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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) instructions are largely categorized into the
basic instructions, function instructions and exclusive instructions. There are many types of
instructions. The instructions 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 instructions and functions, the environment to develop the
user PLC using GX Developer, especially the usage unique to MITSUBISHI CNC, is
described. Explanations on the built-in PLC edit function (onboard PLC edit function)
operations are also given.

Details described in this manual

/N CAUTION

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

General precautions

Refer to each manual for details on the MITSUBISHI CNC Series PLC, and for details on the
various tools in this manual.

The explanations and screens for the various tools in this manual may differ slightly according to
the tool version. Refer to the respective manual for details.

[MELSEC Series Software Package Manual]

GX Developer Version 8 Operating Manual (Startup Section)

GXDEV8-0-IN-E 13JU40 SH-080372E
GX Developer Version 8 Operating Manual
GXDEV8-0-E 13Ju41 SH-080373E

GX Converter Version 1 Operating Manual
SWOD5-CNVW (OPE)-E 133949 IB-080004E

(Caution)
» The version numbers are current as of the editing of this manual, but may be updated in
the future.

» GX Developer Version 8 (Model SW8D5C-GPPW) is the new name of the old "Windows
Version GPP Function Software package" (common name GPPW).



Precautions for Safety

Always read the specifications issued by the machine tool builder, 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".

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

When the user could be subject to fatalities or serious injuries if

A WARNING handling is mistaken.

When the user could be subject to injuries or when physical damage
A CAUTION 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.

/N\ DANGER
Not applicable in this manual.

/\ WARNING
Not applicable in this manual.

/\ CAUTION

1. ltems related to product and manual

/\ For items described as "Restrictions” or "Usable State" in this manual, the instruction
manual issued by the machine tool builder 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".

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

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

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

2. ltems 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.

(To be continued to the next page.)




/N\ CAUTION

3. Items related to program development

/N\ 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.

/\ 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.

/N 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.
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1. System Configuration

1. System Configuration

1.1 System Configuration for PLC Development

The general configuration of the development environment is shown below.

Most of the development work is carried out with "GX Developer", which runs on a personal computer. GX
Developer and the CNC control unit are connected with Ethernet or an RS-232C cable at this time.

On the CNC unit PLC onboard edit screen, it is possible to use the data saved with GX Developer or
develop PLC programs, as well. Note that some functions may be limited. (Print output, Japanese input, etc.)

Offline development
Personal computer

GX Developer

"

[

|

|

~

PLC program creation

Message creation
K Ladder monitor

/

Ethernet
or
RS-232C

1.1 System Configuration for PLC Development

fPrintout

General-purpose printer

~

Ladder printout
Message printout

/

/CNC control unit

PLC onboard edit screen

HEAEN EAE B0

PLC program creation
Ladder monitor
ROM making

General configuration of development environment



1. System Configuration
1.2 User PLC (Ladder) Development Procedure

1.2 User PLC (Ladder) Development Procedure

User PLC programs can be created and input by means of either GX Developer installed in the external PC or
PLC onboard edit screen.

Procedures for creating/inputting PLC programs with either method are shown below.

GX Developer PLC onboard

\ 4
Create by PLC
onboard

GX Developer y
velop PLC onboard Write into NC
temporary memory
Ethernet ﬁ RS232C Save sequence program in

Create by GX Developer

IC card by using GX
Developer

v

Write into NC Write into NC Open the sequence program
temporary memory by temporary memory by saved in IC card by using
using Ethernet using RS232C PLC onboard
communication

y

Write into NC temporary
memory

Write sequence program into NC
ROM




1. System Configuration
1.2 User PLC (Ladder) Development Procedure

Next, procedures for creating sequence programs are shown below.

Procedure Personal Computer CNC Unit

Determination of
machine Determination
of CNC and PLC
specifications
Determination of the
numbers of 1/O points

Commercially available
spreadsheet tool The data created with the

. I Device | Name |Comment commercially available
Assignment of I/O X0__| X-OT _|X-axis OT
signals X1 | v-OT [Y-axis OT spreadsheet tool can be
Assignment of intemal X2 2-0T |Zz-axis OT used as ladder comment
relays | —
¥ Ll ) data.
GX_Developer PLC onboard edit screen

Use GX Developer for

Programming | W programming.

After completion, download
S < the data through RS-232C.

A new program can also be
created by using the CNC

GX Developer Onboard onboard function.

Debugging
(temporary memory)
I

Program correction

Perform monitoring/correction
with GX Developer's online
< < function or onboard function.

Is debugging Onboard

complete?

Perform ROM making
operations with F-ROM write

|
YES |
screen.
| ROM writing | |
ROM ton b | T T T T T T T T 17
operation by
CNC unit | Inputoutput
| Output binary data with
Is ROM maintenance data format
operation OK? l using input/output screen.
GX Developer

personal computer from GX
Developer.

—
Printout | + < [T T T T T T TTI Printout to a commercial
printer connected with the

P

| Data save onto FLD | Program F:Iata:
Saved using GX Developer

Binary data Binary data:
Progrem data dat Saved using input/output

(Maintenance data format)
screen
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1. Outline

1. Outline

This programming manual is used when creating a sequence program for this CNC using the MELSEC PLC

development software package (GX Developer).
The PLC (Programmable Logic Controller) instructions are largely categorized into the basic instructions,

function instructions and exclusive instructions. There are many types of instructions. The instructions can be
used according to the purpose and application such as the PLC support function used when supporting the

user PLCs.
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2. PLC Processing Program

2.1 PLC Processing Program Level and Operation

2. PLC Processing Program

2.1 PLC Processing Program Level and Operation
The details of the user PLC processing level and the time chart are shown below.

PLC processing level

Program name

Description (frequency, level, etc.)

Initial processing program

This program starts only once at power ON. When this program operates,
machine input and operation board input are not read.

program

High-speed processing

This program starts periodically at each standard interrupt signal.

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 1000 steps

with basic instructions.

(Application example) Position count control of turret and ATC magazine

(Note) The standard interrupt signal cycle differs according to each model,
and must be confirmed separately.

Main processing program

This program runs constantly except during the high-speed process program.
When the user PLC one-scan process is completed, the next scan process
starts at the next reference interrupt signal cycle.

When reference interrupt signal is 3.5ms

Reference <

3.5ms

»

interrupt signal

High speed I

processing

NC processing _]

1 ] 1

PLC processing program operation timing chart

-2




2. PLC Processing Program
2.2 Outline of PLC Processing Program

2.2 Outline of PLC Processing Program (Two Program Method)

The MITSUBISHI CNC 700 series program execution control methods include the conventional method
which controls with one program, and the method that splits the program into multiple sections for each
control unit.

When splitting into multiple programs, the order for executing the split programs can be designated on the
setting screen. This is called the multi-programming function.

* Method controlling with one program (conventional method) : Independent program method

» Method splitting control into multiple programs : Multi-program method
Control with one program Control by splitting into multiple
(Independent control method) programs (Multi-program method)
Program A \
T !
' Control details A Control details A
! !
Program B
fm e mm e mmmmamao .
é Control details B i Control details B Split and register for
L, : each control detail
| |
| |
v v
fm e mmmmimmimamao Program n
. !
: Control details n ! Control details n j
. !

2.3 Independent Program Method

This method lays importance on compatibility with the conventional models.

One sequence program can be stored. The execution type and head of processing are designated with
reserved labels.

The execution type and execution order cannot be designated on the setting screen.

« Initialization process (reserved label P4003) : This starts up only once when the power is turned ON.

» High-speed process (reserved label P4001) : This starts up at the standard interrupt cycle.

« Main process (reserved label P4002) . This starts up constantly except during the high-speed
process.

2.4 Multi-program Method

Several sequence programs can be registered in the CNC and sequentially executed.

By using this function, the sequence program can be split into each process and developed.

With the multi-program method, the execution type and execution order are designated on the GX Developer
setting screen, and the parameter files are sent to the NC.

The execution type and the head of the process cannot be designated with reserved labels.
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2. PLC Processing Program
2.4 Multi-program Method

2.4.1 Number and Types of Registerable Programs

Up to 20 sequence programs can be registered. Only one execution type can be set in one program. The
following five types of execution types can be used.

« "Initial" (Initialization process) : This starts up only once when the power is turned ON.

« "Scan" (High-speed process) : This starts up at the standard interrupt cycle.

* "Scan" (Main process) . This starts up constantly except during the high-speed process.
« "Standby" (Standby process) : This is called from the high-speed process or main process.

* "Low speed"” . This execution type is not used.

2.4.2 Program Execution Order

Several programs are executed in a predetermined order. They are not executed simultaneously. The order
is determined with the development tool (GX Developer or onboard) setting screen. The programs are
executed from the smallest number in the same execution type. An example of the setting screen for GX
Developer is shown below.

OQnA Parameter

PLC narme IF'LE system IPLE file: IF'LE R4S IDevice Program |Ennt file ISFE |I.r‘D assignment I

Program hame Engcution | =+
MAIN Scan

INIT Iritizl

7
2 |HLADA Scan
3 |HLADZ Scan
4 [MLaD Scan
5 |MLAD2 Scan
5 [SUB1 /it
7

g

Insert 12

Delete | 15

oo a]afqa]a]a]q]a|e]a]a

The execution order when seven sequence programs are registered in the CNC, as shown in the above
setting screen, is indicated below.

Program . Execution
name Execution type order Remarks
INIT Initialization sequence program 1 gtgrts up only once when the power is turned
HLAD1 High-speed process execution 1 "Scan type” for which program name starts
HLAD2  |Program - 2 with "H"
Execution type is set as "Scan"
MAIN ) 1 .
MLADL Main process sequence program > "Scan type" for which program name does not
Execution type is set as "Scan” start with "H"
MLAD2 3
Here, subroutine that is called from MLAD2
SUBL Standby sequence program 1 with CALL instruction is stored
HLAD1 HLAD2
: SuB1
High-speed |T| |T| |T| | |T| |T|
process /
T T |*| ------ T T
Main process g U : ,: |—| i I—I U : i
MAIN MLAD1  MLAD2 , MAIN MLAD1
One scan

[Caution] If the process jumps to END (P4005) in the sequence program, the process will jump to the
end of each process (high-speed, main) instead of the end of the program.
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2. PLC Processing Program

2.5 User Memory Area Configuration and Size

2.5 User Memory Area Configuration and Size

The user memory area approximate configuration and size are shown below. The configuration and size
differ according to the program method.

2.5.1 Independent Program Method

/'

P4001
(high-speed)
P4002
(medium-
speed)

User
data

PLC
area

Control information

High speed processing

Main processing

* Message data
« Contact/coil
comment data

2.5.2 Multi-program Method

e . .
Control information
\
Program 1 -—
Program 2
User PLC Program 3
data area |
[}
I
Program n
,
* Message data
« Contact/coil
comment data
e

<+ (1) Internal information table of User PLC

N—

(The table is automatically generated.)

<« (2) Sequence program storage area

This is not required for programs other than the main process.
The initialization, high-speed and main process program order
is arbitrary.

Total 700 Series 42000 steps
70 Series type A 32000 steps
type B 20000 steps

<« (3) Data storage area (Other than sequence program)

« Alarm messages

» Operator messages

* PLC switches

» Load meter (Each can be stored in eight languages)
* Contact/coil comment data, etc.

Total 256 Kbyte

<+— (1) Internal information table of User PLC

(The table is automatically generated.)

(2) Sequence program storage area

The initialization, high-speed, main and standby processes
can be split into multiple programs for each control unit and
stored.

The program storage order is arbitrary.

There must be at least one main process.

Total 700 Series 42000 steps
70 Series type A 32000 steps
type B 20000 steps

<«— (3) Data storage area (Other than sequence program)

* Alarm messages

» Operator messages

* PLC switches

« Load meter (Each can be stored in eight languages)
« Contact/coil comment data, etc.

Total 256 Kbyte
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2. PLC Processing Program
2.6 Storing PLC Processing Program and Execution Mode

2.6 Storing PLC Processing Program and Execution Mode

The user memory area storage method and the PLC processing program execution method are explained.
User memory area is stored in the internal flash ROM (internal F-ROM) and a sequence program is executed
according to the following path.

2.6.1 Path from Storage to Execution

(1) During PLC development
Sequence program data transferred from development environment such as GX Developer or PLC
onboard is stored in the volatile RAM (hereinafter, D-RAM) for the temporary memory. The sequence
program is transferred to the PLC processor execution area before PLC execution, and is then executed.
The D-RAM in the temporary memory is not held when the power is turned OFF. If the data needs to be
held even after the power is turned OFF, it must be stored in the internal F-ROM.

(2) At power ON
The data is transferred from the internal F--ROM to the PLC processor execution area via the temporary
memory D-RAM, and is then executed.

Right after the PLC RUN
instruction, converts into the

R Y PLC processor instruction
MELSEC instruction code method and copies to

code format | PLC onboard | the execution area.

|

i

i

! Edit { /

| |

| Transfer 1 Temporary : ) PLC
rocessor

E GX Developer J\/—*i memory area : execgﬁon area

: D-RAM i

|

|

|

|

|

|

|

Manuali
save TAt power ON

Internal F-ROM

|
|
|
|
|
|
|
)

CNC —

2.6.2 Conversion of Instruction Code at Execution

In the internal F-ROM/temporary memory area shown on the left in the figure above, a sequence program is
stored in the instruction code format that is compatible with the MELSEC sequencer. During execution,
however, a sequence program is analyzed to optimize the references and/or converted into the PLC
processing processor instruction code for the CNC. Thus, the length (number of steps) of an instruction for
each instruction changes before and after the conversion. Refer to "6.2 Instruction List" for details on the
number of steps during storage and execution for each instruction.

2.6.3 How to Confirm the Number of Steps at Storage/Execution

The number of steps under the PLC development environment (GX Developer, PLC onboard edit function) is
usually all displayed as the number of steps at "storage”.

The number of steps at execution can be checked with some dedicated methods. Refer to "lll PERIPHERAL
DEVELOPMENT ENVIRONMENT 5.2.4 (2) How to confirm the size of execution area" or "IV EXPLANATION
OF BUILT-IN EDITING FUNCTION 13.2 (9) EXECUTE STEP" for details.
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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 <+

Input/output
Operation image memory
board 7 (device X, Y) —
Machine <«

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

Concept of input/output processing

High-speed processing Main processing
input/output input/output

» »
» »

y
The controller reads the The controller reads the
high-speed input input other than the high-
designation input, and speed input designation, and

sets in the image memory.

| User PLC high-speed
= processing

The controller outputs
the high-speed output
designation output from
the image memory to the

machine.

sets in the image memory.

| User PLC main
— processing

The controller outputs

the output other than the

high speed output

designation from the

image memory to the machine.

Input/output processing conforming to program level



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

The table below shows whether or not high-speed input/output can be performed.

Whether or not high-speed input/output 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
board X x
Output signal to operation board X X
Input signal from MELSEC when
connected to MELSEC % *
Output signal to MELSEC when
connected to MELSEC x %

QO : Possible x . Not possible

The operation board here refers to when the remote I/O is installed on the communication terminal.

3.2 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 the figure
below. 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

~

PLC one scan —>|

Main processing :XIT\\ ;S B\ //_X |
| 4 : |
High-speed /_\ /_\

A

@)

J\

processing

—(

A

(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. Input/Output Signals
3.3 High-speed Input/Output Designation Method

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
Bit x70 | x60 | x50 | x40 | x30 | x20 | x10 | xo0 | Thesebits
selection s s s S s s s correspond to the
parameter s low-order byte
#6457 X7F X6F | X5F | X4F X3F | X2F | X1F | XOF (bits 0 to 7) of file
register R7828
XFO | XEO | XDO | XCO | XBO | XAO | X90 | X80 These bits
46458 ¢ ¢ ¢ ¢ q ¢ ¢ ¢ ﬁpr;]espé)ndbto the
XFF | XEF | XDF | XCF | XBF | XAF | X9F | X8F igh-order byte
(bits 8 to F) of file

register R7828

If there are multiple remote I/O connection channels, designate RIO2 with the same configuration as
RIO1 above.

RIO2 : Designate X100 to X1FF with bit selection parameters #6459 and #6460
RIO3: Designate X200 to X2FF with bit selection parameters #6465 and #6466

(2) High-speed output designation

7 6 5 4 3 2 1 0 Bit
Bit y70 | v60 | v50 | Y40 | Y30 | v20 | vyio | voo | These bits
selection s s s correspond to the
parameter s s s S s low-order byte
#6461 Y7F | Y6F | Y5F | Y4F | Y3F | Y2F | Y1IF | YOF (bits O to 7) of file
register R7830
YFO | YEO | YDO | YCO | YBO | YAO | Y90 | Y80 These bits
6462 ¢ ¢ ¢ ¢ S q ¢ ¢ correspond to the
YFF | YEF | YDF | YCF | YBF | YAF | YOF | Y8F high-order byte
(bits 8 to F) of file

register R7830

If there are multiple remote I/O connection channels, designate RIO2 with the same configuration as
RIO1 above.

RIO2 : Designate Y100 to Y1FF with bit selection parameters #6463 and #6464
RIO3: Designate Y200 to Y2FF with bit selection parameters #6473 and #6474

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 R7828]—..... To designate X00 to XOF, X10 to X1F (bit 0 and 1 for H3)

-9



4, Parameters
4.1 PLC Constants

4. Parameters

4.1 PLC Constants

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

(1) Basic area

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

PLC constant No. and R register correspondence table

Item (# No.) Correspondmg Details Setting range
register
PLC constant #1 LOW side R7500
(#18001) HIGH side R7501
PLC constant #2 LOW side R7502
(#18002) HIGH side R7503
PLC constant #3 LOW side R7504
(#18003) HIGH side R7505 Data type parameters | 22229999 10
; -~ 199999999
which can be used in . -
: (Signed 8-digit
PLC constant #148 | LOW side R7794 user PLC integer)
(#18148) HIGH side R7795
PLC constant #149 LOW side R7796
(#18149) HIGH side R7797
PLC constant #150 LOW side R7798
(#18150) HIGH side R7799
PLC constant setting and display screen
| RAPID Monitrlf Setup | Edit | Diasn
Mo, Data Mo,  Data Mo, Data Mo, Data
18081 @ 18876 B 18831 gl 18046 1]
18887 @ 18817 B 18032 @ 13047 i
18683 @ 13918 W 18638 B 13042 i
18884 @B 18819 B 18034 @ 13049 i
186885 @ 1302 W 18630 @ 13650 i
18006 ar 18621 B 18836 gl 18651 7]
18@a7 w1822 W 18637 B 13052 i
12008 gl 18023 B 13838 gl 18653 7]
18889 B 18024 W 18039 B 13054 ]
18816 @r 18625 B 18840 gi 1865 7]
18811 @ 18026 W 18841 @ 13056 i
18812 @ 18827 W 186847 W 13657 i
18813 @ 18028 W 18043 @ 18058 i
18814 @ 13829 W 186844 @ 13059 i
18815 ar 18630 B 18845 gl 18660 7]

Rotdxis| PLC |PLC inc| FLC
param | timer | timer [counter [ trt
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4, Parameters
4.1 PLC Constants

(2) Extended area

Up to 750 PLC constants can be secured by using the user backup area (R8300 to R9799) as the
extended area. The extended area start register and number can be set with the parameters. A total of
900 PLC constants can be set with 150 (#18001 to #18150) in the basic area and up to 750 (#18151 to
#18900) in the extended area.

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

PLC constant No. and R register correspondence table

Corresponding

Item (# No.) register Details Setting range
PLC constant #151 LOW side
(#18151) HIGH side
PLC constant #152 LOW side
(#18152) HIGH side
PLC constant #153 | LOW side $ﬁ§?§;§ ](F;?Zﬁs
number Data type parameters 99999999

determined with which can be used in

(Signed 8-digit
PLC constant #898 LOW side |Parameter #1326 juser PLC integer)
(#18898) - is continuously
PLC constant #899 LOW side
(#18899) HIGH side
PLC constant #900 LOW side
(#18900) HIGH side
The extended area quantity is set with basic common parameter #1326.
# No. Item Details Setting range
1326 PLC Const Ext. [» Set number of PLC constant extension points. 0 to 750
Number  This is valid after the power is turned OFF and ON.
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4.2 Bit Selection Parameters

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.

When using bit operation in a sequence program, use a word device bit-designation format.

If data is stored in the file register corresponding to bit selection by using the MOV instruction 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.

Bit selection parameter (# No.) Correspondmg Details Setting
register range
#1 (#6401) R7800-Low side
#2 (#6402) R7800-High side
#3 (#6403) R7801-L
#4 (#6404) R7801-H ) ,
Use bit selection parameters
#6401 to #6448 freely.
#45 (#6445) R7822-L
#46 (#6446) R7822-H
#47 (#6447) R7823-L
#48 (#6448) R7823-H
#49 (#6449) R7824-L
#50 (#6450) R7824-H
#51 (#6451) R7825-L Bit selection parameter
#52 (#6452) R7825-H #6449_'[0 #6496 are PLC
operation parameters used
by the machine tool builder
#93 (#6493) R7846-L and MITSUBISHI.
#94 (#6494) R7846-H The contents are fixed.
#95 (#6495) R7847-L
#96 (#6496) R7847-H
#97 (#6497) R7848-L _
#98 (#6498) R7848-H 8 bits
#99 (#6499) R7849-L
#100 (#6500) R7849-H
#101 (#6501) R7850-L
#102 (#6502) R7850-H
#103 (#6503) R7851-L
#104 (#6504) R7851-H
#105 (#6505) R7852-L
#106 (#6506) R7852-H . ,
Use bit selection parameters
#6497 to #6596 freely.
#187 (#6587) R7893-L
#188 (#6588) R7893-H
#189 (#6589) R7894-L
#190 (#6590) R7894-H
#191 (#6591) R7895-L
#192 (#6592) R7895-H
#193 (#6593) R7896-L
#194 (#6594) R7896-H
#195 (#6595) R7897-L
#196 (#6596) R7897-H
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Contents of bit selection parameters #6449 to #6496

4.2 Bit Selection Parameters

name

Symbol

7 6 5

- #6449
0 ||R7824

L

.. |Setting and
Control unit display unit
thermal -

thermal
alarm on

mgmt on @

Counter C
retention

Integrated
timer ST
retention

PLC timer
program on

PLC counter
program on

#6450

1 ||R7824
\

External
Alarm/
alarm

- operator

message
display m change®

Full screen
display of
messagell

1 0
R F
method|method

Alarm
message on

Operator
message on

p #6451
2 [|R7825

Serial
GPP
communi-
cation on

Onboard
editing not
possible B

Onboard
simple
operation mode
on

Onboard
onl

#6452
R7825
3\

Branch
destination
label check

valid

Serial handy
terminal
comm. on

Extended PLC
- instruction -
mode valid

_ #6453
4 ||R7826

Integrated timer ST
Variable/fixed
Number of points setting

Message language change code

#6454
5 |[R7826
\

Counter C
Variable/fixed

Number of points setting

Timer T
Variable/fixed
Number of points setting

#6455
6 |[R7827

#6456
7||R7827
\

_ #6457
g |[R7828

#6458
R7828
9 \

High-speed input specification 1

. #6459
R7829

#6460
g |[R7829

. #6461
R7830

#6462
R7830

High-speed output specification 1

. #6463
E||R7831

#6464
F||RrR7831

High-speed output specification 2
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4.2 Bit Selection Parameters

Symbol
name
( #6465
R7832 L

#6466
1|\r7832 H

- #6467
21|R7833 L

High-speed input specification 4
#6468

3||r7833 H

- #6469
41|r7834 L

#6470
®(|R7834 H

- #6471
61|r7835 L

#6472
(R7835 H

#6473
81|r7836 L

High-speed output specification 3
#6474

9 ||r7836 H

- #6475
Allr7837 L

#6476
Bl(R7837 H

High-speed output specification 4

- #6477
Cl|r7838 L

#6478
[R7838 H

- #6479
Ellr7839 L

#6480
LR7839 H

(Note 1) Be sure to set the bits indicated - and blanks to 0.
(Note 2) Parameters #6481 to #6496 are reserved for debugging by MITSUBISHI.
(Note3) Functions marked with [l may not be available for some machine types.
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4.2 Bit Selection Parameters

Bit selection screen

RAFPID Monitrf Setup f Edit f Diasn

Mo. [ata MNo. Data Mo, Data Mo, Data

6481 UBEBREEE - 6416 VRRREEE | 6431 BEREREE | 6446 [SLafS
6462 BREBARNE - 6417 POBRRaGE | 6432 BRERAROE . 6447 PEBERAGY
6463 ABRRRReE | 6418 VAPABERE | 6433 BERERRE | 6443 VRBEBaEE
6484 PREREEE | 6419 VOABEEE | B454 BRERBEEE | 6449 188HEE6E
6465 PRRBRERE | 6428 YORRERGE | 6435 PRRBREE . 6456 YERBERRGE
6466 RERIEEE . B421 VOAREEE | B456 ERERBEEE . 6451 BEBEBERE
6467 BREBRERE | G422 PORREREE | 6437 BREBREDE . G452 PERBRRGE
6468 PBRRREE | 6423 VOPRREEE | 64358 BEEREREE | 6453 (SLa5[ Y
6483 BREBARNE | 6424 PORRRRGEE | 6439 BRERAROE . 6454 PEBERAGY
6418 PBERRRE | 6425 VOPAREEE | E440 BREREREE | 6455 [SLa5[ e
6411 BREBARNE | 6426 POBARRGE | 6441 BRERARE . 6456 PEBERAGY
6412 (BRRRRRE | B427 VRPARERE | B442 BEEReRRE | 6457 (SLasaY
6413 FREREE0 | 6428 VOABEEE | B443 BRERBEEE | 6458 BEBEBERE
6414 PRRBAERE | 6429 PopREace | 6444 PRRBREE . 6453 YERBERRGE
6415 REREEE | 64350 VOABEEE | B445 BRERBEUE . B460 BEBEBERE

ST |

Fosn
switch

Er come|Er come| Macro

4.3 Other Parameters
4.3.1 PLC Startup Condition Switchover

Parameter "#11004 PLCautorun enable" allows PLC to startup at NC startup even if no setting display unit is
used.
For safety, use this function only for the machine with no NC screen displayed by HMI.

(1) Basic common parameter

# No. Item Details Setting | Standard
range value
11004 PLCautorun PLC - Switch starting condition of the PLC.
automatic 0: Start PLC after NC screen startup 0,1 0

(PR) enable

startup valid 1: Start PLC at NC startup

(2) Precautions
Parameter "#11004 PLCautorun enable" is the parameter prepared on the assumption that the setting
and display unit is not used.
For the machine with NC screen displayed, to ensure your safety, always set "#11004 PLCautorun
enable" to "0" and start PLC after NC screen startup.
When PLC automatic startup is validated without confirming the pre-operation status on the NC screen,
unexpected incident may occur.

I1-15



5. Explanation of Devices

5. Explanation of Devices

5.1 Devices and Device No.

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

5.2 List of Devices

5.1 Devices and Device No.

Device Device Range Units Details Remarks
X X0 to X1FFF 8192 points 1-bit Input signals to the PLC. Machine input, etc.
Y YO to Y1FFF 8192 points 1-bit Output signals from the PLC. Machine output,
etc.
M MO to M10239 10240 points | 1-bit Temporary memory
L LOto L511 512 points 1-hit Latch relay (Backup memory)
F FO to F1023 1024 points 1-hit Temporary memory. Alarm message interface
SB SB to SB1FF 512 points 1-bit Special relay for link
B BO to B1IFFF 8192 points 1-bit Link relay
SM SMO to SM1023 1024 points 1-bit Special relay
\ V0 to V255 256 points 1-hit Edge relay
SW SWO to SW1FF 512 points 16-bit Special register for link
SD SDO to SD1023 1024 points 16-bit Special register
T TOto T703 704 points 1-bit/16-bit Timer (Fixed/variable boundary is set with *1
parameters)
ST STO to ST63 64 points 1-hit/16-hit Incremented timer (100ms unit)
C CO0 to C255 256 points 1-bit/16-bit Counter (Fixed/variable boundary is set with
parameters)
D DO to D2047 2048 points 16-bit/32-bit | Data register. Register for calculation
R RO to R13311 13312 points | 16-bit/32-bit | File register. CNC word I/F
W WO to W1FFF 8192 points 16-hit/32-hit | Link register
Z Z0to Z1 2 points 16-bit Address index
N NO to N7 8 points Master controller nesting level
P PO to P2047 2048 points Conditional jump, subroutine call label *2
P4000 to P4005
K K-32768 to K32767 Decimal constant for 16-bit instruction
K-2147483648 to Decimal constant for 32-bit instruction
K2147483647
H HO to HFFFF Hexadecimal constant for 16-bit instruction
HO to HFFFFFFFF Hexadecimal constant for 32-bit instruction

*1: The 10ms timer and 100ms timer are differentiated with instructions. (Refer to 5.3.4 Timer T)

*2 . The P device has two types of pointers, local and common. The number of points given above is the

total number of points.
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5. Explanation of Devices
5.3 Detailed Explanation of Devices

5.3 Detailed Explanation of Devices
5.3.1 Input/Qutput X, Y

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

Input X

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

(b) 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.

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

PLC

Hypothetical relay /
PB1 i X10 X10 !
5 : > | >
LS2 X11 X11 !
—_ i [ | i
; a pe | pol
PB16 § i X1F X1F !
_ ! [ | :
— /) — _J

Y '

Input circuit Program

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

Output Y |

(a) This outputs the results of the program control to the solenoid, magnetic switch, signal lamp or
digital indicator, etc.

(b) The output (Y) can be retrieved with the equivalent of one "A" contact.

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

; Y10 : Load
H ~ O-
i Y10 é :
e =
i Y10 :
o ;
R /A N )
YT '
Program Output circuit

(d) The output No. is expressed with a hexadecimal.
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5. Explanation of Devices
5.3 Detailed Explanation of Devices

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

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

(b) There is no limit to the number 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 all FO to F1023. 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

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

(b) There is no limit to the number 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 Relay for Link (SB), Special Register for Link (SW)

Special relay for
link (SB)
(a) This interacts between various kinds of network cards and PLC programs.

(b) ON/OFF control is applied due to various factors occurred at the time of data link. By monitoring
the special relay for link, abnormal state of data link can be detected.

Special register for
link (SW)
(a) This interacts between various kinds of network cards and PLC programs.

(b) Information at the time of data link is stored. By monitoring the special register for link, abnormal
area and the cause can be examined.
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5. Explanation of Devices
5.3 Detailed Explanation of Devices

5.3.4 Link Relay B, Link Register W

(1) Link relay B is the bit type device that performs data link with various link functions.
Unused area can be used as the primary memory, etc.

(2) Link register W is the word type device that performs data link with various link functions.
Unused area can be used as the primary memory, etc.

Link relay B, link
register W

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

(b) There is no limit in the number that can be used in the program.

(c) The relay and register No. are expressed with a hexadecimal.

5.3.5 Special Relay SM, Special Register SD

(1) Special relay is the relay whose application is fixed. (i.e. Carry flag of operation result, display request
signal to the setting display device, etc.) Do not use the currently unused area from SMO to SM1023 as
the primary memory.

(2) Special register SD is the data register whose application is fixed. (i.e. 1-second counter) Do not use the
currently unused area from SDO to SD1023 as the primary memory.

Link relay B, link
register W

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

(b) There is no limit in the number that can be used in the program.

(c) The relay and register No. are expressed with a decimal.
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5. Explanation of Devices

5.3 Detailed Explanation of Devices

(3) Some of the main relays and registers whose applications are fixed are listed below.
Refer to "Appendix 3 List of Special Relays and Special Registers" for details.

Device Name Details
SMO PLC error Turns ON at PLC error occurrence; resets when
changed from STOP to RUN.
SM12 Carry flag Used with various machine types
SM400 Always ON Always ON
SM401 Always OFF Always OFF
SM402 After RUN, turned ON by only | (For medium-speed ladder)
1 scan.
SM403 After RUN, turned OFF by
only 1 scan.
SM404 After RUN, turned ON by only | (For high-speed ladder)
1 scan.
SM405 After RUN, turned OFF by
only 1 scan.
SM410 0.1-second clock * ON/OFF is repeated every specified amount of time
SM411 0.2-second clock divided by 2.
SM412 1-second clock « Operation is continued even during STOP
SM413 2-second clock « Starts from OFF when starting up
SM414 2n-second clock ON/OFF is repeated according to the second
specified with SD414.
Device Name Details
SDO PLC error No. Error code when a PLC error occurs.
SD412 1-second clock Number of counts in 1sec unit
SD414 2n-second clock set Used for the 2n-second clock setting
SD420 Scan counter (Medium-speed | Number of counts per 1 scan
ladder) « After RUN, +1 is added every 1 scan.
SD430 Scan counter (High-speed
ladder)

5.3.6 Edge relay V

Edge relay V

X1 X10 V1
]| |1 4

s

/

> Edge relay

(a) This stores the operation result (ON/OFF information) from the head of ladder block.

(b) This can be used only at contacts. This cannot be used as a coil.

Operation results of X0,X1 and X10

are stored.

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

I1-20




5. Explanation of Devices

5.3 Detailed Explanation of Devices
5.3.7 Timer T

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

The 100ms timer and 10ms timer are differentiated by the instructions used. Refer to the following
explanation on basic instructions for details.

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 OFF
Iy i .
I T193 caoll OFF ON
‘ L f J 5 seconds |_
Input 100ms timer T193 contact OFF |<_>
conditions ON

(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 or file register R data can be used as the setting value.

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.

l_DispIay for 10ms timer instruction

ON
| R NI b
1] T1 coil OFF ON
‘ L ? 5 secnds |_
Input 10ms timer T1 contact OFF |<—>
conditions ON

(c) The value is set with a decimal, and can be designated from 1 to 32767 (0.01 to 327.67 s).
The data register D or file register R data can be used as the setting value.

(2) With the device T, the contact/coil is handled as bit device, and the current value is handled as word

device. In the function instructions described after, the word device T indicates the current value even if
there is no description about it.
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5. Explanation of Devices

5.3 Detailed Explanation of Devices

(3) Setting the timer setting value from the setting and display unit
The timer T setting value can be set with the following two methods.

« Method to validate the setting value (Kn) programmed with the sequence program (Fixed timer)
» Method to validate the setting value set from the setting and display unit (Variable timer)

(@)

(b)

(©)

(Note that even when this method is used, the setting value (Kn) must be programmed in the
sequence program. In this case, the Kn value will be ignored during the operation. When a data
register D is used for the setting value, the contents of the data register D will be the setting value
regardless of the parameter.)

Methods for setting the number of fixed timer and variable timer points

The ratio of the fixed timer and variable timer in all of the timer T points can be set with the bit
selection parameter.

The boundary of the two setting methods is set using 100 points of the timer as one unit. This setting
is validated when the PLC is restarted.

Variable timer Bit selection (#6454)
Remarks
Number of points| Range Bit3 | Bit2 | Bitl | Bit0
0 0 0 0 0 Use all points as fixed timer
100 (0 to 99) 0 0 0 1 )
200 (0 to 199) 0 0 1 0
300 (0 to 299) 0 0 1 1 > Use range other than that shown on
400 (0 to 399) 0 1 0 0 left as fixed timer
500 (0 to 499) 0 1 0 1
600 (0 to 599) 0 1 1 0 |
All points (0 to 703) 0 1 1 1 Use all points as variable timer

Variable timer validity setting bit on program side

A bit selection parameter is provided as a switch for the variable timer to invalidate all of the setting

values set from the setting and display unit and validate the setting values in the sequence program.
This setting is valid when the PLC is restarted. (This bit is valid also for the integrated timer.)

76 543210

#((6449)Data (0O 0 0 0 0 0 1 1)

) |

Use No. 6449 0: PLC timer screen setting valid

1: PLC timer program valid

0: PLC counter screen setting valid
1: PLC counter program valid

Methods for setting the setting value from the setting and display unit
The timer and counter setting value can be set from the parameter setting screen. Steps 1 to 4 also
apply for the counter.

1) The set value is validated when the PLC is restarted.

2) On the setting screen, only the number of variable timer points set with (a) are valid. The (a)
setting is immediately reflected on the display of the settable range.

3) The setting screen values are not affected even if the (b) "variable timer validity setting bit on
program side" setting is changed.

4) It is possible to judge whether the setting value is valid within the current storage ladder
(whether that timer is used with the setting value (Kn) in the ladder).

5) The timer type (10ms, 100ms) can be judged on the setting screen.
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5. Explanation of Devices

5.3 Detailed Explanation of Devices

5.3.8 Integrated Timer ST

€h)

The 100ms integrated timer is available for this count-up type timer.

100ms Integrated timer ST

(&) 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
instruction is executed.

X5

| AN —

I X5 OFF J 9 seconds | | | 6 seconds
P <—>|

T— Input conditions | | 1.5 seconds |

X7 100ms integrated timer

______ ON|—|
| [RSTSTATH  x7 OFF

Reset input STA47 reset instruction ON

9 seconds | | 6 seconds
[e—

ST47 coil OFF _ | >
1 second
ON
ST47 contact OFF
ST47 currentvalue | 0 > 1 ~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 or file register R data can be used as the setting value.

(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.

)

®3)

Handling the device ST types

With the device ST, the contact/coil is handled as bit device, and the current value is handled as word
device. In the function instructions described after, the word device T indicates the current value even if
there is no description about it.

Setting the timer setting value from the setting and display unit
The ratio of the variable and fixed can be set with the bit selection parameter in the same manner as
timer T.

Variable integrated timer Bit selection (#6453)

- - - - Remarks
Number of points| Range Bit7 | Bit6 | Bit5
0 0 0 0 Use all points as fixed integrated timer
20 (0to 19) 0 0 1 Use range other than that shown on left
40 (0 to 39) 0 1 0 as fixed integrated counter
All points (0 to 63) 0 1 1 Use all points as variable integrated timer

In the same manner as timer T, a bit selection parameter is provided as a switch for the variable
integrated timer to invalidate all of the setting values set from the setting and display unit and validate the
setting values in the sequence program. (This bit is used for both the timer T and integrated timer ST.)
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5. Explanation of Devices

5.3 Detailed Explanation of Devices

5.3.9 Counter C

@)

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

(&) The value is set with a decimal, and can be designated from 1 to 32767. The data register D or
file register R data can be used as the setting value.

(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 instruction.

(c) When the bit selection parameter is set, the counter current value (count value) will be held even
when the power is turned OFF. Note that some cannot be held depending on the version of
CNC.

)

®3)

With the device C, the contact/coil is handled as bit device, and the current value (counter value) is
handled as word device. In the function instructions described after, the word device C indicates the
current value (counter value) even if there is no description about it.

The counter C setting value can be set with the following two methods.
(&) Method to validate the setting value (Kn) programmed with the sequence program (Fixed counter)
(b) Method to validate the setting value set from the setting and display unit (Variable counter)

(Note that even when this method is used, the setting value (Kn) must be programmed in the
sequence program. In this case, the Kn value will be ignored during the operation. When a data
register D is used for the setting value, the contents of the data register D will be the setting value

regardless of the parameter.)

The ratio of the fixed counter and variable counter in all of the counter C points can be set with the bit
selection parameter.

Variable counter Bit selection (#6454)
- - - - - Remarks
Number of points| Range Bit7 | Bit6 | Bit5 | Bit4
0 0 0 0 0 Use all points as fixed counter
40 (0 to 39) 0 0 0 1 N
80 (0 to 79) 0 0 1 0
120 (0 to 119) 0 0 1 1 Use range other than that shown on
160 (0 to 159) 0 1 0 0 left as fixed counter
200 (0 to 199) 0 1 0 1
240 (0 to 239) 0 1 1 (N
All points (0 to 255) 0 1 1 1 Use all points as variable counter

The bit selection parameter is set using 40 counter points as one unit.

A bit selection parameter is provided as a switch for the variable counter to invalidate all of the setting
values set from the setting and display unit and validate the setting values in the sequence program.
(Refer to the explanation on the timer.)
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5. Explanation of Devices

5.3 Detailed Explanation of Devices

5.3.10 Data Register D

1)
)

®3)
(4)
()

(6)

The data register is the memory that stores the data in the PLC.
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

instruction will be the low-order 16-bit, and the designated data register No. +1 will be the high-order
16-bit.

Circuit example (Example) Use of the DMOV instruction is shown below.

0 | [ PP Py it The X0 to 1F data is
B IDMOVIK8X0; DO stored in DO, 1.
Data storage
D1 DO

High-order 16-bit , Low-order 16-bit
+—— | ——>

(XIF to X10) ' (XF to X0)

The data that is stored once in the sequence program is held until other data is stored.
The data stored in the data register is cleared when the power is turned OFF.

Values that can be stored: Decimal _ -32768 to 32767} For 16-bit instruction (Using Dn)
Hexadecimal 0 to FFFF
Decimal -2147483648 to 21474836477 For 32-bit instruction
Hexadecimal 0 to FFFFFFFF (Using Dn+1, Dn)

Data registers DO to D2047 are all user release data registers.
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5.3 Detailed Explanation of Devices

5.3.11 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 instruction
will be the low-order 16-bit, and the designated file register No. +1 will be the high-order 16-bit.

Circuit example (Example) Use of the DMOV instruction is shown below.

0 |, Foo-=- i T The X0 to 1F data is
] | DMOVIK8X0 1 RO stored in RO, 1.

————————-——— [

Data storage

R1 RO

High-order 16-bit Low-order 16-bit
———P|——»>
(X1F to X10) (XF to X0)

(3) The data that is stored once in the sequence program is held until other data is stored.
(4) With the file registers, the following registers are the user release.
R8300 to R9799, R9800 to R9899
The following registers of the registers above are not cleared when the power is turned OFF.
R8300 to R9799
The other file registers have fixed applications such as interface of the PLC and CNC, parameter
interface, etc., so use according to the application.

(5) Values that can be stored: Decimal _ -32768 to 32767} For 16-bit instruction (Using Rn)
Hexadecimal 0 to FFFF
Decimal -2147483648 to 21474836477 For 32-bit instruction
Hexadecimal 0 to FFFFFFFF (Using Rn+1, Rn)

5.3.12 Index register Z

(1) The index register is used as ornaments for the device (T, ST, C, D, R, W, SW, SD).

| | [Mov ke T70
159 | | MOV: K3 }_ZO

. o
165 || [MOV! K4x0D520 1 D570 indicates D(5+20)=D8

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

Hexadecimal 0 to FFFF
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5.3.13 Nesting N

(1) This indicates the master control nesting structure.
(2) The master control nesting N is used in order from smallest No.

A
|| [MC | NO!_ M15
NO—M15 T TTTTTTTTo
| |
[ 1 \ >“
B ' Execute when A condition is set.
|| [MC | N1 M16
NI—M16 T TTTTTTTTTT
| |
[ 1 , >
C ! Execute when A, B conditions are set.
| | : et Nol MA-
MC ! N2! M17
N2 ::Ml?l ! s s
| |
| ] , >*
' Execute when A, B, C conditions are set.
IMCRI N2
G Tt Reset MC2to 7
; Execute when A, B conditions are set.
IMCRI N1
. T Reset MC1 to 7
: Execute when A condition is set.
e Reset MCO to 7
MCR!_NO
|
| ' ba
, } Execute regardless of A,B,C conditions.

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

[MC NO M1i5]......... 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 O.
- 100ms integrated timer  : The current count value is retained.
- Counter : The current counter value is retained.
- OUT instruction : All turn OFF.
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5.3 Detailed Explanation of Devices

5.3.14 Pointer P

(1) What is a pointer?

A pointer is a device used with branch instructions. A total of 2048 points is used in all executed
programs.
The reserved pointers use the 4000 addresses separately.

(2) Pointer applications
(&) Jump instruction (CJ, JMP) jump destination designation and label (Designation of jump destination

head)
X13
I I [_ cJ ;on Jump to label P20 when
"""" X13 turns ON.
Label ||
\ || g Pointer
P20 I I

(b) Subroutine call instruction (CALL) call destination and label (Designation of subroutine program

head)
X10
N [CALL! P3:
I [CALL ! P33 1 Execute sub-routine
Label |1l _ program designated with
|1 Pointer
\ g label P33 when X10 turns
P33 I I
a .
[ RET |

(3) Types of pointers
The details of the pointers differ according to the program method.

(a) Independent program method
The following two types of pointers are used.
« General pointer : Pointer which can jump or call with a jump instruction or subroutine call
instruction
» Reserved pointer ; Pointer with fixed application, such as a start label

(b) Multi-program method
The following three types of pointers are used.
« Local pointer . Pointer used independently in each program
« Common pointer : Pointer which can be called with subroutine call instruction from all programs
being executed
» Reserved pointer ; Pointer with fixed application, such as an END label
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5.3.14.1 General Pointers

General pointers are pointer which can be used only with the independent program method, which lays
importance on compatibility with conventional models.

The general pointer can be used with the jump instructions and subroutine call instructions. The same pointer
No. cannot be used.

5.3.14.2 Local Pointers
Local pointers are pointers that can be used only with the multi-program method.
(1) What is alocal pointer?

(&) A local pointer is a pointer that can be used independently with each program stored in the CNC
controller. The local pointer can be used with the jump instructions and subroutine call instructions.
(b) The same pointer No. can be used in each program.
The pointers from PO to the common pointer usage range setting value (explained later) can be

used.
Program A Program B
The same pointer
¥ ¥
[ [CSTTTTTIo [ 23777 "o can be used.
CALLI PO CALLI PO
I L == I L -22-=
[Feno [FenD |-
X | | X | |
PO — | > || Por— ba
[ reT |- [ reT I
[Enp |- [Enp |-

(2) Concept of number of local pointer points

The local pointers split and use the local pointer area (arbitrarily settable with user settings) in all
programs. Up to the maximum No. of local pointers in use can be used in each program. When using the
local pointers in multiple programs, start use from PO.

An error will occur if the total of local pointers used in each program exceeds the setting number.

Program A Program B Program C
Use PO to P99 Use P100 to P199 Use only P249
in the program in the program in the program
100 points from PO to 200 points from PO to 250 points from PO t0....c.oueee.. Total of 550 points
P99 are occupied P199 are occupied P249 are occupied are used

When PO to P99 are
| used, only 100
| points are occupied.

e N e il
1
1

; used, only one
| point is occupied.
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5.3.14.3 Common Pointers
Common pointers are pointers that can be used only with the multi-program method.

(1) What is acommon pointer?

(&) A common pointer is a pointer that calls the subroutine program from all programs executed with the
CNC controller.
The common pointer can be used only with the subroutine call instruction, and cannot be used with
the jump instruction.

(b) The same pointer No. cannot be used as a label.

Program A Program C

-« i N
I [}
| [c_é\gg_fzfétzﬂ \Eﬁo“ | [caipo

P1805 t— | e
/\\

[ | fcALL P85 H | | o po=

| LCALLLPwOj [ ReT H

(2) Common pointer usage range

The common pointer usage range can be set with the GX Developer parameter settings. The range
following the set No. is the common pointers. The range that can be set as the head No. of the common
pointer is PO to P2047. The default value is set to 1800, and P1800 to P2047 can be used as common
pointers.

OnA Parameter |

PLE name

JPLCfile |FLERAS | Device | Program | Bootfile | SFC 140 assignment |

— Timer limit setting

Comman
e sp=ee I‘IDD mz [10me-1000me] pointer Mo, P I &fter  [0-4035) <
High speed |1D s [1ms--100ms) — |1_ :

processing moduletime [1--8)

— RUM-PAUSE contacts

— Dutput mode at STOP to RLM

% Previous state

129 fized scan
interval

5 Points occupied = .
RUM X I [*0-1FFF) by ety slot 1E Puaints

P&IJSE * I [#0-+1FFF)

— Spstem interrupt zetting

_ Interrupt counter I

Remote reset start Mo, [0--976]

128 fixed scan
I Alow o ms  (Bms-1000ms)

me  [Bms--1000ms)

RENE

|30 fiHeld sCan mz  [Gmz-1000msz)
. interva

" Recalculate [output is 1 scan later) 171 fixsd scan ms  [Sms-1000ms)
interval

Acknowledge * azsignment Drefault Check End Caticel

I1-30



5. Explanation of Devices
5.3 Detailed Explanation of Devices

5.3.14.4 Reserved Pointers
Reserved pointers are pointers with fixed applications.

(1) Independent program method

P4001 (high-speed) . Start label for PLC high-speed processing program.
P4002 (medium-speed) : Start label for PLC main (ladder) processing program.
P4005 (END) . Label indicating END.

P4005 (END) can be used as a device for the CJ instruction, etc., but cannot be used as a label.
In addition, it cannot be used for a CALL instruction device.

X17
723 | ["cJ I1P4005 H Jump to END when X17
—_——— o
turns ON.
[ |
726 | | g
[CAUTION]
1. Do not omit the P4002 (medium-speed) label even when using only the PLC main processing
program.
2. Do not use P4001 (high-speed) or P4002 (medium-speed) as a CJ instruction or CALL instruction
device.

3. Do not program to jump to P** in the PLC high-speed processing program from the PLC main
processing program.

4. P** used as a CJ instruction or CALL instruction device must be programmed so that it is in the same
program file as the label instruction.

The PLC will not run properly if even one of Cautions 1 to 4 is not observed.

I-31



5. Explanation of Devices
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(2) Multi-program method
(a) Label indicating END (P4005)

P4005 is used as the CJ instruction jump destination, and cannot be used as a normal label. It also
cannot be used as the CALL instruction call destination.

If CJ P4005 is executed when multiple PLC programs are registered with the multi-programming
function, the process will jump to the end of all PLC programs (in other words, the scan process is
canceled).

To jump to end of all processes

X17

[ SR

[CJ 1P4005 Cancel process (jump to

“““““ END of last program in
[ process) when X17 turns
I ON.

The following two methods of jumping to the end of each program are available.
« Sets the local pointer right before the END instruction and jumps to that position.
« Executes GOEND instruction. (Usable only with the extended instruction mode)

To jump to the end of the program

X17
|| 'cy IP100 -
I L 22 729V 7 Jump to pointer before
|| END when X17 turns
[
ON.
P100 [T
L Eno_H
xz
|| [ GOEND | Jump to END with
"""" GOEND instruction
| | g when X17 turns ON.
[

[Cautions for pointers in multi-program method]

1.

Each process (initialization, high-speed, main) is executed from the head of the program executed at
the start of each process.
Thus, the reserved labels for starting, used with the conventional models, cannot be used.
The common pointers can be used only with subroutine call instructions, and cannot be used with
jump instructions.
The labels using the CJ instruction, JMP instruction or CALL instruction as a device must be
programmed so that one of the following exists.

« If the pointer is a local pointer, it must exist in the same program file as the used instruction.

« If the pointer is a common pointer, it must exist in one of the registered program files.

The PLC will not run properly if even one of Cautions 1 to 3 is not observed.
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5.3.15 Decimal Constant K

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

(2) The decimal constant is stored by binary value in the PLC.

5.3.16 Hexadecimal Constant H

(1) The hexadecimal constant is used to designate the basic instruction, function instruction and exclusive
instruction values.
* 16-bit instruction : 0 to FFFF
* 32-bit instruction : 0 to FFFFFFFF
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6.1 Compatible Instructions and Extended Instructions

6. Explanation of Instructions

6.1 Compatible Instructions and Extended Instructions

The following two PLC instruction modes are available with this CNC. Characteristics and setting methods for
these instructions are explained here.

» Compatible PLC instruction mode (Usable model: 700 Series, 70 Series type Altype B)

» Extended PLC instruction mode (Usable model: 700 Series, 70 Series type A)

(1) Outline and differences of each mode
"Compatible PLC instruction mode" is set when instructions must be compatible with those of the
conventional machine type. In this mode, only the PLC instruction specification which is conventionally
compatible with can be used. If the extended PLC instruction is used, an execution error occurs at the
time of input or edit.

"Extended PLC instruction mode" is set when the extended instruction specification is used. "Extended
PLC instruction mode" includes the specification of "Compatible PLC instruction mode". (Note that
operations may differ for some instructions. Details are explained later.)

Specifications for each mode are given below.

