan

-<¢ | o

< >

Executed per scan

- | |

Program example

(1) Program to multiply the D7, 8 BIN data and D18, 19 BIN data when X5 turns ON, and output the
results to D1 to 4.
Coding

X5 No. of | Com- -
------ s St Device
10} 1 E.D..*..j___QY___E___D_l_ﬁ_i___D_l_j* steps | mand
10 |LD X5
11 |D* D7 |Di18 |D1

16

(2) Program to multiply the D20 BIN data and D10 BIN data when XO turns ON, and output the
high-order 16-bit to Y30 to 4F.

Coding
o f—i O oo T oo T 50 H | Steps [mana| DoV
S e 10 |LD X0
[DMOV. D3 {KBY30 T o 520 o0 o0
16 |DMOV | D3 K8Y30
19
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8. Function Commands
/,IP

O/, /P ... BIN 16-bit division

Usable device L
. . . Con- . D|g|t No. of
Bit device Word device stant |POINter g:zuogn Index steps
X{Y/M|L|F|B|SB|T|SM|V|T|C|D|R|W|SW|Z|SD|K|H| P
S1 O|0|O0O|0O| O O|0 |O
S2 O|0|O0O|0O| O O|O0 |0 5/6
D O|0|O0O|0O| O @]
Setting data
Division command
Division data or No. of device
--------------------- St where division data is stored
L 1 [/ fsiis2ip '
s2 Division data or No. of device
where division data is stored.
|1 5 HE Tan TS
2l ] |__/_F2__;__S_1__:___5_2__;__D_:|“ D |Head No. of device to store division
results.
Function

(1) The BIN data designated with S1 and the BIN data designated with S2 are divided, and the
division results are stored in the device designated with D.

Quotient Redundant
s1 s2 D D41
x x A A
\ ( ( \
BS:wererrrrrrnrnnnenns BO B vererrrrrrrnarnnns BO B vererrrerernernnns BO BI15:-:eevrmmmeeeeenns BO
5678 (BIN) - 1234 (BIN) C> 4 (BIN) 742 (BIN)

(2) -32768 to 32767 (BIN 16-bit) can be designated in S1 and S2.
(3) The positive/negative of the data in S1, S2 and D is determined with the highest-order bit (B15).

Judgment of

B15 positive/negative

Positive

Negative

(4) For the word device, the operation results will be stored as quotient and redundant using the
32-hit.
Quotient ... Stored in low-order 16-bit.
Redundant... Stored in high-order 16-bit.
(5) The S1 and S2 data will not change even after operation is executed.
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8. Function Commands
/,IP

Execution conditions
The execution conditions for /, /P are as shown below.

ON

Division command OFF [

/ Executed per scan

< >
< >

Executed per scan

| 1

/P

Program example
(1) Program to divide the D10 data by 3.14 when X3 turns ON, and output the value (quotient) to D5.

Coding
X3 No. of | Com- .
--------------- Device
1o| 1 [+ D10 K100 { DO steps | mand

_________________________ 10 LD X3

——{ /| D0 _iK314 D5 THRD D10 K100 | DO

15 |/ DO K314 | D5

20

Point

The source and destination sides of the above program are as follow.

— - D10 ikioo! po H
\—’Possesses DO, D1
— /1o ksal ps H
‘—>Possesses D5
L Redundant
Quotient

»>Possesses DO

S, D6
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8. Function Commands
D/, D/IP

O D/, D/P ... BIN 32-bit division

Usable device L
. . . Con- . D|g|t No. of
Bit device Word device stant |POINter g:zuogn Index steps
X|{Y/M|L|F|B|SB|T|SM|V|T|C|D|R|W|SW|Z|SD|K |H P
S1 O|0O|0O|O0|O| O O|0 |O
S2 O|0O|O0O|O0O|O| O O|O0 |O 5/6
D O|0O|O0O|O0O|O| O @]
Division command Setting data
4 51 Division data or head No. of device
I | ED/r81ﬂSZJD:|'" where division data is stored.
Division data or head No. of
S2 device where division data is stored.
|1 | .. o PP iy
D/P: S1:S2:D
—f— ' =t fomeee b dooe- D Head No. of device to store division
results.
Function

(1) The BIN data designated with S1 and the BIN data designated with S2 are divided, and the
division results are stored in the device designated with D.

Quotient Redundant
S1+1 S1 S2+1 S2 D+1 D D+3 D+2
I A \/ A \ r A \4 A \ I A Y A A A Y A \
B31:::--- B16B15:----- BO B31:----- B16B15----- BO B31:---- B16B15----- BO B31::---- B16B15:----- BO
567890 (BIN) - 123456 (BIN) E> 4 (BIN) 74066 (BIN)

(2) -2147483648 to 2147483647 (BIN 32-bit) can be designated in S1 and S2.
(3) The positive/negative of the data in S1, S2 and D is determined with the highest-order bit (B31).

Judgment of

B31 positive/negative

Positive

Negative

(4) For the word device, the operation results will be stored as quotient and redundant using the
64-bit.
Quotient ... Stored in low-order 32-bit.
Redundant... Stored in high-order 32-bit.
(5) The S1 and S2 data will not change even after operation is executed.
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8. Function Commands
D/, D/IP

Execution conditions
The execution conditions for D/, D/P are as shown below.

ON

Division command OFF [ .

D/ —
Executed per scan

< > < >

Executed per scan

| |

D/P

Program example

(1) Program to multiply the D10 data by 3.14 when X3 turns ON, and output the low-order 16-bit of
the results to Y30 to 3F.

Coding
No. of | Com- .
______ Device
10 /] [+ 1 D10 K314 DO |4 | steps | mand
_______________________________ 10 LD X3
t—{ D/ | po_ [ Kioo{ D2 11 |~ D10 |K314 | DO
[ I e 15 D/ DO K100 | D2
|_MOVJ: D2 -LK4Y30
""""""""""" 21 MOV | D2 K4Y30
24

Point

The source and destination sides of the above program are as follow.

\—> Possesses D2 to D5

D3, D2---Redundant
D5, D4---Quotient
*> Possesses DO, D1

------ Th ils of D2
[MOV | D2 1K4Y3§H [The details of D2 are

output to Y30 to 3F.]
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8. Function Commands
B+, B+P

O B+, B+P ... BCD 16-bit addition

Usable device .
. . . Con- . D|g|t No. of
Bit device Word device stant |POINter g:zuogn Index steps
X|YM|L|F|B|SB|T|SM{V|T |C|D|R|W|ISW|Z|SD|IK|H| P
S1 O|0O|0O|O0|O| O O|0 |0
S2 oO|lO0|O|O|O| O O|0 |0 O 5/6
D O|0O|O0O|O0O|O| O O
Addition command Setting data
s Addition data or No. of device
TL 8 8T [ 5 || where adton cata s storea
Addition data or No. of device
S2 where addition data is stored.
£ {87 si 185 51y | p| Mo of device to store addion
results.
Function

(1) The BCD data designated with S1 and the BCD data designated with S2 are added, and the
addition results are stored in the device designated with D.

s1 s2 D
N x
\ \ \
815 ..................... BO Bls ..................... BO Bls ..................... BO
5678 (BCD) + 1234 (BCD) C>| 6912 (BCD)

(2) 0to 9999 (BCD 16-hit) can be designated in S1 and S2.
(3) If the result of the addition exceeds 9999, the higher bits are ignored. The carry flag in this case is
not turned ON.

(Note 1) An error occurs if the S1, S2, or D BCD data is outside the range 0 to 9999 (BCD).
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8. Function Commands
B+, B+P

Execution conditions
The execution conditions for B+, B+P are as shown below.

ON

Addition command OFF

B+

Executed per scan

< »

Executed per scan

| ]

B+P

Program example
(1) Program to add the DO BCD data and D10 BCD data and output to D20.

Coding
MO qeeeeeememeceemeecpec—aan No. of | Com- .
1°I L E_E§_+___5..-99-.1-919.1..929]* steps | mand Device
(on) 10 LD MO
11 B+ DO D10 | D20
16
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8. Function Commands
B-, B-P

O B—, B—P ... BCD 16-bit subtraction

Usable device L
: : . Con- . D|g|t No. of
Bit device Word device stant |POINter ﬁzf]'ogn Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P
S1 O|0O|0O|O0|O| O O|0 |O
S2 O|0|O0|O0|0O| O |0 |O @] 5/6
D O|0|O0|O0O|0O| O (@)

Subtraction command Setting data

Subtraction data or No. of device

4 """ Ts1 T gy D 1 . .
[ 1 1 [B- is1is2i DN ST |\where subtraction data is stored.

..................

Subtraction data or No. of device

S2
where subtraction data is stored.
f H EBPrsfszD} b | No. of device to store subtraction
results.
Function

(1) The device designated with S1 and the device designated with S2 are subtracted, and the
subtracted results are stored in the device designated with D.

s1 S2 D
A A A
( \ \ ( \
BlS ..................... BO BlS ..................... BO BlS ..................... Bo
5678 (BCD) — 1234 (BCD) C> 4444 (BCD)

(2) 0to 9999 (BCD 16-bit) can be designated in S1 and S2.

(3) The following will result if an underflow is generated by the subtraction. The carry flag in this case
is not turned ON.

[ojofofaf-lofojofsfp[ofo]o]e]

(Note 1) An error occurs if the S1, S2, or D BCD data is outside the range 0 to 9999 (BCD).

Execution conditions

The execution conditions for B-, B-P are as shown below.
ON

Addition command OFF

B- |
Executed per scan

< > < >

Executed per scan

1 |
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8. Function Commands
B-, B-P

Program example
(1) Program to subtract the D10 BCD data from D3 and output to D20.

Coding
MO e N L No. of | Com- .
1°I L E_B_-___;____D__S___L_Q@_Q__i__p_%@ﬂ steps | mand Device
©r) 10 LD MO
11 B- D3 D10 | D20
16

(2) Program to output the difference of the timer T3 setting value and current value to D20 BCD data.

Coding
X3 No. of | Com- .
Device
10 | < T3 K1800 > steps | mand
Mo S L 10 |LD (X3
13 1| {MOV: k1800 | D2 H 11 1ouT 3 Ikisoo
(ON)
[Bcol T (pspH | |D MO
14 MQV |K1800 |D2
— B- | D2 i D3 | D20 H 17 |BCD |T3  |DS3
20 B- D2 D3 D20

25
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8. Function Commands
B*, B*P

O B*, B*P ... BCD 16-bit multiplication

Usable device L
: : . Con- . D|g|t No. of
Bit device Word device stant |POINter g:zuogn Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P
S1 O|0O|0O|O0|O| O O|0 |O o
S2 O|0|O0|O0|0O| O |0 |O 5/6
D O|0|O0|O0O|0O| O (@)

Setting data

Multiplication command . ]
s1 Multiplication data or No. of device

----- R O R B where multiplication data is stored.
L 1 [ B~ {s1s2i D H

s2 Multiplication data or No. of device
where multiplication data is stored.

f “ EB*Pr81ﬂ82JD b | Head No. of device to store

""""""""""" multiplication results.

Function

(1) The BCD data designated with S1 and the BCD data designated with S2 are multiplied, and the
multiplication results are stored in the device designated with D.

s1 S2
A A D+1 D
( ) ( ) —
BLG:-rerererereenreennns B BL5-rerererereenrnenes B B31------ B16B15------ BO
5678 (BCD) X 1234 (BCD) > 7006652 (BCD)

(2) 0to 9999 (BCD 16-hit) can be designated in S1 and S2.

(Note 1) An error occurs if the S1, or S2 BCD data is outside the range 0 to 9999 (BCD).
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8. Function Commands
B*, B*P

Execution conditions
The execution conditions for B*, B*P are as shown below.

ON

Multiplication command OFF

B*

Executed per scan

Executed per scan

| |

B*P

Program example
(1) Program to multiple the DO BCD data and D10 BCD data, and output the results to D20.

Coding
MO No. of | Com- :
...... e e D
10I 1 E..E}f..j___D_Q___L__D__l_Q__i__D__z_oH steps | mand evice
(ON) 10 LD MO
11 B* DO D10 D20
16
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8. Function Commands
B/, B/IP

O B/, B/P ... BCD 16-bit division

Usable device L
. . . Con- . D|g|t No. of
Bit device Word device stant |POINter g:zuogn Index steps
X{Y/M|L|F|B|SB|T|SM|V|T|C|D|R|W|SW|Z|SD|K|H| P
S1 O|0O|0O|O0|O| O O|0 |O o
S2 O|0O|O0O|O0O|O| O O|O0 |O 5/6
D O|0O|O0O|O0O|O| O @]
Setting data
Division command
Division data or No. of device
--------------------- St where division data is stored
L 1 [ B/ fsiis2iD '
s2 Division data or No. of device
where division data is stored.
|1 Y oy T e i
_f_ ] [ BP:S1:S2; D D Head No. of device to store division
results.

Function

(1) The BCD data designated with S1 and the BCD data designated with S2 are divided, and the
division results are stored in the device designated with D.

Quotient Redundant
s1 s2 D D+1
BLG:wcvererereemeenenene BO BLG:wcvererereemeenenene BO Bl -cvrrrerereeeenenens BO B15:---vvvvvvvevvmemennn BO
5678 (BCD) - 1234 (BCD) C> 4 (BCD) 742 (BCD)

(2) 0to 9999 (BCD 16-hit) can be designated in S1.
1 to 9999 (BCD 16-bit) can be designated in S2.

(3) For the word device, the operation results will be stored as quotient and redundant using the
32-bit.
Quotient ... Stored in low-order 16-bit.
Redundant... Stored in high-order 16-bit.

(Note 1) An error occurs if the S1, or S2 BCD data is outside the range 0 to 9999 (BCD).
(Note 2) An error occurs if S2 BCD data is "0".
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8. Function Commands
B/, B/IP

Execution conditions
The execution conditions for B/, B/P are as shown below.

ON

Multiplication command OFF

B/

< »
< >

Executed per scan

| |

Executed per scan

B/P

Program example
(1) Program to divide the D10 BCD data D20 when X3 turns ON, and output the value (quotient) to

D5.
Coding
X3 No. of | Com- ;
______ T ST SEELEES Device
10 I 1 E__E}_/__;__Q_l_Q__:___D_Z_Q..;..!?.S..H steps | mand

10 LD X3
11 B/ D10 | D20 |[D5

16
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8. Function Commands

INC, INCP
O INC, INCP ... (16-bit BIN data) +1
Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|IK|H| P
O|0O|O0|0O0|O]| O @) O|lO|O0O|O|O| 0O |O|0O @) O 2
Increment command
||‘4 Ne T B :
-INC _|—|_ 1T LINC: D_ Setting data
D No. of device to be
incremented (+1)
. IINFD HE.
INCP| 1 [INCP{ D

Function
(1) The device (16-bit data) designated with D is incremented by one.

B15
5678 (BIN) +1 > 5679 (BIN)

(2) IfINC or INCP is executed when the data of the device designated with D is 32767, -32768 will be

stored in the device designated with D.

Execution conditions
The execution conditions for the INC, INCP commands are as shown below.

ON
Command OFF —_ T
INC —
Executed per scan
Executed per scan

INCP
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8. Function Commands

INC, INCP
Program example
(1) Example of addition counter program
x
10 |} {MOV{ KO | D8 4 set D8 to 0 when X7 turns ON.
X8 M8
14 “ »H/ EN_Q_E’_E__Q?_]“ Execute D8+1 at X8 OFF —ON

when M38 is OFF.

24 _| :KlOOﬁ Dg |—< >+ M38 turns ON when D8 = 100.

Coding
cieps | mand | Deviee
10 LD X7
11 MOV KO |D8
14 LD X8
15 ANI M38
16 INCP D8
24 LD= K100 | D8
27 ouT M38
28
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8. Function Commands
DINC, DINCP

O DINC, DINCP ... (32-bit BIN data) +1

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P
D O|O|O0|O0|0O0| O (@) O|l0O|0O|0O|O0O| O |O]|0O (@) (@) 2

Increment command

L +— :'4 OiNET D H  seting data
S—

Head No. of device to be

D
incremented (+1)

bmce

..............

Function
(1) The device (32-bit data) designated with D is incremented by one.

73500 (BIN) +1 > 73501 (BIN)

(2) If DINC or DINCP is executed when the data of the device designated with D is 2147483647,
-2147483648 will be stored in the device designated with D.

Execution conditions
The execution conditions for the DINC, DINCP commands are as shown below.

ON

Command OFF _—

DINC —
Executed per scan

< > < >

Executed per scan

| |

DINCP
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8. Function Commands
DINC, DINCP

Program example

(1) Program to increment the DO, 1 data by one when MO turns ON.
Coding

| 'Yllo --------------- No. of | Com- Device
10| 1 {DINC! DO steps | mand

(Pulse coding) 10 LD MO
11 DINC | DO
13

(2) Program to increment X10 to X27 data by one when MO turns ON, and to store the results in D3,

4.
Coding
o v kixior 5} | stops | mana | P
(Pulse coding) T 10 (LD MO
1DINC | D3 11 |[DMOV |K6X10|D3
14 |DINC |D3
16
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8. Function Commands
DEC, DECP

O DEC, DECP ... (16-bit BIN data) -1

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P
D O|j0jO0|0O|O|O O O|O|lO0O|O|O| O |O|O O (@) 2
Decrement command
11 MAe~ [ .
L i { DEC: D Setting data
D No. of device to be
decremented (-1)
bEce] | ece
Function

(1) The device (16-bit data) designated with D is decremented by one.

5678 (BIN) -1 o> 5677 (BIN)

(2) If DEC or DECP is executed when the data of the device designated with D is 0, -1 will be stored
in the device designated with D.

Execution conditions
The execution conditions for the DEC, DECP commands are as shown below.

ON

Command OFF _ I

DEC e
Executed per scan
Executed per scan
DECP
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8. Function Commands
DEC, DECP

Program example

(1) Example of subtraction counter program

X7
10 1 {MOV K100 | D8_H
X8 MISE
| | [RE~C NG
14 l; 1 [DECP: D8
M38

24— = i

................

when M38 turns OFF.

>+ M38 turns ON when D8 = 0.

Set D8 to 100 when X7 turns ON.

Execute D8-1 at X8 OFF—» ON

Coding

ctops |mand | Deviee
10 |LD X7

11 |MOV |K100 |D8
14 |LD X8

15 |[ANI M38

16 | DECP |D8

24 |LD= |KO D8
27 |OUT |M38

28
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8. Function Commands
DDEC, DDECP

O DDEC, DDECP ... (32-bit BIN data) -1

Usable device .
. . . Con- . D'g.lt No. of
Bit device Word device otant |POINter ggzugn- Index steps
XY/ M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P
D O|0O|O0|O0|0O0| O (@) O|l0|0O|O0| O |O]|0O (@) (@) 2

Decrement command

e=a g N oc! 5 H  seting data
Head No. of device to be
D | decremented (-1)
DDECP _f— 1 [DDECP D.
Function

(1) The device (32-bit data) designated with D is decremented by one.

D+1 D
A A

73500 (BIN)

1 D

73499 (BIN)

(2) If DDEC or DDECP is executed when the data of the device designated with D is 0, -1 will be
stored in the device designated with D.

Execution conditions

The execution conditions for the DDEC, DDECP commands are as shown below.

Command OFF

ON

DDEC

DDECP

Executed per scan

]

< >

Executed per scan

|
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8. Function Commands
DDEC, DDECP

Program example
(1) Program to decrement the DO, 1 data by one when MO turns ON.

Coding
MO No. of | Com- ;
------- Device
10 I H ED_I_D__E_QE___D_Q_H steps | mand
(pulse coding) 10 |LD MO
11 |DDEC |DO
13

(2) Program to decrement X10 to X27 data by one when MO turns ON, and to store the results in D3,

4.
Coding
| Mo I I No. of [ Com- Device
10 1 [DMOVK6x10{ D3 steps | mand
(pulse coding) 10 (LD MO
iy H.
[DDEC; D3 11 |DMOV |K6X10|D3
14 |DDEC |D3
16
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8. Function Commands
NEG, NEGP

O NEG, NEGP ... Complement of 2 (BIN 16-bit data)

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P
D O|O|O0|O0|0O0| O (@) O|l0O|0O|0O|O0O| O |O]|0O (@) 2

Complement of 2 execution command

»4 ee! b H

...........

zZ
m
I

zZ
m
H
v
=1
m:
@
'_U_-
o

...........

Setting data

No. of device where data to
D | be complemented by 2 is
stored.

Function

(1) The 16-bit data of the device designated with D is reversed and incremented by one, and then
stored in the device designated with D.

16 bit

-

» i

Before execution D 1|0|1|0|1|0|1|0 1|0|1|0|1|0|1|0|

y Reversal
lofalofafofafofsfolafolslofa]o]a]
§+1
After execution D |0 |1 [of1]ofafofalofafolafofala]o]

(2) This is used to use a negative BIN value as an absolute value.

Execution conditions

The execution conditions for NEG, NEGD commands are as follow.

ON

Complement of 2
execution command OFF —— L

NEG

Executed per scan

B L - L

Executed per scan

NEGP |_| _I
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8. Function Commands
NEG, NEGP

Program example

(1) Program to subtract D20 from D10 when XA turns ON and obtain an absolute value when the
results are negative.

XA
_____ M3
101 II [<D10D20]_< > M3 turns ON when D10 < D20
XA
|1 [ R S ) .
15 A [ - D10l D20 D10} D10-D20 is executed.
V2 [
11 I_N_E_G_LQ.l_(ﬂ'" The absolute value (complement of 2)
when M3 turns ON is obtained.

Coding

No. of | Com-

Device
steps | mand

10 |LD XA

11 [(AND< |D10 |D20

14 |OUT M3

15 (LD XA

16 |- D10 (D20 |D10

20 |AND M3

21 |NEG D10

23
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8. Function Commands
DNEG, DNEGP

O DNEG, DNEGP ... Complement of 2 (BIN 32-bit data)

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P
D O|O|O0|O0|0O0| O (@) O|l0O|0O|0O|O0O| O |O]|0O (@) 2

Complement of 2 execution command

<]

O
Z
m
®

[DNEG | D _H

..............

w}
2
m
9]
U

....... -

[DNEGP! D

.............

Setting data

Head No. of device where
data to be complemented
by 2 is stored.

D

Function

(1) The 32-bit data of the device designated with D is reversed and incremented by one, and then
stored in the device designated with D.

32 bit

|« >

N ol

Before execution D|1Jo|1]o1fof1]ofa]ofalofa]ofs]ola]slafa]s[a]s]1]0]0fo0l0]0]0]0]0]
#Reversal

lofrofsfofafofafofs]ofs]o]r]ofr]ofofofofoofofofs[s][s]s]r]r]a]1]

v

After execution D[0]1]o]1]o]1]o]1]o]1]o]1]o]1]0]1]0]o]o]o]o]o]o[1][0]o]0]0]0]0]0]0]

(2) This is used to use a negative BIN value as an absolute value.
Execution conditions

The execution conditions for DNEG, DNEGP commands are as follow.

ON
Complement of 2

execution command OFF ——

DNEG

Executed per scan

< >

Executed per scan

DNEGP _l _I
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8. Function Commands
DNEG, DNEGP

Program example

(1) Program to subtract D20 from D10 when XA turns ON and obtain an absolute value when the
results are negative.

XA
_____ M3
10— p< | D10{D20}—< >t M3 turns ON when D10, 11 < D20, 21
XA
|1 | e P o Y
15 1l | D-:p10i_D20! P10 sybtracts D20, 21 from D10, 11.
V2 T
11 [DNEG: D10? The absolute value (complement of 2)
when M3 turns ON is obtained.

Coding

No. of | Com-

Device
steps | mand

10 |LD XA

11 [(ANDD<| D10 |D20

14 |OUT M3

15 (LD XA

16 |D- D10 (D20 |D10

20 |AND M3

21 |DNEG | D10

23
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8. Function Commands
BCD, BCDP

O BCD, BCDP ... BIN — BCD conversion (16-bit)

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P
S |O|O0O|O0|0O0|0O|O|O @) O|lO|0O|O|O| O |O|O|O|O o o 3
D O|0O|O0|O0|O]|O @) O|l0O|O|O|O| 0O |O|0O
BCD conversion command
4 Setting data
BCD [ || [scpis DIt s |BIN data or No. of device

where BIN data is stored.

No. of device to store

Aneieiiai i re=== D
f 1 [BcoPis D 1 BCD data.
Function

The BIN data (0 to 9999) of the device designated with S is BCD converted and transmitted to the

device designated with D.
32768 16384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1

S side BIN 9999 loJof1]ofofafafa]ofo]ofofa]a]a]1]
[S——
|—»Always set to O @ BCD conversion

8000 4000 2000 1000 800 400 200 100 80 40 20 10 8 4 2 1
D side BCD 9999 1]ofofaJ1]ofofa]1]oJoa]1]o]0]1

Y Y Y Y
1000th place 100th place 10th place 1st place

(Note 1) If the BIN data designated by S is not within 0 to 9999, it will not be converted correctly.

Execution conditions
The execution conditions for BCD, BCDP are as follow.

ON
Conversion command OFF
BCD
Executed per scan
Executed per scan
BCDP |_| _I
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8. Function Commands
BCD, BCDP

Program example
(1) Program to output C4 current value from Y20 to Y2F to BCD display.

LeQL 2322 58T 28R
Py YUY SSSS S>>
[ 111 [ 111 [ 111 [ 111
[coNoXe] [eololoNe] OO OO 00 <t N
[eleoloNe] OO OO 0t N
[eleoloNe] 0t N
00 < N
Coding
MO No. of | Com- :
------ SR S Device
10 1 {BCD | C4 | D4 steps | mand
(ON) S 10 |LD MO
I_M_Q_\_/__!__.I_D_fl_._LK‘}_Y__ZO 11 BCD C4 D4
14 MOV | D4 K4Y?20
17
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8. Function Commands
DBCD, DBCDP

O DBCD, DBCDP ... BIN — BCD conversion (32-bit)

Usable device .
Digit
Bit device Word device Con- | inter| desig- | Index | NO: Of
stant nation steps
X|{Y/M|L|F|BI|SB|T|SM|V|T|C|D|R|W|SW|Z|SDIK|H| P
O|0|O|0O]| O @) O|l0O|O0O|O|O| O O|O0|0O
S @) O 4/5
D O|l0O|O0O|O|O| O O
BCD conversion command
Setting data
|1 Mmern P i BIN data or head No. of
DBCD DBCD: S : D ¢ _
_I—L " = } S | device where BIN data is
stored.
________________ p |Head No. of device to
pecop| _f |} [bBCDP! S | D ¢ store BCD data.
Function

The BIN data (0 to 99999999) of the device designated with S is BCD converted and transmitted to
the device designated with D.

S+1 (High-order 16-bit) S (Low-order 16-bit)

A N
4 ' N

232 NYgLIQANILTIBNY BTN Y o
.—qaa.—qa.—na.—nammr\omwmw-—no

|0|0|0|0|0|1|0|1|1|1| 2 ol ol 2 2] [olo]o[olofa [t 1fa [a]a ]2
%(_J
|—»Always set to 0 (High-order 5-bit) @ BCD conversion

S side BIN 99999999

%108
X10°
x10%
X103
X102
x101
%100

} x107

—Hr

O AN AHOTNAO T NTHOST NTHOT NHOT NHO T NHO T N

D side BCD 99999999
1]olo]1]1]o]o]1]1|o]of1 |1]0]o[1]2 |o]o]1]1|o[o]1]|1]o]o[1]1|ofo]1]

10,000,000th place | 100,000th placel 1,000th place |  10th place 1st place

1,000,000th place 10,000th place 100th place
. I\ ~

iy
D+1 (High-order 4-digit) D (Low-order 4-digit)

_/

(Note 1) If the BIN data designated by S is not within 0 to 99999999, it will not be converted
correctly.
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8. Function Commands
DBCD, DBCDP

Execution conditions
The execution conditions for DBCD, DBCDP are as follow.

ON

Conversion command OFE_|

DBCD

Executed per scan

< >

Executed per scan

| |

DBCDP

Program example
(1) Program to output the current timer value of which the setting value exceeds 9999 to Y1C to 2F.

Lwag ogox nowvy QNI 5488
SETT SSEST SEST SExx S35
[TTT TTTI1 [T 11 [T 11 [T 11
[eNoNoNe] [eleleole] [eloNoNe] [ojoloNe] 00 <t AN -
[eNoNoNe] [eleolele] [eloNoNe] 0O <t N
[eNoloNe] [olelole] 0 <t N
[cloNoNe] Ot
00 < N
o|o|o|o| O‘H‘H‘O‘ o|dl—| «|ololo o|-|o|d
Coding
X3 No. of | Com- :
Device
10 |} < T5K18000>¢ | steps | mand
MO 10 LD X3
[ e e ey
13 i [OBCD:__T5 __: D15 11 |louT |15 |k18000
..... 13 LD MO
DMOV! D15 K5Y1CH
14 DBCD | T5 D15
18 DMOV | D15 [K5Y1C
21
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8. Function Commands
BIN, BINP

O BIN, BINP ... BCD — BIN conversion (16-bit)

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|{Y M|L|F|B|SB|T|SM|V|T|C|D|R|W|SW|Z|SD|K |H P
S |O|O|O0O|O0|0O|0O|O O O|0O|O|O|O|O |O|O|O]|O o | o 3
D O|l0O|O0|0O0|0O|O0O O O|0O|O0O|O|O| 0O |O]|0O
BIN conversion command
4 Setting data
| e .
L II E.'.’\_‘_L._S____:__.'?}' s | BCD data or No. of device
where BCD data is stored.
_____________ D No. of device to store
BINP] /| [BiNe s T D B BIN data
Function

The BCD data (0 to 9999) of the device designated with S is BIN converted and transmitted to the
device designated with D.

) 8000 4000 2000 1000 800 400 200 100 80 40 20 10 8 4 2 1
S side BCD 9999

1]lofof1fafo]ofa]a]ofo]1]a]o]0]1

Y Y Y Y
1000th place 100th place 10th place 1st place
@ BIN conversion
D side BIN 9999 3276816384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1

[oJojrfofofafafsfolofofofafafr]1]
\_Y_)

L. Setto 0
(Note 1) If the data designated by S is not within 0 to 9999, it will not be converted correctly.

Execution conditions

The execution conditions for BIN, BINP are as follow.
ON

Conversion command OFF

BIN

Executed per scan

< > < >
<% > Rl L

Executed per scan

BINP _I J
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8. Function Commands
BIN, BINP

Program example

(1) Program to BIN convert the X10 to X1B BCD data when X8 turns On, and store in D8.

Can be used ’

[TTTTTTT
|
[TTTTTT]I
 —
—

Digital switch BCD

for other
purposes [T 1] [ 1] 111
(oo NoNo] OO0 OO 00 <t N
OO OO 0 <t N
00 < N
OVO\—!O OVOHH OVHHO
Lwao m << o o ~NOWwS MAN—HO
e — o o
>>>>  >>>> >>>> >>>>
DI card
Coding
| >|<? - . N No. of | Com- Device
10 1 [ _BIN :K3X10: D8 steps | mand
10 LD X8
11 BIN K3X10 | D8
14
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8. Function Commands
DBIN, DBINP

O DBIN, DBINP ... BCD — BIN conversion (32-bit)

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P
OoOl0O|O|0O]|O O oO|0|O|O|O|O O|0 |0
S @) O 4/5
D O|0|O0O|O|O|O O
BIN conversion command
4 Setting data
| 1 M P BCD data or head No. of
DBIN DBIN: S D
_I_L ' == “""'""} S | device where BCD data
is stored.
“ — e D Head No. of device to
DBINP| _§ {1 DBINP: S D |t store BIN data
Function

The BCD data (0 to 99999999) of the device designated with S is BIN converted and transmitted to
the device designated with D.

S+1 S
A A
e ~ ~N
. ~ © Ty) < ™ o - o
S side BCD 99999999 S 9 S| S S| S =] S
X X X X X X X X
f_A_V_A_T_A_Y_A_Y_A_Y_Aﬂ_A_\(_A_\

O N AOFTNHAOST N AT NHO T NHO < N0t NH 00 N

|1]00]1]1]olo]1]1]o]o]1]1|o|o]1]1]0lo[1]1] 0] 0] 1] 1|o[0]1]1]0]0]2

10,000,000th place |100,000th place | 1,000th place 10th place 1st place

1,000,000th place 10,000th place 100th place
BIN conversion
D+1 D
N A
g ~

4 QO @ @~ ©WL TN N DO O ON O VT MN o O
~ NN A d A A dd oo d AN © W <t m N
AN NN AN AN AN AN NN AN AN NN AN AN NN NN NN

D side BIN 99999999 TG
ololololo|1|ol1]1]1]1]1]ol1|o[1]1]1]1]0lo|ololo]|1]1|1|2|1|1]1

%{_J
Always set to 0

(Note 1) If the data designated by S is not within 0 to 99999999, it will not be converted correctly.
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8. Function Commands
DBIN, DBINP

Execution conditions
The execution conditions for DBIN, DBINP are as follow.

ON

Conversion command OFF

DBIN —
Executed per scan

< > < >

Executed per scan

| 1

DBINP

Program example
(1) Program to BIN convert the X10 to X23 BCD data when X0 turns ON, and to store in D14, 15.

Coding
X0 No. of | Com- ;
______ [, Devi
Y - [DBIN jKEXi0] D14 steps | mand e

10 |LD X0

11 |DBIN |K5X10|D14

15

(2) Program to BIN convert the DO, 1 data when X0 turns ON, and store in D18, 19.

Coding
| >|(? oo peeonees P No. of | Com- Device
10 1l [DBIN i DO i D18 steps | mand

10 |LD X0

11 |DBIN |[DO D18

15
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8. Function Commands
MOV, MOVP

O MOV, MOVP ... 16-bit data transmission

Usable device .
. : . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P nation
S |O|O0O|O0O|O|O|O|O O O|O|0O|O|O| O |O|O|O|O o o 3
D|[*1]|O|O|O|O0O|O|O O O|0O|O0O|O|O| 0O |O|0O

*1 Destination device X of MOV command is reserved for the test by Mitsubishi.
Be sure not to use this device with MOV even if it is possible to program.

Transmission command Setting data
............. Transmission source
|1 IV}

JL 11 MOV S:D_ It S |data or No. of device
where data is stored.

D No. of transmission

MOVP f_ || [Mmoveis T D It destination device.

Function

The 16-bit data of the device designated with S is transmitted to the device designated with D.

Before transmission S

After transmission D

Execution conditions

16-b

-
.

it

»

1]ofof1|ol1|r]ofofz|1|ofof1]1]2

@ Transmission

[t ]ofofsfofafsfofolafafofofafa]1]

The execution conditions for MOV, MOVP are as shown below.

Transmission command OFF

ON

MOV

MOVP

Executed per scan

1

<
<

>
>

Executed per scan

1
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8. Function Commands
MOV, MOVP

Program example
(1) Program to store input X0 to XB data in D8.

Coding

MO No. of | Com- Device

10I 1 [MOV I K3x0 | D8 steps | mand

I LMY RN TS
(ON) 10 |LD MO

11 | MOV |K3X0 |D8

14

(2) Program to store "155" in D8 as binary value when X8 turns ON.

Coding
o 1 i kiss 7551 | stepe mana | Doviee
10 LD X8
11 MOV |K155 D8
D8 |olo]ofolo]o]ofol1]o]of1]2]0]1]1] 14

(3) Program to store "155" in D93 as BCD value in when XB turns ON.

Coding

| XB No. of | Com- Device
10 +— [mov | Hiss | D93 |4 | Steps | mand

10 |LD XB

11 | MOV [H155 | D93

D93 |(o]ofofofofofof1]o]1]o]1]o]1]0]1] 14

(4) Program to store "155" in D894 as hexadecimal (HEX) when X13 turns ON.

Coding
| )§1|3 e oo meoeeo- No. of | Com- Device
10 1 { MOV | H9B : D894 steps | mand

10 |LD X13

11 | MOV |H9B |D894

ps9a [0]ofofofofofofof1]ofof1[1][0f1]1] 14
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8. Function Commands
DMOV, DMOVP

O DMOV, DMOVP ... 32-bit data transmission

Usable device .
. : . Con- . Dgn No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P nation
S |O|O0O|O0O|O|O|O|O O O|O|0O|O|O| O |O|O|O|O o o 3/4
D|[*1]|O|O|O|O0O|O|O O O|0O|O0O|O|O| 0O |O|0O

*1 Destination device X of DMOV command is reserved for the test by Mitsubishi.
Be sure not to use this device with DMOV even if it is possible to program.

Transmission command .
Setting data

||4 = R Transmission source data
omov| L i {omovis bt S |or head No. of device

where data is stored.

Head No. of transmission

pmove| _f || [bmovPi's ' b H destination device.

Function

The 32-bit data of the device designated with S is transmitted to the device designated with D.

32-bit

-

|
-t Vl

Before transmission S |1 [o|o|1]o a1 §§ [1]a]ofof1]|1]1]
@Transmission

After transmission D |1|0|0|1|0|1|1| SS |1|1|0|0|1|1|1|

Execution conditions
The execution conditions for DMOV, DMOVP are as shown below.

ON

Transmission command OFF

DMOV

Executed per scan

>
>

< »
<% >

Executed per scan

| |

<
hd

DMOVP
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8. Function Commands
DMOV, DMOVP

Program example
(1) Program to store D10, 11 data in DO, D1.

Coding

Mo IR el No. of | Com- Device

1o| | [DMOV! D10 | DO steps | mand

....... [ P B

(ON) 10 |LD MO

11 |DMOV | D10 |DO

14

(2) Program to store X0 to X1F data in DO, D1.

Coding

| _____________________ No. of | Com-
10 || [DMOV' K8xo | DO steps | mand

JE P S,

Device

(ON) 10 |LD MO

11 |DMOV |K8X0 |DO

14
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8. Function Commands
CML, CMLP

O CML, CMLP ... 16-bit data negation transmission

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P
S |O|O0O|O|O|O|O|O @) O|O|O|lO|O| O |O|O|O|O o | o 3
D O|0O|O0O|O|O|O @) O|l0O|O|O|O| 0O |O|O
Transmission command .
Setting data
||4 = T Data to be inverted or No.
JL " LEML_is.iD. 17 S |of device where data is
stored.
D No. of device to store
cMmp | |} [cMiP is D inversion  results
Function

The 16-bit data designated with S is inverted bit by bit, and that results is transmitted to the device
designated with D.

p5————— — — — — — — — — — — — — bo

Before execution S [1]ofofa]ofa|a]o]ola]1]ofo]1]1]1]
@Inversmn

p1s ——— —— ——— — — — — — — — — — bo

After execution D |1 JoJoJafofaafofofafafofofrfa]1]
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8. Function Commands
CML, CMLP

Program example

(1) Program to invert X0 to X7 data and to transmit the results to DO.

10

Coding
M100 No. of | Com- :
------ Device
10} 1 {CML_ i K2x0 | DO steps | mand
10 |LD M100
11 [CML K2X0 | DO
14
When the number of bits at S is less than the number of bits at D:
________ X7-------X0
There bits are all —{ [ i I I I I j 11:011]00'0'0
readas"0" T
b15- - - - - - - b8b7-- - - - - b0
pol11111111j0010[111111
(2) Program to invert M16 to M23 data and to transmit the results to Y40 to Y47.
Coding
mi00 No. of | Com- Device
10 1 {CML [K2M16(K3Y40H | steps | mand
10 (LD M100
11 [CML [K2M16(K3Y40
14
When the number of bits at S is less than the number of bits at D:
O M23---- - M16
There bits are all —>[ [ I ] 0101|1100
read as "0" T
Y4B -Y48YAT - - - - Y40
[1111]1010]0011
(3) Program to invert DO data when X3 turns ON and to transmit the results to D16.
Coding
X3 No. of | Com- :
............... R Device
| 1 [CMLP | DO | D16 steps | mand
10 |LD X3
11 |[CMLP |DO D16
20
b15------- b8b7- - - - - - - b0

DO

b15 - ----- b8b7- -~~~ - - bo
D16 [0'0'1'0[0'1'1'0/0'1'0'1/0'0'0'0)]
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8. Function Commands
DCML, DCMLP

O DCML, DCMLP ... 32-bit data negation transmission

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|IK|H| P
S |O|O|O|O0O|O|O|O @) O|O|O|lO|O| O |O|O|O|O ol ol a4
D O|O0O|O0O|O|0O|O @) O|l0O|O|O|O| 0O |O|O
Transmission command .
Setting data
||4 =" e Data to be inverted or
beme | L " DCML : S LD 17 S |head No. of device where
data is stored.
Head No. of device to
|l P D i i
DcmLP| || I_D_QMLEJ__S__.:__Q]"' store inversion results
Function

The 32-bit data designated with S is inverted bit by bit, and that results is transmitted to the device

designated with D.

Before execution S

S+1 S
P15- - - - - - - oo b0 b15- - - - - b0
[1[o[afaffi[ofafofofofafa[}j[1][0]0]1]0]
D+1 @ Inversion D
R bO b15- - - - b0

AfterexecuionD [o] 1] ofo[{{[1JofaJ1]1]ofo]{{Jol1]1]o0]1]
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8. Function Commands
DCML, DCMLP

Program example
(1) Program to invert X0 to X1F data and to transmit the results to DO, 1.

Coding
M200 No. of | Com- :
------ Devi
10}—1} [DCML] K8xo | DO steps | mand eviee
10 (LD M200
11 [DCML [K8XO0 [ DO
14
When the number of bits at S is less than the number of bits at D:
- T —— X8X7-——____ X0
There bits are —NL \L i J OIlIOIO‘ %% ‘Oll\1|1‘O|O\1|0‘1\1\0|0|
all read as "0" I
b31--b28b27 -b24- — _ _ _ b8b7-- - - - - - b0
Do, 1 [1111]1011] || [1000[1101]001111]
(2) Program to invert M16 to M35 data and to transmit the results to Y40 to Y63.
Coding
| m200 No. of | Com- Device
10 1 [DCML K5M16:K6Y40 | steps | mand

10 |LD M200

11 [DCML [K5M16

K6Y40

14

When the number of bits at S is less than the number of bits at D:

M35 M24M23 - - - _ - M16

There bits are all —» | | | Jorr00] | Jo1ia]olo10[111010]
read as "0"

Y63. - - Y56 _ - - Y48Y4AT- - - _ - Y40

[1111]1011](]1000[1101/0011]

(3) Program to invert DO, 1 data when X3 turns ON and to transmit the results to D16, 17.

Coding
o i GeiiF o6 Tois ) | Sweps |mana | POl
10 |LD X3
11 |DCMLP|DO D16
20
b31----_ - b24. . b8b7 _ _____ b0

Do, b1 [0'0'00]0'2:00] | Jo'1i1i1]oi011/0[1711010

b31---—— - b24.____ b8b7--— - - b0
p16,D17[1 1111011 || [10000]1101J00111]
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8. Function Commands

XCH, XCHP

O XCH, XCHP ... 16-bit data exchange

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device otant |POinter| desig- | Index steps
X|{Y|M|L|F|B|SB SM|V|T |C|D|R|W|SW|Z|SD|K |H Pnatlon
D1 O|0O|O0O|O0O|O| O O O|0|O0O|O|O|O @] O o 4
D2 O|0|0|O0|0O0]| O O
Exchange command
IL H4 [xchipripzly  Setng daw
D1|No. of device where
data to be exchanged
£ 1 RETSCIRETY ) S el s
Function
The D1 and D2 16-bit data are exchanged.
D1 D2
4 A~ ™ s - ~
5 16-bit o 16-bit .
* > - >
Before execution [0]1]1[1[olo]o[1]2]o]o[[o]1]o]1]  [ofo[oJo]a]a]e]ofo]t]t]ofx]o]i]o]
Atter execution  [o]o[ofo[1]1]1[o[o[r[2]o[x]o[1]o]  [o]2]1]1]o]o]o[1]1]o]o]1]o]]o]1]

Execution conditions

The execution conditions for the XCH, XCHP are as shown below.

Exchange conmand OFF

XCH

XCHP

ON

<

Executed per scan

> < »

<%

1

Executed per scan

1
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8. Function Commands
XCH, XCHP

Program example
(1) Program to exchange TO current value with DO data when M8 turns ON.

Coding

| Mg e No. of | Com-
B ;..To_: DO steps | mand

Device

10 1T
10 LD M8

(pulse coding)

11 | XCH |T0

DO

15

(2) Program to exchange DO data with M16 to M31 data when M10 turns ON.
Coding

MO e No. of | Com-
| ["XCH Kami6! DO steps | mand

Device

| M
10 ;i L XCH. ikami6: DO
10 LD

M10

(pulse coding)
11 XCH

K4aM16 | DO

15

(3) Program to exchange DO data with R9 data when MO turns ON.
Coding

No. of | Com-

Device

MO
| 1 [XCHP! DO | R9 steps | mand
10 LD

10

MO

(pulse coding)
11 XCHP

DO

R9

21
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8. Function Commands

DXCH, DXCHP

O DXCH, DXCHP ... 32-bit data exchange

Digit No. of

Usable device
. . . Con- . .
Bit device Word device stant |Pointer gzzgn Index steps
X|Y|/M|L|F|B|SB SM| V| T DIR|{W|SW|ZI|SD|IK|H| P
D1 O|0O|O|O|O| O @) O O|O0O|O]| O O @) o 4
D2 O O|O0O|0O| O O
4Conversion command
bxcH] L 1 [DxCH D1 |p2pp ~ Seting data
D1 |Head No. of device
where data to be
............. R D2 |exchanged is stored.
DxcHp] _f— || [DxCHP! 1! D2 1
Function

Before execution

Execution conditions

After execution

The D1 and D2 32-bit data are exchanged.

D1+1 D1 D2+1 D2
A Y A A r % Y A hl
16-bit 16-bit | 16-hit 16-bit |
lo[a]2/¢o[olo]a[tlo|¢l1lo[slols| |ololoil4ls]1]olo[1lPplt lolt]o]

lololoi1]1[1]o]o’s [¢lo[1[o]1 o]

loJ12 ¢lolofo]1 1 o|¢]]o}a Jola]

The execution conditions for the DXCH, DXCHP are as shown below.

DXCH

Exchange conmand OFF

ON

Executed per scan

>

<

]

>

<

Executed per scan

1

DXCHP
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8. Function Commands
DXCH, DXCHP

Program example
(1) Program to exchange TO, T1 current values with DO, 1 data when M8 turns ON.

Coding

| M8 S No. of | Com- Device

10 {1 {DXCH: T0 : DO steps | mand

(Pulse coding) 10 |LD M8

11 |DXCH |TO DO

15

(2) Program to exchange DO, 1 data with M16 to M47 data when M10 turns ON.

Coding

| ,VHO No. of | Com- Device

10 11 [ DXCH K8M16! DO steps | mand

(Pulse coding) 10 |LD X10

11 |DXCH (Kk8M16 | DO

15

(3) Program to exchange DO, 1 data with R9, 10 data when MO turns ON.

Coding

[morooas T Fenoese Device
{DXCHP: DO : R9 steps | mand

MO No. of | Com-
10 +—}

(Pulse coding) 10 |LD MO

11 |DXCH | DO R9

21
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8. Function Commands
BMOV, BMOVP

O BMOV, BMOVP ... Block transmission of 16-bit data

Usable device .
. - . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P nation
S O|0O|0O|O0|0O0]| O (@)
D O|0|O0O|O|O|O (@) 5
n O|0O|0O|0|0O0]| O O|O0 |0 O

. Setting data
Transmission command 9

L +—H—Bwovi s [ o inh

Head No. of device where
data to be transmitted is
stored.

S

D Head No. of device to store
transmitted data

f~ t—AF—"emovris Tp ink Number of blocks to be

transmitted

Function

The data of n blocks from the device designated with S are batch transmitted to the area of n blocks
from the device designated with D.

~N -

S 1234 D 1234

S+1 5678 Batch D+1 5678

S+2 7FFO transmission D+2 7FF0

S+3 6FFF > < D+3 6FFF n blocks
@ @

S+ (n—2) 553F D+ (n—2) 553F

S+ (n—1) 8886 LD+ (h—1) 8886

Execution conditions

The execution conditions of the BMOV, BMOVP are as shown below.

ON

Transmission conmand OFF

BMOV Executed per scan

Executed per scan

BMOVP |_| |_|
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8. Function Commands

BMOV,

BMOVP

Program example
(1) Program to transmit the current values of T33 to T48 to D908 to D923.

Coding

No. of | Com- Device
steps | mand

10 |LD M90

11 |BMOV |T33 |D908 |H10
16

Before execution

(Transmission source)

T31
T32
T33

T34
T35

T48
T49

0100

0010

0100

0999

1005

¢

0115
0000

After execution

D906
D907

D908

D909
D910

D923

D924

0000

03FF

0100

0999

1005

\=/=§

0115

1000

(Transmission destinasion)

> 16 data blocks

Block transmission with BMOV command
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8. Function Commands
FMOV, FMOVP

O FMOV, FMOVP ... Batch transmission of same 16-bit data

Usable device .
. - . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P nation
S O|0O|0O|O0|0O0]| O O|0 |0 (@)
D O|0|O0O|O|O|O (@) 5
n O|0O|0O|0|0O0]| O O|O0 |0 O

. Setting data
Transmission command 9

Head No. of device where
I ------- e SR Rl S |data to be transmitted is
FMOV _I—l_ 1 FMQ_\{_E ...... _E_.D._.j.._r!} Stored.
D | Head No. of device to store
transmitted data

4~ t+—AF—movris Tb [ n K

n Number of blocks to be
transmitted to

Function

The data of the device designated with S are transmitted to the area of n blocks from the device
designated with D.

~

D 0
o D+1 0
Transmission D+2 0
s 0 R — [ ——1 nblocks
D+ (n—3) 0
D+ (n—2) 0
L D+ (n—1) 0 Y

Execution conditions
The execution conditions of the FMOV, FMOVP are as shown below.

ON

Transmission conmand OFF

FMOV EE—
Executed per scan

< » < >

Executed per scan

| |

FMOVP
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8. Function Commands
FMOV, FMOVP

Program example
(1) Program to reset (clear) D8 to D23 when XA turns ON.

S D
r—Aﬁ f—’%
D9 0
@
{ D21 0 16 data blocks
Transmission
D22 0
D23 0

Resetting of data registers with FMOV command

Coding

XA No. of | Com- :
""" LR et S iy Device
10} 1 [FMov| ko | D8 | HloH steps | mand

10 (LD XA

11 [FMOV | KO D8 H10

16

-221-



8. Function Commands
CJ, IMP

O CJ, JMP ... Conditional jump

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|IK|H| P
P ©) 2
Jump command
| P .
CJ | p**
IL il [ ciip Setting data
. Jump destination pointer
No. (PO to P249)
Unconditional EJ_MP_E_P_T}'
Function

(1) The block of the designated pointer No. within the same program file is executed when the jump
command turns ON.

(2) The program of the next step is executed when the jump command is OFF.

ON
Jump command OFF J |

cJ | |
| Executed per scan |

et

JMP
(1) The block of the designated pointer No. within the same program file is executed unconditionally.
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8. Function Commands
CJ, IMP

Points

(1) After the timer coil is turned ON, if the timer that is turning the coil ON with the CJ or IMP
command is jumped, the timer count will continue.

(2) The scan time will be shortened if jumping is done backward using the CJ or JMP command.

(3) The CJ and JMP commands can be used to jump to a smaller step.

X9
P8 G LN
30 I N
M3
1001 “ E__Q_!__j___?ﬁ_}' When M3 turns ON, the program will
jump to the P8 label.
X1P L over | TP _
1004 11 < >—¢ Executed when M3 is OFF.

(4) The devices skipped because CJ or IMP command will not change.

XB
20 H [CJ"[:'ig L When XB turns ON, the program will
w e jump to the P19 label.
23 I / Y43 4 Even if XB, C is turned ON/OFF
. N during execution of the CJ command,
25 )I(F , Y49 Y43, 49 will not change.
1T S bai
X9 Y4C
P19 = = < >4
27
(5) Label (P**) possesses one step.
x R
14 1| [ cii P
M33
Y30
17 |} < >
M3 Y36
Possesses one step.
\19 1 < >
M36 Y39
Po t—]] < 7>
21
)l(? Y3E
24 |} < >

Caution

(1) Designate the pointer No. so that it comes prior to the END command.
(2) Designate the label No. which exists in the program file as the pointer No.
(3) Only the pointer No. which exists in the same program file as the jump command is available.
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8. Function Commands

FEND

O FEND ... Program end
Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y/M|L|F|B|SB|T|SM|V|T DIR{WISW|Z|SD|K |H P
1
| ——
T .....F.E.N.D..H
Function
The sequence program is ended.
Operation when 70 ~
CJ command |—| | PR
H Sequence program . —I C.A.':'?J.E..-}
is not executed. Jump with

N

P**

(&) When CJ command is used

Sequence program

END

CJ command

AN

Operation when
CJ command
is executed.

(b) When a subroutine program is used

P**

Sequence program

Sub-routine program

END
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8. Function Commands

FEND
Program example
Program when using CJ command.
X0 Y20
10— e
x When XB turns ON, the program jumps to
12 1 [ cJ | P23 ]4 the P23 label, and the step following
P23 is executed.
X13 Y30 A
15 |} < >t
X14 Y31
17 ¢—| >4 > Execute when XB is OFF.
19 [-EI_E-N_I-D- L | When XB turns OFF, the end of the
""""" _ sequence program is indicated.
X1 Y22
P23 |} % >4
20
Coding
No. of | Com- Device
steps | mand
10 |LD X0
11 |OouUT Y20
12 |LD XB
13 |CJ P23
15 |LD X13
16 |OUT Y30
17 |LD X14
18 |OUT Y31
19 |FEND
20 P23
21 |LD X1
22 |OUT Y22
23
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8. Function Commands
CALL, CALLP, RET

O CALL, CALLP, RET ... Call/return of sub-routine program

Usable device -
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y|M|L]|F V| T|C|D|R SW|Z |SD|K | H P
©) 2/1
Call of sub-routine
program Sub-routine execution command
cac] L 1 {caLL{ P~ b
cace]  _f | caLei P h
Setting data
Head pointer No. of sub-routine
*%
P program (PO to P249)
Head pointer No. of
sub-routine program
(label)
\ | /
P** I N
sub-routine
Return of sub- ERE—T_ program
routine program

Function

[CALL| [CALLP]|

(1) The sub-routine program designated with the point (P**) is executed.

P11

[GALL] P10
[Fein 1
< ba

[CALL ] Pii
[ RET T
< >

[CALL ] P12
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8. Function Commands
CALL, CALLP, RET

Cautions

When returning from CALL or CALLP command (that is, when executing RET command), the
operation results obtained immediately before will be retained.

Thus, make sure not to program a command following to CALL or CALLP as it may cause an illegal
operation. The example is shown below.

SM3
P252
| | [ CALLP10 |
{ Yo )>—
[ CcALLP20 }—
7 [ FEND_}—
X0
P10 8 || [ INC DO }—
12 [ RET
SM32
P20 13 | | [ nc D1}
17 [ RET }—
18 [END }—

(1) The program of P10 label is always called.

(2) The operation results when returning from P10 is determined by the results of "LD X0".

(3) "OUT YO0" will be executed after returning from P10. In this time, the X0 state will affect the P10
results.

(4) Inthe same manner as (3), the X0 state will affect the P20 results.

Correct the above program as shown below.

SM3
| ] [
0 {_ CALLP10 |—

[
SM3 \
| | {

4 ||/ { YO »—

SM3
[ CALLP20 }—

9 [FEND }—
X0
P10 10 |} [ INC DO |}
14 [RET }—
SM32
P20 15 | | [ INC D1
19 [ RET }—
20 [END }—
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8. Function Commands
CALL, CALLP, RET

RET

(1) The end of the sub-routine program is indicated.
(2) When the RET command is executed, the sequence program in the step after the CALL or
CALLP command will be executed.

Execution conditions
The execution conditions of the CALL, CALLP are as shown below.

ON
Sub-routine execution command OFF _— [ R
CALL | [ B
| . Executed per scan .| Executed per scan
CALLP |_| [1

Program example
Program to execute sub-routine program when X1 changes from OFF to ON.

Coding
X8 Y11 No. of | Com- Device
10 1 > steps | mand
X1 10 (LD X8
12— [ALIP8H M four [viz
X9
15 H < Y13 v 12 |LD X1
13 |[CALL |P33
o [ FEND 15 |LD  |X9
>0 " 1 | 17 [FenD
Y34 18
Ve >_u
""""" 500 P33
504 Laer 501 |LD XA
502 |OUT |Y33
503 |OUT Y34
504 |RET
505
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8. Function Commands
CALL, CALLP, RET

- 229 -



8. Function Commands

FOR, NEXT
O FOR, NEXT ... Command loop
Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P
n O|0O|O0O|O0|0O| O |0 |0 5/4

(Note) "n" is used with FOR command.

l_- ------- .
FOR LFOR i _Nn. Setting data
’( Repeated program J Number of repetitions
- - — - — — - o | of the FOR to NEXT
| NEXT [ NEXT loop
(from 1 to 32767).
Function

(1) After the processing in the FOR to NEXT loop is executed n-times without conditions, the step

following the NEXT command

will be executed.

(2) The value of "n" can be designated at between 1 and 32767.
If it is designated at a value of from, -32768 to 0, it will be executed as though n=1.

(3) Ifyou do not desire to execute the processing called for within the FOR to NEXT loop, use the CJ

command to jump past it.
(4) FOR command can be nested

up to 16 deep.

—H—

FOR

X1

H—

FOR

X2

—H—

FOR

NEXT |_

NEXT |‘

NEXT |_
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8. Function Commands
FOR, NEXT

Program example
(1) Program to execute FOR to NEXT loop when X8 is OFF, and not to execute it when X8 is ON.

Coding
No. of | Com- Device

. steps | mand
10—} {c B H 10 |[LD |x8

Yo 11 CcJ P8
13— —{ MOV KO 13 H

13 LDI MO

17 ——{ FOR X4 H 14 MOV | KO Z3

" 17 FOR | K4
22 |— {MV 23 D0Z3 22 (LDl |MO

23 MOV | Z3 D0Z3

[ INC 73 H

26 INC Z3

” — 28 | NEXT
32 P8
S R @ M 33 |LD |X0A
34 |ouT |v33
35

Caution

(1) To force an end to the repetitious execution of the FOR to NEXT loop during the execution of the
loop, insert a BREAK command.

(2) Use the EGP, EGF commands to conduct index qualification for the FOR to NEXT contact.

(3) Be sure not to execute the END (FEND) command after the execution of the FOR command but
before of the NEXT command.

(4) Always execute the FOR command prior to the NEXT command.

(5) Be sure not to insert the STOP command within the FOR to NEXT loop.
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8. Function Commands
BREAK, BREAKP

O BREAK, BREAKP ... Forced end of FOR to NEXT loop

Usable device -
. . . Con- . D'g.'t No. of
Bit device Word device otant |POinter| desig- | Index steps
nation
X|Y|M|L|F|BI|SB|T|SM{V|T |C|D|R|W|SW|Z|SD/K|H| P
D O|O0O|O0|O|0O]| O @) .
P O
Command Setting data
11 e B Number of device to
' D p D
Break | L " [BREAK | D | Pn H store the number of
repetitions remaining
P Number of branch
BREAKP f H @'Eﬂkb'f'ﬁ':"ﬁn ! destination pointer
"""" P when the end of
processing repetitions.

Function

(1) The repetition processing by the FOR to NEXT loop is forced to end, and shifts to the execution
of the pointer designated by Pn.

N Y If the BREAK command has not
Forced end condition been executed, execution will

_| }—| BREAK ‘ D ‘ Pn |_ i return to the FOR command for

When forced end condition is satisfied the number of times de5|gnated

by the FOR command.
[ NEXT|~
Pn—| }—

(2) The number of repetitions remaining at the time that the FOR to NEXT loop was forced to end is

stored at D.
However, the number of times when the BREAK command was executed is also included in the

number of repetitions remaining.
(3) The BREAK can be used only during the execution of a FOR to NEXT loop.

(4) A BREAK can be used only when there is only one level of nesting
When there are multiple nesting levels, execute the same number of BREAK commands as there

are nesting levels.
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8. Function Commands
BREAK, BREAKP

Program example

(1) Program to force FOR to NEXT loop to end when DO data reaches 30, that is, FOR to NEXT loop
has been executed 30 times.

Coding
No. of | Com- Device
M30 steps | mand
tor—i Luov KO b0 17 10 LD |M30
14 [FOR K100 1 11 MOV |KO DO
M30 14 |FOR |K100
19 I} { INC DO H

19 (LD M30

22f= D0 K30} mEK D P H 20 |INC DO

% P 22 |LD= |DO K30

25 |[BREAKP[D1  [PO
PO

40 36 |[NEXT

40 PO

Caution

(1) The value 71 is stored in D1 when the BREAK command is executed in the program above.

(2) Be sure not to use the BREAK or BREAKP command in a case other than with the FOR to NEXT
loop.

(3) Be sure that the pointer No. designated with Pn exists in the program file.
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8. Function Commands
WAND, WANDP

O WAND, WANDP ... Logical AND of 16-bit data

Usable device .
. : . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P nation
S |O/0O|O0O|O|O|O|O O O|0O|O|O|O] O |O|O|O|O o o 3
D O|l0O|O0O|O0|0O|O O O|0O|O0O|O|O| O |O|O
S1|O0O|O0O|O|O|O|O|O O O|0O|O0O|O|O] O |O|O|O|O
S22 O|O|O|O|O|O|O O O|0O|O0O|O|O|] O |O|O|O|O O O 4
D O|0O|O0O|O|0O|O O O|0O|O|O0O|O|] O |O|O

Operation command
4 Setting data

|1 AN w1
wAND] [ | 1 LVL/A[\!QJ.__S_.J...D}' Data to be logical ANDed
S |or No. of device
| |where data is stored.

The logical AND results

| 1 i ANAD:, o IS
WANDP| _f 11 (WANDP: S ! D} D | are stored in D device.

.................

______ e Setting data

wann] [ L _I WANP.L..S}_L_S_?__L_Q}' S1|Data to be logical ANDed
— or No. of device
S2|where data is stored.

........ No. of device to store
_f t+—— F——wANDPi 51/ s2§ D H ® |logical AND resuits.
Function
([wanpi s i o | [wanbpi s T D ]

Logical AND is executed for each bit of the 16-bit data in the device designated with D and the
device designated with S, and the results are stored in the device designated with D.
16-bit

|t »|
| |
p [afafafafafafsfafofofofofafafa]1]
Before execution WAND,WANDP
s [ofJofoJ1fofofafofofofr]1fof1]o]0]

%

After  execution b |o]olof[1]o]lo]1]o]lo]olo]o]o]1]o0]0]

....................................

Logical AND is executed for each bit of the 16-bit data in the device designated with S1 and the
device designated with S2, and the results are stored in the device designated with D.
5 16-bit _
| |
st [1fafafafafafalafofofofofa[afa]1]
Before execution WAND,WANDP
s2 |olofol1]o]o|l1]o]o|lo]1]1]o][1]0]0]

U

After execution b |o]lolol1]lo]lo]1]lo]lo]o]lo]lolo]l1]0]0]

................................
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8. Function Commands
WAND, WANDP

(2) The bits other than designated digit are operated as 0
(Refer to program example (2).)

Execution conditions

The execution conditions for WAND, WANDP are as follows

ON
Operation command OFF I
WAND —
Executed per scan P N
Executed per scan
WANDP |_| _l
Program example

(1) Program to execute logical AND of the D10 data and D20 data when XA turns ON, and to store
the results in D33.

Coding
| XA No. of | Com- Device
101 1 [WAND __9_19__-_9_29._1__9_3_3H steps | mand
10 LD XA
11 WAND | D10 D20 D33
15

(2) Program to execute logical AND of the X10 to 1B data and D33 data when XA turns ON, and to
output the results to D50.

Coding
| )I(IA [rrroemmsamssossee e oa e No. of | Com- Device
10 | i [WAND K3X10! D33 | D50 steps | mand
10 |LD XA

11 [WAND |K3X10

D33 |D50
15

... XIBXIA XI9 XI8 XI7 XI6 XI5 XI4 XI3 XI2 XI1 XI0
x1Bto010 '0:0:0:0 1]ofof1]olofaf1]ofof1]1]
Interpreted as 0 WAND
515|Bl4 B13 B12 Bl11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
D33

l1flafafofalofalafofolalofa]o]o]a]

B15 Bl14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
pso  |olololo]1]olol1]o]ol1]o]o]o]o]1]
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8. Function Commands
DAND, DANDP

O DAND, DANDRP ... Logical AND of 32-bit data

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|IK|H| P
S |O|O|O|O|O|0O|O O olo|O|O|O|O |O|lO|O|O ol o | a4
D O|0O|O0O|O|0O|O O OlO0O|O|O|O| O |O|O
S1|{O0O|O0O|O|O|O|0O|O @) olo|O|O|O|O |O|lO|O|O
S2|0O|O0O|O0O|O|O|0O|O O olo|O|O|O|O |O|O|O|O O | O 4/5
D O|0O|O0O|O0O|0O|O O O|lO|O|O|O|O |O|O
Operation command Setting data
| |4 = oo oee Data to be logical ANDed
DAND | _[ 11 LP_/:\.NP'.__S__'___D} s |or head No. of device
where data is stored.
The logical AND results
...... qeemeege—-- D . .
DANDP _f_ “ l'Q.—A_\_’\_'P_F_’L_S__.: D are stored in D device.
Operation command Setting data
______ e Sl1|Data to be logical ANDed
DAND| _[ L _l DA’}‘_QL_SJ__L_S__Z_}___D} Llor head No. of device
S2|where data is stored.
_______ S b Head No. of device to
DANDP| _f —| |—|§_A]\_l_|?_l?i_§_1_j__8_2__i__p_} store logical AND results.
Functi_q_n_ __________________
(1y[oaND! s T b ] [pANDP S T D

Logical AND is executed for each bit of the 32-bit data in the device designated with D and the

device designated in S, and the results are stored in the device designated with D.
32-bit

|
r V‘

p [afafafafa[Q@a]afofofofofa]a]a]1]
Before execution DAND,DANDP
s [oJoJof1]o[Q]1]oofof1[1]o]1]o]o]

U
After execution D lo[o[o[1[0[28[1[0[0[0[0[0[0[1[0[0‘

DAND! s1 [ s2 | D |[DANDP; s1 | s2 | D

................................

................................

Logical AND is executed for each bit of the 32-bit data in the device designated with S1 and the

device designated in S2, and the results are stored in the device designated with D.
32-bit

st[1fifafafafQfa]afofofofofafa]a]1]
Before execution DAND,DANDP
s2 [0fofof1[of@[1]ofofof1]1]of1]0]0]

U

After execution D lo[01011101%11[0[0[0[0[0[0[1[0[0‘

(2) The bits other than designated digit are operated as 0.
(Refer to program example (1).)
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8. Function Commands
DAND, DANDP

Execution

conditions

The execution conditions for the DAND, DANDP are as follows.

ON
Operation command OFF J |_,—\_

DAND

DANDP

Program example

(1) Program to execute logical AND of the X30 to 47 24-bit data and D99, 100 data when X8 turns
ON, and to transmit the results to M80 to 103.

| Executed per scan

< > < >

Executed per scan

1 1

10

| N T Logical AND the X30 to 47 data and D99, 100
I LDAN-D Kex30 _P_?_Q dgtgall(,:znd storeethe I‘eScl).IltS ina§9gnto 100.
[DMOV! D99 K6M8OH Transmit the D99, 100 data to M8O to 103.
Coding
No. of steps [Command Device
10 LD X8
11 DAND K6X30 |D99
14 DMOV D99  [K6M80
17
B31B30B29B28B27 B26B25B24B23B22 B4 B3 B2 B1 BO
D100, 99 [1]afafofaa]afafofa[@]o]2]o]a]1]
______ o __DA_ND X47X46 X34 X33X32X31 X30
xaro®  8TaTo o o006 [1]a [Pl o1 o]L]
I—>Interpreted as0
B31B30B29B28B27B26 B25B24B23B22 _ B4 B3 B2 Bl
D100, 99  [o|ofofofofofofofo]1]Q]o0 |o|o|o|1|
L>Output0

(2) Program to execute logical AND of the DO, 1 32-bit data and R108, 109 32-bit data when M16
turns ON, and to output the results to Y100 to 11F.

M16
||

--------------------- Logical AND the DO, 1 and R108, 109 32-bit data,

10|

D.A.'\.IP'..QQ..' R108 and store the results in R108, 109.

Coding
No. of steps |Command Device
10 LD M16
11 DAND DO R108
14 DMOV R108 |K8Y100
17
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8. Function Commands
WOR, WORP

O WOR, WORP ... Logical OR of 16-bit data

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|IK|H| P
S |O|O|O0O|O0O|O0O|0O]|O O olo|O|O|O|O |O|lO|O|O o | o 3
D O|l0O|O0O|O0|0O|O O OlO0O|O|O|O| O |O|O
S1|{O0O|O0O|O|O|O|0O|O O olo|O|O|O|O |O|lO|O|O
S2|0O|O0O|O0O|O|O|0O|O O olo|O|O|O|O |O|O|O|O O | O 4
D O|l0O|O0O|O0|0O|O O O|lO|O|O|O|O |O|O
Operation command
______________ Setting data
Il4 I 1 H
_I_I_ 1 LW.QRJ..?.:.-PJ" Data to be logical ORed
S |or No. of device
| |where data is stored.
..... pemqeeen The logical OR results
|1 [ ; |
WORP f 1T MQBEL_:S__L_P} D are stored in D device.
Operation command
4 Setting data
1L H EVORr51S2JD} 51| Data to be logical ORed
—— or No. of device where
S2| data is stored.
T [oonee [ D No. of device to store
worp| 1] IWORP; S1:S2; D logical OR  results.
Function
Wori s i D_][worpl s i D

Logical OR is executed for each bit of the 16-bit data in the device designated with D and the device
designated with S, and the results are stored in the device designated with D.

16-bit

Before execution WOR,WORP
s2[ofofofofafafafafafofa]ofol[2]o[1]

U

After execution [o 1012 2 a]1]2]2]1][1]0]1]0]1]

..................................................................

Logical OR is executed for each bit of the 16-bit data in the device designated with S1 and the device
designated with S2, and the results are stored in the device designated with D.

16-bit

Before execution WOR,WORP
s2[ofofofols[s[s[aa]o]2]o]o]1]o0]1]

Y

Afterexecution  p [of1Jofs]1]1]a]s]a]1][1][1]o][1]0]1]
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8. Function Commands
WOR, WORP

Execution conditions
The execution conditions for WOR, WORP are as follows.

ON

Operation command OFF

WOR _— —
Executed per scan

Executed per scan

| |

WORP

Program example
(1) Program to execute logical OR of the D10 data and D20 data when XA turns ON, and to store the

result in D33.
Coding
| XA S e e N No. of | Com- Device
10| I {WOR : D10 : D20 ; D33 steps | mand

10 |LD XA

11 (WOR ([D10 |D20 |D33

15

(2) Program to execute logical OR of the X10 to 1B data and D33 data when XA turns ON, and to
output the results in D100.

Coding

S

oo B ST o P No. of | Com- Device
LWOR :K3X10: D33 : D100 steps | mand

10 | ______ SRRV L2990 L2
10 (LD XA

11 [WOR [K3X10|D33 |D100

15
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8. Function Commands
DOR, DORP

O DOR, DORP ... Logical OR of 32-bit data

Usable device .
. : . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P nation
S |O/0O|O0O|O|O|O|O O O|0O|O|O|O] O |O|O|O|O o o 3/4
D O|l0O|O0O|O0|0O|O O O|0O|O0O|O|O| O |O|O
S1|O0O|O0O|O|O|O|O|O O O|0O|O0O|O|O] O |O|O|O|O
S22 O|O|O|O|O|O|O O O|0O|O0O|O|O|] O |O|O|O|O O O 4/5
D O|0O|O0O|O|0O|O O O|0O|O|O0O|O|] O |O|O

Operation command

Setting data

I | | |4 oo pe-
”/ LD‘QBJ"'S"-:--P} Data to be logical ORed

S | or head No. of device
where data is stored.

—oooa--oo- 1---} D The logical OR results
: are stored in D device.

Operation command )
4 Setting data

1L 1 [Dor{s1is2i D <1 | Data to be logical ORed
— or head No. of device
S2| where data is stored.

" [ooooe [ D Head No. of device to
DORP| i [DoRP s1!S2 | D_H store logical OR results.

Logical OR is executed for each bit of the 32-bit data in the device designated with D and the device
designated with S, and the results are stored in the device designated with D.

32-bit

|
p [of1]ofsfo[@lofsfo]s]ofs]o]s]o]1]

Before execution DOR,DORP
s [oJofofoJa[@fr]a]1]o]2]ofof2]o]1]
U
After execution p [oJafoaa Qe afa o a]o]1]o]1]

..................................................................

..................................................................

Logical OR is executed for each bit of the 32-bit data in the device designated with S1 and the device
designated with S2, and the results are stored in the device designated with D.
32-bit

st[ofs]osfof@loafofs]o1]ofs]o]1]

Before execution DOR,DORP
sa[ofofofofa[@1]a]2]o]a]ofo]1]o[1]

U

After execution p [oJefJoJe e[ ea]a]a]afe]o]1]o]1]
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8. Function Commands
DOR, DORP

Execution conditions
The execution conditions for DOR, DORP are as follows.

ON

Operation command OFF

DOR Executed per scan

< » < >
- > <% >

Executed per scan

| |

DORP

Program example

(1) Program to execute logical OR of the X0 to 1F 32-bit data and the FOFF hexadecimal when XB
turns ON, and to store the results in R66, 67.

XB
10 | 1 [DMOV HFOFF! R66_|¢ Store the FOFF hexadecimal in R66, 67.
[NAD | kavn ' Das Logical OR the X0 to 1F 32-bit data and R66, 67
LDOR ; K8X0_: R66 32-bit data, and store the results in R66, 67.

Coding

No. of | Com-

Device
steps | mand

10 (LD XB

11 |DMOV |HFOFF R66

14 |DOR |X8X0 |R66

17

(2) Program that executes logical OR of the M64 to 87 24-bit data and X20 to 37 24-bit data when
M8 turns ON, and stores the results in D23, 24.

mg et R
10 |} [DMOV | K6x20! D23 |4 Store the X20 to 37 24-bit data in D23, 24.
| . B rYry E Rl Logical OR the M64 to 87 24-bit data and
| DOR K6M64: D23 D23, 24 data, and store the results in D23, 24.
Coding

No. of | Com-

Device
steps |[mand

10 |LD M8

11 |DMOV|K6X20| D23

14 |DOR [K6Mé4 | D23

17
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8. Function Commands
WXOR, WXORP

O WXOR, WXORP ... Exclusive OR of 16-bit data

Usable device .
. . . Con- . Dgn No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y M|L|F|B|SB|T|SM|V|T|C|D|R|W|SW|Z|SD|K|H]| P
S |O|O|O0O|O0O|O0O|0O]|O O O|0O|O0O|O|O|O |O|lO|O|O o |l o 3
D O|l0O|O0O|O0|0O|O O O|0O|O0O|O|O| O |O|O
S1|0|O0O|O0|O|O|0O|O O O|0O|O0O|O|O|O |O|lO|O|O
S2|0|O0O|O0|O|O|O|O O O|0O|O0O|O|O|O |O|lO|O|O O | O 4
D O|l0O|O0O|O0|0O|O O O|0O|O|O|O| 0O |O|O
Operation command
________________ Setting data
I|4 (EVY T v
wxor | I L 1 |_V3/_?<__0_Ei_:___$_;__9:|" Data to be exclusive ORed
S | or No. of device where
|| data is stored.
....... mmmqeeee The exclusive OR results
|1 [ 1 H D
WXORP f 11 {WXORP: S : D are stored in D device.
Operation command ]
Setting data
wxor] [ t—H—Wxor{ 6178275  [s,]Data to be exciusive ORed
| or No. of device where
S2| data is stored.
_______ S b No. of device to store
WXORP[ —| |—|W2<__0_R_I?j__s_1_j___s_2__j__p_} exclusive OR results.
Function

................................................

Exclusive OR is executed for each bit of the 16-bit data designated with D and designated with S, and
the results are stored in the device designated with D.

16-bit

‘: >

p [ofs]of1]olafol2 o 2 o2 o 2o 1]
Before execution WXOR,WXORP
s [ofofoJoJs[a[a]2 ofofoJo 2 a]a]1]

U

Afterexecution  p [o]1]of1]1Jo]1]ofo1]o1]a]o]1]0]

Exclusive OR is executed for each bit of the 16-bit data designated with S1 and designated with S2,
and the results are stored in the device designated with D.
16-bit

stlof1fofafofafof1]of1]olafo]1]o]1]
Before execution WXOR,WXORP
s2[ofofofofalal1]afolo]o]oa]a]a]1]

U

Afterexecuton b [o]1]of1]1]ofa1]ofo]1]of1]1]o]1]0]
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8. Function Commands
WXOR, WXORP

Execution conditions
The execution conditions for WXOR, WXORP are as follows.

ON

Operation command OFF

WXOR _— I
Executed per scan

< > < >
< L R L

Executed per scan

WXORP |_| |_|

Program example

(1) Program to execute exclusive OR of the D10 data and D20 data when XA turns ON, and to store
the results in D33.

Coding

| )I('IA """ 1T . rooooo- No. of | Com- Device
10| 1 WXOR, D10 : D20 : D33 steps | mand

10 |LD XA

11 |WXOR | D10 |[D20 |D33

15

(2) Program to execute exclusive OR of the X10 to 1B data and D33 data when XA turns ON, and to
output the results to D100.

Coding

| )|('|A --------------------------------- No. of | Com- Device
10 | I [WxOR! k3x10} D33 | D100 steps | mand
10 |LD XA

11 [WXOR [K3X10 |D33 |D100

15
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8. Function Commands
DXOR, DXORP

O DXOR, DXORP ... Exclusive OR of 32-bit data

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y M|L|F|B|SB|T|SM|V|T|C|D|R|W|SW|Z|SD|K|H]| P
S |O|O|O|O|O|0O|O O O|0O|O0O|O|O|O |O|lO|O|O ol o | 34
D O|0O|O0O|O|0O|O O O|0O|O0O|O|O| O |O|O
S1|{O0O|O0O|O|O|O|0O|O @) O|0O|O0O|O|O|O |O|lO|O|O
S2|0O|O0O|O0O|O|O|0O|O O O|0O|O0O|O|O|O |O|lO|O|O O | O | 45
D O|0O|O0O|O0O|0O|O O O|0O|O|O|O| 0O |O|O
Operation command
_______________ Setting data
I|4 M i v
DXOR —I_l— B LQ-)SQB-:---S--J---D} Data to be exclusive ORed
S | or head No. of device where
| data is stored.
______ g The exclusive OR results
— |1 [~ H H D
DXORP| _# ] lQ)_(Q_R_P_l_..S..L.-D} are stored in D device.
Operation command
Setting data
DXOR | | —l D)_(QB_!L__SE_l__E___S_Z__j___D]" s1 | Data to be exclusive ORed
— or head No. of device where
S2| data is stored.
______ e b Head No. of device to store
DXORP f —I |—E)§QBI_:’J!___S_1_L__S_2_J:__Q} exclusive OR results.
Function

...............................................

Exclusive OR is executed for each bit of the 32-bit data designated with D and designated with S, and
the results are stored in the device designated with D.
32-hit

[ |

\ \
p [of1]of2]o[Qfof1]o]s]of1]of1]o]1]

Before execution DXOR,DXORP
s [ofoJoJoJa[@]a]a]ofofofofa]1]1]1]

U

Afterexecution p [o [t ]of1[1[Q]1fofof2]o]1]2]o]1]0]

.................................................................

Exclusive OR is executed for each bit of the 32-bit data designated with S1 and designated with S2,
and the results are stored in the device designated with D.
32-hit

DXOR! S1 | S2 | D |[DxORP! s1 | s2 | D

stlofifofafofQ@lofsfola]ofs]o1]o]1]
Before execution DXOR,DXORP
s2 [0]oofo]1[Qf1]1]ofofofofaf1]a]1]

U

After execution p [0f1]o[1]1[Qfafofof1]ofa]1]o]1]0]
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8. Function Commands
DXOR, DXORP

Execution conditions
The execution conditions for DXOR, DXORP are as follows.

ON

Operation command OFF

DXOR

Executed per scan

< >

Executed per scan
DXORP |_| _I

Program example

(1) Program to compare the X20 to 3F 32-bit data and the D9, 10 data when X6 turns ON, and to
store the No. of unmatched bits in D16.

10 | : : Ei(é-R-]-}-(-S-)-(-Z-O-["D-é Exclusive OR the X20 to 3F 32-bit data
""""""""""" and D9, 10 data.

ES_UM?"BQ-"WB;]_B Store the total No. of "1" bits of
’ the D9 32-bit data in D16.

Coding

No. of | Com-

Device
steps | mand

10 (LD X6

11 [DXOR |K8X20 | D9

14 |DSUM (D9 D16

18
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8. Function Commands
WXNR, WXNRP

O WXNR, WXNRP ... Non-exclusive OR of 16-bit data

Usable device .
. . . Con- . Dgn No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y M|L|F|B|SB|T|SM|V|T|C|D|R|W|SW|Z|SD|K|H]| P
S |O|O|O0O|O0O|O0O|0O]|O O O|0O|O0O|O|O|O |O|lO|O|O o o 3
D O|l0O|O0O|O0|0O|O O O|O0O|O0O|O|O| 0O |O|O
S1|0|O0O|O0|O|O|0O|O O O|0O|O0O|O|O|O |O|O|O|O
S2|0|O0O|O0|O|O|O|O O O|0O|O0O|O|O|O |O|lO|O|O O O 4
D O|l0O|O0O|O0|0O|O O O|0O|O|O|O| 0O |O|O
Non-exclusive operation command
________________ Setting data
II/7 [EVY T v
wxnr | L 1 MX.N.R.;...S;-.P} Data to be non-exclusive
S |ORed or No. of device
L lwhere data is stored.
....... e m g The non-exclusive OR results
|1l W H H D
WXNRP f 11 IX.V_X_'\_‘BE'L___S__L_P} are stored in D device.
Non-exclusive operation command
Setting data
wxzR | L +— WXNR! s1{s2 i D H s1|Data to be non-exclusive
L ORed or No. of device
S2|where data is stored.
_______ [ No. of device to store
WXNRP f —| |—|_W‘_)§I}I_R_E>J:_§_1_J!___s_2__j__|_:)_} D non-exclusive OR results.
Function

................................................

Non-exclusive OR is executed for each bit of the 16-bit data designated with D and designated with S,
and the results are stored in the device designated with D.
16-bit

o [ofsfofa]ols]ofa]olz]o]1]oa]o]1]
Before execution WXOR,WXORP
s [ofofJoJola[1[1]2ofofoJo s aa[1]

U

Afterexecuton o [o]1]of1]1]ofafofo]1]of1]1]o]1]0]

WXNR] S1 [ s2 | D J[WxNRPi SL [s2 [ D
Non-Exclusive OR is executed for each bit of the 16-bit data designated with S1 and designated with
S2, and the results are stored in the device designated with D.

16-bit

stlofafofafofao]afo]a]o 2ol o]1]
Before execution WXOR,WXORP
s2lofJofJoJolaf1]a]1]ofo o o ala]a]1]

U

After execution b [o]1]of1]1]of1]ofofz]ofs]z]o]1]0]
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8. Function Commands
WXNR, WXNRP

Execution conditions
The execution conditions for WXNR, WXNRP are as follows.

ON

Operation command OFF

WXNR _ I
Executed per scan

< » < >
< > B L

Executed per scan

WXNRP |_| |_|

Program example

(1) Program to execute non-exclusive OR of the D10 data and D20 data when XA turns ON, and to
store the results in D33.

Coding

—
T->

— N S No. of | Com- Device
{WXNR:! D10 i D20 : D33 steps | mand

10 | ______ SINOF L5 I D YAV R DA 1
10 (LD XA

11 |WXNR | D10 |[D20 |D33

15

(2) Program to execute non-exclusive OR of the X10 to 1B data and D33 data when XA turns ON,
and to output the results to D100.

Coding

=
X
Z
L?
X
w
X
=
o
l....'
O
@
w
O
=
o
)

No. of | Com- :
------ Device
[WXNRIK3X10 | D33 | D10 _‘& steps | mand

10 |
10 (LD XA

11 [WXNR [K3X10 |D33 |D100

15
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8. Function Commands
DXNR, DXNRP

O DXNR, DXNRP ... Non-exclusive OR of 32-bit data

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y M|L|F|B|SB|T|SM|V|T|C|D|R|W|SW|Z|SD|K|H]| P
S |O|O|O|O|O|0O|O O O|0O|O0O|O|O|O |O|lO|O|O ol o | 34
D O|0O|O0O|O|0O|O O O|0O|O0O|O|O| O |O|O
S1|{O0O|O0O|O|O|O|0O|O @) O|0O|O0O|O|O|O |O|lO|O|O
S2|0O|O0O|O0O|O|O|0O|O O O|0O|O0O|O|O|O |O|lO|O|O O | O | 45
D O|0O|O0O|O0O|0O|O O O|0O|O|O|O| 0O |O|O
Operation command
_______________ Setting data
I|4 M~ i v
DXNR IL " LQ?SNR-J---S--J---D} Data to be non-exclusive
S |ORed or head No. of device
L__|where data is stored.
------ The non-exclusive OR results
|1l [~y H H D
DXNRP f ] lQ.)_(_’\_'BEL__S_.L._D} are stored in D device.
Operation command
Setting data
DXNR | | —| D)_(_I\_IB_:L__S__l__L__S_Z_j___D]“ Ss1|Data to be non-exclusive
—— ORed or head No. of device
S2|where data is stored.
______ e b Head No. of device to store
DXNRP f —| |—E>§NBP}___S_1_L__S_2_J:__Q} non-exclusive OR results.
Function

DXNR S i D ][DXNRP{ S '} D

Non-exclusive OR is executed for each bit of the 32-bit data designated with D and designated with S,
and the results are stored in the device designated with D.
3 32-bit )
\ \
p [olsfofsfo[Q@fofsfofs]ofs]ofa]o]1]
Before execution DXNR,DXNRP
s [ofoJofofs[Q]s]s]ofofofofa]s]s]1]

U

After execttion o [3To 1[0 090 |1 1 o] 0 0 i 0] 1]

DXNR; S1 | S2 | D _][DXNRP{ S1 [ s2 | D

Non-exclusive OR is executed for each bit of the 32-bit data designated with S1 and designated with

S2, and the results are stored in the device designated with D.
32-hit

‘: >

silofafofafof@fofafolalofa]ofa]o]1]
DXNR,DXNRP
sz [ofofofof1[@f1]1]ofofofofa]1][1]1]

U

Afterexecution p [1]o[1]ofo[Qfofs[1]oJ1]ofoJ1]o]1]

Before execution
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8. Function Commands
DXNR, DXNRP

Execution conditions
The execution conditions for DXNR, DXNRP are as follows.

ON

Operation command OFF

DXNR I
Executed per scan

< >

Executed per scan

DXNRP |_| J

Program example

(1) Program to compare the X20 to 3F 32-bit data and the D9, 10 data when X6 turns ON, and to
store the No. of matched bits in D16.

10 | : : Ek,{lﬁ']'ké){éﬁz"b'g' Non-exclusive OR the X20 to 3F 32-bit
""""""""""" data and D9, 10 data.

ED-é-L-J-[\-/r:mlf)-é-w-B-]:é Store the total No. of "1" bits of
) the D9 32-bit data in D16.