. Compatible Extended PLC
Conventional . ) A .
) PLC instruction instruction
machine type
mode mode
_Number of basic 22 instructions — 37 instructions
instructions
Number of function : . 198
. . 71 instructions — : .
instructions instructions
Usable device 15 devices 22 devices —
Device designation
range of instruction — — Extended
argument
(2) Setting method of PLC instruction mode
PLC instruction mode is set by bit selection parameter #6452.
(a) Bit selection parameter
# No. Bit Item Details Setting Standard
range value
The condition of the usable instruction
PLC for the built-in PLC can be switched.
6452 | Bit1 instruction | 0: Op_erated in the compatible PLC 0.1 0
extension | instruction mode
valid 1: Operated in the extended PLC
instruction mode
(b) Notes

« This parameter will be valid when the power is turned OFF and ON again.

« If expanding the PLC instruction is disabled during the use of expansion PLC instruction, an error
occurs at PLC RUN.

 Even if expanding the PLC instruction is enabled in 70 Series type B, the instruction is ignored
and operated in the compatible PLC instruction mode.
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6. Explanation of Instructions

(3) Notes

6.1 Compatible Instructions and Extended Instructions

The following instructions have different operations even if they are the same instructions, depending on
each instruction mode. For these instructions, it is highly recommended that the instructions should be

replaced with ones that are usable in both modes.

Instruction Compatible PLC instruction Extended PLC instruction Instruction
mode mode replacement method
LD<= Operated as bit test instruction Operated as comparison ‘Replaceable
AND<= (Alternative instruction for " | operation instruction. instructions" given in
- (LD<=,AND<=,0R<= the instruction
OR<= LDBIT,ANDBIT,ORBIT) instruction) specification details for
Operated as comparison 'LDBIT" indicated in
LD<> Operated as bit test instruction. o peration instructi%n "6.2.12 Special
AND<> (Alternative instruction for (IE)D<> AND<> OR<>. Instructions for Old
OR<> LDBII,ANDBII,ORBII) \ n ' Machine Type
instruction) oo
Compatible
. Refer to "Appendix
Alternative instruction for DEFR Ouﬁgga;i?i:: éii?]lggtiigge 1.3.1 Alternative
ANDP (pulse in respect to the i?]struction (ANDP Circuits Resulted from
operation result) instruction . o the Ban on DEFR
instruction) L
Instruction

I1-35
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6.2 Instruction Tables

6.2 Instruction Tables
6.2.1 How to Read Instruction Table
The instruction tables have been made according to the following format.

3 No. of
g 2 steps | O
s o g 8,
0 @ 0= - S5 | & . o
5 |6] <23 Symbol Process details 52 |2 g |T| 28
5 == 3 =1
BT s |2 5|8 88
= 8 = S
=
+
(D)*+(S)~(D) Tl |m|3 ]3| 86
T R (BIN) Tl 7| e
T |2
= o
Z = : g5
z + | LEISIESIIOH | oyvs2-0) Isl 2| 2| ss
wp | {FPiISiiS3IDH | BIN) ~ lala|s| oo

—~
(2]
~

o @ O (4) ©®) @ ® © o

(1) « = « Classifies instructions according to their application
(2) +  « Indicates the processing unit of instructions.

(3) *  « Indicates the instruction symbol used to enter the instruction in a program
Instruction code is built around the 16-bit instruction, with the following notations used to mark 32-bit
instructions, instructions executed only at the leading edge of OFF to ON, real number instructions,
and character string instructions.
* 32-bit instruction « « » The letter "D" is added to the first line of the instruction
(Example)
+ e D+

v v

16-bit instruction 32-bit instruction

« Instructions executed only at the leading edge of OFF to ON ¢ « « The letter "P" is appended to
the end of the instruction

(Example)
+ —_— +P
Instructions Instructions executed only at the

executed when ON  leading edge of OFF to ON

(4) » « « Shows symbol drawing on the ladder

TTETE TTETETEH
Indicates destination Indicates destination
Indicates source Indicates source
—» Indicates instruction symbol ——Indicates instruction symbol
Destination.......... Indicates where data will be sent following operation
Source........ooeunnnn. Stores data prior to operation
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6.2 Instruction Tables

(5) *  « Indicates the type of processing that is performed by individual instructions

(D) + (S) —» (D) (D+1,D) + (S+1,S) —» (D+1,D)
16 bits 16 bits
-
L» Indicates 16 bits L Indicates 32 bits
D+1 D
[Upper 16 bits] [Lower 16 bits]

(6) * « » The details of conditions for the execution of individual instructions are as follows.

Symbol Execution Condition

No Instruction executed under normal circumstances, with no regard to the ON/OFF status
symbol | of conditions prior to the instruction.
recorded | | the precondition is OFF, the instruction will conduct OFF processing.

Inl Executed during ON; instruction is executed only while the precondition is ON. If the

precondition is OFF, the instruction is not executed and no processing is conducted.

Executed once at ON; instruction executed only at leading edge when precondition
¥ goes from OFF to ON. Following execution, instruction will not be executed and no
processing conducted even if condition remains ON.
Executed once at OFF; instruction executed only at trailing edge when precondition
1 goes from ON to OFF. Following execution, instruction will not be executed and no
processing conducted even if condition remains OFF.

(7) « « « "w" mark indicates that the instruction is an extended instruction.
An extended instruction operates in "Extended PLC instruction mode". When an extended instruction
is used in "Compatible PLC instruction mode", an error occurs at input, edit or execution.

(8) *  « Indicates the number of steps when storing each instruction.
This is the number of steps that is consumed when each instruction is stored in F-ROM. Refer to "2.6
Storing PLC Processing Program and Execution Mode " for details.

(9) + « « Indicates the number of steps when executing each instruction.
This is the number of steps that is consumed in the PLC processor execution area when each
instruction is executed. The number of steps may be different from that of when stored in F-ROM.
Refer to "2.6 Storing PLC Processing Program and Execution Mode " for details.

(10) » « « Indicates the page numbers where the individual instructions are discussed.
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6. Explanation of Instructions

6.2 Instruction Tables
6.2.2 Basic Instructions
. No. of
z g Q 0 | m steps g "
o3 =1 S | = m S o
2| o | @sg Symbol Process details 22 ||| X | =0
(%] S5 9 = —~ > o 9] © 5"'
| < > o 2|5 |2 | 5=
gl S S5 5 |- S = 3
=}
LD 1 ' Start of logic operation 12|12 | sg
! ! (A contact operation start) o2
1 L Start of logic negation operation 12 | 12
LDl | 2 (B contact operation start) a| 2| o8
Logical AND 1/2 | 1/2
] L
AND ! (A contact serial connection) q| 2| 58
Logical AND negation 12 | 1/2
[P
ANI - (B contact serial connection) q| 2| 58
OR | /| | Logical OR . 1/2 1/? 58
(A contact parallel connection) 1| "2
| L | | Logical OR negation 12 | 1/2
ORI - (B contact parallel connection) a| | S8
-—r-1k-r+-4k-r- i i
ANB L L] AND beMeen logical blocks (Serial 111 60
==dk=- ==dF-- connection between blocks)
-—r-dk----- k-1~ i
ORB ! | OR between Ioglpal blocks 111 60
-=q4k----- k== (Parallel connection between blocks)
LoP | } it Starts leading edge pulse operation w1204 62
vs)
& LDF % il Starts trailing edge pulse operation n 1/?1 4 62
o
g @ | ANDP it Leading edge pulse series connection [ ] 1/?1 4 62
c
g'- ANDF il Trailing edge pulse series connection n 1/?1 4 62
=}
OrRP | | fH J'| Leading edge pulse parallel connection n 1/?1 4 62
OrRF | | il J| Trailing edge pulse parallel connection n 1/?1 4 62
INV Inversion of operation result m| 1|3 64
MEP ! Conversion of operation result to leading al 113 65
edge pulse
MEF ; Co_nyersmn of operation result to al 113 65
trailing edge pulse
WV Conversion of operation result to
EGP j leading edge pulse (Stored at Vn) m| 13 66
vn Conversion of operation result to
EGF | - 1
G ! trailing edge pulse (Stored at Vn) " 3 66
E— i 1/2 | 112
ouT >4 | Device output S5 67
ouT T/Icf —— < >—+ 100ms timer/counter output 4 | 3| 6971
OUTH| — < > | 10ms timer output 43| 69

*1: Argument will be 2 steps at F device.
*2: Argument will be 1 step at bit device, 2 steps at word device.

(To be continued on the next page)
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6.2 Instruction Tables
Basic instructions (continued)
o No. of
= 5 steps o
5| .2 8T o= 5o
Q o 0 = ) = — m o o
plo | @f Symbol Process details 22 || g | x =0
o |2 2= == 1218 8| 8¢
5| S SS|#|g 5| 5™
= = S = =
=}
i 1/2 | 1/2
SET Device set S1H5 73
i 1/2 | 1/2
RST Device reset ol A 75
RST T/C Timer/counter reset 4 | 2 75
MC Master control start 2 |2 77
MCR Master control release 1|1 77
PLS (_Be_nerate one .cycle v_vorth of pulses at In 5| 2 79
rising edge of input signal
PLE Ge.nerate one c;ycle worth of pulses at 1 5| 2 79
o falling edge of input signal
[%2]
) FF Reversal of device output f |m|2]|5] 8
2 @
(%] =
= SFT . o M 2 |12| &2
4 Device 1-bit shift
> SFTP f |m|2]|6]| 8
MPS Registration of operation result 1|1 84
MRD Read of operation results registered in 1|1 84
MPS
Reading and resetting of operation
MPP . . 1 1 84
results registered in MPS
NOP Ignored (For program deletion or 1|1 86
space)
NOPLE Ig_nored (To change pages during al 1 l1 86
printouts)
PAGE Ignored (Subsequent programs will be al 1 l1 86
controlled from step 0 of page n)

*1: 2 steps when the argument is F device.

*2: 1 step when the argument is bit device; 2 steps when the argument is word device.
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6.2 Instruction Tables

6.2.3 Comparison Instructions

. No. of
3 a Q £<r| Q steps 8 0
o3 » = S0 | & m| o
2| w | @sg Symbol Process details 22 ||| X | =0
o |2 = == |3218 8| 27
2| S 23 |%|g |2 |&°
2| 3 S5 |3
=}
LD= 313 90
[5=Y . . J—
o _ Continuity state when (S1) — (S2)
= AND= Non-continuity state when (S1) &= (S2) 3|3 90
OR= 313 90
LDD= 3/4 | 3/4 92
Continuity state when 1
w —
N _ (S1+1,51)—(S2+1,S2) 3/4 | 3/4
g ANDD= Non-continuity state when 10 92
ORD= (S1+1,51)7(S2+1,S2) 3,*411 3,*4{ 92
LD<> m| 3|3 90
[ . .
> Continuity state when (S1) 7 (S2)
= AND<> Non-continuity state when (S1) — (S2) =3 3 90
OR<> m| 3 3 90
~ / /
3/4 | 3/4
<>
LDD Continuity state when "l 92
w
N (S1+1,51)7(S2+1,S2) 3/4 | 3/4
g ANDD<> Non-continuity state when W e 92
S1+1,S1)—(S2+1,S2
ORD<> (S1+1,S1)™(52+1,52) m|34]34] o
LD> 313 90
[5=Y . .
5 Continuity state when (S1)” (S2)
- | AND> . 3|3 90
g Non-continuity state when (Sl)§(82)
OR> 313 90
> 3/4 | 3/4
LDD> Continuity state when N 92
w
S (S1+1,S1)> (S2+1,52) 3/4 | 3/4
o. ANDD> Non-continuity state when | w1 92
- <
ORD> (S1+1,51)=(S2+1,S2) 3/*4} 3/4_ 92
LD>= m| 3|3 90
e - >
) _ Continuity state when (S1) = (S2)
i | AND>= 313 90
g Non-continuity state when (S1) < (S2) -
OR>= m| 3 3 90
2
- 3/4 | 3/4
LDD> Continuity state when I 92
w >
N - (S1+1,81)=(S2+1,S2) 3/4 | 3/4
g ANDD>= Non-continuity state when W e 92
<
ORD>= (S1+1,S1)<(S2+1,S2) w|34]3a] o

(To be continued on the next page)
*1: 1 step is added when either S1 or S2 is a constant number.
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6.2 Instruction Tables

Comparison instructions (continued)

- No. of
= 5 steps O
o8 2 eX | b 3o
pE4 o) 0 = ) > g — m o o
g | o Q5 Symbol Process details Qe |=| @ | X% = @
o | @ S e == e 3 =)
= o o o —~ S c o~
2| 3 AR
=}
LD< 3|3 90
N -
= Continuity state when (S1) < (S2)
i | AND< . 313 90
g Non-continuity state when (S1) = (S2)
OR< 3|3 90
< 3/4 | 3/4
LDD< Continuity state when 1 92
w
S (S1+1,81)<(S2+1,52) 3/4 | 34
g ANDD< Non-continuity state when S 92
- >
ORD< (S1+1,S1)=(S2+1,S2) 3/*? 3/4_ 92
LD<= m| 3|3 90
[ - <
) _ Continuity state when (S1) = (S2)
. | AND<= 3|3 90
=4 Non-continuity state when (S1) ~ (S2) -
OR<= m| 3|3 90
<
- 3/4 | 3/4
LDD< Continuity state when I 92
W <
N - (S1+1,51)=(S2+1,S2) 3/4 | 3/4
=3 ANDD<= Non-continuity state when I 92
>
ORD<= (S1+1,S1)~ (S2+1,S2) . 3,*? 3,*4{ 92

*1: 1 step is added when either S1 or S2 is a constant number.

6.2.4 Arithmetic Operation Instructions

5 No. of
3 2 OF |m steps g "
O 8| oz ) 52 (& m| o®
5121 <5 Symbol Process details 22 L]l | Q| 20
S & = = =] 3 I5)) -9,, 6..,
= 5 So 2|3 |2 | &7
2| 3 153
S
+ 3 3 96
(D)+(S)~(D) JL|s
2| P (BIN) f |m| 3| 7] 96
o
i (S1)+(S2) (D) TL] |44 o
g +P (BIN) f |m| 4| 8| o4
vg)
= 3/4 | 3/4
= b+ (D+1,D)+(S+1,S)—(D+1,D) JL w338 100
BIN
@ | D+P (BIN) £ w3478 100
&
=3 D+iS1:S2:D 4/5 | 4/5
o+ | —brstis2ipH (S1+1,S1)+(S2+1,S2)—(D+1,D) IL 2| 2| 98
o | —BEITRIOH O IHEEIEIE

(To be continued on the next page)
*1: 1 step is added when S is a constant number.
*2: 1 step is added when either S1 or S2 is a constant number.
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Arithmetic operation instructions (continued)

6.2 Instruction Tables

No. of
nY s steps g
o) o » a gg Y P & v
20 | @¢c Symbol Process details 2c |=| @ | x =@
a |2 > 2 == /2|35 |8 |Tg
s | & SS|*|1&|5|8"
= [+ o =
=
- 33| 9
(D)—(S)(D) .
p| P (BIN) F |m| 3| 7| 9
)
' (S1)—(S2)~(D) JL] ja]e] &
- P (BIN) f (m| 4| 8| 94
@
Z . M 3/4 | 3/4
° (D+1,D)—(S+1,S)—~(D+1,D) m | | 100
@ | DP (BIN) f w3478 100
& .
g . PSR 4/5 | 4/5
o- | —L H (S1+1,51)—(S2+1,52)—(D+1,D) IL 2| 2| %8
D-P —[D-Pi S1:S2: D]—+ (BIN) f - 4/*5;) 8/523 98
FTSTTSTD
sl | Tt P i sp)-pia) il I
- | «p —[PisiTssinH | (BIN) £ lm| 4|8 102
@
Z| | pr | —ADrisiis2iDH | (S1+1,51) X (S2+1,S2) JTL| [45|45] 104
> e — (D+3,D+2,D+1,D)
= | pp | —IDP.SLiS2:D H | (BIN) | m| 45809 104
ol —L/.istis2:DH |(s1) + (S2) 4 | 4| 102
il e — — Quotient(D),Remainder(D+1)
~| | m» | —LPisiis2DH | BIN) f |m| 4|8 102
vs)
Z D/ 181782 (S1+1,S1) + (S2+1,S2) 415 | 415
g| M —t HI= Quotient(D+1,D), JL 2| | 104
Z| pp | —DFEITSEIDH (B”\Fli)emainder(D+3,D+2) £ | m|45(89] 104
B+ | —B+.S1:S2:D H (S1)+(S2)—(D) Il |m| 4|5 106
g B+p | —BHPI 8178276 | (BCD) f |m|a| 9| 106
Q
= ) BITSI185TD
5 B- | —L H (S1)—(S2)~(D) m| 4|5 106
2 .| sp | BFEITETEH | (BCD) f |m| 4| 9| 106
o | @
| = B¥TSIT85TD
: Br | —I{B*Is1is2'D H (S1) X (S2)—~(D+1D) m| 4|5 108
3 pp | —BPLSIIEIDH | (BCD) f |m| 4|9 108
@ e ——
9 B/ | —IB/iS1iS2:DH | (s1)+ (S2) m| 4|5 | 108
= w—— — Quotient(D),Remainder(D+1)
B/P —B/P:iS1:S2:D H (BCD) f |m| 4|9 108

*1: 1 step is added when S is a constant number.
*2: 1 step is added when either S1 or S2 is a constant number.
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6. Explanation of Instructions

Arithmetic operation instructions (continued)

6.2 Instruction Tables

o No. of

3 5 om steps 9
o § w = S a rg 2 ®
plo | @f5 Symbol Process details a2 |l g | ¥ | =0
°le| 75 == 2|8 |3|Ss

c o O o - E c o

=3 > 5 5 % g =1

=

~ | INC 2 | 2| 110

(e}

& (D)+1—(D)

= | INCP f |m| 2] 6| 110
+1

w | DINC 2 | 2| 112

> (D+1,D)+1—(D+1,D)

~ | DINCP o jm|2]6| 112

~ | DEC 2 | 2| 110

& (D)—1—(D)

=~ | DECP f |m| 2] 6| 110
-1

w | DDEC 2 | 2| 112

> (D+1,D)—1—(D+1,D)

=3 DDECP f | ] 2 6 112
o5 NEG -(0). ©) 2 | 2| 114
ER-s X BIN data
'§ NEGP f |m| 2|6 ]| 124
[¢)
28 DNEG « (D+1, D) —— (D+1, D) Tl |m{2]2| 114
R =3
N | F | DNEGP 4 BIN data f ) 6 114

*1: 1 step is added when S is a constant number.
*2: 1 step is added when either S1 or S2 is a constant number.

6.2.5 BCD<->BIN Conversion Instructions

o No. of
= s steps 9
= 7 O |m P R0
Q o [ . > g — m o ®
plo | @f Symbol Process details Qe |=| @ | % 3 @
w |2 5= == |28 |8 |83
5 S SS|~|® |5 | o~
= = e = =
=}
BCD
3 BCD conversion J—I— 3 3 116
& ‘S)——> O
» | = | BCDP £ BIN (0 to 9999) f lm| 3| 7] 116
(@]
O
w | DBCD BCD 33| 116
g . (S"’l, S) conversion (D+l, D)
= |DBCDP £ BIN(0to 99999999) $ w3 7] 116
BIN
'5 BIN .(s)conversion ) J—I— 3 3 118
g —_—
w | = | BINP +__ BCD (0 to 9999) f |m| 3|7 | 118
zZ
w | DBIN BIN 3| 3| 118
g . (S+l, S) conversion (D+1, D)
= | pBINP | —DBINP:S:D 4 BCD (0t0 99999999) f |m| 3] 7| 118
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6.2 Instruction Tables

6.2.6 Data Transmission Instructions

. No. of
3 =3 steps O
8 2 SRy 180
O|§ | o= . 58 | = m| o®
2 | nw | @¢ Symbol Process details 22 || g | x = ®
%] (%] S Q == |3| & (o) T =
s s 53 |2|3 /2| g%
3. = == e | 5 S
=
= | MOV 3|3 | 120
i (> D)
= | Movp f |m| 3] 7] 120
« | DMOV JL 34133 120
= ; - (S+1,8)—— > (D+1,D)
) =)
g: o | ow B JL|m| 3|3 122
S|2 46 > (D)
Z | cMLP f w3 7] 122
w | DCML m| 341341 122
e &9 »(O+1D)
=~ |DCMLP £ [ m | 3478 122
~ | XCH 3|3 | 124
@ .(D1) «— (D2)
Ol =
% =3 XCHP f | | 3 7 124
(0]
2 | . | DXCH 1L 3| 3| 124
3 ; - (D1+1,D1) «—» (D2+1,D2)
2 | o |BMOV | —BMOVISTD I H | ) ) 4| 4| 126
32| @ = ==
z75| g — i ———___n
8> = |Bvovp| —BMOVFI ST T H | == = f |mw| 4|8 126
]
e ey s
8% 1 | FMOV —{FMOV S D in_H (D) 4| 4| 128
328 & () ég}l
87 = |[FMovP| —EMOVPISiDin H == f |m| 4|8 | 128
Q
: Transfer of i d i
] STMOV ransfer of timer and counter setting Inl 6 | 31 130
7 @ value
)
)

*1: 1 step is added when S is a constant number.
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6.2 Instruction Tables

6.2.7 Program Branch Instruction

. No. of
= = steps o
o a Q r><n I-><'-| P 6w
012 | oz S0 |2 m| o®
2lo2 | a5 Symbol Process details a2 |Zlg | X | S0
o | 2] 32 == 12| |38 |82
c o [elNe] (,0.. a c 6 =
'_2. 5 == & = 3
=}
Jump to Pn upon establishment of
cJ input condition Il 2|2 131
(&
5| - IMP Jump to Pn unconditionally m| 2|2 131
©
--------------------- Jump to END instruction upon
END . . . 134
GO GOEND.. establishment of input condition IRLIENE: 3
g - | FEND CEERD End process during sequence 111 133
g 8 program
g END End sequence program 1)1
w
< -
8 g CALL Execute P** sub-routine program after IL 2|3 135
=C i 1+
2| . |caLLp input conditions are met a2 7 135
D
E ) RET Return to main program from 111 135
5 subroutine program
- | FOR Execute the interval between m| 2| 3| 137
| - | NEXT and |NEXT] for n times. ml 1] 3 137
]
) T .
= | . |BREAK Forcibly end the execution of the T |m| 3|4l 130
5 interval between and
- BREAKP NEXT], and jump to the pointer Pn. | 5 | ®| 3 | 8 | 139
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6.2 Instruction Tables

6.2.8 Logical Operation Instructions

. No. of
o > steps O
o 2 gX |1 P 6w
212 |<es5 Symbol Process details 22 L]l | Q| 2o
w |2 S oo == |22 |8 | Sg
2| S Sg %8 2] §"
= > e o =
=
WAND m| 3|3 | 142
(D) (8)—(D)
~ |WANDP o m| 3| 7| 142
(o]
D- : R b
= | WAND | —[WAND:S1:S2:D H M 4 | 4| 141
5 +(S1) /\(52)— (D)
<. WANDP| —{WANDP:S1:S2:D H f w48 | 1
]
2 DAND DARND 'S15 (L | [34)34] 142
O - (D+1,D) A(S+1,S) —(D+1,D)
¢ |DANDP —{DAND:S1:S2:D H w3478 142
=) .
=~ | DAND | —[DAND;S1:S2:D. H [ [m|45]45] 141
- (S1+1,81) A\ (S2+1,S2) - (D+1,D)
HYEPTY 4/5 | 8/9
DANDP | —[DANDPiS1:S2:DH £ | m|45]89 141

(To be continued on the next page)
*1: 1 step is added when S is a constant number.
*2: 1step is added when either S1 or S2 is a constant number.
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6. Explanation of Instructions

6.2 Instruction Tables
Logical operation instructions (continued)
o No. of
3 =1 om steps 9
08| a2 Sx |% o
plw | @f5 Symbol Process details a2 |l g | ¥ | =0
o |2 S oo == 2|2 | 8| 2¢
5 S SS|~|&|s| o~
=4 =] < g' =
WOR m| 3|3 | 145
-(D)\V/(S)—(D)
o | WORP f |m| 3| 7| 145
) P
= | WOR | —{WOR iS1is2:D H 4| a 144
- -(S1)\/(S2)—(D)
& WORP | —[WORP:S1 :S2 i DH T |m| 4| 8| 144
o
2]
o) DOR 3/413/41 145
X . (D+1,D)\/(S+1,S) —(D+1,D)
w | DORP | —[WNXR iS1iS2:DH | w | 34|78 145
N
o) .
= | DOR | —{DOR:S1:S2:D H [ |m|45]45| 144
- (S1+1,S1) \/(S2+1,52) - (D+1,D)
TSyESTY 4/5 | 8/9
DORP | —{DORPiS1:S2 :D H (w4380 144
WXOR m| 3|3 | 148
-(D)>A(S)— (D)
~ |WXORP F |m| 3| 7| 148
(@]
O- 0 T .
~ | WXOR | —{WXOR iS1:s2:D H 4 | 4| 147
m - (S1)\4(S2)— (D)
S WXORP| —{WXORPiS1:S2: D f |m| 4| 8| 147
n
< -
2 DXOR 1L 3% |30 148
Py - (D+1,D)34(S+1,S) — (D+1,D)
3/4 | 78
o | DXORP | m |34 78| 148
o
=~ | DXOR | —[DXOR i S1:S2:D H [L | m|45]45 147
- (S1+1,S1) %4 (S2+1,S2) - (D+1,D)
15711851 4/5 | 8/9
DXORP| —[DXORPIS1iS21DH f w4383 147
WXNR m( 3|3 ]| 151
-(D)>4(S)— (D)
~ |WXNRP f w3 ] 7| 151
z | @
= | ¥ | WXNR | —{WXNRiS1iS2'D H m| 4| 4| 150
3 - (81)3+(S2)— (D)
G WXNRP| —{WXNRP:S1:S2:DH 4 |m| 4| 8| 150
<
[¢)
g DXNR J—I_ - 3/*‘} 3/*41- 151
g -(D+1,D) \4(S+1,S) — (D+1,D)
o @ [DXNRP £ | m |34 151
3 | o
= | DXNR | —[DXNR_iS1iS2: DH [ | m|45|45] 150
- (S1+1,51) 4 (S2+1,52) —(D+1,D)
DXNRP | —[DXNRP:S1:S2: D H o |m|43]83] 150

*1: 1 step is added when S is a constant number.
*2: 1 step is added when either S1 or S2 is a constant number.
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6. Explanation of Instructions

6.2.9 Rotation Instructions

6.2 Instruction Tables

. No. of
= 5 steps o)
ol 8 ] o |m P 6w
p4 D n = . > g —~ m o
2 lo | @5 Symbol Process details Sc (=] Q| X% =2
o |2 | 5= == |3/ |8 | B¢g
[ o o O —_ a c o
gl 3 >S5 |° Q 2 =
S
ROR 3 |34 153
o RORP Rotate n bits right. f m| 3 |78 153
o)
=~ | RCR ‘b15 (0) pO ‘S'V'12| 3 |3/4] 153
z £ g
= RCRP Rotate n bits right. f m| 3 |7/8] 133
o
= D+1 D
%_ DROR b31~ D16 bis—bo SM12‘ 1L 3 |3/4| 157
3
|
% DRORP Rotate n bits right. f u 3 718 157
=) (D+1) (D)
=~ | DRCR b31~bi6 bi5~b0  SM12 1L 3 |3/4| 157
[ | 1 7
DRCRP Rotate n bits right. f m| 3|78 5
ROL ‘SM”L F15 ©) bo‘ I 3 |3/4| 155
N 2
|
5 ROLP Rotate n bits left. f m| 3 |78 155
o
= | RCL |5M12| e @ b0| 1L 3 |3/4| 155
. ME ‘
= RCLP Rotate n bits left. f |m| 3 |78] 155
o
5 (D+1) (D)
g- DROL ‘SMlZ b31 ~ b16 bl5~ b0 3 | 3/4 159
DROLP TS — 159
f};" Rotate n bits left. f m| 3|78
=3 D+1 D
~ | DRCL SM12| b3:(L~b?I.6|b15(~)b0‘ 3 |3/4 159
D | 3
DRCLP DRCLP:D :n ‘ ‘ 159
c —[ """"""""""""""" H Rotate n bits left. f m| 3|78
~ | SFR bn_bo 3 |34 161
D
O
2| 7| sFrRP \bO ‘swuz‘ + |m| 3 |78| 161
0
wn @) n
% g DSFR D) 3 |34 163
8 (YT T 117
S |DSFRP| ——DSFRPID Tn H I\Fl . I\I‘I f |m| 3 |78| 163
= 0
]
—~ | SFL J b‘15 lb”‘ |b°‘ 3 |34 161
(e}
(e}
~ | ¥ | SFLP SM12 b15 bo $ |m| 3 |78]| 161
e L] [ [ [0~0]
" n
S| o
|2 DSFL ) 3 |3/4] 163
8 | | LLITRTTTL]
S |DsFLp | —BSFLPID Th H v £ |m| 3 |78]| 163
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6. Explanation of Instructions

6.2 Instruction Tables
6.2.10 Data Processing Instructions
. No. of
= 5 steps 9
s | 3 oR |pp=P 1 g,
o183 = _ S0 | & m| o
2| » | a@sg Symbol Process details 22 ||| X | =0
o |2 3= == gl | 8| 2T
s | 3 Sg|2|g (s | 5"
= > e g' =
S2
L | sER | SERISITEIIBTH | (5D £2 56| 165
o i PN
oy
w | = | SERP | —fsERPis1is2 D H > (D): Match No. 4 |m|5|10]| 165
8 (D+1): Number of matches
3 . 32 bit
5 DSER | —DSER s1is2: D H ) (s2) m| 5|6 | 165
5 = i —
oy —r——
~ |DSERP| —DSERP; S1iS2:D H > (D): Match No. f |m| 5 |10 165
(D+1): Number of matches
P
S SUM s 3| 3| 167
2|2 b5 bo
e | T
o | ¥ | sump ———C—— (D): Number of "1"s Y im| 3| 7| 167
o
c
2 | DSUM (S+1) (S) m| 3|3 | 167
5 | g T, (D): "1
2 | = |Dsump (D): Number of *1"s T lm| 3| 7| 167
- | SEG 31000 o 3| 3| 169
1 D
oy
= 7SEG
g SEGP f |m| 3] 7| 169
o
& | ., | DECO 87256 decode 4 | 4| 111
9:‘.‘ (S) Decode (% .
~ |DECOP| —DECOPi SiD inH n Lo 2" bit f |m|a]| 8| 171
m N, ENCO | —[ENCOi s iD i nH 256 8 encode ml 4| 4 173
8 o — Encode (D)
Q. =3 H H H . ' 12 bit
3 ENCOP| —{ENcoP: s D inHH ﬁI nl f |m| 4| 8| 173
- 16-bit data average value
S dl o ’ : :
=3 4 S.AVE | —[SAVE. SiD | 1 n ) 7 4 175
c8| & ' ».H Tz (St — (D) 3|
£2 <
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6. Explanation of Instructions
6.2 Instruction Tables

6.2.11 Other Function Instructions

. No. of
S > steps | O
8 2 gX |1 P 6w
O |8 0 =3 ) 58 |2 m P
212125 Symbol Process details 22 L]l | Q| 2o
o |2 2= == 12|18 |8 | B3
5| S 23 |%|g || 5"
=. =} S z S
~— © S
)
2
< .
> | — | ssTC Carry flag contact (SM12) is turned int 4|1 176
@ ON.
n
o
&
23| _ | scLc Carry flag contact (SM12) is turned Inl 41| 176
23 OFF.
©«
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6. Explanation of Instructions

6.2.12 Special Instructions for Old Machine Type Compatible

6.2 Instruction Tables

. No. of
s |, 2 o gl | 8,
Q D n = . > g —~ m o
212125 Symbol Process details 22 L]l | Q| 2o
w | 59 == |2|8 |8 | Bc
@ c o oo |4 > 2 o~
gl S == & = 3
=}
Bit test (A contact operation start
LDBIT handling) (Note 1) Il 32| w7
Bit test (A contact series connection
ANDBIT handling) (Note 1) Il 312|177
Bit test (A contact parallel connection
w | = | ORBIT handling) (Note 1) Il 32| w7
=1 2 Bit test (B contact operation start
LDBIl handling) (Note 1) Il 32| ™
Bit test (B contact series connection
ANDBII handling) (Note 1) Il 3|2 118
Bit test (B contact parallel connection
ORBIl handling) (Note 1) Il 32| 11

(Note) These instructions can be used with the compatible instruction mode as they are compatible with old
machine types but will not be available in the future.

6.2.13 Exclusive Instructions

- No. of
= 5 steps o
g > Of |m P 5w
o 0] 0 = . = g I m o @
gl v | @5 Symbol Process details Sc (=] Q| X% =2
a n > 8 = = g o 8 -9,, ah
5 ] S8 |~|8 |5 | &~
=) =] s S Q 5 S
— D =1
K1: Tool No. search 191
K2: Tool No. AND operation search 192
K3: Tool change 193
K4: Arbitrary position tool change 194
K5: Forward run of pointer 195
> gesege .
3 | — | SATC | fSATCKnRnRmMiH | K6: Reverse run of pointer 8 | 5| 195
K7: Forward run of tool table 196
K8: Reverse run of tool table 196
K9: Tool table read 197
K10: Tool table write 198
K11: Automatic write of tool table 199
I K1: Rotary body index 204
3 | — | sroT | —BROTKnRNRmMAH olary body 8 |5
= K3: Ring counter 207
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6. Explanation of Instructions
6.3 Data Designation Method

6.3 Data Designation Method

The following three types of data can be used in each instruction.
(1) Bit data
(2) Word (16-bit) data
(3) Double-word (32-bit) data

6.3.1 Bit Data

Bit data is data which handles contacts and coils, etc., in 1-bit units.
"Bit devices" and "bit-designated word devices" can be used as bit data.

(1) When using bit devices
The bit device is designated with a 1-point unit.

» One MO point is target.

| | ] | SET Y10

One Y10 point is target.

(2) When using word devices

With the word device, when the bit No. is designated, the bit for the designated bit No. can be used as bit

data.
b15 ~ b0
Word device| 1/011/011/0:1/011/01 1/0 1/01 1/0: 1/01 1/0: 1/0} 1/0£ 1/0} 1/0£ 1/0} 1/0
N J
Y

Each bit can be used with 1 as ON and 0 as OFF

The word device bit is designated as "word device","bit number".

(The bit No. is designated with a hexadecimal.)

For example, DO bit 5 (b5) is designated as D0.5, and DO bit 10 (b10) is designated as DO.A.
Note that the bit designated cannot be used for the timer (T), integrated timer (ST) or counter (C).

Word device bit designation

IXCI’ Ceer oosh (Turn DO bit 5(b5) ON(1).)

/ Word device bit designation
DO.5 (Turn ON/OFF by setting DO bit 5(b5) to 1/0.)
|| [sET vio H
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6. Explanation of Instructions
6.3 Data Designation Method

6.3.2 Word (16-bit) Data

Word data is a 16-bit numerical value data used with the basic instructions and applied instructions.
Word devices and digit-designated bit devices can be used with the word data.

(1) When using bit devices

Bit devices can be used as word devices by designating digits.
The bit data digit is designated as "number of digits"'bit device head No.".
The digits can be designated between K1 and K4 with a 4-point (4-bit) unit.
The target numbers of points when X0 is designated as the digit are shown below.
* K1X0 --- 4 points X0 to X3 are the target
* K2X0 --- 8 points X0 to X7 are the target
* K3XO0 --- 12 points X0 to XB are the target
* K4X0 --- 16 points X0 to XF are the target

XF to XC XB to X8 X7 to X4 X3 to X0

K1 designation

range
K2 designation (4 points)
< range
K3 designation (8 points)
< range
K4 designation (12 POINts)

B range
- (16 points)

List of Numeric Values that Can Be Dealt with as Source Data for Digit Designation at Source (S) Side

Number of Digits Designated | With 16-Bit Instruction
K1 (4 points) 0to 15
K2 (8 points) 0to 255
K3 (12 points) 0 to 4095
K4 (16 points) -32768 to 32767

If the source side is a digit-designated bit device, and the destination is a word device, the word device
on the destination side will be 0 after the digit-designated bits on the source side.

Ladder Example Processing
With 16-bit instruction |
| K1xox3xaxixd
|| [MOVKiX0 DO Become 0
| t — 1
D15 srerrerreareireaieiannn, b4 b3b2b1b0
Source (S) data po [0]ofofo]ofo]o]o]o]o[o]o kaxaxixd
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6. Explanation of Instructions
6.3 Data Designation Method

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.

Ladder Example Processing

When source data (S) is a numerical value ‘

1 2 3 4

| 41234[0]o]o[1]oJo]1]o]o]o]a]1]o]1]0]o0]
| | [\ —_—

| || | MOV H1234 K2M0 ﬂ
T M15 ............. M8M7 .............. ND
Destination (D) k2molooolo]o]olo]o]o]o[1]1]o[1]0]0]
H_J
Do not change 3 4
When source data (S) is a bit device ‘
MIG:e ereenenenenns MEBM7T:evevenenenennnn MO

kamo [o]oo]1]o]o]1]o]o]o]1]1]o]1]o]o]
k——Y~J

| (Note) % ﬂ

| | I M115---vvvveeenes M108M107- -M104M103- - M100
I |_IV|OV K1IMO K2M100
| kam1oo[o]o]ofofofofofo]ofo[2[1]o[1]o]o]
t Q010000100 010 ILRIz )0

Destination (D) Do not change  O's Data in M3 to
transferred MO is

transferred.

When source data (S) is aword device ‘

po [1]1]1]o]1]o]a]o]1]o]o]a]1]1]o]1]
| S———

| || [MOV DO K2M100 {1
| T i R M108M107 - -M104M103- - M100

kemsoo| | [ [ [ [ ][ [a]ofo[1]1]1]o]s]
\__—v*)

Destination (D) Do not ch
o0 not change

(2) When using word devices
Word devices are designated in 1-point (16 bits) units.

| | | [MOV K100 DO

\r 1 DO point (16 bits) is word device
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6. Explanation of Instructions
6.3 Data Designation Method

6.3.3 Using Double Word Data (32 bits)

Double word data is 32-bit numerical data used by basic instructions and application instructions.
Word devices and bit devices designated by digit designation can be used as double word data.

(1) When using bit devices

Digit designation can be used to enable a bit device to deal with double word data.

Digit designation of bit devices is done by designating "Number of digits" and "Initial number of bit
device".

Digit designation of bit devices can be done in 4-point (4-bit) units, and designation can be made for K1

to K8.
For example, if X0 is designated for digit designation, the following points would be designated:
® K1XO ..... The 4 points X0 through X3 are designated
e K2XO0 ..... The 8 points X0 through X7 are designated
e K3XO ..... The 12 points X0 through XB are designated
® K4XO0 ..... The 16 points X0 through XF are designated
e K5XO ..... The 20 points X0 through X13 are designated
® K6XO ..... The 24 points X0 through X17 are designated
e K7XO ..... The 28 points X0 through X1B are designated
® K8XO ..... The 32 points X0 through X1F are designated

X1F X1CX1B X18X17 X14X13 X10XF XCXB X8X7 X4X3

K1 designation range
(8|points)

K2 designation range
(8 points)
K3 designation range
(12points)
o K4 designation range
- (16 points)
K5 designation range
(20 points)
K6 designation range
(24 points)
P K7 designation range
(28 points)
< K8 designation range
(32 points)

&
€

&
<

List of Numeric Values that Can Be Dealt with as Source Data for Digit Designation at Source (S) Side

igi i -bi Number of . . .
gg;?gs;gdmglts YrYIsttTu?)cztiglr:s Digits With 32-bit Instructions
K1 (4 points) Oto 15 K5 (20 points) 0 to 1048575
K2 (8 points) 0 to 255 K6 (24 points) 0to 16772165
K3 (12 points) 0 to 4095 K7 (28 points) 0 to 268435455
K4 (16 points) 0 to 65535 K8 (32 points) -2147483648 to 2147483647

In cases where the source is a bit device designated by digit designation, and the destination is a word
device, the word device for the destination becomes 0 following the bit designated by digit designation at
the source.
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6.3 Data Designation Method

6. Explanation of Instructions

Ladder Example Processing
With 32-bit Instructions
| xR
Become 0
A B
| | | [ e o
I I I_DMOV KlXO DO bll.; ....................... b4b3b2b1b0
| T Do [0]o|ofo]o|o|o]o|0|0]0|0 Kaxaxalx
D1 |0]0ojo|ojo|o|0|0|0]0|0]0]0]0]0
Source (S) data @_ ................................ @
N
Become 0

(2) When using word devices
A word device designates devices used by the lower 16 bits of data.
A 32-bit instruction uses (designation device number) and (designation device number + 1).

| MO
[DMOV K100 DO
The 2 points DO and D1(32 bits) are used

32-bit data transfer instruction
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6. Explanation of Instructions
6.4 Index Qualification

6.4 Index Qualification

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 D0Z2 has been designated, and the content of Z2 is 3, D(2+3), or D5, will become the
designated device.

(1) The index (Z0,Z1) can be set in the range of —32768 to 32767 with a sign added.
(2) The index qualification is used only for the MOV instruction. (DMOV cannot be used.)
(3) The usable instruction format is as shown below.

(a) Transmission of data to Z0, Z1.

Kn or Hn is used
Z0orZ1

(b) Possible device combination of MOV instruction with index qualification

S (Source) D (Destination) Program example
L A Pt
L [ N [

o |Weddeeers | Mt | wovsozoomas
g{lg:ﬁp?gygg% - Eg gri‘{)'f: ?('g'\t(ggs'g”a“on MOV D0Z0 K2M10
Example K00 | Example: Dogo, R1s00z1 | MOV K2M10 DOZ0

(Note 1) Word device indicates T, C, D, R, W, SW, and SD.
[Note] The range of the devices will not be checked if index qualification is applied to the devices during

sequence program execution. Thus, keep in mind that the index register contents exceeds the
device range at qualification, unexpected type of device are referred or renewed.
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6. Explanation of Instructions
6.5 Operation Error

6.5 Operation Error
Operation error occurs in the following cases during execution of basic instruction and function instruction.

« In the case where an error described in each instruction's explanation page has occurred:

(1) Device range check
The range check for the devices to be used in basic instruction and function instruction is as shown below.
(a) If instruction handles a fixed length of device (MOV, DMOV, etc.), device range check will not be
performed. In case that the relevant device range has exceeded, the data is written into another
device.
In such a case indicated below, error will not occur even if D2047 has been exceeded.

| || [ DMOV K100 D2047

|—>D2047 and D2048 are supposed to be the
targets; however, since D2048 does not exist, the
contents of the other device will be destroyed.

Device range check will not be performed when index qualification is carried out.

(b) If instruction handles a variable length of device (BMOV, FMOV, etc. that would specify the number of
transfers), device range check will not be performed. In case that the relevant device range has
exceeded, the data is written into another device.

In such a case indicated below, error will not occur even if D2047 has been exceeded.

| || [ BMOV K100 D2047 K2:|-

D2047 and D2048 are supposed to be the

targets; however, since D2048 does not exist, the
contents of the other device will be destroyed.

(2) Device data check
Device's data check used for the basic instruction and function instruction is as shown below.
(a) BIN data
» Error does not occur even if the operation result is overflowed or underflowed. At this time, carry flag
does not turn ON either.
(b) BCD data
* Checking as to whether each digit is BCD value (0/ to 9) is performed.
If the digit is other than 0 to 9 (A to F), an operation error will result.
« Error does not occur even if the operation result is overflowed or underflowed. At this time, carry flag
does not turn ON either.
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6. Explanation of Instructions
6.6 Execution Condition of Instruction

6.6 Execution Condition of Instruction

There are the following 4 kinds of execution conditions for basic instruction and function instruction.
 Execute all the time ... Instruction executed regardless of device's ON/OFF
Example: LD X0, OUT Y10
» Execute at ON ... Instruction executed when input condition is turned ON
Example: MOV instruction, CJ instruction
» Execute at rising edge ... Instruction executed only at the rising edge (OFF to ON) of input condition
Example: PLS instruction, MOVP instruction

» Execute at falling edge ... Instruction executed only at the falling edge (ON to OFF) of input
condition

Example: PLF instruction

With coil equivalent basic instruction and function instruction, if "execution at ON" and "execution at rising

edge" are both possible with the same instruction, add "P" at the end of instruction to differentiate the
execution condition.

« Instruction when executed at ON Instruction name
« Instruction when executed at rising edge Instruction name + P

With MOV instruction, execution at ON and execution at rising edge are specified as shown below.

| | [ Mov kaxo Do H

—Execute at ON

|| [ Movp kaxo Do H

—EXxecute at rising edge
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6. Explanation of Instructions
6.7 Counting Step Number

6.7 Counting Step Number

There are the following 2 step numbers. Refer to "2.6 Storing PLC Processing Program and Execution Mode
" for details on the sequence program storage and execution.

(1) Number of steps during storage
This is the number of steps to be consumed when each instruction is stored in F-ROM. This is stored in

the instruction code format which is compatible with the MELSEC sequencer.

Basic number of steps for basic instruction and function instruction is (number of specified devices + 1).
For example, if "+ instruction”, the number of steps is as shown below.

1] [+ b0 RoH

(D) (@ —1—» Indicates the number of devices
— 3 steps

| | [+ Do RO D1OH

w @ O
4 steps
Devices where number of steps increases
Condition Added Steps Example
Specified device is a 32 bit 1 DMOV K123 DO

constant

When the number of characters
(S.xxx's "xxx") in the character
string is:

Even number : Number of S.AVE D882 DO K7
characters /2 + 1

Odd number : (Number of
characters+1)/2 + 1

Instruction is a character string
(S.xxx)

(2) Number of steps during execution
This is the number of steps to be consumed when each instruction is executed. When executed, a
sequence program is analyzed, optimizing the references and converting into the instruction code for the
PLC processing processor which is unique to the CNC. Thus, the length of each instruction (number of
step) is varied before and after the conversion.
The number of steps at storage and execution for each instruction is shown in "6.2 Instruction Tables".

Instruction list

No. of

T —

S steps | 9
olo a o m p S o
58| as ; >3 = m| o@
515 | <93 Symbol Process details 22 || |T| 28
NHEE S5 |2 5|8 3¢

- ) g l5| >

=}
é 5 + (D)+(S)—(D) ® 3|3 86
= O
Z || +P (BIN) = P I -

@ (b)
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6. Explanation of Instructions
6.8 Operations when the OUT, SET/RST, or PLS/PLF Instruction of the Same Device is Used

6.8 Operations when the OUT, SET/RST, or PLS/PLF Instruction of the Same Device is
Used

Operations when multiple OUT instructions, SET/RST instructions or PLS/PLF instructions using the same
device are executed in one scan are explained.

(1) When the OUT instruction of the same device is used:
Do not execute the OUT instruction of the same device multiple times within one scan.
When the OUT instruction of the same device is executed multiple times in one scan, a specified device
is turned ON/OFF at the time of each execution of OUT instruction, depending on the operation result up
to the OUT instruction.
Because ON/OFF of the specified device is determined at the time of each execution of OUT instruction,
ON/OFF may be repeated within one scan.
In the ladder example below, the same internal relay (MO) is turned ON/OFF with the input X0 and X1.

[Ladder] [Timing chart]
X0 O X0
| ¢ vio ——< mo F——< mo >
[ \ X1 X1
END END: Mo >—| END: Mo >—|
X1 L | L
I < MO IONI 1 1 1

v -
) -

ON
MO OFF f; k A
! ! !
MO turns OFF MO turns ON when
because X1 is OFF X1 is ON.
MO turns ON

MO remains OFF

because X0 is ON. because X0 is OFF.

In the case of refresh type CPU unit, when output (Y) is specified with OUT instruction, ON/OFF status of
the OUT instruction executed at the end of 1 scan is output.

(2) When the SET/RST instruction of the same device is used:

(a) The SET instruction turns a specified device ON when the SET command is ON and it does not
operate when the SET command is OFF. Therefore, when the SET instructions of the same device
are executed multiple times within one scan, and if one or more SET commands are ON, the
specified device will be turned ON.

(b) The RST instruction turns a specified device OFF when the RST command is ON and it does not
operate when the RST command is OFF. Therefore, when the RST instructions of the same device
are executed multiple times within one scan, and if one or more RST commands are ON, the
specified device will be turned OFF.

(c) When both the SET instruction and RST instruction of the same device exist within one scan, the SET
instruction turns a specified device ON when the SET command is ON, and the RST instruction
turns a specified device OFF when the RST command is ON.

When both the SET command and RST command are OFF, the specified device's ON/OFF status
does not change.
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6. Explanation of Instructions

6.8 Operations when the OUT, SET/RST, or PLS/PLF Instruction of the Same Device is Used

[Ladder] [Timing chart]
X0 X0
X0 —{seTmo “H —{sermo H
F————ser wmo X1 X1
{RrsTmo H F{RrsTmo H
X1 N FND END
1 1 I I I I
F————{RrsT Mo
xo o ¥
ON
X1 OFF t
ON
MO OFF .

RST executes no
operation because X1 is
OFF. (MO remains ON.)

MO turns ON
because X0 is ON.

(3) When the PLS/PLF instruction of the same device is used:

The PLS instruction turns a specified device ON when the PLS command changes from OFF to ON, and
it turns a specified device OFF when the PLS command changes in a way other than "from OFF to ON"

MO turns OFF
because X1 is ON.

SET executes no
operation because X0 is
OFF. (MO remains ON.)

(which means from OFF to OFF, ON to ON, or ON to OFF). Also, the PLF instruction turns a specified

device ON when the PLF command changes from ON to OFF, and it turns a specified device OFF when
the PLF command changes in a way other than "from ON to OFF" (which means from OFF to OFF, OFF
to ON, or ON to ON). Note that, however, the PLS/PLF command's previous scan status is stored in the

area that is unique to the device specified with the PLS/PLF instruction. Thus, when the PLS/PLF
instruction of the same device is executed multiple times in one scan, the PLS/PLF command status
saved with the first PLS/PLF instruction is used as the second PLS/PLF instruction's PLS/PLF

command's previous scan status. In this way, when the PLS/PLF instruction is executed multiple times in

one scan, the operation may not be carried out in a way as expected by the PLS/PLF instruction.

[Ladder] [Timing chart]
X0 X0
X0 oLS MO —{PLs Mo H H{_PLs Mo H
— X1 X1
F{PLs Mo H F{"PLs Mo H
1 END END END
| | | | | |
PLE MO I I I I 1 1
X0 OFF v
ON
X1 OFF
ON
MO’ OFF ] ‘
ON
MO OFF 1w &

(Saves PLS/PLF
instruction status.)

MO’ = ON — X1 = ON.
MO’ saves X1 = ON.

MO turns ON because

MO’ = OFF — X0 = ON.
MO’ saves X0 = ON at the
same time.
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MO turns OFF because

MO turns ON because
MO’ = OFF — X1 = ON.
MO’ saves X1 = ON.

MO remains OFF because
MO’ = ON — X0 = OFF.
MO’ saves X0 = OFF.