Coding

No. of | Com-

Device
steps | mand

10 (LD X6

11 [DXNR |K8X20 | D9

14 |DSUM (D9 D16

18
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8. Function Commands
ROR, RORP

O ROR, RORP ... Right rotation of 16-bit data

Usable device .
. : . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P nation
D O|j0jO0|0O|O|O O O|O|lO0O|O|O| O |O|O o 3
n |OjO|O0O|O0O|O|O|O O O|0O|O0O|O|O|O |O|O|O|O

‘4Right rotation command

IL 1 [ROR [ D [ n M

B
1Ol
>
:_'ll:
°

Fome]

Setting data

D

No. of device where right
rotation data is stored.

n | Times (0 to 15)

Function
The 16-bit data designated with D is rotated n bits to the right excluding the carry flag.
D (16 bits)

s \ Carry flag
BI '-3||214 13812 11||310||39 lBB IB7 I|36||35I B4|B3 |32 lBl IBo I (SM12)

> >
| [ T T T T T T T T T 77

n bit rotation

Execution conditions
The execution conditions for the ROR, RORP are as shown below.

ON

Right rotation command OFF

ROR I
Executed per scan

< > < >

Executed per scan

| |

RORP
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8. Function Commands
ROR, RORP

Program example
(1) Program to rotate the D10 data 3 bits to the right when MO turns ON.

Coding
MO No. of | Com- .
...... Device
10 1 [ROR ! D10 | K3 steps | mand
(Pulse coding) 10 LD MO
11 ROR D10 K3
14
B15 Bl4 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
D10 before execution 0Ojojo|0o|O0O|O|O|O|O0O|O0O|0O0|O0O|0|O0O|0]|1|—™ ToB15
Carry flag
BO before executionj\ A \ (SMi,Z) ’
(n=1) 0|0]0 - 1
i1/0|0|0O|Of|O|O|O|O]|O]|O 0|0 ToB15 L
Transition BO when n=1 —*\‘ N \
- —
(n=2) 0f1]ojojojo|ofojojofo]o0f[0]|0 0|0 |Tohis O]
BO when n=2 —*\‘ TN \
D10 after execution (n=3) o|jo0fi1(0|0|O|O|O|O|O|O|lO|O|O|O]|O|— 0

Right rotation of data using ROR command
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8. Function Commands
RCR, RCRP

O RCR, RCRP ... Right rotation of 16-bit data

Usable device .
. : . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P nation
D O|j0jO0|0O|O|O O O|O|lO0O|O|O| O |O|O o 3
n |OjO|O0O|O0O|O|O|O O O|0O|O0O|O|O|O |O|O|O|O

‘4 Right rotation command

gl | Rk T 1 H

I
0
P
v
-
o'
ok
T,
o
5 |

.......................

Setting data

D

No. of device where right
rotation data is stored.

N | Times (0 to 15)

Function

The 16-bit data designated with D is rotated n bits to the right including the carry flag.
The carry flag must be set to 1 or 0 before executing RCR, RCRP.

D (16 bits)
Carry flag I A \
(SM12) B15B14B13B12B11B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
I O I I N I I

;l g

N g AN N N N NN N N N N
4

n-bit rotation

Execution conditions
The execution conditions for the RCR, RCRP are as shown below.

ON

Right rotation command OFF

RCR —
Executed per scan

- < | o

Executed per scan

RCRP |_| |_|

-252 -




8. Function Commands
RCR, RCRP

Program example
(1) Program to rotate the D10 data 3 bits to the right when MO turns ON.

Coding
MO No. of | Com- ;
...... Device
g — {RCR | D10 | K3 steps | mand
(pulse coding) 10 LD MO

11 |RCR |D10 [K3
14

Carry flag
(SM12) B15B14B13B12B11B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

D10 before execution 0 0 0 0 0 0 ol o olo 0 0 0 0 ol 1 _\
BO before \ TN \ To carry flag
execution K
(n=1) *10|/0|0| 0| O] O|]O]O|O|O]JO|J0O|0O]O0O]|O —\
Transition TN T fl
BOwhenn=1 0 carry Tiag
(n=2) 1|{*/0|0| 0| O] OJO|O|O|JO|O|0O| 0] 0fO0 —\
BOwhenn=2  — \ TN \ To carry flag
D10 after execution (N=3) E o/1|*]ojo]ojojo]ofo o |o|o]ofo]oO

*The carry flag must be set to 1 or 0 before execution.

Right rotation of data using RCR command
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8. Function Commands
DROR, DRORP

O DROR, DRORP ... Right rotation of 32-bit data

Setting data

D

Head No. of device where

right rotation data is stored.

Times (0 to 31)

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P
D O|j0jO0|0O|O|O O O|l0O|0O|0O|O0O| O |O]|0O o o 3
n |OjO|O0O|O0O|O|O|O O O|0O|O0O|O|O|O |O|O|O|O
Right rotation command
DROR [ |} [DROR! D | n. 1
| ey i .
DRORP| _f 1 [DRORP! D i n_ 1

Function

The 32-bit data designated with D is rotated n bits to the right excluding the carry flag.

D+1 D
p A v A \ Carry flag
B31B30B29 B16B15 B2 B1BO (SM12)
A I N A N N O I I I .
Al [ T T H T T T T Il T 1T T T 77 'D
n bit rotation

Execution conditions

The execution conditions for the DROR, DRORP are as shown below.

Right rotation command OFF

DROR

DRORP

ON

Executed per scan

1

<

>

<%

>

Executed per scan

1
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8. Function Commands
DROR, DRORP

Program example

(1) Program to rotate the D10, 11 data 3 bits to the right when MO turns ON.

Coding
XA No. of | Com- :
10 1 {DMOV/_ Kk1_{ D10 steps | mand pevice
10 |LD XA
Mo 11 [DMOV |[K1 D10
1 [DROR! D10 | K3
o (pulse!lcoding) S T } 15 |LD MO
16 |DROR | D10 K3
19
D11 D10
A A
B3B30829B28827B18817B16815814 B5B4B3B2B1B0
Before execution lo[ofoo Jo [Hlofoolofoflofofo]ofo s~
BO before \ T~ Q‘Bg;rry flag
execution Ty (SM12)
=1  [2]oofoo[$[o]o]ofofo[$lofo]oofo]o
Transition BO when n=1 _+\ TN ToB3l
n=2)  [o]1]ofo]o[$[o]o]ofo]o[}]o]0]o]o[ofo}~ [o]
BO when n=2 T NG

"

After execution ~ (N=3) 0

oJ1]ofo [ofofofofo[$lojofofofolo]  [o]

Right rotation of data using DROR command
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8. Function Commands
DRCR, DRCRP

O DRCR, DRCRP ... Right rotation of 32-bit data

Usable device .
. : . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P nation
D O|j0jO0|0O|O|O O O|O|lO0O|O|O| O |O|O o o 3
n |OjO|O0O|O0O|O|O|O O O|0O|O0O|O|O|O |O|O|O|O

Right rotation command

bt [bRcR B 1 1

I | RcRr BT H

Setting data

Head No. of device where

D
right rotation data is stored.

n | Times (0 to 31)

Function
The 32-bit data designated with D is rotated n bits to the right including the carry flag.
The carry flag must be set to 1 or 0 before executing DRCR, DRCRP.

D+1
A

v O

Carry flag , \ §
(SM12) B31B30B29 B16B15 B2 B1B0

l; IIIII((IIIIII((IIIIII>|

n bit rotation

A4
—

Execution conditions
The execution conditions for the DRCR, DRCRP are as shown below.

ON

Right rotation command OFF

DRCR

Executed per scan

< T < >

Executed per scan

| |

DRCRP
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8. Function Commands
DRCR, DRCRP

Program example

(1) Program to rotate the D10, 11 data 3 bits to the right when MO turns ON.

Coding
XA No. of | Com- :
10 1 [DMOV! K1 i D10 steps | mand Device
10 |LD XA
MO
15— [bRCR. bl0 | K3 H [ oV s |PID
(pulse coding) 15 (LD MO
16 [DRCR (D10 K3
19
D11 D10
Carry flag Al v A \
(SM12)  B31B30B29B28B27 B18B17B16B15B14 B5B4B3B2B1 BO
Before execution Lofo]ololo[$[ofo]olofo [§fofooolo[aj~

To carry flag

BO before \ TN \

execution
wul o Tolo oS TeTo[eleTS ok To o [elo

*

Transition 50 when n=1 \\ ~_ \ To carry flag
oo [o] LLEERpEEEREhblREhI -
TN To carry flag

*

BO when n=2 \\
o [0] [T oSee[e[ao[§p o]

*The carry flag is set to 1 or 0 before execution.

After execution

Right rotation of data using DRCR command
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8. Function Commands

ROL, ROLP
O ROL, ROLP ... Left rotation of 16-bit data
Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P
D O|O|O0|O0|0O0| O (@) O|l0O|0O|0O|O0O| O |O]|0O o o 3
n |OjO|O0O|O0O|O|O|O O O|0OlO|O|O|O |O|O|O|O

Left rotation command

Setting data

No.of device where left

D
rotation data is stored.

n | Times (0 to 15)

Function
The 16-bit data designated with D is rotated n bits to the left excluding the carry flag.
The carry flag is set to 1 or 0 after executing ROL, ROLP.

D (16 bits)
AL

Carry flag r \

(SM12) B15B14B13B12B11B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
< 55 I N N N N N O O
A N N N N N N N N N

n-bit rotation

Execution conditions
The execution conditions for the ROL, ROLP are as shown below.

ON

Left rotation command OFF

ROL
Executed per scan

>
- L

Executed per scan

| |

ROLP
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8. Function Commands
ROL, ROLP

Program example

Program to rotate the D10 data 3 bits to the left when MO turns ON.

I L r . :
10 i [ ROL: D10 : K3

(Pulse coding)

Coding

No. of | Com- Device
steps | mand

10 |LD MO

11 |ROL |D10 |K3
14

Carry flag
(SM12)  Bi15 B14 BI3 Bl2 BL1 Bl0 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
D10 before execution * e 1/0/0j0j0Oj0OjO]jO]O|j0OjO0O]OJO]OjO]O
B15
ToBO TN / ¢ before execution
=h 1] ,~o]ojojo]o]ofojojojofojo]o]ojojt
Transition ToB0 TN
*_815
] hen n=1
(n=2)0/_000000000000001ow
ToBO TN /h B15
] when n=2
D10 after execution (n=3)| 0 of(o|joj|ofo|o0o (0 0|0 |O0O]|O|O|O |1 |0 |O
*The carry flag is set to 1 or O after execution.

Left rotation of data using ROL command
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8. Function Commands
RCL, RCLP

O RCL, RCLP ... Left rotation of 16-bit data
Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y|/M|L|F|B|SB SM|V|T|C|D|R|W|SW|Z|SD|K |H P
D O|O|O0|O0|0O0| O (@) O|l0O|0O|0O|O0O| O |O]|0O o o 3
n |OjO|O0O|O0O|O|O|O O O|0OlO|O|O|O |O|O|O|O
Left rotation command
||»4 MRel ST T
IL 1 / [RCL{ D | n H
ReLP | 1 [ RCLP{ D | 'n |

Setting data

D

No. of device where left
rotation data is stored.

Times (0 to 15)

Function

The 16-bit data designated with D is rotated n bits to the left including the carry flag.
The carry flag must be set to 1 or 0 before executing RCL, RCLP.

D
A
s N\
B15B14B13B12B11B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
I I

<« | | [ 1
T T T T 1T T T T T T T T 1

Carry flag
(Sm12)

*

<
[~

|—> Executed n times

Execution conditions
The execution conditions for the RCL, RCLP are as shown below.

ON

Left rotation command OFF

RCL

Executed per scan

]

>

<
>

<%

Executed per scan

1

RCLP
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8. Function Commands
RCL, RCLP

Program example

Program to rotate the D10 data 3 bits to the left when MO turns ON.

Coding
Mo No. of | Com- .
10— [RCLI D10 | K3 steps | mand pevice
(Pulse coding) 10 LD MO
11 RCL D10 K3
14
Carry flag
B15 Bl4 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO (SM12)
D10 before execution 1/0/(0(0|O0O|O|O|O|O|O|O|O|O|O|O]|O *
r'en
To carry flag / TN /
(n=1) olo|lo|o|o|o|O|o|O|O|O|O|O|O]|Of* 1
» | ~ |
Transition To carry flag / ~_ / /
*
0
(n=2) ,— 010 0 0 |0 Jo Jofofo]ojo o o |o 1 0]
To carry flag —~_ //
D10 after execution (n=3) ojlo|jo|o|ofo|O|O|O|O|O|O|O]|* |1 ]O O]

*The carry flag must be set to 1 or 0 before execution.

Left rotation of data using RCL command
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8. Function Commands
DROL, DROLP

O DROL, DROLP ... Left rotation of 32-bit data

Usable device .
. : . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P nation
D O|0OjO0|O|O|O O O|OlO0O|O|O| O |O|O o o 3
n |OJO|O|O|O|O|O O O|0O|O0O|O0O|O| O |O|O|O|O

Left rotation command

IL HM {oROLi b i n H

[DROLP, D I n

.......................

[proLe] £

Setting data

p |Head No. of device where
left rotation data is stored.

n |Times (O to 31)

Function
The 32-bit data designated with D is rotated n bits to the left excluding the carry flag.

D+1 D
Carry flag p A v A \
(SM12) B31B30B29 B16B15 B2B1BO0
< N N N N (O N N O
- e I I N ) Y N N N N N 1) N I I

n bit rotation

Execution conditions
The execution conditions for the DROL, DROLP are as shown below.

ON

Left rotation command OFF _

DROL

Executed per scan

-4 >

< »
< >

Executed per scan

| |

DROLP
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8. Function Commands
DROL, DROLP

Program example
Program to rotate the D10, 11 data 3 bits to the left when MO turns ON.

Coding
XA No. of [ Com- .
10 +—1 (Briov 160606068 516 TH | steps | mand Device
10 LD XA
MO
15—} [BROL] D10 | K3 T [ oMoV [P DO
(Pulse coding) 15 |LD MO
16 DROL |D10 K3
19
D11 D10
A A
B31B30B29B28B27 B18B17B16B15B14 B5B4B3B2 Bl BO
Before execution  To80 <—j1 [0 |0 |0 | o[ [0 oo [o] o[§)[o[0] ofo] olo]
i ) — /s g
+_before execution
o L], fo[oTe e SJeTalele oS o[o[fa[o 1]
Transition ToBO / TN B31 details
¥ whenn=1
(n=2) 1090 9o[§ojofo] o] off)Jo]o]ofo]1]o]
TO B0 / TN / B31 details
v when n=2
After execution (n=3) |0|0|0| 0|0|S§|0|0| 0| 0| O|%|O|O|O|1|O|O|

Left rotation of data using DROL command
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8. Function Commands
DRCL, DRCLP

O DRCL, DRCLP ... Left rotation of 32-bit data

Usable device .
. : . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P nation
D O|0OjO0|O|O|O O O|O|lO0O|O|O| O |O|O o o 3
n |OJO|O|O|O|O|O O O|0O|O0O|O0O|O| O |O|O|O|O

Left rotation command

IL HM {orcLi b i n H

[DRCLP. D | n H

.......................

pree]

Setting data

Head No. of device where

D
left rotation data is stored.

n | Times (0 to 31)

Function

The 32-bit data designated with D is rotated n bits to the left including the carry flag.
The carry flag must be set to 1 or 0 before executing DRCL.

D+1 D

p A v A \ Carry flag

B31B30B29 B16B15 B2 B1BO (SM12)

!

n bit rotation
Execution conditions
The execution conditions for the DRCL, DRCLP are as shown below.

ON

Left rotation command OFF I

DRCL

Executed per scan

< >

Executed per scan

| |

DRCLP
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8. Function Commands
DRCL, DRCLP

Program example
Program to rotate the D10, 11 data 3 bits to the left when MO turns ON.

Coding
XA . No. of | Com- :
10 1 [DMOVIH80000000; D10 4 | steps | mand Device
10 LD XA
MO 11 |[DMOV [H80000000(D10
15 I [DRCL! D10 | K3 |
(Pulse coding) 15 |LD MO

16 |DRCL (D10 K3

19
D11 D10
A A Carry flag
é3lB30829828827 BlSBl?BlgBlSBM B5B4B3B2B1 BPJ (SM12)
Before execution /—|1 |0 |O |0 |0 |%|O |O |O |O |0 |§|O |O |O |0 |0 |0 |
To carry flag
/_\/
=1  x—olojojofo[ojojojolo[§lololololo]-
Transition To carry flag / TN
= x10lofofofo[Solofolofo[Holololof-]r]  [o]
To carry flag / —~__
After execution (n=3) |0|0|o|0|0|%|0|0|0|0|0|%|O |O |O * 1 | EI
*The carry flag is set to 1 or 0 before execution.

Left rotation of data using DRCL command
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8. Function Commands

SFR, SFRP
O SFR, SFRP ... Right shift of 16-bit data
Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P

D O|O|O0O|O0|0O0| O (@) O|l0O|0O|0O|O0| O |O]|0O o o 3
n |OJO|O|O|O|O|O O O|O|O0O|O|O| O |O|O|O|O

Shift command

IL | I7 {sFR [ D [ n H
||
A

[sere] £

Setting data

No. of device where

D
shift data is stored.

n | No. of shifts

Function
(1) The 16-bit data of the device designated with D is shifted n bits to the right.

/—J%
Bl5 .................................................................. m
D before execution | | | | | |
\ \iﬂyﬂag
—_— N (SM12)
D after execution | 0~0 | | | | l:l

0 s entered

(2) n bits from the highest order are set to 0.
(3) The T, C shift will be a current value (attribute value or count value) shift. (Shifting with the setting

value is not possible.)
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8. Function Commands
SFR, SFRP

Execution conditions
The execution conditions for SFR, SFRP are as shown below.

ON

Right shift command OFF ——— I

SFR —
Executed per scan

< > < >
< > <% >

Executed per scan

| |

SFRP

Program example
Program that shifts the D8 data 5 bits to the right when M10 turns ON.

Coding
| ,\|,||10 — N — No. of | Com- Device
10 |} LSFR ;. D8 i K5 steps | mand
(Pulse coding) 10 |LD M10
11 SFR D8 K5
14
D8
N
— ~

B15 Bl14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
Before execution| g | 1|1 |0|0|o|0o|lo|1]|2]|212]0]0f0 |11

\ Carry flag
0 ¢ \ (ﬁa

After executon |0 [0 |O0O|O0O|O|O|1|2|0O|O|O|O|O|21|1 |1

Right shift of data with SFR command (word device)
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8. Function Commands
DSFR, DSFRP

O DSFR, DSFRP ... Right shift of word device in batch

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P
D O|0O|0O|O0|0O0]| O (@) 4
n O|0O|O0|O|O]| O O|0|O @)
Shift command
pskr| L +—| (DSFR! D | n _H

£ bsFrl b 1 n H

Setting data

Head No. of device

D to be shifted

n | Shift range

Function

(1) n points starting at the head of the device designated with D are shifted one point to the right.
Shift range (n points)

-8 »|
P

D+ D+ D+
(n—1) (=2 (=3 D+2 D+1 | D

Before execution | | | |
0 is entered —V\ T \

| | |
After execution | 0 | | | %% | | | |

(2) The highest order device is set to 0.
(3) The T, C shift will be a current value (attribute value or count value) shift. (Shifting with the setting

value is not possible.)

R

Execution conditions
The execution conditions of DSFR, DSFRP are as shown below.
ON

Right shift command OFF — — I

DSFR I
Executed per scan

< >

Executed per scan

DSFRP |_| |_|
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8. Function Commands
DSFR, DSFRP

Program example
(1) Program to shift the D668 to 689 data to the right when M10 turns ON.

Coding
| Mo No. of| Com- Device
10 1 {DSFR! D683 K7 steps | mand
(Pulse coding) 10 (LD M10
11 |DSFR |D683 | K7
15
5 Designation range of DSFR command .
‘ D689 D688 D687 D686 D685 D684 D683 ‘
Before execution | | 503 | 600 | -336 | 3802 | 32765| 5003 |
After execution | 0 |-100 | 503 | 600 |-336 |3802 |-32765|
Right shift of data with DSFR command
(2) Program to shift the R6 to 9 data to the right when M6 turns ON.
Coding
M6 No. of | Com- .
--------------- Device
10— [DSFRI Re | Ka steps | mand 5
(Pulse coding) 10 |LD M6
11 |DSFR R6 K4
15

Designation range of DSFR command

[P »l

R11 R10 ‘ R9 R8 R7 R6 " R5

Before execution | -200 | 100 | 200 503 760 3276| 500 |
0 B \
After  execution | 200 | 100 | o [ 200 [ 503 | 760 | 500 |

Right shift of data with DSFR command
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8. Function Commands
SFL, SFLP

O SFL, SFLP ... Left shift of 16-bit data

Usable device .
. : . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P nation
D O|0OjO0|O|O|O O O|OlO0O|O|O| O |O|O o o 3
n O|l0O|O0O|0|0O|O O O|0O|O0O|O0O|O| O |O|O|O|O

Shift command

g
m
)
i}
s

.......................

I
%
i
U
]
T
.
o
o

.......................

Setting data

No. of device where

D shift data is stored.

n | No. of shifts

Function

(1) The 16-bit data of the device designated with D is shifted n bits to the left.
(2) n bits from the lowest order are set to O.

16 bits

Y

Before execution | | | |

Carry flag / —~_ ‘A
(SM12>/ i —

| | oo |
L—— 0is entered

After execution

(3) The T, C shift will be a current value (attribute value or count value) shift. (Shifting with the setting
value is not possible.)
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8. Function Commands
SFL, SFLP

Execution conditions
The execution conditions for SFL, SFLP are as shown below.

ON

Left shift command OFF

SFL

< >
< >

Executed per scan

| |

Executed per scan

SFLP

Program example
(1) Program that shifts the D8 data 5 bits to the left when M10 turns ON.

Coding
| Mo R R No. of | Com- Device
10 || { SFLi D8 [ K5 steps | mand
(Pulse coding) 10 LD M10
11 SFL D8 K5
14
9\8
— ™

B15 Bl14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
1/]0(0]0]1]1

0O|12|1(0]|0
Carry flag 4/‘/
(SM12) i 0

ojlojof1]1
Afterexecutionm ojlo|o|1|1|1]|0|0|O|21|1]|0|O|O|O]|O

Before execution

Left shift of data with SFL command (word device)
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8. Function Commands
DSFL, DSFLP

O DSFL, DSFLP ... Left shift of word device in batch

Usable device .
. . . Con- Dlg.lt No. of
Bit device Word device otant |POinter| desig- | Index steps
nation
X|{Y M|L|F|(B|ISB|T|SM|V|T |C|D|R|W|SW|Z|SD|/K|H| P
D O|0|O0O|O|O|O @] 4
n O|0|0|O0|0O0]| O O|O0|O O
‘4Shift command
psrL] L 1 {DsFLi b i n
psFLp] _f 1 [osFLpi DI n H
Setting data
D Head No. of device
to be shifted.
n | Shift range
Function
(1) n points starting at the head of the device designated with D are shifted one point to the left.
Shift range (n points)
D+ D+ D+ g
(h—1) (h—2) (n—3) D+2 D+1 D

S 1 |
TN /i—o is entered

| [e |

Before execution

After execution | | | | SS |

(2) The lowest order device is set to 0.
(3) The T, C shift will be a current value (attribute value or count value) shift. (Shifting with the setting

value is not possible.)

Execution conditions
The execution conditions of DSFL, DSFLP are as shown below.
ON

Left shift command OFF

DSFL Executed per scan

>
<

Executed per scan

| |

DSFLP
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8. Function Commands
DSFL, DSFLP

Program example
(1) Program to shift the D683 to 689 data to the left when M10 turns ON.

Coding
| Mo No. of | Com- Device
10 |} [DSFL | D683 | K7 steps | mand
(pulse coding) 10 |LD M10
11 DSFL [D683 [K7
15

Designation range of DSFL command

[
‘ D689 D688 D687 D686 D685 D684 D683 ‘
| 503 | 600 | -336 | 3802 |-32765| 5003 |

//////‘TO

600 | -336 | 3802 |-32765| 5003| O

Before execution |

After execution | 503

Left shift of data with DSFL command

(2) Program to shift the R6 to 9 data to the left when M6 turns ON.

Coding
Mo No. of | Com- .
o —j| {DSFL] Re [ K4 steps | mand Device

(pulse coding) 10 LD M6

11 DSFL | R6 K4

15

Designation range of DSFL command

»

[P

R11 R10 ‘ R9 R8 R7 R6 " R5
Before execution | -200 |100 | 200 |503 760 -3276 | 500 |

///¢—o

After execution | -200 | 100 | 503 |760 | 3276| 0 | 500 |

Left shift of data with DSFL command
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8. Function Commands
SER, SERP

O SER, SERP ... Search of 16-bit data

Usable device .
. : . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P nation
S1 O|0O|O0O|O0|0O| O (@) (@)
S2 O|0|O0O|O|O|O @] 6
D O|O|O0O|O|O| O (@) (@)
n O|O|O0O|O|O| O |0 |0 (@)

Setting data

4Search command g1 | No. of device where

search data is stored.

I [serisiisal ol nt

Pamhpie A L Tl =L Lo

Head No. of device

S2
to be searched.

1 . o pe-me ----- Head No. of device
I LS._EBEJ_§_1_L_S_2._L.D..L..n_j" D | where search results
are stored.

[sere] £

No. of devices to be
searched.

Function

(1) Using the 16-bit data of the device designated with S1 as the keyword, the n points from the
16-bit data of the device designated with S2 are searched.

(2) The number of data matching the keyword is stored in D+1. The relative position of the device
containing the first matched data counted from S2 is stored in D.

(3) When n is a negative value, it is interpreted as O.

(4) No process is executed when n = 0.

Execution conditions

The execution conditions for SER, SERP are as shown below.

ON

Search command OFF

SER —
Executed per scan

< >
< >

Executed per scan

| |

SERP
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8. Function Commands
SER, SERP

Program example

Program to compare the D883 to D887 data with "123" when XB turns ON.
Coding

No. of | Com-

-4 x
T @

[oisesroesoe B - qeeoe Device
10| LSER : DO :D883:D10: K5 steps | mand

10 LD XB

11 |SER | DO |D883(D10 |K5

17
Search data Head No. to be searched
123 D882| 123
D883| 10
DO data Search results
D884| 500
Search range D10 3
D885l 123 Matched data (5 data blocks)
D886| 20 D11 2
D887| 123
D10---Matched position
D888| 123 D11---No. of matches

Search of data using SER command
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8. Function Commands
DSER, DSERP

O DSER, DSERP ... Search of 32-bit data

Usable device L
: : . Con- . D|g|t No. of
Bit device Word device stant |POINter g:zuogn Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P
S1 O|0|O|O|O|O @] @]
S2 O|0O|O0O|O0O|O| O (@) 6
D O|OlO0O|O|O| O (@) (@)
n O|O|O0O|O|O| O |0 |0 (@)

Search command

[oser | L

i

.......................

[osere] £

ol
(2N
m:
X
'Ul
0’
I—‘-
u):
N:
o
L’J

........................

Setting data

No. of device where
search data is stored.

S1

Head No. of device

S2
to be searched.

Head No. of device
D | where search results
are stored.

No. of devices to be
searched.

Function

1)
()

Using the 32-bit data of the device designated with S1 as the keyword, the n points from the
32-bit data of the device designated with S2 are searched.
The number of data matching the keyword is stored in D+1. The relative position of the device

containing the first matched data counted from S2 is stored in D.

(3)
(4)

Execution conditions

When n is a negative value, it is interpreted as O.
No process is executed when n = 0.

The execution conditions for DSER, DSERP are as shown below.

Search command OFF

DSER

ON

Executed per scan

< >

]

< >

Executed per scan

.

DSERP
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8. Function Commands
DSER, DSERP

Program example
Program to compare the D884 to D893 data with "123" when XB turns ON.

Coding
| >|(I|3 oorn sy No. of | Com- Device
10 ! IDSER! DO :D884; D10; K5 steps | mand
10 LD XB
11 DSER | DO |D884(D10 |K5
17
Search data Head No. to be searched
123 D883, D882 123
|j D885, D884 10
D1, DO data Search results
D887, D886 500
Search range D10 3
D889, D888 123 Matched data (5*2b|OCkS)
D891, D890 20 D11 2
D893, D892 123
D10---Matched position
D895, D894 123 D11---No. of matches

Search of data using DSER command
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8. Function Commands
SUM, SUMP

O SUM, SUMP ... Count of No. of 16-bit datasetto 1

Usable device .
. : . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P nation
S O|0O|O0O|O0|O| O (@) o 4
D O|0|O0O|O|O|O @]

Operation command

[suv] L

7 {sum i s | D H

K 1 [suwpl s T o H

........................

Setting data
Head No. of device
S | to count the total No.

of bits set to 1.
Head No. of device
D |where the total No. of
bits is_stored.

Function

The total No. of bits that are set to 1 in the 16-bit data of the device designated with S is stored in D.
16 bits

-

|

“ >

S before execution 1|1| 0|0|1|0|1|1|0|0|1 |1|0|0|0|1J|
N\

e .
v Total No. of "1" bits

Bls ................................................... BO
D after execution o |oJo]ojojo |o]o]oJojo [o[1]o]o[o]
< . J

'

The total No. of "1" bits is set in BIN.
(In this example, 8 is set.)

Execution conditions

The execution conditions for SUM, SUMP are as shown below.

ON

Operation command OFF

SUM —
Executed per scan

< >
-<¢ >

Executed per scan

SUMP _l —|
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8. Function Commands
SUM, SUMP

Program example
Program to obtain the No. of D10 data bits that are set to ON (1) when XB turns ON.

Coding
XB No. of | Com- :
1o} | ESIEJIMIEII@@Z@IEZE?I@H Steps | mand | Deviee
10 |LD |xB
11 |SUM |D10 |D20
15
Counter data
Bls ................................................... BO
p1o  |1]1]ofolo]o]1]olo]o]1]olo]o]1]1]
N J
Y

|—|:> D20 6

The total No. of bits set
to 1 is stored in D20.

Counting with SUM command
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8. Function Commands
DSUM, DSUMP

O DSUM, DSUMP ... Count of No. of 32-bit data set to "1"

Usable device .
. : . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P nation
S O|0O|O0O|O0|0O| O (@) o 4
D O|0|O0O|O|O|O @]

Operation command

Bsum] L

7 bsumi s | D H

Fue]

3]
c.
<!
il
o

........................

Setting data
Head No. of device
S | to count the total No.

of bits set to 1.
Head No. of device
D |where the total No. of
bits is_stored.

Function

The total No. of bits that are set to 1 in the 32-bit data of the device designated with S is stored in the
16-bit data designated with D.
32 bits

< »|

- !
S before execution O|0|1|1|O|0|1|88|1|1|0|0|1|1|0|0|0|1|
N J

v .
% Total No. of "1" bits

D after execution |o|0|o|0|0|0|o|0|0|0|O|0|1|0|0|O|
N y;

N

\

The total No. of "1" bits is set in BIN.
(In this example, 8 is set.)

Execution conditions
The execution conditions for DSUM, DSUMP are as shown below.

ON

Operation command OFF

DSUM L
Executed per scan

< >
< >

Executed per scan

DSUMP _l _l
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8. Function Commands
DSUM, DSUMP

Program example
Program to obtain the No.

10

of D10, D11 data bits that are set to ON (1) when XB turns ON.

Coding
XB No. of | Com- :
} I ED.ISQIL@MEIIDI@I@IIZEDIIZI@H Steps | mand | Deviee
10 |LD XB
11 |DSuUM|D10 |D20
15
Counter data
BSl ................................................... BO
p10,011  |1f1o]o|Qlo]1]ololo]1]olofo]r 1]
N v J
|—|:(> D20 6

The total No. of bits set
to 1 is stored in D20

Counting with DSUM command

-281-




8. Function Commands
DECO, DECOP

O DECO, DECOP ... 8 — 256 bit decoding

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|IK|H| P
S oO|0|O|O|O|O O O
D O|0|O0O|O|O|O O 5
n O|0|O|O|O|O O|O|0O O
Decode command
peco| L 1 {pECO! s T b f n b
|1l [RErAD. e S T
DECOP f 11 I_D_E_QQP.J_._.S__.__L_._!D__._L__.':]__}'
Setting data
No. of device where
S | data to be decoded
is_set.
D Head No. of device to
store the decoding results.
Valid bit length
REE:)
Function

(1) The low-order n bits of the device designated with S are decoded, and the results are stored in
the 2" bits from the device designated with D.
(2) 1to 8 can be designated for n.

(3) No process is executed when n =0, and the data of the device designated with D will not change.
(4) The word device is handled as 16 bits.

Execution conditions

The execution conditions for DECO, DECOP are as shown below.

ON

Decode command OFF

DECO -
Executed per scan

< > < >

Executed per scan

DECOP _l |_|
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8. Function Commands
DECO, DECOP

Program example

(1) Program to decode the three bits 0 to 2 of R20, and turn the bits corresponding in D100 ON.
Coding

X0 No. of | Com- :
------ O B St Device
wI 1 EDEQQL_R_Z_Q__LR%QQ.L..*S?{.]* steps | mand
10 |LD X0
11 |DECO |R20 |D100 |K3
16

B15B14 B13 B12 B11B10 B9 B8 B7B6 B5B4 B3 B2 Bl BO
olo[ofoo]1]o]o]o|o]o]o]1]1]1]0
k

R20 y
Interpre\;ed as 0 % When bit 0 to 2 data is binary and_6.
B15B14 B13 B12 B11B10 B9 B8 "B7 B6 B5B4 B3 B2 Bl BO\
pwo | | | [ [ [ [ ] Jo[s]o]ofofo]o]o]

v . Only bit 6 of bits 0 to 7 is turned ON.
Does not change

(Note 1) The D100 bit 0 turns ON when the R20 BO to B2 is 0.
(Note 2) The D100 data remain the same even if X0 turns OFF.

(2) Program to decode the eight bits 0 to 7 of R20, and turn the bits corresponding in D100 to D115
(2° = 256 bits) ON.
Coding

X0 I No. of | Com- i
tof—] EDEQQ}___R_?_Q__L9_1_99_1__@_3 steps | mand Device
10 (LD X0

11 |DECO |[R20 |D100 |K8

16

B15B14B13B12B11B10B9 B8 B7 B6 B5B4 B3 B2 Bl BO

R20 olo|ofofofo|1]1]ofo|1]0]o]o]0]2

interpr;ted as0 E When bit 0 to 7 data is binary and 33.

B255 -« - oo B48 B47 - - - -B3481$83ZB31 ------- B17B16815 - - - - B2 B1 BO -
D100
l | 0|0|0|o o|o|o o|o|o|o|1|0|o|o|o|o|o|o o|o|o|o|o|o
D115 —— ALY Y A ' 2
D115- - -~ D103 D102 D101 D100
Does not change — Only bit 33 of bits 0 to 255 is turned ON.
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8. Function Commands

S.BDECO
O S.BDECO ... BCD data decoding
Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|Y M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|IK|H| P
S O|0|O0O|O|O|O @] (@) 4
D o|O0O|O|O|O|O (@)
/ Decode command
I 1 E:ééféééif]ﬁéfﬁiﬁifﬁfbﬁfﬂ
Setting data
No. of device where
S | data to be decoded
is set.
Head No. of device to
D) .
store the decoding results.
Function
(1) The low-order 8 bits of the device designated with S, handled as BCD data, are converted to BIN
data.
8

The low-order 8 bits of the BIN data is decoded, and the results are stored as decoded data in 2
bits ( =256 bits =16 words ) data from the device designated with D.

Execution conditions
The execution conditions for S.BDECO are as shown below.

ON

Decode command OFF

S.BDECO

< >
-4 >

Executed per scan

Executed per scan
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8. Function Commands
S.BDECO

Program example

(1) Program to convert the low-order 8 bits (BCD) of R20 to the BIN data, and to store the results
obtained by decoding in D10 to D25 data

Coding

X0 No. of Com- Device

__________ e steps mand
10 I—H [S.BDECOE R20 L D10:|—| 10 D X0

11 |S.BDECO|R22 |D10

15

B15 B14 B13 B12 Bl1l Bi10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

R20 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1

—~~— —~~—

Invalid ﬂ

B15 B14 B13 Bl12 Bl1l1 Bi10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

D10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B31 B30 B29 B28 B27 B26 B25 B24 B23 B22 B21 B20 B19 B18 B17 B16

D11 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

B47 B46 B45 B44 B43 B42 B41 B40 B39 B38 B37 B36 B35 B34 B33 B32

D12 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

B255 B254 B253 B252 B251 B250 B249 B248 B247 B246 B245 B244 B243 B242 B241 B240

D25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(Note 1) Converting to BIN data is executed for the low-order 8 bits designated with S.
(Note 2) Decoding is executed for the BIN data after conversion.
(Note 3) D10 to D25 data of above example remains the same even if X0 turns OFF.
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8. Function Commands
SEG, SEGP

O SEG, SEGP ... Decoding to 7-segment display data

Usable device .
Digit

Bit device Word device sct(:r]n Pointer deﬁig- Index ':t()ép(g
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P nation
S |O|O0O|O|O|O|O|O (@) O|l0O|0O|0O|O0O| O |O|O|0O]|O o o 3
D O|j0jO0|0O|O|O (@) O|OlO0O|O|O| O |O|O

Decode command

£
m
(9]
o]
m.
e}
L

Setting data

Decode data or No. of

S | device where decode data
is stored.

p |No. of device to store the
decoding results.

Function

(1) The O to F data designated with the low-order 4-bit in S is decoded in the 7-segment display data
and stored in D.

D8

14 A A

_____ Bls---------------------_- B

Word device [SEG [ b7 | D8 ] = [0]o[o]o]o[o]o]o]o[o]1]o[o]1]1]1]
L - v A v /

The details are

setto 7. The high-order The 7-segment display data is

8 hit is set to 0. stored in the low-order 8-bit.
(2) Refer to the following page for the 7-segment display.

Execution conditions
The execution conditions for SEG, SEGP are as follow.

ON

Decode command OFF L

SEG —
Executed per scan

< >
¢ L

< >
B L

Executed per scan

SEGP _l _l
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8. Function Commands

SEG, SEGP

7-segment decode table

S

Hexa-
decimal

Bit pattern

Configuration of
7-segment

B7

©
(o]

BS

vs]
~

o8}
w

B2

vy]
-
vs]
o

Display
data

o

0000

0001

0010

0011

Alw|[N R

0100

0101

0110

0111

1000

1001

1010

1011

1100

1101

1110

MmO |w|>|o ||~ | |0

1111

BO

B5 Bl

B6

(1 [ O

B4 B2

) A 1 1}

"z~

o|lo|o|o|o|o|lo|o|o|o|o|o|o|o|o|o
Rlkr|r|lOo|Rr|kR|kr|kR|lOo|rR|R|FR|R|~]|o|o
Rlr|lo|lkr|kRr|kR|lkr|kR|lOo|lrR|R|FR|o|lo|oO|+

RlRr|lRr|kRr|kPr|Rr|lOo|lkRr|Oo|r|o|jo|o|R|O|F

olkr|r|rR|kr|o|lOo|r|O|R|rR|O|r|F]|O|F
olo|r|lo|lkr|r|kRr|R|R|Rr|R|[R|rR|O]|R |~

o|lo|r|o|lo|lr|kr|kr|R|lOo|lO|FRr|R|[R|R|F

|

Program example

Lowest-order bit

— Pl |lolr|lo|r|R|R|RP|PR|F|O|R|F]|O|F

of word device

Program to convert D7 data into 7-segment display data when X0 turns ON, and output to D8.

10
|

p—
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Coding
No. of | Com- Device
steps | mand
10 |LD X0
11 |SEG D7 D8
14




8. Function Commands
ENCO, ENCOP

O ENCO, ENCORP ... 256 — 8 bit encoding

Usable device .
Digit
Bit device Word device Con- | inter| desig- | Index | NO: Of
stant nation steps
X|{Y/M|L|F|BI|SB|T|SM|V|T|C|D|R|W|SW|Z|SDIK|H| P
S O|0O|0O|O0|0O0]| O (@)
D O|0O|O0|O|O]| O @) 5
n O|0O|0O|0|0O0]| O O|O0 |0 (@)
Encode command
enco] [ L | [ENCO T s T b i n B

£ l Encor! s 1 o 1w H

Setting data

No. of device where
S | data to be encoded
is_set.

Head No. of device to
store the encoding results.

Valid bit length
(1 to 8)

Function

(1) The 2" bits of the device designated with S are encoded, and the results are stored in the
low-order n bits from the device designated with D as the encoded data.

(2) 1to 8 can be designated for n.

(3) No process is executed when n = 0, and the details of the device designated with D will not
change.

(4) The word device is handled as 16 bits.

(Note 1) An error will occur if n is other than the range of 0 to 8.

(Note 2) An error will occur when 2" bits from S exceeds the corresponding device range.

(Note 3) An error will occur when all data of 2" bits from S is 0.

Execution conditions

The execution conditions for ENCO, ENCOP are as shown below.
N

Decode command OFF

ENCO -
Executed per scan

< >
- >

Executed per scan

| ]

DECOP
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8. Function Commands
ENCO, ENCOP

Program example

(1) Program to encode the eight bits 0 to 7 of R20, and turn the bits corresponding in D100 ON.
Coding

No. of | Com-

X0 i
................................. Device
1Oi | [ENCO} R20 | D100 | K3H steps | mand

10 |LD X0

11 |ENCO [R20 |D100 |K3

16
BIG+ « = = o = o o o o« + o« B7 B6 B5 B4 B3 B2 Bl BO
reo || | | [ [ [ [ |o[i]ofofofo]o]o
Y
&
Bl5+ ¢ ¢ ¢ o s o o s o o o o s o o s 0 o v s B2 B1 BO
oo | | | [ [ [ [ [ [ [ [ ][ [afa]o
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8. Function Commands
S.AVE

O S.AVE ... Calculation of average value

Usable device .
. : . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H P nation
S O|0O|O0O|O0|0O| O (@)
D O|0|O0O|O|O|O @] @] 5
n |0

Average value command

Setting data

Head No. of device where

S data to be averaged is stored.

Device No. of output
destination

n | No. of averages

Function

The details of the n point devices from the device designated with S are averaged, and the results are
output to the device designated with D.

S
S+1

S+2

S+ (n—3)
S+ (n—2)
S+ (n—1)

Execution conditions
The execution conditions for S.AVE are as shown below.

ON

Average value command OFF

S. AVE Executed per scan

< > < >
B > - L

Executed per scan
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8. Function Commands
S.AVE

Program example

(1) Program to average the details of D882 to D888 when XB turns ON, and to output the results to
DO.
Coding

| >|(|B |-‘ """ B ettt pmmm e mm - Fommm- - No. Of Com- DeV|Ce
10 | 1 [S-AVE: D882 DO _: K7. steps | mand
10 LD XB

11 | S.AVE |D882 |DO K7

16

Y
D882 | 123
D883 10 Average value
D884 | 500

7 data items pggs | 123 C————> Do 146

D886 20
D887 | 123

y D8ss | 123

Averaging of data with S.AVE command

(Note) Fractional values are omitted.
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8. Function Commands
S.STC, S.CLC

O S.STC, S.CLC ... Setting/resetting of carry flag

Usable device .
. . . Con- Dlg.lt No. of
Bit device Word device otant |POinter| desig- | Index steps
nation
X|{Y M|L|F|(B|ISB|T|SM|V|T |C|D|R|W|SW|Z|SD|/K|H| P
1
Input of carry flag set
S.STC | »/ ___________
(Setting of carry | | E S.STC
flag) e
Input of carry flag reset
s.cLC | | |/ e
(resetting of | 11 L S.CLC
carry flag)
Function
S.STC
(1) The carry flag contact (SM12) is set (ON).
S.CLC

(1) The carry flag contact (SM12) is reset (OFF).

Execution conditions

The execution conditions for S.STC and S.CLC are as shown below.

ON
Input of carry flag set OFF
ON
Input of carry flag reset OFF
<‘ON
Carry flag (SM12) OFF —
> < > <+
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Executed per scan




8. Function Commands
S.STC, S.CLC

Program example

10

15

22

24

Program to add the D2 data and DO data when MO turns ON and to turn the carry flag (SM12) ON if

the results exceed 32767. If the results are 32767 or less, the carry flag is turned OFF.

MO S e
11 L.+ . D2 D0 :D1
_______ M1

t—1 > | Dp2iop1. — be
t—1 > i polDpi.

Mo

1 [ s.sTC.

ML

A [ scic H

(D2 + DO -> D1)

results

p Turn carry flag ON when M1 turns ON.

b Add the D2 and DO data, and store the results in D1.

" Turn M1 ON when added data (DO) exceeds the
results (D1) or the data to be added to exceeds the

P Turn carry flag OFF when M1 turns OFF.
Coding
ctops |mand | Deviee
10 LD MO
11 + D2 DO D1
15 LD> |D2 D1
18 OR> |DO D1
21 ouT (M1
22 LD M1
23 S.STC
24 LDI M1
25 S.CLC
26
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8. Function Commands
LDBIT, ANDBIT, ORBIT

O LDBIT, ANDBIT, ORBIT ... Bit test of "A" contact handling

Usable device .
. - . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P
S O|l0O|0O|0O|0O| O |O]|0O (@)
n Ol]0 2
(Note) [(Note)

1 !
.
L
/\
Y

LDBIT ] AR S I

Setting data

No. of device to

S s1 _
ANDBIT _||_| <=1 81: n |—< bai execute bit test.

(Note) Bit to execute bit
test.

N\
Y

ORBIT |

(Note) In programming with the MELSEC PLC development tool (GPPQ or GX Developer),
the comparison operation command mentioned above is subsutituted and used.

Function

(1) A bit test of the 16-bit device is executed with "A" contact handling.
(2) The bit test results are as shown below.

Condition Bit test results
When test bit is 1 Continuity
When test bit is 0 Non-continuity

Execution conditions
The execution conditions for LDBIT, ANDBIT and ORBIT are as shown below.

Condition Execution conditions
LDBIT Executed per scan

ANDBIT Executed only when previous
contact command is ON

ORBIT Executed per scan

Cautions

Other than a constant cannot use for n. When other than a constant is used for n, it operates as LD<=
AND<=, and an OR<= command.
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8. Function Commands
LDBIT, ANDBIT, ORBIT

Program example

(1) Program to test bit 3 of D10.
Coding

No. of | Com-

_______ Y33 Device
10 <= 1Dil0: K3 |—< steps | mand

10 |LD<= D10 |[K3

12 |OUT Y33

13
(2) Program to test bit 15 of D10.
Coding
M3 S L Y33 No. of | Com- Device
10 |_|:_<_E___E__|_3_19_L__|_<_1__5_:|_< >‘{ steps | mand
10 |LD M3

11 |AND<= | D10 |Ki15

13 |OUT Y33

14
(3) Program to test bit 15 of D10.
Coding
M3 No. of | Com- :
------- R e Y33 Device
10 P <=_ip10 i HF }4—< ><~ steps | Mand
|:/||8 10 |LD M3
I 11 [LD<= D10 |[HF
13 [OR M8
14 |ANB
15 |OUT Y33
16
(4) Program to test bit 10 of D10.
Coding
M3 M8 Y33 No. of | Com- Device
10 || < steps | mand
_______ 10 (LD M3
' [ <= b0l ko ] 11 |aAND M8

12 [OR<= D10 | K10

14 |OUT Y33

15
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8. Function Commands
LDBII, ANDBII, ORBII

O LDBII, ANDBII, ORBII ... Bit test of "B" contact handling

Usable device .
. - . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P
S O|l0O|0O|0O|0O| O |O]|0O (@)
n Ol]0 2
(Note) [(Note)

A
v
0!
P
S|
L
A
Y

LDBII 1 _______; ________ L

Setting data

_______________ R s1 No. of device to
anpBll| t+——F— <> I s1i n }— > execute bit_test.

Bit to execute bit
test.

.

|1
ORBII | 11

(Note) In programming with the MELSEC PLC development tool (GPPQ or GX Developer),
the comparison operation command mentioned above is subsutituted and used.

Function

(1) A bit test of the 16-bit device is executed with "B" contact handling.
(2) The bit test results are as shown below.

Condition Bit test results
When test bit is 0 Continuity
When test bit is 1 Non-continuity

Execution conditions
The execution conditions for LDBII, ANDBII and ORBII are as shown below.

Condition Execution conditions

LDBII Executed per scan

ANDBII Executed only when previous
contact command is ON

ORSBII Executed per scan

Cautions
Other than a constant cannot use for n. When other than a constant is used for n, it operates as LD<>,
AND<>, and an OR<> command.
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8. Function Commands
LDBII, ANDBII, ORBII

Program example
(1) Program to test bit 3 of D10.

_______ Y33
10 <> ip10} K3 fF—

(2) Program to test bit 15 of D10.

M3 R I Y33 4
10 <> ipio}Ki5 —<

(3) Program to test bit 15 of D10.

Y33
—<

(4) Program to test bit 10 of D10.

10 =|
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Coding

No. of | Com- Device
steps | mand

10 |LD<> D10 [K3

12 |OUT Y33

13

Coding

No. of | Com- Device
steps | mand

10 |LD M3

11 |AND<> | D10 |K15
13 |OUT Y33

14

Coding

Stops | mang | Deviee
10 |LD M3

11 |LD<> D10 |HF

13 |[OR M8

14 |ANB

15 |OUT Y33

16

Coding

No. of | Com- Device
steps | mand

10 |LD M3

11 |AND M8

12 |OR<> D10 | K10
14 |OUT Y33

15




8. Function Commands
BSET, BSETP

O BSET, BSETP ... Bit setting of word device

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|{Y/M|L|F|BI|SB|T|SM|V|T|C|D|R|W|SW|Z|SDIK|H| P
D O|lO|O0O|O|O| 0O |O|O 0] )
n OO0
Bit set command
BsET| | L 1 [BSET! D | 'n I
BsETP| _f— 1 [BSETP D | 'n M
Setting data
No. of device to set
D .
the bit.
n Bit No. to be set.
Function

(1) The bit n of the word device designated with D is set to 1.

(2) The value 0 to 15 can be designated for n.
If n exceeds 15, the command is executed is executed with the low-order 4 bits data.

b15- - b6------ b1bo
D10 after execution  |111/0,0/10,1/101/111011]
Becomes "1"
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8. Function Commands
BSET, BSETP

Program example
(1) Program to reset 8th bit (to 0) of D8 when XB turns OFF, and to set 3rd bit (to 1) of D8 when XB

turns ON.
X0B P
10 /H’ [BRST D8 K8 ]— Reset 8th bit of D8.
X0B P
19 | | [BSET D8 K3 T Set 3rd bit of D8.
Coding
No. of | Com- Device
steps | mand
10 |LDI X0B
11 |BRSTP | D8 K8
19 |LD X0B
20 |BSETP | D8 K3
28
bl5 - __ b8 - - b3---b0
D8 before execution  [010'1'1/0'1/011]1'111'1/00'0'1|
When XB turns OFF i iWhen XB turns ON
b15 - - --—-- b8------ b3---b0

08 afer execuion 01010 T00TTTLL 00
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8. Function Commands
BRST, BRSTP

O BRST, BRSTP ... Bit resetting of word device

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|{Y/M|L|F|BI|SB|T|SM|V|T|C|D|R|W|SW|Z|SDIK|H| P
D O|lO|O0O|O|O| 0O |O|O O 2
n O| 0O
Bit reset command
BrsT| _| L 1 [BRST! D | 'n I
BRsTP| _f— 1 [BRSTPL D | 'n |
Setting data
No. of device to
D .
reset the bit.
n Bit No. to be reset.
Function

(1) The bit n of the word device designated with D is reset to 0.

(2) The value 0 to 15 can be designated for n.
If n exceeds 15, the command is executed is executed with the low-order 4 bits data.

b15. - b1l b1b0
D10 before execution |1111030|110;1;1\0;0;1;1|1103131|

bl5._ b1l _____________ b1b0
D10 after execution  [111/010/00'1/1[0'0'111]110111]

Becomes "0"
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8. Function Commands
BRST, BRSTP

Program example
(1) Program to reset 8th bit (to 0) of D8 when XB turns OFF, and to set 3rd bit (to 1) of D8 when XB

turns ON.
XOB P
10 /H’ [BRST D8 K8 ]— Reset 8th bit of D8.
X0B P
19 | | [BSET D8 K3 T Set 3rd bit of D8.
Coding
No. of | Com- Device
steps | mand
10 |LDI X0B
11 [BRSTP | D8 K8
19 (LD X0B
20 |BSETP | D8 K3
28
bl5 - ___ b8 ____. b3-_-b0
D8 before execution  [010'1'1/0'11011]1'111'1/00'0'1|
When XB turns OFF i iWhen XB turns ON
b15 - - --—-- b8------ b3---b0

08 afer execuion 0[O0 T 00T TTLL 00
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9. Exclusive Commands 1

9. Exclusive Commands 1

Although the basic and functional commands are not used only for specific purposes, some
commands may be efficient if command applications such as data transfer between under PLC and
controller and controller display screen are limited.

Then, we provide a number of exclusive commands which are explained below.

Examples of exclusive commands:

- Intelligent function command (FROM, TO) | " : "
. Transient command (OPEN, CLOSE, BUFSND, BUFRCY) | efer to "9. Exclusive Commands 1".
- Transient transmission command

(READ, SREAD, WRITE, SWRITE, RIRD, RIWT) —

- ATC dedicated command (ATC)
- Rotary body control command (ROT) —Refer to "10. Exclusive Commands 2".
- Tool life management exclusive command (TSRH)
- DDB (direct data bus) ..... asynchronous

- External search ............... synchronous
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9. Exclusive Commands 1
FROM, TO

O FROM, TO ... Reading from buffer memory / Writing to buffer memory

Usable device .

Digit
Pointer| desig- | Index
nation

No. of

Bit device Word device steps

XY M|L|F|B|SB|T|SM|V |T |C

K|H|] P

nl
n2
Dh|O|O|O|O|O|O|O O
n3

olo|o|o|o
olo|o|o|=m
olo|olo|s
o|o|o|o|Z
ojolo|o|Y
o)
o)

Execution condition

|| H FROM { n1 i n2 { Dn i n3

Setting data (FROM)

Head 1/0 No. (Designate the first two digits of the 3-digit I/O
No. allocated to the intelligent function unit.)

Head address of the buffer memory in which the data to read
is stored.

Head No. of the PLC register of C6/C64 which will store the
read data.

n3 | The number of words of the data to read.

nl

n2

Dn

Setting data (TO)

Head 1/0 No. (Designate the first two digits of the 3-digit I/O
No. allocated to the intelligent function unit.)

Head address of the buffer memory in which the data to write
is stored.

Head No. of the PLC register of C6/C64 which will store the
write data.

n3 | The number of words of the data to write.

nl

n2

Dn

(Note) As for bit device, the only available unit for designation is 16 bits.

Function

Reads the data of the buffer memory of MELSEC intelligent function unit out to the C6/C64 PLC.

Writes the data of C6/C64 PLC register into the buffer memory of MELSEC intelligent function unit.
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9. Exclusive Commands 1
FROM, TO

Execution conditions

The execution conditions for FROM, TO are as shown below.
ON

Command OFF I

FROM | |_, |_
Executed per scan |
L

Executed per scan |

i
'

_

TO

Program example

(1) To read 32 words of data in Area 2 of the FL-net unit (buffer memory address 2000H) and write
them into DO to D31 of data register. (When the 1/O number of FL-net unit is 000.)

Coding
- . eng———— gran - NO_Of Com_ .
10| ” {FROM | HO iH2000: DO_: K32:|‘+ steps | mand Device
10 (LD
11 |FROM| Ho [H2000 Do | K32
16

(2) To write 32 words of data in data register D1000 to D1031 into the buffer memory addresses
2040H to 205FH of FL-net unit's Area 2. (When the 1/O number of FL-net unit is 000.)

Coding
i . rereenpeenesen gresneen e NO of Com_ .
1°+—||—[ T0...5.HO. éH2049...59.1.999_.5....59..2_.]-+ steps | mand Device
10 |LD
11 |TO HO [H2040({D1000| K32
16
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9. Exclusive Commands 1
FROM, TO

Restrictions in Using FROM/TO Command

Using FROM/TO command by the built-in PLC in C6/C64 has the restrictions below.

1)

)

®3)

®139

The number of FROM and TO commands that can be used in one scan (including multiple
program) is 50 each. Using more than 50 will cause the alarm "Q01 EMERGENCY STOP LAD
0005", and will stop the built-in PLC.

The accessible size of buffer memory in one scan (including multiple program) by FROM/TO
command is up to 12k words. Exceeding 12k words will cause the alarm "Q01 EMERGENCY
STOP LAD 0006", and will stop the built-in PLC.

Actual transfer from the buffer memory to read devices by FROM command, and transfer from
write devices to the buffer memory by TO command are done at the execution of END command.
(In multiple programs, at the execution of END command at the end of all the programs.) Thus,
device data renewal will be delayed by 1 scan.

— | { FROM HO Hz00n W K128 T
Token p- Head of
articip- node 01
at. sta- area 1l
tus sig. readdata
{ FROM HO HZ0A0 wan K36 1
{10 HO Hz 080 Wiooo K32 T
Head of
node 03
area 1
wrt data
{ FROK HO H1Co0 K4ED KE T
Other n- At this point, a transfer
1daa command to BO to B5F is
issued by the FROM
{ FROM HO HIC0A& K4BB0 KE T Command however the
transfer will not actually be
executed at this point.
{10 HO H1C0g {H4B1000 K4 74
Local n-
ode area
1 output
device
B0 . .
= = B100 The device BO used here is in
Other n- Localn- .
ode area ode dea | the state of the previous scan.
1 data é output
ref dev. evic " . .
Actual writing in the devices
{En 1| BO to B5F from the buffer
memory by the FROM
command is executed at this
point.
(4) FROM/TO commands cannot be used in high-speed program processing.

(5)

If FROM/TO command is executed in high-speed program processing, the alarm "QO01
EMERGENCY STOP LAD 0007" will occur and the built-in PLC will stop.

If bit device is used for FROM/TO command, the only available unit for designation is 16 bits.
If bit device is not designated in the unit of 16 bits, the alarm "Q01 EMERGENCY STOP LAD
0008" will occur and the built-in PLC will stop.

Correct example : FROM HO H1CO00 K4B20 K32
TO HO H1C80 K4M64 K32

Incorrect example : FROM HO H1CO00 K4B28 K32 - "Q01 EMERGENCY STOP LAD 0008"
TO HO H1C80 K4M100 K32 - "Q01 EMERGENCY STOP LAD 0008"
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9. Exclusive Commands 1
FROM, TO
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9. Exclusive Commands 1
READ, SREAD, WRITE, SWRITE

O READ, SREAD, WRITE, SWRITE ... Transient command

Usable device .
. : . Con- . D'g.'t No. of
Bit device Word device stant |Pointer de?g- Index steps
X|Y/M|L|F|B|SB|T|SM{V|T |C|D|R|W|SW|Z|SD|K |H Pnalon
S1 O|0O|O0O|O0|O| O (@)
S2 O|O0O|O0O|O|O|O (@) 6/12
D1 O|0O|0O|O0|O| O (@)
D2 | O|O|O|O|O|O|O O
S1 O|O0O|O0O|O|O|O (@)
S2 O|0O|O0O|O0|O| O (@)
D1 O|0O|O0O|O0O|O| O (@) 7/13
D2 | O|O|O|O|O|O|O O
D3|O|O|O|O|O|O|O O
Command

READWRITE | | | H GREAD i Un i S1 {S2 | Dl i D2

READ/WRITE | f * || [GPREAD | 2.un ;.51 £.52.. :.DLi.DbZ2
Command

SREADISWRITE| | | H GSREAD | Un | S1 : S2 i D1 : D2 i D3

|SREAD/SWRITE| f H |_|:C?f?: ................ PUn St :.52

(Notel) The stations targeted for this command are the QnCPU, QnACPU or MELDAS master/local stations.
Setting data (READ/SREAD)

Un (Note2) |Local station head input/output No.
S1 Head device of local station storing the control data
S2 Head device of target station storing the data to be read
D1 Head device of local station where the read data is to be stored
D2 Local station device that turns 1 scan ON at completion of command
D3 Target station device that turns 1 scan ON at completion of command

Setting data (WRITE/SWRITE)
Un (Note2) |Local station head input/output No.

S1 Head device of local station storing the control data

S2 Head device of local station storing the data to be written

D1 Head device of target station where the written data is to be stored
D2 Local station device that turns 1 scan ON at completion of command
D3 Target station device that turns 1 scan ON at completion of command

(Note2) Designate the Un value as U20 for the EXT1 card, as U28 for the EXT2 card, and as U30
for the EXT3 card.
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9. Exclusive Commands 1

READ, SREAD, WRITE, SWRITE

Function

| READ/SREAD |

Reads the word device data of the designated station out to the local station.
SREAD turns the target station device ON at read completion, that enables the target station to
confirm the data has been read out.

(1) Control data
[Control data composition (S1)]

Data set
Device Item by User by System
(at execution )™ |(at completion )™
(S1) Execution/Error complete o
type
(S1)+ 1 [Completion status O
(S1)+ 2 [Channel used by the local o
station
(S1)+ 3 [(Not used) — —
(S1)+ 4 |Target station network No. O
(S1)+ 5 [Target station No. O
(S1)+ 6 [(Not used)
(S1)+ 7 [Number of resends O O
(S1)+ 8 |Arrival monitoring time O
(S1)+ 9 [Read data length O
(S1)+10 [ (Not used) — —
(S1)+11 |Clock set flag 3
(Set only when an error is O
detected)
(S1)+12 |Year/Month of error o
occurrence Used when
(S1)+13 | Date/Hour of error o "Error complete
occurrence > type" is set as
(S1)+14 |Minute/Second of error o "Clock data
occurrence Setting
(S1)+15 | Day of the week of error o required".
occurrence
(S1)+16 |Error detection network o
No. )
(S1)+17 | Error detection station No. O
*1:Items set in a sequence program.
*2:Items to be stored automatically at command completion.
Control data
Device Item Set data Setting Set by
range
(S1)+0  [Execution type With arrival confirmation 0001H User
(bit0=1 fixed) 0081H

Error complete type

Error complete type (bit 7)
Set whether or not the clock data setting is
required at error completion.
0:Clock data setting is not required
Clock data is not stored in (S1)+11 to
(S1)+17 when errors occur.

1:Clock data setting is required
Clock data is stored in (S1)+11 to
(S1)+17 when errors occur.

- 309 -



9. Exclusive Commands 1
READ, SREAD, WRITE, SWRITE

Setting

Device Item Set data range Set by
(S1)+1 |Completion status Store the status at completion of a command. — System
0 : Normal
Other than 0 : Error (error code)
(S1)+2 [Channel used by the |Designate the channel used by the local 1to 8 User
local station station.
(S1)+3  |(Not used) — — —
(S1)+4 [Target station Designate the network No. of the target 1 to 239, User
network No. station. 254
1 to 239:Network No.
254:When 254 is designated in "Un"
(S1)+5 [Target station No. Designate the target station. lto64 User
1 to 64:The station with the corresponding
station No.
(S1)+6  |(Not used) (Fixed value) 0 User
(S1)+7  [Number of resends  |(1) At command execution Oto 15 User
Set the number of resends when the
command is not completed within the
monitoring time designated by (S1)+8.
0 to 15 (times)
(2) At command completion System
Store the number of resends executed
(result).
0 to 15 (times)
(S1)+8  |Arrival monitoring When the command fails to complete within | 1 to User
time the monitoring time, it is resent for the number 32767
of resends designated in (S1)+7. 0:
10 seconds
(S1)+9 |Read data length Designate the number of data to be read. 1to 480 User
1 to 480 (Words)
(S1)+10 |(Not used) — — —
(S1)+11 [Clock set flag Store the valid/invalid status of the data in — System
(Set only when an ((S1)+12 to (S1)+17).
error is detected) O:Invalid
1:Valid
(S1)+12 [Year/Month of error |Higher 8 bits : month (01H to 12H), — System
occurrence lower 8 bits : last 2 digits of year (OOH to 99H)
b15 to b8 b7 to b0
| Month (01H to 12H) | Year (00H to 99H) |
(S1)+13 [Date/Hour of error Higher 8 bits : hour (O0H to 23H), — System
occurrence lower 8 bits : date (01H to 31H)
b15 to b8 b7 to b0
| Hour (00H to 23H) | Date (01H to 31H) |
(S1)+14 [Minute/Second of Higher 8 bits : second (00H to 59H), — System
error occurrence lower 8 bits : minute (O0H to 59H)
b15 to b8 b7 to b0
| Second (00H to 59H)| Minute (O0H to 59H) |
(S1)+15 |Day of the week of Higher 8 bits : 00H, — System

error occurrence

lower 8 bits : day of the week

(OOH(Sunday) to 06H(Saturday))
b15 to b8 b7 to b0

OOH Day of week
(OOH to 06H)
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Device Item Set data Setting Set by
range
(S1)+16 [Error detection Stores the network number of the station that | 1 to 239 System
network No. detected an error.
However, it is not stored when the completion
status of (S1)+1 is "Channel in use (CO85H)."
1 to 239 (Network No.)
(S1)+17 |Error detection Stores the station number of the station that 1to 64 System
station No. detected an error.
However, it is not stored when the completion
status of (S1)+1 is "Channel in use (CO85H)."
1 to 64 (Station No.)

| WRITE/SWRITE |

Writes the data of the local station to the word device data area of the designated station.
SWRITE turns the target station device ON at write completion, that enables the target station to

confirm the data has been written.

(1) Control data

[Control data composition (S1)]
Refer to the next page for details.

Data set
Device Item by User by System
(at execution )™ |(at completion )™
(S1) Execution/Error complete o
type
(S1)+ 1 [Completion status O
(S1)+ 2 |Channel used by the local o
station
(S1)+ 3 [(Not used) — —
(S1)+ 4 [Target station network No. O
(S1)+ 5 [Target station No. O
(S1)+ 6 [(Not used)
(S1)+ 7 [Number of resends O O
(S1)+ 8 [Arrival monitoring time O
(S1)+ 9 [Write data length O
(S1)+10 [(Not used) — —
(S1)+11 (Clock set flag
(Set only when an error is O
detected)
(S1)+12 |Year/Month of error o
occurrence
(S1)+13 | Date/Hour of error o
occurrence
(S1)+14 |Minute/Second of error o
occurrence
(S1)+15 | Day of the week of error o
occurrence
(S1)+16 |Error detection network o
No.
(S1)+17 | Error detection station No. )

*1:ltems set in a sequence program.

*2:Items to be stored automatically at command completion.
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Control data

Device Item Set data Setting Set by
range
(S1)+0  [Execution type b15 ~ b7 ~ b0 0001H User
| 0 [ | 0 @) | 0081H
(1) Execution type (bit 0)
0:No arrival confirmation
When the target station is on the same
network:
Completed when the data is sent from
the local station.
Executi0n| | Target
SOL;II’CG station
\
\\Qompletion
>
When the target station is on the other
network:
Completed when the data arrives at
the relay station on the network of the
local station.
1:With arrival confirmation
Completed when data is written to the
target station.
| _ | Target
staion station
\. Completion
'Y
station
Error complete type |(2) Error complete type (bit 7)
Designate whether the clock data setting
is required or not at error completion.
0:Clock data setting not required:
Clock data at error occurrence is not
stored in (S)+11 to (S)+17.
1:Clock data setting required:
Clock data at error occurrence is
stored in (S)+11 to (S)+17.
(S1)+1 [Completion status Store the status at completion of a command. — System
0:Normal
Other than O:Error (error code)
(S1)+2 [Channel used by the |Set the channel used by the local station. 1to8 User
local station
(S1)+3  |(Not used) — — —

-312 -




9. Exclusive Commands 1
READ, SREAD, WRITE, SWRITE

Device

Item

Set data

Setting
range

Set by

(S1)+4

Target station
network No.

Designate the network No. of the target
station.

1 to 239:Network No.

254:When 254 is designated in "Un"

1 to 239,
254

User

(S1)+5

Target station No.

Designate the target station.
1to 64 : The station with the
corresponding station
number
81H to 89H: All the station with the
indicted group number (Can
be set when the execution
type designated in (S1) is
"0:No arrival confirmation".)
: All stations having the target
network number
(simultaneous broadcast):
Excluding the local station
(Can be set when the
execution type designated in
(S1) is "0:No arrival
confirmation".)

FFH

1to 64
81H to
89H
FFH

User

(S1)+6

(Not used)

(Fixed value)

(S1)+7

Number of resends

Valid when the execution type designated in
(S1) is "1:With arrival confirmation."
(1) At command execution
Set the number of resends when the
command fails to complete within the
monitoring time designated by (S1)+8.
0 to 15 (times)

(2) At command completion
Store the number of resends executed
(result).
0 to 15 (times)

Oto 15

User

System

(S1)+8

Arrival monitoring
time

Valid when the execution type designated in
(S1) is "1:With arrival confirmation." Set the
monitoring time until the command
completion.

When the command fails to complete within
the monitoring time, it is resent for the number
of resends designated in (S1)+7.

1to
32767
0:

10 seconds

User

(S1)+9

\Write data length

Designate the number of write data in (S2) to
(S2)+n.
1 to 480 (Words)

11to 480

User

(S1)+10

(Not used)

(S1)+11

Clock set flag
(Set only when an
error is detected)

Store the valid/invalid status of the data in
((S1)+12 to (S1)+17).

O:Invalid

1:Valid

System

(S1)+12

'Year/Month of error
occurrence

Higher 8 bits : month (01H to 12H),
lower 8 bits : last 2 digits of year (OOH to 99H)
b15 to b8 b7 to bo

| Month (01H to 12H) | Year (00H to 99H) |

System
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Setting

Device Item Set data range Set by
(S1)+13 |Date/Hour of error Higher 8 bits : hour (00H to 23H), — System
occurrence lower 8 bits : date (01H to 31H)
b15 to b8 b7 to b0
| Hour (00H to 23H) | Date (01H to 31H) |
(S1)+14 [Minute/Second of Higher 8 bits : second (00H to 59H), — System
error occurrence lower 8 bits : minute (O0OH to 59H)
b15 to b8 b7 to b0
| Second (00H to 59H)| Minute (O0H to 59H) |
(S1)+15 |Day of the week of Higher 8 bits : 00H, — System
error occurrence lower 8 bits : day of the week
(OOH(Sunday) to 06H(Saturday))
b15 to b8 b7 to b0
OOH Day of week
(00H to 06H)
(S1)+16 [Error detection Stores the network number of the station that | 1 to 239 System
network No. detected an error.
However, it is not stored when the completion
status of (S1)+1 is "Channel in use (CO85H)."
1 to 239 (Network No.)
(S1)+17 |Error detection Stores the station number of the station that lto64 System
station No. detected an error.
However, it is not stored when the completion
status of (S1)+1 is "Channel in use (CO85H)."
1 to 64 (Station No.)
Execution conditions

The execution conditions for READ, SREAD, WRITE, SWRITE are as shown below.

Command

G.READ, G.SREAD
GWRITE, G.SWRITE

GP.READ, GP.SREAD

GP.WRITE, GP.SWRITE

ON

OFF |

L

—
|

Executed per scan |
[ ] [

Executed per scan |
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Program example
Reading the data stored in D10 to D14 of the station 4 into D200 to D204 of the station 1.
(—Refer to (a).)

Writing the data stored in D300 to D304 of the station 2 into D50 to D53 of the station 3.
(—Refer to (b).)

station 1 station 2
QnA(R)CPU [ AX40 | AY40 |AJ71 QnA(R)CPU | AX40 | AY40 (AJ71
Source QLP21 Source QLP21
station of D200 station of D300
ronmand | [P201 S tommand | |D301 Chiie
D202 1 3 ! D302 6
D203 Ny D303 8
D204

Network No.20

QnA(R)CPU | AX40 | AY40 |AJ71 QnA(R)CPU | AX40 | AY40 |AJ71
Target QLP21 Target QLP21
station of D10 station of D50
READ D11 WRITE D51
command D12 command D52
D13 D53
D14
station 4 A station 3
M100 will be ON at write
completion
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(@) Program of Ch.1 (READ command)

To execute the program as below, apply the interlock.

Command to set control data

10—t}

37¢—

MO
424

— MoV H81 DO

[ MOVK3 D2

[ MOV K20 D4

[ MOVK4 D5

[ MOVK5 D7

[ MoV K20 D8

Read command

G.READ U20 DO D10 D200 MO

[ MOVK5 D9

________

_| I_I Processing at error completion

—{ mMov D1 Dloo} !

Sets the clock data.

Channel used by the local station
Target station network No.

Target station No.

Number of resends

Arrival monitoring time (20 seconds)
Read data length (5 words)

Read the error code, etc.

Coding
No. of Com- Device
steps mand
10 LDP
16 MOV H81 |DO
19 MOV K3 |D2
22 MOV K20 (D4
25 MOV K4 |D5
28 MOV K5 |D7
31 MOV K20 |D8
34 MOV K5 [D9
37 LD
38 G.READ|U20 DO [D10 [D200(MO
44
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(b) Program of Ch.2 (WRITE command)

To execute the program as below, apply the interlock.

Command to set control data

209—t}

[ MOV H81 DO
[ MOVK6 D2
[ MOV K20 D4
[ MOV K3 D5
[ MOVK5 D7
[ MoV K20 D8
[ MOV K4 D9

Write data setting command

47—t

[ MOV K10 D300
[ MOV K20 D301
[ MOV K30 D302
[ MOV K40 D303

Write command

With arrival confirmation. Sets the clock data.
Channel used by the local station

Target station network No.

Target station No.

Number of resends

Arrival monitoring time (20 seconds)

Write data length (4 words)

Write data

65— G.SWRITE U20 DO D300 D50 M60 M100
M60 o mmm e e
7 0—| I——| Processing at write completion
—,i/l‘z?l—r Processing at normal completion
L
—] |—|' Processing at error completion Read the error code, etc.
: — mov b1 D100}
e e e e e e e e e e =
Coding
No. of Com- Device
steps mand

20 LDP
26 MOV H81 | DO
29 MOV K6 D2
32 MOV K20 | D4
35 MOV K3 D5
38 MOV K5 D7
41 MOV K20 [ D8
44 MOV K4 D9
47 LDP
53 MOV K10 |D300
56 MOV K20 [D301
59 MOV K30 |D302
62 MOV K40 |D303
65 LD
66 G.SWRITE|U20 | DO |D300|D50 |[M60 [M100
73
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RIRD, RIWT

O RIRD, RIWT ... Read/Write the device data

RRORWT | _| | H GRIRD { Un

master/local stations.

Setting data (RIRD)

| RIRDRIWT _| f H |—FGP.R|WT§ Un i S1 i D1 i D2

(Notel) The stations targeted for this command are the QnCPU, QnACPU, ACPU or MELDAS

Un (Note2) | Local station head input/output No.

S1 Head device of local station storing the control data

D1 Head No. of device storing read data

D2 Device that turns 1 scan ON at completion of read
(D2)+1 device also turns ON at error completion.

Setting data (RIWT)

Un (Note2) | Local station head input/output No.

S1 Head device of local station storing the control data

D1 Head No. of device storing write data

D2 Device that turns 1 scan ON at completion of write
(D2)+1 device also turns ON at error completion.

(Note2) Designate the Un value as U20 for the EXT1 card, as U28 for the EXT2 card,

and as U30 for the EXT3 card.

Usable device .
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y/M|L|F|BI|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K |H P
S O|0O|0O|O0|0O0]| O (@)
D1 O|0|O0O|O|O|O (@) 5/11
D2 | O|O|O|O|O|O|O (@)
Command
S1 i D1 | D2
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Function

Reads the device data from the designated station CPU.

(1) Control data
Device Item Set data Setting Se*t by
range (*1)
(S) + 0 [Completion status | Stores the status when the command is complete.
0 : No error (normal completion) — System
Other than 0 : Error code
(S)+1 |[Station number Designate the station numbers of the local station
; : X ) 0 to 64 User
and intelligent device station.
(S)+2 ﬁtctc.isi COdg bi5 b8 b7 bo
N e A S
~ - - and (2).
A Access code Attribute code -
(S) + 3 |Device number Designate device start number. *2 User
(S) +4 |Number of points | Designate the read data count (in word units). 1to 480 *° U
to read 1to 32 ** ser
*1: User : Data to be set by user before executing exclusive command.

System : The results of the exclusive command executed is stored by the sequencer CPU.
*2: See the manual for the local station or the intelligent device station from which data will be

read.

*3: Indicates the maximum number of data items that can be read.

*4: When the counterpart PLC CPU is other than QCPU (Q mode)/ QCPU (A mode)/ QnACPU/
AnUCPU and reads the PLC CPU device, the setting range will be 1 to 32 words.

(2) Device memory in the PLC CPU

Device contents Name Dgwce type Unit Access code Attribute
Bit Word code
Input relay X O Hexadecimal 01H
Output relay Y O Hexadecimal 02H
Internal relay M O Decimal 03H
Latch relay L O Decimal 83H
Link relay B O Hexadecimal 23H
Timer (contact) T O Decimal 09H
Timer (coil) T O Decimal OAH
Timer (present value) T O Decimal OCH
Retentive timer (contact) T O Decimal 89H
Retentive timer (coil) T O Decimal 8AH
Retentive timer (present value) T O Decimal 8CH 05H
Counter (contact) C O Decimal 11H
Counter (coil) C O Decimal 12H
Counter (present value) C O Decimal 14H
Data register D O Decimal 04H
Link register W O Hexadecimal 24H
File register R O Decimal 84H
Special link relay SB O Hexadecimal 63H
Special link register SW O Hexadecimal 64H
Special relay SM O Decimal 43H
Special register SD O Decimal 44H

(Note) Devices other than shown above cannot be accessed.
When accessing a bit device, specify it with 0 or a multiple of 16.
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RIWT

Writes the device data to the designated station CPU.

(1) Control data

Setting Set by

Device Item Set data .
range (*1)
(S) + 0 [Completion status | Stores the status when the command is complete.
0 : No error (normal completion) — System
Other than 0 : Error code
(S)+1 |[Station number Designate the station numbers of the local station

and intelligent device station. 01064 User

(S) +2 |[Access code

Attribute code b15 b8 b7 b0 See (1)
s T
A Access code | Attribute code -
(S) + 3 |Device number Designate device start number. *2 User
(S) +4 |Number of points | Designate the read data count (in word units). 1 to 480 *°
to read 1to 32 ** User

*1: User : Data to be set by user before executing exclusive command.

System : The results of the exclusive command executed is stored by the sequencer CPU.
*2: See the manual for the local station or the intelligent device station to which data will be
written
*3: Indicates the maximum number of data items that can be written.

*4: When the counterpart PLC CPU is other than QCPU (Q mode)/ QCPU (A mode)/ QnACPU/
AnUCPU and writes the PLC CPU device, the setting range will be 1 to 10 words.

(2) Device memory in the PLC CPU

Device contents Name Dgwce type Unit Access code Attribute
Bit Word code
Input relay X O Hexadecimal 01H
Output relay Y O Hexadecimal 02H
Internal relay M O Decimal 03H
Latch relay L O Decimal 83H
Link relay B O Hexadecimal 23H
Timer (contact) T O Decimal 09H
Timer (coil) T O Decimal O0AH
Timer (present value) T O Decimal 0CH
Retentive timer (contact) T O Decimal 89H
Retentive timer (coil) T O Decimal 8AH
Retentive timer (present value) T O Decimal 8CH O5H
Counter (contact) C O Decimal 11H
Counter (coil) C O Decimal 12H
Counter (present value) C O Decimal 14H
Data register D O Decimal 04H
Link register W O Hexadecimal 24H
File register R O Decimal 84H
Special link relay SB O Hexadecimal 63H
Special link register SW O Hexadecimal 64H
Special relay SM O Decimal 43H
Special register SD O Decimal 44H

(Note) Devices other than shown above cannot be accessed.
When accessing a bit device, specify it with 0 or a multiple of 16.
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Execution conditions

The execution conditions for RIRD, RIWT are as shown below.
ON

Command OFF |

L
G.RIRD,G.RIWT J |—

l¢ |
< >

< N
< »|

Executed per scan Executed per scan

GP.RIRD,GP.RIWT |_| |_|

Program example
Program to read out the D100 to D103 data of the local station 2nd channel.

Coding
M10 - .
104 HF Cvovke ou | stepe | mand Device
{ MOV H405 D12
[ MOV K100 D13 10 | LD
[ MOVK4 D14 11 ANI M10
—— [ GRIRD U20 D10 R1900 M2 12 MOV K2 D11
M2 [ seTM10
314} C RST W10 15 | MOV | H405 | D12
M3 oo - 18 | MOV K100 | D13
341'_| l—lr Error process : 21 MOV K4 D14
24 G.RIRD | U20 D10 | R1900 | M2

29 SET M10

31 LD M2
32 RST M10
34 LD M3
35

Program example

(1) If the target station is MELDAS, only the device memory can be designated in the access code.
The buffer memory in the CC-Link unit cannot be designated.

(2) This command is usable only with the FCU6-HR865 unit card version B and above. A timeout
error will occur with earlier card versions.
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O OPEN ... Opens a connection

Usable device -
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y M|L|F|B|SB|T|SM|V|T |C|D|R|W|SW|Z|SD|K|H| P
S O|0O|O0|0| O OO0 |O
D1 O|0|O0|0O| O O 12
D2 O|0O|O0O|O0|O0 | O O
Command
Setting data Details Data type
"Un" Head input/output No. for Ethernet I/F card BIN16 bit
S1 Connection No. (1 to 8) BIN16 bit
S2 Head device of local station storing control data BIN16 bit
D1 Local device that turns 1 scan ON at completion of command. Bit
(D1)+1 device also turns ON at error completion.
Function
Opens a connection with the client device to communicate with.
(1) Control data
. . Setting | Setting
Device Item Setting data range  |side (*1)
(S2) + 0| Execution type/ Fix to a setting not used by GX Developer. 8000y User
completion type
(S2) + 1| Completion status | The status at completion is stored. — System
00004 : Normal completion
Other than 0000y : Error completion
(error code)
Refer to "(2) Details of Error codes" for the contents
of error.
(S2) + 2| Application Designate the connection application. (Indicated | User
setting area b15 b9 b8 bl b0 on left)

(1) Buffer application (bit 0)
0 : Transmission
1 : Reception

(4) Communication method (bit 8)
0:TCP/IP
1:UDP/IP

(5) Communication procedure (bit 9)
0 : Procedural
1 : Non-procedural

[ &) | @ | [ ||

*1: User

: Data to be set by user before executing exclusive command.

System : The results of the exclusive command executed is stored by the sequencer CPU.
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OPEN
Device Item Setting data Setting Se?“”g
range side
(S2) +3 Blank 0
(S2) + 4 to|Client device Designate the client device's IP address. 1,to User
(S2) +5  |IP address (Set 0xA8C00101 for IP = 168.192.1.1) FFFFFFFF,
(S2) +6 Client device Designate the port No. for the client device. 1025 to User
port No. 65535
(S2) + 7 to|Blank 0
(S2)+9
(2) Error codes
The errors that occur when each dedicated command is executed, and the error codes are show
below.
Error .
code Details OPEN [ BUFSND | BUFRCV | CLOSE
2111y | The input/output No. is not 20, 28, or 30.
The head character of the input/output No. is not "U". o o o o
The Ethernet I/F card is not mounted in the
designated slot.
41004 [The device designation in the command is illegal. O O
C014y |The initialization process or open process is not
completed.
C017y | An error occurred when opening the TCP o
connection.
C0204 |The data length exceeds the tolerable range. O O
C0214 |An error completion response was received. O
C022, |The response was not received within the response o
monitor timer value.
C0304 | A transmission error occurred. O
C033y |Aclient device with the set IP address does not exist. O
C1A6, |BUFSND was executed in a connection opened for
reception.
BUFRC_:V was executed in a connection opened for o o o o
transmission.
An opened connection was opened again.
The connection No. is not within the specified range.
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Execution conditions

The execution condition for OPEN is as shown below.
ON

Command OFF J |_, |—
OPEN |_| |_|

Program example
Program to open a connection to send data with port No. :6000 and connection No.:5.

e [ E R R T M150]-+

No. of Command Device
steps
1 MOPV H8000 D100
4 MOV H100 D102
7 DMOV HOCO0A80103 | D104
11 MOV K6000 D106
14 ZP.OPEN | "U20" K5 D100 M150
26

Cautions

(1) Even if the dedicated commands (OPEN, CLOSE, BUFSND, BUFRCV) are executed with the
high-speed PLC, the actual operation will take place at the same timing as the medium-speed
PLC. Thus, the dedicated command should be executed with the medium-speed PLC.

(2) Open transmission using TCP after the client device's reception has been opened. If
transmission is opened before reception is opened, an error completion (completion status
C033) will occur.

If transmission is opened for a client device with a nonexistent IP address, an error completion
(completion status C033) will occur after one minute.

(3) If a connection opened with TCP is closed, and is tried to be opened again within a minute, an
error completion (completion status C017) will occur. Wait a while before opening the connection
again.

(4) If the connection No. is not within the specified range, an error completion (completion status
C1A6) will occur, but the completion device and completion device +1 will not turn ON.
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CLOSE

O CLOSE ... Close the connection

Usable device -
. . . Con- . Dg” No. of
Bit device Word device stant |Pointer gzzgn Index steps
X{Y|M|L|F|B|SB|T|SM|V C|ID|IR|W|SW|Z|SD| K |H P
S O|0|O0|O| O 0|0 |0
D1 O|0|O0|O| O o 12
D2 O|O0O|O|O|O]|O @)
Command
CLOSE f H HZPCLOSEUnSlSZDl
Setting data Details Data type
"un" Head input/output No. for Ethernet I/F card BIN16 bit
s1 Connection No. (1 to 8) BIN16 bit
S2 Head device of local station storing control data BIN16 bit
D1 Local device that turns 1 scan ON at completion of command. Bit
(D1)+1 device also turns ON at error completion.
Function
Closes the connection with the client device that is communicating with.
(1) Control data
: : Setting | Setting
Device Item Setting data range  |side (*1)
(S2) + 0| System area — — —
(S2) + 1| Completion status | The status at completion is stored. — System

00004

: Normal completion

Other than 0000y : Error completion

(error code)

*1: Use

r : Data to be set by user before executing exclusive command.
System : The results of the exclusive command executed is stored by the sequencer CPU.

(2) Error code
Refer to OPEN command for details of error code.

Execution condi

tions

The execution condition for CLOSE is as shown below.

Command OFF I

COLS

ON

[

E
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CLOSE

Program example

M340
0 | | | |:z .............. — T perssnsnsasn —
No. of Command Device
steps
10 LD M340
11 ZP.CLOSE "U20" K5 D130 M170
23

Cautions

(1) Even if the dedicated commands (OPEN, CLOSE, BUFSND, BUFRCV) are executed with the
high-speed PLC, the actual operation will take place at the same timing as the medium-speed
PLC. Thus, the dedicated command should be executed with the medium-speed PLC.

(2) If a connection opened with TCP is closed, and is tried to be opened again within a minute, an
error completion (completion status C017) will occur. Wait a while before opening the connection
again.

(3) If the connection No. is not within the specified range, an error completion (completion status
C1A®6) will occur, but the completion device and completion device +1 will not turn ON.
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O BUFSND ... Data transmission (for fixed—buffer communication)

Usable device Digi
Bit device Word device con- Inginter delsgig- index | NO: Of
stant nation steps
X|Y|M|L|F|B|SB|T|SM C|ID|IR|W|SW|Z |SD|K |H P
S1 O|0O|O0|0| O O|0 |0
S2 O|0|O0|0O| O o 13
S3 O|0O|0|0| O @]
D1 O|0O|O0O|O0O|O0 | O O
Command
BUFSND f H |—IZ.E’;.B_9.E§N9§..'.'_99:1 ....... SL ;.52 83iD1
Setting data Details Data type
"un" Head input/output No. for Ethernet I/F card BIN16 bit
S1 Connection No. (1 to 8) BIN16 bit
S2 Head device of local station storing control data BIN16 bit
S3 Head No. of device to store the data to be sent BIN16 bit
D1 Local device that turns 1 scan ON at completion of command. Bit
(D1)+1 device also turns ON at error completion.
Function
Sends data to client device. (Fixed-buffer communication.)
(1) Control data
. . Setting | Setting
Device Item Setting data range |side (*1)
(S2) + 0 |System area — — —
(S2) +1 |Completion The status at completion is stored. — System
status 00004 : Normal completion
Other than 0000y : Error completion
(error code)
*1: User : Data to be set by user before executing exclusive command.