6. Explanation of Instructions
6.9 How to Read Instruction Tables

6.9 How to Read Instruction Tables
The basic instructions and function instructions are explained as follows.

________________________________________________________

R Sl Usable instruction: D+, D-
i instruction mode
1
! Usable device .
i Setting - - - - Digit
| Bit device Word device Constant| Pointer |desig-| Index
! data nation
! X|Y M|L|F|B|SB|TISM|V|T|C|D|R|WSW|Z|SD|K|H P
! S1 OlO0|0]0]0O|0O O
i s2 olololololo] [o]o]o O
i D O|O0|0|0]0O|0O O
1
1
b= Extended . .
r . -
! instruction mode Blank (Usable for any instructions)
i Usable device .
i Setting Digit
i Bit device Word device Constant| Pointer |desig- | Index
H data nation
' X|Y[M|L|F|B|SB|TSM|V|T|C|D|R|WSW|Z|SD|K|H P
[}
! S1 [O|O]O|O|O0|O[0O O OO0 ]0]0O|0O (@) WA VAN
i S2 [O|O|O0|O0]O0|O[0O O OlO|0]0|]0O|0O (G} WA VAN O
i D |O|O|O[O|O|O]|0O O OlO0|0|0|0O|0 O
i B EeEEEEE e + “““““ \(f"‘r‘_‘_‘_‘_'_'_‘_‘_'_‘_‘_‘_‘_‘_‘_'_'_'_'_‘_‘_‘_‘_‘_‘_‘_'_‘_'_’_’_’I i i
i ____________________________ i | 1 Acircle is placed when digit po !
! | “T"is representing T, ST, and C. -} 11 designation is possible for the bit P i
i $IIIIIIIIIIIIIIIIIIIIIIIIIIII . i i device. ' !
! 1 Acircle is placed for the device that can be. ! '::':I:'::I::%::h:'::::':::' !
1 ! used with the D+/D- instruction. A triangle is J.__ ! E Aﬁlrce_ 'Zpaczeod sztl e lnStt;UCtlond (I i
i ! placed when there is a restriction in use. | where index (Z0 to Z1) can be used. .
| el e PR .
i :A list of usable instructions and devices for each instruction mode is provided here. !
Fm---- 4 "Compatible instruction mode" is the PLC instruction mode having instruction's compatibility |
! with the conventional machine type. "Extended instruction mode" is the instruction mode in |
' which the kinds of instructions and usable devices are extended. Refer to "6.1 Compatible |
 Instructions and Extended Instructions" for details. i
1
"~ - -
i | Instruction  Execution e
! symbol condition (] indicates D+ / D-
]
I Command
2l e oy T ——————
S| oo L | ,__Q_l_s_l___S_Z_L_D_.H
[}
| |
[ Command
| ]l Nk~~~ A TS T e
. | p+PDP £ ‘—H ,_Q_El_s_l___S_Z_L_D_.H
|
PP
i ! Execution condition and ladder display of D+ / D- instructions are shown below. i
: i Execution Always Executes at Executes |Executes once| |
L T T . condition executes ON once at ON at OFF 1
. Signs in the . i
! explanation page No sign —I_I— —f_ _¢— i
I e !
:' Setting data Details Data type
! s1 Augend/minuend data or head No. of the device where
P— augend/minuend data is stored.
o s2 Addend/subtrahend data or head No. of the device where BIN 32 bits
o addend/subtrahend data is stored.
i N D Head No. of the device to store addition/subtraction result.
[}

The functions first, then execution conditions, then program examples are described on the following pages.
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7. Basic Instructions

7. Basic Instructions

Basic instructions include instructions to describe relay control ladders, etc. They are divided into the
following categories.

Instruction Meaning
Contact instruction Operation start, series connection, parallel connection
Connection instruction Ladder block connection, creation of pulses from operation
results, store/read operation results
Output instruction Bit device output, pulse output, output reversal
Shift instruction Bit device shift
Master control instruction Master control
Termination instruction Program termination
Other instructions Instructions which do not fall into the above categories,

such as no operation.
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7. Basic Instructions

LD, LDI
O LD, LDI (Operation start) AND, ANI (Series connection) OR, ORI (Parallel connection)
Compatible/Extended
instruction mode
Usable devices -
Set . : ) Con Dlglt
data Bit Devices Word Devices stant |Pointer desig-| Index
nation
X|Y|M|L|F|B|SB|T|SM|V|T|C|D|R|W|SW|Z |SD|K |H P
S |O]|0|0O|0|0|0O|0|0O]|0O O|0|0]|0O @)
The compatible instruction mode and extended instruction mode share the same specifications for this
instruction.
Instruction Execution
symbol condition
R e Bit device number / Bit designation of word device
i X1/D0.1 !
LD : i
o — >
1 X1/D0.1 !
LDI : i
A e
1X2/D0.2 |
AND : i
— = be
1X2/D0.2 !
ANI ; i
L C— e
| >
pomrmmn L
OR | X3/D0.3|!
| ba
r=-=-=-= I~
ORI i X3/D0.3|!
Set Data
Set Data Meaning Data Type
S Devices used as connections Bit
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7. Basic Instructions
LD, LDI

Functions

(1) LD is the A contact operation start instruction, and LDI is the B contact operation start
instruction. They read ON/OFF information from the designated device (if a word device bit has
been designated, this becomes the 1/0 status of the designated bit), and use that as an
operation result.

(1) AND is the A contact series connection instruction, and ANl is the B contact series connection
instruction. They read the ON/OFF data of the designated bit device (if a bit designation has
been made for a word device, the 1/0 status of the designated bit is read), perform an AND
operation on that data and the operation result to that point, and take this value as the
operation result.

(1) OR is the A contact single parallel connection instruction, and ORI is the B contact single
parallel connection instruction. They read ON/OFF information from the designated device (if a
word device bit has been designated, this becomes the 1/0 status of the designated bit), and
perform an OR operation with the operation results to that point, and use the resulting value as
the operation result.

REMARK|
Word device bit designations are made in hexadecimal. Bit b11 of DO would be DO.B.

Operation Errors
(1) There are no operation errors with LD,LDI,AND,ANI,OR,or ORI instructions.

Program Example
(1) A program using LD, AND,OR, and ORI instructions.

[Ladder Mode] [List Mode]
X3 Y33 | Steps | Inst. Device
ot— (M 0 LD X3
I—_» DO0.5 1 OR D0.5
b15 . b5 - bO 2 OR X5
WArrurT
DO hiiiil | xs 3 OouT Y33
4 LD X5
X5 M1l Y34 5 AND M1l
4+ H 6 ORl X6
X6 7 OUT Y34
o 8 END
8 [ END H
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7. Basic Instructions

LD, LDI

(2) A program linking contact points established through the use of ANB and ORB instructions.

[Ladder Mode]

1 %A
D15 ceeeeen b4 bibo X3 D6.1 M9 Y33
D6 | ::1!!!1:|0’—||—||——,H'—< 2
| 1o 1 ol
—— — 1, D64 X7 | ™~
ORB
X5 M8 M1 Y34

A A A

13 [ END H

(3) A parallel program with OUT instruction

[Ladder Mode]

X3 Y35
ot < N
Lxg Y36
| A
X9 Y37
6 [ END H
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[List Mode]
| Steps | Inst. Device

0 LD X3
1 AND D6.1
2 LDI D6.4
3 ANI X7
4 ORB

5 ANI M9
6 ouT Y33
7 LD X5
8 LD M8
9 OR M9
10 ANB

11 ANI M11
12 ouT Y34
13 END

[List Mode]
| Steps | Inst. | Device

0 LD X5
1 ouT X35
2 AND X8
3 ouT Y36
4 ANI X9
5 ouT Y37
6 END



7. Basic Instructions

ANB,ORB
O ANB,ORB ... Ladder block series connections and parallel connections
Compatible/Extended
instruction mode
Usable devices Digit
Set - - - : 9!
data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L][F][B]sB[T[sMv|T]c|[D[R[W[sW]z][sD|k[H| P [N

The compatible instruction mode and extended instruction mode share the same specifications for this

instruction.
Instruction Execution
symbol condition
A‘NB
) T 4 O I
i 11 = 1 ! ba
ANB i | i [
: yd [ | I
1 Y 4 S S S I SR
Block A Block B
BlockA |7 7 T T T T T >
l;—.'_—.'_l—.l'_—.'_—!L—.'_—._ 4—ORB
ORI : | — !
[ L 4 1 contact series connections
Block B I I A/use OR or ORI.
Functions

(1) Performs an AND operation on block A and block B, and takes the resulting value as the
operation result.
(2) The symbol for ANB is not the contact symbol, but rather is the connection symbol.
(3) When programming in the list mode, up to 7 instructions of ANB and ORB combined (8 blocks)
can be used consecutively.

(1) Conducts an OR operation on block A and block B, and takes the resulting value as the
operation result.
(2) ORB is used to perform parallel connections for ladder blocks with two or more contacts. For
ladder blocks with only one contact, use OR or ORI; there is no need for ORB in such cases.

[Ladder Mode] [List Mode]

X0 X1 Y10 0 LD XO
0 | | be 1 AND X1
LD X2
AND X3
ORB

OR X4
OUT Y10

vy

ook wWwN

(3) The ORB symbol is not the contact symbol, but rather is the connection symbol.
(4) When programming in the list mode, up to 7 instructions of ANB and ORB combined (8 blocks)
can be used consecutively.

Operation Errors
(1) There are no operation errors with ANB or ORB instructions.
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7. Basic Instructions

Program Example
(1) A program using ANB and ORB instructions

[Ladder Mode]

X0 X1 MO
ot | e
X2 | X3
—
X4 X5
9 [ END 4
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ANB,ORB
[List Mode]
| Steps | Inst. Device
0 LD X0
1 OR X2
2 LD X1
3 OR X3
4 ANB
5 LD X4
6 AND X5
7 ORB
8 ouT MO
9 END



7. Basic Instructions
LDP,LDF,ANDP,ANDF,ORP,ORF

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

_ Compatible |\, - ailable
instruction mode
Extended
instruction mode
Usable devices Digit
Set . . K al
Data Bit Devices Word Devices Constant| Pointer (desig-| Index
x[vIm[L]F[B[sB]T|sM[v|T[c[D|[R[W[swW] z [sD|k [H| P [@HO"
S |0O]O|0O|0|0O|0|0O|0]|0O O|0|0|0O O
Instruction Execution
symbol condition
R Bit device number / Bit designation of word device
i X1/D0.1 !
LDP {1} : b
rr=:r='r='=- =
i X1/D0.1 !
LDF -l >
fmemmn -
1X2/D0.2 !
ANDP — = >
rr=r='r='=- =
i X2/D0.2 !
ANDF — = >
i e
ORP EX3/DO.3 :
L —
s e
ORF | X3/D0.3 !
T
Set Data
Set Data Meaning Data Type
S Devices used as contacts Bit
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7. Basic Instructions
LDP,LDF,ANDP,ANDF,ORP,ORF

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

edge of the designated bit device (when it goes from OFF to ON).
If a word device has been designated, it is ON only when the designated bit changes from

Oto 1.

In cases where there is only an LDP instruction, it acts identically to instructions for the
creation of a pulse that are executed during ON ( P).

A ladder using LDP instruction

X0

Hﬂ—@ov

A ladder not using an LDP instruction

X0
KO DO :>H F———movr ko DQH

i

\MOH — HXIO

[ PLS Moj-*

(2) LDF is the trailing edge pulse operation start instruction, and is ON only at the trailing edge
of the designated bit device (when it goes from ON to OFF). If a word device has been
designated, it is ON only when the designated bit changes from 1 to 0.

(1) ANDP is a leading edge pulse series connection instruction, and ANDF is a trailing edge

pulse series connection instruction. They perform an AND operation with the operation
result 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 Devices Designated by ANDF
. . Word Device ANDP State . . Word Device ANDF State
Bit Device . . : Bit Device . . :
Bit Designation Bit Designation
OFF—ON 0—1 ON OFF—ON 0—1
OFF 0 OFF 0 OFF
ON 1 OFF ON 1
ON—OFF 1—-0 ON—OFF 1-0 ON

(1) ORP is a leading edge pulse parallel connection instruction, and ORF is a trailing edge

pulse parallel connection instruction. They perform an OR operation with the operation
result to that point and take the resulting value as the operation result.

Devices Designated by ORP Devices Designated by ORF
Bit Device \_Nord I_Deviqe ORP State Bit Device Word I_Deviqe ORF State
Bit Designation Bit Designation
OFF—ON 0—1 ON OFF—ON 0—1
OFF 0 OFF 0 OFF
ON 1 OFF ON 1
ON—OFF 1-0 ON—OFF 1-0 ON

Operation Errors
(1) There are no operation errors with LDP, LDF, ANDP, ANDF, ORP, or ORF instructions.
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7. Basic Instructions
LDP,LDF,ANDP,ANDF,ORP,ORF

Program Example
(1) The following program executes the MOV instruction at input X0, or at the leading edge of b10 (bit 10)
of data register DO.

[Ladder Mode] [List Mode]
X0 | Steps | Inst. | Device |
0 MOV KO DO 0 LDP X0
DO. A’ 2 ORP  DO.A

4 MOV KO

6 [ END DO
| 6 END
REMARK]

1)*: Word device bit designations are performed in hexadecimal.
Bit b10 of DO would be DO.A.
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7. Basic Instructions
INV

O INV ... Operation results inversion

Compatible

. L Not available
instruction mode

Extended
instruction mode

Usable Devices Digit
DSaetta Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[F[B[sB]T[sMv|T]c[D[R[W[sW[Zz[sD[k[H| P [®°"
Instruction Execution
symbol condition
INV ’—1 I 7 ><~
Functions
Inverts the operation result immediately prior to the INV instruction.
Operation Result Immediately Prior to Operation Result Following the
the INV Instruction. Execution of the INV Instruction.
OFF ON
ON OFF
Operation Errors
(1) There are no operation errors associated with the INV instruction.
Program Example
(1) A program which inverts the X0 ON/OFF data, and outputs from Y10.
[Ladder Mode] [List Mode]
X0 Y10 | Steps | Inst. | Device
0 — ( 0 LD X0
1 INV
3| { END 2 ouT Y10
3 END

[Timing Chart]
ON

word LT

v10_ON: | :
OFF

POINT

(1) The INV instruction operates based on the results of calculation made until the
INV instruction is given. Accordingly, use it in the same position as that of the
AND instruction.

The INV instruction cannot be used at the LD and OR positions.
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7. Basic Instructions

MEP,MEF
O MEP,MEF ... Operation result pulse conversion
_ Compatible |\, - ailable
instruction mode
Extended
instruction mode
Usable Devices Digi
Set . - - : git
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
nation

X|Y|M|L|F|B|SB|T|SM|V|T|C|D|R|W|SW|Z |SD|K |H P

Instruction Execution
symbol condition

MEP i A >
MEF Hi + >

Functions

(1) If operation results up to MEP instruction are leading edge (from OFF to ON), goes ON
(continuity state).
If operation results up to MEP instruction are anything other than leading edge, goes OFF

(non-continuity state).

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

(2) If operation results up to MEF instruction are trailing edge (from ON to OFF), goes ON (continuity

state).
If operation results up to MEF instruction are anything other than trailing edge, goes OFF

(non-continuity state).

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

Operation Errors
(1) There are no operation errors associated with the MEP or MEF instructions.

Program Example
(1) A program which performs pulse conversion on the operation results of X0 and X1.

[Ladder Mode] [List Mode]
X0 X1 | steps | Inst. | Device
ot HH - 4———ser mo 0 LD X0
4 r END 1 AND X1
| - 2 MEP
3 SET MO
4 END

POINT

(1) Because the MEP and MEF instructions operate with the operation results
immediately prior to the MEP and MEF instructions, the AND instruction should
be used at the same position.

The MEP and MEF instructions cannot be used at the LD or OR position.
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7. Basic Instructions

EGP,EGF
O EGP,EGF ... Pulse conversion of edge relay operation results
. Com_patlble Not available
instruction mode
Extended
instruction mode
Usable Devices Diait
Set R R K 9!
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|yIm[L[r[BsB[T[sm[v|T][c[D|[r[Wlsw]z[sD|k [H]| p [MaUoN
©)

Instruction Execution
symbol condition

vn

EGP _f_ ‘_{Colmmand + >-{

Command vn
EGF ¥ | : >_{

Set Data Meaning Data Type

Set Data

Vn Edge relay No. where operation results are stored Bit

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

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

(3) The EGP instruction can be used like an AND instruction.
(1) Operation results up to the EGF instruction are stored in memory by the edge relay (V).
(2) Goes ON (continuity state) at the trailing edge (from ON to OFF) of the operation result up to the
EGF instruction.
If the operation result up to the EGF instruction is other than a trailing edge (i.e., from OFF to

ON, ON to ON, or OFF to OFF), it goes OFF (non-continuity state).

(3) The EGF instruction can be used like an AND instruction.

Operation Errors
(1) There are no operation errors associated with the EGP or EGF instructions.

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

O OUT(Y,M,L,F,B,SB,SM) ... Out instructions (Y,M,L,F,B,SB,SM)

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

Compatible
instruction mode

Usable Devices

Digit

Set
Data

Bit Devices

Word Devices

Constant| Pointer |[desig-| Index

Y

L|F|B|SB

SM| V c

D|R|W|SW|Z

nation

SD| K | H P

D O

ol

O0|0|0]|0O

0|0|0|0O

Extended
instruction mode

Usable Devices

Digit

Set
Data

Bit Devices

Word Devices

Constant| Pointer |[desig-| Index

XY

M|L|F|B|SB

SM| V c

D|R|W|SW| Z

nation

SD| K | H P

D |10|O

0]|0|0|0]|0O

0|0|0|0O

Instruction
symbol

ouT

Execution
condition

Bit device number (D) _M
Y35

i

Bit designation of word device (D

i

D0.5>-{

Set Data

Set Data

Meaning

Data Type

D

Number of device to be turned ON and OFF

Bit

Functions

(1) Operation results up to the OUT instruction are output to the designated device.

Operation
results

When Using Bit Devices

When Bit Designation has
been Made for Word
Device

Coil

Co

ntact

A Contact

B Contact

Bit Designated

OFF

ON

Non-continuity

Continuity

0

ON ON

Continuity

Non-continuity

1

Operation Errors

(1) There are no operation errors associated with the OUT instruction.
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7. Basic Instructions

Program Example

(1) When bit device is in use

[Ladder Mode]

0
2

QES

{ Y34 )

{ Y35 )

(2) When bit designation has been made for word device

[Ladder Mode]

[ END

X5
ot | {D0.5 )1
X6 —
2+ | D0.6 )

DO.7
0.7)
5 [ END
vYvy
b5  ------ b7b6b5 - b0
TrTTTTTTT
Do i
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OUT(Y,M,L,F,B,SB,SM)

[List Mode]
| Steps | Inst. | Device
0 LD X5
1 ouT Y33
2 LD X6
3 ouT Y34
4 ouT Y35
5 END
[List Mode]
| Steps | Inst. | Device
0 LD X5
1 ouT D0.5
2 LD X6
3 ouT DO0.6
4 ouT DO0.7
5 END



7. Basic Instructions
OUT(T,ST), OUTH(T)

O OUT(T,ST), OUTH(T) ... 100ms, 10ms timer output

Compatible/Extended
instruction mode
Usable Devices Digit
Set . - X i 9
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
y
x|y[m|L|F|B|sB|T|sM{Vv|T|c|D|R|W[sw| z|sD|K|[H| p [&"°"
D O
Set
value O|0|0|0 o0
The compatible instruction mode and extended instruction mode share the same specifications for this
instruction.
Instruction Execution
symbol condition
| Set value (Valid from 1 to 32767) ~ K50
OUuTT ] — | TO
(100ms timer)
OUT ST :l Set value
(100ms retentive (Valid from 1 to 32767 of the contents of data register) —> D10
timer) _| I TO
Set value (Valid from 1 to 32767) —y
OUTHT [] Display of 10ms timer output instruction —% H K50
X ,_| | TO >_‘
(10ms timer) I
Set value (Valid from 1 to 32767 of the contents of data register) ?Dlo
—| ™0 >
Set Data
Set Data Meaning Data Type
D Timer number Bit
Set value Value set for timer BIN 16 bits
REMARK

(1) Timer values can be set only as a decimal constant (K). Hexadecimal constants (H) cannot be used
for timer settings.
(2) The retentive timer (ST) cannot be used for the 10ms timer.

Functions

(1) When the operation results up to the OUT instruction are ON, the timer coil goes ON and the timer
counts up to the value that has been set; when the time up state (total numeric value is equal to or
greater than the setting value), the contact responds as follows:

A contact Continuity
B contact | Non-continuity
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7. Basic Instructions
OUT(T,ST), OUTH(T)

(2) The following will apply if the calculation result up to OUT instruction changes from ON to OFF.

i i . |Present Value Prior to Time Up After Time Up
Type of Timer| Timer Coil i

orlimer 1 A Contact | B Contact | A Contact | B Contact

100ms timer OFF 0 Non- Continuity | Continuity Non-
continuity continuity

100ms OFF Maintains the Non- Continuity | Continuity Non-
retentive timer present value | continuity continuity

10ms timer OFF 0 Non- Continuity | Continuity Non-
continuity continuity

(3) The contact status of retentive timer after time-up will not be changed until the RST instruction is
executed.

(4) A negative number (-32768 to -1) cannot be set as the setting value for the timer.
If a negative value is set for the word device, operation is carried out taking the value as a positive
value with no signs.

(5) When 0 is set for the set value, time will be up instantly.

(6) In cases where the OUT instruction is not executed while the OUT instruction is ON due to the JMP
instruction, etc., no present value update or contact ON/OFF operation is conducted. Also, if the
same OUT instruction is conducted two or more times during the same scan, the present value will
be updated for the number of times executed.

POINT |
(1) Setting the timer setting value using the setting display device.

The method for setting the value of timer T and retentive timer ST includes the

following two ways.

* A method in which the setting value (Kn) programmed by a sequence
program is validated. (Fixed timer)

« A method in which the setting value set with the setting display device is
validated. (Variable timer)
Refer to "5.3 Detailed Explanation of Devices" for details on variable timer.

Operation Errors
(1) There are no operation errors associated with the OUT T __] or OUTH T __1 instruction.

Program Example
(1) The following program turns Y10 and Y14 ON 10 seconds after X0 has gone ON.

[Ladder Mode] [List Mode]
X0 K100 | Steps | Inst. | Device
ot | (T 0 LD X0
4 Tll < Y10 >_ 1 ouT T1
K100
{ Y14 )4 4 LD T1
7 [ END 5 OUT Y10
6 ouT Y14
7 END
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7. Basic Instructions

OUT(T,ST), OUTH(T)

(2) The following program uses the BCD data at X10 to X1F as the timer's set value.

[Ladder Mode]

X0
ot— ————{BINPKkax10D10]4  Converts BCD data at X10 to X1F to BIN and
2 - stores at D10.
44| (T2 )1 When X2 goes ON, the data stored at D10 is
T2 calculated as the set value.
4
8| (Y15 )4 y15 goes ON when T2 counts up.
10 [ END
[List Mode] Steps | Inst. | Device
0 LD X0
1 BINP  K4X10
D10
4 LD X2
5 ouT T2
D10
LD T2
9 ouT Y15
10 END

(3) The following program turns Y10 ON 250ms after X0 has gone ON.

[Ladder Mode]

X0 H K25
0 } {T0
TO
| Y10
7 [ END

I1-80

[List Mode]
| Steps | Inst. | Device
0 LD X0
1 OUTH TO
K25
5 LD TO
ouT Y10
END



7. Basic Instructions

OUT(C)
O OUT(C) ... Counters
Compatible/Extended
instruction mode
Usable Devices Digit
5;; Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[F[BlsB]T|sM[v|T[c[D|[R[W[sw] z[sD|k [H| P [M@°"
D o)
vilite O|0|0|0 0|0

The compatible instruction mode and extended instruction mode share the same specifications for this instruction.

Instruction Execution
symbol condition

Set value (Valid from 1 to 32767) ~a K50

ouTc [] ’—H Co >-{

Set value (Valid from 1 to 32767 of the contents of data register) —

- )

Set Data
Set Data Meaning Data Type
D Counter No. Bit
Set value Counter set value BIN 16 bits
REMARK

(1) Only decimal constant (K) can be used for the counter setting value.
Hexadecimal constant (H) cannot be used for the counter setting value.

Function
(1) When the operation results up to the OUT instruction change from OFF to ON, 1 is added to the
present value (count value) and the count up status (present value = set value), and the contacts

respond as follows:

A contact Continuity
B contact | Non-continuity

(2) Not counted if the operation result is remained ON. (There is no need to perform pulse conversion on
count input.)

(3) After "present value=set value" has been realized, the contact state will not be changed until RST
instruction is executed, but the present value is further added by +1.
In this case, the present value is added by +1 up to 65535, and then counted up again by +1 from 0.

(4) A negative number (-32768 to -1) cannot be set as the setting value. If a negative value is set for the
word device, operation is carried out taking the value as a positive value with no signs. If the set
value is 0, the processing is identical to that of when 1 is set.

POINT
(1) Setting the timer setting value using the setting display device.
The method for setting the value of timer T and retentive timer ST includes the following two ways.

« A method in which the setting value (Kn) programmed by a sequence program is validated.

(Fixed timer)
« A method in which the setting value set with the setting display device is validated. (Variable timer)

Refer to "5.3 Detailed Explanation of Devices" for details on variable timer.
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7. Basic Instructions
OUT(C)

Operation Errors
(1) There are no operation errors associated with the OUT C [ instruction.

Program Example
(1) The following program turns Y30 ON after X0 has gone ON 10 times, and resets the counter when X1

goes ON.
[Ladder Mode] [List Mode]
X0 L, K0 | steps | Inst. Device
! C10 ) 0 LD X0
T 1 ouT C10
4| Y30 )
X1 K10
6+ | {RST C10H 4 LD c10
9 [ END H 5 ouT Y30
6 LD X1
7 RST C10
9 END

(2) The following program sets the value for C10 at 10 when X0 goes ON, and at 20 when X1 goes ON.

[Ladder Mode]

X0 X1
otr—i H’r—[MOVP K10 DOH  stores 10 at DO when X0 goes ON
X1 X0
5t+— Ff———{movP K20 DO}  stores 20 at DO when X1 goes ON
X3 DO
10+ | {C10 X4 (10 takes data stored at DO as set value, and counts
c10
141 | { Y30 1 Y30 goes ON when C10 reaches count up state
16 [ END 1
[List Mode]
| Steps | Inst. | Device
0 LD X0
1 ANI X1
2 MOVP K10
DO
5 LD X1
ANI X0
MOVP K20
DO
10 LD X3
11 ouT  C10
DO
14 LD c10
15 ouT Y30
16 END
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7. Basic Instructions

SET
O SET ... Setting devices (ON)
Compatible
instruction mode
Usable Devices Digi
Set - - - git
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|v[m[L[F[BsB[T[sMv|T][c[D[R]W[sW]z[sD|k [H| P [r""
D O|0O|O0|O0|0O|0O O O|O0|0|0O ©)
Extended
instruction mode
Usable Devices Diai
Set . . . 9”
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|v[m[L][F][B[sB[T[sM[v|T][c|D[R]Wsw[z[sD[k [H]| P [r@""
D |[O|]O|O|O|O|0O|O ©) O|0]|0|0O O
Instruction Execution
symbol condition
SET input
SET JL TSI
Set Data
Set Data Meaning Data Type
D Bit device number to be set (ON) Bit
Functions
(1) When SET input is ON, the designated devices respond as follows:
Device Device Status
Bit device Coils and contacts turned ON
Word device Designation bit set at 1

(2) Devices turned ON will stay ON even if SET input goes to OFF. Devices turned ON by the SET
instruction can be turned OFF by the RST instruction.
ON

[SET Y10 X5 OFF )|_| )|_|
Y10 OFF___JON N

(3) Device status does not change when SET input is OFF.

X

X

—N—a

Operation Errors
(1) There are no operation errors associated with the SET instruction.
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7. Basic Instructions
SET

Program Example
(1) When X8 is turned ON, Y8B is set (turned ON); when X9 is turned ON, Y8B is reset (turned OFF).

[Ladder Mode] [List Mode]
X8 | Steps | Inst. | Device |
0| [SET Y8B 0 LD X8
X9
oL 10 [RST ved 1 SET  Y8B
I L
2 LD X9
4| [ END 3 RST  Y8B
4 END

(2) When X8 is turned ON, DO bit5 (b5) is turned to 1; when X9 is turned ON, DO bit 5 (b5) is turned to 0.

[Ladder Mode] [List Mode]
X8 | Steps | Inst. | Device |
o | [SET D0.5 0 LD X8
X9 Turn DO b5to 1
> | - 1 SET D0.5
I {RST DO0.5
Turn DO b5 to 0 2 LD X9
4| [ END 3 RST  DOS5
;’ o 4 END
5
DO | L
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7. Basic Instructions

RST
O RST ... Resetting devices
Compatible
instruction mode
Usable Devices Digit
Set - - . 9!
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L]F[B]s[T[sMv|T]c|[D[R[W[sW]z][sD|k[H| P [2°"
D O|0|O0]|O0|0|0O ®) 0|0|0]|0O ©)
Extended
instruction mode
Usable Devices Digit
Set - - . 9
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L][F[BsB[T[sM[v|T]c]D[r[W[sW]z[sD|k[H| P [N
D |[O]|0|0O|0]|0|0O]|O ©) 0|0|0]|0O ©)
Instruction Execution
symbol condition
RST input
RST JL CRSTIIE
Set Data
Set Data Meaning Data Type
D Device No. to be reset Bit
Functions
(1) Designated devices respond as follows when RST input is turned ON:
Device Device Status
Bit device Turns coils and contacts OFF
Timers and Sets the present value to 0, and turns coils and contacts OFF
counters
Word device Sets value of designated bit to 0

(2) Device status does not change when RST input goes OFF

Operation Errors

(1) There are no operation errors associated with the RST instruction.
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7. Basic Instructions

Program Example

RST

(1) Reset of 100ms retentive timer and counter is executed.

[Ladder Mode]

0 ’—)ﬁ <ST60 Kl8000>_‘
ST60
51 | czs M
L [ RST sT60H
c23
14| { v55 )1
X5
164 | [ RST C23 H
21 [ END H
[List Mode]
| Steps | Inst. Device |
0 LD X4
1 ouT ST60
K18000
5 LD ST60
6 ouT c23
K16
10 RST ST60
14 LD c23
15 ouT Y55
16 LD X5
17 RST c23
21 END

Il-86

When ST60 is set for the retentive timer, ST60 is turned
ON when X4's ON time reaches 30 minutes.

The number of times when ST60 has turned ON is
counted.

When ST60 is turned ON, ST60 is reset.
When C23 counts up, Y55 is turned ON.

When X5 is turned ON, C23 is reset.



7. Basic Instructions

MC,MCR
O MC,MCR ... Setting and resetting the master control
Compatible
instruction mode
Usable Devices Digit
Set R R K 9!
Data Bit Devices Word Devices Constant| Level |desig-| Index
x[y[m[L[F[BsB]T[sM[v|T[cID[R[Wlsw] z [sD|k [H| N [2H°"
n O
D O|0|0|0|0]|0 O
Extended
instruction mode
Usable Devices Digit
Set R R K 9!
Data Bit Devices Word Devices Constant| Level |desig-| Index
x[vy[m[L][F[B]sB][T[sM[v|[T[c|p[R[W[sw]z[sD|k [H] N [1&°"
n @)
D |[O|O|O|O|O|O|O O O|0|0|0 O
Instruction Execution
symbol condition
¢ommand
MC I {MCin 1 D_
n::D ettt !
! Master control ladder !
MCR {_ MCR_1_n__H
Set Data
Set Data Meaning Data Type
n Nesting (NO to N7) Nesting
D Number of device to turn ON Bit
Functions

The master control instruction is used to enable the creation of highly efficient ladder switching
sequence programs, through the opening and closing of a common bus for ladders.

Ladder as displayed in Ladder Mode

Ladder as it actually operates

Il [MC N1 Mo H ] [MC N1 MO H
N1==Mo N1==MO
X1 X3 M7 X1X3 M7
| | V4
{HH var A | HH va7 7 Executed only
M5 MS when X0 is ON
| —
' Y4F ) |:> L Cvar )
X6 X4 X6 Xﬂ
—iH H
1 ]
X0 X0
||
|| [MCR N1 (| {MCR N1 H
XOF XF
|
I vi0 . {v10)1
| |
| |
! !

A ladder using the master control would look as shown below:
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7. Basic Instructions
MC,MCR

(1) If the ON/OFF command of the MC instruction is ON when master control is commenced, the
operation result between the MC instruction and MCR instruction will be exactly as the
instruction (ladder) shows.

If the MC ON/OFF instruction is OFF, the operation result between MC and MCR instructions
will be as follows:

Device Device Status
100ms, 10ms timer Count value goes to 0
100ms cumulative timer counter Current count value is kept as it is.
Devices in OUT instruction All turned OFF

Devices in the following instructions:

SET/RST, SFT function Maintain current status

(2) Nesting can be used up to 8 times (NO to 7). When using nesting, nests should be inserted from
the lower to higher nesting number (N) with the MC instruction, and from the higher to the lower
order with the MCR instruction.

(3) Regardless of the MC instruction's ON/OFF state, scan between MC instruction and MCR
instruction can be executed.

(4) MC instruction can be used as many times as you wish within one scan by changing devices in
the destination D.

(5) When MC instruction is ON, coil of the device specified in the destination turns ON.

(1) This is the instruction for recovery from the master control, and indicates the end of the master
control range of operation.

(2) Specified nesting (N) No. and after are cleared.
| E’MZ:E"}"[\E;]—{ N3 to N7 master control

““““““ is cleared
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7. Basic Instructions
MC,MCR

Operation Errors
(1) There are no operation errors associated with the MC or MCR instructions.

Program Example

The master control instruction can be used in nesting. The different master control regions are
distinguished by nesting (N). Nesting can be used from NO through N7.

The use of nesting enables the creation of ladders which successively limit the execution condition
of the program.

A ladder using nesting would appear as shown below:

Ladder as displayed in ladder mode Ladder as it actually operates

A A
| {MC No Mi15H | [MCc No Mi15H

| |
] ]
NOZ=M15 NOZ—M15
| |
11 >_‘ I
{MC N1 Mi16 H |
N1Z=M16 N1Z~M16

| |

| ! }

Executed when A
is ON

r

<
0
P
=
<
=
5 ()
e

—m

—

Executed when A
and B are ON

¢

e S—

{MC N2 M17H

| |
| |
N2Z=M17 N2Z=M17
| |
I \ >" 11

{mMc N2 M17H

Executed when A,
B, and C are ON

:
5 Q

[MCR N2H I
| L / I Executed when A
H N >4 H O}andBareON
MCR NiH [MCR NiH
Executed when
l < ] OH Fen
[MCR NOH [MCR NOH

e

V'

No relation to
status of A, B, or C

Q
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7. Basic Instructions

PLS,PLF
O PLS,PLF ... Pulse (1 scan ON)
Compatible
instruction mode
Usable Devices Digit
Set R R K 9!
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[F[BlsB]T|sM[v|T[c[D[R[Wlsw] z[sD|k [H| P [2H°"
D O|0|0|0|0]|0 O
Extended
instruction mode
Usable Devices Digit
Set R R K g.'
Data Bit Devices Word Devices Constant| Pointer [desig-| Index
x[y[m[L[Fe][B[sB]T[sMv|T][cID|[R[Wlsw] z [sD|k [H]| P [M2HO"
D |O|O|O|0O|O|0O|0O O
Instruction Execution
symbol condition
Command
PLs . L CoRisTTE
Command
PLF = H | E:P:L:F::J::@:}{
Set Data
Set Data Meaning Data Type
D Pulse conversion device Bit
Functions

(1) When PLS instruction is turned OFF to ON, turn specified device ON for 1 scan; otherwise
(ON—ON,ON—OFF,OFF—ON), turn OFF.

ON

x5 N X5 OFF J I_I
H I E_EL_S__J__Q_H ON
_‘ 1 scan H 1 scan
—>—{— —>——

(2) If the RUN key switch is changed from RUN to STOP after the execution of the PLS instruction,
the PLS instruction will not be executed again even if the switch is set back to RUN. PLS
instruction will be executed if the PLS instruction has been ON when the power was turned ON.

(3) When a latch relay (L) is specified for the PLS instruction, switching power OFF with the latch
relay (L) ON and then switching it ON again executes the specified device's 1scan ON.

I1-90



7. Basic Instructions
PLS,PLF

(1) When PLF instruction is changed from ON to OFF, the designated device is turned 1 scan ON.
For the other cases (OFF—OFF,0FF—ON,ON—ON), the designated device is turned OFF.

ON

sorr — v

» < >

MO OFF _|—
-

1 scan 1 scan

(2) Turn the sequence program RUN switch to STOP after PLF instruction. Even if switched to
RUN again, PLF instruction will not be executed.

POINT

Note that the device designated by D may be ON more than one scan if the PLS or
PLF instruction is jumped by the CJ instruction or if the subroutine program where
the PLS/PLF instruction had been executed was not called by the CALL instruction.

Operation Errors
(1) There are no operation errors associated with the PLS or PLF instructions.

Program Example
(1) The following program executes the PLS instruction when X9 goes ON.

[Ladder Mode] [List Mode]
X9 | Steps | Inst. | Device
0| {PLS M9 0 LD X9
1 PLS M9
3 [ END
| 3 END
ON
X9 OFF _f—l_
ON
M9 OFF

(2) The following program executes the PLF instruction when X9 goes OFF.

[Ladder Mode] [List Mode]
X9 | Steps | Inst. | Device

0 | [PLF M9 0 LD X9
1 PLF M9

3 [ END

| 3 END
ON
X9 OFF
ON

M9 OFF —_l—
1 scan
—»—‘4—
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7. Basic Instructions

O FF ... Reversing the operation result

FF

Compatible
instruction mode

Not available

Extended
instruction mode
Usable Devices Diit

Set ; - - : gl
Data Bit Devices Word Devices Constant| Pointer (desig-| Index

x|y[m[L[F[B]sB][T[sM[v|T]c[Dp[R[Wsw| z[sD|k [H]| p [1@°"
D |[O|O|O|O|O|O|O O O|0|0|0O O
Instruction Execution

symbol condition
Command
FF ) = CEE T
Set Data
Set Data Meaning Data Type
D Device number to invert Bit
Function
(1) The status of the device designated by (D) is inverted when the inversion command goes from OFF to
ON.
. Device Status
Device - ; .
Prior to FF execution After FF execution
Bit device OFF ON
ON OFF
Bit designation of word 0 1
device 1 0

Operation Errors

(1) There are no operation errors associated with the FF instruction.
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7. Basic Instructions

FF
Program Example
(1) The following program inverts the output of Y10 when X9 goes ON.
[Ladder Mode] [List Mode]
X9 | Steps | Inst. | Device
0| {FF Y10 0 (D X9
3 T END 1 FF Y10
| - 3 END
ON
ON
Y
Y10 OFF
(2) The following program reverses b10 (bit 10) of D10 when X0 goes ON
[Ladder Mode] [List Mode]
X0 | Steps | Inst. | Device
0 | [FF D10.A 0 LD X0
3 F END 1 FF D10.A
| - 3 END

I1-93
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SFT,SFTP
O SFT,SFTP ... Device shift
Compatible . .
instruction mode Usable instruction: SFT
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[B[sB]T[sM[v|T[c[D|[R[W[sw] z [sD|k [H| P [@HO"
D O|0|0|0|O0|0 O
Extended
instruction mode
Usable Devices Digit
Set . . K g.'
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vy[m[L][F[B[sB][T[sMv|T[c|Dp[R[Wsw]z[sD|k [H]| P [M&°"
D |O|O|O|0O|O|0O|O O O|0|0|0 O

Instruction Execution
symbol condition

SFT 1
f

Command

I
N
@
s
;

o

Command

SFTP

1
[
o
3
°

i

Set Data

Set Data Meaning Data Type
D Number of device to shift Bit
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7. Basic Instructions
SFT,SFTP

Functions

(1) When bit device is used
(a) Shifts to a device designated by (D) the ON/OFF status of the device immediately prior to
the one designated, and turns the prior device OFF.

Shift input

MOK

1 P M15 M14 M13 M12 M11 M10 M9 M8
| [sFTP M14H [0[0]0[0]0[1[1]0] xoz o

4[ XK XK K K k0
SFTP. M13H 0T0]0]0]1]0]1[0] Afer it st npu
S

SFTP M12H [0 |0 [0] 1-l 0 | 0 | 1 | 0| After second shift input

Shift range

- ———{sFTP M1 |o|0|0|1|0|1|1|0| X02 ON
,_|| - 1 XK K K &0
| { SET M10 |O|O|l|0|l|0|1|0| After third shift input
A A A A A0

First device to shift |0|1|O-|1|O—|O|1|0| After fourth shift input
X A0
|0|0|1|0|0|0|1|0| After fifth shift input

*At M8 to 15, "1" indicates ON and "0" indicates OFF.

For example, if M11 has been designated by the SFT instruction, when the SFT instruction
is executed, it will shift the ON/OFF status of M10 to M11, and turn M10 OFF.

(b) Turn the first device to be shifted ON with the SET instruction.

(c) When the SFT and SFTP are to be used consecutively, the program starts from the device
with the larger number.

(2) When word device bit designation is used
(a) Shifts to a bit in the device designated by (D) the 1/0 status of the bit immediately prior to the
one designated, and turns the prior bit to 0.
For example, if D0.5 (bit 5 [b5] of DO) has been designated by the SFT instruction, when
the SFT instruction is executed, it will shift the 1/0 status of b4 of DO to b5, and turn b4 to 0.

Prior to shift b15 b5 b4 b0

execution [0[Z]0J0[Z]0[0]0[1]1]0]Z]0]O0]0[1]
DO . o

After shift

execution [0]1]ofof1]ofofof1[1]1[0[0[0[O[1]

Operation Errors
(1) There are no operation errors associated with the SFT(P) instruction.
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7. Basic Instructio

Program Example

ns

SFT,SFTP

(1) The following program shifts Y57 to Y5B when X8 goes ON.

[Ladder Mode]

0 —Tﬁ [SFT Y5BH )

Y5AH

[SFT

13

[Timing Chart]

ON

[SFT Y59 H
L——{sFT Y58 o )
10 .—m [SET
[ END 4

> Shifts Y57 to Y5B when X8 goes ON

Begin programming from larger
device number

Y57 H Y57 turned ON when X7 goes ON

[List Mode]

| Steps | Inst. Device

X8 OFF _I_\_I_\_I_\_I_I_l_|_|_\_ o P x8

X7 OFF

\

\

Y57 OFF

Y58 OFF

2 SFT Y5B
4 SFT Y5A
6 SFT Y59
8 SFT Y58

10 LDP X7

Y59 OFF

12 SET Y57
13 END

Y5A OFF

Y5B OFF

F

L

17
%
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7. Basic Instructions
MPS,MRD,MPP

O MPS,MRD,MPP ... Store, read and clear of operation result

Compatible/Extended
instruction mode

Usable Devices Digit
Set - . . - 9
Data Bit Devices Word Devices Constant| Pointer |desig-| Index

x[v[m[L][E[B]sB][T]sMv|T[c|Dp[Rr[Wlsw]z[sD|k [H] p [1@°"

The compatible instruction mode and extended instruction mode share the same specifications for this

instruction.
Instruction Execution
symbol condition
MPS, MRD, and MPP are not displayed as a part of the ladder display.
| MPs|— |
[ |
MRD 11 \
MPP | {
Function

(1) Stores in memory the operation result (ON or OFF) immediately prior to the MPS instruction.
(2) Up to 8 MPS instructions can be used successively. However, if an MPP instruction is used in

the middle of process, the number of uses calculated for the MPS instruction will be
decremented by one.

(1) Reads the operation result stored for the MPS instruction, and uses that result to perform the
operation in the next step.

(1) Reads the operation result stored for the MPS instruction, and uses that result to perform the
operation in the next step.

(2) Clears the operation results stored by the MPS instruction.

POINT |
(1) The following shows ladders both using and not using the MPS, MRD, and MPP
instructions.
Ladder using the MPS, MRD, and MPP Ladder not using MPS, MRD, and MPP
instructions. instructions.
I 0 X %
AT T e
IS AV v
X X0 X1 )I(IS
—|F—<Y12 | {v12

Operation Errors

(1) There are no errors associated with the MPS, MRD, or MPP instructions.
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7. Basic Instructions

MPS,MRD,MPP
Program Example
(1) A program using the MPS, MRD, and MPP instructions.
[Ladder Mode] [List Mode]
X1C M8 | Steps | Inst. | Device
10— | (Y30 ( 10 LD X1C
(b) {31 Y @ 1 MPS
X1D () M9 (4 M68 12 AND M8
16 +— T(IJ—( Y32 M 13 OUT Y30
(b) 14 MPP
F——<v33
" ©) e L 15  OouT Y3l
Y34 M ( 16 LD X1D
X1E M81(g) M96 ©
27 _| |_| |__| <Y35 >_‘ 17 MPS
M97 18 AND M9
(h)_|M|98—< Y36 @ 19  MPS
(i) <Y37 >q 20 AND M68
‘ ) < 21 OouT Y32
) Y38 ) (e) 22 MPP
40 [ END } 23 AND TO
24 ouT Y33

(f) 25 MPP
26 ouT Y34
27 LD X1E
28 AND M81
()] 29 MPS
30 AND M96
31 ouT Y35
< (h) 32 MRD

TN

33 AND M97
34 ouT Y36
(i) 35 MRD
36 AND M98
37 ouT Y37

(1 38 MPP
\ 39 ouT Y38
40 END
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7. Basic Instructions
NOP,NOPLF,PAGE n

O NOP,NOPLF,PAGE n ... No operation

Compatible

instruction mode Usable instruction: NOP

Usable Devices

Digit
5;; Bit Devices Word Devices Constant| Pointer |desig-| Index
nation

X|Y|M|L|F|B|SB|T|SM|V|T|C|D|R|W|SW|Z |SD|K |H P

Extended
instruction mode
Usable Devices Digit
Set . . . - g.'
Data Bit Devices Word Devices Constant| Pointer deglg- Index
x[v[m[L][FE[B]sB][T[sMv|T[c|D[R[Wsw]z[sD|k [H]| p [M@°"
n O|0
Instruction Execution *NOP is not displayed in ladder display.
symbol condition
NOP || NOP b

NOPLF NOPLF |—‘

PAGE n PAGE n l—‘

Functions
(1) This is a no operation instruction that has no impact on any operations up to this point.

(2) The NOP instruction is used in the following cases:
(a) To insert space for sequence program debugging.

(b) To delete an instruction without having to change the number of steps. (Replace the
instruction with NOP)
(c) To temporarily delete an instruction.

(1) This is a no operation instruction that has no impact on any operations up to that point.

(2) The NOPLF instruction is used when printing from a peripheral device to force a page change at
any desired location.
(a) When printing ladders
» A page break will be inserted between ladder blocks with the presence of the NOPLF
instruction.
« The ladder cannot be displayed correctly if an NOPLF instruction is inserted in the midst of
a ladder block.
Do not insert an NOPLF instruction in the midst of a ladder block.
(b) When printing instruction lists
» The page will be changed after the printing of the NOPLF instruction.

(3) See the Operating Manual for the peripheral device in use for more information regarding
printouts from peripheral devices.
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7. Basic Instructions
NOP,NOPLF,PAGE n

(1) This is a no operation instruction that has no impact on any operations up to that point.

(2) Programs after PAGERN instruction are controlled as 0 step and after of the specified n-th page.
(Peripheral device display, printers, etc.)

(3) If there is no PAGERn instruction, processing begins from page 0.

Operation Errors
(1) There are no errors associated with the NOP, NOPLF, or PAGE instructions.

Program Example
NOP

(1) Contact closed...Deletes AND or ANI instruction

[Ladder Mode] [List Mode]

Before change | Steps | Inst. | Device

0 LD X8

X8 Y96
0 JI/ Y12 1 AND Y97
2 ANI X96
Changed to NOP 3 ouT Y12
4 END

O [List Mode]

| Steps | Inst. | Device

0 LD X8
X8 Y96
0+ =t Y12 1 NOP
2 ANI X96
3 ouT VY12
4 END
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7. Basic Instructions
NOP,NOPLF,PAGE n

(2) Contact closed...LD, LDI changed to NOP
(Note carefully that changing the LD and LDI instructions to NOP completely changes the nature of
ladder.)

[Ladder Mode] [List Mode]

Before change | Steps | Inst. | Device

0 0 LD X0

0 I Y16 ouT Y16

@—F‘ LD X56
2 | Y66 AND T3

OUT Y66

Changed to NOP
END

Q [List Mode]

| Steps | Inst. | Device

a b~ W N P

X0 Y96 0 ‘b X0
0 | Y16 1 ouT Y16
T3 2 NOP
I Y66 3 ANI T3
4 ouT Y66
5 END
NOPLF
[Ladder Mode] [List Mode]
| Steps | Inst. | Device
X0 0 LD X0
04— ——{Mov Ki D30
— H 1 MOV K1
D30
-
4 NOPLF
= H 4 NOPLF
5 [MOV K2 D40 H 5 MOV K2
D40
8 NOPLF
8 NOPLF 4
“ (NOPLFH 9 LD X1
9‘_| I <Y40 >_‘ 10 ouT Y40
11 END
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7. Basic Instructions
NOP,NOPLF,PAGE n

* Printing the ladder will result in the following:

O X000 r ]_ ©
0 Il [MOV K1 D30
O O
o - {MOV K2 D40 H o
Page change forced
r > when NOPLF is inserted
© 8 [NOPLF }— -1 between two ladder
e ————— _oTIITIIIIEIIIIIIIL B blocks.
o = e S
X001
© | /| {xo01 O
O ‘ O
O _______ @)
PAGE n
[Ladder Mode] [List Mode]
Steps | Inst. | Device
10 [PAGE K5 |
S H 10 PAGE K5
X0 X1
12 _| I Y0 >_‘ 12 LD X0
% 13 AND X1
14 ouT YO
15+ | [ NOP ] (Y1 )
15 LD X2
18 [NOPLFH 16 NoP
17 ouT Y1
X3 19 PAGE K6
214 | {v2 M 21 LD X3
22 ouT Y2
23
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8. Function Instructions

8. Function Instructions

The function instruction includes the following types.

Type of Instructions

Meaning

Comparison operation instruction

Compare data to data

Arithmetic operation instruction

Adds, subtracts, multiplies, divides, increments, or decrements
data with other data

Data conversion instruction

Coverts data types

Data transfer instruction

Transmits designated data

Program branch instruction

Program jumps

Logical operation instructions

Logical operations such as logical sum, logical product, etc.

Rotation instruction

Rotation/shift of designated data

Data processing instructions

Data searches, data processing such as decoding and encoding

Other instructions

Instructions which do not fall into the above categories

Special instructions for old
machine type compatible

Instructions used to achieve the compatibility with sequence
programs in the old machine type.

(Can be used in the compatible instruction mode only.)
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8. Function Instructions

=, <> >, <=, <, >=
O =, <>, >, <=, <, >= ... 16-bit data comparisons
. Compatlble Usable instruction =, >, <
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[F[B[sB]T[sMv|T[c[D|[R[wW[sw] z [sD|k [H| P |ra%"
S1 [O|O|O|0O|O|0O|0O O O|O0|0|0|0|0 olA|A o
S2 |[O|O|O|O0|O|0 |0 O O|O0|0|O0|0O]|0 olA|A
Extended
instruction mode
Usable Devices Diai
Set . R R |g_|t
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[v[m[L[F[BsB[T[sMv|T[c[D[R]W[sW[z[sD|k [H]| P [N
S1 |[O|O0|0O|0O|0|0O]|0O O O|0|0]|0|0|0 olA|A o
S2 |O|O|O0|0|O|0|0 O O|O0|0|0|0|0 olA|A
A : S1 and S2 cannot be specified as constant at the same time.
[Instruction [Execution [ indicates the signs =, <>, >, <=, <, >=

Symbol] Condition]

LD (] [ I s1 is2 ——< A

AND [ — | [ s17s2 < A
— | S
OR [ R S
L1 _S1_1.S2
Set Data
Set Data Meaning Data Type
S1 i i i
F:omparatlve data, or device No. where comparative data BIN 16 bits
S2 is stored
Functions

(1) Treats BIN 16-bit data from device designated by (S1) and BIN 16-bit data from device
designated by (S2) as an A contact, and performs comparison operation.

(2) The results of the comparison operations for the individual instructions are as follows:

Instruction Comparison Instruction Comparison
: Condition Operation - Condition Operation
Symbol in [ Symbol in U
Result Result
= S1=S82 = S1+S2
<> S1#8S2 <> S1=S82
> S1>S2 L > S1=8S82 o
Continuity Non-continuity
<= S1=S82 <= S1>8S2
< S1<82 < S1=8S82
>= S1=>S2 >= S1<S2
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8. Function Instructions
= <>, >, <=

<, >=

(3) In cases where hexadecimal constants have been designated by (S1) and (S2), or when a
numerical value (8 to F) where the highest bit (b15) will be 1 has been designated, the value will
be read as a negative BIN value number for purposes of the comparison.

Operation Errors
(1) There are no operation errors associated with the =, <>, >, <=, <, or >= instructions.

Program Example

(1) The following program compares the data at X0 to XF with the data at D3, and turns Y33 ON if
the data is identical.

[Ladder Mode] [List Mode]
Y33 | Steps | Inst. | Device |
0‘_E K4X0 D;,j—< 0 LD= K4X0
D3
4| { END 3 OUT Y33
4 END

(2) The following program compares BIN value K100 to the data at D3, and establishes continuity if
the data in D3 is something other than 100.