System : The results of the exclusive command executed is stored by the sequencer CPU.

(2) Send data

Device Item Setting data Setting SeFt'”g
range side
(S3) + 0 |Send data Designate the send data length. User
length Designate the data length according to the
communication procedure.
Procedural : No. of words 1to 1017
Non-procedural : No. of bytes 1to 2046
(S3) + 1 to | Send data Designate the send data. — User
(S3) +n

(3) Error code
Refer to OPEN command for details of error code.
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Execution conditions

The execution condition for BUFSND is as shown below.
ON

Command OFF I | I |—
BUFSND |_| |_|

Program example

The program to send a connection to send in R500 and above with the port No. :6000 and the
connection No.:5.

M302

No. of Command Device

steps
27 LD M302
28 ZP.BUFSND | "U20" K5 D220 R500 M160
41

Cautions

(1) Even if the dedicated commands (OPEN, CLOSE, BUFSND, BUFRCYV) are executed with the
high-speed PLC, the actual operation will take place at the same timing as the medium-speed
PLC. Thus, the dedicated command should be executed with the medium-speed PLC.

(2) Do not update the BUFSND command transmission buffer until the command is completed.
Failure to observe this could result in malfunctions.

(3) If the connection No. is not within the specified range, an error completion (completion status
C1A6) will occur, but the completion device and completion device +1 will not turn ON.
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Example of data communication program

Pza2

The following is an example of the program that executes sending (BUFSND) and receiving

(BUFRCV). UDP/IP, non-procedural type are used for both commands.

The send destination IP address is 192.168.1.3, and the applicable port No. is 6000. Connection 5 is

used. In the actual program, the send data is set in R500 and above.

23

26

41

44
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M3
} [ MOY Haoon b1oag
Snd OPEN Snd OPEN
execut'’n command
start execut'’n
pulse type
[ MOY H100 010z
Snd OPEN
command
applica-
tion set
{ DMOY HOCOAB0103 LES
Snd OPEN
command
cint dev
IP addrs
I MOV Kenon Diog
Snd OPEN
command
cint dev
port No.
[ZP.OPEN  “U20% Kk ] M160
Snd OPEN Snd OPEN
command command
execut'n complete
type
M150 151
— | A {SET a2
Snd OPEN  Snd OPEN Snd OPEN
command command command
complete error normal
complet. complet.
M3z Maoz
— | | | {ZP.BUFSND “Uzn” KA D220 Ra0n W1ED
Send Snd OPEN BUFSND Transmi- BUFSND
start command control ssion complete
pulse normal data buffer status
complet.
W1ED M1E1
— ++ M3 40
BUFSND BUFSND BUFSND
complete error normal
status complet. complet.
status pulse
W340
— | {ZP.CLOSE “Uzn® 4] D130 W70
BUFSND CLOSE CLOSE
normal command command
complet. control normal
pulse data complet.
[RST Wan2
Snd OPEN
command
normal




Exclusive Commands 1

BUFSND
W31l
i} } { Mo Han0n Dzan
Recept'n Recept'n
OPEN OPENcmnd
execut'n execut'’n
st pulse type
{ H101 pzz
Recept'n
OPENcmnd
applica-
tion set
{ DMOY HO D204
Recept'n
OPENcmnd
cint dev
IP addrs
{ oy KE001 D20g
Recept'n
OPENcmnd
cint dev
port No.
[ ZF.0OPEN “u2o” K1 D200 W250
Recept'n Recept'n
OPENcmnd  OPEN
execut'n complete
type status
Wz2h0 M251
80— | 1 SET M312
Reception  Recept'n Recept'n
(OPEN OPENcmnd OPENcmnd
complete error normal
status complet. complet.
Kz M1z
83— | | | [ZP.BUFRCY Uzt K1 P RE00 [Tedeh
Recept'n Recept'’n BUFRCV BUFRCV « BUFRCV
at conn- OPENcmnd control recept'’n complete
ection 1 normal data buffer status
complet.
W2k 0 M2E1
EEY e 41 M3 b0
BUFRCV BUFRCV BUFRCV
complete error normal
status complet. complet.
status pulse
M350
01— } {ZP.CLOSE “Uz20” K1 D230 Hz270
BUFRCV CLOSE CLSEcmnd
normal command normal
complet. control complet.
pulse data status
[RET M3i2
Recept'n
OPENcmnd
normal
complet.
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BUFRCV

O BUFRCYV ... Data reception (for fixed—buffer communication)

Usable device -
. . . Con- . D'g.'t No. of
Bit device Word device stant |Pointer gzzgn Index steps
X|{Y M|L|F|(B|ISB|T|SM|V|T |C|D|R|W|SW|Z|SD|/K|H| P
S1 O|0O|O0|0| O O|0 |0
S2 O0|0|0|0]| O O 13
D1 O|0O|0|0| O @]
D2 O|0O|O0O|O0O|O0 | O O
Command
BUFRCVY f H I—FZP.BUFRcvé "Un" i S1 | S2 i D1} D2
Setting data Details Data type
"Un" Head input/output No. for Ethernet I/F card BIN16 bit
S1 Connection No. (1 to 8) BIN16 bit
S2 Head device of local station storing control data BIN16 bit
D1 Head No. of device to store the received data BIN16 bit
D2 Local device that turns 1 scan ON at completion of command. Bit
(D1)+1 device also turns ON at error completion.
Function
Reads the data received from the client device. (Fixed-buffer communication.)
Used by the main program.
(1) Control data
. . Setting | Setting
Device Item Setting data range |side (*1)
(S2) + 0 |System area — — —
(S2) +1 |Completion The status at completion is stored. — System
status 00004 : Normal completion
Other than 0000y : Error completion
(error code)
*1: User : Data to be set by user before executing exclusive command.
System : The results of the exclusive command executed is stored by the sequencer CPU.
(2) Received data
. : Setting | Setting
Device Iltem Setting data range | side (*1)
(D1) + 0 |Received data |Designate the received data length. System
length Designate the data length according to the
communication procedure.
Procedural : No. of words 1to 1017
Non-procedural : No. of bytes 1to 2046
(D1) + 1 to |Received data |Designate the received data. — System
(D1) +n

(3) Error code
Refer to OPEN command for details of error code.
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Execution conditions

The execution condition for BUFRCYV is as shown below.
ON

Command OFF I | I |—
BUFRCV |_| |_|

Program example
The program to receive data stored in R600 and above with the port No. :6001 and the connection

No.:1.
27+—| I—LZP.BUFRCVE “U207 K1 i D120 §R600§M260}+

No.of | command Device

steps
27 LD M302
28 ZP.BUFRCV | "U20" K1 D120 R600 M260
41

Cautions

(1) Even if the dedicated commands (OPEN, CLOSE, BUFSND, BUFRCYV) are executed with the
high-speed PLC, the actual operation will take place at the same timing as the medium-speed
PLC. Thus, the dedicated command should be executed with the medium-speed PLC.

(2) Refer to the BUFRCV command reception buffer after the command is completed. Failure to
observe this could result in malfunctions.

(3) If the connection No. is not within the specified range, an error completion (completion status
C1A6) will occur, but the completion device and completion device +1 will not turn ON.
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10. Exclusive Commands 2

Although the basic and functional commands are not used only for specific purposes, some

commands may be efficient if command applications such as data transfer between under PLC and
controller and controller display screen are limited.

Then, we provide a number of exclusive commands which are explained below.

Examples of exclusive commands:
- Intelligent function command (FROM, TO)

- Transient command (OPEN, CLOSE, BUFSND, BUFRCV) | Refer to "9, Exclusive Command 1
- Transient transmission command eferto °9. Exclusie Lo a )

(READ, SREAD, WRITE, SWRITE, RIRD, RIWT)

- ATC dedicated command (ATC) 7]
- Rotary body control command (ROT)

- Tool life management exclusive command (TSRH)
- DDB (direct data bus) ..... asynchronous

- External search ............... synchronous

—Refer to "10. Exclusive Command 2".
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10.1 ATC Exclusive Command

10.1.1 Outline of ATC Control

The ATC (Automatic Tool Change) can be controlled in the following two ways:

1)

)

Mechanical random control

With the information of magazine position from the machine, and T command, the control system
determines the direction of magazine rotation, number of steps required, etc. for index of the
magazine, according to the given command.

Each tool and magazine tool pot (socket) have a one-on-one corresponding relation.

Usually, the "intermediate pot" that supports the transfer of the tool is provided between the
spindle and the magazine.

This control is possible by not using ATC command, but ROT command only.

Memory random control

With the information of magazine rotation, or magazine position from the machine, the control
system refers to tool No. stored in the memory. For index of the magazine, the direction of
magazine rotation and number of steps are determined by the given T command and tool No.
stored in the memory.

Each tool and magazine tool pot (socket) does not always have a one-on-one corresponding
relation.

Usually, the "intermediate pot" is not provided.

10.1.2 ATC Operation

The motions related to ATC operation can be largely divided into the following four motions:

(1)
()
®)

(4)

Index of magazine .............occovveiiiiiiiiee, (ATC-K1, K2, K5, K6, K7, K8)

Tool change (arm, or the like is used) ............ (ATC-K3, K4)

Transfer of tool to intermediate pot or arm ..... (Normal function commands such as MOV, XCH
are used.)

Others ..o e (ATC-K9, K10, K11)

10.1.3 Explanation of Terminology

1)

)

®3)

Pointer

This points out the position where the magazine is indexed. When a tool table in which tool No.
are previously recorded is used, the tool table does not rotate with rotation of the magazine and
the pointer serves as "ring counter" for control of magazine position.

Fixed pointer

This is the type with tool pots numbered and the relationship between tool pot and tool No. is
fixed if the magazine is rotated. When the tool table is rotated, fixed pointer does not functionally
differ from "floating pointer".

Floating pointer

This is the type with numbered fixed position on magazine and the relationship between
magazine No. and tool No. changes when the magazine rotates.
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One step and advances in
CW (FWD) direction.

1% ‘Relationship between
Fixed pointer LT-J pot No. and tool No.
does not change.

One step advances in
CW (FWD) direction.

Relationship between
pot No. and tool No.

)
Magazine No. 32 Floating pointer changes.

(fixed)

10.1.4 Relationship between Tool Registration Screen and Magazines

4 e
[TOOL REGISTRATION]
HEAD NEXT1
99 1
MG TOOL-D MG TOOL-D
1 1 1 11 11
2 2 12 12
3 3
4 4
S 5
6 6
Magazine number Pot number
'y T A T
\ Tool number

\ Magazine number (floating pointer system, tool table
rotation system) or pot number (fixed pointer system)

When the floating pointer system or tool table rotation system is selected on the tool registration
screen, correspondence display between the magazines and tools changes each time the magazine
rotates; when the fixed pointer system is selected, it does not change.
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10.1.5 Use of ATC and ROT Commands

The use order of the ATC and ROT commands during the T command or tool change command is
shown below:

T command

—> Tool number search Py » Register number of data searched

X >
ATC K1 T—y No. of the same data —» Error processing

Pointer or ring Tool number AND search

counter value ATC K2

A

V

indexing rotation

ROT K1

Number of

steps, etc. — ¥ ROT K3

Floating pointer
system

L ) L . Fixed pointer system .
Rotary body T: Rotation direction —e—3 Magazine » Ring counter control

Forward rotation, —p
reverse rotation of pointer

ATC K5, K6

L » Forward rotation,
reverse rotation of tool table

ATC K7, K8

L Magazine stop ——e——» Tool change

Tool change N ATC K3
command

L » Random position tool change

ATC K4

The relationship between the tool number search command and rotary body indexing command
when the tool table rotation system or floating pointer system is used is explained below.

v

Tool table rotation system Floating pointer system

RA750 5 o Currect  Rra750 1 0
—}— position
6 . 2
—} 1 : ! Target
7 } 2 3 2 position
8 3 4 3
9 4 5 4 _<=Currect
position
10 5 6 5
Currect
1 6 7 6 position
2 7 8 7
3 8 9 8
R4759 4 9 R4759 10 9
Pointer
Tool number
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(1) Index tool number 8 in the situation shown above

(a)
(b)
(2) The
find
(@)

(b)

In the tool table rotation system, the tool number search command outputs 3.

In the floating pointer system, the tool number search command outputs 7.

tool number search command output result is used by the rotary body indexing command to
the rotation direction, the number of steps, etc.

In the tool table rotation system, rotation direction CW and number of steps 3 are found from
the relationship between current value 0 (pointer 0) and tool number search output result 3.
In the floating pointer system, rotation direction CW and number of steps 3 are found from

the relationship between current value 4 (pointer 4) and tool number search output result 7,
as in (a) above.

In the fixed pointer system, the pointer is fixed to 0 and the ring counter of 0 to n-1 (n is the

number of magazines) separate from the pointer is controlled. The counter value is used as
the current position.

10.1.6 Basic Format of ATC Exclusive Command

Rn
Rn

Rn

Rn

T
1 {SATC Kn i RniRm{Mn I—‘
- A A

L END signal ("1" for ERROR signal)

Tool number storage R (register) No.
(Number of tools in magazine is specified.)
Control data buffer R No.
(Control data buffer is specified.)
— Type of command

Control data buffer
+1 Buffer size differs depending on
type of command, For details,
+2 refer to the explanation of commands.
+3 i
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10.1.7 Command List

Command Description
S.ATC K1 Rn Rm Mn |Tool No. search
S.AATC K2 Rn Rm Mn |Tool No. logical product search
S.ATC K3 Rn Rm Mn |Tool change
S.ATC K4 Rn Rm Mn Random position tool change
S.ATC K5 Rn Rm Mn Pointer forward rotation
S.ATC K6 Rn Rm Mn Pointer reverse rotation
S.ATC K7 Rn Rm Mn |Tool table forward rotation
S.ATC K8 Rn Rm Mn |Tool table reverse rotation
S.ATC K9 Rn Rm Mn |Tool dataread
S.ATC K10 Rn  Rm Mn |Tool data write
S.ATC K11 Rn Rm Mn |Automatic tool data write

10.1.8 Control Data Buffer Contents

Command

Rn

Rn+1

Rn+2

1 |[Tool No. search

R No. to store search
data

R No. to which data
output

2 Tool No. logical product

R No. to store search

R No. to which data

Logical product data

search data output position R No.
Tool change R No. to specify the
3 |[(Ex.: Spindle+*Index |position of tool change — —

position)

Random position tool
change

R No. to specify the
position of tool change

R No. to specify the tool
to be changed

Pointer forward rotation

Pointer reverse rotation

7 Tool table forward
rotation

8 Tool table reverse
rotation

9 |Tool data read

R No. for magazine
position (to be read)

R No. to which data
read

10 | Tool data write

R No. for magazine
position (to be written)

R No. to which data
written

Automatic tool data

11 .
write

R No. to store Initial
data
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10.1.9 File Register (R Register) Assignment and Parameters

(1) File registers for ATC control
The file registers used with the ATC are as shown below.

Corresponding file (R) register
Magazine No. 1 No. 2 No. 3
magazine magazine magazine Remarks
T4-digit/T8-digit T4- T8- T4- T8- T4- T8- (data type)
specifications digit digit digit digit digit digit
ATC control parameters —
R4700 — — — — —
No. of magazine ;
designatio% R4710 — R4711 — R4712 — Binary
Pointer designation Binary
R4715 — R4716 — R4717 —
Spindle tool R4720 | R4720 | R4730 | R4730 - - BCD
R4721 R4731
Standby 1 tool R4721 | R4722 | R4731 | R4732 o o BCD
R4723 R4733
Standby 2 tool R4722 | R4724 | R4732 | R4734 o o BCD
R4725 R4735
Standby 3 tool R4723 | R4726 | R4733 | R4736 o o BCD
R4727 R4737
Standby 4 tool R4724 | R4728 | R4734 | R4738 - - BCD
R4729 R4739
AUX data Binary (0~99)
R4748 — — — — —
Magazine tool MG1 | R4750 | R4750 | R4990 | R4990 | R5230 | R5230 BCD
data R4751 R4991 R5231
MG2 | R4751 | R4752 | R4991 | R4992 | R5231 | R5232 BCD
R4753 R4993 R5233
MG3 | R4752 | R4754 | R4992 | R4994 | R5232 | R5234 BCD
R4755 R4995 R5235
MG79 | R4828 | R4906 | R5068 | R5146 | R5308 | R5386 BCD
R4907 R5147 R5387
MGso | R4829 | R4908 | R5069 | R5148 | R5309 | R5388 BCD
R4909 R5149 R5389
(Note 1) A maximum of 80 tools per magazine can be used.
(Note 2) The tool registration screen has been prepared only for the No. 1 magazine.
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(2) Control parameter contents

R4700 | F |E bDjic |[B| A|9| 8|7 |6 |5|4|3 |2 |1]6O0

I\ J
Y I— 0 : T 4-digit

|—Max. number of standby displayed: 4 1:T 8-digit

0 : Magazine starts from "1".
1 : Magazine starts from "0".

For details on the control parameters, refer to "10.1.12 Examples of Tool Registration Screen".

-341 -



10. Exclusive Commands 2
10.1 ATC Exclusive Command

10.1.10 Details of Each Command

(1) Tool No. search
This command is used to search for tool No. stored in the tool data table.
When the command tool No. is found, number of searched data and its location are output. If two
or more tool No. are found, the location of tool No. nearest to the pointer is output.

| AcT
|} [S.ATC | K1{R4000R4710/M10
| S

R4000 4030 — e Register No. to store search data

R4001 4040 T

_ Register No. to which data output

R4030 234 - Search data (BCD)

3 <« - Location is "3".

R4040 Output -

Based on the output result, the
Number of search . . .
A rotation direction, the number of
data found:2 .
steps, etc., are found by using the

T T (for 'error) ROT K1 command.
RA715 R PE— Pointer
R4750 234 0) |& | Tool data table head (fixed)

R4751 | 567 (1) ;

100 (2) |=— - There are two data "234", Since location
) "3" is nearest to pointer, "3" is output.

24 3 [*
R4758 101 (8)
(Note 1) Pointer and location are counted up, like 0,1,2 ... 9,
R4759 | 102 (9) in the tool data table, starting from the tool data table
head.
(Note 2) When pointer is not used, R4715 should be set to
. "zero".
(Example for 10 magazines) (Ex) —[M_Q\./_LKQ.E_B_41_1.5
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(2) Tool No. logical product (AND) search
Tool number AND search is the same as the tool number search command (ATC K1) in function:
search data and in-magazine tool number and AND data are ANDed together for a search.

| ACT """ G A A== - a----
|} {S.ATC{K2}R4000R4710:M10
I N

R4000 4030 e Register No. to store search data
R4001 4040 —
R4002 4031 ] 3 " Register No. to which data output
id x* e Register No. to store logical product
(AND) data
‘f\_ *kk
R4030 2000 | Search data 2 and FO0O are ANDed together.
) 2000 is search data.
R4030 FO00 N Logical product * is any desired data.
data
— | Location of
R4040 3 searched data:3 Output -
Number of Based on the output result, the

R4041 3 | ; eaeti
searched data rotation direction, the numbe_r of
B A found (for error):3 steps, etc., are found by using the
T ' ROT K1 command.

2)

R4715 2 [ — Pointer

)

Tool data table head
R4750 2001 (0) ~ | T

R4751 | 1002 (1) ;

3003 (2) | - There are three data "2***" and the location of

AN data "2***" nearest to the pointer is "3".
2004 (3) \
1005 (4)

The in-magazine tool number is ANDed with AND
data FOOO in sequence. The result is compared
with the search data ( /\ denotes AND.)

R4758 | 1009 (8) Search data 2000 = 2001 /A FO00

o
1002 A F000

2010 (9)
R4759 3003 /AF000

(Note 1) Pointer and location are counted up, like 0,1,2 ... 9,

in the tool data table, starting from the tool data table head.
(Note 2) When pointer is not used, R4751 should be set to

"zero".

(Ex)-{MOVi Ko |R4715

..... (AL GRE A
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(3) Tool change
When a spindle tool and a magazine index tool are exchanged by the ATC arm, etc., the contents
in the memory (R register) must be updated correspondingly.

| AT
|} [S.ATCiK3{R4000:R4710 M 10
| i %} ‘

R4000 4720 e Register No. to specify the position of tool change
R4001
-------------- Tool data

L i (tool to be changed, usually tool in spindle)
R4715 2 Pointer
R4720 1234 -

\
~4 T The content "1234" of R4720 (tool change position register

No.) is replaced with the content "1002" of R4752 which
corresponds to the pointer value "2" of R4715 (pointer
position register No.) .

R4750 | 1000 (0)

R4751 | 1001 (1) /

R4752 | 1002 (2) |<—

1003 (3)

R4758 | 1008 (8)

R4759 | 1009 (9)

(Note) When pointer is not used, R4715 should be set
to "zero".
(Ex) {MoVi Ko | R4715

..... [ S SIS
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(4) Random position tool change
In tool change, a spindle tool is usually exchanged with a magazine index tool. It may often occur,
however, that tool change must be performed at a station other than the usual tool change
position (tool change at auxiliary tool change position, for example). This command is used in
such cases.

| AT e
|| [S.ATC! K4}R4000/R4710iM10
| H/—J

Register No. to specify the position of tool change
R4000 4030 _— (position of tool to be changed, tool in spindle in this example)
R4001 4040 J B Register No. to specify the tool to be changed
(random position)
R4002
R4040 5 <« | T Magazine No. to be changed
R4715 2 I Pointer
R4720 ! Tool data to be changed
R4750 | 1000 (0) 9 g
R4751 | 1001 (1) 10 9
R4752 | 1002 (2) < MG1 | MGO
1003 (3) 2 1
1004 (4) 3 2
(Note 1) Tool change position differs depending on
1005 () 4 3 whether magazine No. starts with "0" or "1".
6) @ 4 However, the substantial consequence does
7) 6 @ not differ.
(Note 2) When pointer is not used, R4715 should be
1008 (8) 7 6 setto "zero®
RA759 | 1009 (9) 8 17 (Ex) {MOV: K0 R4715
L For start of magazine from "0" position

For start of magazine from "1" position
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(5) Pointer "FWD" rotation
In the ATC control with floating pointer, pointer count is controlled so that it coincides with the
actually indexed magazine position when the magazine rotates in "FWD" direction for index.

I A— S
|} [S.ATCIK5R4715/R4710}M10
I R

R4715 1—2 | Pointer is incremented.

When a magazine with 10 tools is used, the control
sequence is as follows:
0,1,2,3..... 9,0,1,2 ... 8,9,0,1..

(Note 1) When this command is executed, the
relationship between magazine No. and tool No.,
appearing on the tool entry display, changes
accordingly.

(6) Pointer "REV" rotation

In the ATC control with floating pointer, pointer count is controlled so that it coincides with
actually indexed magazine position when the magazine rotates in "REV" direction for index.

| ACT
(| [S.ATCIK6 {RA715[R4710M 10
I g

R4715 2 —1 | e Pointer is decremented.

When a magazine with 10 tools is used, for example, the
control sequence is as follows:
2,1,0,9,8...... 2,1,0,9,8 ... 1,0,9,8..

(Note 1) When this command is executed, the
relationship between magazine No. and tool No.,
appearing on the tool entry display, changes
accordingly.
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()

(8)

Tool table "FWD" rotation
The tool table rotates in "FWD" direction in accordance with the magazine rotation.

| AcT e
| |} [S.ATCIK7 [R4710R4710M 10

/R
R4750 1000 }
R4751 1001 (Note 1) In this control mode, pointer always indicates "0"
} (tool table head).
} (Note 2) When this command is executed, the relationship
RA760 1010 } bgtween magazine No. gnd tool No., appearing on the tool entry
- display, changes accordingly.

Tool table "REV" rotation
The tool table rotates in "REV" direction in accordance with the magazine rotation.

| ACT
| |} ES;ATQzK@.[RA?A@BA?}.@EM;_OH

| 2
R4750 1000

) (Note 1) In this control mode, pointer always indicates "0"
R4751 1001 ) (tool table head).

) (Note 2) When this command is executed, the relationship

between magazine No. and tool No., appearing on the tool entry

R4759 1009 ) display, changes accordingly.

N
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(9) Tool data read
This command is used to call a specific tool No. in the magazine.

| AT e
|} [S.ATC{K9:R4000/R4710iM10
| H_/

R4000 4040 —_— Register No. to specify magazine No. to be read
RA4001 4045 I Register No. to specify position to which
read data output
R4002
RA040 @ Y N Magazine No. to be read is specified

1)
<
)
S

R4045 I Read data

) )

R4715 2 [ Pointer
R4750 | 1000 (0) Ty ‘g
R4751 | 1001 (1) 10 9
1002 (2) |« | vo1 MGO
1003 (3) 2 1
Q00914) ©) 2
5) @ Tool change position differs depending on whether
4 magazine No. starts with "0" or "1".
(6) 5 4 However, the substantial consequence does not
differ.
(7 6 5 . .
(Note) When pointer is not used, R4715 should be
R4758 :(8) 7 6 setto 'zero".
(Ex){MoV! Ko {R4715
R4759 1009 (9) 8 v T
S R 4

T—For start of magazine from "0" position

For start of magazine from "1" position
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(10) Tool data write
Instead of setting tool No. through the setting and display unit, the tool No. is entered to each
magazine No. set through PLC program.

T L — e
1 [S.ATC{K10!R4000 R4710 IM10
ATk R0 RATI0 MY

R4000 4040 —_— Register No. having magazine No. to which data is written
g g mag

R4001 4045 I Register No. where data to be written is stored

R4002

R4040 @ ------ Magazine No. to which data is written

R4045 Q23> |+ Data to be written

R4715 2 _ Pointer

R4750 | 1000 (0) " " g

R4751 1001 (1) 10 9

1002 (2) |« i MG.a MG.0

1003 (3)

®
@5 4

Data "1234" is written to magazine No.@.

(6) 5
@) 6 (Note) When pointer is not used, R4715 should be
setto "zero".
R4758 | 1008 (8) 7 (Ex) -[MOVi K0 | R4715
R4759 1009 (9) ‘ 8’

Magazine starts from "0".

Magazine starts from "1".

-349 -



10. Exclusive Commands 2
10.1 ATC Exclusive Command

(11) Automatic tool data write
All tool Nos. are written (entered) in batch. This command is used for initialization, etc.
The data are written one after another for each tool, starting from the default value.

| AcT e S S
{} {S.ATC! K11 R4000;R4710; M10
I U

R4000 4040 —_—] Register No. where default value is stored

R4001

R4040 1000 -« Default value

R4715 2 _ Pointer

R4750 1008 ©0) | | - Tool data table head

R4751 | 1009 (1) Tool data of the number of tools are written
while incrementing the default value indicated

1000 (2) |- -
R4752 @ |« by pointer by one.

1001 (3)
1002 (4)
1003 (5)
1004 (6)
(Note) When pointer is not used, R4715 should be
1005 (7) setto "zero".
Ra758 | 1006 (8) (Ex) -{MOVi K | R4715

R4759 | 1007 (9)
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10.1.11 Precautions for Using ATC Exclusive Instructions

(1) When tool data is rewritten by ATC or other than ATC command, tool registration screen display
is not updated. The following processing is required:
- Turn on special relay SM64 by using the SET command.

Program example)

ACT
| | S N
+—| [ PLS | M10
M10
—| [ SET | SMe4

- SM64 processing is not required for ATC commands ATC K5, K6 (forward rotation, reverse
rotation of pointer), ATC K7, K8 (forward rotation, reverse rotation of tool table).
- SM64 is set through the use of the user PLC and reset by controller.
(2) Method of tool registration prohibiting during magazine rotation
If tool data is set on the tool registration screen during magazine rotation, data may be set in

erroneous position. To prevent this error, a signal called special relay SM71 is provided.
- Turn on SM71 during magazine rotation.

Program example)

SM71

i
——

CCw

- Setting of AUX data (R4748) is valid while SM71 is being ON.

10.1.12 Examples of Tool Registration Screen

Tool registration screen examples are given below.
For operation, refer to the Operation Manual.

{TOOL REGISTRATION] TOOL2.1/3
HEAD NEXT1 NEXT 2 NEXT3 INDEX --eeefeeeeee- Comment display part (prepared by the user)
-------------- Spindle, standby tool number display part
MG TOOL-D MG TOOL-D MG TOOL-D ---em-deeceeas Magazine number, magazine tool number
1 1 21 guide display (fixed)
2 12 22
3 13 23
4 14 24
g }g %2 ---Magazine tool number display part
7 17 27
8 18 28
9 19 29
10 20 30
T M .. ISP ST Manual numeric value command part
MG ( ) ToOL( ) D () AUX () emmmmmmmmemeeeecfecenans Setting part
OFFSET [/ REGIST | LIFE | MENU
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1)

)

®)

Comment display part
Comment in the comment display part is prepared by the user with the comment display function.
Refer to the section "1.4 Creating PLC-related Data".

Spindle tool, standby tool display part
The number of display items can be changed according to the control parameter value.

Control parameter (R4700)

) )
T

FIE|D|C|B| A|9 |8 413 2]1]|0

)
T

—
00: Only spindle tool is displayed.

01: Spindle tool and standby 1 are displayed.

02: Spindle tool and standby 1 and 2 are displayed.

03: Spindle tool and standby 1~3 are displayed.

04: Spindle tool and standby 1~4 are displayed.

05 or more: No spindle tool or standby tool is displayed.

Hexadecimal expression

Magazine tool number display part
The number of displayed magazine tools and the magazine number start value can be changed
according to the number-of-magazine parameter and control parameter values.

(&) Number of magazines
Number-of-magazine parameter (R4710): The value can be set in the range of 0 to 80.
(Note) If 0 is set, the magazine number is not displayed. However, the magazine number
and magazine tool number guide part is displayed.

(b) Magazine number start value
Control parameter (R4700)

2D
C

FI|E| D 7/6|5|4|13|2|1]0

D)
(9

|_0: The magazine number starts at 1.
1: The magazine number starts at 0.
Example) Magazine number display when the number of magazines is 12.

MG TOOL-D MG TOOL-D MG TOOL-D MG TOOL-D
1 § 0 §

2 11 1 10

S 12 S 11

The magazine number The magazine number
starts at 1. starts at 0.
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10.1.13 Display of Spindle Tool and Standby Tool

The tool mounted on the spindle or the tool to be mounted next on the spindle (standby tool) and tool
No. in the magazine are set and displayed on the tool registration screen. However, the spindle and
standby tool Nos. can also be displayed on the position display screen and tool length measurement
screen that are often used. With this, the changes in the magazine pot and spindle tool No. according
to the tool selection command or tool change command can be confirmed.

(1) Position display screen

012345678 N12345-12 MONITOR 1
<sus> 0 5678 N 45-12 [HEAD]
[POSITION] [NEXT1}

X -345.678 S
Y 345.678 T
z 0.000 1 M
C 0. 000 Fe

GO0 X-345.678 Y 345.678;
T1234;

N100 S5000 M3;

N200 GO0 Z-100.;

2345
1234

POSI COORD! COMMAND SEARCH MENU

} Spindle and standby display

56

0.00

(2) Display tool selection parameter

A maximum of four standby tools can be displayed on the tool registration screen. The No. of the
standby tool and the title to be displayed on the POSITION screen and TOOL DATA screen, etc.,

are selected.

Display tool selection parameter (R4703)

) )
(9

F|E |D 8| 7] 6

) )

T

Spare

Selection of display tool

000000: Spindle, standby 1
000001: Spindle, standby 2
000010: Spindle, standby 3
000011: Spindle, standby 4
Others : Not displayed

L— 1: Display tool

0: Do not display tool
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10.2 S.ROT Commands

ROT commands are prepared as functions such as rotary body target position, rotation direction and
ring counter. The commands can be used to determine the direction of rotation and number of steps
with the data resulting from ATC exclusive command tool No. search processing.

10.2.1 Command List

Command Description
S.ROT K1 Rn Rm Mn |Rotary body indexing
S.ROT K3 Rn Rm Mn |Ring counter
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(1) Rotary body indexing
Direction of rotation and number of steps of ATC magazine (or turret) are determined
automatically.

Rn Rp <~ Parameter setting R No.
Rn+1 <— Current position R No. Indirect
- designation
Rn+2 <— Target position R No.
Rn+3 <— QOutput R No.
| AeT
| 1 [S.ROT{ K1 Rn [ RmiMm
[ —" N " S —;

I— 0: Direction of rotation CW

1: Direction of rotation CCW

(Note) CW or CCW output is controlled so that it
Index command takes a short circuit regardless of parameter
specification.
Number of rotary body indexing
cycles designating R number
Control buffer data position
designating R number

Rp (parameter) contents
b

b}
T
15 | 14 7 6 |5|4|3 ]2 110
{{)
F E —_—
(Spare)

0: Rotary body starts from 1

Error output _ 1: Rotary body starts from 0
0: Normal completion

1: Error completion

0: Direction of rotation is determined
for shorter reach.

1: Direction of rotation is not determined
for shorter reach.

4 | 3

0,0 : (Step No. +1) is counted.
0,1 : Step No. is counted.
1,0 : (Step No. -1) is counted.
(When the current value is equal to the target value, -1 will apear.)

(Note 1) The Index command is executed after setting R numbers to Rn to Rn+3 and writing data in
the file registers (Rs) each corresponding to the R numbers. However, data setting to the
parameter (Rp) is done once before execution of the Index command; this is to prevent the
error code from being cleared.

(Note 2) The error code stored in bit F of the parameter (Rp) is not cleared even if the Index
command activating signal (ACT) goes off.
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(a) Example of rotary body index by ROT K1 instruction
Conditions: (i) The number of rotary body index cycles is 6.
(i) The target position is specified by a T command.
(Note) Normally the target position must be a binary, but in this example,
the number of rotary body index cycles is 1 to 6, and there is no
difference between the binary and BCD. Thus, the direct T
command output file register R220 (BCD) is used.

e Target position

Index code 2°

—> X30 | |Y10_]:: Cw .
— ccw 7

Index code 2! X31 |P|_(: processing |Y11_

X3z | |

Index code 23

Index code X34 | R220 Y71E

strobe - T -

CNC

—
— X33 | :
_> |

P /
I
|
ol
_Ow
Index code 22 _Ow
_Ow
ol

‘ ‘ Auxiliary  function
T code data, completed (Fin)
T command start

In the example of ladder circuit shown below, the rotation direction is determined by the T
command and current position data given by the machine, and the rotary body is rotated in
that direction until the target position reaches the current position. When indexing is
completed, the auxiliary command completion signal is turned on.
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(R4000 in this example)

R number to specify rotary body

[
[
‘ Top of control data buffer
[
I index cycles (R4011 in this example)

Lo
M1000
—f——— MoV k4010 R4000 H
— MOV k4012 R4001 |H
—{ MOV k220 R4002 |H
——{ MOV K4013 R4003 |-
— MOV H8 R4010 |
L MoV K6 R4011 M
X34
— | [ PLs m100 H
M100
— ——{ mMov Kk1x30 R4012 H
X238
— F—{s.ROT K1 R4000 R4011 M200 H
M201
— <= Ra010 HOF J———< >
X238 M202
— = rR220 R4012}——< D
X238 M203
— = ko Rrao13 }—<
X238 M202  M200 Y10
H i >
(M203) | M200 Y11
N
________ - Y71E
— Completion circuit
M1000 M1000
i <
M1000

(Note 5)

|
1 File register (R) map

C

o:cw |7 command—»R220

1~6 (BCD) |=-—
1: CCW !(from CNC) ‘
\ R221 0 |

|
|
77777777 | \
~ ~ ‘
~ ~ ‘
|
R No. to store the parameter — — — +R4000 4010 -t
|
R No. to store the current position— »R4001 4012 -t
|
R No. to store the target position — *R4002 220 e
R No. to store the output position — »R4003 4013 -1
\
Parameter is set. -0 }

|
Rotary body index cycles — N \ ~ ~ }
|
are set.

| - »R4010 8 <l
Strobe rising signal created ‘ ‘
(Note 5) | — »R4011 6 ;
The current value is set at R4012— —»R4012 1~6 47;
R4013 |0~3 (number of ¢\

CW or CCW is determined by the

output steps)

ROT command.

Error check
— When required

Stop signal created (Note 1)
(target value = current value)

Stop signal created (Note 1)
(number of steps = 0)
Ccw

CCw

Auxiliary function completed

On-signal after PLC1 scan
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(Note 1)
(Note 2)

(Note 3)

(Note 4)

(Note 5)

(Note 6)

Either M202 or M203 can be used for a stop signal.

The devices (X, Y, and R) are used in this example for no special purpose. Use any device
within the available range.

If a number from 1 to 6 has not been specified for current position data (R4012) before the
ROT command is activated, an error results.

The control parameters (R4010) are specified as follows:

(1) Rotary body starts from 1

(2) Take a short cut.

(3) Calculate the number of steps.

The T command (R220) is output with a BCD code. In this example, the number of rotary
body index cycles is 1 to 6, and there is no difference between the binary and BCD. Thus,
the contents of R220 are used as they are.

The target position and current value (R220 and R4012 in this example), which are the data
to be compared in the S.ROT K1 command must be binaries. (In actual use, the contents of
R220 are binary converted.)

The command “<=" in the ladder shown above corresponds to LDBIT command of
On-board function.
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(2) Ring counter (Up/down counter)
This command is used to control position of rotary body (or turret).

ACT
S.ROT. K3 | Rn_{Rm iMm H
(Pulse coding)

l—» Completion ("1" for error)

Ring counter command Cycles of index for rotary body
are apecified.

— Control data buffer location is specified.

Rn Rp <—— Parameter setting R No.

Rn+1 <—— Counter setting R No. (File register No.
which is the content in Rn+1 is actual ring counter.)

The ring counter is a binary counter; it is used as an up/down counter of "start from 0" or "start
from 1" according to the parameter rotary body command.

Rp (parameter) contents

Rp (parameter) contents

15 - |~ - -1 3 2 1 0
F E
¥ .
L Rotary body selection
Error output 0 Rotary body starts Irom 1
Command code ... S.ROT Kn is not "1" or "3". 1: Rotary body starts from 0

Up/down selection
0: Up counter
1: Down counter

(Note 1) The ring counter command is executed after setting R numbers to Rn to Rn+1 and
specifying data for the parameter.

(Note 2) The error code (Mm) of the ring counter command and the error code in bit F of the
parameter (Rp) are cleared when the activating signal (ACT) goes off. The activating signal
(ACT) of the ring counter command is generally pulsed. This makes it hard for the interface
diagnostic and ladder monitor programs to detect an error signal. For debugging, therefore,
an error hold circuit is provided after the ring count command to ease error detection.
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10.3 Tool Life Management Exclusive Command
(When BASE SPEC parameter #1037 cmdtype is setto 1 or 2.)

The following command is provided only for tool life management. (It is used for the machining
centers.)

1.

Spare tool selection ... TSRH

(gl e PO bmmme

| | s Tepy Ten Bm Mo
| 11 L. STSRH : Rn:Rm:Mn

ata output completion
R number of top of spare tool data output
buffer (for example, R6400~)

R number where command tool number or
group number is stored

10.3.1 Tool Life Management System

1)

()

Tool life management | (When BASE SPEC parameter #1096 T-Ltyp is set to 1.)

The use time or use count of the spindle tool specified from user PLC (R6350, R6351) is
integrated and the tool use state is monitored. Tool data corresponding to the spindle tool is also
output. (R6354~R6365)

Tool life management Il (When BASE SPEC parameter #1096 T-Ltyp is set to 2.)

Tool life management Il is provided by adding the spare tool selection function to tool life
management |. Spare tool is selected among group by the spare tool selection command
executed by user PLC during tool command, etc., and the tool data of the spare tool is output.
Tool data corresponding to the spindle tool specified from user PLC is output (R6354~R6365)
and tool offset corresponding to the spindle tool is made.

10.3.2 Tool Command System

One of the following two can be selected by using a parameter for command tool number (Rm
contents) input to the spare tool selection command in tool life management Il

1)

()

Group number command system (When BASE SPEC parameter #1104 T-Com2is set to 0.)
The command tool number (Rm contents) input to the spare tool selection command is handled
as group number. Spare tool is selected among the tools corresponding to the group humber in
tool data.

Tool number command system (When BASE SPEC parameter #1104 T-Com?2 is set to 1.)
The command tool number (Rm contents) input to the spare tool selection command is handled
as a tool number. The group number containing the command tool number is found and spare
tool is selected among the group.
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10.3.3 Spare Tool Selection System

One of the following two can be selected by using a parameter for the spare tool selection system of
the spare tool selection command in tool life management Il:

(1) Selection in tool registration order (When BASE SPEC parameter #1105 T-Sel2 is set to 0.)
Spare tool is selected among the used tools of a single group in the registration number order. If
used tools do not exist, spare tool is selected among unused tools in the registration number
order. If none of used and unused tools exist, spare tool is selected among normal life tools and
abnormal tools (the former is assigned higher priority) in the registration number order.

(2) Life equality selection (When BASE SPEC parameter #1105 T-Sel2 is setto 1.)
Tool whose remaining life is the longest is selected among the used and unused tools of a single
group. If more than one tool has the same remaining life, it is selected in the registration number
order. If none of used and unused tools exist, spare tool is selected among normal life tools and
abnormal tools (the former is assigned higher priority) in the registration number order.

10.3.4 Interface

(1) User PLC — Controller

Device name Signal name Explanation
Y75A Auxiliary function locking While this signal is input, tool life management is
signal not made.
This signal indicates tool error state 1. When
Y788 Tool error 1 signal controller inputs the signal it changes the status in
spindle tool data to 3. (Unused tools or used tools
are changed to toll error state 1.)
This signal indicates tool error state 2. When
Y789 Tool error 2 signal controller inputs the signal, it changes the status in
spindle tool data to 4. (Unused tools or used tools
are changed to toll error state 2.)
Y78A Usage data counter validity If this signal is not input, the usage data is not
signal counted.
Tool life management input If this signal is input to controller and the tool life
Y78B signal management output signal is output to PLC, tool
life management is made.

(2) Controller — User PLC

Device name Signal name

Explanation

Tool life management output

X62B .
signal

The controller outputs this signal to PLC while the
tool life management function is selected. (When
BASE SPEC parameter #1103 T-Life is set to 1.)
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10.3.5 User PLC Processing When the Tool Life Management Function Is Selected

A PLC processing example when tool change is made by the T command is given below:

[ START ]

@

Does T command exist?

NO

Is life management

selected?

NO

YES (b)

Read life management tool data based

on the R220 contents by using TSRH
command.

Is tool available?

NO
YES

Index magazine according to tool

number in the read tool data.

(c)

Index up magazine
according to the
R220 contents.

Change tool (mount new tool on

spindle)
Set the tool number of the tool mounted

on the spindle in R6350.

Turn on auxiliary function completion

signal.

Error processing
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The control system varies depending on
whether or not life management is
selected.

Life management tool data is read into
any desired R register based on T
command data (R220) by using life
management exclusive command.

The tool status and tool number are
checked to see if the tool can be used.

Desired tool (magazine) is indexed.

Desired tool (magazine) is indexed.

Set the tool number of the new tool
mounted on the spindle in R6350.

(d) Seeing a change in the R6350
contents, controller outputs the life
management tool data corresponding to
the tool number to R6354~R6365 and
starts life management at the same time.

The completion signal when life
management is selected is turned on
after the spindle tool number is set in
R6350.
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(1) Procedure when tool command is executed

@)

(b)

Tool life management |

1) When tool command (T command) is given, the controller outputs T code data and start
signal (TF). (Note) The T code data (BCD) is binary converted and then used.

2) The user PLC checks the tool command. If life management is required, the user PLC
executes the spare tool selection command.

3) The spare tool selection command outputs the tool data of the tool corresponding to the
specified tool number.

4) The user PLC decides whether or not the tool can be used according to the status in the
output tool data, and selects command tool or performs alarm processing.

(Note) If -1 is set in the group number in the output tool data, the tool data is invalid. At
the time, the specified tool number is output to the tool number in the output tool
data as it is.

Tool life management Il

1) When tool command (T command) is given, the controller outputs T code data and start
signal (TF). (Note) The T code data (BCD) is binary converted and then used.

2) The user PLC checks the tool command. If life management is required, the user PLC
executes the spare tool selection command.