[Ladder Mode] [List Mode]
M3 Y33 | Steps | Inst. | Device |
ot— H=>«100 paF——< 0 LD M3
1 AND<> K100
5 [ END D3
| 4 ouT Y33
5 END

(3) The following program compares BIN value K100 to the data at D3, and establishes continuity if
the D3 data is less than 100.

[Ladder Mode] [List Mode]
M3 Y33 | Steps | Inst. | Device |
o|ﬂ }—|:::> K100 D3} 4 0 LD M3
I\/I8 1 LD> K100
[ D3
7 [ END 4 OR M8
| 5 ANB
6 ouT Y33
7 END

(4) The following program compares the data in DO and D3, and if the data in DO is equal to or less
than the data in D3, establishes continuity.

[Ladder Mode] [List Mode]
M3 M8 Y33 [ steps [ nst. ] Device |
0 | ' 0 LD M3
1 AND M8
<= DO D3:|J 2 OR<= DO
6 [ END D3
| 5 OUT VY33
6 END
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8. Function Instructions

O D=,D<>,D>D<=,D<,D>= ... 32-bit data comparison

D=,D<>,D>,D<=,D<,D>=

Compatible
instruction mode

Usable instruction: D=, D>, D<

Usable Devices Digit
Dsaet; Bit Devices Word Devices Constant| Pointer |desig-| Index
X|Y|mM|L|F|B|sB|T|sM/V|T|c|D|R|W|sw|z|sD|K |H nation
S1 |O|0|0|0|0|0]|0 O O|0|0]|0|0]|0 o|lala o
S2 |[O|0|0]0O|0|0O]|0 O O|0|0]O0 0|0 O|lA|A
Extended
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y|m|lL|F|B|sB|T|sMVv|T|c|D|R|W|swW| z |sD| Kk | H nation
S1 |O0|0]|0|0|0|0O]|0O O 0|0|0]|0|0]|0 o|lAa|lA o
S2 [O|0]O|O0|0|0]|O O O|0|0|0|0|0 o|lala
A :S1 and S2 cannot be specified as constant at the same time.
[Instruction [Execution [ indicates the signs D=, D<>, D>, D<=, D<, D>=
Symbol] Condition]
LD [ [l si is2 ——< A
AND [ — | [T s 182 <
| | |
OR I:l —| [ 11 I . >
I 7
Set Data
Set Data Meaning Data Type
S1 i i i
Qomparatlve data, or device No. where comparative data BIN 32 bits
S2 is stored
Functions

(1) Treats BIN 32-bit data from device designated by (S1) and BIN 32-bit data from device

designated by (S2) as an A contact, and performs comparison operation.

(2) The results of the comparison operations for the individual instructions are as follows:

Instruction Comparison Instruction Comparison
Symbol in O Condition Operation Symbol in O] Condition Operation
Result Result
D= S1=S82 D= S1+S2
D<> S1#S2 D<> S1=8S82
D> S1>S2 o D> S1=S82 L
Continuity Non-continuity
D<= S1=S82 D<= S1>8S2
D< S1<8S2 D< S1=82
D>= S1=S2 D>= S1<82
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8. Function Instructions
D=,D<>,D>D<=,D<,D>=

(3) In cases where hexadecimal constants have been designated by (S1) and (S2), or when a
numerical value (8 to F) where the highest bit (b31) will be 1 has been designated, the value will
be read as a negative BIN value number for the purpose of the comparison.

Operation Errors
(1) There are no operation errors associated with the D=, D<>, D>, D<=, D<, or D>= instructions.

Program Example

(1) The following program compares the data at X0 to XF with the data at D3 and D4, and turns
Y33 ON if the data is identical.

[Ladder Mode] [List Mode]
Y33 | Steps | Inst. | Device
ot+—b=kexo D3IF——< 0 LDD=  K8X0
D3
4 { END 3 ouT Y33
| 4 END

(2) The following program compares BIN value K38000 to the data at D3 and D4, and establishes
continuity if the data in D3 and D4 is something other than 38000.

[Ladder Mode] [List Mode]
M3 Y33 | Steps | Inst. | Device |
0+— —{D<> k38000 D3IF—— 0 LD M3
1 ANDD<> K38000
6 [ END D3
| 5 ouT Y33
6 END

(3) The following program compares BIN value K-80000 to the data at D3 and D4, and establishes
continuity if the data in D3 and D4 is less than —80000.

[Ladder Mode] [List Mode]
Y33 | Steps | Inst. | Device |
D> K-80000 D]——( 0 LD M3
1 LDD> K-80000
D3
[ END 5 OR M8

6 ANB

7 ouT Y33

8 END

(4) The following program compares the data in DO and D1 with the data in D3 and D4, and
establishes continuity if the data in DO and D1 is equal to or less than the data in D3 and D4.

[Ladder Mode] [List Mode]

M3 M8 Y33 | Steps | Inst. | Device |

0 '} ’ 0 LD M3

1 AND M8

D<= DO DQJ 2 ORD<= DO

6 [ END D3

| 5 ouT Y33

6 END
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8. Function Instructions

+l +P1 -1 -P
O +, +P, -, -P ... BIN 16-bit addition and subtraction operations
(Device at storage destination: Independent type)
. Compatlble Usable instruction: +, -
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L][F[B]sB[T[sM[Vv]|T[c[D[R[W[sW]z[sD|k[H| P [P""
S1 O|0]|0]|0|0]|0 oA A
S2 O|0|0|0|0]|0O olala
D O|0]|0]|0|0|0O O
Extended
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L]F[B[sB[T[sM[v|T]c[D[r[W[swW]z[sD|k[H| P [™""
S1 |O|0]|0|0|0|0]|0O O O|0|0|0|0]|0 o|lAa|A
S2 |O0]|0]|0|0 0|00 O O|0|0|0|0]|0 o|A|A O
D |[O]O|O|O|O|0O]|O O O|O0|0|0|0]|0O O
A : S1 and S2 cannot be specified as constant at the same time.
[Instruction [Execution T : i/
Symbol] Condition] [ indicates the signs + /
Command
I CCIISII®I5H
Command
AR A (PSS 15 H
Set Data
Set Data Meaning Data Type
s1 Data to be added to or subtracted from, or the first number
of the device storing such data
S2 Addition or subtraction data, or first number of device BIN 16 bits
storing addition or subtraction data
D First number of device storing addition or subtraction data
Functions

(1) Adds 16-bit BIN data designated by (S1) to 16-bit BIN data designated by (S2) and stores at the
device designated by (D).

S2 D

—

(2) Values for S1, S2, and D can be designated between —32768 and 32767 (BIN 16 bits).

(3) The judgment of whether data is positive or negative is made by the most significant bit (b15).

b15 Judgment (+/-)
0 Positive
1 Negative
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8. Function Instructions
+l +P1 -1 -P

(4) The following will happen when an underflow or overflow is generated in an operation result:
The carry flag in this case does not go ON.
« K32767+K2 — K-32767 ---- A negative value is generated if b15 is 1.
(H7FFF) (H0002) (H8001)
» K-32768+K-2 — K32766 ---- A positive value is generated if b15 is 0.
(H8000) (HFFFE) (H7FFE)

|:| (1) Subtracts 16-bit BIN data designated by (S1) from 16-bit BIN data designated by (S2) and stores
the result of the subtraction at the device designated by (D).
s1 S2 D
N\ r R r N

ST bo b1 bo b1 bo
| s678 @®IN) | - [ 1234 @BIN) | =

(2) Values for S1, S2, and D can be designated between —32768 and 32767 (BIN 16 bits).

(3) The judgment of whether data is positive or negative is made by the most significant bit (b15).

b15 Judgment (+/-)
0 Positive
1 Negative

(4) The following will happen when an underflow or overflow is generated in an operation result:
The carry flag in this case does not go ON.
* K-32768-K2 — K32766 ---- A positive value is generated if b15 is O.
(H8000) (H0002) (H7FFE)
» K32767-K-2 — K-32767 ---- A negative value is generated if b15 is 1.
(H7FFF) (HFFFE) (H8001)

Operation Errors
(1) There are no operation errors associated with the +(P) or -(P) instructions.
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8. Function Instructions
+l +P1 -1 -P

Program Example

(1) The following program adds the contents of D3 and the contents of DO when X5 goes ON, and
outputs result to Y38 through 3F.

[Ladder Mode] [List Mode]
X5 | Steps | Inst. | Device |
0+— ——{+P D3 DO K2Y38 0 LD X5
5%_4 C END 1 +P D3
| L DO
K2Y38
5 END

(2) The following program outputs the difference between the set value for timer T3 and its present
value to Y40 to 53 by BCD.

[Ladder Mode] [List Mode]
X|3 /K18000 | Steps | Inst. | Device |
LA SERNDS 0 LD X3
——- k18000 T3 D3 M toour T3
K18000
—————JDBCD D3 K5Y40H 5 LD M400
T3
D3
10 DBCD D3
K5Y40
13 END
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8. Function Instructions

+l +P1 -1 -P
O +, +P, -, -P ... BIN 16-bit addition and subtraction operations
(Device at storage destination: Shared type)
. Compatlble Not available
instruction mode
Extended
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|v[m[L][F][BsB[T[sMv|T][c[D[R][W[sW[z[sD|[k [H]| P [N
S |[0O]0|0|0|0|0]|0O O O|0|0|0|0]|0 O|0]|0 o
D |[O]|O]|O|0O|0]O]|O O O|0|0|0]|0O]|0O O

This cannot be used with the compatible instruction mode. Refer to "6.2 Instruction Tables" for correspondence.

[Instruction [Execution

- . ..
Symbol] Condition] [ indicates the signs + /

Command
" I CETI8T T80 H

Command

woe (s T H

Set Data
Set Data Meaning Data Type
S Addition or subtraction data, or first number of device
storing addition or subtraction data
First number of device storing data to be added to or BIN 16 bits
D subtracted from
(Addition or subtraction data is stored in this device.)
Functions

(1) Adds 16 bit BIN data designated by (D) to 16 bit BIN data designated by (S), and stores the
result of the addition at the device designated by (D).

D S D

LR b0 LR b0 n  blBceeccc---

(2) The value for (S) and (D) can be designated at between —32768 and 32767 (BIN 16 bits).

(3) The judgment of whether data is positive or negative is made by the most significant bit (b15).

b15 Judgment (+/-)
0 Positive
1 Negative

(4) The following will happen when an underflow or overflow is generated in an operation result.
The carry flag in this case does not go ON.
» K32767+K2 — K-32767 ---- A negative value is generated if b15 is 1.
(H7FFF) (H0002) (H8001)
» K-32768+K-2 — K32766 ---- A positive value is generated if b15 is 0.
(H8000) (HFFFE) (7FFE)

In-111



8. Function Instructions
+l +P1 -1 -P

|:| (1) Subtracts 16-bit BIN data designated by (D) from 16-bit BIN data designated by (S) and stores
the result of the subtraction at the device designated by (D).

D S D

—— )

(2) The values for (S) and (D) can be designated at between —32768 and 32767 (BIN 16 bits).

(3) The judgment of whether data is positive or negative is made by the most significant bit (b15).

b15 Judgment (+/-)
0 Positive
1 Negative

(4) The following will happen when an underflow or overflow is generated in an operation result.
The carry flag in this case does not go ON.
» K-32768-K2 — K32766 ---- A positive value is generated if b15 is O.
(H8000) (H0002) (H7FFE)
* K32767-K-2 — K-32767 ---- A negative value is generated if b15 is 1.
(H7FFF) (HFFFE) (H8001)

Operation Errors
(1) There are no operation errors associated with the +(P) or -(P) instructions.
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8. Function Instructions
D+, D+P, D-, D-P

O D+, D+P, D-, D-P ... BIN 32-bit addition and subtraction operations
(Device at storage destination: Independent type)

. Compatlble Usable instruction: D+, D-
instruction mode
st Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[E[B]sB][T[sM[v|T]c[Dp[R[Wsw] z [sD|k [H]| P [™""
S1 O|O0|0|0|0]|0 o|la|la
S2 O|0]0]|0]|0]|0 o|lAa|lA
D O|O0|0|0|0]|0 O
Extended
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[E[B[sB][T]sM[v|T]c]D[R[W[swW| z [sD|k [H]| P |"@"
S1 [O|O|O|0|O|0O|0O O O|O0|0|0|0]|0 o|lAa|lA
S2 |[O|O|O|0|O|O0 |0 O O|0|0|0|0]|0O o|la|la @)
D |[O|O|O|O|O|0O]|O O O|O0|0|0|0]|0 O

A :S1 and S2 cannot be specified as constant at the same time.

[Instruction  [Execution L] indicates the signs D+ / D-
Symbol] Condition]
Command
o T CCTIsI2 5 H
Command
L | [CRISIIZ 5 H
Set Data
Set Data Meaning Data Type
s1 Data to be added to or subtracted from, or the first number
of the device storing such data
s2 Addition or subtraction data, or number of device storing BIN 32 bits
addition or subtraction data
D First number of device storing addition or subtraction data
Functions

(1) Adds 32-bit BIN data designated by (S1) to 32-bit BIN data designated by (S2), and stores the
result of the addition at the device designated by (D).

S1+1 1 S;+1 §2 D+1 Q
--b0 31----b1l6bl5- - --b0 b31----b16b15----b

31 -b1eb15--
691346 (BIN)

=

(2) The values for (S1), (S2) and (D) can be designated at between —2147483648 and 2147483647
(BIN 32 hits).

567890 (BIN) |+ | 123456 (BIN) |

(3) The judgment of whether data is positive or negative is made by the most significant bit (b31).

h31 Judgment (+/-)
0 Positive
1 Negative
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8. Function Instructions
D+, D+P, D-, D-P

(4) The following will happen when an underflow or overflow is generated in an operation result.
The carry flag in this case does not go ON.
» K2147483647+K2 — K-2147483647 ---- A negative value is generated if b31 is 1.
(H7FFFFFFF) (HO002) (H80000001)
» K-2147483648+K-2 — K2147483646 ---- A positive value is generated if b31 is 0.
(H80000000) (HFFFE) (H7FFFFFFE)

(1) Subtracts 32-bit BIN data designated by (S1) from 32-bit BIN data designated by (S2), and
stores the result of the subtraction at the device designated by (D).

S1+1 S1 S2+1 S2 D+1 D
f_Hf_H
b31----b16b15----b0 b31----b16b15----b0 b31----b16b15- - b0
| 567890 (BIN) |- | 123456 (BIN) | = | 444432 (BIN) |

(2) The values for (S1), (S2) and (D) can be designated at between —2147483648 and 2147483647
(BIN 32 hits).

(3) The judgment of whether data is positive or negative is made by the most significant bit (b31).

b31 Judgment (+/-)
0 Positive
1 Negative

(4) The following will happen when an underflow or overflow is generated in an operation result.
The carry flag in this case does not go ON.
» K-2147483648-K2 — K2147483646 ---- A positive value is generated if b31 is 0.
(H80000000) (HO002) (H7FFFFFFE)
» K2147483647-K-2 — K-2147483647 ---- A negative value is generated if b31 is 1.
(H7FFFFFFF) (HFFFE) (H80000001)

Operation Errors
(1) There are no operation errors associated with the D+(P) or D-(P) instructions.

Program Example

(1) The following program adds 28-bit data from X10 to X2B to the data at D9 and D10 when X0
goes ON, and outputs the result of the operation to Y30 to Y4B.

[Ladder Mode] [List Mode]
X0 | Steps | Inst. | Device |
0+— ———-D+P K7X10 D9 K7Y30 0 LD X0
5 F END 1 D+P K7X10
| L D9
K7Y30
5 END

(2) The following program subtracts the data from MO to M23 from the data at DO and D1 when XB
goes ON, and stores the result at D10 and D11.

[Ladder Mode] [List Mode]
XB | Steps | Inst. | Device |
0 ——{D-Pp DO K6MO D10 0 LD X0B
5 F END 1 D-P DO
| L K6MO
D10
5 END
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8. Function Instructions
D+, D+P, D-, D-P

O D+, D+P, D-, D-P ... BIN 32-bit addition and subtraction operations
(Device at storage destination: Shared type)

Compatible

. b Not available
instruction mode

Extended
instruction mode

et Usable Devices Digit

Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|v[m[L][F][BsB[T[sMv|T[c|[D[R]W[sW[z[sD|k [H]| P [N

S |[O|0O|0O|O|O0|0O|O O O|O|O0|O0|0O]|0O O|0 |0 o

D |[O|O|O|O|0|0O]|0O O O|0|0O|0|0]|0O O

This cannot be used with the compatible instruction mode. Refer to "6.2 Instruction Tables" for correspondence.

[Instruction [Execution [ indicates the signs D+ / D-
Symbol] Condition]

Command
o+ b JL 0—1 | [Tfl"T"é"'F'B"H

Command
L N TS TS H

Set Data
Set Data Meaning Data Type
Head No. of the addition/subtraction data or device in
S ) . . .
which addition or subtraction data is stored. BIN 32 bits
D Head No. of the device in which augend/dividend data is
stored. (Addition result is stored in this device.)
Functions

(1) Adds 32-bit BIN data designated by (D) to 32-bit BIN data designated by (S) and stores at the
device designated by (D).

D+1 D S+1 S D+1

— " — —M——"
b31 - -b16015 - b0  b31----b16015- - b0 b31: - -b18b15 - - b0
| s67800 (BIN) |+ | 123456 (BIN) | = | 691346 (BIN) |

(2) The values for (S) and (D) can be designated at between —2147483648 and 2147483647 (BIN
32 hits).

(3) The judgment of whether data is positive or negative is made by the most significant bit (b31).

h31 Judgment (+/-)
0 Positive
1 Negative

(4) The following will happen when an underflow or overflow is generated in an operation result.
The carry flag in this case does not go ON.
» K2147483647+K2 — K-2147483647 ---- A negative value is generated if b31 is 1.
(H7FFFFFFF) (H0002) (H80000001)
» K-2147483648+K-2 — K2147483646 ---- A positive value is generated if b31 is 0.
(H80000000) (HFFFE) (H7FFFFFFE)
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8. Function Instructions
D+, D+P, D-, D-P

(1) Subtracts 32-bit data designated by (D) from 32-bit data designated by (S) and stores the result
of the subtraction at the device designated by (D).

D+1 D S+1 s D+1 D

f_Hf_H
b31----bl1l6b15----b0 b31----b16b15- - - -b0 b31----b16b15----b0
| s67800 (BIN) |- | 123456 (BIN) | = | 444434 (BIN) |

(2) The values for (S) and (D) can be designated at between —2147483648 and 2147483647 (BIN
32 bit).

(3) The judgment of whether data is positive or negative is made by the most significant bit (b31).

b31 Judgment (+/-)
0 Positive
1 Negative

(4) The following will happen when an underflow or overflow is generated in an operation result.
The carry flag in this case does not go ON.
» K-2147483648-K2 — K2147483646 ---- A positive value is generated if b31 is 0.
(H80000000) (HO002) (H7FFFFFFE)
» K2147483647-K-2 — K-2147483647 ---- A negative value is generated if b31 is 1.
(H7FFFFFFF) (HFFFE) (H80000001)

Operation Errors
(1) There are no operation errors associated with the D+(P) or D-(P) instructions.
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8. Function Instructions

* *P, [, |P
O * *P,/, /P ... BIN 16-bit multiplication and division operations
. Com_paﬂble Usable instruction: *, /
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[BlsB]T[sMv|T][c|D|[R[wWlsw] z [sD|k [H]| P ["@"
S1 O|O0|0|0|0]|0O o|la|la
S2 O|0|0|0|0|O0 o|lAa|lA
D O|O0|0|0|0]|0 O
Extended
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[E[B[sB][T]sM[ [T]cl]p[RrR[wWlsw|z[sD|k[H| p ["@"
S1 [O|O|O|0O|O|0O|0O O O|0|0|0|0]|0 olA|A o
S2 |[O|O|O|O0|O|O0 |0 O O|0|0|0|0]|0 olA|A
D O|O0|O0|0|0O]|0O O
A :S1 and S2 cannot be specified as constant at the same time.
[Instruction  [Execution LI indicates the signs * / /

Symbol] Condition]

Command
KL JL ' [ CJ1s11s2 D H

. ¢ommanrd
P, /P 4 HI [EPTSliszTDH

Set Data
Set Data Meaning Data Type
s1 Data to be added to or subtracted from, or the first number
of the device storing such data .
— - - - BIN 16 bits
s2 Addition or subtraction data, or first number of device
storing addition or subtraction data
D First number of device storing addition or subtraction data BIN 32 bits
Functions

(1) Multiplies BIN 16-bit data designated by (S1) and BIN 16-bit data designated by (S2), and stores
the multiplication result in the device designated by (D).

S1 S2 D+1 D
‘b5 o b15 oo bo' b31- - -b16b15 - - b0
| 5678 (BIN) | x | 1234 (BIN) | = | 7006652 (BIN) |

(2) If (D) is a bit device, designation is made from the lower bits.
Example K1 --- Lower 4 bits (b0 to 3)
K4 --- Lower 16 bits (b0 to 15)
K8 --- 32 bits (b0 to 31)

(3) The values for (S1) and (S2) can be designated at between —32768 and 32767 (BIN 16 bits).
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8. Function Instructions
* %P, [, IP

(4) Judgments whether (S1),(S2), and (D) are positive or negative are made on the basis of the
most significant bit (b15 for (S1) and (S2), and b31 for (D)).

b15/b31 Judgment (+/-)
0 Positive
1 Negative

(1) Divides BIN 16-bit data designated by (S1) and BIN 16-bit data designated by (S2), and stores
the division result in the device designated by (D).

Quotient Remainder

s1 s2 D D+1
f‘A_—_\ K*A_—_\

D15 c-e bo b15- e bo b15: - - bO b15: - - bO
| 5678 (BIN) | + | 1234 (BIN) | ':>| 4BIN) | 742 BIN) |

(2) If a word device has been used, the result of the division operation is stored as 32 bits, and both
the quotient and remainder are stored.
Quotient ---- Stored at the lower 16 bits
Remainder --- Stored at the higher 16 bits

(3) The values for (S1) and (S2) can be designated at between —32768 and 32767 (BIN 16 bits).

(4) Judgment whether values for (S1), (S2), and (D) are positive or negative is made on the basis of
the most significant bit (b15 for (S1) and (S2), and b31 for (D)).

b15/b31 Judgment (+/-)
0 Positive
1 Negative

(5) When divisor S2 is 0, no operation is carried out.

Operation Errors
(1) There are no operation errors associated with the *, *P, /, or /P instructions.
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8. Function Instructions
* %P, [, IP

Program Example
(1) When X5 is turned ON, "5678" of BIN and multiplication result of DO are stored in D3 and D4.

[Ladder Mode] [List Mode]
X5 | Steps | Inst. | Device |
0t— ——{*P k5678 DO D3 0 LD X5
1 *P K5678
5| [ END DO
D3
5 END

(2) Multiplication result of BIN data of X8 to XF and BIN data of X10 to X1B is output to DO and D1.

[Ladder Mode] [List Mode]
M402 | Steps | Inst. | Device |
o+— ——-* Kk2x8 K3X10 DO 0 LD M402
1 * K2x8
5| [ END K3X10
DO
5 END

(3) When X3 is turned ON, the data of X8 to XF is divided by 3.14 and the result is output to D3 and

DA4.
[Ladder Mode] [List Mode]
X3 | Steps | Inst. | Device |
0t+— F——*P Kk2x8 K100 DO 0 LD X3
1 *P K2X8
L/ DO K314 D3
K100
9 [ END DO
| 5 P DO
K314
D3
9 END
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8. Function Instructions
D*, D*P, D/, D/P

O D*, D*P, D/, D/P ... BIN 32-bit multiplication and division operations

. Compatlble Usable instruction: D*, D/
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[F[B[sB]T|sMv|T[c[D|[R[W[sw] z [sD|k [H| p |rat"
S1 O|O|0|0|0]|0O olA|A
S2 O|0|O0|0|0]|0 o|lAa|lA
D O|O0|0|0|0]|0 O
Extended
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[F][B[sB][T]sM[v|T]c]D[R[W[swW z[sD|k [H| P |"@o"
S1 [O|O|O|O0|O|0O|0O O O|0|0|0|0]|0O olA|A o
S2 |[O|0|0|0|0|0]|0O O O|0|0|0|0]|0 olA|A
D O|0|O0|0|0]|0 ©)
A :S1 and S2 cannot be specified as constant at the same time.
[Instruction  [Execution [ indicates the signs D* / D/
Symbol] Condition]
Command
o L | CCIISI5 H

Command
b*P, DIP | H | [IiTﬁT'S'l'T'S'z'TB'H

Set Data
Set Data Meaning Data Type
s1 Data to be added to or subtracted from, or the first number
of the device storing such data
S2 Addition or subtraction data, or first number of device BIN 32 bits
storing addition or subtraction data
D First number of device storing addition or subtraction data
Functions

(1) Multiplies BIN 32-bit data designated by (S1) and BIN 32-bit data designated by (S2), and stores
the multiplication result in the device designated by (D).

s+l S1 S2+1 S2 D+3  D#2 D+l D
(_H_H (_H_H_H_H
b31----b16b15----b0 b31----b16b15----b0 b63- - b48b47- - b32b31- - Hh16b15- - b0

| 567890 (BIN) | x| 123456 (BIN) | = | 70109427840 (BIN) |

(2) The values for (S1) and (S2) can be designated at between —2147483648 and 2147483647
(BIN 32 hits).

(3) Judgment whether values for (S1), (S2), and (D) are positive or negative are made on the basis
of the most significant bit (b31 for (S1) and (S2), and b63 for (D)).

b31/b63 Judgment (+/-)
0 Positive
1 Negative
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8. Function Instructions
D*, D*P, D/, D/P

(1) Divides BIN 32-bit data designated by (S1) and BIN 32-bit data designated by (S2), and stores
the division result in the device designated by (D).

S1+1 s1 S2+1 S2 D+1 D D+3 D+2
K_HK_H_H(_H
b31----b16b15----b0  b31----bl6bl5: - b0 31----b16b15----b0b3L- - - -b16b15- - - b0

b
123456 (BIN) | '::>| 4 @®IN) || 74066 (BIN) |

| 567890 (BIN)

(2) If a word device has been used, the result of the division operation is stored as 64 bits, and both
the quotient and remainder are stored.
Quotient ---- Stored at the lower 32 bits
Remainder --- Stored at the upper 32 bits

(3) The values for (S1) and (S2) can be designated at between —2147483648 and 2147483647
(BIN 32 hits).

(4) Judgment whether values for (S1), (S2), (D), and (D)+2 are positive or negative is made on the
basis of the most significant bit (b31).
(A sign is used with both the quotient and the remainder)

b31 Judgment (+/-)
0 Positive
1 Negative

(5) When divisor S2 is 0, no operation is carried out.

Operation Errors
(1) There are no operation errors associated with the D*, D*P, D/, or D/P instructions.

Program Example

(1) When X5 is turned ON, multiplication result of BIN data of D7 and D8 and BIN data of D18 and
D19 is stored in D1 to D4.

[Ladder Mode] [List Mode]
X5 | Steps | Inst. | Device |
0— ——{p*» D7 D18 DI 0 LD X5
5’—{ F END 1 D*P D7
| L D18
D1
5 END

(2) When X3 is turned ON, the data of X8 to XF is multiplied by 3.14 and the result is output to Y30

to Y3F.
[Ladder Mode] [List Mode]
X3 | Steps | Inst. | Device |
Ot F—* k2x8 K314 DO_H 0 LD X3
1 “P K2X8
——JDb/P DO K100 D2H K314
L [mMovP D2 KaY30H DO
5 DIP DO
13 [ END H K100
D2
10 MOVP D2
K4Y30
13 END
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8. Function Instructions
B+, B+P, B-, B-P

O B+, B+P, B-, B-P ... BCD 4-digit addition and subtraction operations

Compatible

. . Not available
instruction mode

Extended
instruction mode

Usable Devices Digit
s;; Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y[m[L[F[BsB[T[sM[v|T[c[D[R]W[sw]z[sD|k [H| P [N
S1 |[O|0|0|0|0|0]|0O O O|0|0|0|0]|0O ola|a
S2 |[O|O|O0|0|0|0|0O O O|0|0|0|0]|0O o|lAa|lA @)
D |[O|O|O|O|O|0O|O O O|O|0|0|0]|0O O

This cannot be used with the compatible instruction mode. Refer to "6.2 Instruction Tables" for correspondence.

A :S1 and S2 cannot be specified as constant at the same time.

[Instruction  [Execution [ indicates the signs B+ /B-
Symbol] Condition]

Command
B+, B- 1L | ['ﬁ'T's'fTé'z'TB'H

Command
B+P, B-P 7 H | [ﬁﬁTé‘fT's‘z’TB'H

Set Data
Set Data Meaning Data Type
s1 Data to be added to or subtracted from, or the first number
of the device storing such data
s2 Addition or subtraction data, or the head No. of device BCD 4-digit
storing addition or subtraction data
D First number of device storing addition or subtraction data
Functions

(1) Adds the BCD 4-digit data designated by "S1" and the BCD 4-digit data designated by "S2", and
stores the result of the addition at the device designated by "D".

S1 S2 D
e— e — ——— —— ——— —
slef7]s ] + = [efof1]2]
(2) The values for "S1", "S2", and "D" can be specified between 0 and 9999 (BCD 4-digit).

(3) If the result of the addition operation exceeds 9999, the higher bits are ignored. The carry flag in
this case does not go ON.

6lafslo]| + [8]s]sfs] = [ofo]1]s]
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8. Function Instructions
B+, B+P, B-, B-P

(1) Subtracts the BCD 4-digit data designated by "S1" and the BCD 4-digit data designated by "S2",
and stores the result of the subtraction at the device designated by "D".

S1 S2 D
—_— — P

ofel7]s| - [of2]3fsa] =) [o]a]s]a

| | » Digits higher than those which were designated
will be read as 0.

(2) The values for "S1", "S2", and "D" can be specified between 0 and 9999 (BCD 4-digit).

(3) The following will result if an underflow is generated by the subtraction operation:
The carry flag in this case does not go ON.

oJoJofi| - fofofofs| = [ofofo]s]

Operation Errors

(1) In the following cases an operation error occurs, the error flag (SMO0) turns ON, and an error
code is stored at SDO.

» The "S1", "S2" or "D" BCD data is outside the 0 to 9999 range. (Error code: 80)

Program Example

(1) The following program adds the D3 BCD data and the Z1 BCD data when X20 goes ON, and
outputs the result to Y8 to Y17.

[Ladder Mode] [List Mode]
X20 | Steps | Inst. | Device |
0 ——{B+PD3 D10 K4Y8 0 LD X20
5 r END 1 B+P D3
| L D10
K4Y8
5 END

(2) The following program subtracts the BCD data at D20 from the BCD data at D10 when X20 goes
ON, and stores the result at R10.

[Ladder Mode] [List Mode]
X20 | Steps | Inst. | Device |
0 ——{B-P D10 D20 R10 0 LD X20
5 r END 1 B-P D10
| L D20
R10
5 END
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8. Function Instructions
B*, B*P, B/, B/P

O B*, B*P, B/, B/P ... BCD 4-digit multiplication and division operations

Compatible

. . Not available
instruction mode

Extended
instruction mode

Usable Devices Digit
DS;; Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y[m[L[F[B[sB[T[sM[v|T]c[D[R[wWlsw]z[sD|k [H| P [™"
S1 |[O|O|0|0|0|0|0O O O|0]|0]|0|0]|0 olala o
S2 |O|O|O0|0|0|0|0 O O|0|0|0|0]|0 o|lAa|lA
D O|0|0|0|0]|0 O

This cannot be used with the compatible instruction mode. Refer to "6.2 Instruction Tables" for correspondence.
A :S1 and S2 cannot be specified as constant at the same time.

[Instruction [Execution [ indicates the signs B* /B/
Symbol] Condition]

Command
5Bl JL | CIsiissl DH

Command
B*P, B/P = ‘_1 | [CIPISIISaT DH

Set Data
Set Data Meaning Data Type
s1 Data to be added to or subtracted from, or the first number
of the device storing such data BCD 4-diait
s2 Addition or subtraction data, or the head No. of device g
storing addition or subtraction data
D First number of device storing addition or subtraction data BCD 8-digit
Functions

(1) Multiplies BCD 4-digit data designated by "S1" and BCD 4-digit data designated by "S2", and
stores the result in the device designated by "D".
D+1 D
(Upper 4 digits) (Lower 4 digits)

_ _ = [o]«]e[7][s o 2]s]

(2) Values for "S1" and "S2" can be specified between 0 and 9999 (BCD 4 digits).

(1) Divides BCD 4-digit data designated by "S1" and BCD 4-digit data designated by "S2", and
stores the result in the device designated by "D".
S1 S2 D D+1(Remainder)

———t——
slef[7]s] + [ofs]7]6] =) [ofofofe]lofaf2]2]

Digits higher than those which were designated

will be read as 0.

(2) 0 to 9999 (BCD 4-digit) for S1, and 1 to 9999 (BCD 4-digit) for S2 can be specified.
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8. Function Instructions
B*, B*P, B/, B/P

(3) Division result (quotient and remainder) is stored by using 32 bits.
Quotient (BCD 4 digitS) ..........ccu.... Stored at the lower 16 bits
Remainder (BCD 4 digitS) .................. Stored at the upper 16 bits

(4) When divisor S2 is 0, no operation is carried out.

Operation Errors

(1) In the following cases an operation error occurs, the error flag (SMO0) turns ON, and an error
code is stored at SDO.
e The BCD data of "S1","S2" or "D" is outside the 0 to 9999 range. (Error code: 80)

Program Example

(1) The following program multiplies the BCD data at X0 to XF and the BCD data at D8 when X1B
goes ON, and stores the result at DO and D1.

[Ladder Mode] [List Mode]
X1B | Steps | Inst. | Device
0 ——B*P Kk4x0 D8 DO 0 LD X1B
1 B*P K4X0
5| [ END D8
DO
5 END
D+1 D
D8 (Upper 4 digits) (Lower 4 digits)
XE-« o eeee oo X0 A K\A N A N
9(7 1513 X 81614 |2 |::> 814|128 5/ 41216
Multiplicand Multiple Multiplication result

(2) The following program divides the BCD data D7 by the BCD data 1234, stores the result at
D502 and D503, and at the same time outputs the quotient to Y30 to Y3F.

[Ladder Mode] [List Mode]
M400 | Steps | Inst. | Device |
0t+— F——1B/P D7 H1234 D502 0 LD M400
1 B/P D7
4|:MOVP D502 K4Y30 H1234
8 { END D502
| 5 MOVP D502
K4Y30
8 END
D+1 D
D7 (Upper 4 digits) (Lower 4 digits)
K_A_\ — A ~ — A
5(61(7 |8 - 11213 |4 0| 0|04 0| 7(4]2
Quotient Remainder
X3F- - X30
0|00 |4
Quotient
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8. Function Instructions
INC,INCP,DEC,DECP

O INC,INCP,DEC,DECP ... Incrementing and decrementing 16-bit BIN data

. Compatlble Usable instruction: INC, DEC
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[F]B[se[T]sMv|T]c|[D[R]wWlsw z[sD|k [H]| p [rat"
D O|O0|0|0|0]|0 O
Extended
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L][F[BlsB]T[sMv|T][c|D|[R[wWlsW] z [sD|k [H]| P ["@"
D |[O|O|O]|O|O|0O|O ©) O|O0]|0]|0|0O|0O ©) O
[Instruction [Execution [ indicates the signs INC/DEC
Symbol] Condition]

INCP, command
DECP = HI [CIPID H

Command
INC, DEC I [_lfl“Tl__D“ H

Set Data
Set Data Meaning Data Type
Head number of device conducting INC (add 1) or .
D DEC (subtract 1) operation BIN 16 bits
Functions
(1) Adds 1 to device designated by "D" (16-bit data).
D D
—_— —
b15---------- bO ::> b15---------- b0
5678 (BIN) +1 5679 (BIN)

(2) If the contents of the device designated by "D" were 32767, and the INC or INCP instruction
were executed on that device, the value -32768 would be stored in the device designated by
"D".

(1) Subtracts 1 from device designated by "D" (16-bit data).
D D

=

1 5677 (BIN)

5678 (BIN)

(2) If the contents of the device designated by "D" were 0, and the DEC or DECP instruction were
executed on that device, the value -1 would be stored in the device designated by "D".

Operation Errors

(1) There are no operation errors associated with the INC(P) or DEC(P) instructions.
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8. Function Instructions
INC,INCP,DEC,DECP

Program Example

(1) The following is a down counter program.
[Ladder Mode]

X7

0 MOVP K100 D8 H Transfers the value of 100 to D8 when X7 is ON

X8 M38 . .

4,_| H/T—EDECP D8 H When M38 is OFF, X8 goes from OFF to ON, and 1 is
decremented from D8.

8

= kKo b8 }—— 38
L 0 D8 >_‘ At D8=0, M38 goes ON.

12 [ END H
[List Mode]
| Steps | Inst. Device |
0 LD X7
1 MOVP K100
D8
4 LD X8
5 ANI M38
6 DECP D8
8 LD= KO
D8
11 ouT M38
12 END
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8. Function Instructions
DINC,DINCP,DDEC,DDECP

O DINC,DINCP,DDEC,DDECP ... Incrementing and decrementing 32-bit BIN data

. Compatlble Usable instruction: DINC, DDEC
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[v[m[L]F[elsB]T[sM[v|T[c|D[R]W]sW] z [sD|k [H]| P [N
D O|O0|0|0|0]|0 O
Extended
instruction mode
ot Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y[m[L[F[B[sB[T[sM[v|T]c[D[R[W]swW]z[sD|k [H]| P [™"
D |[O|O|O|0O|0O0|0]|0O O O|0|0|0|0O|0O O O
[Instruction [Execution [ indicates the signs DINC/DDEC
Symbol] Condition]
Command
ome.ooec L ) (EI1EH
DINCP, command
DDECP = H I ([P D_ H
Set Data
Set Data Meaning Data Type
Head number of device what will execute the DINC .
D (+1) or DDEC (-1) operation BIN 32 bits
Functions
DINC | (1) Adds 1 to the device designated by "D" (32-bit data).
D+1 D D+1 D
K_H_H /_J%K_H
b31----b16b15- - - -b0 b31----b16b15- - - -b0
73500 (BIN) +1 [Ty | 73501 (BIN)

(2) If the contents of the device designated by "D" are 2147483647, and the DINC or DINCP
instruction is executed, the value -2147483648 will be stored at the device designated by "D".

(1) Subtracts 1 from the device designated by "D" (32-bit data).

D+1 D D+1 D
b31----b16b15- - - -b0 b31---b16b15- - b0
73500 (BIN) -1 [y | 73499 (BIN)

(2) If the contents of the device designated by "D" are 0, and the DDEC or DDECP instruction is
executed, the value -1 will be stored at the device designated by "D".

Operation Errors
(1) There are no operation errors associated with the DINC(P) or DDEC(P) instruction.
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8. Function Instructions
DINC,DINCP,DDEC,DDECP

Program Example
() The following program adds 1 to the data at DO and D1 when X0 is ON.

[Ladder Mode] [List Mode]
X0 | Steps | Inst. | Device
0Ot— ——{biNncP Do 0 LD X0
’—{ 1 DINCP DO
3 3 END

| [ END

(2) The following program adds 1 to the data set at X10 to X27 when X0 goes ON, and stores the
result at D3 and D4.

[Ladder Mode] [List Mode]
X0 | Steps | Inst. | Device
04— F——{pbmovP  kexi0 D3 0 LD X0
1 DMOVP K6X10
L [DINCP D3 D3
6 [ END 4 DINCP D3
| 6 END

(3) The following program subtracts 1 from the data at DO and D1 when X0 goes ON.

[Ladder Mode] [List Mode]
X0 | Steps | Inst. | Device
04— ———— pbpEcP Do 0 LD X0
1 DDECP DO
END

3| [ END 3

(4) The following program subtracts 1 from the data set at X10 to X27 when X0 goes ON, and
stores the result at D3 and DA4.

[Ladder Mode] [List Mode]
X0 | Steps | Inst. | Device
0t+— +——-{DpbmovP kexi0 D3H 0 LD X0
1 DMOVP  K6X10
L [DDECP D3N D3
r 4 DDECP D3
© L Enp 6 END
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8. Function Instructions
NEG,NEGP,DNEG,DNEGP

O NEG,NEGP,DNEG,DNEGP ... Complement of 2 of BIN 16- and 32-bit data (sign reversal)

. Compatlble Usable instruction: NEG
instruction mode
Usable Devices
Set _ _ _ Consta Digit
Bit Devices Word Devices Pointer |desig-| Index
Data nt nation
X|Y|/M|L|F|B|SB|T|SM|V|T|C|D|R|W|SW|Z |SD|K|H P
D O|0|0O]|0|0]|O0 O
Extended
instruction mode
Usable Devices
Set . . . Consta Dig.it
Bit Devices Word Devices Pointer |desig-| Index
Data nt nation
XY/ M|{L|F|BI|SB|T|SM{V|T|C|D|R|W|SW|Z |SD|K |H P
D |[O|O|O|O|O|O|O O O|0|0|0O O O
[Instruction [Execution [ indicates the signs NEG/DNEG

Symbol] Condition]

Command
NEG, DNEG I [-lil--T--D" H

NEGP, command
DNEGP = HI [CIPID H

Set Data
Set Data Meaning Data Type
D Head number of the de\{lce .Where data for the BIN 16/32 bits
complement of 2 operation is stored.
Functions
(1) Reverses the sign of the 16-bit device designated by "D" and stores at the device designated by
"D
J 32 Bit R
bl5 ................................................. bo
Before execution"D” | 1]0]1]o[1]o]1]of1]of1]of1]o[1]0] .- 21846

_1JoJoJofoJoJoJofo[o]oJolo[o]o]o]o]
Stoncomversion - |1]of1]o]s]ofsfo]s]ofsfo]z]o[1]o]

Afterexecution D" |o]1]o|1]of1]of1]of1]o]1]o]1]1]0] - 21846

(2) Used when reversing positive and negative signs.

I1-130



8. Function Instructions
NEG,NEGP,DNEG,DNEGP

(1) Reverses the sign of the 32-bit device designated by "D" and stores at the device designated by

"D".
< 32 Bit >
b31 ................................................. bo
Before execution "D" 1|1|1|1|1|1|1|8§ |0|1|0|0|1|0|0 -218460
s comersion HL2LeToToToToTo] S Tolo[o[o[o[o[o]
Lafafafafafafa] %) Jofafolofs]o]o]
b31 ................................................. bo
After execution "D" |o|o|o|o|o|o|o|%% |1|O|1|1|1|O|0|~--- 218460

(2) Used when reversing positive and negative signs.

Operation Errors
(1) There are no operation errors associated with the NEG(P) or DNEG(P) instructions.

Program Example

(1) The following program calculates a total for the data at D10 through D20 when XA goes ON, and
seeks an absolute value if the result is negative.
[Ladder Mode]

o

XA
— < D10 D20:|—< M3 >_< M3 goes ON when D10 is smaller than D20.
XA

5+ }—]_I\(Is—[ -D10D20 D10  Subtracts D20 from D10.
——-/ NEG D104 Seeks an absolute value (complement of 2) when
M3 is ON.
13 [ END :|—<
[List Mode]
| Steps | Inst. | Device |

0 LD XA
1 AND< D10
D20
ouT M3
5 LD XA
6 - D10
D20
D10

10 AND M3
11 NEG D10
13 END
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8. Function Instructions
BCD,BCDP,DBCD,DBCDP

O BCD,BCDP,DBCD,DBCDP ... Conversion from BIN data to 4-digit and 8-digit BCD

. Compatlble Usable instruction: BCD, DBCD
instruction mode
cet Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|vIm[L]F[B[sB]T[sM[v|T[cID[R[Wlsw] z[sD|k [H| p ["a"
S |[O|0O|0|0|0O|0]|0O O O|0|0|0|0]|0 O O
D O|O0|O0|0|0]|0O O
Extended
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[yIm[L[F[B[sB]T[sM[v|T[c[D][R[W[sw] z [sD|k [H| p |ra%"
S |[O|0O|0|0|0O|0 |0 O O|0|0|0|0]|0 O o
D |[O|O|O|O|O|0O|0O O O|O0|0|0|0]|0O O
[Instruction Symbol] [Execution [ indicates the signs BCD/DBCD
Condition]
Command
sco.oeco L Ly (I8 H
Command
scop.oscop _f ) Ces e H
Set Data
Set Data Meaning Data Type
S SHtg?gdnumber of the device where BIN data is BIN 16/32 bits
D Head number of the device that will store BCD data BCD 4/8 digits
Functions

(1) Converts BIN data (0 to 9999) at the device designated by "D" to BCD data, and stores it at the
device designated by "D".

rm‘ﬂﬂ]m&ﬁir&&ﬁz[musm3zme4zl
S BIN 9999 [0]0]1]0JOJ1]1 1|0|0|0|0|‘1|1|1|1|
Ly Always set these to 0 ﬂ BCD conversions

4
D BCD 9999 [(1|0f(0|1|1|0j0Of1]1(0|0]|1|]1]|0f0]|1

Thousands Hundreds Tens Ones
digits digits digits digits

I1-132



8. Function Instructions
BCD,BCDP,DBCD,DBCDP

(1) Converts BIN data (0 to 99999999) at the device designated by "S" to BCD data, and transfers it

i da
at the device designated by "D".

S+1(Upper 16 bits) S (Lower 16 bits)

RAAARAA AL AR AAR A AN AR AR AR R
s BIN 99999990 |0]oJo]ofo[a[o[a]a]1]1]2[o[s]o]1[1]1]1]0]o[o[o]ola]1]a][s[a]1]1]1]
ﬁljvgggf gitittg)ese 00 ﬂ BCD conversions
g § g g 5 g 3 g
X X X X X X X X
—— ———
WO <t N+ 00t N+ 00t N+ 00 < N+ 0 N+ 0 <F N~ 00 N+ 00t N
D BcD 99999999 [1]ofo[1]1]o]o[1]1]o]o]1]1]o]o]1]1]o]o]2]2]o]o]1]1]o]0]1]1]0]0]1]
Ten Millions Hundred Ten Thousands Hundreds Tens Ones
millions digits thousands thousands digits digits digits digits
digits digits digits
D (Lower 4 digits)

D+1(Upper 4 digits)

Operation Errors
(1) In the following cases an operation error occurs, the error flag (SMO0) turns ON, and an error

code is stored at SDO.
e The data at S was not in the 0 to 9999 range when the BCD instruction was issued.

(Error code: 80)
» The data at "S"+1 and "S" was not in the 0 to 99999999 range when the DBCD instruction
was issued. (Error code: 80)

Program Example
(1) The following program outputs the present value of C4 from Y20 to Y2F to the BCD display

device.
L w a o n < o © ~ © < N N d O
N N N N N N N N N N N N N N N N
> > > > > > > > > > > > > > > >
I I I I I I L I I I I T 1T 1 I
o O O o o o o o
$§85 B89RE B8RS e~
oLl ol sl olalalol olalilal ilololo
7-element display unit
[Ladder Mode] [List Mode]
M400 | Steps | Inst. Device
ot— ———BcDP c4 K4Y20 0 LD M400
- 1 BCDP C4
4 [ END K4Y20
4 END
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8. Function Instructions
BCD,BCDP,DBCD,DBCDP

(2) The following program outputs bit data from DO to D1 to Y40 to Y67.

Y67 to Y64 Y63 to Y60 Y5F to Y5C Y5B to Y58 Y57 to Y54 Y53 to Y50 Y4F to YAC Y4B to Y48 Y47 to Y44 Y43 to Y40

NN

L.
I
L.,

_IDDII_II__III

7-element display unit

[Ladder Mode] [List Mode]
M400 | Steps | Inst. Device

O)— +—1 D/ DO Ki0000 D2} 0 LD M400

1 D/ DO
——DBCDP D2 K6Y50H K10000

D2

L [BCD D4 K4Y40H 6 DBCDP D2
K6Y50

12 [ END 1+ 9 BCD D4
K4Y40

12 END
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8. Function Instructions
BIN,BINP,DBIN,DBINP

O BIN,BINP,DBIN,DBINP ... Conversion from BCD 4-digit and 8-digit data to BIN data

. Compatlble Usable instruction: BIN, DBIN
instruction mode
cet Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|vIm[L]F[B[sB]T[sM[v|T[cID[R[Wlsw] z[sD|k [H| p ["a"
S |[O|0O|0|0|0O|0]|0O O O|0|0|0|0]|0 O O
D O|O0|O0|0|0]|0O O
Extended
instruction mode
et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L[E[B[sB]T[sMv|T[c[D][R[wkwW][Zz[sD|k[H| p [|ratn
S |[O|0O|0|0|0O|0 |0 O O|0|0|0|0]|0 O o
D |[O|O|O|O|O|0O|0O O O|O0|0|0|0]|0O O
[Instruction [Execution [ indicates the signs BIN/DBIN

Symbol] Condition]

Command
BIN. DBIN I ‘—1 I [E"T"'s"'F'B"H

BINP, command
DBINP = HI TPI 'S_T'D H

Set Data
Set Data Meaning Data Type
S Head number of device storing BCD data BCD 4/8 digit
D Head number of device that will store BIN data BIN 16/32 bits
Functions

(1) Converts BCD data (0 to 9999) at device designated by "D" to BIN data, and stores at the device
designated by "D".

8000 4000 2000 1000 800 400 200 100 80 40 20 10 8 4 2 1

s BCD 9999 [1]ofof1]z]o]o]1]z]o]o]z]z]0]o]1]
A N A ~ > . J

Y Y Y
Thousands Hundreds Tens digits Ones
digits digits ﬂ ~ digits
BIN conversion

3276816384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1

D BIN 9999 |0|0|1|0|0|1|1|1|0|0|0|0|1|1|1|1|
H_J

[ Always set these to 0
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8. Function Instructions

BIN,BINP,DBIN,DBINP

(1) Converts BCD data (0 to 99999999) at device designated by "S" to BIN data, and stores at the
device designated by "D".

S+1

S
™~ © 0 < v ™ o ~ (=]
2 3 3 3 3 3 2 3
X X X X X X X X
DTN D TN e TN TN e TN e TN e TN e
s BCD 99999999 {1[o]o[1]1]o]o[1]1]o]o[1]1]o]o]1]|1]0[o]1]1]0]o]1]1]0]0]1]1]0]0]1]
Ten millions Millions Hundred Ten Thousands Hundreds Tens digits Ones digits
digits digits thousands  thousands digits digits
p+1 digits digits BIN conversions  p
—— A
ERAARALIAAANLLAE AL AA AT
D BIN 99999999 |0]ofofofo]a]o[1]a]1]1[1]o[1]o[1]1]1]a]o[o]o]ofo]a[s]a]a]a]a]a]s]
—_

L Always set these to 0
Operation Errors

(1) In the following cases, an operation error occurs, the error flag (SMO0) turns ON, and an error
code is stored at SDO.

» When values other than 0 to 9 are designated to any digits of "S". (Error code: 81)
Program Example

(1) The following program converts the BCD data at X10 to X1B to BIN when X8 is ON, and stores it
at D8.

I I I Digital switch
[ / [ ||eco
Can be used
at other et
—— 882838 2 2 9 9 ® ¢ N o
0‘ 0‘ 1‘0‘ 0‘0‘1‘1‘ 0‘ 1‘ 1‘ 0‘
L W Ao o m < O ® ~ © 1 < Mm N 4 O
S S S S S S S S S S SRS
[Ladder Mode] [List Mode]
M40 | Steps | Inst. | Device
o— ——{BINP  K3X10 D8 0 LD M400
r 1 BINP K3X10
4 [ END D8
4 END
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8. Function Instructions

BIN,BINP,DBIN,DBINP

(2) The following program converts the BCD data at X10 to X37 to BIN when X8 is ON, and stores it

at DO and D1.