3) The spare tool selection command selects the spare tool corresponding to the specified
number (group number, tool number) and outputs the tool data of the spare tool.

4) The user PLC decides whether or not the tool can be used according to the status in the
output tool data, and selects command tool or performs alarm processing.

(Note) If -1 is set in the group number in the output tool data, the tool data is invalid. At
the time, the specified tool number is output to the tool number in the output tool
data as it is.

(2) Procedure when spindle tool is changed

1)

2)

When spindle tool is changed during the spindle tool change command (MO06), etc., the user
PLC specifies the tool number of the spindle tool (R6350~R6351).

The controller outputs the spindle tool data corresponding to the tool number of the spindle
tool every user PLC main cycle (R6354~R6365).

The controller integrates the use time or use count of the spindle tool based on the spindle
tool data in the tool data file.

In tool life management 11, it also executes tool offset corresponding to the spindle tool.

(Note) If-1is setin the group number in the output spindle tool data, the spindle tool data is
invalid. At the time, the specified tool number (R6350~R6351) is output to the tool
number in the output spindle tool data as it is. The controller does not integrate the
usage time or usage count of the spindle tool or make tool offset.

<When tool command is executed>

Tool command (Rm) Spare tool selection Tool data (Rn)

(Tool number, group number) function command

In tool life management I Tool is selected according
tool number is only specified to tool number in tool data.
and spare tool is selected. (User PLC)
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<When tool is changed>
When tool is changed, the spindle tool number is set in R6350, R6351. (User PLC)

v

Spindle tool number
(R6350-R6351)

Tool data file
(Controller internal data)

NC

Standby tool number

(R6352-R6353) When the spindle tool number changes, the

controller assumes that the spindle tool is changed,
and searches the tool data file for the tool data of
the new tool.

(R6354-R6355) The controller executes life management and tool
offset based on the tool data. It also outputs the tool
data to R6354~R6365 every user PLC main cycle.

Spindle tool data
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(3) Tool data flow

IGontrolIer I

T command (a) ——{

Use as life management
and screen display data.

(d)

"_"‘_{
Use as screen display data, ‘,;{

¢

R220
R221

R6500
R6501
R6502
R6503
R6504
R6505
R6506
R6507
R6508
R6509
R6510
R6511

R6350
R6351
R6352
R6353
R6354
R6355
R6356
R6357
R6358
R6359
R6360
R6361
R6362
R6363
R6364
R6365

- Standby tool number

l—~ Group number —

}— Tool number

Tool data flag/status

Auxliiary data

Life data

Use data

| Length compensa- N
tion data

|_ Radius compensa-
tion data T
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—ll User PLC I

(Example)
|— T command data | il . T command data - R4000
(BCD data) Binary (Binary data) R4001
I 3 J converted
T T -
— Group number — (b)
i |_TsRH_| R4000 _[ R6500 |
b~ Tool number —
Life managemaent tool data Is read by
Tool data flag/status using the TSRH command based on the
T command data. In this example, the
Auxiliary data ) e-——y—— butfer containing the tool data to
be read Is R6500.
Life data Data butfer is any of R6400 to R7199.
Use data “ (©)
[DMOV]
| _ Length compensa- _|
tion data
P
' Radius compensa- _|
tion data When magazine Is indexed
according to the read tool
number and new tool Is
1 L mounted on the spindle, tool
T T number of the new tool is set in
R6350, R6351.
-Spindle tool number-

Standby tool number Is set.

\ __,' Status check, etc.

(Note 1)
Note that the data handled in tool
life management except for tool data

flag/status is binary, while the data
used inthe ATC command, such as
search data and magazine tool

number, is BCD.



10. Exclusive Commands 2
10.3 Tool Life Management Exclusive Command

(4) Tool data

The tool data is tool management data such as the group humber, tool number, and tool status.
The details are given below:

Tool data Explanation Data range
name
Group number |Number to manage tools of the same type |1 - 99999999
(form and dimensions) in a group.
The tools assigned the same group
number are assumed to be spare tools.
Tool number | Number unique to each tool actually 1-99999999

output during tool command execution

Tool data flag

Parameter of use data count system,
length compensation system, radius
compensation system, etc.

Tool status

The tool state is indicated.

0 - FF (H)

Auxiliary data

Reserved data

0 - 65535

Tool life data | Life time or life count for each tool. 0 - 4000 (minutes)

(If O is set, infinity is assumed to be 0 - 9999 (times)

specified.)
Tool usage Usage time or usage count for each tool. [0 - 4000 (minutes)
data 0 - 9999 (times)
Tool length Length compensation data set in any Compensation numbers 1 - 400
compensation |[format of compensation number, direct Direct offset amount +99999.999
data offset amount, and addition offset amount. | Addition offset amount = +99999.999
Tool radius Radius compensation data set in any Compensation numbers 1 - 400
compensation |[format of compensation number, direct Direct offset amount +99999.999
data offset amount, and addition offset amount. | Addition offset amount = +99999.999
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(5) Tool data flag and tool status
The tool data flag and tool status contents are shown below:

(@) Correspondence with tool life management data screen

P2
g
[TOOL LIFE]
GROUP 200
# TOOLNO. ST | FORM
2 292 00 000 Reserved data
3
. :
5
$#( M| ( ) ( X )
OFFSET REGIST

-]

v

Tool status

0: Unused tool

1: Used tool

2: Normal life tool
3: Tool error 1 tool
4: Tool error 2 tool

Y

\

Length compensation
data format

0: Compensation number
1: Addition offset amount
2. Direct offset amount

Radius compensation
data format

0: Compensation number
1: Addition offset amount
2: Direct offset amount

Usage data count system

0: Usage time count

1: The number of times tool has
been mounted is counted

2: The number of cutting times

(b) Tool dataflag

is counted.

..... Bits 0~7 of file register Rn (such as R6358)

bit Explanation
bit 0 Length compensation data format 0: Compensation number
bit 1 (spare tool compensation system) 1: Addition offset amount
2: Direct offset amount
bit 2 Radius compensation data format 0: Compensation number
bit 3 (spare tool compensation system) 1: Addition offset amount
2: Direct offset amount
bit 4 Usage data count system 0: Usage time (minutes)
: 1: Number of times tool
bit 5
has been mounted
2: Number of cutting
times
bit 6
bit 7
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1) Spare tool compensation system

Tool compensation corresponding to the spindle tool can be made in tool life

management 1.

One of the following three types of length and compensation can be selected by setting

tool data:

i) Compensation umber system (0O is set on the tool data registration screen.)
Compensation data in tool data is handled as the compensation number. It is
replaced with the compensation humber given in a work program and compensation
is executed.

ii) Addition compensation system (1 is set on the tool data registration screen.)
Compensation data in tool data is handled as addition offset amount. It is added to the
offset amount indicated by the compensation number given in a work program and
compensation is executed.

iii) Direct compensation system (2 is set on the tool data registration screen.)
Compensation data in tool data is handled as direct offset amount. It is replaced with
the offset amount indicated by the compensation number given in a work program
and compensation is executed.

2) Usage data count system

i) Usage time count
For usage data, the execution time of cutting feed (such as G01, G02, or G03) is
counted in 3.75-s units. However, the life data and usage data are displayed in minute
units on the tool data registration screen.

i) Number of times tool has been mounted is counted
When tool is used as spindle tool in tool change, etc., usage data is counted. However,
if cutting feed (GO01, G02, or G03) is not executed after tool is used as spindle tool,
usage data is not counted.

iii) Number of cutting times is counted
Usage data is counted when a change is made from rapid traverse feed (such as
G00) command to cutting feed (such as G01, G02, or G03) command as shown
below. However rapid traverse or cutting feed command with no movement becomes
invalid.
Even if a command other than the rapid traverse command appears between cutting
feed commands, usage data is not counted.

(T0) ooo><004 Got; ><004; ><cox; Goo;
During
cuttlng teed During cutting feed
I
")1;;11};{{.;;;“6{;{ ;;;;';;;;;;; spindle '{é};i'i; T0, the TO use data is counted in A and B . :
Caution:

When none of the tool life management input signal and use data count validity signal are input
or during machine lock, auxiliary function lock, dry run, or single block, usage data is not
counted.
- The usage data is not counted when the life data is 0.
- Life management is executed even in the MDI operation mode.
- The usage data is not counted even when the status is 2 or more (normal life, error tool 1,
error tool 2).
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(c) Tool status

..... Bits 8~F of file register Rn (such as R6358)

bit Explanation
bit 8 Tool status (numeric data 0~4)
- 0: Unused tool
bit 9 1: Used tool
bit A 2: Normal life tool
. 3: Tool error 1 tool
bit B 4: Tool error 2 tool
bit C
bitD (Reserved)
bit E
bit F

(d) Tool status contents
When the tool status number is 0 or 1, NC assumes the tool to be available.

Tool status

Explanation
number P

Indicates unused tool.
0 Normally, this state is set when tool is replaced with a new tool.
1 Indicates used tool.

When actual cutting is started, this state is set.
2 Indicates normal life tool.

When use data exceeds life data, this state is set.

Indicates tool error 1 tool.
3 When controller inputs the tool error 1 signal, this state is set.
4 Indicates tool error 2 tool.

When controller inputs the tool error 2 signal, this state is set.
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10.3.6 Examples of Tool Life Management Screen

Tool life management screen examples are given below.

For operation, refer to the Operation Manual.

(TOOL LIFE} TOOL 4.1/2 [TOOL LIFE] TOOL 4.1/2
GROUP 10000000
GROUP TOOL NO.STFORM L.CMP RLCMP AUX LIFE USED : TOOLNO.STFORM LCMP RLCMP  AUX LIFE USED
HEAD - 10000000 12345678 1 000 -345.6786 100.000 12345 234 M(ain) 1 12345678 4 220 -345.678 100.000 12345 12 234(wia)
NEXT © B000000C 87654321 0 000 45.678 30.000 1245 2U  &(ein) 2 1234567 3 120 112.340 30.000 1111 123 4S(ein)
3 12345 2 111 122,20 20.000 44444 100 SO(set)
10 20 k) L) S0 60 n 80 90 4 12345 | 002 1,234 100.123 100 S0 15(cyc)
100 200 300 400 500 600 700 800 900 (1
1000 2000 3000 4000  S000 6000 7000 8000 9000 €
10000 20000 30000 40000 S0000 60000 ‘m 80000 90000 b
100000 200000 300000 00000 S00000 600000 700000 800000 900000 8
1000000 2000000 3000000 4000000 5000000 6000000 7000000 8000000 9000000 9
10000000 20000000 30000000 40000000 50000000 60000000 70000000 33000000 0000000 10
{ ) L I S ) ( Y ( Yo 1)
OFFSET | REGIST VLIFE% MENU OFFSET | REGIST LIFE MENU
///1// //II

Screen example
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10.4 DDB (Direct Data Bus) ... Asynchronous

DDB

The DDB function is used for PLC to directly read/write various pieces of data that controller has. PLC
can read specified data into buffer or write specified data into controller by storing necessary
information for read/write and calling the DDB function. Generally, data is read or written for each
data piece; data concerning the control axes is processed in batch as many as the specified number

of axes.

10.4.1 Basic Format of Command

——

{ S.DDBA i Rn/Dn

.......................

(Note 1) File registers (Rn) and data registers (Dn) to which the user is accessible can be used as
the asynchronous DDB control data buffer. The file registers (R) to which the user is
accessible are R4000 through R4499 (not backed up) and R6400 through R7199 (backed

up).

10.4.2 Basic Format of Control Data

Rn(Dn) Control signal
Rn+1(Dn+1) Large section No.
Rn+2(Dn+2) .
- Sub section No. —
Rn+4(Dn+4) Data size
Read/write designated axis,
Rn+5(Dn+5) part system designation
+ +
Rn+6(Dn+6) | Read/write data —
(For 1st axis)
Rn+8(Dn+8)
B (For 2nd axis) T
Rn+10(Dn+10)
(For 3rd axis)
Rn+12(Dn+12)
(For 4th axis)

A

2
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(Note 1) Part system designation is used
for multi-part system specifications.

(Note 2) If only the 3rd axis is designated
for example, the section for the
3rd axis will be read/write data.
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(1) Control signals (Rn), (Dn)

F EDCDBA9 8 7 6 5 4 3 2 10

HENEREEER

L —
Warning output

[ 0: Read des ignation
1: Write designation

Set by PLC during

Error during chopping 23;3? input " execution of

: ition inpu
(not used) L P DDB command
No option —

0: Decimal point invalid
1: Decimal point value

Size over

No. of axes illegal -

Large section No. error | Setby CNC o _
when DDB command Last 4 digits of data during
Write protect is completed variable read/w rite correspond

Error occurrence to decimal point digits.

Warning output
BIT4 = 1: Variable data e mpty
0: Variable data not empty
BIT5 = 1: Variable overflow
0: Not Variable overflow

(2) Large section number (Rn+1), (Dn+1)
Specify the large section number of the data to be read/written in binary form.

(3) Sub-section number (Rn+2, Rn+3), (Dn+2, Dn+3)
(LOW) (HIGH) (LOW) (HIGH)
Specify the sub-section number of the data to be read/written in binary form.

(4) Data size (Rn+4), (Dn+4)
Specify the size of the data to be read/written in binary form.
1: One byte
2: Two bytes
4: Four bytes
If any value other than 1, 2, or 4 is specified, the invalid data size alarm will occur.

(5) Read/write specifications axis (Rn+5), (Dn+5)
Specify the axis to read or write data for each axis classified by major classification numbers.

F EDCBA®9 8 7 6 5 4 3 2 10

%—/

|—System designation

|:0: First part system L First axis
1: Second part system

Second axis

Third axis

Forth axis
Fifth axis

Sixth axis

6: Seventh part system

If axis specification is not made or exceeds the maximum control axis when axis data is read or
written, the invalid axis number alarm will occur.
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(6) Read/write data (Rn+6, Rn+7), (Dn+6, Dn+7)

(LOW) (HIGH) (LOW) (HIGH)

When data is read, the controller outputs data specified by PLC. When data is written, PLC sets
the data to be written.

Rn+6
(Dn+6)

1-byte data 2-byte data

Rn+6
(Dn+6)

Rn+7
(Dn+7)

Rn+7
(Dn+7)

Rn+6
(Dn+6)

(Dn+7)

4-byte data

The effective portion of data varies depending on the data size. (Hatched portion)
When read is specified the sign of 1-byte or 2-byte is extended to four bytes.

The main data that can be referenced by using the DDB function is listed below.

Specification
item

Contents

Read

Write

Remarks

Asynchronous

Current position in workpiece coordinate, machine
coordinate system, length, radius offset amount

Parameters
Maximum rotation speed of spindle, second, third
and fourth reference position coordinates,
stored stroke limit, coordinate system offset, etc.

User macro variables
Modal data of G code, etc.
Controller alarm number

Compensation function
External workpiece coordinate system ijput,
external tool compensation input

|

O

Synchronous

External search
PLC axis control, etc.

Caution:

The DDBA command is issued after setting necessary data such as control signal and large and
sub-classification numbers to the buffer (Rn or Dn). A read or write of the control signal is
specified only once before execution of the DDBA command to prevent error codes stored in
high-order bits by the CNC from being erased.
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10.5 External Search

10.5.1 Function
When PLC specifies the program number, sequence number, and block number of a work program
for the controller, the external search function searches memory for the program number, sequence
number, and block number.
Note that the external search from PLC high-speed processing is not possible, however.

10.5.2 Interface

PLC sets data except the status.

RN+0 Two bytes Command (Note 1) File register (Rn) that can be used by the user
Two bvies is used for the control data buffer.
1 m Status Data register (Dn) cannot be used.
2 | Four bytes 4 Program No.
3
4
- Four bytes -{ Sequence No.
5
6 Block No.
- Four bytes -
! (Note 2) Part system designation is used for multi-
8 Two bytes Part system designation system specifications.

(1) Command

Sub cgmmand Main aommand

E 8 7 10

U v J\. v J
1: Search }Specify "
2: PLC axis control

Search mode

(Note) Unassigned bits will be used for later function
0: Memory search

extension. Use only bits shown here.

PLC axis control
Set all to 0.
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(2) Status
The search state is indicated.
The status is set by the controller and is used by PLC for completion check, etc.

= 8 3210
1 t exerra t 1t )
search Search processing
no option Search completion
<Error cause>
L Data specification error —— Search error completion

The status is cleared by the controller when the search start instruction execution condition is off.

(3) Program number
Specify the program number to be searched in binary form in the range of 1 to 99999999 (eight
digits).
Specify 0 to search for the sequence number of the current program selected.
If a number other than 0~99999999 is specified, a data specification error will occur.

(4) Sequence number
Specify the sequence number to be searched in binary form in the range of 1 to 99999 (five
digits).
Specify 0 to search for the head of the specified program number.
If a number other than 0~99999 is specified, a data specification error will occur.

(5) Block number
Specify the block number to be searched in binary form in the range of 0 to 99 (two digits).
If a number other than 0~99 is specified, a data specified error will occur.

Program No. Sequence No. Search
Specified Specified Memory or tape is searched for the specified sequence
number of the specified program.
Specified Not specified (=0) | Memory or tape is searched for the top of the specified
program.
Not specified (=0) | Specified Memory or tape is searched for the specified sequence

number of the current program selected.

Not specified (=0) | Not specified (=0) | Error (no specification)

(6) Part system specification
Specify the part system to be searched. If no part system specification is made, only the first part
system is searched.
F 76543210

1:First part system search

1:Second part system search

1:Seventh part system search
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10.5.3 Search Start Instruction

After interface data between the controller and PLC is prepared, search is started by using the
following instruction:

| T (Rn i fil ister that

11 Moo ERRRR b bty n is any file register tha
S.DDBS :

I L can be used by the user.)

.......................

| (Start condition)

10.5.4 Timing Charts and Error Causes

(1) Normal completion

Search start instruction

condition '

Search processing ‘ ‘
Search completion /

Search error completion
Data specification error

(2) Search error completion

Search start
command condition
<Error cause>
Search processing * The specified program number or
‘ sequence number is not found.
/ - The NC operation state is not reset
Search completion A state any other search-impossible

i state.

Search error completion

Data specification error
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(3) Search error completion (Data specification error)

Search start instruction
condition

Search processing

Search completion

Search error completion

Data specification error
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<Error cause>
+ Program number and sequence
number are not specified.

+ Program number or sequence
number is specified beyond the
range.
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10.5.5 Sequence Program Example

Search start memo
|1

11
Search start memo
M15

||

{ MOV i Rn+1} K4M0O 4

........................

F15 RST

Search start
memo

F2

|
F2 RST

Search start button

Automatic
operation ot

N\
Y

4 =5

H—

L
Al

Search start memo
||

Searchlsltart memo

A | f I A
Al X !
\________Y________J

Completion cause

11
Search start pulse
||

EMOV: Kon | Rn+2

........................

[ MOV | Knn | Rn+4

........................

MEM

{ MOV Kbn | Rn+6

............... [ S

Search start memo
||

........................

RST: Reset signal (reset button, output during reset, etc.)
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External search status
is transferred to MOO~M15.

Data specification error

Search error completion

Search start memo

Search start pulse

O No. set

N No. set

B No. set

Memory search

External search instruction
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11. PLC Help Function

To help the user PLC, an exclusive interface is provided between the user PLC and controller or PLC
basic. The function and interface are explained below.

PLC help function examples:

- Alarm message display

- Operator message display

- PLC switches

- Key operation by user PLC

- Load meter display

- External machine coordinate system compensation
- User PLC version display
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11.1 Alarm Message Display

The contents of an alarm that occurred during sequence (user PLC) processing can be displayed on the setting
and display unit.

Up to four alarm messages can be displayed at a time on the alarm diagnosis screen. The maximum length of a
message is 32 characters.

11.1.1 Interface
The alarm message display interface is available in the two types: F type in which temporary memory
F is used for message display request and R type in which file register (R) is used for message
display request. Either type is selected by using a parameter.

1)

()

F type interface
This interface applies to 128 points of temporary memory FO~F127.
If temporary memory F is used as the alarm interface, do not use it for another purpose.

1 —| FO «_ ( h
0o —| F1 o= ot message of message table is displayed (dna).

1 —»| F2 ------ ———— || Second message of message table is displayed (dn2).

1 —»| F3 ------ ———>|| Third message of message table is displayed (dns).

o —>| F4 _.-F—==>>|| Fifth message of message table is displayed (dna).

1 — FIS - \ J
1 —*| F127

The highest priority is assigned to the FO signal. The message corresponding to Fn set to 1 is
fetched from the message table and displayed in order starting at FO. If no messages are
prepared or Fm greater than the number of prepared messages is set to 1, the message "USER
PC ERROR m" is displayed.

R type interface

This interface applies to file registers R118~R121. The numeric value (binary) contained in each
of the R registers indicates the position of the message to be displayed in the message table.
The message is cleared by setting the R register to 0.

Message processing module

1 => R118 ------ ————>|| First message of message table is displayed (dni).
0 = R119 _,.=(> 20th message of message table is displayed (dnz).
20 =>{ R120 "’:/~=(> Fifth message of message table is displayed (dns).
5 =>{ rR121 -7

The messages are displayed starting at the message corresponding to R118 from top to bottom.
Since message display is cleared by setting the R register to 0, number 0 in the table message
cannot be used in the R mode.

If greater value than the number of prepared messages, m is set in the R register, the message
"USER PC ERROR m" is displayed.
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(3) Alarm classification display
Classification No. can be displayed following the message to be displayed regardless of the F or
R type. (Dn1~Dn4 in the figure)
For example, one typical alarm message is prepared and classification No. can be used to
indicate the alarm source or cause.

Example) When spindle alarm occurs, the message "SPINDLE ALARM" is displayed and the
alarm source or cause is indicated by the classification No.

SPINDLE ALARM 5 (Note 1)

—I_—> This varies depending on the
alarm cause or source.

For the classification No., the contents of each data register specified in alarm message
preparation are displayed. Data register DO cannot be specified.

(Note 1) The display of the classification No. by cause is updated when an alarm message
display changes. It is not updated if only the contents of the specified data register
(Dn1 to Dn4) change. If the contents of the specified data register are 0, no
classification Nos. are displayed.

Display example

<NC ALARM> ALARM / DIAGN 1
EMG EMERGENCY STOP PLC

<STOP CODE>

<ALARM MESSAGE>

Alarm message 1 dnl

Alarm message 2 dn2 A m%xin&uml of gou"t messages

Alarm message 3 dn3 can be displayed at a time.

Alarm message 4 dn4
<OPERATOR MESSAGE> )

| Classification No.
(Specified data register contents)

EMG mm Maximum of 32 characters

ALARM SERVO SPINDLE PLC-IF MENU

11.1.2 Message Creation

(1) Alarm message type
Create messages by using PLC development software (GX-Developer).

Set the number of characters for one message and the number of messages to be prepared, then
enter message data through the keyboard.

The maximum length of an alarm message is 32 characters.

A maximum of 512 alarm messages can be prepared. For details, refer to the section "1.4
Creating PLC Message Data".
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11.1.3 For R Type Selection Parameter

Set the parameter on the bit selection screen of PLC parameter (setup parameter).
[Bit selection parameter screen]

7 6 5 4 3 2 1 0 <—Bit

#(6450) Data (0 0 O O O O 1)
—I_— 0: Alarm message invalid.

1: Alarm message valid.

*

Use number 6450.
0: F type interface

1: R type interface

[Reference] #6450 corresponds to the high-order byte of the file register R4624.

-382-



11. PLC Help Function
11.2 Operator Message Display

11.2 Operator Message Display

When a condition to inform the operator of a message occurs, an operator message can be displayed
independently of an alarm message.

A maximum of 60 characters can be displayed for the operator message on the alarm diagnosis
screen. One operator message can be displayed at a time.

11.2.1 Interface
An operator message is displayed by setting the number of the operator message table to be
displayed in file register R122. It is cleared by setting R122 to 0. Thus, number O of the operator

message table cannot be displayed.

Display example

Message processing module

< NC ALARM> DIAGN 1
n | R122 - M01 OPERATICN ALARM 0102
< STOP CODE >
Message table < ALARM MESSAGE >
O | AAA - - - A
1 | BBB - - -8B < OPERATOR MESSAGE >
2 |ccc---¢C
: \l: [NNN-------- -0 ]
no{ NN - - - W [ L =-meeeee - M| dn
n+1 | ABC - - -2 \ — —
n+2 | A12 - - -8
— m Class number
ALARM/{ SERVO| SPINDLE | PLC-IF| MENU
Maximum of 60 characters e | l

Maximum of 30 characters /
(Note 1)

Contents of specified data register
(Data register DO cannot be used.)

As with alarm messages, the contents of the data register specified for the class number display in
operator message preparation are also displayed.

(Note 1) The class number display is updated when the contents of file register R122 change. It is
not updated if only the contents of the specified data register (Dn) change.
To change the class number display only, the contents of R122 must be cleared to 0. If the
contents of the specified data register are 0, no class numbers are displayed.
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11.2.2 Operator Message Preparation
Create messages by using PLC development software (GX Developer).

According to the description format, set the number of characters for one message and the number of
messages to be prepared, then prepare message data.

The maximum length of an operator message is 60 characters. A maximum of 512 operator
messages can be prepared. For details, refer to the section "1.4 Creating PLC-related Data".
However, the number of operator messages may be limited depending on the available memory
capacity. For details, refer to the section "1.4 Creating PLC Message Data".

11.2.3 Operator Message Display Validity Parameter
The parameter is set on the machine manufacturer parameter bit selection screen.

7 6 5 4 3 2 1 0 <hit
#(6450) Data ( 0 0 0 0 0 O O 0O )

T—O: Operator message display invalid.
1. Operator message display valid.

Use number 6450.

(Reference) #6450 corresponds to the high-order byte of file register R4624.
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11.3 PLC Switches

Similar function to machine operation switches can be provided by using the controller setting and
display unit. The number of switch points is 32. The switch names can be given as desired.

11.3.1 Explanation of Screen

The screen is explained below.

PARAMETER SCREEN PLC SWITCH (MENU) |

Corresponding to R38/hit0, SM80
/ Corresponding to R138/hit0 Switch mark

/
( \
[PLC-SWITC PARAM 6. 1/2
#
AUTO
1 ¢ RESTART 9
BLOCK AUTO
2 ? PELETE 10 @ BOWER OFF
3 ¢ MANUAL 1 9
ZLJOPTIONAL 12 9
59 ¢ CHIP CNVR
13 MANL
CHIP CNVR
6 ¢ 14 9 x070

7 § MACRO INTERRUPT 15

(;/ Corresponding to R38/bitF, SM95
16

Corresponding to R138/bitF

g8 ¢
#Hom)
L NS COM-VAR™~_LOC-VAR MENU

J

For the switch name, a string of up to 14
Setting part switch on, off is indicated. alphanumeric and kana characters (kanji
For example, when 1 is set and requires 2-character space) can be displayed.

is pressed, #1 switch is turned on.

When the same operation is again performed,
the switch is turned off.

However, on/off control of certain switches
may trigger other switches to turn on or off
(depending on the user PLC SM80 to SM111
operations).

Switch on state display part 3
Switch off state display o]
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11.3.2 Explanation of Operation

To turn on or off a switch, set the number of the switch to be turned on or off in the parentheses of

setting part # ( ) and press the key.

Depending on the state of the switch, its input device R38, 39 is turned on (off) and accordingly the

switch mark indicates the on (off) state.

turned on:

When the optional stop is to be

Set4in# ().

Press the key.

The switch can be turned off (on) the same way.
Special relay SM can reverse the switch on/off states. When special relay SM is activated, the on/off

[PLC-SWITCH]
#
1 ¢ AUTO RESTART 9 ¢

AUTO
2 ¢ BLOCK DELETE 10 ? pOWER OFE
3 ¢ MANUAL ABS 11 ¢
VRUE OPTIONAL STOP IR

CHIP CNVR
5 ¢ HANDLEIT 13 ? MANL

PROGRAM CHIP CNVR

6 ? RESTART 14 ? 2070

state of the corresponding switch and device R is reversed.

To display the switch validity state, etc., the switch name can be highlighted. To do this, turn on or off

output device R corresponding to the switch name.

The corresponding table of the switch numbers, input device R, output device R, and special relay SM

is listed below:

Correspondin Correspondin
SVI‘\’Ii;Ch de\F/)ice ’ SV"\’Ii(;Ch de\F/)ice ’
Input Output Highlight Input Output Highlight
#1 R38/bit0 | R138/ bit0 SM80 #17 R39/bit0 | R139/ bit0 SM96
#2 R38/bitl | R138/ bitl SM81 #18 R39/bitl | R139/ bitl SM97
#3 R38/bit2 | R138/ bit2 SM82 #19 R39/bit2 | R139/ bit2 SM98
#4 R38/bit3 | R138/ hit3 SM83 #20 R39 /bit3 | R139/ bit3 SM99
#5 R38/bit4 | R138/ bit4 SM84 #21 R39/bit4 | R139/bit4 | SM100
#6 R38/bit5 | R138/ bit5 SM85 #22 R39/bit5 | R139/bit5 | SM101
#7 R38/bit6 | R138/ bit6 SM86 #23 R39/bit6 | R139/bit6 | SM102
#8 R38/bit7 | R138/ bit7 SM87 #24 R39/bit7 | R139/bit7 | SM103
#9 R38/bit8 | R138/ hit8 SM88 #25 R39/bit8 | R139/bit8 | SM104
#10 R38/bit9 | R138/ bit9 SM89 #26 R39/bit9 | R139/bit9 | SM105
#11 R38 / bitA | R138 / bitA SM90 #27 R39/bitA |R139/bitA| SM106
#12 R38/ bitB | R138/ bitB SM91 #28 R39/bitB |R139/bitB| SM107
#13 R38 / bitC |R138/ bitC SM92 #29 R39/bitC |R139/bitC| SM108
#14 R38/ bitD |R138/ bitD SM93 #30 R39/bitD |R139/bitD| SM109
#15 R38/ bitE | R138 / bitE SM94 #31 R39/bitE |R139/bitE| SM110
#16 R38/ bitF | R138/ bitF SM95 #32 R39/bitF | R139/bitF| SM111

(Note 1) Input devices R38, 39 hold the state even if power is turned OFF.

- 386 -




11. PLC Help Function
11.3 PLC Switches

O The table below shows the message displayed during operation on the PLC switch screen.

No. | Message Explanation Remedy
A number outside the allowable ; ; s
SETTING X . .. | Specify a valid number within the
EO1 ERROR ;sne2|?g)range from 1 to 32 is specified range.

11.3.3 Signal Processing

( [PLC-SWITCH] PARAM 6. 1/2
# The characters are highlighted.
3] ~uto resTART IR
AUTO
> @ BLOCK DELETE 10 ¢ POWER OFF L
/ EPRY MANUAL ABS 1 ¢
/4 ® OPTIONAL STOP 12 ¢
CHIP CNVR
/ 5 % 13 9 manL
CHIP CNVR
6 ¢ 14 9 XUTo
7 @ MACRO INTERRUPT 15 ¢
8 9 16 ¢
# m)
W= COMVAR  LOC-VAR MENU
. J
Always ON
Input:R38 — | [MOV R38 K4MO] Output:R138
NG MO M100 _
1 — | < > 1
M1 M101
0 — | 0
—> > M102 —
e H — = | !
M3 X9 M103
0 — | ,'r‘u',\ >— 0
4 i) _ﬁJ Condition for validity il il
T External switch
Always ON
— MOV K4M100 R138 |

When setting is done on the PLC switch screen, the input device R38, R39 corresponding to the
specified switch number is turned on or off to switch over the switch state.

When special relay SM is turned on from the user PLC, its corresponding input device R38, R39
and the switch state are reversed. Special relay SM is reset immediately after the CNC reverses
the input device R38, R39 and the switch state. It is turned on by one pulse (scan) only also in the
user PLC. In either case, when output device R138, R139 is set to on based on the input device
R38, R39 state, the corresponding switch name is highlighted.
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The following shows an example of operation of special relay SM from the user PLC.

(1) Two-point switch

(Example) When two opposite switches, chip conveyer manual and chip conveyer automatic,
are provided,;

Always ON
— ———{ MovRr3skam100 ——
M10E M10F M20E Chip conveyer manual
X 4
I A1 N\ /7
——{RsTM1 —
M10EM10F M1 Smo4 : o
,_| |_| |_” ) < > Switch 15 highlight signal
I—[RST M1 —
M10E M10F M2OF
+— | < D Chip conveyer automatic
A[RST M2 I
M10E M10F M2 SM95
| . /
I <

Switch 16 highlight signal
RST M2 gnig 9

/

M10E M10F }
M [ RST M1 —

Always ON [RST M2 ]
+— ——o Mowam200R138}———+

CWitCh 1on  /Switeh 16 on CW“C“ 150n (a) When switch 15 (R38 bitE) is on and

% switch 16 (R38 bitF) is off, R138 bitE

R3BDIE I l I and M1 turn on. [Initial state]
| |(@ (ORUNCTIRNE) I ON

' (b) When switch 16 (R38 bitF) turns on
(f while being in state (a), R138 bitE turns
@ off, SM94 turns on, and M1 turns off.

A
Y

A
™

W

|

-~

R38 bitF |

R138 bitE

A
™

(c) Turning SM94 on reverses R38 hitE
(to off).

~
a ™

R138 bitF

lg %

(d) When R38 hitE is off and R38 hitF is
on,SM94 turns off and R138 bitF and M2

\li turn on.
! (e) When switch 15 (R38 bitE) turns on

while being in state (d), R138 bitF turns
off, SM95 turns on, and M2 turns off.

-~

——

.
2™

M2

~
N

() Turning SM95 on reverses R38 bitF
(to off).

!
i

W

1
Lo i (9) When R38 bitF is off and R38 bitE is
* *~1 scan width i on, SM95 turns off and R138 bitE and
Lo

; 3 M1 turn on again.
T T {

~
a ¥

SM94

SM95

~
T~
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(2) Three-point switch
(Example) When three opposite switches 17, 18, and 19 are provided,;

Always ON
1 MoV R39 Kam100 —1

M100 M101 M102

——————————<M200 >——
——{ seT M3 }—¢

3

I . < SM96 >__ When SM96 turns on,
R39 bit0 turns OFF.

M100 MlOlyl\/IlOZ
+—HHA
M100 M101 M102

‘—|HH|— RST M3 ]—‘

M100 M101 I\J/I/lOZ

A <m200 >—1

[ seT M4 }—
M100 M101 M102 M4
_| |_| |_/H’__| SM97>——4 When SM97 turns on,

M100 M101 M102 R39 bitl turns OFF.

— RST M4 }——

M100 M101 I\I/I102

, <M200 >——¢
——seT M5 }—

M100 M101 M102 M5

] II IF “ “ . SM98 >—4¢ When SM98 turns on,

M100 M101 M102 R39 bit2 turns OFF.

' RST M5 —

———f rRsT M3 }—1¢

—— rRsT M4 }—
—— RsT M5 —1

Always ON

[ r
(| [ MOV K4M200 R139 ——4

<

M100 M101 M102
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(3) External switch and PLC switch
(Example 1) When an external optional stop switch (X14) is provided;

Always ON
— —— MoV R38 Kam100 |—4
X14 M104

SET M8

RST M9
X14 M104

H

SET M9

L]

T TTTTTTT

RST M8
X14 M104 M8

—FH———{rs we
— RST M8
X14 M104 M9

AL pis wr

[ RST M9
M6
— | < sm83>—1
M7
i —
M6
— | < M203 >—1

Always ON

— ———{ MoV k4am200 R138 —4¢

Under sequence control in the above example, the switch marks on the PLC switch screen can
be operated from both external and PLC switches.
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(Example 2) When an external switch (XC) that inhibits a PLC switch handle interrupt is

provided;

Always ON

— ————{ Mov R38 kam100 }—
M104 XC

4 < w0 >—]
M104 XC

—HF——{psm0 }—
M10

— | < sme4>—
Always ON

MOV K4M200 R138 —4

Under sequence control in the above example, when the external switch (XC) is on, the PLC
switch for a handle interrupt cannot be turned on.

11.3.4 Switch Name Preparation
Prepare PLC switch names by using PLC development software (GX Developer).
According to the description format, set the number of characters for one switch name and the
number of switch names to be prepared, then prepare switch name data. The maximum length of a

switch name is 14 characters. A maximum of 32 switch names can be prepared.
For detalils, refer to the section "1.4 PLC Creating PLC Message Data".
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11.4 Key Operation by User PLC

The same operation as if the operator performed key operation can be performed by operating key
data by user PLC.

11.4.1 Key Data Flow

LITTTTT]
OoOoooooo
(a)
| RS (b)
For monitor
%
i i (d) R112
Valid key data processing

(CNC)

(a) Key data is set in file registers R8 and R112 at the top of the user PLC main.

(b) The user PLC refers to the key data and performs necessary processing.

(c)The user PLC sets the key data matching the operation board being used in R112.

(d) After user PLC main processing is performed, controller performs valid key data processing
according to the R8 and R112 contents.

11.4.2 Key Operations That Can Be Performed

(1) When a key is pressed, it is ignored.
- The R8 contents are judged and NULL (O0H) code is set in R112.

(2) When R8 is NULL, that is, key operation is not performed, user PLC performs key operation
conforming to the operator.
- Key data matching the target operation is set in R112.
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11.4.3 Key Data Processing Timing

Key data is processed at the timing shown below.
Set data in R112 only when it is necessary. Normal key operation by the operator is made impossible.

| - 100ms or longer (100~ 300ms is adequate.)

R112 |

— NULL B « NULL — =
(00H) (00H)
t

If no data is set for R112, R112 is returned
to NULL (OOH).

Target key data is set.

(Example)

| ATC signal
1 [ MOV " HOO RllZH

I | I et i et M

L

ATC signal is turned on only for 100 ~ 300ms.
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11.4.4 Layout of Keys on Communication Terminal

The layouts for the keys on the communication terminal used with this controller is as shown below.

(1) Key layout for setting and display unit (NC-dedic

READY LED

Setting keys

ated display unit)

(e} o oo

o

a O
~~ MITSUBISHI

=

Display

O o\

U
v

READY
MONH TDOL EDFT DIAGN
TOR PARAM MDI INOUT
R G
A
i () ()
U
F
E |
P R
\ K
“ . an
'l DELETE) ( cB
7 NS CAN
[———

RESET INPUT
CALC

A A

uo ,—U <<||wz

(I)

\BQDED

o) 5 oo

Menu keys

Page keys

(Note 1) When inputting an alphabet or symbol on the lower right of the alphabet or symbol keys,

_ﬁ.{

Reset key  Cursor keys

Alphabetic character,
numerical character,

Function selection keys and symbol keys

Data correction keys Shift key

Input key (calculation)

press , and then press the corresponding key.

(Example) When are pressed, "A"
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11.4.5 List of Key Codes

Key symbol ((|:_|0dee) Key symbol ((|:_|0dee) Key symbol ((|:_|0dee) Key symbol ((I:—|0dee)

MONITOR 80 ¢) 4 OB(F8) Sy 2D(2B) 0 (A) AF(41)

TOOL/PARAM | 81 ¢) ¥ 0A(F7) () 2E(2C) N (B) 4E(42)

EDIT/MDI 83 < )ee 08(F5) | EOB(]) |3B(5D) G (C) 47 (43)

DIAGN IN/OUT| 85 &) > 09(F6) = #) 3D(23) X (U) 58(55)

SFG 86 DEHES;E 7F(8C) /() 2F(2A) Y (V) 59(56)

FO 87 C.B.(CAN) | 8E(18) Z (W) 5A(57)

SHIFT 88 0 (SP) 30(20) F (E) 46(45)

INPUT(CALC) | OD(F4) 1 31 D (L) 44(4C)

2 32 H(!) 48(21)

3 33 P(1) 50 (49)

Previous page | 90 V\’('Qgcé"zg)ey 89(F9) 4 34 Q () 51(4A)

Next page 9A A‘(:g‘é\évl_i;‘d 8A(8B) 5 35 R (K) 52(4B)

Menu 1 91 6 36 M (() 4D(28)

Menu 2 92 7 37 sSQ)) 53(29)

Menu 3 93 8 38 T([) 54(58B)
Menu 4 94 9(%) 39(24)

Menu 5 95

* The key signals and codes shown in parentheses are the shift IN side key signals.

Shift is canceled by pressing another key after pressing the shift key, or by pressing the shift key
again.

(Example 1) (SHIFT) (N@®)) (0(SP)) <— Key pressed

88 42 30 <4—— Code generated

(Example 2) (SH”:-a (SH”:-a (O(SP)) <4—— Key pressed

88 88 30 <“— Code generated
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program. The spindle load, Z axis load, etc. characters and scale are created with comments in the

The load meter can be displayed by setting a value in the designated file register (R) with the ladder
PLC development software (GX Developer) message function.

For details, refer to the section "1.4 Creating PLC Message Data".

11.5 Load Meter Display

11.5.1 Interface

Length of entire bar graph

Load meter 2
Load meter 1

|
|
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~ the 11th character from the left.

RoagRo45contents {rlE|D[c|Blalofs|7]6[s]a]3]2]1]0] en

L_ Display length (number of characters)
is specified in R945.

L R944 value is displayed
- (binary 0~32767).

Load meter display processing valid. —

L Display length (number of characters)
is specified in R943 (0 to 30).

€ €
o 9
= T - .w
[ 28 8 o 3
) o © ) o ©
B o2 kil B .m
o g g m [
G < o o o [
< = p= <
G9 ©Oa 68 ©a
] - o -
0B 28E 083 8%
c ® = o c ® £ o
=+E8T-+Tc =4 8=+
- oo ® TA0Eo0 2
c o
2 E &2 525FRS
RN L.
s o (o L s Dot
]
i L T L
e s R I L
o Loty Lo e e e
i1 '
R T L e T
i -~ _IIU_ [t e gy r-..“ S T-L
] ]
—.I--m o oy “min.."m.i.._q....“_v o
] ]
Ay L L T
T Lo (Tt
|
e o
FR L e T e
———d raca“ ".::I.A.. SO N
[ I K [ i
g re-dbeebeof U
R bt i ¢ e
£ i i1 : o F 2
]
o & Pt 3
= lln..lllk_ l__ x
2 o ' ..._ .“ql F
B ™ rann&_l{._v. - __v. =
8 A I 1T @
& teehe ik B
£ 1 | VO <
S Tﬂu-.._ unlaln...“ PR S y - 8
Feetd oty 1.1 2
m Lot ] ..:. 8
R 1 ¢ ! o
- - —-d e e =t §a
1 "". | t
beecdloomt )y s Rt 8
~ ! T ' 17
"...i_“. "“. i 5
T Ay «
== =-pl -y b o
" (] 1 -
| S—— S e R
1 ] 1 \ &
e i iy eeee e
i 1 [ i oy
l..ll._ < -v.lllls- 'l_—n i Wit
S 3
e e B b i i Rt +
Tnuc._.. R SR I R N
i L m._. (A e
~|-|l|“~. J. nlllkn- o
HE*H K= i ta w.
~IJ~.L.~ -4t o
ﬁ..n..:..:. wa oy ”IL“_.mL |22
_r.l:“.vm." —_ ml.r.:._mbA . - — {
keved o & f=ee 4 X It
S g ]
= THEN ¥r---1
..--Lf--.:.-ﬁ-rr- 0 SO § U & P |

— R942 value Is displayed (binary 0~32767).
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O File register (R) for load meter display

For $1| For $2| For $3| For $4 | For $5| For $6 | For $7
Numerical display | R942 | R1042 | R1142 | R1242 | R1342 | R1442 | R1542
Bar graph display R943 | R1043 | R1143 | R1243 | R1343 | R1443 | R1543
Numerical display | R944 | R1044 | R1144 | R1244 | R1344 | R1444 | R1544
Bar graph display R945 | R1045 | R1145 | R1245 | R1345 | R1445 | R1545
(Note 1) Use $1 for models not having a part system.

Load meter 1

Load meter 2

Display example of type 9 setting and display unit
(Note: This screen consists of 80 characters wide x 18 lines long.)