BCD digital switch

Lo C) oo
_l L]

[
L]

L

]

X37 to X34 X33 to X30 X2F to X2C X2B to X28 X27 to X24 X23 to X20 X1F to X1C X1B to X18 X17 to X14 X13 to X10

[Ladder Mode]

0—|X|8——[DB|NP K6X20 D9 H
——{Db* D9 D10000 D5 H
———{ BIN K4x10 D3H
——TMOV Ko D4H
b+ D3 D5 DO H

17 [ END

Il-137

[List Mode]
| Steps | Inst. | Device
0 LD X8
1 DBINP  K6X20
D9
4 D* D9
D10000
D5
8 BIN K4X10
D3
11 MOV KO
D4
13 D+ D3
D5
DO
17 END



8. Function Instructions
MOV,MOVP,DMOV,DMOVP

O MOV,MOVP,DMOV,DMOVP ... 16-bit and 32-bit data transfers

Compatible

. b Usable instruction: MOV, DMOV
instruction mode

Usable Devices Digit
[;th; Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[BlsB]T[sMv|T][c|D|[R[wWlsw] z [sD|k [H]| P [M@"
S |[O|O|O|O|O|0O|0O O O|O|O|O|0O|0O|ALO0|0O|0O o | A3
D O|0|O0|0O|0|O O O|O0|0|0|0|0|A2|0

A1: 7 cannot be used independently at the source side unless index qualification is given to the word device.

A2: Transferring to Z from bit device is not possible.

Extended
instruction mode

Usable Devices Digit
Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y[m[L[e[BsB]T]sMv|T]c[D|Rr[W[sW] z[sD|k [H]| p ["@"

Set
Data

S [O|C|0|0|C|O0|O ©) C|0]|0|0 |00 o|la|A A3
D |O]C|O|O0|C|0O]O ©) 0|0|0|0|0]|0O ola|lA

A3: Index qualification is possible only with MOV(P)0 and is not possible with DMOV/(P).

[Instruction [Execution (1 indicates the signs MOV/DMOV
Symbol] Condition]

wovowov [ | CET1750 15 H
voveomove £ i ISR

Set Data

Set Data Meaning Data Type

S Transfer data, or number of device storing transfer data )
BIN 16/32 bits

D Number of device to store transferred data

Functions
(1) Transfers the 16-bit data from the device designated by "S" to the device designated by "D".
b15 ................................................. bO
Prior to transfer "S" |1|0|1|0|1|0|1|0|1|0|1|0|1|0|1|0|

ﬂ Transmission

After transfer "D" |1|o|1|o|1|o|1|o|1|0|1|0|1|0|1|0|
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8. Function Instructions
MOV,MOVP,DMOV,DMOVP

(1) Transfers the 32-bit data from the device designated by "S" to the device designated by "D".

S+1 S
— A ~— N -
b15 ......................... b0b15 ......................... bo
Prior to transfer"s" [ 1]0[1]1[%S[o]1fofofo1]1[Y2]0f0f1]o0]

ﬂ Transmission b

D+1

' N VT - N

[N IR [0l o ¥ 1S TR b0

atter transter o+ [1]0[1]1[%o]1fofofofa]2[\1]ofo]1]o]

Operation Errors
(1) There are no operation errors associated with the MOV(P) or DMOV(P) instructions.

Program Example
(1) The following program stores input data from X0 to XB at D8.

[Ladder Mode] [List Mode]
M3 | Steps | Inst. | Device
ot— ——{mov Kk3xo D8 0 LD M3
4 CEND 1 MOV K3X0
| L D8
4 END

(2) The following program stores the constant K155 at D8 when X8 goes ON.
[List Mode]

[Ladder Mode]
X8 | Steps | Inst. | Device
04— ——{movP k155 D8 0 LD X8
4 F END 1 MOVP K155
| l'— D8
4 END
OOgBH bls ............... b8b7 ................ bo

08 [o]o[o[o[o[o]o[o]1 ofo[+]1[o[1]1]

(3) The following program stores the data from DO and D1 at D7 and D8.
[List Mode]

[Ladder Mode]
M3 | Steps | Inst. | Device
0t— ——{pbmov po D7 0 LD M3
1 DMOV DO
4 [ END D7
| 4 END

(4) The following program stores the data from X0 to X1F at DO and D1.
[List Mode]

[Ladder Mode]
M3 | Steps | Inst. | Device
0+— ——{DbmovP K8x0 DO 0 LD M3
1 DMOVP K8X0
4 [ END Do

| 4 END
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8. Function Instructions
CML,CMLP,DCML,DCMLP

O CML,CMLP,DCML,DCMLP ... 16-bit and 32-bit negation transfers

. Compatlble Not available
instruction mode

Extended
instruction mode
Usable Devices Digit
Dsai; Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L][F][B]sB[T[sM[v|T]c][D[r[W[sW]z[sD|k[H| P [M""
S |0]O|0|0|0|0]|0O O O|0|0|0|0]|0 O|0]|0 o
D |[O|O|0O|0|0O]|0O|0O O O|0|0|0]0O|0O O
[Instruction [Execution [J indicates the signs CML/DCML
Symbol] Condition]
owoom L CEIT 8T H
CMLP, =i Te r5
DCMLP ‘—{ I_;l_P_l___S___L_Q_.H
Set Data
Set Data Meaning Data Type
S Data to be inverted, or number of device storing this
data BIN 16/32 bits
D Number of device that will store results of inversion
Functions
(1) Inverts 16-bit data designated by S bit by bit, and transfers the result to the device designated by
"D".

b15
[1]ofa]s]o]s]ofofofa]s]1]ofo]1]0]

ﬂ Inversion

After execution "D" |0|1|0|0|1|o|1|1|1|0|0|0|1|1|0|1|

Before execution "S"

(1) Inverts 32-bit data designated by S bit by bit, and transfers the result to the device designated by

"D".
S+1 S
— A — ~— A — \
bl5 ......................... bobl .........................
Before execution "S" |1|0|1|1|8§|0|1|0|0|0|1|1|S§|1|0|0|1|0|
D+1 ﬂ Inversion D
f —"— V ——

|0|1|0|0|S§|1|0|1|1|1|0|0|83|0|1|1|0|1|

After execution "D"

Operation Errors
(1) There are no operation errors associated with the CML(P) or DCML(P) instructions.
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8. Function Instructions
CML,CMLP,DCML,DCMLP

Program Example
(1) The following program inverts the data from X0 to X7, and transfers result to DO.

[Ladder Mode] [List Mode]
M3 | Steps | Inst. | Device
o— ——{cmML k2xo Do 0 LD M3
4 C END 1 CML K2X0
| L DO
4 END

When the number of bits at "S" is less than the number of bits at "D"

XTeeeeeeees X0

These bits are alk» i 1 11 1 11 [1111011:0,0i0i0
read as "0". ﬂ

D15 vevnnn b8BT +cvvvne- )

DO [1111111111111110101 11011111111

(2) The following program inverts the data at M16 to M35, and transfers the result to Y40 to Y53.

[Ladder Mode] [List Mode]
M3 | Steps | Inst. | Device |
0t+— ——{DbCML K5M16 K6Y40 0 LD M3
1 DCML K5M16
4 { END K5Y40
| 4 END

When the number of bits at "S" is less than the number of bits at "D"

Th bit I _ _ M35 ...l M24M23........ M16
oo e & T T oo g :o:1:1:1:ﬂcﬁo:1:o:1:1:o:ol

Y57 eouns Y53 ceeeeeennn YA48YAT oo vevne Y40
[1i1i1111i0i1i27 § 111010101111101110i01111]

(3) The following program inverts the data at DO and D1 when X3 is ON, and stores the result at

D16 and D17.
[Ladder Mode] [List Mode]
X3 | Steps | Inst. | Device |
0—f ——{bcmLP DO D16 0 LD X3
1 DCMLP DO
4| [ END D16
4 END
[0 A b24 ..., b8D7 evvnnnn. b0

DO,D1 [01010i0701 24001 § 101111i110i011i01111:0i0]

b3l .ceevnnn b24....... b8b7 ceveennns b0
D16,017 [1i111i1:1:0:1i1i § 11i010i01111i011i0i0i1i1]
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8. Function Instructions
XCH,XCHP,DXCH,DXCHP

O XCH,XCHP,DXCH,DXCHP ... 16-bit and 32-bit data exchanges

_ Compatible 1,0 bevices: XCH, DXCH
instruction mode
Usable Devices Diai
Set . - - : git
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[B[sB]T[sM[v|T[c[D|[R[wWlsw] z[sD|k [H| P [M@"
D1 O|O0|0|0|0O|0O (@) O|0|0|0|0|0O O O
D2 O|0|O0|O0|0|0 ©)
Extended
instruction mode
Usable Devices Digi
Set . - - git
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[F][B[sB][T]sM[v|T]c]D[R[WlswW| z [sD|k [H]| P |"@"
D1 |O|O|O|O0|O|0O|0O O O|0|0|0|0|0 O o
D2 |[O|O|O|0O|0O|0O|0O O O|O0|0|0|0O|0 O
[Instruction  [Execution [ indicates the signs XCH/DXCH

Symbol] Condition]
XCH, DXCH ’—( | [EZI:DI:[:@Z:H
XCHP, | ==y T w5 r 55
DXCHP f I I_;l_P_L__p_l__L_Qg.:H

Set Data

Set Data Meaning Data Type
D1 Head number of device storing data to be BIN 16/32 bit
D2 exchanged S
Functions
(1) Conducts 16-bit data exchange between "D1" and "D2".
D 02
%15 .................. D8 D7 v rrrererennanes bo\ D15 e reeceersncannnn DB D7 ccrevrreeennneennn bON
Before execution ||1|1|1|0|0|1|0|1|0|1|0|1|1|1|1| |1|1|1|1|0|0|0|0|1|1|1|1|0|0|1|0|
~~— —~ — ~ g —
I ————
Ve A ~ l's - N
b15 ................. b8 b7 ................... bo b15 .................. b8 b7 .................. bO
Atter execution [1[1]1]1]o[o[o]o[1]1]1]1]o]o[1]o]  [o]1]1]1]o[o[1]o]1]o]1|o]1|1]1]1]
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8. Function Instructions
XCH,XCHP,DXCH,DXCHP

(1) Conducts 32-bit data exchange between "D1"+1, "D1" and "D2"+1, "D2".

D1+1 D1 D2+1 D2
A A A A
(b31 ..................... b16\615 ...................... bo‘ (bal ..................... ble\gls ...................... bo‘
Before execution | 1[2]2[1[}o[o[o]o]1[1]1\1[o]o]o]o] [o[ofofo[\1[x[1][2]a]a[1[\1[1]1]1]s]
~— ' — ' —
D£+1 al Da+1 az
bsl ..................... b16b15 ...................... bo\ (b3l ..................... ble\gls ...................... bo\
After execution  [ofofofo[\1]1[1[x[1]2]a[\Y1[1[x[1]1] []1]1]1[{{o]o[o[o]1]1]1[\[1[o[o[o]o]

Operation Errors
(1) There are no operation errors associated with the XCH(P) or DXCH(P) instructions.

Program Example
(1) The following program exchanges the present value of TO with the contents of DO when X8 goes

ON.
[Ladder Mode] [List Mode]
X8 | Steps | Inst. | Device |
0 ——{xcHP T0 DO 0 LD X8
4’—{ CEND 1 XCHP  TO
| L DO
4 END

(2) The following program exchanges the contents of DO with the data from M16 to M31 when X10

goes ON.
[Ladder Mode] [List Mode]
X10 | Steps | Inst. | Device |
0 ——{XCHP DO K4M16 0 LD X10
4 F END 1 XCHP DO
| L K4M16
4 END

(3) The following program exchanges the contents of DO and D1 with the data at M16 to M47 when

X10 goes ON.
[Ladder Mode] [List Mode]
X10 | Steps | Inst. | Device |
0+ ——{DxcHP DO K8M16 0 LD X10
4 ' END 1 DXCHP DO
| L K8M16
4 END

(4) The following program exchanges the contents of DO and D1 with those of D9 and D10 when MO

goes ON.
[Ladder Mode] [List Mode]
MO | steps | Inst. | Device |
0ot— ——{bxcHP DO D9 0 LD MO
4 - 1 DXCHP DO
| L D9
4 END
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8. Function Instructions

BMOV,BMOVP
O BMOV,BMOVP ... 16-bit data block transfers
insiagi}?)?]urtﬂgde Usable Devices: BMOV
Usable Devices Digit
gaet; Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y[m[L[F[BsB[T[sM[v|T][c[D[R]W[sW]z[sD|k [H| P [™"
S O|O|0|0O|0]|0 @)
D O|0|0|0|0]|0O ©)
n 0|0
Extended
instruction mode
Usable Devices Digit
Set . R _ )
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[v[m[L[F[B]sB[T[sMv|T]c]p|Rr]Wsw|z [sD|k [H] P |™""
S O|O0|0|0|0|0 ©)
D O|0O|0|0O|0]|0 ©)
n 0|0

[Instruction [Execution
Symbol] Condition]

Command
BMOV JL H | [EZM'O'\?Té'T'lS'T'hH

Command
BMOVP ) H | [BMéVbT'é’T'ﬁ'T'ﬁH

Set Data

Set Data Meaning Data Type
S Head number of device storing data to transfer
D Head number of destination device BIN 16 bits
n Number of transfers

Functions

(1) Batch transfers "n" points of 16-bit data starting from the device designated by "S" to the area of
"n" points starting from the device designated by "D".

b15- - - - b0 b15- .- b0
s H1234 T nach D H1234
S+1 H5678 transfer D+1 H5678
S+2 H7FFO | —> D+2 H7FFO
—— ———
S+(n-2) | H6FFF l D+(n-2) | H6FFF l
S+(n-1) | H553F D+(n-1) | H553F
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8. Function Instructions
BMOV,BMOVP

(2) When transfer source and transfer destination are duplicated, the following operations are
expected.
(a) Transferring to a smaller device No. results in normal operation.

(Example) When BMOV DO D5 K10 are executed

DO Normal transfer
: | Duplicated D5
DY device | :
D14

(b) Transferring to a larger device No. results in abnormal operation.

(Example) When BMOV D5 DO K10 are executed

Abnormal transfe%> D5

Do Duplicated |
H device

------- D14

D9

Operation Errors

(1) In the following cases an operation error occurs, the error flag (SMO0) turns ON, and an error
code is stored at SDO.
* In the case where a part of device area between S/D and n-th device does not exist. (Error
code: 82)

POINT

Note that if the number of devices in the area between S/D and n-th device exceeds the

relevant device, error will not occur. (In this case, transferred to the other device, as well.)

Program Example
(1) The current value of T33 to T48 is transferred to D908 to D923.

[Ladder Mode] [List Mode]
M90 | Steps | Inst. Device
0 I—[BMOV T33 D908 H10 0 LD M90
6 r END 1 BMOV  T33
| L D908
H10
6 END
Before execution After transfer
(Transfer source) (Transfer destination)
T31| o100 D906 | 0000
T32] o010 | D907 | o3FF
T33 0100 D908 0100
T34 0999 D909 0999
T35 1005 D910 1005 16 data blocks
1 1
T48 0115 | 1 D923 [ 0115
T49 0000 D924 1000
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8. Function Instructions

FMOV,FMOVP
O FMOV,FMOVP ... 16-bit identical data batch transfer
insiﬂgﬁ;“ﬂg Jo| Usable Devices: FMOV
Usable Devices Digit
gai; Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y[m[L[F[BsB[T[sM[v|T][c[D[R]W[sW]z[sD|k [H| P [™"
S O|O|0|0O|0|0 O|0|0
D O|0|0|0|0]|0 @)
n 0|0
Extended
instruction mode
Usable Devices Digit
Set . R _ )
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vy[m[L[F[B]sB[T[sMv|T]c]p|r]wWsw|z [sp|k [H] P |™""
S O|0|0|O|0O|0O O|0|0
D O|0|0|O|0O|0O @)
n 0|0

[Instruction [Execution
Symbol] Condition]

Command
FMoV JL H | [lfl\'/l'o'\i’.'é'."li'T'hH

Command
FMOVP ) H | [FMéVbT'é’T'ﬁ'T'ﬁH

Set Data

Set Data Meaning Data Type
Data to transfer, or head number of device storing

S data to transfer _
D Head number of destination device BIN 16 bits
n Number of transfers
Functions
(1) Transfers 16-bit data from device designated by "S" to location n-points from device designated
by "D".
b15--- -+ b0
D H3456
L5 po Transmission D+1 H3456

S | _H3456 ——> D+ H3456

D+(n-2) H34561
D+(n-1) | H3456

Operation Errors

(1) In the following cases an operation error occurs, the error flag (SMO0) turns ON, and an error
code is stored at SDO.
* In the case where a part of device area between D and n-th device does not exist.
(Error code: 82)
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8. Function Instructions

FMOV,FMOVP
Program Example
(1) When XA is turned ON, D8 to D23 is reset (cleared).
[Ladder Mode] [List Mode]
XA | Steps | Inst. | Device

0ot ——{FMOV Ko D8 H10 0 LD XA

. 1 FMOV KO

6| [ END D8

H10

6 END

f_i—\ K_R_\

D9 0
————
< 16 blocks

Transfer D21 0
D22 0
\D23 0
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8. Function Instructions

S.TMOV
O S.TMOV ... Transfer of timer and counter setting value
Compatible/Extended
instruction mode
Usable Devices Diait
Set . - - - g
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L][F][BsB[T|sM[v|T]c[D|[R[W[sW]z[sD|k[H| P [M""
S 0|0
D O|0|0|0O O

The compatible instruction mode and extended instruction mode share the same specifications for this instruction.

Command
S. TMOV ‘_{ I

[Instruction [Execution
Symbol] Condition]

Set Data
Set Data Meaning Data Type
S No. of timer and counter device to which setting value is
transferred. BIN 16 bits
D Device No. of the transfer destination
Functions

The setting value of timer and counter device specified with S is transferred to the device specified

with D.

Note that, however, the actual setting value is transferred only if specified with constant.
If the setting value is specified with word device, normal transfer will not be carried out.

Timer setting Setting val_ue deS|gnat_|on met_hod with the Setting value to be transferred by TMOV
timer output instruction
Fixed timer Constant designation OUT Tx Kn O | Constant "n"
setting Word device designation OUT Tx Dn X | Constant 0(zero)
. ) Setting value set with the setting
Variable timer Constant designation oOuUT Tx Kn | O display device
setting Word device designation OUT Tx Dn X S'ettmg valqe set with the setting
display device
[Note]

When this instruction is monitored, the current value is displayed on the timer and counter
device specified with S. If the timer and counter device are used with any function instructions
other than above, everything indicates the current value.

Operation Errors

(1) There are no operation errors associated with the S.TMOV instruction.
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8. Function Instructions

Program Example

(1) The setting value of T10 is transferred to DO.

[Ladder Mode]

X1

o+ | (T10 K10)
X2

54— b——{sT™Mov T10 DO

12| { END H

In this example, DO equals to 10.

(2) The setting value of C20 is transferred to DO.

S.TMOV
[List Mode]
| Steps | Inst. Device
0 LD X1
1 ouT T10
K10
LD X2
S.TMOV T10
DO
12 END

Condition: Variable timer is set for the counter C20. This is the case where 100 is set for C20,

using the setting display device.
[Ladder Mode]

L
o | {C20 K50)
5 b——{sTvMov c20 DoH

12| [ END H

In this example, DO equals to 100.
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[List Mode]
| Steps | Inst. Device |
0 LD X1
1 ouT C20
K50
5 LD X2
6 S.TMOV  C20
DO
12 END



8. Function Instructions

CJ,JMP
O CJ,UMP ==+-- Conditional jump
. Compatlble Usable instruction: CJ
instruction mode
Usable Devices Diait
Set , - - gl
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[F[B[sB]T[sMv|T[c[D|[R[W[sw] z [sD|k [H| p |a%"
P O
Extended
instruction mode
Usable Devices Diait
Set . . X al
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[yIm[L[F[B[sB]T|sM[v|T[c[D][R[W[sw] z [sD|k [H]| p |ra%"
P O

[Instruction [Execution
Symbol] Condition]

Command
o I (et H

Command
mP T BT EH

Label

v Command
P —

Set Data

Set Data Meaning Data Type

P Pointer number of jump destination Device name

Functions

(1) Executes program of designated pointer number within the same program file when jump
command is ON.

(2) Executes next step in program when jump command is OFF.
ON

Jump command OFF J |

CJ Executed |

| each scan |
>

(1) A program of specified pointer No. in the same program file is executed unconditionally.
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8. Function Instructions
CJ,JMP

POINTS

Note the following points when using the jump instruction.
(1) Jump instructions can be used only for pointer numbers within the same program file.

(2) After the timer coil has gone ON, accurate measurements cannot be made if there is an attempt to
jump the timer of a coil that has been turned ON using the CJ or JMP instructions.

(3) Scan time is shortened if the CJ or JMP instruction is used to force a jump to the rear.

(4) The CJ and JMP instructions can be used to jump to a step prior to the step currently being

executed.
P8 X9
30 || Y80 )
3 ) Jumps to P8 label when M3 goes ON.
1001-—?/'! [cg psH~ " g
X10 y Executes when M3 is OFF.
1004— | Y91 )

(5) The device to which a jump has been made with CJ or JIMP does not change.

X

20'_| ? [ci P19 H Jumps to label P19 when XB goes ON.
XC

23— | Y43
XB Y43 and Y49 do not change regardless of

25 Il (Y49 >_ whether XB and XC are ON/OFF during
I execution of CJ instruction.

P19| X9 y
27— | {Y4C )4

X
14 I? {cs pPoH
_ M33
Occupies 17 || {Y30 ><
step 1 M3
~ 19+— } (Y36 1
P9 M36
| | /
21— | (Y39 )
X9
24— | { Y3E )

Operation Errors
(1) In the following cases an operation is returned, the error flag (SMQ) goes ON, and the error code

is stored at SDO.
A pointer number which is not in use as a label in the same program has been designated.

(Error code: 20 or 85)
» A common pointer in the other program has been designated. (Error code: 20 or 85)
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8. Function Instructions

CJ,JMP
Program Example
(1) The following program jumps to P3 when X9 goes ON.
[Ladder Mode] [List Mode]
X9 | Steps | Inst. | Device
0 | [ca P3N 0 LD X9
X30
341 {ver M 1 cJ P3
p3 | xa1 3 LD X30
6¢+— | Y7E ) 4 OUT  Y6F
5 P3
8 [ END
- H 6 LD X41
7 ouT Y7E
8 END
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8. Function Instructions

FEND
O FEND ... Program termination
Compatible/Extended
instruction mode
Usable Devices Diai
Set - . - : git
Data Bit Devices Word Devices Constant| Pointer [desig-| Index

X|Y|M|L|F|B

SB| T |SM| V

C

D|R|W|SW| Z

SD

K|H P

nation

The compatible instruction mode and extended instruction mode share the same specifications for this instruction.

[Instruction [Execution
Symbol] Condition]

FEND

CrEsH

Functions

(1) FEND instruction is used when branching a sequence program operation by CJ instruction, etc.,
or when dividing between the main routine program and the sub routine program.

0
Operations when
the CJ instruction g
is not executed
P**

Main routine
program

—H——{CcJ Py

Main routine
program

-/ FEND

Main routine
program

1 FEND H
—L END }—

%

r'q

Jump caused by the
CJ instruction

Operation performed

‘/when the CJ instruction

was executed

(a) When using the CJ instruction

Operation Errors

p**

H———-ACALL P**H

Main routine
program

1 FEND H

Sub routine
program

(b) When there is a subroutine program

(1) In the following cases an operation error occurs, the error flag (SMO0) turns ON, and an error

code is stored at SDO.

* A FEND instruction is executed after the execution of the CALL instruction, and before the
execution of the RET instruction. (Error code: 26)
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8. Function Instructions
FEND

Program Example
(1) The following program uses the CJ instruction.
[Ladder Mode]

X0
o | Y20 )
X0B When XB is ON, jumps to label P23; from P23
I r 1 1 1
2 ’_|XI13 {C P23 executes the next step
5| { Y30 ) '
X14 Executed when XB is OFF
7+— | { Y31 )
9 [ FEND . N
P23 1 - H Indicates the termination of the sequence program
11 ,_| I <Y22 >_‘ when XB is OFF
13 [ END
[List Mode]
[ steps | Inst. | Device |
0 LD X0
9  FEND
10 P23
1 LD X1
12 ouT Y22
13 END
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8. Function Instructions

GOEND
O GOEND ... Jump to END
. Compatlble Not available
instruction mode
Extended
instruction mode
Usable Devices Diait
Set ; - - : gl
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[F[B[sB]T[sMv|T[c[D|[R[W[sw] z [sD|k [H| p |rat"

This cannot be used with the compatible instruction mode. Refer to "6.2 Instruction Tables" for correspondence.

[Instruction [Execution
Symbol] Condition]

GOEND |

L0
— O

mmand
L_GQ_E_NLE—{

Functions
(1) Jumps to FEND or END instruction in the same program file.

Operation Errors

(1) In the following cases an operation error occurs, the error flag (SMO0) turns ON, and an error
code is stored at SDO.
« A GOEND instruction has been executed after the execution of the CALL instruction, and prior
to the execution of the RET instruction. (Error code: 26)

Program Example
(1) The following program jumps to the END instruction if DO holds a negative number.

[Ladder Mode] [List Mode]
| Steps | Inst. | Device
0’—[< DO KO]—[GOENDH 0 LD< DO
KO
3 GOEND
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8. Function Instructions
CALL,CALLP,RET

O CALL,CALLP,RET ... Sub-routine program calls and return from sub-routine programs

__ Compatible |\, 0 inciruction: CALL, RET
instruction mode
Usable Devices Digit
Set ; - - : gl
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L[F[B[sB]T[sMv|T[c[D|[R[W[sw] z [sD|k [H| p |rat"
P O
Extended
instruction mode
Usable Devices Digit
Set . X . gl
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[Fe][B[sB]T|sMv|T[c[D][R[W[sw] z [sD|k [H]| p |ra%"
P O
[Instruction [Execution
Symbol] Condition]
Command
CALL S [ Y CCAIL TP
Command
CALLP £ | [CALLP! B
RET {_RET
Set Data
Set Data Meaning Data Type
Pn First pointer number of sub-routine program Device name
Functions

(1) When the CALL (P) instruction is executed, executes the sub-routine program of the program
specified by Pn.

Main routine Sub-routine
program program
Pn

/

CALL Pn / RS

END
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8. Function Instructions
CALL,CALLP,RET

(2) CALL or CALLP instructions can be nested up to 8 deep.
POINT
There are the following two pointer numbers to be set by the CALL(P) instruction.
Refer to "5.3.14 Pointer P" of "5.3 Detailed Explanation of Devices" for details.
* Local pointer
e Common pointer

(1) Indicates end of sub-routine program

(2) When the RET instruction is executed, returns to the step following the CALL(P) instruction
which called the sub-routine program.

Operation Errors

(1) In the following cases an operation error occurs, the error flag (SMO0) turns ON, and an error
code is stored at SDO.
* Following the execution of the CALL(P) instruction, an END or FEND instruction is executed
before the execution of the RET instruction. (Error code: 26)
» An RET instruction is executed prior to the execution of the CALL (P) instruction.
(Error code: 26)

» When stuck area has exceeded due to CALL(P) instruction's nesting, etc. (Error code: 86)

Program Example
(1) The following program executes a sub-routine program when X1 turns ON from OFF.

[Ladder Mode] [List Mode]
X8 | Steps | Inst. | Device
10+ | { Y11 ) 10 LD X8
X1 1 out  vi
12¢— } [cALL P23 H 12 5 1
X9
15 | (V13 . 13 CALL P33
. 15 LD X9
17 [FEND]—‘ 16 ouT Y13
17 FEND
P33 | XA 18
| (
so0t— | Y33 ) .
(Y34 ps 500 P33
501 LD XA
504 [ RET N 502 ouT Y33
503 ouT Y34
504 RET
505
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8. Function Instructions

FOR,NEXT
O FOR,NEXT ... FOR to NEXT instruction loop

. Com_patlble Not available
instruction mode

Extended
instruction mode

Usable Devices Digit
Dsai; Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y[m[L[F[BsB]T[sMv|T]c[D[R[W[sW][Zz[sD[k[H| P [M""
n [0O/0]0|0|0|0O|0O O O|0|0|0]O]|O 0|00 O
This cannot be used with the compatible instruction mode. Refer to "6.2 Instruction Tables" for correspondence.
[Instruction [Execution
Symbol] Condition]
FOR LT
: Repeated program
T It et e ettt
Set Data
Set Data Meaning Data Type
Number of repetitions of the FOR to NEXT loop .
n (from 1 to 32767) BIN 16 bits
Functions

(1) When the processing in the FOR to NEXT loop is executed n-times without conditions, the step
following the NEXT instruction 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) If you do not desire to execute the processing called for within the FOR to NEXT loop, use the
CJ instruction to jump. Setting the repetition times to "0" would not allow you to skip the process
between FOR and NEXT instructions.

(4) To force an end to the repetitious execution of the FOR to NEXT loop during the execution of the
loop, insert a BREAK instruction. Premature termination with CJ instruction, etc. will result in an
operation error.

(5) FOR instructions can be nested up to 16 deep.
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8. Function Instructions

FOR

FOR

X1
—H—%

- FOR
—

NEXT |‘

NEXT |_

Operation Errors

NEXT |‘

FOR instructions can be
nested up to 16 deep.

FOR,NEXT

(1) In the following cases an operation error occurs, the error flag (SMO0) turns ON, and an error
code is stored at SDO.
« An END (FEND) instruction is executed after the execution of a FOR instruction, but before
the execution of a NEXT instruction. (Error code: 31)
» A NEXT instruction is executed prior to the execution of a FOR instruction. (Error code: 31)

» The 17th FOR instruction is encountered when FOR instructions have been nested.
(Error code: 30)

Program Example

(1) The following program executes the FOR to NEXT loop when X8 is OFF, and does not execute
it when X8 is ON.

[Ladder Mode]

X8

ot— | [ca P8 T4
MO

3—f——{mov Ko D100 |

6 {FOR K44

o)

MO

- f—+—{Mov D100 z0 M
——{mov D100 DOZOH
L————{INC D100 H

16 [NEXT H
P8 XA
171 | Y33 )
20 [ END

[List Mode]
| Steps | Inst. | Device

0 LD X8

1 cJ P8

3 LDI MO

4 MOV KO
D100

6 FOR K4

8 LDI MO

9 MOV D100
Z0

12 MOV D100
D0Z0

15 INC Z3

16 NEXT

17 P8

18 LD XA

19 ouT Y33

20 END
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8. Function Instructions
BREAK,BREAKP

O BREAK,BREAKP ... Forced end of FOR to NEXT instruction loop

Compatible

. . Not available
instruction mode

Extended
instruction mode
Usable Devices Diai
Set - - - : git
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[B[sB]T[sM[v|T[c|D|[R[wWlsw] z[sD|k [H| P [Mae"
D |[O|O|O|O|O|0O|0O ©) O|O0|0|0O|0O|0O O O
P @)

This cannot be used with the compatible instruction mode. Refer to "6.2 Instruction Tables" for correspondence.

[Instruction [Execution
Symbol] Condition]

Command
BREAK 1L ‘—1 | [BT?_E_ARTB_T_HHH

Command
BREAKP J ‘—1 | [BﬁEARﬁFb’T'b’n’H

Set Data
Set Data Meaning Data Type
D Numl_)c_ar of deV|c.e _that will store the number of BIN 16 bits
repetitions remaining
PN Number of branch destination pointer when the end Device name
of processing repetitions. (pointer)
Functions

(1) Forces the end of repetition processing based on the FOR to NEXT instruction loop, and shifts
to the execution of the pointer designated by Pn.
Only the pointer within the same program file can be specified for Pn.
If a pointer in the other program file is specified for Pn, an operation error is resulted.

FOR -K>l< ES |
If the BREAK instruction has

o not been executed, execution
BREAK ‘ D ‘ Pn |— will return to the FOR
instruction for the number of

When forced end condition J
has been established times designated by the FOR

'/ NEXT |— ,,,,J instruction.
Pn—{ li

(2) The number of repetitions remaining at the point that the FOR to NEXT loop was brought to a

forced end is stored at "D".
However, the number of times when the BREAK instruction was executed is also included in

the number of repetitions remaining.

Forced end condition

(3) The BREAK instruction can be used only during the execution of a FOR to NEXT instruction
loop.

(4) The BREAK instruction can be used only when there is only one level of nesting.
If an end is forced when there are multiple nesting levels, execute the same number of BREAK

instructions as there are nesting levels.
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8. Function Instructions
BREAK,BREAKP

Operation Errors

(1) In the following cases an operation error occurs, the error flag (SMO) turns ON, and an error
code is stored at SDO.
» The BREAK instruction is used in a case other than with the FOR to NEXT instruction loop.
(Error code: 32)
 The jump destination for the pointer designated by Pn does not exist. (Error code: 85)
* The pointer of another program file is designated for Pn. (Error code: 85)

Program Example

(1) The following program forces the FOR to NEXT loop to end when the value of D2 reaches 30
(when the FOR to NEXT loop has been executed 30 times).

[Ladder Mode] [List Mode]
M30 | Steps | Inst. | Device |
10— p———{MOovKo Do H 10 LD M30
1 MOV KO
14 [FOR K100 o Do
M30
19 ,_| I [INcDO H 14 FOR K100
- 19 LD M30
22¢{= DO K30 }—{BREAKP D1 POH 20 INC DO
22 LD= DO
36 [ NEXT H K30
PO 25 BREAKP D1
40 PO
36 NEXT
40 PO
REMARK]
(1) The value 71 is stored at D1 as the remaining number of repetitions when the BREAK instruction
is executed.
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8. Function Instructions

WAND,WANDP,DAND,DANDP

O WAND,WANDP,DAND,DANDRP ... Logical products with 16-bit and 32-bit data
(Device at storage destination: Independent type)

ins?rag:i}z)iumgde Usable instruction: WAND
Usable Devices Digit
5’;1; Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y[m[L[F[BsB[T[sM[v|T][c[D|[R][WkwW[Zz[sD| Kk [H| P [™°"
S1 |[O|0|0|0|0|0]|0O O 0|0|0|0|0]|O olalA o
S2 |[O|0|0|0|0|0]|0O O O0|0|0|0|0]|0O olalA
D O|O0|0|O0|0O]|0O O
Extended
instruction mode
Usable Devices Digit
5;; Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L][F[B]s[T[sM[v|T]c[D[r[W[sW]z[sD|k[H| P [M""
S1 |10|0|0|0|0|0O]|0O O O|O0]|0C|0|0]|0 olala
S2 |10|0|0|0|0|0|0O O O|0|0|0|0]|O0 olalaA O
D |[O|O|O|O]|O|O|O O O|O|O0|O0|0O]|0O ©)
A: S1 and S2 cannot be specified as constant at the same time.
[Execution [ indicates the signs WAND/DAND

[Instruction Symbol]

Condition]

Command
WAND, DAND JL H E@ZISEIS?IE'H

Command
WANDP, DANDP £ | CoPls1Isa s H
Set Data
Set Data Meaning Data Type

S1 Data from which logical product will be determined,

S92 or number of devices storing such data BIN 16/32 bits

D Number of devices where logical product operation

results will be stored

Functions

(1) A logical product operation is conducted for each bit of the 16-bit data of the device designated
and the 16-bit data of the device designated at "S2", and the results are stored in the

at "S1"

device designated at "D".

Before

Before

< 16 Bit >

execution S1 1|1|1|1|1|1|1|1|0|0|0|0|1|1|1|1
AND

executionsz |0]oJo[1]ofo]1]ofofof2]1]0]1]0]0]

<&

Atterexecuon D [0]o[o[1][ofo[1]o]o]o]ofo]o[1]0]0]

(2) In the case of bit devices, digits above the number designated are processed as 0 in the

operation.
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8. Function Instructions
WAND,WANDP,DAND,DANDP

(1) Conducts a logical product operation on each bit of the 32-bit data for the device designated by
"S1" and the 32-bit data for the device designated by "S2", and stores the results at the device
designated by "D".

|l 32 Bit N

[ Si+1 S1 i

Before executons1 [ 1[1[1]1[S1]1]1]ofofo[{Ya[a]a]1]
S2+1 AND s2

Before execution S2 |0|O|0|1|S%|0|1|0|O|O|1|S%|0|1|0|0|
D+1 JL D

Atterexecutond [0 [0]o[1[\\o[1]o[ofofo[\Yo[2]0]0]

(2) In the case of bit devices, digits other than the number designated are processed as 0 in the
operation.
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8. Function Instructions

WAND,WANDP,DAND,DANDP

O WAND,WANDP,DAND,DANDRP ... Logical products with 16-bit and 32-bit data

(Device at storage destination: Shared type)

. Companble Usable instruction: DAND
instruction mode
Usable Devices Digit
5’52 Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[BlsB]T[sMv|T][c|D|[R[wWlsw] z [sD|k [H]| P [M"
S |0]O|0|0|0|0]|0O O O|0|0]|0|0]|0 O|0|0O O
D O|0|0|0O|0|0O ©)
Extended
instruction mode
Usable Devices Digit
S;; Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y[m[L[F[BsB[T[sM[v|T][c[D[R]W[swW]z[sD|k [H| P [™"
S |0]O|0O|0|0|0]|0O O O|0|0|0|0]|0 O|0]|0 o
D |O|O|0|0O|0O|0O|0O O O|0|0|0O]|0|0O O
[Instruction Symbol] [Execution [ indicates the signs WAND/DAND
Condition]
Command
wanp.oao [T CCITSTEH
Command
wanDP, DANDP - _f L) [PIS 6 H
Set Data
Set Data Meaning Data Type
S . ) ) )
Data from which I.oglcal prpduct will be determined, BIN 16/32 bits
D or number of devices storing such data
Functions

(1) A logical product operation is conducted for each bit of the 16-bit data of the device designated
at "D" and the 16-bit data of the device designated at "S", and the results are stored in the
device designated at "D".

(2) In the case of bit devices, digits other than the number designated are processed as 0 in the
operation.

Before execution D

<

16 Bit

tlafafafa]a]a]2]o]ofofo]2]2]1]2

AND

Before execution S |O|O|0|l|0|0|l|0|0|0|1|l|0|1|0|0|

After execution D

=

[ofofo[1]ofo]1]ofo]ofo]ofo[1]0]0]
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8. Function Instructions
WAND,WANDP,DAND,DANDP

(1) Conducts a logical product operation on each bit of the 32-bit data for the device designated by
"D" and the 32-bit data for the device designated by "S", and stores the results at the device

designated by "D".

32 Bit
D+1 D

lafafa[Wafa]a]ofofo[a]a]a]s

S+1 AND S

Before executions | 0]ofo[1[\§Jof1]ofo]of[1][\§o]1]0]0]
D+1 <> D

AfterexecutonD [0 [o[o]1[\o]1]o]o]o]o[\Yo[1]0]0]

< >
< >

Before execution D

(2) In the case of bit devices, digits other than the number designated are processed as 0 in the
operation.

Operation Errors
(1) There are no operation errors associated with the WAND(P) or DAND(P) instructions.

Program Example

(1) The following program masks the digit in the 10s place of the 4-digit BCD value at D10 (second
digit from the end) to 0 when XA is ON.

[Ladder Mode] [List Mode]
XA | Steps | Inst. | Device |
0 ———WANDP HOFFOF D10 0 LD XO0A
4 C END 1 WANDP HOFFOF
| L 3 D10
4 END

p1o Bcp1234 [0]ofof1]ofol1]ofo]o[1[1]0]1]0]0]
AND
meror (1 ]afafafa]a1]1]o]o]o]ofafa]a]1]

L

p10 BcD1204 [0]o]o[1]o]o]1]o]o]o]o]o]o]1]0]0]
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8. Function Instructions
WAND,WANDP,DAND,DANDP

(2) The following program performs a logical product operation on the data from X10 to X1B and the
data at D33 when XA is ON, and outputs the results to D50.

[Ladder Mode] [List Mode]
XA | Steps | Inst. | Device |
0 F—WAND K3X10 D33 D50 0 LD XA
s F END 1 WAND  K3X10
| L D33
D50
5 END
X1B++++-- XI8X17cvevee- X14X13:cceev- X10

r==r==r==-r--

x18tox101010}0i0[1]ofof1]ofofs[2][oof1]1]
Seen as "0" AND
p33|o]olol1]oo]1]o]olo]1][1]o]1]0]0]

L

pso|olofo|1]olo]1]o]o]o]o]o]of[1]0]0]

(3) The following program performs a logical product operation on the data at D99 and D100, and
the 24-bit data between X30 and X47 when X8 is ON, and stores the results at D99 and D100.

[Ladder Mode] [List Mode]
X8 | Steps | Inst. | Device |
0 ——DANDP D99 K6X30 0 LD X8
1 DANDP D99
5| [ END K6X30
5 END
b31 b30b29b28 b27b26b25b24b23b22 b3 b2 bl b0
proopge []2fafafafafafafafa] 8y [afafa]a]
AND
XA47X46 X33X32X31X30
r==-r==r==r=-=r=-=-r=-=r=-=-r--
x47t0x30' 01 0'0:0!0!0!010[1|1]\§ [o]1]o]1]
j Sttt —
Seenas 0 r &
b31 b30b29b28 b27 b26b25b24b23b22 b3 b2 bl b0

p100,099 [0]o|o]ofofolofol1][a[\\ Jo]1]o]1]
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8. Function Instructions

WOR,WORP,DOR,DORP

O WOR,WORP,DOR,DORP ... Logical sums of 16-bit and 32-bit data
(Device at storage destination: Independent type)

. Compatlble Usable instruction: WOR
instruction mode
Usable Devices Digit
sai; Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[B[sB]T[sM[v|T[c|D|[R[wWlsw] z[sD|k [H| P |M"
S1 |O]|O|0|0|0|0]|0O O O|0|0|0|0]|0 O|lA|A o
S2 |0]O|0|0|0|0]|0O O O|0|0|0|0]|0 O|lA|A
D O|0O|0O|0|0|0O O
Extended
instruction mode
Usable Devices Digit
Set . - . !
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x{y[m[L[F[BsB[T[sM[v|T[c[D[R]WsW[z[sD|k [H]| P [N
S1 |[O|O|0|0|0|0|0O O 0|0|0|0|0]|0O Oo|lA|A
S2 |[O|0|0|0|0|0|O O O|0|0|0|0]|0 o|lA|A O
D |O|O|O|O|0O|0]|0O O O|0|0|0|0]|0 O
A: S1 and S2 cannot be specified as constant at the same time.
[Execution [ indicates the signs WOR/DOR

[Instruction Symbol]

Condition]
Command
woroor Ly CITST190 5 H
Command
WORP.DORP  _f | CoRIs1s20D H
Set Data
Set Data Meaning Data Type

s1 The data on which a logical sum operation will be

S2

performed, or the number of the devices storing this
data BIN 16/32 bits

D

Number of devices that will store the results of the logical
sum operation

Functions

(1) Conducts a logical sum operation on each bit of the 16-bit data of the device designated by "S1"
and the 16-bit data of the device designated by "S2", and stores the results at the device

designated by "D".

Before execution S1 1|l|1|1|1|1|1|1|0|0|0|0|1|1|l|1

16 Bit N

<
»

OR

Before execution S2 |0|0|0|1|0|O|1|0|0|0|1|l|0|1|0|0|
<L

aterexecuond  [1[a]1]afa]a]a]1]ofofa]a]a]2]1]1]

(2) For bit device, the numbers of the digits other than the designated digit are processed as 0 in the

operation.
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8. Function Instructions
WOR,WORP,DOR,DORP

(1) Conducts a logical sum operation on each bit of the 32-bit data of the device designated by "S1"
and the 32-bit data of the device designated by "S2", and stores the results at the device
designated by "D".

la 32 Bit K

| S1+1 s1 |

Before execuions1 [1[1[1[1 [\ 2]1]2]ofofo[{{a]a]a]1]
S2+1 OR S2

Before executions2 |0 [0[o[1[\\[o[1]ofoo[2[({[o]2]0]0]
D+1 @ D

atterexecution D [1]1[1[1[\\a]a]a o o2 [\\Ja 1 2]1]

(2) For bit device, the numbers of the digits other than the designated digit are processed as 0 in the
operation.
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8. Function Instructions

WOR,WORP,DOR,DORP

O WOR,WORP,DOR,DORP ... Logical sums of 16-bit and 32-bit data
(Device at storage destination: Shared type)

. Compatlble Usable instruction: DOR
instruction mode
Usable Devices Digit
sai; Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[E[B]sB][T[sMv|T]c|Dp[rR[WkwW|Zz[sD|k[H]| P [™""
S |[O|O|O|O|O0|0O|0O O O|O0|0|0|0]|0 0|00 O
D O|O0|0|0|0]|0O O
Extended
instruction mode
Usable Devices Digit
S:t; Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[B[sB]T[sMv|T][c|D|[R[wWlsw] z [sD|k [H]| P [M@"
S |[O|O|O|O|O0|0O|0O O O|O0|0|0|0]|0O O|O0|0O o
D |O]O|O|O|O|0|0O O O|0O|0|0|0|0O O
[Instruction [Execution ] indicates the signs WOR/DOR
Symbol] Condition]
Command
woroor 1 | CCITSTEH
Command
wore.pore _f L) [PIS 6 H
Set Data
Set Data Meaning Data Type

S

D this data

The data on which a logical sum operation will be
performed, or the number of the devices storing

BIN 16/32 bits

Functions

(1) Conducts a logical sum operation on each bit of the 16-bit data of the device designated by "D"
and the 16-bit data of the device designated by "S", and stores the results at the device

designated by "D".

(2) For bit device, the numbers of the digits other than the designated digit are processed as 0 in the

16 Bit

>

<

‘1|1|1|1|1|1|1|1|0|o|o|0|1|1|1|1'

Before execution D

OR

Before execution S |0|0|0|1|0|O|1|0|0|0|1|l|0|1|0|0|

<+

After execution D

[afafafafafa]a]afoofa]a]afa]a]s]

operation.
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8. Function Instructions
WOR,WORP,DOR,DORP

(1) Conducts a logical sum operation on each bit of the 32-bit data of the device designated by "D"
and the 32-bit data of the device designated by "S", and stores the results at the device
designated by "D".

32 Bit
D+1 D

iA »

Before execution D |l|l|llllggl1|1|l|0|0|0|%%l1|1|1|1|
OR

S+1 i
gefore executions  [0] o]0 1]\ o[2]ofofo]1[\{[o]2]0]0]
D+1 @ D

atterexecuton D [1[1[1[1][\§[aa]a]ofofa|\2]2]2]2]

(2) For bit device, the numbers of the digits other than the designated digit are processed as 0 in the
operation.

Operation Errors
(1) There are no operation errors associated with the WOR(P) or DOR(P) instructions.

Program Example

(1) The following program performs a logical sum operation on the data at D10 and D20 when XA
goes ON, and stores the results at D10.

[Ladder Mode] [List Mode]
XA | Steps | Inst. | Device |
o+— ———{wor D10 D20 0 LD XO0A
5’—{ r END 1 WOR D10
| L D20
5 END

pio [1]1]ofof1]1]ofofa]a]a]1]o]o]o]0]
OR
p20 [0]o]ofo[1]ol1]1]1]olo]1]0]0]0]1]

Sl

p1o {1]1fofofafafafafafa|a]a]o]1]0]1]

(2) The following program performs a logical sum operation on the data from X10 to X1B, and the
data at D33, and outputs the result to D100 when XA is ON.

[Ladder Mode] [List Mode]
XA | Steps | Inst. | Device |
0 l—[WOR K3X10 D33 D100 0 LD XA
1 WOR K3X10
5| [ END D33
D100
5 END
XlB ...... X18X17 ....... X14X13 ....... XlO
r==r==r==r=-
x1Btox10;010:0:0[1[ofof1]ofof1[1]ofofa]1]
Seen as 0 OR

p33|0]olol1]o]o]1]oo]o]1]1]o]1]0]0]

L

D100 [o|ofof1]|1]ofa]a]ofofa]a]ofa]a]1]
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8. Function Instructions
WOR,WORP,DOR,DORP

(3) The following program performs a logical sum operation on the 32-bit data from X0 to X1F, and
on the hexadecimal value FFOOFFOOH when XB goes ON, and stores the results at R66 and

R67.
[Ladder Mode] [List Mode]
XB | Steps | Inst. | Device |
0 DMOVP HOFFOOFFOO D66 0 LD X8
DORP  K8X0 D66 1 DMOVP HOFFOOFFO00
D66
8| [ END 5 DORP  K8X0
D66
8 END
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8. Function Instructions
WXOR,WXORP,DXOR,DXORP

O WXOR,WXORP,DXOR,DXORP ... 16-bit and 32-bit exclusive OR operations
(Device at storage destination: Independent type)

. Compatlble Usable instruction: WXOR
instruction mode
Usable Devices Diai
Set - - - : git
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y[m[L[F[BsB[T[sM[v|T][c[D|[R[W[sW] z[sD|k [H| P [™®"
S1 |[O|0|0|0|0|0]|0O O 0|0|0|0|0]|O olalA o
S2 |[O|0|0|0|0|0]|0O O O0|0|0|0|0]|0O olalA
D O|O0|0|O0|0O]|0O O
Extended
instruction mode
Usable Devices Digi
Set . - - git
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L]F[B]sB[T[sM[v|T]c[D[r[W[swW]z[sD|k[H| P [M""
S1 |10|0|0|0|0|0O]|0O O O|O0]|0C|0|0]|0 olala
S2 |10|0|0|0|0|0|0O O O|0|0|0|O]|O olAalA O
D |[O|O|O|O]|O|O|O O O|O|O0|O0|0O]|0O ©)
A: S1 and S2 cannot be specified as constant at the same time.
[Instruction Symbol] [(I:Exec_u_tion [ indicates the signs WXOR/DXOR
ondition]
Command
woroxor - [L (IS5 H
Command
WxoRe DXoRP _f L) CIRIsTI®I5 H
Set Data
Set Data Meaning Data Type
S1 Data on which exclusive OR operation will be
) performed, or number of devices storing such data BIN 16/32 bits
D Number of devices storing data to be EXCLUSIVE
ORed
Functions

(1) Conducts an exclusive OR operation on each bit of the 16-bit data of the device designated by
"S1" and the 16-bit data of the device designated by "S2", and stores the results at the device

designated by "D".

< 16 Bit >

Before execution S1 0|1|0|1|0|l|0|1|0|1|0|1|0|1|0|1
XOR

Before executions2 | 0[o]ofo1[1]1]2]ofofofofa]1]a]1]

atterexecuon D [0]1]o[1]1]oJ1]ofof1]o]1]1]0]1]0]

(2) For bit device, the numbers of the digits other than the designated digit are processed as 0 in the
operation.
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8. Function Instructions
WXOR,WXORP,DXOR,DXORP

(1) Conducts an exclusive OR operation on each hit of the 32-bit data designated by "S1" and the
32-bit data designated by "S2", and stores the results at the device designated by "D".

| 32 Bit N

I~ Si+1 S1 |

Before execution S1 |0|1|0|l|§%|0|1|0|1|0|l|§%l0|1|0|1|
S2+1 XOR s2

Before execution S2 |O|l|1|0|%%l0|1|1|0|1|O|SS|O|1|1|O|
D+1 D

atterexecution D [0 o[ 1[1[\S[ofoa]a]a]1 [\ o o ]1]1]

(2) For bit device, the numbers of the digits other than the designated digit are processed as 0 in the
operation.
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8. Function Instructions

WXOR,WXORP,DXOR,DXORP

O WXOR,WXORP,DXOR,DXORP ... 16-bit and 32-bit exclusive OR operations
(Device at storage destination: Shared type)

WXOR, DXOR

Command
WXORP, DXORP f { I

Command
|
[

. Compatlble Usable instruction: DXOR
instruction mode
Usable Devices Diai
Set - - - . git
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[E[B]sB][T[sM[v|T]c[D[R[Wsw] z [sD|k [H]| P |™""
S |[O|O|O|O|O0|0O|0O O O|O0|O0|0O|0O|0O 0|00 O
D O|0O|O0|0O|0O|0O O
Extended
instruction mode
Usable Devices Dici
Set - - - git
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[B[sB]T[sM[v|T[c|[D|[R[wWlsw] z[sD|k [H| p [M@"
S |[O|0O|O|O0O|O|0O|0O O O|0O|O|0O|0]|0O 0|00 o
D |O]O|O|0O|0O|0|0O O O|0O|0O|O0|0]|0O O
[Instruction Symbol] [ggﬁg.lf.té?ﬂ 1 indicates the signs WXOR/DXOR

CCITSTEH

Set Data

Functions

(1) Conducts an exclusive OR operation on each bit of the 16-bit data of the device designated by
"D" and the 16-bit data of the device designated by "S", and stores the results at the device

designated by "D".

(2) For bit device, the numbers of the digits other than the designated digit are processed as 0 in the

Set Data Meaning Data Type
S : . . :
Data on which exclusive OR operation will be BIN 16/32 bits
D performed, or number of devices storing such data

Before execution D

16 Bit

ol1]ol1]o]1]ofa]o]1]o]2]0]1]0]1
XOR

Before executions |0 [0]ofo]1[2]1][2]ofofo]ofa]1]2]1]

After execution D

operation.

[ofa]os]a]o]s]ofo]s]ofa]s]o]1]0]
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8. Function Instructions
WXOR,WXORP,DXOR,DXORP

(1) Conducts an exclusive OR operation on each bit of the 32-bit data designated by "D" and the
32-bit data designated by "S", and stores the results at the device designated by "D".

32 Bit
D+1 D

i: =i

efore execution0 (0|10 1[\S[01]of1a]of1]SY o 1]o]1]
XOR

S+1
Before execution S |0|l|l|0|%%l0|l|l|0|l|0|%%l0|1|1|0|
D+1 @ D

atterexecuton D [0fo[1]1][\§Jofoa]a]a]1][\ o o 2]1]

S

(2) For bit device, the numbers of the digits other than the designated digit are processed as 0 in the
operation.

Operation Errors
(1) There are no operation errors associated with the WXOR(P) or DXOR(P) instructions.

Program Example

(1) The following program performs an exclusive OR operation on the data at D10 and D20 when
XA is ON, and stores the result at D10.

[Ladder Mode] [List Mode]
XA | Steps | Inst. | Device |
0+— ——{Wwxor D10 D20 0 LD XO0A
’—{ 1 WXOR D10
5| [ END D20
5 END

pro [01]ofafo]1fofafo]1]ofa]o]1]o0]1]
XOR
p20 [0|o|1[1]1]o]o1]o]o]a]1][1]0]0]1]

L

p1o [o|1]|1]of1]1]|o]ofof2]1]|o][1]1]0]0]

(2) The following program conducts an exclusive OR operation on the data from X10 to X1B and the
data at D33 when XA is ON, and outputs the result to D100.

[Ladder Mode] [List Mode]
XA | Steps | Inst. | Device |
0 l—[WXOR K3X10 D33 D100 0 LD XA
c r END 1 WXOR  K3X10
| L D33
D100

5 END
X1Bece--- X18X17evevver- X14X13:ccvev- X10

r==r==r==r=-

x1Btox10}0}0!0i0f1lojo1]ofof1]1]ofo]1]1]
Seen as "0" XOR
p33[o]ofol1]ofo]1]o]ofo]1]1]o0]1]0]0]

1L

p1oo|o|ofo|1|1]o]1]1]o]o]o]ofofa]1]1]
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8. Function Instructions
WXOR,WXORP,DXOR,DXORP

(3) The following program compares the bit pattern of the 32-bit data from X20 to X3F with the bit
pattern of the data at D9 and D10 when X6 is ON, and stores the number of differing bits at

D16.
[Ladder Mode] [List Mode]
X6 | Steps | Inst. | Device |
0 ———-{DxORP K8x20 D9 0 LD X6
[DSUMP D9 D16 1 DXORP K8X20
D9
8| [ END 5 DSUMP D9
D16
8 END
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8. Function Instructions
WXNR,WXNRP,DXNR,DXNRP

O WXNR,WXNRP,DXNR,DXNRP ... 16-bit and 32-bit data non-exclusive logical sum operations
(Device at storage destination: Independent type)

. Compatlble Not available
instruction mode
Extended
instruction mode
Usable Devices Digit
sai; Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y[m[L[F[BsB[T[sM[v|T][c[D[R][Wkw[z][sD| Kk [H| P [™°"
S1 |[O|O|O|0O|O|0O|0O O O|0|0]|0|0|O0 O|A|A
S2 |0]O|0|0|0|0|0 O O|0|0]|0|0|0 oA |A O
D |[O|O|O|O|O|0O|O O O|0|0]|0|0|0O O

This cannot be used with the compatible instruction mode. Refer to "6.2 Instruction Tables" for correspondence.

A: S1 and S2 cannot be specified as a constant at the same time.

[Execution [J indicates the signs WXNR/DXNR
Condition]

Command
WXNR, DXNR JL ‘—1 | fD“Téi?é‘z‘FB'H

[Instruction Symbol]

Command
WXNRP, DXNRP 1 ‘—1 | ._'_D'ﬁTéi’.'s'z'F'lj'H

Set Data
Set Data Meaning Data Type
s1 Data on which non-exclusive logical sum operation
will be performed, or number of devices where such
S2 data is being stored BIN 16/32 bits
D Number of devices that will store results of the
non-exclusive logical sum operation
Functions

(1) Conducts a non-exclusive logical sum operation on each bit of the 16-bit data of the device
designated by "S1" and the 16-bit data of the device designated by "S2", and stores the results
at the device designated by "D".

16 Bit

Before execution S1 0|l|0|l|0|l|0|1|0|l|0|l|0|1|0|1

XNR
Before executions2 |0]ofolol1]1[1]1]o]ofo]ola]1]1]1]

4L

AfterexecutionD  [1]o[1]ofo[1[of2]1]o]1]0]o[1]0]1]

(2) For bit device, the numbers of the digits other than the designated digit are processed as 0 in the
operation.
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8. Function Instructions
WXNR,WXNRP,DXNR,DXNRP

(1) Conducts a non-exclusive logical sum operation on each bit of the 32-bit data of the device
designated by "S1" and the 32-bit data of the device designated by "S2", and stores the results

at the device designated by "D".
L 32 Bit
| S1H1 s1

Before executions1 | 0] 1] 01 [\[of1]of1]of1[\o]1]0]1]

»|
'l

sz XNR <

Before execution 52 |01 [ 10|\ ol1]1]ol1]0[{o]1]1]0]
D+1 D

AfterexecutonD  [1[1]ofo[\\[2]1]ofo]o]o[{2]1][0]0]

(2) For bit device, the numbers of the digits other than the designated digit are processed as 0 in the
operation.
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8. Function Instructions
WXNR,WXNRP,DXNR,DXNRP

O WXNR,WXNRP,DXNR,DXNRP ... 16-bit and 32-bit data non-exclusive logical sum operations
(Device at storage destination: Shared type)

. Compatlble Not available
instruction mode

Extended
instruction mode
Usable Devices Diait
Set - - - : gl
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[BlsB]T[sMv|T][c|D|[R[wWlsw] z [sD|k [H]| P ["@"
O|0|0|0O|0O|0O O|0|0O O

S [0]|0|0|0|0|0|0O O
D |O]|O0|O0]|O0[0|0O]O ©) O|0|0|0|0]|0 ®

This cannot be used with the compatible instruction mode. Refer to "6.2 Instruction Tables" for correspondence.
[ indicates the signs WXNR/DXNR

. [Execution
[Instruction Symbol] Condition]

Command
WXNR,DXNR I EET-:"S-T-D-H

Command
WXNRP,DXNRP f I Dil-ls.l,-é-.:-b.]_{

Set Data
Set Data Meaning Data Type
[S Data on which non-exclusive logical sum operation
will be performed, or number of devices where BIN 16/32 bits
D such data is being stored

Functions

(1) Conducts a non-exclusive logical sum operation on each bit of the 16-bit data of the device
designated by "D" and the 16-bit data of the device designated by "S", and stores the results at

the device designated by "D".

. 16 Bit R

Before execution D 0|1|0|l|0|1|0|1|0|1|0|l|0|1|0|1
XNR

Before executions |0]ofofofa]1]1]1]o]o]o]ola]a]1]1]
S

[1]ofa]ofofa]ofa]a]ofa]ofofa]o]1]

After execution D
(2) For bit device, the numbers of the digits other than the designated digit are processed as 0 in the

operation.
(1) Conducts a non-exclusive logical sum operation on each bit of the 32-bit data of the device

DXNR
designated by "D" and the 32-bit data of the device designated by "S", and stores the results at
the device designated by "D".

|«
|~ D+1

Before execution D [0[1[0[1[\S[of2]of2]of2][{Yo]1]0]1]
S+l XNR s

Before execution S |0|1|1|0|SS|0|1|1|0|1|0|S%|0|1|l|0|
D+1 JL D

Afterexecution D [1[1[ofo[\S[1]1]o]ofo]o]$§1]2]0]0]

(2) For bit device, the numbers of the digits other than the designated digit are processed as 0 in the

32 Bit N
D g

operation.
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8. Function Instructions
WXNR,WXNRP,DXNR,DXNRP

Operation Errors
(1) There are no operation errors associated with the WXNR(P) or DXNR(P) instructions.

Program Example

(1) The following program performs a non-exclusive OR operation on the data at D10 and D20
when XA is ON, and stores the result at D10.

[Ladder Mode] [List Mode]
XA | Steps | Inst. | Device |
0 ——{wWxNR D10 D20 0 LD X0A
5’—{ F END 1 WXNR D10
| L D20
5 END

p1o [01fof1fof1fofa]o]s]ofa]o]1]o]1]
XNR
p20 [0]of1]1]1]ofo|a]ofofa|1]1]0]0]1]

L

p10 {1]ofof1]ofofa]a]1]o]o|1]0]0]1]1]

(2) The following program conducts a non-exclusive OR operation on the data from X10 to X1B and
the data at D33 when XA is ON, and outputs the result to D100.

[Ladder Mode] [List Mode]
XA | Steps | Inst. | Device |
0+— ——{WXNR K3x10 D33 D100 0 LD XA
: C END 1 WXNR  K3X10
| L D33
D100
5 END
xlB ...... X18x17 ....... x14X13 ....... Xlo

F==r=-r=--r—-

xiBox10:010}0;0]1]ofof1]ofof1][1]ofof1]1]
Seen as "0" XNR
p33 [o]o]of1]o]o]1]o]ofo]1]1]0]1]0]0]

L

D100 [1|1]1]ofo]1]ofofa]a]a]1][1]0]0]0]

(3) The following program compares the bit patterns of the 32-bit data located from X20 to X3F with
the bit patterns of the data at D16 and D17 when X6 is ON, and stores the same number of bits

at D18.
[Ladder Mode] [List Mode]
X6 | Steps | Inst. | Device |
0+ ———[DXNRP  K8X20 D16 0 LD X6
—{bsump D16 D18 ! DXNRP K8X20
D16
8I [ END 5 DSUMP D16
D18
8 END
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8. Function Instructions
ROR,RORP,RCR,RCRP

O ROR,RORP,RCR,RCRP ... Right rotation of 16-bit data

. Compatlble Usable instruction: ROR, RCR
instruction mode
Usable Devices Diait
Set R . R gl
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|vIm[L]e[BlsB]T[sM[v|T[cID[R[wWlsw] z[sD|k [H]| p ["ae"
D O|0|0O|0|0]|0O O
n OO
Extended
instruction mode
Usable Devices Digit
Set R . . g.'
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|vIm[L]e[BlsB]T[sM[v|T][c|D[R[wWlsw] z [sD|k [H]| P ["@"
D O|0|0|0|0|O0 O
n [OO|O|O|O|0O|O O O|O0|0|0|0]|0 0|00 O
[Execution [ indicates the signs ROR/RCR

[Instruction Symbol] Condition]

Command
ROR, RCR JL 0—1 | [E'T"b"'F'ﬁ"H

Command
RORP, RCRP 7 H | EE'P'T"'D"T'H"H

Set Data
Set Data Meaning Data Type
D Initial number of devices to perform rotation BIN 16 bits
n Number of rotations (0 to 15)
Functions

(1) Rotates 16-bit data of the device designated by "D", not including the carry flag, n-bits to the
right. The carry flag is ON or OFF depending on the status prior to the execution of the ROR

instruction.
Carry flag
b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 (SM12)
D | L T T T T T T T T T T T 1T 1T I, ;D
?| T 11 T T 1 1T 1T 1T 1T 1 1"

S

n-bit rotation
(2) Specify any of 0 to 15 as n. If the value specified as n is 16 or greater, operations will be as
follows:
* When n is 16, the value becomes the one when 16-bit rotation was executed.
* When nis 17 or above, the value of D becomes indefinite.

(1) Rotates 16-bit data of the device designated by "D", including carry flag, n bits to the right. The
carry flag is ON or OFF depending on the status prior to the execution of the ROR instruction.

Carry flag
b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 (SM12)

D|IIIIIIIIIIIIIII;I;
T ——_—

n-bit rotation
(2) Specify any of 0 to 15 as n. If the value specified as n is 16 or greater, operations will be as
follows:
* When n is 16, the value becomes the one when 16-bit rotation was executed.
* When nis 17 or above, the value of D becomes indefinite.

Operation Errors
(1) There are no operation errors associated with the ROR(P) or RCR(P) instructions.
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8. Function Instructions
ROR,RORP,RCR,RCRP

Program Example

(1) The following program rotates the contents of DO, though not including the carry flag, 3 bits to
the right when XC is ON.

[Ladder Mode] [List Mode]
XC | Steps | Inst. | Device
04— ——{ROR DO K3 0 LD XC
4 . 1 ROR D10
| { END K3
4 END
Carry flag
b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO (SM12)
oo [0]oJoJoJoJoJoJoofo o o] 2 1]  [o]
ﬂ Carry flag
b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 (SM12)
po [1]1]1]ofofoofofofo]ofofofo]o]1]
— —
Contents of b2 through Contents of b15 through Contents of b3 Contents of b2
b0 prior to execution b4 prior to execution prior to execution prior to execution

(2) The following program rotates the contents of DO, including the carry flag, 3 bits to the right

when XC is ON.
[Ladder Mode] [List Mode]
XC | Steps | Inst. | Device
0+— ——{RCcRP DO K3 0 LD XC
1 RCRP D10
4| [ END K3
4 END
Carry flag
b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 (SM12)
po [o]o]ofofoofofofofofofofa]a]a]1]
ﬂ Carry flag
b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo (SM12)
po [1]1]«[ofolofofofo]ofofofoofo[1]
— —_—— — t
Contents of b1 and b0 T Contents of bl5 through Contents of b3 Contents of b2
prior to execution b4 prior to execution prior to execution prior to execution

Contents of carry flag SM12

* The carry flag goes ON or OFF depending on its status prior to the execution of RCR.
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8. Function Instructions

ROL,ROLP,RCL,RCLP

O ROL,ROLP,RCL,RCLP ... Left rotation of 16-bit data

. Compauble Usable instruction: ROL, RCL
instruction mode
Usable Devices Digit
Set R . K - gl
Data Bit Devices Word Devices Constant| Pointer des_ug- Index
x[vIm[L]F[B[sB]T[sM[v|T[c|D|[R[wWlsw] z[sD|k [H| p [M@"
D O|O0|O0|0|0]|0O O
0|0
Extended
instruction mode
Usable Devices Digit
Set R . K - gl
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[B[sB]T[sM[v|T[c|[D|[R[wWlsw] z [sD|k [H| P |Me"
D O|O0|O0|0|0]|0O O
n [O|O|O|O|O|0O|O ©) O|O0O|0|0|0]|0 0|0 |0 O
[Execution [ indicates the signs ROL/RCL

[Instruction Symbol]
Command

ROL, Rel I K (e T H
Command

rote.Rele - f Ly P8 H

Condition]

Set Data
Set Data Meaning Data Type
D Initial number of devices to perform rotation )
- BIN 16 bits
n Number of rotations (0 to 15)
Functions

(1) Rotates the 16-bit data of the device designated at "D", not including the carry flag, n-bits to the
left. The carry flag goes ON or OFF depending on its status prior to the execution of ROL

instruction.
Carry flag
(SM12) b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

411 1 1 1 T 1 [ T T [ T1
D‘II‘IIIIIIIIIIIIIIITD

n-bit rotation

(2) Specify any of 0 to 15 as n. If the value specified as n is 16 or greater, operations will be as
follows:
* When n is 16, the value becomes the one when 16-bit rotation was executed.
* When nis 17 or above, the value of D becomes indefinite.

(1) Rotates the 16-bit data of the device designated by D , including the carry flag, n-bits to the left.
The carry flag goes ON or OFF depending on its status prior to the execution of RCL

instruction.

Carry flag
(SM12) b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

-t 111 1 T T T [ T T [ T 1
‘|‘|||||||||||||||¢D

n-bit rotation

(2) Specify any of 0 to 15 as n. If the value specified as n is 16 or greater, operations will be as

follows:
* When n is 16, the value becomes the one when 16-bit rotation was executed.
* When nis 17 or above, the value of D becomes indefinite.
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8. Function Instructions
ROL,ROLP,RCL,RCLP

Operation Errors
(1) There are no operation errors associated with the ROL(P) or RCL(P) instructions.

Program Example
(1) The following program rotates the contents of DO, not including the carry flag, 3 bits to the left

when XC is ON.
[Ladder Mode] [List Mode]
XC | Steps | Inst. | Device
o———{RroL Do k3 0 LD XC
1 ROL DO
4| [ END K3
4 END
Carry flag
(SM12) b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
[o] [2]z]2]2]oJoJoJoJoJoJoJoJoJo]o]o] Do
Carry flag ﬂ
(SM12) b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
[1]o]o]o]o]ofo]o]o]o]o]ofo|1]1]1] DO
)\_Y_J

£ —~—
Contents of b13  Contents of b12 Contents of b11 to b0
prior to execution prior to execution  prior to execution

Contents of b15 to b13
prior to execution

(2) The following program rotates the contents of DO, including the carry flag, 3 bits to the left when

XC is ON.
[Ladder Mode] [List Mode]
XC | Steps | Inst. Device
0 ——RrcLP Do K3 0 LD XC
1 RCLP DO
4| [ END K3
4 END
Carry flag
(SM12) b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[1]2][2][2]ofofofofofofo]o]o]o]0]0] DO
Carry flag ﬂ
(SM12) b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[1]ofofofofofofofofofofofo]=]1]1] Do
* + —— — —
Contents of b13  Contents of b12 Contents of b11 to b0 TContents of bl5 and
b14 prior to execution

prior to execution prior to execution  prior to execution
Content of carry flag SM12

*The carry flag goes ON or OFF depending on its status prior to the execution of RCL.
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8. Function Instructions
DROR,DRORP,DRCR,DRCRP

O DROR,DRORP,DRCR,DRCRP ... Right rotation of 32-bit data

. Compatlble Usable instruction: DROR, DRCR
instruction mode
Usable Devices Digit
Set R . K - gl
Data Bit Devices Word Devices Constant| Pointer des_ug- Index
x[vIm[L]F[B[sB]T[sM[v|T[c|D|[R[wWlsw] z[sD|k [H| p [M@"
D O|0O|O|O0|0|0O O
n 0|0
Extended
instruction mode
Usable Devices Digit
Set R . K - gl
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[E[B[sB][T]sMv|T][c[Dp[R[Wsw]z[sD|k [H| P [™""
D O|0O|O|0O|0|0O O
n [O|O|O|O|O|0O|O O O|O0|0|0O|0|0O O|0]|0 O
[Instruction [Execution [ indicates the signs DROR/DRCR
Symbol] Condition]
Command
L (1B H
Command
oRORP.DRCRP _f L) I

Set Data
Set Data Meaning Data Type
D First device number of devices to perform rotation BIN 32 bits
Number of rotations (0 to 31) )
n ] ) BIN 32 bits
2 words (32 bits) are used for a word device.
Functions
DROR | (1) The 32-bit data of the device designated at "D", not including the carry flag, is rotated n-bits to
the right.
The carry flag goes ON or OFF depending on its status prior to the execution of the DROR
instruction.
D+1 D
— —— — — —— — Carry flag
b31b30b29b28027 - b18b17b16b15b14 - b5 b4 b3 b2 bl b0 (SM12)
‘IIIII))IIIIII))IIIIII;I S
¢|||||((||||||((||||||'|| >

n-bit rotation

(2) Specify any of 0 to 31 as n. If the value specified as n is 32 or greater, the values of D+1 and D
become indefinite.

(1) Rotates 32-bit data, including carry flag, at device designated by D n bits to the right.
The carry flag goes ON or OFF depending on its status prior to the execution of the DRCR
instruction.

D+1
— —— — R — Carry flag
b31b30b29b28b27 - b18b17b16b15b14 ... b5 b4 b3 b2 bl b0 (SM12)
T T T 0O T T T T 1) T T 1T 1T 151
f [ T [ T 7 T 1T T T T T T T T 1" ]

n-bit rotation
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8. Function Instructions
DROR,DRORP,DRCR,DRCRP

(2) Specify any of 0 to 31 as n. If the value specified as n is 32 or greater, the values of D+1 and D
become indefinite.

Operation Errors

(1) There are no errors associated with DROR(P) or DRCR(P) instructions.

Program Example

(1) The following program rotates the contents of DO and D1, not including the carry flag, 4 bits to
the right when XC is ON.

[Ladder Mode] [List Mode]
XC | Steps | Inst. | Device
0t+— ——[brROR DO D10 0 LD XC
4  END 1 DROR DO
| L D10
4 END

Carry flag
b31 .. b28b27 .- -b24b23---- b20b19 - b16b15 --b12 b1l - b8 b7 - b4b3 - b0  (sm12)

po,01 [o]oJo[o]1[1[1]1]o[o]oo][x[z]1]o[o]oo[1]a]z]1]o]o[o]o[1]a[s]1] [o]

Number of rotations D11,D10 ﬂ
Carry flag

b31 - b28b27 -+ b24b23: - b20b19- - b16b15b12 b1l b8 b7 - b4b3 - b0 (sw12)
po,D1 [1]1]1]1]o]ololo[1]1]1]1]0]0]0]0]2]1]1]1]0]0]0]0]1][1]1]2]0]0]0]0]
| ———— —

—
Contents of b3 through b0 Contents of b31 through b4 .
prior to execution prior to execution Contents of b3 prior to

execution

(2) The following program rotates the contents of DO and D1, including the carry flag, 4 bits to the
right when XC is ON.

[Ladder Mode] [List Mode]
XC | Steps | Inst. Device

0t— ———{DRCRP DO K4 0 LD XC

4 rEND 1 DRCRP D10

| L K4

4 END

Carry flag
b31 .- b28b27:---b24 b23---- b20b19.--- b16b15.--b12 b1l - b8 b7 .- b4b3 - bo (SM12)

DO,D1 |0|0|0|0|1|1|1|1|0|0|0|0|1|1|1|1|0|0|0|0|1|1|1|1|0|0|0|0|1|1|1|1|

ﬂ Carry flag

b31 ... b28b27..--b24b23..-- b20b19 - b16b15..--b12 b1l - - b8 b7 - b4b3 . b0  (SM12)
Dot [1]1]1]«[o]ofo[o]1[1]1]1[o]o[o[o]1[1]1]1]o0]o[o]o[1[1]2[1]o]o[o]o]
— A — I

Contents of b2 Rl
through b0 prior to Contents of b31 through b4 prior to execution Contents of b3 prior
execution Contents of carry flag SM12 prior to execution to execution

* The carry flag goes ON or OFF depending on its status prior to the execution of the DRCR instruction.
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8. Function Instructions
DROL,DROLP,DRCL,DRCLP

O DROL,DROLP,DRCL,DRCLP ... Left rotation of 32-bit data

. Com_paﬂble Usable instruction: DROL, DRCL
instruction mode
Usable Devices Digit
Set R . I - gl
Data Bit Devices Word Devices Constant| Pointer des_ug- Index
x[vIm[L]F[BlsB]T[sMv|T][c|D|[R[wWlsW] z [sD|k [H]| P [Mae"
D O|O0|0|0|0]|0 O
n O|0
Extended
instruction mode
Usable Devices Digit
Set R . I gl
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[F[B[sB][T[sM[v|T]c]Dp[R[Wlsw]z [sD|k [H]| P |™""
D O|0|0|0|0|0 O
n [OO|O|O|O|O|O O O|O0|0|0|0]|0O 0|00 O
[Execution [ indicates the signs DROL/DRCL

[Instruction Symbol] Condition]

Command
DROL, DRCL I [TfI_T_"D___F_ﬁ_'H

Command
DROLP, DRCLP f I [Iil-F;T___D___:__r_]_.H

Set Data

Set Data Meaning Data Type

D First device number of devices to perform rotation BIN 32 bits

Number of rotations (0 to 31)
2 words (32 hits) are used for a word device.

n BIN 32 bits

Functions

(1) The 32-bit data of the device designated at "D", not including the carry flag, is rotated n-bits to
the left. The carry flag goes ON or OFF depending on its status prior to the execution of the
DROL instruction.

D+1 D

Carry flag

(SM12)  531b30b29b28b27 ---b18b17b16H15b14 - b5 b4 b3 b2 bl bo
DA [ T T T O T T T T IO T T T T 1 |
7 i‘l ) I I I I T
n-bit rotation

(2) Specify any of 0 to 31 as n. If the value specified as n is 32 or greater, the values of D+1 and D
become indefinite.

(1) Rotates 32-bit data, including carry flag, at device designated by D n bits to the left. The carry
flag goes ON or OFF depending on its status prior to the execution of the DRCL instruction.

D11 D

A

(SM12)  H31b30b29b28b27 ---b18b17b16H15b14 - b5 b4 b3 b2 bl b0
» [ T T T O T T T T IO T T T T 1 |
Il I I A I I T
n-bit rotation

(2) Specify any of 0 to 31 as n. If the value specified as n is 32 or greater, the values of D+1 and D
become indefinite.

Carry flag
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8. Function Instructions
DROL,DROLP,DRCL,DRCLP

Operation Errors
(1) There are no operation errors associated with the DROL(P) or DRCL(P) instructions.

Program Example

(1) The following program rotates the contents of DO and D1, not including the carry flag, 4 bits to
the left when XC is ON.

[Ladder Mode] [List Mode]
XC | Steps | Inst. | Device
——[broL DO D10 0 LD XC
4 C END 1 DROL DO
| - D10
4 END
Carry flag
(SM12) b31 .- b28b27---b24b23--- b20b19 - b16b15---b12 b1l - b8 b7 .- b4b3 ...
[o]  [[alololofo[s1[s a[o[olo[o[x1]x | | |0|0|0|1| |1|1| |0|0| |D0D1
Number of rotations D11,D10 ﬂ
Carry flag
(SM12) b31 - b28b27---b24b23:--- b20b19---- b16b15 ---b12 b1l - b8 b7 - b4b3 .. b0
lo[o|o]o]1][1]1]1]o]o]o]o]1][1]1]1]0]0]0[o]1]1]1]1]0]o]0]0]2]1]1]1] DO,DL
N— R S N —
Contents of b28 prior to execution Contents of b27 to b0 Contents of b31 to b28
pl‘ior to execution prior to execution

(2) The following program rotates the contents of DO and D1, including the carry flag, 4 bits to the
left when XC is ON.

[Ladder Mode] [List Mode]
XC | Steps | Inst. Device
04— ——{DRrcLP DO K4 0 LD XC
’—{ - eND 1 DRCLP D10
4| L K4
4 END
Carry flag
(SM12) b31 .. b28b27.--b24b23 - b20b19-- b16b15--b12 b1l .. b8 b7 .- b4 b3 ... bo
[1[a[a[x[oloo]o[s]sTa 1]o[oJo[o[a]s]s]s]oloolo]]x |1|1|0|0|0|0| DO,D1
Carry flag ﬂ
(SM12) b31 .- b28hb27.--b24b23 b20b19- - b16b15- -b12 b1l - b8 b7 .- b4 b3 ... bo
loJoo]o]1]1]1]1]o]o]o]o]1]1]1]1]0]ololo]1]1]1]1]0]0]o]0]2]1]1]1] DODL
~— ———— A ——
Contents of b28 prior to execution gﬁgrtfgt:;gczﬁzgo b0 gﬁgrtfgteszx(gcz:t))i%)rgo o2

Contents of carry flag SM12
prior to execution

* The carry flag goes ON or OFF depending on its status prior to the execution of the DRCL instruction.
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8. Function Instructions
SFR,SFRP,SFL,SFLP

O SFR,SFRP,SFL,SFLP ... n-bit shift to right or left of 16-bit data

Compatible

. . Usable instruction: SFR, SFL
instruction mode

et Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x{y[m[L[F[BsB[T[sMv|T][c|[D[R][W[sW[z[sD|k [H]| P [N
D O|O0|O0|0|0O]|0O O
n O|0
Extended

instruction mode

Usable Devices Digit
S:t; Bit Devices Word Devices Constant| Pointer |desig-| Index
x[v[Im[L]F[B[sB]T[sM[v|T[c|D[R[wWlsw] z[sD|k [H| P |"@"
D |[O|O|0|0O|0|0O]|O0 O O|0|0]0|0]|0 O o
n |[O|O|O|0O|O|0O|0O O O|0|0]0|0]|0O 0|00
[Instruction [Execution [ indicates the signs SFR/SFL

Symbol] Condition]

Command

st L Ly (8 H
Command
seeosee - £ Ly el H

Set Data
Set Data Meaning Data Type
D First device number of devices where shift data is
being stored BIN 16 bits
n Number of shifts (0 to 15)
Functions

(1) Causes a shift to the right by n bits of the 16-bit data from the device designated at "D".

b15b14 b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
o alafafofafafafolafa]afofa]afa]s]

S

When n=6 \ Carry flag

A

— (SM12)
b15b14 b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
pofofofofofofsfs]afofafa]s]ofa]s]

—~—

Becomes 0

(2) A total of n bits from the upper level become 0.

(3) A shift by the data of the specified digit is conducted when a bit device has been designated at
"D".
[See Program Example (1)]

(4) Specify any of 0 to 15 as n. If the value specified as n is 16 or greater, operations will be as
follows:

* When n is 16, the value becomes the one when 16-bit shifting was executed.
* When nis 17, the value of D becomes indefinite.
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8. Function Instructions
SFR,SFRP,SFL,SFLP
(1) Shifts 16-bit data at device designated by "D" n-bits to the left.

b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[2]a]a]2]ofofs]a]ofo]ofofa]a]a]a]D
— —

—~—

Carry flag 4_/// When n=8
(SM12) — = —
b15b14 b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
loJofofof1]1]1]2][ofo]ofofofof0]0]D
— 4
Becomes 0

(2) The bits starting at n-bits from lowest bit become 0.

(3) A shift by the data of the specified digit is conducted when a bit device has been designated at
IIDIl.
[See Program Example (1)]

(4) Specify any of 0 to 15 as n. If the value specified as n is 16 or greater, operations will be as
follows:
* When n is 16, the value becomes the one when 16-bit shifting was executed.
* When nis 17, the value of D becomes indefinite.

Operation Errors
(1) There are no operation errors associated with the SFR(P) or SFL(P) instructions.

Program Example

(1) The following program shifts the contents of Y10 to Y1B to the right by the number of bits
designated by DO when X20 goes ON.

[Ladder Mode] [List Mode]
X20 | Steps | Inst. | Device |
o— ——{sFrR k3vio DO 0 LD X20
4 C END 1 SFR K3Y10
| L DO
4 END

Y1B------ Y18Y17------ Y14Y13------ Y10|
0

(alolslo[1[o[s]o]a]o]1]

0l1
o [a] T,
A

Y1B------ Y18vy17------ Y14Y13:----- Y10
Loloojof1fof1]of1]o]1]o]
| —

Carry flag
(SM12)

Becomes 0
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8. Function Instructions

SFR,SFRP,SFL,SFLP

(2) The following program shifts the contents of X10 to X17 3 bits to the left when X1C is ON.

[Ladder Mode]

X1C
ot— ——{sFLP Kk2v10 K3
4| [ END
Y17 - Y14Y13------ Y10
lofofa]1fofofa]1]

Carry flag —

(SM12) Yiz------ Y14Y13------ Y10
[1ofofs]1[0]o]0]
| ——

Becomes 0
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[List Mode]
| Steps | Inst. | Device
0 LD XC
1 SFLP K2Y10
K3
4 END



8. Function Instructions

O DSFR,DSFRP,DSFL,DSFLP ...

Right/Left shift of word device in batch

DSFR,DSFRP,DSFL,DSFLP

Compatible
instruction mode

Usable instruction: DSFR, DSFL

DSFLP, DSFLP

Usable Devices Digit
Dsai; Bit Devices Word Devices Constant| Pointer |desig-| Index
x{y[m[L[F[BsB[T[sMv|T][c|[D[R][W[sW[z[sD|k [H]| P [N
D O|O0|O0|0|0O]|0O O
n O|0
Extended
instruction mode
Usable Devices Didit
Set - - K - g
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[F[B[sB]T[sMv|T[c[D|[R[wW[sw] z [sD|k [H| P |ra%"
D O|O0|0|0|0O|0O O
n 0|0
[Instruction [Execution [ indicates the signs DSFR/DSFL
Symbol] Condition]
mmand
osFR.DSFL ] L | N

Set Data
Set Data Meaning Data Type
D First device number of devices to shift )
BIN 16 bits
n Number of devices where shift will be conducted
Functions

(1) Shifts data n points from device designated by "D" 1 word to the right.

|

D+(n-1) D+(n-2) D+(n-3) -

»>|
D+1

| 555 | 21

2 | 32

D
{] 100 | 50 | 40 |

\\\ \\

D+(n-1) D+(n-2) D+(n-3) D+(n-4) ===~ _ D+1
0 | 555 | 212 | 325 | |100|5o\
Becomes 0

(2) Device designated by "D"+(n-1) becomes 0.
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8. Function Instructions
DSFR,DSFRP,DSFL,DSFLP

(1) Shifts data n points from device designated by "D" 1 word to the left.

< n >|
D+(n-1) D+(n-2) D+(n-3) -==-- D+2 D+1 D

| 555 | 120 [ 325 | /| 100 | 50 | 40 |
D+(n-1) D+(n-2) ---- D+3 D+2 D+1 D
120 [ 325 | )} | 100 | 50 | 40 | o |

r

Becomes 0

(2) Device designated by "D" becomes 0.

Operation Errors

(1) In the following cases an operation error occurs, the error flag (SMO0) turns ON, and an error
code is stored at SDO.

« A part of range of the device n-points from the "D" device exceeds the relevant device.
(Error code: 82)

Program Example

(1) The following program shifts the contents of D683 to D689 to the right when XB is ON.

[Ladder Mode] [List Mode]
XB | Steps | Inst. | Device
0 —{DsFrR D683 K7 0 LD XB
4 rEND 1 DSFR D683
| L K7
4 END

Designation range for the DSFR instruction
[P »|
™~ L]

D689 D688 D687 D686 D685 D684 D683
§ ] -100 | 600 | -336 | 3802 |-32765| 5003 |

\\\\\\

D689 D688 D687 D686 D685 D684 D683
§ | o [-100] 503 [ 600 | -336 | 3802 [-32765] ¢

Becomes 0
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8. Function Instructions
DSFR,DSFRP,DSFL,DSFLP

(2) The following program shifts the contents of D683 to D689 to the left when XB is ON.

[Ladder Mode] [List Mode]
XB | Steps | Inst. | Device
0 ———[DsFLP D683 K7 0 LD XB
4 F END 1 DSFLP D683
| L K7
4 END

Designation range for DSFLP instruction
[P »|
I~ |
D689 D688 D687 D686 D685 D684 D683

§ | -100 | | -336 | 3802 |-32765] 5003 |

//////

D689 D688 D687 D686 D685 D684 D683
§ | 508 | 600 | -336 | 3802 |-32765) 5003 | 0o |

Becomes 0
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8. Function Instructions
SER,SERP,DSER,DSERP

O SER,SERP,DSER,DSERP ... 16-bit and 32-bit data searches

Compatible

. . Usable instruction: SER
instruction mode

Usable Devices Digit
[?aet; Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y[m[L[F[BsB[T[sM[v|T][c[D[R]W[sW]z[sD|k [H| P [™°"
S1 O|O0|0|O0|0|0O ©)
S2 O|0|0|0|0|0 O
D O|0|0|0|0|0 ©)
n OO0
Extended
instruction mode
Usable Devices Digit
Set R . K - g
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[B[sB]T[sM[v|T[c|[D|[R[wWlsw] z [sD|k [H| P [Mae"
S1 [O|O|O|0|O|0O|0O O O|O0|0|0|0O|0O @) O
S2 O|0|0|0|0|0 O
D O|0|0]0]|0]|0 O
n |[O]O|O|0O|O0|0O]|0O O O|0|0]0|0]|0 O|0]|0 O
[Instruction [Execution [ indicates the signs SER/DSER
Symbol] Condition]
SER,DSER | |_ H | [_'IQ'I_'J_'_'_é_i_'l'_'s_'z'_'f_'_'@_'_'_l’_'_ﬁ_':H
SERP. - K CIIPY SL T8 T B i H
Set Data
Set Data Meaning Data Type
s1 First device number of the devices where search data is
being stored
S2 First number of the device where data which is an object of search is being
stored. Word
D First device number of devices which will store search
results
n Number of searches
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8. Function Instructions
SER,SERP,DSER,DSERP

Functions

(1) Takes the 16-bit data of the device designated at "S1" as the entry code to search for n number
of blocks from the 16-bit data from the device designated at "S2".

The number of matches with the entry code is stored at the device designated by "D"+1, and

the relative value of the number of points that the device where the first match was found is
from S2 is stored at the device designated by "D".

Search data 123
[ 123 |
St ) 122 S2 10 Matching S h it
Flrzter;l:(r:rr\‘t;%r of S2+1 500 data e-a‘rc results
S042 123 D Position of match
— Search range D+1|Number of matches
123 (n blocks)
S2+(n-2) 20
S2+(n-1) 123
123

(2) No processing is conducted if n is 0 or a negative value.

(3) If no matches are found in the search, the devices designated at "D" and "D" +1 become "0".

(1) Takes the 32-bit data of the device designated at "S1+1", "S1" as the entry code to search for n
number of blocks (for 2 x n points) in 32-bit unit from the device designated at "S2"
The number of matches with the entry code is stored at the device designated by "D"+1, and
the relative value of the number of points that the device where the first match was found is
from S2 is stored at the device designated by "D".

Search data 5678901

5678901
Sl+l’Sl_sz+1,sz 5678901 T
i S h It
First number of $2+3,52+2 123456 earch results
searched Search range D Position of match
S2+5,52+4 =dl 2%n =

— ] D+1| Number of matches
S —

S2+(n-3),S2+(n-4) | 5678901

\ Matching
S2+(n-1),52+(n-2) 0 data Y
5678901

—

(2) No processing is conducted if n is 0 or a negative value.

(3) If no matches are found in the search, the devices designated at "D" and "D" +1 become "0".

Operation Errors

(1) In the following cases an operation error occurs, the error flag (SMO0) turns ON, and an error
code is stored at SDO.

» When the area of n number of blocks from the device designated at "S2" does not exist.
(Error code: 82)
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8. Function Instructions

Program Example

(1) The following program searches D100 to D105 for the contents of DO when X20 is ON, and

stores the search results at D10 and D11.

[Ladder Mode]
X20

0+— —{serP DO

D100 D10 K6

7

Search data

DO 123

(2) The following program searches D100 to D111 for the contents of D11 and D10 when X20 is

[ END

Searched data

D100 500

D101 123 -~
D102 300

D103 123

D104 32000

D105 122

ON, and stores the search results at DO and D1.

[Ladder Mode]

X2
0+—| ——{DsErP D10 D100 DO

'

Search data

D11,D10| 56789051 [p101,0100

D103,D102
D105,D0104
D107,D106
D109,D108
D111,D110

[ END

Searched data

200000

56789051 |-~-

56789051

-30000

56789051

30000
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SER,SERP,DSER,DSERP

[List Mode]
| Steps | Inst. | Device
0 LD X20
1 SERP DO
D100
D10
K6
7 END
Search results
2 Position of match
2 Number of matches

[List Mode]
| Steps | Inst. Device
0 LD X20
1 DSERP D10
D100
DO
K6
7 END

Search results

Position of match

Number of matches



8. Function Instructions
SUM,SUMP,DSUM,DSUMP

O SUM,SUMP,DSUM,DSUMP ... 16-bit and 32-bit data bit check

. Com_patlble Usable instruction: SUM
instruction mode
Usable Devices Digit
Set R . I - gl
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[BlsB]T[sMv|T][c|D|[R[wWlsw] z [sD|k [H]| P ["@"
S O|O0|0|0|0]|0 O
D O|0|0|0|0]|0O O
Extended
instruction mode
Usable Devices Diit
Set . . K gl
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[F[B[sB][T[sM[v|T]c]D[R[W[swW| z [sD|k [H| P |"@"
S |[O|0O|0|0|0|0]|0O O O|0|O0|0|0]|0 @) o
D |[O|O|O|O|O|0O]|O O O|O0|O0|0|0O]|0O ©)
[Instruction Symbol] [Execution [ indicates the signs SUM/DSUM

Condition]

SUM, DSUM 11 ’—{ | [“I:’l'T"'s"T'E)"H

sowposuwe £ ] ISR

Set Data
Set Data Meaning Data Type
First device number of devices that will count total number
S of bits that are at 1 BIN 16/32 bits
D First device number of devices that will store total number
of bits
Functions

(1) From the 16-bit data in the device designated by "S", stores the total number of bits that are at 1,
in the device designated by "D".

b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
s|2fzfofofafofs]1]ofofs[2][o]o]o]1]
— E——
¢ Total number with value of 1

b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
p [ofofofofofofofofofofofo]1]o]0]0]

Total number with value of 1 stored as BIN
(There are 8 instances in the example)
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8. Function Instructions
SUM,SUMP,DSUM,DSUMP

(1) From the 32-bit data in the device designated by "S", stores the total number of bits that are at 1,
in the device designated by "D".

S+1 S
A

‘b31- . -b28b27- - -b24b23- - -b20b19- - -b16015- - -b12b11. - - 'b8Jb\7 ..... b4b3-----b0
s [1]olo[1]1]1]1]o[o[1]o[1]o[o[1]1]1][0[0lo]o]o[olo]1[1[1]1]0[1[1]0]

lTotaI number with value of 1

D

Dii Q.
'b31. - -b28b27- - -b24b23- - -b20b19. - -b16015- - -b12b11- - - -b8bH7 -+ - bAb3- - - -bO
D [0/o]o]o[o]olo]o[o]o[o]o]o]olo[o[o]ololo[o[oo[o]o[o]o]1]o0[0]0]o]

Total number with value of 1 stored as BIN
(There are 16 instances in the example)

Operation Errors
(1) There are no operation errors associated with the SUM(P) or DSUM(P) instructions.

Program Example
(1) The following program stores the number of bits from X8 to X17 which are ON when X10 is ON

at DO.
[Ladder Mode] [List Mode]
X10 | Steps | Inst. | Device
0t— ——{sum kaxs DO 0 LD X10
c 1 SUM K4X8
5| L END DO
5 END
X17 ======-----o-om-ooo—oo——o—o——o—oo—-ooo X8

olof1lof1]ofa]r]ofofofofofa]1]1]

v

l Stores the total number of bits at 1 in DO.

oo [ 7]

(2) The following program stores the number of bits from D100 and D101 which are ON when X10

is ON at DO.
[Ladder Mode] [List Mode]
X10 | Steps | Inst. Device
0t— ——{Dbsump D100 DO 0 LD X10
5 END 1 DSUMP D100
| L DO
5 END

b31..-b28b27-.-b24b23..-b20b19---b16b15---b12b1l.---b8b7..--- b4 b3..--.. b0
p1oo,0101 [1]1]1]1]o]o]o]o]1]1]1]1]o]o]olo]1]1]o]1]0]0l0]o]1]1]1]1]0]0]0]0

l Stores the total number of bits at 1 in DO.

D1,D0
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8. Function Instructions

SEG,SEGP
O SEG,SEGP ... 7-segment decode
. Compatlble Usable instruction: SEG
instruction mode
Usable Devices Diait
Set - - - g
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[y[m[L[F[B[sB]T[sMv|T[c[D[R[W|sW]Zz[sD| Kk [H| P [|™""
S O|0|0]|O0 0|0 @)
D O|0]|0]|0|0|0O O
Extended
instruction mode
Usable Devices Diait
Set - - - 9
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y[m[L[F[B[sB]T[sMv|T]c[D[R[wW[sw[z[sD[k[H| P [M""
S |10]0]|0]|0|0|0O]|0O @) O|0|0C|0|0]|0O O o
D |[O|O|O|O|O|O|0O O O|O|O0|O0|0O]|0O O
[Instruction [Execution
Symbol] Condition]
SEG L H [SE6T 8 T H
secp - K SEGRY. S 10 H
Set Data
Set Data Meaning Data Type
s Device number of devices where decoded data is being
stored BIN 16 bits
D First device number of devices where decoding results are
stored
Functions
(1) Decodes the data from O to F designated by the lower 4 bits of S to 7-segment display data, and

stores at D.

(2) If "D" is a bit device, indicates the first number of the devices storing the 7-segment display data;
if it is a word device, indicates the number of the device that is storing the data.

(3) Storage is done as follows for bit devices and word devices:

After execution

Before execution Y4F-==———mmmmmm——m v48
Bit device [sec k7] Kkavag] > [o]o[1]ofo[1[1]1]
N
8 points
D8
—
15 —===---====----- b8 b7 ——===m——mmmmmm—- b0
word device  [see [k7] ps | &> [o[o]ofofofoloofofof1]ofofa]1]1]
e — — — —
Upper 8 bits are Lower 8 bits used to store the
always 0 7-segment display data

(4) Refer to the next page for the 7-segment display.
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8. Function Instructions

Operation Errors

(1) There are no operation errors associated with the SEG(P) instruction.

7-segment decode display

S , ) D .
Bit Configuration of Display|
Hex. 7 Segments |B7|B6B5B4|B3B2B1/B0| Data
Pattern
0 | 0000 00111111==
1 | o0o01 0/0|0|0|0|1(1|0 :
2 | 0010 01011011|-I
3 | 0011 0/1|{0|0|1|11|1 -I
4 | 0100 01100110|-=
5 | 0101 01101101|-I
6 | 0110 BO 01111101'—
_— |_|
7 | o1 B5IBG Bl00100111'=
|
8 | 1000 B4I IBZ O(1|1{1(1|11(1 EI
Il
9 | 1001 B3 0/1|{1|0|0|1|1(1 I
A | 1010 01110111:—:
B | 1011 01111100=-I
C | 1100 o|of1|1|1(0|0|1 I
D | 1101 01011110|-=
E | 1110 01111001=-
F 1111 01110001:—

v

First number of bit device
Lowest bit of word device
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8. Function Instructions
SEG,SEGP

Program Example

() The following program converts the data from XC to XF when X0 is ON to 7-segment display
data and outputs it to Y38 to Y3F.

[Ladder Mode] [List Mode]
X0 | Steps | Inst. | Device
ot— ——1SEc Kixc K2v3g 0 LD X0
4 C END 1 SEG K1XC
| L K2Y38
4 END
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8. Function Instructions

DECO,DECOP
O DECO,DECORP ... Decoding from 8 to 256 bits
. Com_patlble Usable instruction: DECO
instruction mode
Usable Devices Digit
Set R . ; - g
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[BlsB]T[sMv|T][c|D|[R[WlsW] z [sD|k [H]| P ["@"
S O|O0|0|0|0]|0O O
D O|O0|0|0|0O]|0O O
n 0|0
Extended
instruction mode
Usable Devices Diait
Set R . . g.'
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[BlsB]T[sMv|T][c|D|[R[wWlsw] z [sD|k [H]| P [Mae"
S O|O0|0|0|0]|0 O
D |[O|O|O0O|O|O|0O|0O O O|O0|0|0|0|0 O
n 0|0
[Instruction [Execution
Symbol] Condition]
Command
beco L | (BEco 516 T wH
Command
becor f 1] {BEGOR 516 1 H
Set Data
Set Data Meaning Data Type
S Number of device where decoded data is stored BIN 16 bits
First device number of devices where decoding results are .
D Device name
stored
n Valid bit length (1 to 8) BIN 16 bits
Functions

DECO | (1) Decodes the lower n-bits of the device designated by "S", and stores the results at a location

2n-bits from the device designated by "D".

(2) The value of n can be designated between 1 and 8.

(3) No processing is conducted if n=0, and there are no changes in data for the device designated

at "D". When n is 9 or above, the device data specified by D becomes indefinite.

(4) The bit devices specified by D are treated as 1 bit, and the word devices specified by D are

treated as 16 bits.

Operation Errors

(1) In the following cases an operation error occurs, the error flag (SMO) turns ON, and an error

code is stored at SDO.

* When the area of a part of 2n bit blocks from the device designated at D does not exist.

(Error code: 82)
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8. Function Instructions
DECO,DECOP

Program Example

(1) The following program decodes 3 bits of R20 bit 0 to 3 when X20 turns ON and turns D100
corresponding bit to ON.

[Ladder Mode] [List Mode]
| Steps | Inst. | Device
0+ ——-DbEco R20 D100 K3 0 LD X20
1 DECO R20
6| [ END D200
K3
6 END
b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
reo [0]ofofofofofofofofofofof1]1[1]o0]
—
Seen as 0 ﬂ When the data of bit 0 to 2 is 6 in binary.

b15b14b13b12b11b10 b9 b8 57 b6 b5 b4 b3 b2 bl bO'
prool | | [ [ [ [ [ [ofa]ofofofofo]o]

t

Does not change Among bit 0 to 7, only bit 6 turns ON.

Note 1) When R20 b0 to b2 is 0, D100 bit O turns ON.
Note 2) D100 data remains the same even when X20 turns OFF.

(2) The following program decodes the 3 bits from D10 bit O to 2 and stores the results at M10
when X20 is ON.

[Ladder Mode] [List Mode]
| Steps | Inst. | Device
0+— —DbECo D10 M10 K3 0 LD X20
5 C END 1 DECO D10
| L M10
K3
6 END

b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

When 6 has been

D10 | | | | | | | | | | | | | Y | 1 | 1 | 0 ‘<_designated from X0 to X2.
— ——————
Seen as 0 ﬂ
(M17---------------A- M10'
S_l | | | | | | |O|1|O|O|O|O|0|O| Decoding results
Doe;r;)t change When valid bE has been designated, occupies 8 (:23) points.
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ENCO,ENCOP
O ENCO,ENCORP ... Encoding from 256 to 8 bits
. Com_patlble Not available
instruction mode
Extended
instruction mode
Usable Devices Digi
Set . . ; - g't
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vIm[L]F[B[sB]T[sMv|T][c|D|[R[wWlsW] z[sD|k [H]| P [M@"
S |[O|O|O0|O|O|0|0O O O|O0|0|0|0]|0O O O
D) O|O0|0|0|0]|0O O
n 0|0
[Instruction [Execution
Symbol] Condition]
Command
ENCO JL | (ENCO Y8101 H
Command
ENCOP N [ENiGOR 516 1 H

Set Data

Set Data Meaning Data Type
S Number of devices where encoded data is being stored
D Number of device where encoding results will be stored BIN 16 bits
n Valid bit length (1 to 8)

Functions

(1) 2n bit of the device specified by S is encoded and the result is stored in the lower n bit from the
device specified by D as encode data.

(2) The value of n can be designated between 1 and 8.

(3) When n=0, the device data specified by D does not change due to no operation. When n is 9 or
above, the device data specified by D becomes indefinite.

(4) As for the devices designated at D, bit devices are treated as 1 bit, and word devices as 16 bits.
(5) If more than 1 bit is at 1, processing will be conducted at the upper bit location.
(6) When the 2n bit blocks data is all 0, "0" is stored in D.

Operation Errors

(1) In the following cases an operation error occurs, the error flag (SMO) turns ON, and an error
code is stored at SDO.
* When the area of a part of 2n bit blocks from the device designated at S does not exist.
(Error code: 82)
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8. Function Instructions
ENCO,ENCOP

Program Example

(1) The following program encodes the 3 bits from M10 when X20 is ON, and stores the results at

D8.
[Ladder Mode] [List Mode]
X20 | Steps | Inst. | Device
0 I—EENCO M10 D8 K3 0 LD X20
r 1 ENCO M10
K3
6 END
M W10 When valid bit 3 has been
S' | | | | | | |O | 0 | 0 | 0 | 1 | 0 | 0 | 0 |‘_designated,occupie58(=23)

% points.