[COORDINATE] 012345678 N12345-12 MONITOR 2
<sus>( 5678 N 45-12

GO0 X-345.678 Y345.6786;

T1234;

N100 S5000 M3,

N200 GOO Z-100.;

N300 GO1 X100.;

N400 Y100.;
N500 G02 X200. R200.;
SPINDLE
roap 0 50 100
100%
Z AXIS
LoAD 0 50 100
80%
- WORK COUNT 1200/3000
POSI ?//9295@ COMMAND]| SEARCH MENU
t
Display on coordinate screen of position display
second menu.
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11.6 External Machine Coordinate System Compensation

External machine coordinate system compensation is executed by setting compensation data
(absolute amount) in the PLC file register (R) for each axis.

Thus, the compensation timing is when PLC rewrites file register (R) compensation data. Necessary
condition, timing, etc., are set by user PLC.

The interface between user PLC and CNC is shown below.

regi”set}er Contents regl;:i”s?er Contents

Data in file registers (R2300 to R2950) is not backed up. If it must be backed up, use back-up file
registers (R6400 to R7199).

(Note 1) The maximum delay to compensation is (one user PLC scan + 15ms). However, smoothing
time constant and servo follow delay are not contained.
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11.7 User PLC Version Display

The user PLC version can be displayed together with the controller software version on the
DIAGN/IN/JOUT — menu changeover — configuration (menu) screen of the setting and display unit.

PLCu BND- O O O W O O O - O O A [J A:Use an alphabetic character.
L QO: Use a numeral,

Version code (Initlal version is A0)
[1: A to Z when major revisions are made
(Do not use | or O)
QO : 0 to 9 when minor revisions are made
/\ : Update A to Z when auxiliary
revisions are made
(Do not use | or O)

L— Use 3 digits for the system. (Random)

— Use 3 digits for the system. (Random)

(Note) The user PLC must be controlled by the user.

11.7.1 Interface
Data corresponding to the characters to be displayed on the corresponding file register (R) is set.

(1) To display a 2-digit version code

BND- 4 1 _2[__“ij 4. 5 - A 0
l—ngz ......... (4 1 3 0)
R133  eceeeeenn (34 35)
R134  ceoeeeee (32 33)
R135  weeene (34 31)
—— _
|—— Interface |— ASCIl code
Program example)
ACT il
t— 1 (DMOV i Hasaiso i Ri32 |4

Always turn ON at first scan of user PLC.
(This can be turned on constantly.)
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(2) To display a 3-digit version code

BND- 4_1 2 W 3 4 5 - A 0

c

L R132 ereeee [Set "C* (43) with an ASCII code
in the high-order side and "FF”
in the low-order side]

R133 «eceee [Set "A0" with an ASCII code]
R134 .- [Set 345 with a binary]
R135 ..-..e [Set 412 with a binary]

Program example)

Always turn ON at first scan of user PLC.,

r'e (This can be turned on constantly.)

L
| | EMOVj H43FF i R132 _]—«

e
! MOV [ Hayiso 1R133
L.
opr
! MOV i K345 iRr13a_ 1
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12. PLC Axis Control

12.1 Outline

This function allows an independent axis to be controlled with commands from the PLC, separately
from the NC control axis.

12.2 Specifications

12.2.1 Basic Specifications

Item

Details

No. of control axes

Max. 7 axes

Simultaneous control
axes

The PLC control axis is controlled independently of the NC control axis.
Simultaneous start of multiple PLC axes is possible.

Command unit

Min. command unit 0.001mm (0.0001 inch)
0.0001mm (0.00001 inch)

(Same command unit as the NC control axis.)

Feedrate (Min. command unit 0.001mm)
Rapid traverse 0 to 1000000 mm/min. (0 to 200000 inch/min.)
Cutting feed 0 to 1000000 mm/min. (0 to 100000 inch/min.)
(Min. command unit 0.0001mm)
Rapid traverse 0 to 100000 mm/min. (0 to 10000 inch/min.)
Cutting feed 0 to 100000 mm/min. (O to 10000 inch/min.)
Movement commands | Incremental value commands from the current position.

Absolute value commands of the machine coordinate system.
0~+99999999 (0.001mm/0.0001inch)

Operation modes

Rapid traverse, cutting feed

Jog feed (+), (-)

Reference point return feed (+), (-)
Handle feed

Acceleration/
deceleration

Rapid traverse, Jog feed
Reference point return feed
Exponential function acceleration/
exponential function deceleration
Handle feed} Step

} Linear acceleration/linear deceleration

Cutting feed

Backlash . Provided

compensation

Stroke end Not provided

Soft limit Provided

Rotation axis Provided

commands Absolute value commands - - - -+ Rotation amount within one rotation.

(Rotates the remainder divided by 360°.)

Incremental commands: - -« - - Rotates the commanded rotation amount.

Inch/mm changeover | Not provided

Command to match the feedback unit.

Position detector

Encoder (absolute position detection also possible)
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12.2.2 Other Restrictions

(1) There is no mirror image, external deceleration or machine lock function.

(2) Rapid feed override, cutting override and dry run control are not possible.

(3) Automatic operation start, automatic operation stop, reset and interlock NC controls are invalid for
PLC control axes.
The same control can be realized using an interface dedicated for PLC control axes.

(4) There is no dedicated emergency switch. The emergency stop is valid in the same manner as the
NC control axis.
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12.3 PLC Interface

The interface between the PLC and NC is carried out by setting the control information data in the
R-register M"Y with the PLC, and calling the S.DDBS function.

12.3.1 S.DDBS Function Command
| ACT R
| |} | S.poss ' Rn

When ACT is set to 1, the PLC axis control process is carried out with the control information data
contents. Thus, ACT should be set to 1 during PLC axis control.
Setting ACT to 0 causes a reset status.

(Note 1) The following R-registers can be used.
R4000 to R4499 (No battery backup)
R6400 to R7199 (Battery backup)
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12.3.2 Control Information Data

Set the control information data in the R-register before calling the S.DDBS function command. The
following is a list of control information data.

R,+0

© 00 N o o b~ W N PP

[ e T
w N B O

2 bytes

2 bytes

2 bytes

2 bytes

2 bytes

2 bytes

4 bytes

4 bytes

4 bytes

4 bytes

Command } PLC — CNC
Status CNC — PLC
Alarm details

Control signal
Axis designation

Operation mode
> PLC — CNC
Feedrate

Movement data

Machine position
» CNC — PLC

Remaining distance
J

A max. of 7 axes can be controlled by the PLC. Each axis should have its own control information

data.

Rnl"'o

1st axis
control

information

data

Rn2+0

7th axis
control

2nd axis
control

information | ~ "treemerees information
data data
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12.3.3 Control Information Data Details
12.3.3.1 Commands
Commands consist of main commands and sub-commands.

F 87 0
R, + 0 | Sub-commands | Main commands

Main commands: The types of DBBS main commands are as follows.
1: Search
2: PLC axis control

Sub-commands: The PLC axis control sub-command is as follows.
0: Movement data output and control signal output

(Note 1) "Input" and "output" are the input/output looking from the PLC side.
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12.3.3.2 Status

The status is set by the NC to indicate the execution status of this function command and the status of
the axis being controlled.

FEDCBA9876543210

R+ [T
bit 0: busy Command processing bit 8 : oper Option error

1: den Axis movement completed 9:

2: move Axis moving A:

3:SA Servo ready B:

4: svon Servo ON C:

5:zP Reference point reached D:

6: E: ALM2 AXis in control alarm

7: WAIT Axis movement wait F: ALM1 Control information data

bit O:

bit 1:

bit 2:

bit 3:

bit 4:

designation alarm

busy Command processing

This turns ON when the command is being processed.

The next command is not received while this bit is ON. The next command to be issued is
received while this bit is OFF.

Even if movement distance is microscopically small, at least 1 scan is turned ON.

den Axis movement completed

This bit turns ON when the initialization and commanded movement are completed. This bit
stays OFF during movement, even when an interlock is applied. This bit turns ON at reset or
servo OFF, or when ACT = 0.

move AXxis moving

This bit turns ON when the machine is moving, and turns OFF when the machine is stopped.
When movement distance is microscopically small, PLC may be unable to detect having turned
ON.

SA Servo ready
This bit turns ON when the servo is ready. It turns OFF during emergency stops and servo
alarms.

svon Servo ON

This bit turns OFF when a servo OFF signal is output. It also turns OFF during emergency stops
and servo alarms.

Machine movement is possible when this signal is ON.

bit5: ZP Reference point reached

This bit turns ON when the reference point is reached after completion of a reference point
return.
It turns OFF when the machine moves.

bit7: WAIT Axis movement wait

This bit turns ON in the buffering mode when the axis movement of the previous block has been
completed, and the machine is in a WAIT 5 status. It turns OFF when the previous block
movement is completed and the movement of the next block begins.
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bit 8:

bit E:

bit F:

oper Option error
This bit turns ON when an attempt is made to execute PLC axis control when there is no PLC
axis control option.

ALM2 Axis in control alarm

This bit turns ON when an alarm occurs (such as a servo alarm) during execution of axis control.
Axis control cannot be executed while this bit is ON.

After the cause of the alarm has been removed, turn the bit OFF by outputting a reset signal,
setting ACT to 0, or turning the power OFF then ON again.

(Note) When alarms occur during axis control, the same alarms appear in the screen as for NC
control axes. Set the PLC 1st axis to "1", and the PLC 2nd axis to "2".

Example: When a servo alarm occurs for the PLC 1st axis

[EnY

S03 Servo alarm 52

PLC axis

ALM:1 Control information data designation alarm

This bit turns ON when the designated details of the control information data are illegal. Thus,
the PLC axis control process is not executed. Turn the bit OFF by correcting the data, outputting
a reset signal, or setting ACT to 0.
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Timing chart

(1) For rapid traverse and cutting feed mode

ACT J

Start |_§| |_§|

busy / !

den l/ // /li
move |_| |—

S
Speed ;/

(2) For jog feed mode

ACT J
Start |

busy [

move 4| |

Speed

(Note) The axis moves by jog feed only during start ON.
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(3) For reference point return feed mode

(3-1) Dog-type reference point return

busy
den E—

move —I

zP f

Speed [ (G1 mode)

(Note 1) The axis moves by reference point return feed only during start ON. Turn the start OFF
after confirming that the reference point has been reached.

(Note 2) The first reference point return after the power is turned ON is always dog-type. All returns
after that are high-speed reference point returns.

(3-2) High-speed reference point return

ACT ___J
Start

Speed

(G1 mode)
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(4) For handle feed mode

ACT ___J

Start Q

(

busy

den

move

Handle

Speed

(Note) Handle feed is possible only during start ON.
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(5) When the interlock signal is ON (= 1)
act |
Start |_|
Interlock { \ v
busy A .
den i ;
"-. | /
move ___ | L] .
i J
Speed "V

(6) When the reset signal is ON (= 1)

ACT -__J
Start |_|
Reset { | k
busy ( | | |
den |
pa
move \ |
1

Speed
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(7) When the servo OFF signal is ON (= 1)

ACT |
Start |_|
Servo OFF ( || |
busy | ! |
den 4 A
! }
move |
svon f
Speed

(8) When the ACT signal is OFF (= 0)

ACT | I
Start [] (

Speed

-412-



12. PLC Axis Control
12.3 PLC Interface

(9) When the start signal ON (=1) is earlier than the ACT signal ON (=1) (A section)

(9-1) When OFF the last ACT signal OFF is earlier than a start signal OFF (B section)

ACT /l\ A section

B section
Start

busy \ ,_I

den

move

Speed

When ACT is turned OFF at the 1st time, a start signal continues being ON, and since the
start signal is turned ON previously when ACT is turned ON at the 2nd time, NC cannot detect
the standup of a start signal. Therefore, a PLC axis does not operate by the 2nd start signal.

(9-2) When the ACT signal OFF is later than the start signal OFF (C section)

AC /\ A section ,

) C section ‘
Start

busy \ l l ;'
den b N
move

Speed

When ACT is turned OFF at the 1st time, a start signal is turned OFF, NC can detect the
standup of a start signal. Therefore, a PLC axis operates by the 2nd start signal.

When the start signal ON (=1) is earlier than the ACT signal ON (=1), a PLC axis does not operate

according to the state of the last start signal. In order to avoid such a situation, please turn ON ACT
after a start signal or turn OFF ACT after a start signal.
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12.3.3.3 Alarm No.

The alarm Nos. of status ALM1 and ALM2 are set.

F

87 0

| ALM1 Alarm No. | ALM2 Alarm No.

The details of each alarm No. are shown below.

(1) ALM1 (Control information data designation alarm)

Alarm No. Details
01 Control signal illegal
(A signal other than a registered control signal has been commanded.)
02 Axis No. illegal
03 Operation mode illegal (0 to 6)
04 Movement data range exceeded -99999999 to +99999999
05
06
10 Reference point return not complete
(absolute value command not possible)
11
12

(1) ALM2 (Axis in control alarm)

Alarm No. Details
0 Servo alarm (Alarm No. is displayed in the PLC axis monitor screen.
Refer to the Drive Unit Maintenance Manual for details.)
1 Z-phase not passed
2 Soft limit (+)
3 Soft limit (-)

- 414 -




12. PLC Axis Control
12.3 PLC Interface

12.3.3.4 Control Signals (PLC axis control information data)

Control signals such as start, interlock, reset, axis removal and axis removal 2 are designated for the

PLC

bit O:

bit 1:

bit 2:

bit 3:

axis.

FEDCBA9876543210
Ro+3 | [ LTI L]

bit 0: Start bit 8: Absolute value command
. Interlock

. Reset

: Servo OFF

: AXxis removal

: Axis removal 2

NOUAWNE
Tmoowx»©

Start

Starting begins at the at the rising edge (OFF -> ON) of the start signal, based on the control
information data.

Turn ON a start signal after turning ON the ACT of DDBS starting conditions.

The axis does not move during interlock, servo OFF, axis removal and axis removal 2.
Movement starts after interlock, servo OFF, axis removal and axis removal 2 are canceled.
Start is invalid during resetting.

Interlock
The moving PLC axis executes a deceleration stop when the interlock signal turns ON. The
stopped PLC axis will resume movement when the interlock signal turns OFF (is canceled).

Reset

The PLC axis is reset when the reset signal turns ON. Moving PLC axes will execute a
deceleration stop. Commands and controls are invalid during resetting.

If the reset signal turns ON during an alarm occurrence, the alarm will be cleared.

Servo OFF

The PLC axis will execute a deceleration stop and its servo will turn OFF when the servo OFF
signal turns ON. Whether the PLC axis movement is compensated during servo OFF can be
selected in the basic specification parameter "#1064 svof".

A servo ON status will result when the power is turned ON.

bit4: Axis removal

The axis will execute a deceleration stop, and a servo OFF status will result, when the axis
removal signal turns ON. A servo ON status will result and the stopped PLC axis will resume
movement when the axis removal signal turns OFF (is canceled).

Axis removal is validated when either this signal or machining parameter and axis parameter
"#8201 Axis Removal" is validated.

The zero point return will become incomplete when the axis is removed. Therefore, a dog-type
reference point return must be completed again when starting with an absolute value command.
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bit 5: Axis removal 2
The axis will execute a deceleration stop, and a servo OFF/ready OFF status will result, when
the axis removal 2 signal turns ON. A servo ON/ready ON status will result for the stopped PLC
axis when the axis removal 2 signal turns OFF (is canceled).
A restart must be executed to start the movement again.
Position control cannot be carried out while the axis removal 2 signal is ON. However, position
detection is possible so the position will not be lost.

bit 8: Absolute value command
Turn this bit ON when the movement data is commanded in absolute values.
When this bit is OFF, the commands will be processed as incremental value commands.
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12.3.3.5 Axis Designation

The axis No. of the PLC axis is designated.

R,+4 AXis designation

0: 1st axis
1: 2nd axis

6: 7th axis

12.3.3.6 Operation Mode
The operation mode for the PLC axis is designated.

For example, in the handle mode, Rn+5=6 (DATA) is set.

R,+5 Operatidn mode |

: Rapid traverse (G0)

: Cutting feed (G1)

: Jog feed (+)

: Jog feed (-)

: Reference point return (+)
: Reference point return (-)
: Handle feed

O WNPEO

The axis movement will not be affected by changing the operation mode, even while the axis is
moving. The new operation mode is validated at the next start.
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12.3.3.7 Feedrate

When the operation mode is cutting feed or jog feed (Rn + 5 = 1 to 3), the PLC axis feedrate is
designated with a binary code.

R,+6
7

Feedrate

Designation value
1 to 1000000 mm/min. (0.1 inch/min.)

(Note 1) The feedrate designated in the parameters is used for the rapid traverse mode and
reference point return mode.

(Note 2) The feedrate can be changed during axis movement. In that case, change using a direct
feedrate data (Rn + 6, 7) is possible.

12.3.3.8 Movement Data

When the operation mode is rapid traverse or cutting feed, the movement data is designated with a
binary code.

R,+8
9

Movement data

Designation value
0 to £99999999 (0.001mm/0.0001inch)

(Note 1) The movement data is classified as follows by the absolute value command flag (bit 8) of
the command signal.
Absolute value command flag = 0: Incremental value from the current position
Absolute value command flag = 1: Absolute value of the machine coordinate system
(Note 2) If the movement amount is changed during axis movement, the new movement amount will
be validated at the next start.
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12.3.3.9 Machine Position

The machine position output to the machine system is expressed. The machine position becomes the
rfp (reference point) when the reference point is reached.

R, + 10

11 Machine position (input unit)

12.3.3.10 Remaining Distance

The remaining distance of the movement data output to the machine system is expressed.

R, +12

13 Remaining distance (input unit)
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12.3.4 Reference Point Return near Point Detection

Set the near point dog signal of the PLC axis reference point return for the following devices in the
PLC.

Device No. Signal name

PLC axis Reference point return

*
Y438 PCD1 near point detection 1

PLC axis Reference point return

*
Y439 PCD2 near point detection 2

PLC axis Reference point return

*
Y43A PCD3 near point detection 3

PLC axis Reference point return

*
Y43B PCD4 near point detection 4

PLC axis Reference point return

*
Y43C PCD5 near point detection 5

PLC axis Reference point return

*
Y43D PCD6 near point detection 6

PLC axis Reference point return

*
Y43E PCD7 near point detection 7

(Note) The responsiveness when the dog signal is set in PLC middle-speed processing is worse
than when set in PLC high-speed processing.
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12.3.5 Handle Feed Axis Selection

The axis is designated for the following devices when handle feed is carried out with a PLC axis.

Device No. Signal name
Y42D HS1P [1st handle PLC axis valid
Y42E HS2P (2nd handle PLC axis valid
Y42F HS3P (3rd handle PLC axis valid

When Y42D to Y42F are ON, each handle changes to PLC axis dedication.

"Y740 to 744 and 747" for the 1st handle usually used in the control device are used for
the axis selection of each handle.

("Y748 to 74C and 7AF" for the 2nd handle, "Y750 to 754 and 757" for the 3rd handle)

PLC axes are counted as PLC such as first axis and second axis. Therefore, if you will
operate the first handle in the first axis of PLC, turn ON Y42D, Y740 to Y744 and Y747.

(Note) The handle feed magnification is also used for NC control axes.
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Appendix 1. Example of Faulty Circuit

Wrong configurations of circuits are shown below. Correct the circuitry, if any.

Faulty circuit producing errors — Correct circuit
(1) Circuit containing OR
+—— +—| < >
- < > ——
(2) Rounding circuit
lel Y10
1 * ba
X2 X3
..____.| |____.| |_____i(|f__i"\ Necessity
X1 X2 Y11
|| < >
X3 X4
—
Whether or not the Y10 condition includes X3,
X4 and X2 is unknown.
(3) Modification of loopback circuit
+——1 f—o =l —o
0 {F—o < > +— } | - 1
] 0>—| <
1>—
(4) Presence of a contact before RET, FEND,
or MCR circuit
| [ __RET_ % [ __RET
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Appendix 2. MELSEC QnA Series Command Lists

The following command lists are excerpts from the "QnACPU Programming Manual (Common
Commands)" (model name: QNACPU-P (KYOUTU) 13J522).

In these lists, the commands "marked X" are unavailable for the C64 series. (When written from GX
Developer to the C64 series, they are replaced by "NOP" commands.)

2.1 Sequence Commands

Contact commands Coupling commands

Clas_sifi- Com_mand Symbol Clas_sifi- Com_mand Symbol
cation sign cation sign
Contact Couplingl | i ™=
LD H }7 ANB N 1= R
LDI }—/‘/}/— ..{......____J'.___]__
ORB | L.l ORB
AND — -
MPS MPs—|
ANI - MRD MRD "
OR — MPP mpp —"
ORI L/‘/p INV ——
LDP ‘%TF MEP
LDF \—NF MEF n
ANDP %TF EGP
Vn
ANDF —f EGF v
ORP LWJ
ORF \_M_‘
Output commands Shift commands
Clas_sifi- Com_mand Symbol Clas_sifi- Com_mand Symbol
cation Sign cation Sign
Ut lour — shitt |sFT
SET ser__[o] SFTP EaD)
RST
Master control commands
PLS PLs  [D]
Clas_sifi- Com_mand Symbol
PLE PLF D cation | sign
v wc [n[D)
e FF |D control  |MC Me n
DBAY MCR “LMeR |
LTAP | DELTAP |D
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End commands

Other commands

2.2 Basic Commands

Comparison operation commands

Classifi-
cation

Command
sign

Symbol

16-hit
data
compar-
ison

= [susehir

HH= [sts2—

OR—

|
- s

IR<>

I
-

ANDY>

= s

<>

|

LD~

I
-

AND~

A
|

I

== [susahir

- sy

I
I
ﬁ<—

-

OR<

i
|

I

LD>=

= e

AND~>=

OR>=

Cla35|f|- Com_mand Symbol Clas_sn‘l- Com_mand Symbol
cation sign cation sign
Program|FEND FEND | Stop  [sTOP
end END 7‘ No
END opera- |NOP
tion  INOPLF [ NOPLFH
PAGE PAGE n)

Comparison operation commands (continued)

Classifi-

Command

> . Symbol
cation sign

2h lop- | o- Jsustir

compar-lanpp=_ | H

1Ison

a
ORD= | 5= [ilsd
LDD<> -
ANDD< >
ORD="~
LDD~ -
ANDD> | H
ORD~ ﬂ{ D> \51|52}—‘
LDD<= -
ANDD<=
ORD<=
o= | o= Jsuszh
ANDD<
ORD ~
LDD>= -
ANDD~ =
_ a

ORD>=
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2.2 Basic Commands

Comparison operation commands (continued)

Comparison operation commands (continued)

C(!gzzi:}i- Cor;gnnand Symbol Cclgziirf]i- Command sign Symbol
i T B -
a2 Jhwoe= [|ire- Istsa sting pnps—  [[kHs-  |silsg—
ison 1 compar- 1
C\RE / O\W /
Lpe<>| || == [sifszfir g<> | ]
afpe<p |} anbs<> |
o] (e el
od- | ! o] | !
andef [[iHEe= [stsd avos | [fise  [sisg—
‘ ‘
i ons-|
el [|ee= [sisin s<f|  |F{s=—  [silsahir
ANDER= |- AnDsf
ont |- onsf-| |1
of< | [ {e=  sisahir osfe | |{s<  Tsifseur
ape<| |HHE=  Isisa— anps= |
‘ ‘
O}LE< \ OF/$< \ ‘
pe>- | - pe>= | s Isilseir
pnpE>=|[HHE>—  [sifs2}— dvos>= | [prs—  [sils2—
R s>~
S‘lﬁgk KCMP= ~IBkemP=|s1/s2[ D[ n H
compar- B\gCMP<>/ —BKCMP<>[s1]s2[D[n H
o B&Mp> / —BKCMP>[s1]s2| D] n H
BKAMP<7! —BKcMP<=[s1]s2[ D[ n |
BKCNP% ~|BKCMP<|S1/S2[ D[ n ||
BKCM\J/éz —BKCMP>=[s1[s2[D | n |
BKCM}é\fP ~[BKCMP—P|s1/S2[ D[ n |
BKC!)APAPP —lerkemp<>p[s1[s2[ b | n H
BKQZMP>§( —BKCMP>P|s1[s2[ D | n H
BP%CMP<:}§ —[premP<—p[s1[s2[ D[ n |
B/<CMp<p \ ~BKCMP<P|s1|s2| D| n H
KCMP>=p \| —[BkcMP>=P|s1[s2 D| n ||
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Arithmetic operation commands

Arithmetic operation commands (continued)

Classifi- | Command s Classific| Command
. : ymbol . : Symbol
cation Sign ation Sign

Sebit |t gt (B

addition/ addition

subtrac- *P E /subtrac Al E

tion + I+ s1]s2[ DH tion |+ — B+ s1]s2[ D H
- T [sisdo/] arp Jewe |sisgo-
- - [slo] B 8- [s[p]
—p P [slo] P B8P [s[p]
_ - - |s1s2| D H B— —{B- s1]s2|p H
—p —-p |s1/s2[ b H B—P - B-P  [s1sZ DH

BN |5, 50 Thes o [slo)

addition/ D+P s addition \ﬁ /

subtrac- D+P i .E /subtrac DR+P E

tion D+ —~ D+ |s1/s2| b H tion DB\ / ~/pB+  [si|s2[DH
D+pP ~[p+p [si]s?[DH DB+}?/ ~/pB+P  [s1]sZ[DH
D pe/\
— or Is|o) ol P\ o5 P |50
D— - b—  [sis2[pH D/éf \ —pB—  [si|s2]pH
D—P -[p-pP [sis2[DH B_P ~/pB—P [s1]s2[DH

BIN w« BCD R

16-bit ¥ — [s1[s2[ D a-digit B — Bx s1]s2] DH

multipli- | *P S1/S2| D multipli R

mulpli- | p . s1]s2[ b H multipll g p ~BxP  [s1[s2[D}

division |, 1/ s1]s2[ DH division |g; B s1]s2[ DH
P —{P |s1s2|pH B/P - BP s1/s2| b

BIN 3 BCD

s2it |0 “lox  [sifszoH g-digit [P o« s1)s2[pH

multipli- |53 p ~[pxp  [s1]s2[DH multipli |5%p —oBxP  [s1/s2[D [

cation/ cation/

division |py o s1/s2[p H division DB/\ — pB/ s1]s2| D H
/P o s1]s2[p H B/p —{oBP  [si]sz[DH
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Arithmetic operation commands (continued)

Data conversion commands (continued)

CIa;sifi- Com_mand Symbol Clas_sifi- Com_mand Symbol
cation Sign cation Sign
+ eI I
e | ep_[s[of| [ e
Floating- E\* / E [s1/s2[ D H DBIN
G |EbP / —E+p |s1s2pH DBINP
s, 1| B> T
o ele | port e |
e | e [sisz[pH] son  [der |
e b | er lsusdo ofLre | ore_[s[o)
Floating- |E 3k \ / ~Ex* s1]s2|p H ggf]‘t“[‘f' IN\T /
3 == I IErerr M S B ST
ation/  |E/ /\ - [s1s2[ D sion DII\\T /
division |/ / \ SR s1]s2[ D H D|N\|'p/ ‘DNTP [S[D]
BIN block BKJ'/ \ LK EEDy ?(lsltlbit <> DBL\ /
addition/ BK#, \ {Bk+p [sisz D[nH] 32-bit DBLF\/
subtrac- conver-
tion BK— \ -{BK—  [s1sgp|[nH sion WOFA)
sf—p | | {ex—p [sisop[n} woRDP
Charac- $7£ \ s+ [s[p] grl[a\ly-zode GRJ/ \
o g\ we [slo] e lodel | fene [spo
data  f&+ || (s [sis2[p]] bqRY | ‘DGRY |s|D|
couping /$+P ~ $+P s1]s2[pH D#RYP\ "DGRYP [s|D
[ETE] I N = con_[s[o
INCP INcP D] (E;')'xver_ ¢B|NP \ ' GBINP [S][D]
DINC (DINC__ [D] sion 'SGBIN \ ‘DGBIN [s[D]
i'?]'cf\::ata DINCP | DINCP  |D| DGBINP | DGBINP | S| D]
ment DEC E gosmple- NEG ﬂ
DECP | DECP__ [D] ment  INEGP 'NEGP | D]
DDEC (DDEC_ |D| DNEG ' DNEG | D|
DDECP _DDECP_[D| DNEGP
Data conversion commands NEG
e ot | oo o/ =30
BCD BCD  |s[D. E(')cr’]f,l;r_ BKB\;,A ~'BkBCD [ s[p[nH
BCD |pcpp sor [s[o| [*" |exgbhe |  —execoe [s[o[n
son  |oBeD ‘oBCD  [s|D) s \ | 8keN_ [s[o[n
DBCDP ' DBCDP | S|D| KBINP — BKBINP S| D[n H
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Data transfer commands

Program branch commands

Classifi- | Command Classifi- | Command
cation sign Symbol cation sign Symbol
16bit oy ume ey
ata
transfer |Movp ' MovP  |s|Dj| S SCJ
s2bit |pmoy IvP
ata
transfer [DMOVP _omove [s[D] G
Floating- EMOV S
point ov _.E Program execution control commands
data —
transfer EW [Emove |s[p] Cclgzzlr?_ Cor;};nnand Symbol
Chaee TowgN\_|__ {svov_[s[o]
ter string MOV (smov [ s[D] mgtr):lept |
data
transfer MOVP E Lnrfzrbrllépt EI\ /
oot o e
ata disable/
ransfer_|cuLP cwe [s[p] enable  [MASK
525t loom sting
data NOT Return ET - IRET  H
transfer |DCMLP | DCMLP_[S|D] LReT_|
Block  |BMOV ~/BMov  [s[p[nH _ /0 refresh commands
transfer [ 1o [Bmove [s[p[n}] Cclgﬁ(s)'rf]" Cor:ignand Symbol
Same FMOV  [s]D I/0
data FMOV 5 [s]plnH refresn |RE RFS  |D|n]
block
FMOVP ~ FMOVP_[s[D[nH
transfer Other useful commands
iggg't XCH Classifi- [ Command Symbol
change |XCHP caton = N STolnh
: DCNT1 UDCNT1 [ s|D[n
gng't DXCH DxcH  [s[D| ggﬁﬂ‘fgﬁ” l\ ¥ S[olel]
ata DCNT2/ UDCNT2 [s[D|n
change |DXCHP | DXCHP _[S|D| Teaching
o [y oo STole]| [T | TR _[oln]
ata Special
change BXE@}/ —BxcHp [s][p[nH or ST\AR / ~sTMR [s][n[DH
U ] Nearest
|o€v%?r SW/(P\ —{swap_ [DH access |RO —{RroTC  [s]ni|n2[DH
control
byte SWAPP
change ?A/APP swapP_|0] ggnm;l RAMA ~/RAMP  [n1]n2|D1[n3|D2}
Pul
d:nss?ty SP'J \ ~sPD_ [s[n[DH
(F;St';ﬁt pL%y \ ~psy [nifn2[DH
Pplse
VI’T\:Ig(thJIa- PIWM —PwM  [n1n2[DH
tion
Matrix
,(/m:g ~[MTR  [s]p1fp2[nH

input
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2.3 Application Commands

Logical operation commands

Logical operation commands (continued)

- 429 -

Classifi- | Command Symbol Classifi- | Command Symbol
cation sign cation sign
AND - lwanp ‘wanp [ s[D] NOT- o [wxnr ‘wxnR [ s[D)
WANDP ' WANDP [S[D| OR WXNRP | WXNRP [ S|D|
WAND ~WAND  [s1]s2[D - WXNR ~WXNR  [s1|s2[DH
WANDP ~ WANDP [s1|s2[ D H WXNRP — WXNRP_[s1]s2| D H|
DAND DXNR
DANDP | DANDP [S|D| DXNRP | DXNRP[S|D|
DAND ~[DAND _[s1[s2[ D} DXNR ~[DXNR__[s1]s2] D]
DANDP — DANDP [s1[s2[ D H DXNRP — DXNRP_[s1[s2[ D H
B ~|BKAND [s1[s2[D|n | BRXN —{BKXNOR [s1|s2[ D] n H
Mﬁ\ —{ BKANDP [s1[s2[D|n H “NO —{BKXNORP|s1|s2] D] n H
OR WOR WOR  |s|D
WORP WORP [S|D Rotation commands
WOR JworJstis?oH| | Gaten | sgn Symbol
WORP ~WoRP _[s1/s2[ D H RN IRoR
DOR DoR  [s]D] RORP _RORP__ |D|n]|
DORP (DORP__ [s[D] RCR RCR  |D[n]
DOR — DOR _ [s1]s2[ D RCRP (RCRP__ [D|n}
DORP —[DORP__ [s1[s2[D e [RoL ROL  [D[n]
W - BKOR _ [s1[s2|D[n ROLP _ROLP_ |D|n]
ORP | BKORP [s1]s2[D[n RCL RCL_ [D]n]
g)glusive WXOR "WxorR |s|D RCLP 'RCLP [D]n]
WXORP | wxorp [s] D] o+ |DROR (DROR _ [D[n]
WXOR ~wxor [s1]s2[DH DRORP
WXORP ~ WXORP [s1]s2[ D H DRCR
oo ____porere
DXORP | DXORP | S| D] rotation |PROL
DROLP
DXOR ~ DxOR  [s1]s2[ D H i~ o o[
DXORP ~| DXORP [s1]s2| D H A —r 5T+
BRXO —| BKXOR [s1[s2[ D[ n |
OR —| BKXORP [s1[s2[ D| n |
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Shift commands

Data processing commands

Classifi-

Command

Classifi-

Command

> . Symbol - . Symbol
cation sSign cation Sign
n-bit shift SFR D Data
SFR == n cearch  |SER —{ser  [s1|s2[p[nH
SFRP n SERP I'serp [s1]s2[D[nH
SFL SFL D|n
SFLP sfp |D|nH DSER ~{DsErR  [si[s2[D[n H
1-bit shift FR WH DSERP % DSERP |Sl‘82‘ D ‘ n H
o e s _[s[o]
sy suu S o
AN suvp =10
DSUM
SFLP
— - psuP osuwe [s[0)
shift DSFR n Decode | ~pEco [s|p[nH
DSFRP DSFRP_[Din] DECOP — DECOP_[S[D[nH
DSFL E Encode ENCO 4{ ENCO | S‘ D| n H
DSFLP E ENCOP 4 ENCOP | S‘ D| n H
7-
_ _ segment SEG SES |s[o
__Bit processing commands decode |gep “seeP  |s|D)
Classifi- | Command Svmbol - -
cation | sign Y Eésnsoc'a' IS ~bs  [s][p[nH
Bit
set/reset |BSET E :Associa- IiISP / 4{ DISP ‘ S | D| n H
BSETP ‘BsETP [ D[ n] ton  juhi /| uwm  [s[o]n}]
BRST erst_[o]n] up [ | —uwe [s]o[nH
BRSTP —[BRsTP_[D[nH ND|\5 / —NDIS  [s1[D|s2
Bittest [\esT —{TEST  [si]s2[DH NDIé\[L ~ NDIsP [s1] D[s2H
ThsTP / — TESTP [s1]s2] D H NUN/\ TNoni [t o]s2 ]
DTE\;T ~LDTEST [sts2|D NUI)AIP\ ~[NUNIP [s1]D[s2H
DTESTP [s1[s2]D
_ |pTERPP . [s1]s2[ D H W7[OB\ —wtoB  [s[p[nH
Bit device|gkAs
Batch V\/TOBP\ - WroBP_|S[D]n
reset —/BTOW [s|p[nH
firsT

~[BTOWP [s|Dp[nH
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Data processing commands (continued)

Structuring commands

Classifi- | Command Svmbol Classifi- | Command
cation sign ymbo cation sign Symbol
Retrieval AX 4 MAX | S\ D| n H Repeat FOR
V\/IAXP / ~maxp  [s]p[nH NEXT | NEXT
’\BU'N / MmN [s][p[nH BREAK
vne [ | —ve [s[o[nH BREAKP BREAKP [D][Pn
D»&/le / Iomax [s[p[nH %ﬁii‘ne CALL el [Pn[st~snH]
Dh)\AXp/ ~pvaxp [s]p[nH (r:);?lgram CALLP ~[CALLP  [PnS1~8nH
DM\N / ~bMmN  [s|p[nH RET } RET  H
DMI\\IF} —omine [s]b[nH CALL ~[FCALL  [Pn]St~snH]
Sort [ sorT Js1|n|s2|pip2- keap || FoAp [ealsi~sn
S2:Number of data blocks to # SORT ‘ ‘Pn‘Sl Sn}
b d at a time. * -
SOR Dl:D?e\fi(():?F:grie a}ozrice”cTi]eON E\EALL / * . Program name
at sort completion
D2:Used by system - ECALLP | + |Pnlsi~snl-
ECALL *: Program name
- DSORT s1]n [s2|p1/p2}-
S2:Number of data blocks to # EFCALL ‘ * ‘P”‘SPS”F
DSOR be compared at a time. EFCGA *: Program name
D1:Device to be forced ON
at sort completion {EFCALLP‘ * ‘Pn‘Sl~SnF
D2:Used by system EFCALLP | +: program name
I;’Itjé VJSUM \ fwsum [s][p[nH Corv/\ } —
calcula- \///SUMP \ ~wsump [s|p|[nH Fixed
tion index - >
¢)WSUM \ — bwsum [s[D|n H qualifica- |IX | Device qualification circuit |
DWSUMP — DWSUMP[ S| D[ n fion —{xeno_ff
IX/END \
Table operation commands |>JDEV \ } IXDEV H
Classifi- |Command| o, .. | | |/  \l__
cation sign Symbol }H+ { E
Table
process- IFW / E SET Designation of qualification
ing F}EWP / FIFWP | s value

FIFR S

FIFRP

FPOP |s

FPOPP |s

=1 JENIE SN I

S|
s
s

— FINS

|slpfnH

— FINS

[s[pfnH
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2.4 Exclusive Commands

Exclusive commands (communication)

Clas_sifi- Com_mand Symbol
cation Slgn
Transient oy
St opEN zP.oPEN ['Un‘s1[s2|p1H
mission |~ 5gg -zP.cLOSE["Un"[s1]s2)D1H
BUFSND ‘{ZP.BUFSND ‘"Un"‘sl‘SZ‘SB‘DlH
BUFRCV ‘{ZP.BUFRCV ‘"Un"‘sl‘SZ‘SB‘Dl‘DZH
ERRCL
ER
e
Intelligent
oM lFroM -/FROM  |n1[n2]Dn|D3H
TO 410 n1[n2|pn|D3H
Transient -|G.READ |un|s1]s2|p1]p2H
comman READ
d -/ 6P.READ |un|s1]s2|p1]D2}
—G.SREAD ‘m‘sﬂsz‘m‘oz‘osH
SREAD
~GP.SREAD ‘m‘sﬂsz‘m‘oz‘osH
JGWRIT [un|si]s2|p1p2}|
WRITE
-/P.WRITE|un|s1]s2|D1/D2H
~G.SWRITE |un|s1/s2[p1/p2p3H
SWRITE
{GP.SWRlTE\Un\Sl\sz\Dl\Dz\DsH
+G.RIRD [un[s1]p1jp2H
RIRD -GP.RIRD [un|s1]p1jp2H
-4 GRWT |un|s1p1p2H
RIWT - GP.RIWT |un|s1/D1p2H
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Appendix 3. PLC Development Environment using GPPQ

The system configuration and respective tool function outlines of the PLC development environment
are described here, especially the function of the "MELSEC QnA Series GPP Function Software
Package (GPPQ)" that is the main tool.

3.1 System Configuration at PLC Development

PLC development is carried out with the CNC controller connected to an IBM PC-compatible
personal computer, using an RS-232C or RS-422 cable. Each development tool is then started on
the personal computer.

IBM PC-compatible
personal computer

% ===F

RS-232C cable
or
RS-422 cable

3.2 Development Tool Function Outline
3.2.1 CNVQ (data conversion software package)

The "CNVQ" is a tool that carries out file conversion of "GPPQ" data files and the following:

« Ladder list files output by the CLIST6L

» Alarms and operator messages created by the text editor

» Data files of commercially available spreadsheet software, word processors and editors
This tool is a software package (model name: SWOIVD-CNVQ) for various MELSEC support. Refer
to the enclosed Operating Manual for function details.

3.2.2 LNKQ (sequence ladder generating connection function software package)

This tool supports more efficient sequence program development such as the use of modules for
ladder programs.

This tool is a software package (model name: SWOIVD-LNKQ) for various MELSEC support. Refer
to the enclosed Operating Manual for function details.
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3.2.3 GPPQ (SW2IVD/NX-GPPQ type GPP Function Software Package)

The GPPQ is a programming software package (model name: SW2IVD-GPPQ) for the mainstream
model "QnA Series" of the Mitsubishi programmable logic controller MELSEC Series.

The GPPQ is a powerful tool with the same functions as conventional MELDAS PLC development
software (PLC4B), but strengthened. Furthermore, a monitoring function has been added via an RS-
232C cable. Note that some functions related to the "QnA Series" characteristic functions cannot be
used.

[Main Strengthened Function Points]

1) Operating environment
Operates on Windows 95 DOS window

2) Circuit editing functions
Overwrite/insert mode
Range-designated copy/paste
Device/command batch conversion
Multiple file simultaneous editing, copy/paste between files with windows
Timer/counter setting value batch change
Tag registration/jump

3) Comment functions
Three types of comments can be simultaneously edited or batch edited when editing the
circuit.
* Device comment (explanatory statement for device unit)
* Note (note statement expressing meaning or application at head of each circuit block)
« Statement (explanatory statement making program easier to understand)

4) File control functions

Tree display of directory
Display of directory and file header statement

5) Printing functions
Commercial printer (ESC/P, PC-PR201H) compatible
Various information (circuit, list, device list, timer/counter setting value, header, footer, title)
support

6) Help functions

Help screen display (at error occurrence, during operation, list) support
Menu guidance display
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3.3 GPPQ Function Outline and Functions Supported by the C64 Series

The GPPQ is a programming software package (model name: SW1IVD-GPPQ) for the mainstream
model "QnA Series" of the Mitsubishi programmable logic controller MELSEC series.

The GPPQ is a powerful tool with the same functions as conventional MELDAS PLC development
software (PLC4B), but strengthened. Furthermore, a monitoring function has been added via an RS-
232C cable. Note that some functions related to the "QnA Series" characteristic functions cannot be
used.

The GPPQ functions explained here are those supported by the C64 Series in the "off-line
functions" operated with the GPPQ independently and "on-line functions" carried out connected to
the CNC controller.

Refer to the enclosed Operating Manual (off-line section and on-line section) for function details.

3.3.1 Function Support Conditions (general section)

The following shows a list of GPPQ outline functions supported by the C64 Series.

A © mark indicates functions that can be used by the C64 Series. An X mark indicates that the
function cannot be used because it is related to "QnA Series" characteristic functions. The function
details during on-line are described in the next section.