015b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

D8 | | | | | | | | | | | | | | 0 | 1 | 1 I Encoding results
—
Not changed Counting from M10, the device which is ON

is stored as BIN data.
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8. Function Instructions

S.AVE
O S.AVE ... Average value calculation
Compatible/Extended
instruction mode
st Usable Devices Digit
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[v[m[L][F][BsB[T[sMv|T[c|D[R][W[sW[z[sD|k [H]| P [N
S O|0|0|0|0]|0 O
D O|0|0|0|0]|0 O
n OO0

The compatible instruction mode and extended instruction mode share the same specifications for
this instruction.

[Instruction [Execution
Symbol] Condition]

Command
SAVE L H | [s'.'AVE".'é'T'B'T'r}H

Set Data
Set Data Meaning Data Type
S Head No. of the device whose average is calculated
D Device No. at the output destination BIN 16 bits
n Average value
Functions

(1) The average of n points of devices counting from the device specified by S is calculated and
output to the device specified by D.

S
Average
S+1 calculation
S+2
e
——
S+(n-2)
S+(n-1)

(2) The device specified by S is calculated with signs.

Operation Errors

(1) There are no operation errors associated with the S.AVE instruction.
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8. Function Instructions

Program Example

S.AVE

(2) In this program the average of D882 to D888 is calculated when XB turns ON, and the result is

output to DO.

[Ladder Mode]

XB
0t+— ——s.AvE D882 DO K7

6
|

D882
D883
D884
D885
D886
D887
D888

|&——— 7 devices ———p|

123

10

500

123

20

123

123

[ END

—> DO

[List Mode]
| Steps | Inst. | Device
0 LD XB
1 S.AVE D882
DO
K7
5 END
Average
value
146

Note) Digits after the decimal point is truncated.
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8. Function Instructions

S.STC,S.CLC
O S.STC,S.CLC ... Carry flag set/reset
Compatible/Extended
instruction mode
Usable Devices Diait
Set - - - - g
Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x[vy[m[L][F][B[sB[T[sM[v|[T][c|D[R[W[sW] z[sD[k [H]| P [™""

The compatible instruction mode and extended instruction mode share the same specifications for

this instruction.

[Instruction [Execution
Symbol] Condition]
Command
sste. L | sseH
Command
sae L secH
Functions

(1) Set (turn ON) the carry flag contact (SM12).
(1) Reset (turn OFF) the carry flag contact (SM12).

Operation Errors
(1) There are no operation errors associated with the S.STC or S.CLC instructions.
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8. Function Instructions

Program Example

S.STC,S.CLC

(2) In this program, DO data is added to D2 data when MO turns ON. The carry flag (SM12) is
turned ON if the result exceeds 32767, and turned OFF if 32767 or less.

[Ladder Mode]

MO
o———{+ D2 Do DiH
5+—{> D2 D1 ::’—< M1 M
+ > Do D1
M1
12¢— } [ S.STCH
M1
17+—4F [s.cLcH
22 [ END H
[List Mode]
| Steps | Inst. | Device |
0 LD MO
1 + D2
DO
D1
5 LD> D2
D1
8 OR> DO
D1
11 ouT M1
12 LD M1
13 S.sTC
17 LDI M1
18 S.cLC
22 END
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Add D2 to DO, and store the result in D1. (D2+D0—D1)
Turn M1 ON when:

(Summand)>(Addition result) or
(Augend)>(Added result)
Turn ON the carry flag when M1 turns ON

Turn OFF the carry flag when M1 turns OFF



8. Function Instructions
LDBIT,ANDBIT,ORBIT

O LDBIT,ANDBIT,ORBIT ... Bit test with "A" contact handling

Compatible
instruction mode

st Usable Devices Digit

Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|y[m[L[F[BsB[T[sM[v|T][c[D[R]W[sW]z[sD|k [H| P [™®°"

S O|O0|0|O0|0|0O O

n O|0

The compatible instruction mode is available for this instruction; however since this mode will be
discontinued in the future, replacing with the instruction having the same function is strongly
recommended.

Extended

. - Not available
instruction mode

/\ CAUTION

Note that when a sequence program using these instructions is executed in the extended
instruction mode, unexpected operation would occur because the instructions will be
processed as ones having different operations.

[Instruction [Execution
Symbol] Condition]

LDBIT (<=1 s in_ F—< >
ANDBIT — | (<=1 5 in < )
— — | >
orBfT ...
(<=1 S T }—
Above instructions can be replaced by applying word device bit S.n
designation to LD, AND, and OR instructions. —| |7
Set Data
Set Data Meaning Data Type
S Device No. to which bit test is performed )
- - - - BIN 16 bits
n Bit to which bit test is performed
Functions

(1) Bit test for 16-hit device is executed with "A" contact handling.

(2) Results of hit test are as shown below.

Condition Result
Tested bit =1 Continuity
Tested bit =0 Non-continuity
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8. Function Instructions
LDBIT,ANDBIT,ORBIT

Replaceable instructions

LDBIT, ANDBIT, and ORBIT instructions can be replaced by executing a word device bit
designation using LD, AND, OR instructions. (Refer to Program Example)

Instruction Example of replacement by word device bit designation
LDBIT (Example: LD<= D10 K3 — LD D10.3)

ANDBIT (Example: AND<= D10 K10 — AND D10.A)

ORBIT (Example: OR<=D10HF — OR D10.F)

Operation Errors
(1) There are no operation errors associated with the LDBIT, ANDBIT, or ORBIT instructions.

Program Example

(1) Program to test D10 bit 3
(The Oth step and 4th step are the ladders having the same operations.)

[Ladder Mode] [List Mode]
Y33 | Steps | Inst. | Device
0t—<= D10 K:ﬂ—< >< 0 LD<= D10
Replaceable D10.3 Y33 K3
L » 4] ( 3 ouT Y33
4 LD D10.3
6 [ END } 5 ouT Y33
6 END

(2) Program to test D10 bit 15
(The Oth step and 5th step are the ladders having the same operations.)

[Ladder Mode] [List Mode]
M3 Y33 | Steps | Inst. | Device
o = b0 kas—— ) 0 b w
Replaceable M3 DI10.F Y33 1 AND<= D10
> 5| <> s
4 ouT Y33
7 [ END } 5 LD M3
6 AND D10.F
7 ouT Y33
8 END
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8. Function Instructions
LDBIT,ANDBIT,ORBIT

(3) Program to tes D10 bit 15
(The Oth step and 7th step are the ladders having the same operations.)

[Ladder Mode] [List Mode]
M3 Y33 | Steps | Inst. | Device
—— o+ k== b0 HEF——~< A 0 LD M3
M8 1 LD<= D10
Replaceable |7 HF
M3 D10.F Y33 4 OR M8
7_| I < >-‘ 5 ANB
Mﬂ 6 ouT Y33
12 [ END H 7 b M3
8 LD D10.F
9 OR M8
10 ANB
11 ouT Y33
12 END

(4) Program to test D10 bit 10
(The Oth step and 6th step are the ladders having the same operations.)

[Ladder Mode] [List Mode]

M3 M8 Y33 | Steps | Inst. | Device

Y S - () 0 LD M3

1 AND M8

Replaceable <= D10 K10} 2 OR<= D10

M3 M8 Y33 K10

—— 6+ | < ) 5 ouT Y33

D10.A 6 LD M3

7 AND M8

10 [ END H 8 OR D10.A
9 ouT Y33
10 END
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8. Function Instructions

O LDBII,ANDBII,ORBII ... Bit test with "B" contact handling

LDBII,LANDBII,ORBII

Compatible
instruction mode

et Usable Devices Digit

Data Bit Devices Word Devices Constant| Pointer |desig-| Index
x|v[m[L[F[BsB[T[sM[v|T][c|[D[R]W[sW[z[sD|k [H]| P [N

S O|O0|O0|0|0]|0O O

n OO0

The compatible instruction mode is available for this instruction; however since this mode will be
discontinued in the future, replacing with the instruction having the same function is strongly

recommended.

Extended

. - Not available
instruction mode

/\ CAUTION

Note that when a sequence program using these instructions is executed in the extended
instruction mode, unexpected operation would occur because the instructions will be
processed as ones having different operations.

[Instruction [Execution
Symbol] Condition]
LDBII (< 1. s_Tn_ +—< >—{
ANDBI| — | (<1 s_n_ }FH—< >-{
— | | | >_{
[ 11
orBH 0
(<> 1 S [ }—
Above instructions can be replaced by applying word device bit S.n
designation to LDI, ANI, ORI instructions. o
Set Data
Set Data Meaning Data Type
S Device No. to which hit test is performed )
- - - - BIN 16 bits
n Bit to which bit test is performed
Functions

(1) Bit test for 16-bit device is executed with "B" contact handling.

(2) Results of bit test are as shown below.

Condition Result
Tested bit =0 Continuity
Tested bit =1 Non-continuity
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8. Function Instructions

Replaceable instructions

LDBII,LANDBII,ORBII

LDBII, ANDBII, and ORBII instructions can be replaced by executing a word device bit designation
using LDI, ANI, and ORI instructions. (Refer to Program Example)

Instruction

Example of replacement by word device bit designation

LDBII(Example: LD<> D10 K3

ANDBII

— LDI D10.3)

(Example: AND<> D10 K10 — ANI D10.A)

ORSBII (Example: OR<> D10 HF

Operation Errors

— ORI D10.F)

(1) There are no operation errors associated with the LDBII, ANDBII, or ORBII instructions.

Program Example
(1) Program to test D10 3

(The Oth step and 4th step are the ladders having the same operations.)

[Ladder Mode] [List Mode]
Y33 | Steps | Inst. Device
— ot—=> D10 KI———< N 0 LD<> D10
Replaceable D10.3 Y33 K3
L » 4t F ( > 3 ouT Y33
4 LDI D10.3
6 [ END } 5 ouT Y33
6 END
(2) Program to test D10 bit 15
(The 0th step and 5th step are the ladders having the same operations.)
[Ladder Mode] [List Mode]
M3 Y33 | Steps | Inst. | Device
o— = b1 kis}——< 0 LD M3
Replaceable M3 DI10.F Y33 1 AND<> D10
> s <> s
4 ouT Y33
7 [ END } 5 LD M3
6 ANI D10.F
7 ouT Y33
8 END
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8. Function Instructions

(3) Program to test D10 bit 15

LDBII,LANDBII,ORBII

(The Oth step and 7th step are the ladders having the same operations.)

[Ladder Mode]

M3
——— 0t <> D10 HFH

Y33

—< A

Replaceable

M3 D10.F

M8
|7‘

Y33

R

b

12

(4) Program to test D10 bit 10

[ END H

(The Oth step and 6th step are the ladders having the same operations.)

[Ladder Mode]

M3 M|8

Y33

— ol
H<> D10 K10}

M3 M8

Replaceable

*

Y33

e mll
D10.A

S

10

A
hd

[ END H
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[List Mode]
| Steps | Inst. | Device

0 LD M3

1 LD<> D10
HF

4 OR M8

5 ANB

6 ouT Y33

7 LD M3

8 LDI D10.F

9 OR M8

10 ANB

11 ouT Y33

12 END

[List Mode]
| Steps | Inst. | Device

0 LD M3

1 AND M8

2 OR<> D10
K10

5 ouT Y33

6 LD M3

7 AND M8

8 ORI D10.A

9 ouT Y33

10 END



9. Exclusive Instructions

9. Exclusive Instructions
PLC dedicated instruction is limited to its application for the processes which may be difficult to perform only
with basic instruction or function instruction.

PLC dedicated instructions include:

(1) ATC dedicated instruction (ATC)
With this instruction, ATC, such as magazine index control, tool change by arm, etc. is performed.

ATC dedicated instructions include:
* Tool No. search
« Tool change
 Tool table forward/reverse run
« Pointer (which displays magazine index position) forward/reverse run

* Tool data read/write, etc.

(2) Rotary body control instruction (ROT)
With this instruction, the rotary body's target position and rotation direction are determined, as well as the

function as a ring counter is realized.
This is used when calculating the rotation direction or number of index steps of the magazine and turret,

etc. based on the output data figured with tool No. search of ATC dedicated instruction, or used when
controlling the rotary body position.
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9. Exclusive Instructions

9.1 ATC Exclusive Instruction

9.1 ATC Exclusive Instruction

9.1.1 Outline of ATC Control
The ATC (Automatic Tool Change) can be controlled in the following two ways:

@)

)

Mechanical random control

With the information of magazine position from the machine, and T command, the control method
determines the direction of magazine rotation, number of steps, 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 instruction, but ROT instruction only.

Memory random control

With the information of magazine rotation, or magazine position from the machine, the control method
controls tool No. stored in the memory. For index of the magazine, the direction of magazine rotation and
number of steps, etc., 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.

9.1.2 ATC Operation
The motions related to ATC operation can be largely divided into the following four motions:

(1) Index of magazine ........ccccccveeviiiiiiiiiiinieee s (ATC-K1, K2, K5, K6, K7, K8)

(2) Tool change (arm, or the like is used).............. (ATC-KS, K4)

(3) Transfer of tool to intermediate pot or arm....... (Normal function instructions such as MOV, XCH are
used.)

(4) OtherS....vviee i (ATC-K9, K10, K11)

9.1.3 Explanation of Terminology

)

)

®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 method

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 variable
pointer method.

Variable pointer method

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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9. Exclusive Instructions

9.1 ATC Exclusive Instruction

Relationship between
» pot No. and tool No.

‘ does not change.
‘ \,CW

Magazine No.
(fixed) | Variable pointer

Relationship between
» pot No. and tool No.
changes.

9.1.4 Relationship between Tool Registration Screen and Magazines

T REGISTRATION
Magazine

Pot  Tool No.-D
I 1]
_____ 2|21
_____ 3] _3¢]
A 41 ]
_____ s(]..__5!]
_____ 6|]____s!

7 7.
____________ L
_____ 8| 8]
_____ 9.9
___10)[___10;
IS I R 11, ]
120|121 ]

Tool No.

\ Magazine No. (floating pointer method, tool table
rotation method) or pot No. (Fixed pointer method)

When the floating pointer method or tool table rotation method is selected on the tool registration screen,
correspondence display between the magazines and tools changes each time the magazine rotates; when
the fixed pointer method is selected, it does not change.
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9. Exclusive Instructions

9.1.5 Use of ATC and ROT Instructions
The use order of the ATC and ROT instructions during the T command or tool change command is shown

below:

T command

—> Tool No. search

ATC K1

Pointer or ring
counter value

ATC K2

9.1 ATC Exclusive Instruction

» Matching place No.

Tool No. logical search

I—» Number of the matches —» Error process

L Rotary body

index

ROT K1 E

Number of
steps, etc.

Turning direction —

—>

—» Magazine
turn

Fixed pointer method

» Ring counter control

Variable pointer
method

ROT K3

e

s

» Pointer forwardrun ———
/reverse run

ATC K5, K6

L Tool table forward run
/reverse run

ATC K7, K8

L Magazine stop ——¢—— Tool change
Tool chang
command

ATC K3

L Arbitrary position tool change

ATC K4

The relationship between the tool number search instruction and rotary body indexing instruction when the
tool table rotation method or variable pointer method is used is explained below.

Tool table rotation method

Variable pointer method

0

1 (10) o

: ©

3 Curre;nt g
47 position

3 (D
R CVNG

7

Target
position

Current
position

R10700 5 « Current R10700 1
| position
6 < 2
X 11
7 Z 3
-
g J |2 4
9 3 5
10 4 6
1 7
2 > 8
. 3 6 : 9
|
Tool No. Pointer
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9. Exclusive Instructions
9.1 ATC Exclusive Instruction

(1) When indexing tool number 8 in the situation given in the previous page

(8 In the tool table rotation method, the tool number search instruction outputs 3.

(b) In the variable pointer method, the tool number search instruction outputs 7.

(2) The tool number search instruction output result is used by the rotary body indexing instruction to find 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.

(b) In the variable pointer method, 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.

9.1.6 Basic Format of ATC Exclusive Instruction

el [S.ATCE Kni Rni Rm [MnH

LEND 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.)
L Type of instruction

Rn

Control data buffer
Rn+1 [Buffer size differs depending on type of instruction.]
Rn+2 For details, refer to the explanation of instructions.

Rn+3
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9. Exclusive Instructions

9.1.7 Instruction List

9.1 ATC Exclusive Instruction

Instruction Description
S.ATC K1 Rn Rm Mn |Tool No. search
S.ATC K2 Rn Rm Mn | Tool No. logical AND search
S.ATC K3 Rn Rm Mn | Tool change
S.ATC K4 Rn Rm Mn | Arbitrary position tool change
S.ATC K5 Rn Rm Mn Pointer forward run
S.ATC K6 Rn Rm Mn Pointer reverse run
S.ATC K7 Rn Rm Mn | Tool table forward run
S.ATC K8 Rn Rm Mn | Tool table reverse run
S.ATC K9 Rn Rm Mn |Tool data read
S.ATC K10 Rn Rm Mn | Tool data write
S.ATC K11 Rn Rm Mn | Automatic tool data write

9.1.8 Control Data Buffer Contents

Instruction

Rn

Rn+1

Rn+2

1 Tool No. search

R No. to store search data

R No. to which data output

Tool No. logical AND

Logical AND data

Indexposition)

position of tool change

2 R No. to store search data |R No. to which data output L
search position R No.
Tool change .

3 |(Ex.: Spindle R No. to specify the i i

4 |Arbitrary position tool
change

R No. to specify the
position of tool change

R No. to specify the tool to
be changed

write

5 [Pointer forward run - - -

6 |Pointer reverse run - - R

7 | Tool table forward run - - R

8 |Tool table reverse run - - -
R No. for magazine .

9 |Tool data read position (to be read) R No. to which data read -

10 |Tool data write R N_o_. for magazine R No. to which data written i
position (to be written)

11 Automatic tool data R No. to store Initial data - -
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9. Exclusive Instructions
9.1 ATC Exclusive Instruction

9.1.9 File Register (R Register) Assignment and Parameters

(1) Control parameter contents

R10600|F|E|D|C|B|A|9|8|7|6|5|4|3|2|1|0

|_ |_o: T4-digit
Max. number of standby 1: T8-digit

displayed: 4

L 0: Magazine starts from "1"
1: Magazine starts from "0"

Number of tools per magazine
0: Do not set arbitrarily
1: Set arbitrarily

For details on the control parameters, refer to "Examples of Tool Registration Screen".

(2) Arbitrary setting of number of tools per magazine
This function allows the number of tools per magazine to be set freely.

(@) Do not set arbitrarily

The number of magazine rows is set to the maximum three rows, and the number of tools that can
be registered is set to maximum 120 tools/magazine.
The magazine tool data assignment is fixed.

(b) To set arbitrarily

There is a maximum of five magazine rows, and the number of tools that can be registered is a total
of 360 tools for all magazines.

Set the number of tools per magazine in the "number of magazine designation” register.

(If there are any magazines not being used, set the designation register to 0.)

"Number of magazine designation" register
No. 1 magazine ... R10610
No. 2 magazine ... R10611
No. 3 magazine ... R10612
No. 4 magazine ... R10613
No. 5 magazine ... R10614

The magazine tool data is assigned for the set tools in order from No. 1 magazine based on the set
number of tools.

Il-223



9. Exclusive Instructions

(3) Fileregisters for ATC control
The file registers used with the ATC are as shown below.

9.1 ATC Exclusive Instruction

Corresponding file (R) register

Magazine No.1 magazine No.2 magazine No.3 magazine No.4 magazine No.5 magazine Remarks
(data type)

T4-digit/T8-digit - - - o - . . . - .

specifications T4-digit | T8-digit | T4-digit | T8-digit | T4-digit | T8-digit | T4-digit | T8-digit | T4-digit | T8-digit

ATC control

parameters R10600 « «— <« <« <« “— “— «— <«

Number of

magazine R10610 <« R10611 « R10612 <« R10613 <« R10614 « Binary

designation

Pointer designation | R10615 <« R10616 « R10617 <« R10618 <« R10619 <« Binary

. R10620 R10630 R10640 R10650 R10660

Spindle tool R10620 R10621 R10630 R10631 R10640 R10641 R10650 R10651 R10660 R10661 BCD
R10622 R10632 R10642 R10652 R10662

Standby 1 tool R10621 R10623 R10631 R10633 R10641 R10643 R10651 R10653 R10661 R10663 BCD
R10624 R10634 R10644 R10654 R10664

Standby 2 tool R10622 R10625 R10632 R10635 R10642 R10645 R10652 R10655 R10662 R10665 BCD
R10626 R10636 R10646 R10656 R10666

Standby 3 tool R10623 R10627 R10633 R10637 R10643 R10647 R10653 R10657 R10663 R10667 BCD
R10628 R10638 R10648 R10658 R10668

Standby 4 tool R10624 R10629 R10634 R10639 R10644 R10649 R10654 R10659 R10664 R10669 BCD

Spindle tool D R10670 “«— R10675 “— R10680 “«— R10685 “— R10690 « Binary

Standby 1 tool D R10671 . R10676 “— R10681 “— R10686 . R10691 “— Binary

Standby 2 tool D R10672 « R10677 <« R10682 <« R10687 « R10692 <« Binary

Standby 3 tool D R10673 “«— R10678 “— R10683 “«— R10688 “— R10693 « Binary

Standby 4 tool D R10674 « R10679 “«— R10684 “— R10689 « R10694 “«— Binary

AUX data R10604 “«— «— <« « <« “«— “«— “« “— Binary

Magazine tool data

Magazine tool data
(auxiliary D)

When not setting arbitrarily
The number of magazine rows is set to the maximum three rows, and the number of tools that can be registered is
set to maximum 120 tools/magazine.
The magazine tool data assignment is fixed. Refer to (a) on the next page for details.
When setting arbitrarily
There is a maximum of five magazine rows, and the number of tools that can be registered is a total of 360 tools for

all magazines.

The assignment of the magazine tool data to each magazine varies between R10700 and R11779.
Refer to the assignment examples in (b) on the next page for details on the assignment method.
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9. Exclusive Instructions

(@) Tool data assignment when not setting arbitrarily

9.1 ATC Exclusive Instruction

There are up to three magazines, and up to 120 tools per magazine.
The tool data assignment is fixed between R10700 and R11779 as shown below.

Corresponding file (R) register

Magazine No.1 magazine No.2 magazine No.3 magazine No.4 magazine No.5 magazine Remarks
(data type)
T4-digit/T8-digit
specifications T4-digit | T8-digit | T4-digit | T8-digit | T4-digit | T8-digit | T4-digit | T8-digit | T4-digit | T8-digit
Pot 1 R10700 R11060 R11420
(MG1) R10700 | p1o701 | RM060 | R1j0e1 | R11420 | R11421 ) ) ) ) BCD
Pot 2 R10702 R11062 R11422
Mc2) | RI0701 | Rig703 | RMO06L | Ri10e3 | R1M42L | Rit423 | - - - : BCD
Pot 3 R10704 R11064 R11424
. (MG3) R10702 R10705 R11062 R11065 R11422 R11425 - - - - BCD
Magazine
tool data
Pot 119 R10936 R11296 R11656
(MG119) R10818 | p1gg37 | RIL78 | R110g7 | RI1S38 | Ri6s57 ) ) ) ) BCD
Pot 120 R10938 R11298 R116568
MGc120)| R10819 | Ringag | RIML79 | Rijogg | R1IS39 | pi1e50 | - - - - BCD
Pot 1 R10940 <« R11300 <« R11660 <« - - - - Binary
Pot 2 R10941 <« R11301 <« R11661 <« - - - - Binary
Magazine |Pot3 R10942 «— R11302 “«— R11662 “— - - - - Binary
tool data
(auxiliary
D)
Pot 119 | R11058 <« R11418 <« R11778 <« - - - - Binary
Pot 120 | R11059 <« R11419 <« R11779 <« - - - - Binary
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9. Exclusive Instructions

(b) Example of tool data assignment when setting arbitrarily

9.1 ATC Exclusive Instruction

There are up to five magazines, and a total of 360 tools for all magazines.
The tool data assignment varies between R10700 and R11779.
The data is assigned to the tools starting from the No. 1 magazine based on the set number of tools.

(Example) Number of magazines

Number of tools

No. 1 magazine

: 100 tools

. 5 magazines

No. 2 to No. 5 magazines : 50 tools each

Corresponding file (R) register

Magazine No.1 magazine No.2 magazine No.3 magazine No.4 magazine No.5 magazine Remarks
(data type)
T4-digit/T8-digit i . . . .- . . . - .
specifications T4-digit | T8-digit | T4-digit | T8-digit | T4-digit | T8-digit | T4-digit | T8-digit | T4-digit | T8-digit
Pot 1 R10700 R11000 R11150 R11300 R11450
(MG1) R10700 R10701 R11000 R11001 R11150 R11151 R11300 R11301 R11450 R11451 BCD
Pot 2 R10702 R11002 R11152 R11302 R11452
(MG2) R10701 R10703 R11001 R11003 R11151 R11153 R11301 R11303 R11451 R11453 BCD
Pot 3 R10704 R11004 R11154 R11304 R11454
(MG3) R10702 R10705 R11002 R11005 R11152 R11155 R11302 R11305 R11452 R11455 BCD
Magazine |pot 49 R10796 R11096 R11246 R11396 R11546
tool data  |(MG49) R10748 | p1o7g7 | RH1048 | R110g7 | RM1I98 | Ru1og7 | R348 | piq3g7 | RI498 | piis47 BCD
Pot 50 R10798 R11098 R11248 R11398 R11548
Mas0) | R19749 | R1o709 | RI1049 | R110g9 | R | 11949 | RI349 | Ryjggg | RI499 | R1jgge | BCD
Pot 99 R10896
MGo9) | R10798 | Rigge7 | - - - - - - - - BCD
Pot 100 R10898
(MG100) R10799 | R10899 ) ) ) . ) ) ) . BCD
Pot 1 R10900 <« R11100 <« R11250 <« R11400 <« R11550 <« Binary
Pot 2 R10901 <« R11101 <« R11251 <« R11401 <« R11551 <« Binary
Pot 3 R10902 <« R11102 <« R11252 <« R11402 <« R11552 <« Binary
Magazine |Pot 49 ;
R10948 <« R11148 <« R11298 <« R11448 <« R11598 <« Binary
tool data |(MG49)
(auxiliary Pot 50
D) (MG50) R10949 <« R11149 <« R11299 <« R11449 <« R11599 <« Binary
Pot 99 .
(MG99) R10998 <« - - - - - - - - Binary
Pot 120 .
(MG120) R10999 “— - - - - - - - - Binary
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9. Exclusive Instructions
9.1 ATC Exclusive Instruction

9.1.10 Details of Each Instruction

(1) Tool No. search

This instruction is used to search for tool No. stored in the magazine (tool data table).
When the instruction 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.

I |} [ S.ATCK1 R98005R106105M10:H
\ﬂ_l

R9800 9830 1 T R No. to store search data

R9801 9840 )
L_-R No. to which data output
R9830 234 |*€ |7 Search data (BCD)
R9840 3 <« Location is "3"
5 | EI:tr:?;;:é_szearch Output.... |Based on the output result, the
" 1 (for error) ' rotation direction, the number of
T > _ steps, etc., are figured out by using
R10615 2 /0 Pointer the ROT K1 instruction.

————— Tool data table head (fixed)

R10700] 234(0) |y,
R10701| 567(1) | |

: 100(2)
234(3)

«— -——-. There are two data "234", since location "3"
A is nearest to pointer, "3" is output.

R10708[ 101(8)
R10709] 102(9)

(Example for 10 magazines)

(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, R10615 should be set to "zero".
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9. Exclusive Instructions
9.1 ATC Exclusive Instruction

(2) Tool No. logical product (AND) search

Tool number AND search is the same as the tool number search instruction (ATC K1) in function: search
data and in-magazine tool number and AND data are ANDed together for a search.

ACT
=l

| S.ATC!K2|R9800:R10610! MlOH
|

v

R9800 9830 |— ———— R No. to store search data
R9801 9840 |
[}
R9802| 9831 . R No. to which data output
A e “--R No. to store logical product (AND) data
R9830 2000 ----Search data 2%¥* apd FOO0O0 are ANDed together.
2000 is search data.
FO00 ""Logical AND data| =* is any desired data.
T ¥ Location of
R9840 3 <4—-~""searched data: 3
Number of Based on the output result, the rotation
R9841 < TN IR— Output --- |BaseC P :
?c?t?r:gh((fegr%?:gr)' 3 direction, the number of steps, etc.,
~ = ' are figured by using the ROT K1
R10615 2 Pointer instruction.

A
o\

R10700| 2001(0)
R10701] 1002(1) |

: 3003(2) |4
2004(3)
1005(4)

48

Tool data table head

There are three data "2***" and the location of data
"2***" nearest to the pointer is "3".

The in-magazine tool No. is ANDed with AND data FOO0O in
sequence. The result is compared with the search data.

: (A denotes AND.)
R10708| 1009(8) ‘,.-
R10709| 2010(9) Search data 2000 = 2001/\ FO00
1002\ FOOO

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, R10615 should be set to "zero".

__________________
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9. Exclusive Instructions
9.1 ATC Exclusive Instruction

(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.

ACT
sl

[ S.ATC K3/R9800!R10610} MlOH
|

v

R9800 10620 [— - R No. to specify the position of tool change
R9801

b
48
>
48

""" Tool data (tool to be chanegd, usually tool in spindle)

R10615 2 | Pointer
R10620[ 1234 |+

'— ---The content "1234" of R10620 (tool change position register
; No.) is replaced with the content "1002" of R10702 which
corresponds to the pointer value "2" of R10615 (pointer
position register No.).

[£8
b))
48

R10700| 1000(0)
R10701| 1001(1)
R10702| 1002(2)

: 1003(3)

48
>
48

R10708| 1008(8)
R10709| 1009(9)

(Note) When pointer is not used, R10615 should be set to "zero".

__________________
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9. Exclusive Instructions
9.1 ATC Exclusive Instruction

(4) Arbitrary 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 spare tool change position, for example). This instruction is used in such cases.

ACT
| |
al

| S.ATCIK4!R9800! R10610{M10H
|

v

R9800 | 10620 |——---- R No. to specify the position of tool change
RO801 9840 . (position of tool to be changed, tool in spindle in this example)
R9802 --R No. to specify the tool to be changed (arbitrary position)
R9840 5 |& |- Magazine No. to be changed
R10615 2 |- Pointer
R10620 ~~="Tool data to be changed
R10700| 1000(0) Fy 0 3
R10701| 1001(1) E 10 i 9
R10702| 1002(2) |« i MG i MG
;| 1003(3) i1 1o
1004(4) |2 b1
1005(5) i 3 i 2
Qo0gTe) '@ | 3
| s L@
R10708| 1008(8) i 6 I 5
R10709| 1009(9) 7 16
8 7

T7For start of magazine from "0" position
For start of magazine from "1" position

—>

(Note 1) Tool change position differs depending on whether magazine No. starts with "0" or "1".
However, the substantial consequence does not differ.
(Note 2) When pointer is not used, R10615 should be set to "zero".

__________________
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9. Exclusive Instructions
9.1 ATC Exclusive Instruction

(5) Pointer forward run

In the ATC control with variable pointer, pointer count is controlled so that it coincides with the actually
indexed magazine position when the magazine rotates in forward direction for index.

ACT
I I I LS.ATO:KS §R10615 §R10610 ELM 1OH

R10615| 1—»2 | ----- Pointer is incremented.

When a magazine with 10 tools is used, for example, the control
sequence is as follows:
0,1,2,3...... 9,0,1,2, ... 8,9,0,1..

(Note 1) When this instruction is executed, the relationship between
magazine No. and tool No., appearing on the tool entry display,
changes accordingly.

(6) Pointer reverse run

In the ATC control with variable pointer, pointer count is controlled so that it coincides with actually
indexed magazine position when the magazine rotates in reverse direction for index.

| ] [ S.ATC K6 R10615[R10610} MlOH
| g (i

R10615| 2—>1 |  ----- Pointer is decremented.

When a magazine with 10 tools is used, for example, the
control sequence is as follows:
2,1,0,98...... 2,1,0,98.... 1,0,9,8..

(Note 1) When this instruction is executed, the relationship between

magazine No. and tool No., appearing on the tool entry display,
changes accordingly.
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9. Exclusive Instructions
9.1 ATC Exclusive Instruction

(7) Tool table forward run
The tool table rotates in forward direction in accordance with the magazine rotation.

L —
| || [s.ATc:K7iR106105R10610:M1(ﬂ-*

R10700( 1000
R10701| 1001

(& A AN RN |

R10710( 1010

(Note 1) In this control mode, pointer always indicates "0" (tool table head).

(Note 2) When this instruction is executed, the relationship between
magazine No. and tool No., appearing on the tool entry display
changes accordingly.

(8) Tool table reverse run
The tool table rotates in reverse direction in accordance with the magazine rotation.

ACT
sl

[S.ATCEKBERlOGlOiRlOGlOiMlOH

R10700( 1000
R10701f 1001

| 54 4 S

R10709| 1009

(Note 1) In this control mode, pointer always indicates "0" (tool table head).

(Note 2) When this instruction is executed, the relationship between
magazine No. and tool No., appearing on the tool entry display
changes accordingly.
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9. Exclusive Instructions
9.1 ATC Exclusive Instruction

(9) Tool dataread
This instruction is used to call a specific tool No. in the magazine.

ACT
| |
aul

I_S.ATCEKQELRQSOOJRlOGlOiMlOH
|

v

R9800 9840 |— R No. to specify magazine No. to be read
R9801 9845 | -
R9802 L

-- R No. to specify position to which read data output

b
48
»
£

R9840 @ |- Magazine No. to be read

N N
~J ~N

R9845 (10021005« ----- Read data

R10615 2 - Pointer
e o I//_\\ |'/_\‘
R10700| 1000(0) r9 18
R10701| 1001(1) i 10 i 9
R10702| 1002(2) I MG | MG
| [}
: 1003(3) i 1 E 0
@Iy | 1 @ |1
5) I3 ! ® Read out data differs o!epending on whether
: ! magazine No. starts with "0" or "1".
. (6) ! 4 ! 3 However, the substantial consequence does not differ.
: (7) i 5 E 4
R10708| : (8) . 6 S
| [}
R10709| 1009(9) V71 6
| [}
(N SN

T7For start of magazine from "0" position

For start of magazine from "1" position

—

(Note) When pointer is not used, R10615 should be set to "zero".

__________________
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9. Exclusive Instructions
9.1 ATC Exclusive Instruction

(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.

ACT
sl

| S.ATCIK10:R9800!R10610! M10:|+

v

R9800 9840 [———— R No. having magazine No. to which data is written
R9801 9845 [— -
R9802 - “--R No. where data to be written is stored
R9840 ® P Magazine No. to which data is written
R9845 | {232y |& --- Data to be written
R10615 2 - Pointer
= iy I//_\\ |'/_\‘
R10700( 1000(0) ! 9 ! 8
R10701| 1001(1) 1 10 i 9
|
R10702( 1002(2) I MG I MG
| [}
: 1003(3) [ 0
: j | [}
) | ® L Data "1234" is written to magazine No.(3)
| 13 @ prane fo®
(6) i 4 i 3
: - (1) i 5 E 4
R10708| 1008(8) I 6 5
| [}
R10709| 1009(9) A 16
I8 P7
‘o o
T7Magazine starts from "0"

—>

Magazine starts from "1"

(Note) When pointer is not used, R10615 should be set to "zero".

__________________
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9. Exclusive Instructions

9.1 ATC Exclusive Instruction

(11) Automatic tool data write

All tool Nos. are written (entered) in batch. This instruction is used for initialization, etc.

The data are written one after another for each tool, starting from the default value.

ACT
sl

— q

[ S.ATC| k'iii'li'éé'db'iiiIdé'ib:i\h'in
el

v

R9800

9840

----- R No. where default value is stored

R9801

>
48

>
€8

R9840

1000

—~~Default value

>
48

>
[48

R10615

“““ Pointer

n
~

48

»

R10700

1008(0)

“““ Tool data table head

R10701

1009(1)

R10702

1000(2)

————— Tool data of the number of tools are written while

1001(3)

incrementing the default value one by one from the
spot indicated by the pointer.

1002(4)

1003(5)

1004(6)

1005(7)

R10708

1006(8)

R10709

1007(9)

(Note) When pointer is not used, R10615 should be set to "zero".
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9. Exclusive Instructions
9.1 ATC Exclusive Instruction

9.1.11 Precautions for Using ATC Exclusive Instructions

(1) When tool data is rewritten by ATC or other than ATC instruction, tool registration screen display is not
updated. The following processing is required:
« Turn ON special relay SM64 by using the SET instruction.

(Program example)

ACT .
| [PLS 1 M10
Mo o
| [SETISV64

e SM64 processing is not required for ATC instructions ATC K5, K6 (forward run, reverse run of
pointer), ATC K7, K8 (forward run, reverse run 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 "tool registration screen setting prohibited Y710" is
provided.

(Program example)

| Y710

ICW

|7

CCwW

* Y710 turns ON during magazine rotation.
 Setting of AUX data (R10604) is valid while Y710 is being ON.

9.1.12 Examples of Tool Registration Screen
Tool registration screen examples are given below. For operation, refer to the Operation Manual.

Magazine Comment display area
0.000 Irot Tool No. -D r'd Tool No. -D i
0. 000 1 B 9 Seindle 0 B
0. 000 2 20 Hait Do
0 00O 3 g g N\— | Spindle, standby tool No.
0 00D 5 0 o display area
ach posn 6 S
2000 7 B @ PLC command AR
7, BEa 8 B o
@. age 9 00 4 Magazine tool No.
B e displav area
S
B a
S
S
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9. Exclusive Instructions

1)

)

®3)

9.1 ATC Exclusive Instruction

Comment display area

The display at the comment display area is created using the message creation function explained in the
"1l Peripheral Development Environment".

Spindle tool, standby tool display area
The number of display items can be changed according to the control parameter value.

Control parameter (R10600)

Flefofelelafofsf7fe]s]4]a]2]r]o]

——

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 to 3 are displayed.

04: Spindle tool and standby 1 to 4 are displayed.

05 or more: No spindle tool or standby tool is displayed.
Hexadecimal expression

Magazine tool No. display area

The number of displayed magazine tools and the magazine No. start value can be changed according to
the number-of-magazine parameter and control parameter values.

(@) Number of magazines
Number-of-magazine parameter (R10610) - Setting range
0 to 120: When not arbitrary setting the tools
0 to 360: When arbitrary setting the tools

(Note) If O is set, the magazine tool is not displayed. However, the magazine No. and magazine tool
number guide area is displayed.

(b) Magazine No. start value
Control parameter (R10600)

Flefpfclefajo]af7]e]s[4]s]2]]o]

0: The magazine No. starts at 1.
1: The magazine No. 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 S 0 S

2 11 1 10

S 12 S 1

The magazine No. starts at 1 The magazine No. starts at 0
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9. Exclusive Instructions
9.1 ATC Exclusive Instruction

9.1.13 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
' JOG Setup | Edit f Diagn [ Maint

Auto/MDI | Manual

Relat posn Remain cmd EF ¥, 60
X1 @, o6 5 2000
¥-1I 8 gggﬁjl Y1 @, o6 B[ @)
: Z1 @, o6 USpindle % Spindle and
Z1 -45.000 1 0. 000[T 5 Wait 5 || standby displa
C1 0. 000 B 8 SP Load y cispay
: o i
MEM O 348N 0B 1
0 N 4B 5}

(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 monitor screen and setup screen, etc., are selected.

Display tool selection parameter (R10603)

Fle[o]c|e|alele|7]6]5]4a|a|2]1]0
Spare Selection of display tool
000000 : Spindle, standby 1
000001 : Spindle, standby 2
000010 : Spindle, standby 3
000011 : Spindle, standby 4
Others : Not display

Selection of display 1 : Display tool
0 : Do not display tool

Il1-238



9. Exclusive Instructions
9.2 ROT Instructions

9.2 ROT Instructions

With this instruction, the rotary body's target position and rotation direction are determined, as well as the
function as a ring counter is realized.

This is used when calculating the rotation direction or number of index steps of the magazine and turret,

etc. based on the output data figured with tool No. search of ATC dedicated instruction, or used when
controlling the rotary body position.

9.2.1 Instruction List

Instruction Description
S.ROT K1 Rn Rm Mn Rotary body indexing
S.ROT K3 Rn Rm Mn Ring counter

(Note 1) Rot instructions are programmed with "S.ROT".
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9. Exclusive Instructions
9.2 ROT Instructions

(1) Rotary body indexing
Direction of rotation and number of steps of ATC magazine (or turret) are determined.

Rn Rp <Parameter setting R No.

Rn+1 <Current position R No. ) ) )
Rn+2 <+Target position R No. Indirect designation
Rn+3 <+Output R No.

________ P Pl et Tl M bl

[ s.ROT KliRniRmiMmH

j—“—v—‘w—’w—’
Index I— 0: Direction of rotation CW
instruction 1: Direction of rotation CCW
(Note) CW or CCW output is controlled so that it takes a
short circuit regardless of parameter specification.
Number of rotary body indexing cycles
designating R No.
—— Control data buffer position designating R No.
Rp (parameter) contents
sl [P L] [ [7lefs]4afs2]t]o]
F E Y
(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

413 shorter reach.
1 : Direction of rotation is not determined for
shorter reach.

0, O:(Step No. +1) is counted.
0, 1:Step No. is counted.

1, O0:(Step No.-1)is counted.

When the current value is equal to the target value, -1 will appear.

(Note 1) The Index instruction is executed after setting R Nos. to Rn to Rn+3 and writing data in the file
registers (R) each corresponding to the R Nos. However, data setting to the parameter (Rp) is done
once before execution of the index instruction; 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 instruction
activating signal (ACT) goes OFF.
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9. Exclusive Instructions
9.2 ROT Instructions

(@) Example of rotary body index by ROT K1 instruction

Conditions: (i) The number of rotary body index is 6.
(i) The target position is set with the T command. The T command is set with the
parameters so that it outputs to the PLC with a binary. (Set base specification
parameter Thin to 1.)

Target position

Current position

L | PLC

: | ! .
Index code 20 |—o o> X30! IY10~»CW -~
Index code 2! {—oxo>X311  PLC  iy11->CCW~
Index code 22 |—o o> X32 i processing i
Index code 2°  —o g X33, i
Ir:del;( code RS X34'R536 YCIE;
stobe | Y| eeege---opo-s

v
S H Auxiliary function
completed (Fin)

T code data,
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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9. Exclusive Instructions

[S.ROTELKli Rn ERmELM

—
(R9800 in this example)

R No. to specify rotary body

i Top of control data buffer
' index (R9811 in this example)

M1000
—H———————MOV R9810 R9800
—{MOV R9812 R9801H
—f MoV K536 R9802 ]
—MOV K9813 R98031
—fMOV H8 R9810]
—fmovKe R98117]
X34
—} fPLS M100]
M100
— F—————{MOV K1X30 R9812J1
XC68

——FS.ROT K1 R9800 R9811 M200]

M201
—f<= R9810 HOF | ————<

XC68

— = R536 R9812 }——

XC68 M203

F—f=ko0 R9813 |——< A

XC68 M202  M200 Y10

—il i >

\_M?OO Y11
|—< }

M202

)4
Al
(M203)

M1000
)4
Al
vitpoo |

(Note 1)
(Note 2)

M1000

the available range.
(Note 3)

mH
[ i
To:cw

T command
(from CNC)

1:CCW ;

R No. to store the parameter
R No. to store the current position
R No. to store the target position

R No. to store the output position

Parameter is set.

Number of rotary body
index are set.

Strobe rising signal created

The current value is setat  ——____ .
R9812CW or CCW is determined by |
the ROT instruction.

Error check—>When required

Stop signal created (Note 1)
(target value=current value)

Stop signal created (Note 1)
(number of steps=0)

CW
CCwW

Auxiliary function completed

> On-signal after PLC1 scan

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

instruction is activated, an error will occur.

(Note 4)
(1) Rotary body starts from 1
(2) Take a short cut.

The control parameters (R9810) are specified as follows:

(3) Calculate the number of steps.
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9.2 ROT Instructions

File register (R) map

---»R536 |1to 6 (Binary) | <~

[}

R537 0 :

|

[}

[}

[}

[}

[}

[}

N N

|
--+R9800 9810 iy
| [}
--+R9801 9812 . i
[ \
--+R9802 536 | i :
!
--+R9803 9813 - i i
[}
- R
' A A,y
| ~4 AN
! [ \
1o [ \
| L
: ~-»R9810 8 4-:—:--'
| [
L--»R9811 6 B
[
~~™™R9812 1to6  |*+-

I

R9813 |0 to 3 (number [<-'

of output steps)

If a number from 1 to 6 has not been specified for current position data (R9812) before the ROT



9. Exclusive Instructions
9.2 ROT Instructions

(2) Ring counter (Up/down counter)
This instruction is used to control position of rotary body (or turret).

| ACT
| | [S.ROTIK3

| iRniLijMnH
. Y L,’_I
(Pulse coding) |

Ring counter instruction

Completion ("1" for error)

R No. to specify rotary body index

—Control buffer data position designating R No.

Rn Rp < Parameter setting R No.

Rn+1 <+-Counter setting R No. (File register 0. 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 instruction.

sl L PP ef-fefafe]o]

F E

Rotary body selection
Error output .
Instruction code: S.ROT Kn is not "1" or "3". 0+ Rotary body starts from 1

1 : Rotary body starts from 0

— Up/down selection
0 : Up counter
1: Down counter

(Note 1) The ring counter instruction is executed after setting R No. to Rn to Rn+1 and specifying data for
the parameter.

(Note 2) The error completion (Mm) of the ring counter instruction and the error output in bit F of the
parameter (Rp) are cleared when the activating signal (ACT) goes OFF. The activating signal
(ACT) of the ring counter instruction 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 instruction to ease error detection.
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10. PLC Help Function

To help the user PLC, an exclusive interface is provided between the user PLC and controller.
The function and interface are explained below.

PLC help function examples:

Tool life management

External search

PLC axis control

External machine coordinate system compensation
Alarm message display

Operator message display

PLC switches

Key operation by user PLC

Load meter display

User PLC version display
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10.1 Tool Life Management (Machining Center System)

10.1 Tool Life Management (Machining Center System)

10.1.1 Outline of Tool Life Management Function

« The tool status is monitored by counting the tool usage time and number of uses.

« When the tool being used reaches its life, the tool life over signal is output, and the tool No. displayed on the
LIFE MANAGEMENT DATA screen is highlighted.

« When the tool is commanded, an arbitrary tool is selected from the tool group.
(Only for tool life management Il.)

[Cutting] [[Tool command]
Use time and The life is checked
number of uses when the tool is
are counted selected

Tool life is over

[Preparation]
The life time [WARNING]
and number of Tool life over
life times are 1
set [Tool life management screen]
# No. is highlighted
Tool life register
(R register)
JOG itr} i
Relat posn ‘Group No. 1 .
X1 0. OORH I# Tool Mo. ST Mthd L compen R compen
0 DR0R1 1 ar 220 90, 980 2,000 [4
;} —430 752# 2 182 8B 220 82. 00@ 8.000
: 3 163 88 220 98, 980 2.008
C1 0. 000 4 104 08 220 90. 060 5.080
5 165 88 220 160, 660 2.008
Mach posn 6
X1 0.000 7
Y1 0.000 8
71 -430. 752 9
C1 0.000 10
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10.1 Tool Life Management (Machining Center System)

10.1.2 Tool Life Management Methods
The following two management methods are available.

(1) Tool life management | (When Base common parameter "#1096 T-Ltyp" is setto 1.)

The use time or use count of the spindle tool specified from user PLC (R12200, R12201) is integrated
and the tool use state is monitored. Tool data corresponding to the spindle tool is also output. (R11824 to
R11847)

(2) Tool life management Il (When Base common parameter "#1096 T-Ltyp" is set to 2.)

A function to select a spare tool has been added to the tool management I. The spare tool is selected
from the group by the spare tool selection processes executed by the NC when the tool is commanded,
etc. The tool data for that spare tool is output.

Tool data corresponding to the spindle tool specified from user PLC (R12200, R12201) is output (R11824
to R11847) and tool compensation corresponding to the spindle tool is made.

10.1.3 Procedure when tool command is executed

(1) Tool life management |

(@)

(b)

(©)
(d)

When the tool command (T command) is commanded, the NC outputs the T code data (BCD) and
the tool strobe signal.

The T code data (BCD) is binary converted and then used.

The NC checks the tool command, and executes the tool selection process if there is a need for life
management.

The tool selection process outputs the tool data for the tool corresponding to the designated tool No.
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.

(2) Tool life management I

(@)

(b)
(©)
(d)

When the tool command (T command) is commanded, the NC outputs the T code data (BCD) and
the tool strobe signal.

The T code data (BCD) is binary converted and then used.

The NC checks the tool command, and executes the spare tool selection process if there is a need
for life management.

The spare tool selection process selects the spare tool corresponding to the specified No. (group
No., tool No.) and outputs the tool data of the spare tool.

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-1is setinthe group No. in the output tool data, the tool data is invalid. At the time, the

<When

specified tool No. is output to the tool No. in the output tool data as it is.

tool command is executed>

Tool command (Rm) Spare tool selection Tool data (Rn)

(Tool No., group No.) function command

In tool life management |, Tool is selected according
tool No. is only specified to tool No. in tool data.

and spare tool is selected.
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10.1 Tool Life Management (Machining Center System)

10.1.4 Procedure when Spindle Tool is Changed

(1) When spindle tool is changed during the spindle tool change command (MO06), etc., the user PLC
specifies the tool No. of the spindle tool (R12200 to R12201).
NC outputs the spindle tool data corresponding to the tool No. of the spindle tool every user PLC
main cycle (R11824 to R11847).

(2) NC 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 compensation corresponding to the spindle tool.

(Note) If -1 is set in the group No. in the output spindle tool data, the spindle tool data is invalid. At
the time, the specified tool No. (R12200 to R12201) is output to the tool No. in the output
spindle tool data as it is. NC does not integrate the usage time or usage count of the spindle
tool or make tool compensation.

<When tool is changed>

Spindle tool No.
(R11802-R11803)

When tool is changed, the spindle tool No. is set
in R12200, R12201. (User PLC)

Spindle tool No. S NC Tool data file
(R12200 to R12201) (NC internal data)

Standby tool No.

(R12202 to R12203) When the spindle tool No. changes, the
controller assumes that the spindle tool is
changed, and searches the tool data file for
Spindle tool data the tool data of the new tool.

(R11824 to R11847) | The controller executes life management and
tool compensation based on the tool data. It
also outputs the tool data to R11824 to
R11847 every user PLC main cycle.
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10.1 Tool Life Management (Machining Center System)

10.1.5 Tool Life Management Il Method

(1) Tool command method

One of the following two can be selected by using a parameter for command tool No. (Rm contents) input
to the spare tool selection process in tool life management II:

(&) Group No. command method (When Base common parameter "#1104 T-Com2" is set to 0.)
The command tool No. (Rm contents) input to the spare tool selection process is handled as group
No. Spare tool is selected among the tools corresponding to the group No. in tool data.

(&) Tool No. command method (When BASE SPEC parameter "#1104 T-Com2" is set to 1.)
The command tool No. (Rm contents) input to the spare tool selection process is handled as a tool
No. The group No. containing the command tool No. is found and spare tool is selected among the
group.

(2) Spare tool selection method

One of the following two can be selected by using a parameter for the spare tool selection method of the
spare tool selection process in tool life management I

(a) Selection in tool registration order (When Base common parameter "#1105 T-Sel2" is set to 0.)
This selects the tool from the tools in use in the same group, following the registration No. order.
If there are no "Tools in use", the tools are selected in order of "Tools not in use", "Normal life tools"
and "Abnormal tools", following the registration No. order.

(b) Life equality selection (When Base common parameter "#1105 T-Sel2" is set to 1.)
This selects the tool with the maximum remaining life from the tools in use and not in use in the
same group.
When several tools have the same remaining life, the tools are selected in order of registration No. If
there are no "Tools in use" or "Tools not in use”, the tools are selected in order of "Tools not in use”,
"Normal life tools" and "Abnormal tools", following the registration No. order.

10.1.6 Maximum Number of Registerable Tools
The maximum number of registerable tools is decided by the system's specifications.
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10.1.7 Tool Data

10.1 Tool Life Management (Machining Center System)

The tool data is tool management data such as the group No., tool No., and tool status.