List of general section functions (1)

© : Possible, X : Support not possible/not determined

Mode Function Support Remarks

Initialization New creation

File new read

PC new read Refer to the List of on-line section functions

File quit

PC type change Q4ACPU only

Program search

Comment display

Program edit

Window changeover

©
©
-
©
X
Option Environment setting ©
Display and operation option ©
Startup setting ©
Circuit Write - Refer to the List of on-line section functions
Read N Refer to the List of on-line section functions
Monitor - Refer to the List of on-line section functions
Test - Refer to the List of on-line section functions
Debug — Refer to the List of on-line section functions
File access - Refer to the List of on-line section functions
PC access - Refer to the List of on-line section functions
Program search — Refer to the List of on-line section functions
Comment display — Refer to the List of on-line section functions
Program edit - Refer to the List of on-line section functions
Monitor and test - Refer to the List of on-line section functions
Window changeover — Refer to the List of on-line section functions
Option — Refer to the List of on-line section functions
List Write (@)
Read ©
File access ©
PC access N Refer to the List of on-line section functions
©
©
©
©
©

Option
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List of general section functions (2)

© : Possible, X : Support not possible/not determined

Mode

Function

Support

Remarks

Parameter

PC name setting

PC system setting

PC file setting

Device setting

PC RAS setting

I/O assignment

MELSECNET (I1,10)/Ethernet setting

MELSECNET/MINI setting

MELSECNET/J setting

Miscellaneous setting

Duplex PC setting

SFC

X/IY assignment confirmation

File access

PC access

Parameter search

Parameter edit

Miscellaneous setting

Window changeover

Option

Device

Device value input

Refer to the List of on-line section functions

Device initialization

Refer to the List of on-line section functions

Buffer memory simulation

Refer to the List of on-line section functions

File access

PC access

Refer to the List of on-line section functions

Device search

Device display

Device edit

Refer to the List of on-line section functions

Window changeover

Option

On-line

Drive name selection

Refer to the List of on-line section functions

File name selection

Refer to the List of on-line section functions

File access

Refer to the List of on-line section functions

PC access

Refer to the List of on-line section functions

Data search

Refer to the List of on-line section functions

Trace

Refer to the List of on-line section functions

Trace device edit

Refer to the List of on-line section functions

Device test

Refer to the List of on-line section functions

Window changeover

Refer to the List of on-line section functions

PC
diagnosis

Diagnosis target selection

Current error display

Fault history display

CPU message

Unit detailed display

File access

PC access

Refer to the List of on-line section functions

Data search

Error display

Network monitor and test

Window changeover

Option

X X[X[X|X|{[X]|%X|X[X[X[X]L]L]L|L[L|L]L L] |OQIO[L [O[O[L [O]4 |4 [L [ XXX XXX |X[X[X]|X[X[X]|X]|X[X]|xX]|X]|X[x]|x
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List of general section functions (3)

© : Possible, X : Support not possible/not determined

Mode

Function

Support

Remarks

Text
creation

Device comment

Pointer statement

Interlinear statement

Note

Print statement

File access

PC access

Refer to the List of on-line section functions

Comment search

Comment edit

Window changeover

Option

Printer

Printer data setting

Print execution

Printer setting

Paper size change

Edit

Window changeover

Option

File
maintenance

Machine name/File name selection

File access

PC access

Refer to the List of on-line section functions

File search

Display

IC memory card

Window changeover

Option

Program
generation

Label name definition

File access

Program generation

Label display

Display

Label edit

Window changeover

Option

SFC

Quit

O[x|0|0|0|0|0|0|0|0|0|0|x|0|0|! |O|0|0|0|0|0|0|0|0|0|0|0|0|! |(©/0|0|0|0|0
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3.3.2 Function Support Conditions (on-line section)

The following shows a list of GPPQ on-line functions supported by the C64 Series.
A © mark indicates functions that can currently be used by the C64 Series. An X mark indicates
that the function cannot be used because it is related to "QnA Series" characteristic functions.

List of on-line section functions (1)

© : Possible, X : Support not possible/not determined

Mode Function Menu Detailed function Support Remarks

6.2 Circuit write | 6.2.1 Write during run

6.3 Circuit read | 6.3.1 Step No. read

6.3.2 Command read

6.3.3 Device read

6.3.4 Contact and coil designation
read

6.3.5 Statement and note
designation read

6.3.6 Last circuit designation read

6.4 Monitor 6.4.1 Monitor screen common

display Monitor destination CPU name

No. of Monitor program steps

Monitor program name

Scan time

Monitor interval

CPU operation status

Monitor destination

Flicker during communication

6.4.2 Circuit monitor

Bit device monitor display

Word device monitor display

Digit designation monitor display

Circuit

mode Timer/counter monitor display

Double word monitor display

Index modification monitor display

Monitor step changeover

Changeover to next circuit block

Changeover to previous circuit block

Monitor stop

Monitor column numeric value/No. of
display levels changeover

6.4.3 Device registration monitor

Bit device monitor display

Word device monitor display

Digit designation monitor display

Timer/counter monitor display

Double word monitor display

Index modification monitor display

16-bit integer designation

32-bit integer designation

Real number designation

Character designation

Registration device erase

O |O[x|x|0|0|0|0|0|0|0|0| | © |0|0|0|0|0|0|0/0|0|0| |O|0|0|0|0/0|0|0| O ©O| O 00|00

6.4.4 ON/OFF cause automatic
search
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List of on-line section functions (2)

© : Possible, X : Support not possible/not determined

Mode Function Menu Detailed function Support Remarks
6.5 Test 6.5.1 Monitor trigger stop
Stop at bit device rising edge X
Stop at bit device falling edge X
Stop at word device designation x
value
Monitor restart X
6.5.2 Forced ON/OFF
Forced ON X
Forced OFF X
6.5.3 Current value change
16-bit change X
32-bit change X

6.5.4 Setting value change

Timer
Counter
6.6 Debug 6.6.1 Step execution
6.6.2 Partial execution
6.7 File menu 6.7.1 Read
6.7.2 Write
6.7.3 Compare
6.8 PC menu 6.8.1 Read
6.8.2 Write
Parameter
Sequence program
Circuit Entire range
mode Range designation

Device comment

Device default value

Simulation data

File register

Device memory

Entire range

Range designation

6.8.3 Compare

X[QX[X|X[x|X|X|O|X OO O |OO0CO00Ox|x|x|x

6.8.4 New edit target read

6.8.5 List of files

File name

Classification

Size

Date

Time

Header statement

No. of files

Continuous max. open capacity

Entire open capacity

6.8.6 Connection designation

Peripheral side interface

PC side interface Fixed

Target CPU Fixed

X|x|x|O| (O]O|0|0|0/0|00|0

Target memory Fixed
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List of on-line section functions (3)

© : Possible, X : Support not possible/not determined

Mode

Function

Menu

Detailed function

Support

Remarks

Circuit
mode

6.8 PC menu

6.8.7 Remote operation

CPU status display

©

RUN

STOP

PAUSE

STEP-RUN

Latch clear

Reset

Operation during RUN, STEP-RUN

Execution destination designation

Execution unit designation

6.8.8 Write option

For write
during run

6.9 Display
menu

6.9.1 Circuit display changeover

Device name display

Comment display

Statement display

Display with note

6.10 Monitor
and test
menu

6.10.1 Device batch monitor

Bit device monitor display

Word device monitor display

Bit and word monitor

Bit multipoint monitor

Word multipoint monitor

Timer/counter mulipoint monitor

Target device change

Decimal/hexadecimal display
changeover

Integer/real number display
changeover

0 — F/F — 0 display changeover

Forced ON

Forced OFF

6.10.2 Multiple device batch monitor

Bit device monitor display

Word device monitor display

Decimal/hexadecimal display
changeover

Integer/real number display
changeover

Registration device erase

Forced ON

Forced OFF

6.10.3 ON/OFF cause automatic
search

6.10.4 Scan time measure

6.10.5 Device registration monitor

Bit device monitor display

Word device monitor display

O|O|x| © |O|0|0| © | © |[O|O| |O|O|O| O | © |0|0|0|0|0|0|0| |O|0|0|0| | © [x|x|X[x|x|X|x| OO
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List of on-line section functions (4)

© : Possible, X : Support not possible/not determined

Mode Function Menu Detailed function Support Remarks
6.10 Monitor 6.10.5 Device registration monitor Digit designation monitor display ©
amn:nbest Timer/counter monitor display (@)
Double word monitor display ©
Index modification monitor display ©
16-bit integer designation ©
32-bit integer designation ©
Real number designation (@)
Character designation ©
Registration device erase ©
6.10.6 Monitor and test menu
Constant monitoring X
Word device condition (@)
Bit device condition ©
Step No. X
6.10.7 Monitor stop condition setting
Monitoring does not stop ©
Word device condition (@)
o Bit device condition (@)
Circuit -
mode Operation status X
6.10.8 Monitor data [®
registration/application
6.10.9 Device test
Forced ON O
Forced OFF (@)
Forced ON/OFF reverse (@)
Current value change (@)
6.10.10 Sampling/monitoring trace X
6.10.11 Step execution X
6.10.12 Partial execution X
6.10.13 Skip execution X
6.10.14 Simulation X
6.10.15 Monitor column numeric
value display changeover Numeric value display format ©
No. of display level ©
6.10.16 Program execution status x
monitor
6.11 Option 6.11.1 Monitor destination setting %
menu
Para- 8.2 PC menu
meter
mode N Refer to 6.8
PC menu
Device | 9.2 Device %
mode value input
9.3 Default
o x
setting
9.4 Buffer
memory X
simulation
9.5 PC menu 5 Refer to 6.8
PC menu
9.6 Edit menu 9.6.1 Simulation range X
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List of on-line section functions (5)

© : Possible, X : Support not possible/not determined

Operation during RUN, STEP-RUN

Execution destination designation

Mode Function Menu Detailed function Support Remarks
10.2 Drive Internal RAM O Fixed
Zglr:cetion IC memory card X Fixed
10 gélliction ©
10.4 File menu | 10.4.1 Read ©
10.4.2 Write ©
10.4.3 Compare O
10.4.4 New edit target read O
10.4.5 List of files ©
10.4.6 Delete (@)
10.4.7 File quit (@)
10.5PC menu | 10.5.1 Read ©
10.5.2 Write
Parameter X
Sequence program ©
Entire range (@)
Range designation X
Device comment O
Device default value X
Simulation data X
File register X
Device memory X
Entire range X
Range designation X
On- 10.5.3 Compare ©
line 10.5.4 New edit target read O
mode 10.5.5 List of files
File name O
Classification (@)
Size (@)
Date ©
Time ©
Header statement O
No. of files O
Continuous max. open capacity ©
Entire open capacity ©
10.5.6 Connection designation
Peripheral side interface O
PC side interface X Fixed
Target CPU X Fixed
Target memory X Fixed
10.5.7 Remote operation CPU status display ©
RUN ©
STOP ©
PAUSE X
STEP-RUN X
Latch clear X
Reset X
X
X
X

Execution unit designation

- 442 -




Appendix 3. PLC Development Environment using GPPQ
3.3 GPPQ Function Outline and Functions Supported by the C64 Series

List of on-line section functions (6)

© : Possible, X : Support not possible/not determined

Mode Function Menu Detailed function Support Remarks
10.5 PC menu 10.5.8 Write option @) For write
during run

10.5.9 Key word registration

10.5.10 Device memory operation

10.5.11 PC memory batch operation

10.5.12 Delete

10.5.13 Header statement creation

10.6 Search 10.6.1 Head/end search

menu 10.6.2 File search

10.6.3 Frequency search

10.6.4 Time search

IQ”' 10.6.5 Data search

ine -

mode 10.7 Trace 10.7.1 Sampling trace
menu 10.7.2 Monitoring trance

10.7.3 Status latch

10.7.4 Program trace

10.8 Edit menu | 10.8.1 Cut/copy/paste

10.9 Test menu | 10.9.1 Device test

Forced ON

Forced OFF

Forced ON/OFF reverse

Current value change

10.10 Window | 10.10.1 Display window change

O |Q|O|O|O|x [x|x|x|x|x|x|x|[x|x|[x|x|O]x|x|x

menu
11.2 Diagnosis
target X
selection
11.3 Current
error X
display
11.4 Fault
history X
display
11.5 CPU %
message
11.6 Unit
PC )
diagno- g_etallled X
sis ISplay
mode 11.7 File menu X
11.8 PC menu X
11.9 Search
menu
11.10 Display x
menu
11.11 Network X
menu
11.12 Window x
menu
11.13 Option %
menu
Eile Refer to 6.8
mainte- 132 PC menu - PC menu
nance 13.3IC card
mode menu X

- 443 -




Appendix 3. PLC Development Environment using GPPQ
3.4 Setup Procedure

3.4 Setup Procedure

3.4.1 Tool Setup Procedure

In the C64 Series PLC development environment, it is assumed that the various tools are used with
an IBM PC-compatible personal computer. Prepare each tool so that it is IBM PC-compatible.
Refer to the enclosed Operating Manual for the setup and start procedures of each tool.

3.4.2 Connection Procedure

For the serial port connected with the CNC controller side, refer to "C64 Series Connection manual".
Connect the CNC controller and the IBM PC-compatible personal computer that will use the GPPQ,
using an RS-232C serial cable equivalent to the RS-232C connector shown in the following
connection diagram.

Note that the cables described in the connection diagrams in the GPPQ Operating Manual cannot
be used.
(1) RS-232C connection

(&) When connecting with C64 directly

NC side oy y Personiliggmputer
(20-pin HALF PITCH) | ~@ aﬁg‘;fi‘;rfgl lon (9-pin D-SUB)
_ Pin direction Pin .
Signal name No. No. Signal name
SD 6 > 2 RD
RD 16 — 3 SD
ER (DTR) 18 — 6 | DR (DSR)
L —» 8 |Cs(CTS)
GND 1 — 1 GND
GND 11 — 5 GND

(b) Connection when using the intermediate cable for C64 only

Personal computer

(25-';icr:]s|3i(_j§UB) Cable connection side
and signal (9-pin D-SUB)
_ Pin direction Pin .
Signhal name No. No. Signal name
SD 2 > 2 RD
RD 3 — 3 SD
ER (DTR) 20 — 6 | DR (DSR)
L— | 8 [cs(cTs)
GND 1 D — 1 GND
GND 7 > 5 GND

(2) RS-422 connection

The cable for MELSEC only is used for the connection. Refer to the GPPQ operation manual for the
details.
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3.5 PLC Program Development Procedure

3.5.1 Precautions before Development

1)

)

3)

Pay careful attention to the following items before developing ladder programs using the GPPQ.
PC Type Selection
The PC type must be set when newly creating programs, etc. Select the following CPU type when

requesting PC type selection with the GPPQ. An error will occur during transfer of the ladder
program to the C64 controller if another PC type is selected.

CPU type: Q4A

Device Setting
Do not set the devices when developing in the ladder program for the C64 controller. Develop the
program with the device settings (No. of points, etc.) left at their default values applied when GPPQ

was started. The ladder program cannot be transferred to the C64 controller normally when it is
developed with settings other than the default values.

Do not set the devices.

PLC Commands
MELSEC-specific PLC commands cannot be used in the ladder program development for the C64
controller. Only M500 equivalent PLC commands and formats can be used.

The format, etc., changes with some commands. Refer to "3.7 Differences from the M500 PLC
development environment" for detalils.

MELSEC-specific PLC commands cannot be used.
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3.5.2 Ladder Transfer to the C64 Controller

The method of transferring a ladder to the C64 controller with the GPPQ (especially the restrictions
and C64 characteristic operations) is explained below.

(1) Menu Selection

The screen is selected from the menu using the following GPPQ basic operation.

PC PC write
Mode screen|—»[Alt] (GRPH]) —[2]—» - menu
~wern pc window — screen

(2) Screen Operation

The required options are selected and executed on the following screen.

[Write to PC]

Interface RS232C <---> QnACPU

Target PC Network : 0 Station : FF PC Type : Q4A

Target Mem Internal RAM Title [ ]
1. File 1. File Name [ ] Title [ ]

2. Tgt 1.[*] Parameter

2.[*] Seq/SFC Prog 1. (*) Whole Range -

2.( ) Step Range [ 1-1 ]
3.[ ]Device Comment 3.( ) Step Range P 1 - I 1
4.[ ]Dev Init Value 4.( )Block Range [ 1-1 ]
5.[ ] Simulation Data
6.[ ]File Register 1. (*) Whole Range

2.( )Specfy  zZR[  1-[ ]

2. Device Mem 1.[ ]Internal 1. (*) Whole Range
2. ( ) Specify Detail Range

Execute(Y) Cancel(N)

Ctrl+L : filelist Ctrl+D : directo Space : sele Esc : close

[Restrictions]
The following options of [2. Tgt] under [1. File] can be selected.
[1. Parameter]
[2. Seq/SPC Prog] and [1. Whole Range]
[3. Device Comment]
Note that nothing will be transferred even if [1. Parameter] is selected.
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(3) Operation during a Transfer Error

The ladder data is conversed to the ladder machine code characteristic to the C64 controller
simultaneously with the ladder transfer from the GPPQ to the C64 controller. A conversion error will
occur if devices or command formats are used that are not supported by the C64 Series.

During a conversion error, the following message appears at the bottom of the GPPQ screen after
the C64 ladder machine code is converted to an "NOP code" and transferred to the last step.

Communication cannot be carried out with the PC. Error No.=4070

The following warning statement appears in the header statement item when the file having the
conversion error is displayed with the PC file list function.

[List]

File Type Size Data Time  Title
PLCTEST QnA Seq 12345 97-11-18 10:34 [#**WARNING: Checksum ERROR!!*x]

If an attempt is made to run the PLC in this status, the following alarm message will appear on the
NC side, and the PLC will not run.

| Q01 Emergency stop PLC

(4) Error Step No. Confirmation Method

The error step can be confirmed using the PC compare function. The mismatched contents appear
as in the following example when the PC comparison is executed. Refer to "Appendix 3.5.4 Ladder
comparison with the C64 controller" for details.

[Sequence Program Diff List]
<Memory> <pPC>
Step Ins I/O Step Ins I/0
15 AND= RA4918 15 NOP
K106
18 + R4916 16 NOP
K10000
D87
22 END 17 NOP
No Data exists. 18 + R4916
K10000
D87
No Data exists. 22 END
PgDn : Next page Esc: Close
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3.5.3 Ladder Read from the C64 Controller
The method of reading a ladder from the M600 controller to the GPPQ is explained below.
(1) Menu Selection

The screen is selected from the menu using the following GPPQ basic operation.

Menu PC Read

(2) Screen Operation

The file names are designated and executed on the following screen.
File name designation method
Input the file name stored in the read target memory.

Display the read target memory list screen by pressing + [D].

Display the file list screen by pressing + [L].
After selecting the file using and , display the file name selected in the file name

designation column by pressing :

[Read from PC]

Interface RS232C <---> QnACPU

Target PC Network : 0 Station : FF PC Type : Q4A

Target Mem Internal RAM Title [ ]
1. File 1. File Name [ ] Title [ ]

2. Tgt 1.[*] Parameter

2.[*] Seq/SFC Prog 1. (*) Whole Range
2.( )StepRange [ 1-1 ]
] Device Comment 3. ( ) Step Range  P|[ 1 -1 ]
] Dev Init Value 4.( )Block Range [ 1-1 ]

] Simulation Data
] File Register

o 0krw

1. (*) Whole Range

2.( ) Specify ZR[ 1-1 ]
1. (*) Whole Range

2. ( ) Specify Detail Range

2. Device Mem 1.[ ]Internal

Execute(Y) Cancel(N)

Ctrl+L : filelist Ctrl+D : directo Space : sele Esc : close

[Restrictions]
The following options of [2. Tgt] under [1. File] can be selected.
[2. Seq/SPC Prog] and [1. Whole Range], [3. Device Comment]
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3.5.4 Ladder Comparison with the C64 Controller
The method of comparing the ladders between the C64 controller and GPPQ is explained below.
(1) Menu Selection

The screen is selected from the menu using the following GPPQ basic operation.

screen

Mode screen | [ Alt ] ((GRPH]) —» —> PCmenu |__ r37_, |PC compare
Cc

window
Menu P Compare

(2) Screen Operation

The file names are designated and executed on the following screen. The options that can be
selected are the same as those of the ladder read.
File name designation method

Input the file name stored in the read target memory.

Display the read target memory list screen by pressing + @

Display the file list screen by pressing + [L].

After selecting the file using and , display the file name selected in the file name

designation column by pressing :
[PC compare]

Interface RS232C <> QnACPU

Target PC Network : 0 Station : FF PC Type : Q4A

Target Mem Internal RAM Title [ ]
1. File 1. File Name [ ] Title [ ]

2. Tgt 1.[*]Parameter

Execute(Y) Cancel(N)

Ctrl+L : filelist Ctrl+D : directo Space : sele Esc : close

When the comparison contents do not match, a screen with the mismatched contents

appears.
[Sequence Program Diff List]
<Memory> <pPC>
Step Ins I/O Step Ins I/O
15 AND= RA4918 15 NOP
K106
18 + R4916 16 NOP
K10000
D87
22 END 17 NOP
No Data exists. 18 + R4916
K10000
D87
No Data exists. 22 END
PgDn : Next page Esc : Close
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3.6 PLC-Related Data Development Procedure

The development procedure is explained here for alarm messages, operator messages, PLC
switches, etc., as PLC related data.

3.6.1 PLC Related Data File Names

The PLC related data is controlled and stored in the categories shown below inside the C64 Series.
Consequently, that data development is also carried out in each of the same categories.

[Important]
Be careful when transferring the message data. If message data that does not follow the
file name regulations below is transferred, it will be mistaken for the PLC program, and
the PLC program may be erased.

/Ml XxXxX. GPG R

Extensions .... Automatically attached with the GPPQ
(expresses file classification)
Random file name ..... User free designation

Data classification and language classification ..... user fixed
(M1: Message 1st language) designation

-

The data classification is distinguished by file name when transferring with the GPPQ.
The extensions express the file classification, and the two characters at the head express
the data classification and language classification.

xxxx can be freely designated within eight characters, excluding extensions.

List of PLC related data

Related data classification File name Remarks
1| PLC program (ladder) zzzz.GPG |PLC program code
PLC program (comment) Comment data for GPPQ

Program comment 1st language | C1lxxxx.GCD |[English contact/coil comment data
zzzz.GCD |(when the file name is the same
as the PLC program code)

4| Program comment 2nd language | C2xxxx.GCD |Same as above
(language data other than English)

5| Message 1st language M1xxxx.GPG [Alarm messages/operator
messages/PLC switches
Other English message data

6| Message 2nd language M2xxxx.GPG |Same as above
(language data other than English)

* The PLC program and program comment are explained in "1.4 Creating PLC-Related
Data".
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3.6.2 Development Procedure
The general development procedure for message date is explained below.

(1) Creation
The message data is described using a general text editor. The description method and format
will be described later.

(2) Conversion
The conversion from text data to GPPQ data is carried out using the "CNVQ(data conversion
software package)".

(3) Transfer
The message data is transferred to the C64 controller using the GPPQ, in the same manner as
the ladder program.
The message data is handled as a PLC program interlinear comment, and can also be edited.

IBM PC-compatible personal computer

i
C64 contact/ C64
coil comment ladder
zzz. GCD zzz. GPG

' [ i} -I
! Creation I
| ———— / Text editor
I C64 I
A ] Ny, . .
| — Conversion
. CNVO l C64CNC
C64 I [
N e
XXX.
I \A Transfer (edity | | N =
. GPPQ I = B B
I
: /V ?
I ——— .
I I
I I
J
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3.6.3 Message Data Description Method

The message data can be described as text data by a general text editor. Commercially available
spreadsheet software can also be used if it conforms to the following description method.

(1) Description Format

Message data is classified into setting areas for setting each message and message areas for the
respective message main unit. It is described in the following respective description format.

(a) Setting area

The message length and No. of messages is set for each message in the setting area. The
message data region secured by the CNC controller can be adjusted to the most efficient status
using these settings. The respective maximum values are set if nothing is set. (Refer to "(4)
Precautions" for the maximum values.)

;$, message classification code, maximum message length, No. of messages [CR]

(b) Message area

The message area is described using the following description format.
The description format cannot be abbreviated. Commay(,) and [CR] must be described, even the
message character string is blank.

Message classification Description format

Alarm message ;A, index No., data register No., message character string [CR]

Operator message
PLC switch
Comment message

;0, index No., data register No., message character string [CR]

;P, switch No. message character string[CR]

;M, device, device No., message character string [CR]

Message classification code : One half-byte alphabetic character expressing each message

classification

Index No. : Half-byte number (0 to No. of messages in the setting area - 1)
Switch No. : Half-byte number (0 to No. of messages in the setting area - 1)
Data register No. : Half-byte number

Device : Half-byte number (1 or 2)

Device No. : Half-byte number (0 to 10)

Message character string : Half-byte alphanumeric character, shift JIS Code 1 character,
No. of characters in the setting area message length.
Semicolons, commas, spaces and tabs can also be used. Note

that the tab at the head of the message character string is

Semicolon( ;)
Comma(,)

[CR]

ignored.

: Message data identification code
: Separator between each description (a comma only is used to

leave a message character string blank)

: Line feed code, (CR/LF) or (LF).
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(2) Des

The

cription Method

message data is described as text data by the following description format.

H#

\

ladder verl.0 '97.08.01 -+ Comment

3,
3,
3,
3,

A, 32, 200
0, 40, 200
P, 14, 32
M, 60, 20

-+ Setting area

NOPLF

A
A,

JOPLF

0, 0, Emergency stop
11, 1, Spindle alarm

NOPLF --- Message area (alarm messages)

NOPLF --- Page break code

;0,
0,

1, 9000, MELDAS 600LADDER Ver1.0
20, 9000, BND-400W000-A0 --- Message area (operator messages)

NOPLE

P, 1, Program restart
JP, 2, Automatic power OFF --- Message area (PLC switches)

NOPL

‘M
M

¥

F
, 1, 0, [Spindle]
, 1, 0, [Standby 1] --- Message area (comments)

.

END -~ End code

J

(@)

(b)

(€)

(d)

(e)

Comment

Comments having a semicolon (;) at the head of the line, in a different format than described in
"(1) Description format", are regarded as comments. These comments are handled as comment
data in the GPPQ also, but are erased during the transfer to the C64 controller. An error will
occur when descriptions not having a semicolon at the head of the line are converted into
GPPQ data.

Setting area

Each message is set here. This area must be described before the message area of the
relevant message. That setting will be ignored if it is described during the relevant message or
after description.

Message area

Each message is grouped into similar messages and described. There is no description order in
the respective messages, but the latter description is validated if there are descriptions with the
same factors (index No., etc.).

Page break code
A page break code is described at one or more places approx. every 20 lines in the setting area
and message area. The message data may skip if there is no page break code.

End code

An end code is described at the end of the description. Description after the end code are
ignored.

An error will result during data conversion to the GPPQ if there is no end code.
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(3) Details of comment message

The message of tool registration screen and the massage for load meter are defined in the
comment message. The description format of comment message is shown as below.

;M, Device, Device No., Message character string
(a) Tool registration screen message

The message can be made up to 5 steps with maximum 8 characters. Even if the message is
made above 5 steps, The characters of the first 5 steps are displayed in CNC Controller.
[Description format]

M, 1, 0, Massage character string

(b) Load meter message

The message can be made up to 7 steps with maximum 40 characters.
» Message of 1st step is for the 1st system.

» Message of 2nd step is for the 2nd system.

» Message of 3rd step is for the 3rd system.

» Message of 7th step is for the 7th system.
[Description format]
M, 2, 0, Load meter character string

[Example of description]

NOPLF

;M,1,0,[Spindle] Tool registration screen message (max. 5 steps)
i\ll\/lo,’ll:,E',:[Standby 1 J |Load meter message (1 system)

:M,2,0,Spindle load 1 The 10 characters of Igft side at fir_st que are digplayed.
‘M.2.,0,0 50 100 The 30 characters of light ;lde at first Img are displayed.
‘M.2.0, % The 10 characters of left S|.de at secqnd line.

M200 LTI (Only 3 characters of I_eft S|qle are valid.) _ _
‘M.2.0,Z axis load 1 > The 30 characters of light side at second line are displayed.
‘M.2.0,0 50 100 The 10 characters of left side at fourth line are displayed.
‘M.2.0, % The 30 characters of light {side at_four_th line are displayed.
M2,00 L] The 10 characters of left S|_de at fifth I_|ne.

NOPLE _ |(Only 3 characters of Igft S|q|e are \_/alld..) .
:M,2,0,Spindle load 2 Y\ |The 30 characters of light side at fifth line are displayed.
iM,2,0,0 50 100

M, 2,0, %

M, 2,0,

;M,2,0,|Z la)l(isl Iloa|1d|2| L > Load meter message (2 system)

iM,2,0,0 50 100

iM,2,0, %

M,2,0, |||

NOPLF Y
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(c) Load meter display

40 characters

~ The value of R152 is
displayed.
(Binary 0 to 32767)

L_The value of R154 is
displayed.
(Binary 0 to 32767)

34 characters
1 5 10 15 20; 25 30: 35 40;
Spindle:load 1 5:i0 1:0:0
[ oo e T
Z axis lpad 1 5:0 1:0:0
P sol % |l ]
The display length (No. |
| of character ) is

designated with R153.

The display length (No.
of character) is

The start position of bar graph is fixed at designated with R155.
the 11th character from the left side.

‘ Details

All character Nos. of bar graph
Length of the part without highlight

display

O List of file register (R) for load meter display

Load meter display processing valid

For$1 For$ 2

Load meter 1 For numerical value display R152 R352
For bar graph display R153 R353
Load meter 2 For numerical value display R154 R354

For bar graph display

R155 R355
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(4) Precautions

NO. of characters quantity limitations, handling of information other than settings, handling of
information other than format.

(a) Message data maximum value

Processing will be carried out with the values at the following maximum values if the setting is
not carried out in the setting area, or if the description position in the setting area is illegal.

Message classification

Max. message length

Max. No. of messages

Alarm messages 32 byte 512
Operator messages 60 byte 512
PLC switches 14 byte 32
Comments 60 byte 100

Full-byte data in the message character string is handled as two characters.

(b) When the setting value and message data do not match
When the message data contents (index/switch No. and message character string) overflows

from the settings in the setting area, the data that overflowed is ignored.
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3.6.4 Conversion to GPPQ Data
"CNVQ (data conversion software package)" is used in the conversion from text data to GPPQ data.
It is also possible to convert to GPPQ data from spreadsheet software instead of text data. Refer to
the Operating Manual for details.

(1) Initialization

After CNVQ is started, the project file (file for setting the drive/path name, system name, machine
name, file name, etc.) is read or newly created.
Refer to the Operating Manual for the operation method.

(2) Conversion Format Setting

The screen is selected from the menu using the following CNVQ basic operation.

Mode Conversion

[F11]([HOME CLR]) —»| selection [—»[3]—» | format set- |—[Alt |([GRPH]) —»[3]
Mode menu screen Conversion ting screen Menu Comversion
format setting format change

Conversion Command Command list
format change | —» —» | list menu |—» —» | (textformat
menu window — window E— setting)

Command Text format screen
list setting

The conversion format is set on the following screen. Select the "Statement" item shown by the
arrow (1) when converting message data.
Refer to the Operating Manual for details.

[Command list (text format setting)]

1. Delimter
1.(*) Tab 1. (*) Auto Adjust (1Tab [ 8]Column)
2. ( ) Left Align
3. ( ) Specify [ 1]Tab
2.(*)Space 1.(*) Auto Adjust
2. ( ) Left Align
3. ( ) Specify [ 1]Column

2. Input Conditions

1.( )Step#
() Device Comment
) Statement - 1)
) Note
) Device Label
) Without NOP

2.
3. (*
4. (
5. (
6. (

Execute(Y) Cancel(N)

Space : Select Esc : Close
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(3) Commercially Available Software QnA Conversion Setting

The screen is selected from the menu using the following CNVQ basic operation.

Mode Commlerglially
. avallable
[F11]([HOME CLR]) —»| selection |— »[1] — & [software ~OnA

nenu screer, Commercially conversion
available setting screen

software >
QnA

Mode

The conversion source/destination directory path and conversion file name, etc., are set on the
following screen. Refer to the Operating Manual for details.

Other --> QnA Convert C:M600\TEST\SETUPM1 <Ins> F11:Mode
Conversion Destination File

Drive/Path[C:\GPPQ\USR

Conversion Source File

Drive/Path[C:\CNVQ\USR\M60O\TEST

# Conv SourceFile DestFile Data # FileType ConvType Another
000 [ ] [MITEST ] [M60O\TEST\M1TEST 1 [ 1] <Text> < List > [ ]

001 [ ][ il 1L 1< »>c< > [ ]

002 [ ][ il 1L 1< »>c< > [ ]

003 [ ][ ][ 1L 1< >« > [ ]

004 [ ]I [ 1 [ 1< >< > [ ]

005 [ ]I 1[ 1 [ 1< >< > [ ]

006 [ ]I [ 1 [ 1< >< > [ ]

007 [ ]I [ 1 [ 1< >< > [ ]

008 [ ]I [ 1 [ 1< >< > [ ]

009 [ ]I [ 1 [ 1< >< > [ ]

010 [ ]I 10 1T 1< >< > [ ]

PgUp : Prev Page PgDn : Next Page Ctrl+P :Drive/Path Enter : Decide

(4) Conversion Execution

The screen is selected from the menu using the following CNVQ basic operation.

Commercially Project Conversion

available i
software >QnA —> (|GRPH|) —» —> menu —> — C(?r):ﬁfnl:lltc’:l?lgn
conversion —_— - ; _—
setting screen Menu Project window Execution screen

The conversion status appears at the bottom of the screen. If "There were n conversion errors"
appears when the conversion is finished, the conversion error edit screen is displayed from the
menu using the following CNVQ basic operation, and the error contents confirmed.

Commercially

available Conversion Conversion
software>QnA —> (|lGRPH|) — —> error menu | —» —| error edit

conversion : .
setting screen Menu Conversion\_ Window Edit window

error
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3.6.5 Operation with the GPPQ

Message data in the GPPQ is handled as "Integrated interlinear statements" in the PLC program.
"Integrated interlinear statements" are interlinear comments to help in understanding the PLC
program. Interlinear comments transferred with the PLC program to the controller are called
"integrated".

"Interlinear statements" can be displayed in the "Circuit mode", and edited on the "Interlinear
statement edit screen".

(1) Interlinear Statement Display in the Circuit Mode

The screen is selected from the menu using the following GPPQ basic operation.

Display Interlinear

Circuit mode _, ()_,_> menu _»_, statement

screen ind
window Interlinear
statement

display
screen

Menu Display

The following appears. At that time, the page break code and end code appear as normal ladder
codes.

4 N\

M

|

0, 0, EMERGENCY STOP
11, 1, SPINDLE ALARM
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(2) Interlinear Statement Editing

The screen is selected from the menu using the following GPPQ basic operation.

Mode Device
[F11] (HOME CLR])—| selection |—»[7]—»| comment (GrPH)) —[5]
Mode menu screen Text creation edit screen T Menu Edit

L Edit menu _’@_’

screen Step No. Interlinear
L_’:;‘ig::gﬁtf designation [—> [Step] — —[Y]—]| statement
screen i edit screen
_—
+ Execution
Statement

The message data can be edited on the following screen. The GPPQ data can be converted to text
data using the CNVQ to save the edited data as text data. Refer to the CNVQ Operating Manual for
details.

Document Statmnt CPU: Q4A

Step
Level 1234567890123456789012345678901234567890123456789012345678901234
0] [$, A, 32, 200
3] [$, 0, 40, 200
6] [$, P, 12,32
9] [$, M, 60, 20
12] [A, 0, 0, EMERGENCY STOP
15] [A, 11, 1, SPINDLE ALARM

]

e et e et e et e e e et e e b e

S R S S S —
—— —— —— ———
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3.6.6 Transfer to the Controller
The following shows the method of transferring a message from the GPPQ to the CNC controller.
The transfer method is the same as that of the ladder code. Ladder codes and message data are
distinguished by their file names only.

(1) Menu Selection

The screen is selected from the menu using the following basic operation.
Mode screen|—[Alt] (GRPH)) — [2]—= W —[2]—~| "Sen’
Menu PC Write

(2) Screen Operation

Transfer is executed in the following screen.
An example of transferring a message 1st language file "M1TEST.GPG" is shown here.

[Write to PC]
Interface RS232C <> QnACPU
Target PC Network : 0 Station : FF PC Type : Q4A
Target Mem Internal RAM Title [ ON BOARD S-RAM + (D-RAM) ]
1. File 1. File Name [ ] Title [ ]
2. Tgt 1.[*]Parameter
2.[*] Seq/SFC Prog 1. (*) Whole Range
2.( )StepRange [ 1-1 ]
3.[ ]Device Comment 3.( )StepRange P][ 1 - ]
4.[ ]Dev Init Value 4.( )Block Range [ 1-1 ]
5.[ ] Simulation Data
6.[ ] File Register 1. (*) Whole Range
2.( ) Specify ZR[ 1-1 ]
2. Device Mem 1.[ ]Internal 1. (*) Whole Range
2. ( ) Specify Detail Range

Execute(Y) Cancel(N)

Ctrl+L : filelist Ctrl+D : directo Space : sele Esc:close
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3.6.7 Reading and Comparing from the Controller

The following describes the method of reading and comparing a message from the CNC controller
to the GPPQ. The method of reading and comparing is the same as that of ladder codes. Ladder
codes and message data are distinguished by their file names only.

(1) Menu Selection/Screen Operation

Refer to the following sections for operation methods.
For reading : "3.5.3 Ladder read from the C64 controller"
For comparing : "3.5.4 Ladder comparison with the C64 controller"

(2) Message Read Format

The message description format was shown in "3.6.3 (1) Description Format”, but there are no
special rules concerning provision of descriptions in the setting area or the order of message
description in the message area. For that reason, the description format may differ between transfer
and reading of the message data.

The following shows the format during reading as the "Standard description format".

Standard description format of message data

4 N\
Alarm message setting (@
Operator message setting
PLC switch setting
Comment message setting
Alarm messages ... (2
Operator messages ...(3
PLC switches I )
Comment messages ... (5
NOPLF
END
. J

(a) Setting area
The settings are described in order of alarm, operator, PLC switch and comment.
The maximum value is described if the setting is abbreviated.

(b) Alarm messages
Each message data is described in order of the index Nos.

(c) Operator messages
The same as the alarm messages.

(d) PLC switches
Each message data is described in order of the switch Nos.

(e) Comment messages
These messages are described in the same order as described before transfer.

(f)y Others

 Spaces and tabs are not included before and after the comma(,) separating the message data
factors.

» The message character string is handled the same as normal data even when blank.

» The NOPLF code between messages is described to the position to which the message data
following the NOPLF code during transfer moved.
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(3) Message Data Comparison

Message data comparison can be executed in the same manner as the ladder program, however,
note that the target compared is the ladder code (NOPLF, END) only. Therefore, message data
described as "Integrated interlinear statements" are not compared.

When comparing, read the data to the GPPQ side using the read function, then compare using the
master file and file comparison function.
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3.7

Differences From The M500 PLC Development Environment

3.7.1 PLC Commands

(1)

The command range that can be used in the MELSEC-QnA Series PLC program differs from the
command range that can be used by the C64. Because of this, some commands that can be used
by the C64 cannot be handled with the GPPQ. There are also commands that can be created with
the GPPQ but cannot be used by the C64. When these are arranged, they are classified into the
three following types.

» C64 commands that cannot be handled with the GPPQ

» C64 commands that the format differs from that of the GPPQ

» Commands that can be used with the GPPQ, but cannot be used by the C64

C64 Commands that cannot be Handled with the GPPQ

Commands that cannot be handled with the GPPQ are substituted with alternate commands that
can be handled with the GPPQ. Commands that can be alternated are shown in "Table of alternate
command correspondence”.

When some commands described in "Table of alternate command correspondence" as below are
created with the GPPQ with the C64 command sign left as is, an error results and creation cannot
be carried out. Create the commands using the GPPQ command sign described in the
correspondence table.

When PLC programs containing alternate commands are written from the GPPQ to the C64, they
are rewritten to the original MELDAS commands. Consequently, these commands appear in a
different format in the GPPQ and C64 onboard ladder monitor when PLC programs containing
alternate commands are monitored.

Table of alternate command correspondence

C64 command GPPQ command
Classifi- | Command Command
cation sign Symbol sign Symbol
D
Bit DEFR __[DEFR D ANDP
[ - 1=

Average
Valie AVE —{AVE S D nH SAVE |—[SAVE S D nH
Carry
faget | STC —{STCH S.sTC | S.STCH
Carry
fiag reset | CLC —{CLCH| sCLC  |—{ScCLCH
ATC ATC —[ATCKnRnRmJ]-<Mm>] | SATC | —{S.ATC Kn Rn Rm Mm
ROT ROT —] ROT Kn Rn Rm ]-< Mm >—| S.ROT — S.ROT Kn Rn Rm Mm }
TSRH TSRH —{TSRHRmRn]-<<Mm>{ | S.TSRH |—{S.TSRHRm Rn Mn H
DDBA DDBA —[DDBARN/Dn]-< Mm>]{ | S.DDBA |—{S.DDBA Rn/DnH
DDBS DDBS —{DDBS Rn H S.DDBS |—{S.DDBS Rn H

LDBIT HBIT S1 n}— LD<= <=Sln}—

ANDBIT |—[BIT S1 n]— AND<= |—[<= Sl n}—
- ORBIT LiBIT s1 n}! OR<= Li<=s1nH

LDBII HBIl S1 n}— LD<> H<>s1n}—

ANDBII  |—[BIl S1 n]— AND<> |—[<> S1 n]—

ORBII LBl S1 nH OR<> L<>s1np
o o | BDECO | —{BDECO S D n}— S.BDECO |—[S.BDECO S D n}—
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(2) Commands that the Format Differs from that of the GPPQ

"Commands used by inputting or outputting an accumulator (A0, Al)" in the conventional M500
Series did not have A0 or Al designated in the command. However, in the C64 or GPPQ, the
format is changed so that the general word register can be designated without fixing by A0 or Al
input or output.
Format-changed commands are shown in "Table of format-changed command correspondence”.

When some commands described in "Table of format-changed command correspondence” are
created with the GPPQ with the conventional command sign left as is, an error results and creation
cannot be carried out. Create the commands using the command sign after format-changed
described in the correspondence table.

Table of format-changed command correspondence

M500 command C64/GPPQ command

C(l:f‘isoi;i' Coggmnand Symbol Coggmr?nd Symbol Remarks
Rigtt |ROR | —[ROR nH ROR  |—[ROR D nH #1
roation - 'pcR - |—{RCR nH RCR  |[—{RCR D nH

DROR |—{DROR nH DROR | —{DROR D nH

DRCR |—{DRCR nH DRCR | —[DRCR D nH
Left ROL —{ROL nH ROL _[ROL D n}-
otation  ect | {reL nH RCL  |—[RCL D n

DROL |—{DROL nH DROL |—{DROL D nH

DRCL |—[DRCL n DRCL | —[DRCL D nH
Search |SER | —[SER S1 S2 nH SER | —[SER S1 S2DnH 2
Quanty | sum | —{sum sH SUM  |—{SUM S DH +3

*1 : D is the head No. of the rotation device (word 16-bit device)

*2 . D is the head No. of the device that stores the search results (word bit device)
*3 : D is the head No. of the device that stores the total No. of bits (word bit device)
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3)

Commands that can be Used with the GPPQ, but cannot be Used by the C64

When commands that cannot be used by the M600 are written from the GPPQ to the C64, they are
rewritten to "NOP" commands. (Note that commands described in "Table of alternate command
correspondence” are rewritten to the corresponding MELDAS commands.)

The following may occur with some commands that cannot be used by the C64. A "verify error" will
result when comparison is carried out after transmitting PLC programs containing commands not
described in the alternate command correspondence table are transferred from the GPPQ to the
C64.

Be careful when creating PLC programs with the GPPQ.

With some commands that cannot be used by the CNC, an error will not occur even when carrying
out comparison of commands described in the alternate command correspondence table.
"Commands that can be created with the GPPQ, but cannot be used in the C64" are defined by the
following expression.

"Commands that can be created with the GPPQ, but cannot be used in the C64"
="All commands described in the QnA Programming Instruction Manual*
- ("All commands described in the C64 PLC Programming Instruction Manual”
+ "Table of alternate command correspondence”
+ "Table of format-changed command correspondence")

Refer to Appendix 2. List of MELSEC QnA Series Commands

3.7.2 PLC Messages

(1)

()

The contact/coil comments and other messages (alarm/operator messages, PLC switches,
comments) are developed separately with their respective tools. The development tool for each
message is shown in "List of message development tool comparisons".

List of message development tool comparisons

Message M500 C64
classification
Contact comments MELSEC QnA Series GPP function
Coil comments PLC development software | software package (GPPQ)
ladder section) (PLC4B
g'aégtg‘fﬁ]sjfsf o ( or ) )| Text editor, etc. -> MELSEC QnA
PEC switches g PLC onboard (ONBD) Series Data conversion software
Comments package (CNVQ)

Contact/Coil Comments

Contact/coil comments created by the "Text creation mode" and "Device comment edit" of the
"MELSEC QnA Series GPP function software package (GPPQ)" are saved as a file or transferred to
the C64 by the RS-232C cable. The No. of character and quantity limitations are the same
specifications as those of the M500.

Other Messages (alarm/operator messages, PLC switches, comments)
With other messages, the described text file is converted with the designated format by the

"MELSEC QnA Series data conversion software package (CNVQ)", and then that is transferred with
the GPPQ to the C64 via the RS-232C cable.
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