Tool data name

Explanation

Data range

during tool command execution

Group No. No. to manage tools of the same type (form |1 to 99999999
and dimensions) in a group is set.
The tools assigned the same group No. are
assumed to be spare tools.

Tool No. No. unique to each tool actually output 1 to 99999999

Tool data flag

Set the parameter for tool life management
method, length compensation method,
radius compensation method, etc.

bit 7
|

(1) Tool life management method 0-2

(2) Tool length compensation method
0-2

(3) Tool radius compensation method
0-2

Tool status

The tool state is indicated.

0 to FF (H)

Auxiliary data

May differ according to the machine tool
builder specifications.

0to 65535

Tool life data

Life time or life count for each tool is set.
(If O is set, infinity is assumed to be
specified.)

0 to 4000 (minutes)
0 to 65000 (times)

Tool usage data

Usage time or usage count for each tool.
(Refer to the following "Usage time, usage
count" section for details on the count
method.)

0 to 4000 (minutes)
0 to 65000 (times)

Tool length The tool length compensation data is set Compensation No. 1to 999 (Note)
compensation with the format designated with the tool data | Direct offset amount +99999.999
data flag. Addition offset amount +£99999.999
Tool radius The tool radius compensation data is set Compensation No. 1to 999 (Note)
compensation with the format designated with the tool data | Direct offset amount +99999.999
data flag. Addition offset amount +99999.999

(Note) The data range for the tool offset Nos. is decided by the specifications of the number of tool offset

sets.
Number of tool offset sets Data range
40 sets 1to 40
200 sets 1to 200
400 sets 1 to 400
999 sets 110999
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Function

(1) Tool dataflag

10.1 Tool Life Management (Machining Center System)

Parameter Details Value Explanation
Tool life Usage time 0 Manages the cutting feed with the execution time.
management | Mount count 1 Manages the number of times the tool becomes the spindle tool at tool
method change, etc.
Work count 2 Manages with the number of times the cutting feed command is issued.
. Handles the compensation data in the tool data as the compensation No.,
Compensation - : .
0 and compensates by replacing the compensation No. commanded in the
number method o . .
machining program with this value.
Tool length . Handles the compensation data in the tool data as the addition
: Addition )
compensation compensation 1 compensation amount.
method ) metr?od Compensates by adding the amount to the compensation amount
Tool radlus_ indicated by the compensation No. commanded in the machining program.
(r:nontwhpec;lsatlon Handles the compensation data in the tool data as the direct compensation
etho Direct amount.
compensation 2 Compensates by replacing the amount to the compensation amount
method indicated by the compensation No. commanded in the machining program
with this value.
(2) Tool status
Details Value Explanation
Unused tool 0 Set to 0 when replacing the tool with a new tool.
Tool in use 1 This state is activated when cutting is actually started.
Normal life tool 2 This state is activated when the usage data exceeds the life data.
Error tool 1 3 This state is activated when the NC receives tool error 1 signal.
Error tool 2 4 This state is activated when the NC receives tool error 2 signal.

 Values 3 and 4 may differ according to the machine tool builder specifications.
» The unused tool and tool in use are usable spare tools.

(3) Tool life data, tool usage data
The setting range and unit differ according to the tool data flag's tool life management method.

Tool life management method Setting range Unit
0 : Usage time 0 to 4000 Minute
1 : Mount count 0 to 65000 Times
2 : Work count 0 to 65000 Times

(4)

tool radius compensation method.

Tool length compensation data, tool radius compensation data

The tool corresponding to the spindle tool can be compensated with tool life management II.
The setting details and range differ according to the tool data flag's tool length compensation method and

Tool compensation data

Setting details

Setting range

0 : Compensation number method

Compensation No.

1to 999 (Note)

1 : Addition compensation method

Compensation amount

+99999.999

2 : Direct compensation method

Compensation amount

+99999.999

(Note) The data range for the tool offset Nos. is decided by the specifications of the number of tool offset

sets.
Number of tool offset sets Data range
40 sets 1to 40
200 sets 1to 200
400 sets 1to 400
999 sets 110999
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10.1 Tool Life Management (Machining Center System)

10.1.8 Usage Time, Work Count

The usage data is counted with the life system (usage time, work count, mount count) set for each tool.
Tool life management is executed even when the operation mode is MDI.

GO0 Go1 coo > cos >‘< cor > cos > 604 G00
|4

During cutting
feed

During cutting feed

A+1 count A+1 count

» The usage time is the cumulative time during operation (during cutting feed) in the group 1 modal.

» The cut count is the number of times the state was changed to the group 1 modal (G01, G02, G03, G33).
Note that rapid traverse and cutting feed commands with no movement are not counted.
If a command other than a rapid traverse command is issued between the cutting feed commands, the
data will not be counted.

« The mount count is the number of times the tool became the spindle tool with tool change.

If the group 1 modal is not activated even once after becoming the spindle tool, the mounting will not be
counted.

The following cases are not counted even when tool life management is valid.
* When control parameter "tool management valid" is OFF
« When the usage data count valid signal is OFF
« When the life data setting value is 0
« When there are two or more tool statuses (normal life, abnormal tool 1, abnormal tool 2)
 During machine lock
 During miscellaneous function lock
 During dry run
« Single block
* During skip
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10.1.9 Tool Data Flow (R Register)

NC

Tcommand —

\

The NC searches for the tool data
indicated by the T command
data.

The searched tool data is set in
R11800 to R11823.

K

R536
R537

R11800
R11801
R11802
R11803
R11804
R11805
R11806
R11807
R11808
R11809
R11810
R11811
R11812
R11813
R11814
R11815
R11816
R11817
R11818
R11819
R11820
R11821
R11822
R11823

10.1 Tool Life Management (Machining Center System)

| T command data _|
(BCD data)

— Tool No. —

Tool data flag/status

Auxiliary data

Cumulative
usage time

— Service lifetime —

Cumulative usage
count

Service life count

Cumulative
— usage wear —]
amount

| _Service life wear__|
amount

| Length compen-_|
sation data

| _Radius compen-__|
sation data

Length wear
amount

Radius wear __|
amount
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— PLC

— Group No. —\

— +

[DMOV]

When magazine is indexed according to
the read tool No. and new tool is mounted
on the spindle, tool No. of the new tool is
set in R12200, R12201.

Status check, etc.
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Use as screere—
display data.

The tool data
corresponding to the
spindle tool No. is
output.

NC

Use as life management €——
and screen display data

R12200 I— Spindle tool No.—
R12201
R12202 1 Standby tool —j
R12203 No
R11824 | Group No. —
R11825
R11826 | Tool No.  —
R11827
R11828 |Tool data flag/status
R11829 Auxiliary data
R11830 Cumulative
usage time
R11831
R11832 | — Service lifetime —
R11833
Cumulative usage

R11834 count
R11835 Service life count
R11836 Cumulative

— usage wear —|
R11837 amount
R11838 | _Service life wear_|
R11839 amount
R11840 | Length compen-__|
R11841 sation data
R11842 | __Radius compen-_|
R11843 sation data
R11844 Length wear
R11845 |  amount "]
R11846 )

Radius wear

R11847 amount

10.1 Tool Life Management (Machining Center System)
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PLC

©

[DMOV]

A

<— Standby tool number is set.

——p Status check, etc.

(Note)
Note that the data handled in tool life management
except for tool data flag/status is binary, while the
data used in the ATC instruction, such as search
data and magazine tool No., is BCD.
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10.1.10 User PLC p

unction

rocessing

10.1 Tool Life Management (Machining Center System)

A PLC processing example when tool change is made by the T command is given below:

NO

START

Spare tool data
already output?

Is life management
selected?

YES

YES

Is tool available? @ —s___J_ -

Index magazine according to tool
No. in the read tool data.

The control method varies depending on
whether or not life management is selected.

The tool status and tool No. are checked to see if
the tool can be used.

Desired tool (magazine) is indexed.

Index up magazine according
to the R536 contents.

| .— Desired tool (magazine) is indexed.

Change tool (mount new tool on

spindle)

Set the tool No. of the tool

mounted on the
R12201.

spindle R12200,

Turn on aux
completion sig

iliary function

nal.

Error processing
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Set the tool No. of the new tool mounted on the
spindle in R12200, R12201.

Seeing a change in the R12200, R12201
contents, NC outputs the life management tool
data corresponding to the tool No. R11824 to
R11847 and starts life management at the same
time.

The  completion  signal  when life
management is selected is turned on after
the spindle tool No. is set in R12200,
R12201.
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10.1 Tool Life Management (Machining Center System)

10.1.11 Interface with PLC

(1) NC—> PLC
X (part system)
1st part | 2nd part Name Details
system | system
XC2B XD6B | In tool life management Sent.fronj the NC to the PLC when the tooI. life management
function is selected (when user parameter is ON).
XC2E XD6E | Tool life over Sent from the. NC to the ELC when the usage data count value
exceeds the life data setting value.
. Sent from the NC to the PLC when all tools in the tool group
XC2F XD6F | Tool group life over exceed the life. (Valid only in the tool life management I1.)
XC60 XDAO | M function strobe 1 Sent.from. the NC to the PLC when the miscellaneous function (M
function) is executed.
XC68 XDA8 | T function strobe 1 Sent from the NC to the PLC when output of the spare tool's data
is completed.
(2) PLC > NC
Y (axis)
1st part | 2nd part Name Details
system | system
Y8AO0 Y8A8 [ Auto machine lock 1st axis
Y8A1 Y8A9 [Auto machine lock 2nd axis
Y8A2 Y8AA | Auto machine lock 3rd axis
Y8A3 YBAB | Auto machine lock 4th axis | Tool life management is not executed while these signals are
Y8A4 | Y8AC |Auto machine lock 5th axis | received.
Y8A5 Y8AD |Auto machine lock 6th axis
Y8A6 Y8AE | Auto machine lock 7th axis
Y8A7 Y8AF | Auto machine lock 8th axis

Y (part system)

1st part | 2nd part Name Details
system | system
vyC12 YD52 | Single block Tool_llfe management is not executed while this signal is
received.
YC15 YD55 | Dry run Tool_llfe management is not executed while this signal is
received.
YCI1E YD5E | M function finish 1 Exec_:utlon of the machining program waits until this signal is
received.
YC5A YD9A | Miscellaneous function lock Exec_:utlon of the machining program waits until this signal is
received.
YC88 YDC8 |Tool alarm 1 The tool status is changed to 3 when the NC receives this signal.
YC89 YDC9 |Tool alarm 2 The tool status is changed to 4 when the NC receives this signal.
vceA | yDea | Data count valid The _tool usage data is not counted when this signal is not being
received.
YC8B YDCB | Tool life management input Tool life management is executed when NC receives this signal,

and the output during tool life management is output to PLC.
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10.1 Tool Life Management (Machining Center System)

(3) Rregisters
R (part system)

1st part [ 2nd part Name Details
system | system
RS04 R704 M code data 1 This No. is designated with the M command.
R505 R705
R536 R736 T code data 1 This No. is designated with the T command.
R537 R737
R567 R767 Group in tool life This is the No. of the group for which life management is active.
management
R628 R828 . This is the usage time and work count of the tool for which life
Tool life usage data : ;
R629 R829 management is active.
R630 R830 Number of registerable tool This is the number of tools for which life management is active.
life control tools
R2588 | R2788 ;—gﬁl life management data This is the tool life data sort necessity flag.
R2590 | R2790 Too! group number This is the tool group No. commanded with the T command.
R2591 R2791 designation

R (ATC, life management): Tool life management data (NC — PLC) standby tool data

1st part | 2nd part

Name Details
system | system

R11800 [R11850 |T life mgmt
R11801 |R11851 Standby tool: Group No.

This is the standby tool's group No.

R11802 [R11852
R11803 [R11853

Standby tool: Tool No. This is the standby tool's tool No.

R11804 |R11854 Standby tool: Flag/Status | This is the standby tool's flag/status.

R11805 [R11855 Standby tool: Auxiliary data | This is the standby tool's auxiliary data.

R11806 |R11856 Standby tool: Cumulative

~11807 |R1l857 usage time This is the standby tool's usage time.

R11808 |R11858 Standby tool: Service

~11809 |R1l859 lifetime This is the standby tool's service lifetime.

R11810 |R11860 Standby tool: Cumulative

This is the standby tool's work count time.
usage count

R11811 [R11861 Standby tool: Service life

This is the standby tool's service life count.
count

R11812 |R11862 Standby tool: Cumulative
R11813 |R11863 usage wear amount

This is the standby tool's usage wear amount.

R11814 |R11864 Standby tool: Service life

11815 |Ril86s wear amount This is the standby tool's service life wear amount.

R11816 |[R11866 Standby tool: Length
R11817 |R11867 compensation amount

This is the spare tool's length compensation amount.

R11818 [R11868 Standby tool: Radius

~11819 |R1l869 compensation amount This is the standby tool's radius compensation amount.

R11820 [R11870 Standby tool: Length wear
R11821 [R11871 amount

This is the standby tool's length wear amount.

R11822 |R11872 Standby tool: Radius wear

~11823 |R11873 amount This is the standby tool's radius wear amount.
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10.1 Tool Life Management (Machining Center System)

R (ATC, life management): Tool life management data (NC —» PLC) Active spindle tool data

1st part | 2nd part Name Details
system | system
R11824 | R11874 |T I|fe_mgmt . This is the active tool's group No.
R11825 | R11875 Active tool: Group No.
R11826 | R11876 Active tool: Tool No. This is the active tool's tool No.
R11827 | R11877
R11828 | R11878 | Active tool: Flag/Status This is the active tool's flag/status.
R11829 | R11879 | Active tool: Auxiliary data | This is the active tool's auxiliary data.
R11830 | R11880 | Active tool: Cumulative s . . ;
. This is the active tool's usage time.
R11831 | R11881 | Usage time
R11832 | R11882 Active tool: Service lifetime | This is the active tool's service lifetime.
R11833 | R11883
R11834 | R11884 Active tool: Cumulative This is the active tool's work count time.
usage count

R11835 | R11885 ?gﬂxte tool: Service life This is the active tool's service life count.
R11836 | R11886 | Active tool: Cumulative L : .

This is the active tool's usage wear amount.
R11837 | R11887 usage wear amount
R11838 | R11888 | Active tool: Service life L . . T

This is the active tool's service life wear amount.
R11839 | R11889 | Wear amount
R11840 | R11890 | Active tooI:_Length This is the active tool's length compensation amount.
R11841 | R11891 compensation amount
R11842 | R11892 | Active tool: Radius o . . : ;

. This is the active tool's radius compensation amount.

R11843 | R11893 | compensation amount
R11844 | R11894 | Active tool: Length wear This is the active tool's length wear amount.
R11845 | R11895 | amount
R11846 | R11896 | Active tool: Radius wear L . . :

This is the active tool's radius wear amount.
R11847 | R11897 | amount

R (ATC, life management): Tool life management data (NC — PLC) Spindle/Standby tool Nos.
1st part | 2nd part Name Details
system | system
R122 R1221 . . o . .
00 0 T life mgmt Spindle tool No. | This is the active spindle tool No.
R12201 | R12211
R12202 | R12212 . -
T life mgmt Standby tool No. | This is the standby tool No.

R12203 | R12213
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10.2 External Search

10.2 External Search

External search is a function that searches the machining program according to the machining program
storage device, program No., sequence No. and block No. designated from the user PLC.

10.2.1 Detailed Explanation
The flow of the external search execution process is given below.

(1)
()
®3)

(4)
(5)
(6)
()

The user PLC sets the device, program No., sequence No. and block No.

The user PLC sets the external search strobe signal ON.

The NC searches for the target machining program from the designated device, program No., sequence
No. and block No.

The NC sets the search results as the external search status.

The NC turns the external search finished signal ON.

The user PLC turns the external search strobe signal OFF.

The NC turns the external search finished signal OFF.

Flow of external search process for 1st part system

NC © UserPLC

4

Set search results |—> R500 External search status — > Refer to with error check, etc.
N N
N
R2525 Device No. <—| Set device No. |
R2526 (1)
— Program No. — 4—' Set program No.
R2527 g prog |
< R2528
— Sequence No. — <—| Set sequence No.
R2529 a i |
R2530
— Block No. — <—| Set block No.
R2531 |
O] Search process External search @

execution

(®)

External search
finished signal ON

™

External search
finished signal OFF

strobe signal ON

External search

—
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10.2 External Search

10.2.2 PLC — NC Interface Signal

Part system No.

Signal name 1st part 2nd part 3rd part 4th part

system system system system

External search device No. R2525 R2725 R2925 R3125
External search program No. R2526 R2726 R2926 R3126
R2527 R2727 R2927 R3127

External search sequence No. R2528 R2728 R2928 R3128
R2529 R2729 R2929 R3129

External search block No. R2530 R2730 R2930 R3130
R2531 R2731 R2931 R3131

External search strobe YC1D YD5D YE9D YFDD

(1) External search device No.

The device storing the machining program to be searched is designated with a No.
When a front CF card is selected in 70 Series, either "2" or "4" can be selected.

Device number Device
0 Memory
1 HD (D drive)
2 IC card (Drive E)
3 Floppy disk (Drive A)
4 High-speed program server
5 Tape (RS232C)

(2) Program No.
Designate the No. of the machining program to be searched as a binary. 1 to 99999999 (8 digits)

(3) Sequence No.
Designate the sequence No. of the machining program to be searched as a binary. 1 to 99999 (5 digits)

(4) Block No.
Designate the block No. as a binary. 0 to 99999 (5 digits)

(5) External search strobe
The NC starts the external search at the rising edge of this signal.
The combinations of designation conditions and correspondence of the search blocks are shown below.
Under each condition, the search block + block with designated block No. are searched.

Condition Search block
Program No. Sequence No.
Designated Designated Designated sequence No. for designated program
Designated Not designated (= 0) |Head of designated program
Not designated (= 0) |Designated Designated sequence No. in currently selected program
Not designated (= 0) [Not designated (=0) |Error: 4 Referto 10.2.5 External search status
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10.2.3 NC — PLC Interface Signal

Part system No.

Signal name 2nd part 3rd part 4th part
1st part system
system system system
External search finished XC1D XD5D XE9D XFDD
External search status R500 R700 R900 R1100

(1) External search finished

This turns ON when the external search is finished. This also turns ON when an error occurs.
This signal turns OFF when the "External search strobe signal” is turned OFF from the user PLC.

(2) External search status

The status at the end of the external search is output.
Refer to "10.2.5 External search status".

10.2.4 Timing Chart
The timing chart for the external search is shown below.

External search strobe
(PLC—> NC)

Processing external search

(NC internal state) / \

External search finished signal |

(NC—PLC) \
External search status \ |
(NC—>PLC)

10.2.5 External Search Status

The correspondence of the external search status values and details output from the NC based on the
external search is shown below.

External search Details Remedy
status value
0 Normally finished -
1 Operation search is being carried out Wait for other function's operation search
to finish before searching.
2 Search was attempted while the program | Stop the program before searching
was running
A device that does not exist or which is Confirm the presence of the device, and
disabled was designated that the device is within the specifications
4 The program file is not designated Designate the program No. or sequence
No.
The block with the designated program
5 No., sequence No. or block No. was not -
found
6 The external search specifications are not |Check the specifications
available

Il -260



10. PLC Help Function
10.2 External Search

10.2.6 Precautions

Even if the external search strobe is already OFF when the NC finishes the external search, the external
search finished signal will turn ON for one cycle of the user PLC.

10.2.7 Usage Example
An example of the external search ladder for 1st part system is shown below.

External search start signal
M8000
—| I [ PLS M8001 ]— External search start pulse

External search start pulse
M8001

| [~ i
—| | L MOV D101 R2525 ]— Set external search device No.

4[DMOV D102 R2526]— Set external search program No.
4[DMOV D104 R2528]— Set external search sequence No.
HDMOV D106 R2530]— Set external search block No.

I: SET YC1D ]_ ‘I(;L'J\lrn external search strobe signal

External search finished signal
XCOF

| [ ;
—| I L MOV R500 D108 ]— Retrieve external search status

[ RST YC1D ]_ '(r)l,'I:rE external search strobe signal

Il1-261



10. PLC Help Function
10.3 PLC Axis Control

10.3 PLC Axis Control

This function allows an independent axis to be controlled with commands from the user PLC, separately from
the NC control axis.

10.3.1 Specifications

Item Details
Number of control axes |Max. :2 axes (700 Series), 6 axes (70 Series)
Simultaneous control The PLC control axis is controlled independently of the NC control axis.
axes Simultaneous start of multiple PLC axes is possible.
Command unit Least command increment (Note 1) 0.001mm (0.0001 inch)

0.0001mm (0.00001 inch)
0.00001mm (0.000001 inch)
0.000001mm (0.0000001 inch)

Feedrate 0 to 1000000 mm/min (0 to 100000 inch/min)
(The speed is fixed regardless of the unit system.)
Movement commands Incremental value commands from the current position.

Absolute value commands of the machine coordinate system.
0 to £99999999 (Note 1)

Operation modes Rapid traverse, cutting feed

Jog feed (+), ()

Reference position return feed (+), (-)

Handle feed
Backlash compensation |Provided
Stroke end Not provided
Soft limit Provided
Rotation axis commands |Provided
Absolute value commands....... Rotation amount within one rotation.
(Rotates the remainder divided by
rotational axis division count.)
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)

(Note 1) The following units are used for the input/output data in PLC axis control according to the parameter
"#1005 plcunit” setting.

Setting value Unit
B 0.001 mm (0.0001 inch)
C 0.0001 mm (0.00001 inch)
D 0.00001 mm (0.000001 inch)
E 0.000001 mm  (0.0000001 inch)

The screen display changes as follows according to the parameter "#1003 iunit" setting.

Setting value Unit Display
B 0.001 mm (0.0001 inch) Displays up to three digits after the decimal point
C 0.0001 mm (0.00001 inch) Displays up to four digits after the decimal point
D 0.00001 mm (0.000001 inch) [Displays up to five digits after the decimal point
E 0.000001 mm  (0.0000001 inch) [Displays up to six digits after the decimal point

(Note 2) The unit system is split into the display (iunit) and control data (plcunit), so when confirming the
effective value of the PLC axis control data on the screen, set the display unit (iunit) to the same unit
as the control data unit (plcunit).
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Other restrictions
(1) There is no mirror image, external deceleration or machine lock function.

(2) Rapid traverse 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 stop. The emergency stop is valid in the same manner as the NC

control axis.

10.3.2 Detailed explanation

The flow of the process during PLC axis control execution is shown below.
(1) The user PLC sets the control data in the R register.

(2) The user PLC sets the PLC axis control information address in the R register.

(3) The user PLC turns the PLC axis control valid signal ON.
(4) The NC executes PLC axis control based on the control data.

During PLC axis control, the status, alarm details, machine position and remaining distance are set in the R

register.

Flow of PLC axis control for 1st PLC axis in single mode

NC User PLC
RA440 R1n < | Set PLC axis control (2)
information address
./ A A
A4 A4
| ¢————————R1n+0 (Not used) - I Set control data | (2)
Rin+1 Status
R1n+2 Alarm details
(R1n+3 Control signal
Rin+4 (Not used) (Note)
R1n+5 Operation mode
< R1n+6 ><—
- Feed rate -
R1n+7
R1n+8
- Movement data —
\Rln+9
R1n+10
- Machine position —
R1n+11
—
R1n+12
- Remaining distance —
R1n+13
\
(4) Execution of PLC axis P PLC axis control (3) <

control and setting of
status during process, etc.

valid signal ON

(Note) Refer to "(4) Axis specification” in "10.3.4 Details of PLC Axis Control Information Data" for the

explanation of unused register No. R1n+4.
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10.3.3 PLC Interface

The PLC and NC interface is carried out by turning ON the PLC axis control valid signal or the PLC axis
control buffering mode valid signal after the PLC sets the control information data in the R register.

The operation is executed in single mode if the PLC axis control valid signal is ON, executed in buffering
mode if the PLC axis control buffering mode valid signal is ON.

Single mode and buffering mode cannot be operated simultaneously. An alarm (command mode overlap)
occurs when the valid signal of either mode is turned ON while the other mode is operating. Note that the
alarm does not cancel the operation in the first active mode.

Refer to "10.3.8 Single Mode" and "10.3.9 Buffering Mode" for the details of each mode. For the details of
alarms, refer to "(2) Alarm Details" in "10.3.4 Details of PLC Axis Control Information Data".

1)

)

®)

PLC axis control valid signal

The PLC axis control process is executed in single mode with the control information data while the PLC
axis control valid signal is ON.

The reset state is activated when the PLC axis control valid signal is turned OFF. In this case, the axis
control is reset only once; when the ON signal is turned OFF.

. PLC axis No.
Signal name - - - - - -
1st axis | 2nd axis | 3rd axis | 4th axis 5th axis 6th axis
PLC axis control valid Y770 Y771 Y772 Y773 Y774 Y775

PLC axis control buffering mode valid signal

When the PLC axis control buffering mode valid signal is ON, the PLC axis control is executed upon the
control information data in buffering mode.

If the PLC axis control buffering mode valid signal is turned OFF, the axis control is reset. In this case,
the axis control is reset only once; when the ON signal is turned OFF.

Signal name Common for all axes

PLC axis control
buffering mode valid

Y723

PLC axis control information address

The PLC axis control information address stores head R registers of the control information for each PLC
axis.

. PLC axis No.
Signal name - - - - - -
1st axis | 2nd axis | 3rd axis 4th axis 5th axis 6th axis
PLC axis control R440 R441 R442 R443 R444 R445
information address

(Note 1) The following R registers can be used.
R8300 to R9799 (Area backed up by battery)
R9800 to R9899 (Area not backed up by battery)
(Note 2) If the setting value of R register is out of range or odd number, the target PLC axis turns invalid.
(Note 3) In the following explanations, the R register Nos. stored in the PLC axis control information
address are indicated as R1n for the 1st axis, R2n for the 2nd axis, R3n for the 3rd axis, and
R4n for the 4th axis, R5n for the 5th axis, R6n for the 6th axis.
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(4) PLC axis control buffering mode information address

The PLC axis control buffering mode information address stores head R registers of the buffering mode
control information for each PLC axis. (Note 1)

Signal name Common for all axes

PLC axis control buffering
mode information address

R448

(Note 1) The following R registers can be used.
R8300 to R9799 (Area backed up by battery)
R9800 to R9899 (Area not backed up by battery)
(Note 2) If the setting value of R register is out of range or odd number, the target PLC axis turns invalid.
(Note 3) In the following explanations, the R register Nos. stored in the PLC axis control buffering mode
information address are indicated with Rn. The PLC axis control information data arrangement
follows the arrangement of "R1n" and others, which is referred in "(3) PLC axis control
information address".

(5) PLC axis control information data

The control information data is stored in the R register value indicated by the PLC axis control
information address and the subsequent register values before starting the PLC axis control process.
The control information data arrangement is shown below.

. PLC axis No.
Signal name - . - - - -
1st axis | 2nd axis | 3rd axis | 4th axis | 5th axis | 6th axis
(Not used) Rln+0 R2n +0 R3n+0 R4n +0 R5n + 0 R6n + 0
Status Rin+1 R2n +1 R3n+1 R4n + 1 R5n + 1 R6n + 1
Alarm details Rin+2 R2n+2 R3n+2 R4n + 2 R5n + 2 R6n + 2
Control signal Rin+3 R2n +3 R3n+3 R4n + 3 R5n + 3 R6n + 3
Axis specification (Note) Rln+4 R2n + 4 R3n+4 R4n + 4 R5n + 4 R6n + 4
Operation mode Rin+5 R2n +5 R3n+5 R4n +5 R5n +5 R6én +5
Feedrate Rin+6 R2n + 6 R3n+6 R4n + 6 R5n + 6 R6n + 6
Rin+7 R2n +7 R3n+7 R4n + 7 R5n + 7 R6n + 7
Movement data R1n +8 R2n + 8 R3n + 8 R4n + 8 R5n + 8 R6Nn + 8
Rin+9 R2n +9 R3n+9 R4n +9 R5n +9 R6n +9
Machine position Rin+10| R2n+10| R3n+10| R4n+10| R5n+10| R6Nn+ 10
Rin+11| R2n+11| R3n+11| R4n+11| R5n+11| R6Nn+11
Remaining distance Rin+12| R2n+12| R3n+12| R4n+12| R5n+12| R6N + 12
Rin+ 13| R2n+13| R3n+13| R4n+13| R5n+ 13| R6n +13

(Note) Axis specification is valid only for buffering mode.
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10.3.4 Details of PLC Axis Control Information Data

(1) Status

The status is set by the NC to indicate the execution status of this function instruction and the status of
the axis being controlled.

FEDCBA9876543210

Rin+1 | || [T ]]
(1st axis)
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. zZP Reference position reached D:
6: IMP In in-position E:ALM2 Axis in control alarm
7: WAIT Axis movement wait F:ALM1 Control information data

designation alarm

bit 0: 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.

bit 1: 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 PLC axis control valid is "0".

bit 2: move  Axis moving
This bit turns ON when the machine is moving, and turns OFF when the machine is stopped.

bit 3: SA __Servo ready

This bit turns ON when the servo is ready.
It turns OFF during emergency stops and servo alarms.

bit 4: 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 position reached
This bit turns ON when the reference position is reached after completion of a reference position
return.
It turns OFF when the machine moves.
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bit 6: IMP___In in-position
This bit turns ON when the PLC axis is in the in-position state, and turns OFF when not in the
in-position state.

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 status. It turns OFF when the previous block movement is
completed and the movement of the next block begins.

bit 8: 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.

bit E: 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
PLC axis control valid signal 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
S03 Servo alarm 52 1

L

PLC axis

bit F: ALM:1  Control information data designation alarm

This bit turns ON when the designated details of the control information data are illegal. When an
alarm occurs for the simultaneous operation of buffering mode and single mode, the mode
designated later is not executed and the mode designated first continues processing.

PLC axis control is not executed when any other alarm occurs. Turn the bit OFF by correcting the
data, outputting a reset signal, or setting PLC axis control valid signal to O.

(Note) The status of the PLC axis, to which the PLC axis control valid signal is ON, is automatically
updated.
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(2) Alarm details
The alarm Nos. of status ALM1 and ALM2 are set.

8 7 0
G5t axte) [ ALML Alarm No. [ ALM2 Alarm No. |

The details of each alarm No. are shown below.

ALM1 (Control information data designation alarm)

Alarm No. Details

01 Con_trol 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

07

10 Reference position return not complete (absolute value command not
possible)

11

12 Command modes overlap (Note 1)

ALM2 (Axis in control alarm)

Alarm No. Details
Servo alarm (Alarm No. is displayed in the PLC axis monitor screen.

0 Refer to the Drive Unit Maintenance Manual for details.)
1 Z-phase not passed

2 Soft limit (+)

3 Soft limit (-)

(Note 1) This alarm occurs before the simultaneous operation of single mode and buffering mode.
(Note 2) The alarm details of the PLC axis, to which the PLC axis control valid signal is ON, are
automatically updated.
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(3) 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 axis.

FEDCBA9876543210

Ro+3 | | [ [ [T ]]

(1st axis)

bit 0: Start bit 8 : Absolute value command

1: Interlock

2: Reset

3: Servo OFF

4: Axis removal
5: Axis removal 2
6:

7.

TMOOW®W>»o©

bit 0: Start

Starting begins at the rising edge (OFF -> ON) of the start signal, based on the control information
data.

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.

bit 1: 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).

bit 2: 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.

bit 3: Servo OFF

bit4:

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.

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 reference position return will become incomplete when the axis is removed. Therefore, a
dog-type reference position 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.

(4) Axis specification
PLC axis No. is designated.

R1n+4 Axis specification

(1st axis)

0: 1st axis
1: 2nd axis
2: 3rd axis
3: 4th axis
4: 5th axis
5: 6th axis

Only buffering mode allows the axis specification upon this data.
Single mode, which provides the PLC axis control valid signal for each axis, does not allow the axis
specification upon this data.

(5) Operation Mode

The operation mode for the PLC axis is designated.
For example, in the handle mode, R1n+5=6 (DATA) is set.

R1,+5 | Operation mode |
(1st axis)

(Numeric value data)

: Rapid traverse (GO0)

: Cutting feed (G1)

: Jog feed (+)

: Jog feed (-)

: Reference position return (+)
: Reference position return (-)
: Handle feed

OB WNEO

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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(6) Feedrate

When the operation mode is cutting feed or jog feed (operation mode, register = 1 to 3), the PLC axis
feedrate is designated with a binary code.

R1,+6
R1,+7
(1st axis)

- Feedrate .

Designation value : 1 to 1000000 mm/min. (0.1 to 100000 inch/min.)

(Note 1) The speed unit is fixed regardless of the unit system set with the command unit.

(Note 2) The feedrate designated in the parameters is used for the rapid traverse mode and reference
position return mode.

(Note 3) The feedrate can be changed during axis movement. In that case, change using a direct
feedrate data (R1n + 6, 7) is possible.

(7) Movement Data

When the operation mode is rapid traverse or cutting feed, the movement data is designated with a
binary code.

R1,+ 8
R1,+9
(1st axis)

Movement data .

Designation value : 0 to £99999999

(Note 1) Refer to the explanations in "10.3.1 Specifications" "#1003 iunit" and "#1005 plcunit" for details
on the unit.

(Note 2) 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 3) If the movement amount is changed during axis movement, the new movement amount will be
validated at the next start.
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(8) Machine Position

The machine position output to the machine system is expressed. The machine position becomes the
Rfp (reference position) when the reference position is reached.

R1,+ 10
R1,+ 11
(1st axis)

Machine position (input unit)

(Note 1) Refer to the explanations in "10.3.1 Specifications" "#1003 iunit" and "#1005 plcunit" for details
on the unit.

(Note 2) The alarm details of the PLC axis, to which the PLC axis control valid signal is ON, are
automatically updated.

(9) Remaining Distance

The remaining distance of the movement data output to the machine system is expressed.

R1,+ 12
R1, + 13
(1st axis)

Remaining distance (input unit) -

(Note 1) Refer to the explanations in "10.3.1 Specifications" "#1003 iunit" and "#1005 plcunit" for details
on the unit.

(Note 2) The alarm details of the PLC axis, to which the PLC axis control valid signal is ON, are
automatically updated.
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10.3.5 Timing Chart

(1) For rapid traverse and cutting feed mode

PLC axis control

valid signal

[1 [

Start

busy
den / 7 ]
/

L |
Speed / ;

(2) For jog feed mode

PLC axis control
valid signal 4

Start 4 |

busy I

move g |

Speed

(Note) The axis moves by jog feed only during start ON.
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(3) For reference position return feed mode
(a) Dog-type reference position return

PLC axis control
valid signal _]

| (G1 mode)

Speed

(Note 1) The axis moves by reference position return feed only during start ON. Turn the start OFF after
confirming that the reference position has been reached.
(Note 2) The first reference position return after the power is turned ON is always dog-type. All returns

after that are high-speed reference position returns.

(b) High-speed reference position return

PLC axis control
valid signal
Start — 1 F 4 [
busy ’
den —|
£
L

move é
zP /
Speed (G1 mode)
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(4) For handle feed mode

PLC axis control

valid signal
Start ( £|
busy | |
den
move
Handle
Speed

(Note) Handle feed is possible only during start ON.

(5) When the interlock signal is ON (= 1)

PLC axis control

valid signal —I
Start l_l
[ 1
Interlock ! '
busy A ! [
den ] b i /
| ! 4
move — | ! |_"_|
\ }
Speed i
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(6) When the reset signal is ON (= 1)

PLC axis control
valid signal 4

Start l_l

Reset

( 3
i L\
busy
1

den

‘ |
move

Speed

(7) When the servo OFF signal is ON (= 1)

PLC axis control
valid signal —

Start |_|

Servo OFF

/ EE—
busy 4Q “‘

den —|

;
;
move — |

svon f

—

-

Speed

am
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(8) When the PLC axis control valid signal is OFF (= 0)

PLC axis control

valid signal — |

Start [ (

busy

den | |
move g |

Speed
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10.3.6 Reference Position Return Near Point Detection
Set the near point dog signal of the PLC axis reference position return for the following devices in the PLC.

Device No. Signal name
Y718 *PCD1 PLC axis near point detect 1st axis
Y719 *PCD2 PLC axis near point detect 2nd axis
Y71A *PCD3 PLC axis near point detect 3rd axis
Y71B *PCD4 PLC axis near point detect 4th axis
Y71C *PCD5 PLC axis near point detect 5th axis
Y71D *PCD6 PLC axis near point detect 6th axis

(Note) The responsiveness when the dog signal is set in PLC middle-speed processing is worse than when
set in PLC high-speed processing.

10.3.7 Handle Feed Axis Selection
The axis is designated for the following devices when handle feed is carried out with a PLC axis.

Device No. Signhal name
Y720 HS1P PLC axis 1st handle valid
Y721 HS2P PLC axis 2nd handle valid
Y722 HS3P PLC axis 3rd handle valid

When Y720, Y721, Y722 are ON, each handle changes to PLC axis dedication.

YC40 to YC44, YCA47, YC48 to YCAC, YCA4F, YC50 to YC54 and YC57 used with the normal control device
are used to select each handle axis.

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 Y720, YC40 to YC44 and YCA47.

(Note) The handle feed magnification is also used for NC control axes.
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10.3.8 Single Mode

In the single mode, the command to PLC axis (control information data) is set in one block. Only one
command is used for the PLC axis control.

10.3.9 Buffering Mode
In the buffering mode, the PLC axis command (control information data) is commanded to several blocks.

10.3 PLC Axis Control

This enables smooth changeover of commands.

Axis specifications can be set to each control information data. Up to three axes can be controlled in

sequence. (Refer to "G1— G1— GO0— G1 (two axes)" in "(2)Timing Chart".)

(1) Control information data

Rin+

Control
information
data A

R1n+1

Control
information
data B

R1n+2

Control
information
data C

(Note) Only one set of the buffering mode can be commanded. If two or more sets are commanded

The control data for the buffering mode is set
in three blocks.

The contents of each control information data
have the same configuration as the normal
control information data.

When executing, the axis is moved in the
order that each control information is started.
When the movement is completed, the
movement for the next block starts.

(If the start signals are turned ON
simultaneously, the blocks are executed in the
order of A, B and C.)

simultaneously, the sets commanded later will cause an alarm.
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(2) Timing chart
Gl G1— GO0— G1 (same axis)

PLC axis control
valid signal —I
/ Start [ M

/
A \

move » \
\_ Wait \ L{
/~ Start [] \

|
B den / <A| \\

move
e

( Start

busy

/I_I

/

|
R

Speed

(Note) Change and start the data after the busy signal turns OFF.
Starting while the busy signal is ON will be ignored.
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Gl— G1— GO0— G1 (two axes)

PLC axis
valid signal

-

move
K wait \

10.3 PLC Axis Control

control

Axis
_X 0 X

number

Start ]

den

Start |_|/ / \
| || el |
’ den | [

[ umber —X 0
Start M1 I
busy / I /
o /

|

\ m:v\: ;nlj—z\
:

e AXis
number —x

1st axis speed

2nd axis speed
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10.3.10 PLC Axis Monitor
The PLC axis operation status can be confirmed by checking the PLC section on the servo monitor.

10.3.11 Absolute Position Detection

The absolute position of the PLC axis can be detected in the same manner as the NC control axis.

The initial setting operations are the same as the NC control axis. However, the following restrictions apply to
the absolute position detection with the PLC axis.

(1) Automatic initialization is not possible.

(2) The verify function cannot be used.

(3) The near zero-point signal cannot be output.

10.3.12 Usage Example
The following shows an example of the PLC axis control ladder for the 1st PLC axis in single mode.

PLC axis control start signal
M8000

_| I [ PLS M8001 | PLC axis control start pulse

PLC axis control start pulse
M8001

[ MOV K1 R9803 || Set PLC axis control signal

- [ MOV D102R9805 | —{ Set PLC axis control operation mode
[ DMOV K60000 R9806 |—{ Set PLC axis control feedrate

——[ DMOVD103 R9808 — set PLC axis control movement data
| MOV K9800 R440 |— set PLC axis control information address

4[ SET Y770 :I— Turn PLC axis control valid signal ON

PLC axis control valid signal

Y770
—| I EMOV R9801 K4M8008:|— Retrieve status from PLC axis control information
busy(bit0)
M8008
4[ RST Y770 :I— Turn PLC axis control valid signal OFF
—[MOV KO R9803 ]— Reset PLC axis control signal
4[ RST MSOOO]— Turn PLC axis control start signal OFF
Control data Setting value
Control signal Start
Operation mode D102 value
Feedrate 60 mm/min
Movement data D103 value (Value multiplied by plcunit unit.)
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10.4 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.

File register

Details

File register

Details

R5700, 5701

$1 compensation data 1st axis

R5716, R5717

$2 compensation data 1st axis

R5702, 5703

$1 compensation data 2nd axis

R5718, R5719

$2 compensation data 2nd axis

R5704, 5705 [$1 compensation data 3rd axis R5720, R5721 -
R5706, 5707 [$1 compensation data 4th axis R5722, R5723 -
R5708, 5709 - R5724, R5725 -
R5710, 5711 - R5726, R5727 -
R5712, 5713 - R5728, R5729 -
R5714, 5715 - R5730, R5731 -

(Note) File resisters for $1 are used for models with no part systems.

Data in file registers (R5700 to R5731) is not backed up. If it must be backed up, use back-up file registers

(R8300 to R9799).

(Note)

constant and servo follow delay are not contained.

Il - 283

The maximum delay to compensation is (one user PLC scan + 15ms). However, smoothing time




10. PLC Help Function
10.5 Alarm Message Display

10.5 Alarm Message Display

The details of the alarms which occur during the sequence (user PLC) process can be displayed on the
setting and display unit.
There are two types of alarm message, which can be selected with a parameter (described later).

Format Alarm message
Max. number of messages | 1024 messages
Max. data length 46 bytes per message
Number of 4 messages

Display messages

F type / R type

Interface (classification No. designated)
Available language 8 languages
Store method User PLC attached data

10.5.1 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) Ftypeinterface

This interface applies to 1024 points of temporary memory FO to F1023.
If temporary memory F is used as the alarm interface, do not use it for another purpose.

Oth message of message table is displayed (dn1l).
2nd message of message table is displayed (dn2).
3rd message of message table is displayed (dn3).
5th message of message table is displayed (dn4).

1—» F1023

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 PLC ERROR m" is displayed.
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10.5 Alarm Message Display

R type interface

This interface applies to file registers R2556 to R2559. 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 ——>{ R2556 ——— 1st message of message table is displayed (dnl).
0 ——> R2557 :> 20th message of message table is displayed (dn2)
20—> R2558"" ] m——— 5th message of message table is displayed (dn3)

5 —> R2559"

The messages are displayed starting at the message corresponding to R2556 from top to bottom.
Since message display is cleared by setting the R register to 0, No. 0 in the table message cannot be
used in the R type.

If greater value than the number of prepared messages, m is set in the R register, the message "USER
PLC ERROR m" is displayed.

Alarm classification display (Only for Alarm message type)

Classification No. can be displayed following the message to be displayed regardless of the F or R type.
(dnl to dn4 in the figure of (1) and (2))

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 2)

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 2) The display of the classification No. by cause is updated when an alarm message display
changes. It is not updated if only the contents (dnl to dn4) of the specified data register (Dnl to
Dn4) change. If the contents of the specified data register are 0, no classification Nos. are
displayed.
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10.5.2 Screen Display
Screen display depends on the message type as described below.
(1) Alarm message type

Message length is up to 46 characters.
Alarm messages corresponding to four classification Nos. can be displayed.

Example of setting and display unit display

A maximum of four messages
can be displayed at a time

10.5.3 Message creation
(1) Alarm message type

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 enter message data.

The maximum length of an alarm message is 46 characters.

A maximum of 1024 alarm messages can be prepared. For details, refer to "1l PERIPHERAL
DEVELOPMENT ENVIRONMENT".
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10.5.4 Parameters

1)

)

PLC alarm message selection parameter

[Bit selection parameter screen]

7 6 5 4 3 2 1 0 <—Bit
#(6450) Data (O O O O O O 0 O0)

Use No. 6450. L 0: PLC alarm message display in user PLC

The operation is as the following depending on the bit state of the bit selection #6450.

Bit6=0
The PLC alarm message in the user PLC is displayed as usual.
Bit6=1

Do not set this value, which clears the display of PLC alarm message.

Language selection parameter

There are two methods for the message data language selection. Method 2 (Method linked with
language selection on the setting and display screen) is recommended although both methods are
available.

(Method 1) Specify with 3 bits of bit selection parameter #6453 bit 0 to 2. (Language selection method
using PLC alone)

(Method 2) Specify with display language selection parameter (Base specifications parameter #1043)
(Method linked with language selection on the setting and display screen)

Each method has a different storage method. Refer to "lll PERIPHERAL DEVELOPMENT
ENVIRONMENT 4.4 File Name" for details.

The parameter specifications where method 1 (Language selection method using PLC alone) is applied
is shown below.

[Bit selection parameter screen]

7 6 5 4 3 2 1 0 <—B8i
#(6453) Data (O O 0O O O 0 0 0)

Use No. 6453. L Message language selection code
No. > Bllt 0 Notes
0 0 0 | Thelanguage 1 is displayed.
0 O 1 | Thelanguage 2 is displayed.
0 1 0 | Thelanguage 3 is displayed.
0 1 1 | Thelanguage 4 is displayed.
#6453 1 0 0 | Thelanguage 5 is displayed.
1 0 1 |Thelanguage 6 is displayed.
1 1 0 |Thelanguage 7 is displayed.
1 1 1 |Thelanguage 8 is displayed.
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(3) For Rtype selection parameter
Set the parameter on the bit selection screen of PLC parameter (setup para).

[Bit selection parameter screen]
7 6 5 4 3 2 1 0 <—Bi
1

#(6450) Data (0O O O O O O )
—I_— 0: Alarm message invalid.

1: Alarm message valid.
Use No. 6450.

0: F type interface

1: R type interface

[Reference] #6450 corresponds to the high-order byte of the file register R7824.
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10.6 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.

10.6.1 Interface

An operator message is displayed by setting the No. of the operator message table to be displayed in file
register R2560. It is cleared by setting R2560 to 0. Thus, No. O of the operator message table cannot be

displayed. Display example

Message processing module

n |::> R2560

-

Message table

0| AAA....A
1| BBB....B —
2| ccc....c v
Max. of 60 characters Class number
n| NNN....N

n+l| ABC....Z
n+2| Al2...... B }

Max. of 60 characters

Mmes=32e Jl

As with alarm messages, the contents of the data register specified for the class No. display in operator
message preparation are also displayed when creating operator message.

(Note 1) The class No. display is updated when the contents of file register R2560 change. It is not updated
if only the contents of the specified data register (Dn) change.
To change the class No. display only, the contents of R2560 must be cleared to 0. If the contents of
the specified data register are 0, no class Nos. are displayed.
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10.6.2 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.

However, the number of operator messages may be limited depending on the available memory capacity.
For details, refer to the section "Il PERIPHERAL DEVELOPMENT ENVIRONMENT".

10.6.3 Operator Message Display Validity Parameter
Set the parameter on the bit selection screen of PLC parameter (setup para).

[Bit selection parameter screen]

76543210 <—bhit
#(6450) Data (00000000)

L L 0 : Operator message display invalid.
Use No. 6450 1 : Operator message display valid.

[Reference] #6450 corresponds to the high-order byte of file register R2924.
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10.7 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 switches can be turned ON and OFF from the PLC Switch screen
or the user PLC. The switch names can be given as desired.

10.7.1 Explanation of Screen
The screen is explained below.

Corresponding to Corresponding to Y680

Y680, Y6CO /

| +AUTO RT
2 BLOCK DELETE
3 MANUAL ABS
i -
> For th itch
g 29 or the switch name, a N B g
string of up to 14
é ADRL I gi characters (2-byte code N @B @
9 1L« i character requires
Switch state 2-character space) can be
}? JFON: * OFF: Nothing displayed.
£
l 1
}% gg Correspondinlg to \SS?F, Y6CF
Corresponding to Y68F
1 |

Switch No. movement cursor

Modal | Tree Time |Com var|lLoc var|P corr
Settina| oy | oF Eless
valid

\ﬂ—J

Switch ON/OFF menu
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10.7.2 Explanation of Operation

To turn ON or OFF a switch, press the "setting valid" key, move to arbitrary No. with the cursor of #No., then
press "ON" or "OFF" menu key.
Depending on the state of the switch, its input device X is turned ON or OFF and accordingly the switch mark

indicates the ON or OFF state.
PLC switch §

# Name
To turn block start interlock ON | +AUTO RESTART
2 BLOCK DELETE
Move to "#4" with the 3 -ﬂ-HUl— -ﬂ-B _
cursor keys %1 *OPTIOWAL STOP
B
Press the switch ON menu 7 MACRD IMT.
key. g
9 TLM
18 TLMS
11 J2-CT

To display the switch validity state, etc., the switch name can be highlighted. To do this, turn ON or OFF
output device Y corresponding to the switch name.

Reversing signal Y can reverse the switch ON/OFF states. When reversing signal Y is activated, the ON/OFF
state of the corresponding switch and device X is reversed.

The corresponding table of the switch No., input device X, highlight output device Y, and reversing signal Y is

listed below:

Switch Corresponding device Switch No. Corresponding device
No. Input X | Output Y | Reverse Y Input X | Output Y | ReverseY
#1 X680 Y680 Y6CO #17 X690 Y690 Y6DO
#2 X681 Y681 Y6C1 #18 X691 Y691 Y6D1
#3 X682 Y682 Y6C2 #19 X692 Y692 Y6D2
#4 X683 Y683 Y6C3 #20 X693 Y693 Y6D3
#5 X684 Y684 Y6C4 #21 X694 Y694 Y6D4
#6 X685 Y685 Y6C5 #22 X695 Y695 Y6D5
#7 X686 Y686 Y6C6 #23 X696 Y696 Y6D6
#8 X687 Y687 Y6C7 #24 X697 Y697 Y6D7
#9 X688 Y688 Y6C8 #25 X698 Y698 Y6D8
#10 X689 Y689 Y6C9 #26 X699 Y699 Y6D9
#11 X68A Y68A Y6CA #27 X69A Y69A Y6DA
#12 X68B Y68B Y6CB #28 X69B Y69B Y6DB
#13 X68C Y68C Y6CC #29 X69C Y69C Y6DC
#14 X68D Y68D Y6CD #30 X69D Y69D Y6DD
#15 X68E Y68E Y6CE #31 X69E Y69E Y6DE
#16 X68F Y68F Y6CF #32 X69F Y69F Y6DF

(Note 1) Input devices X hold the state even if power is turned OFF.
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10.7.3 Signal Processing

Diaan [ Maint;

]
B
@ ¢ ) ghakracterd |
ackgroun color
MAMUAL ABS T g changes.
AOPTIONAL STOP BEE ; .
21 .
6 o0 !
7 MACRO INT. o3 g : gg g.
1
g 24 y .
9 TLM o5 :
18 TLMS o .
11 J2-CT 57 !
12 28 !
13 29 .
14 20 K !
15 31 .
I8 x07 [GHORE 32 !

Modal Com war|Loc var|P corr (92 =et !
Setting I
valid !
1
Switch input signal Status display signal
X680 Y680
>~ X680 1 ! s Y680 1 -
X681 Y681
0 —r > 0
X681 X682 Y682 Yesl
0 1 el 0
X682 |::> |::> Y682
X683 X9 Y683
X683 ! oA Y683 L
X8 \ 0
A : N T . Y684
f Validity

External switch

< When setting is done on the PLC switch screen, the input device X corresponding to the specified switch
No. is turned ON or OFF to switch over the switch state.

< When reversing signal Y is turned ON from the user PLC, its corresponding input device X and the switch
state are reversed. Reversing signal Y is reset immediately after the CNC reverses the input device X and
the switch state. It is turned ON by one pulse (scan) only also in the user PLC. In either case, when output
device Y is set to ON based on the input device X state, the corresponding switch name is highlighted.
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The following shows an example of operation of reversing signal Y from the user PLC.

(1) Two-point switch
(Example) When two opposite switches, chip conveyer manual and chip conveyer automatic, are

provided;
X68 X68 Y68
{ I—/H/ >—< Chip conveyor manual
[ SET /M
X68E X68F M1 Y6CE
| N
_| |_| |_| | >~ XB68E reversing signal
[[RST | M1
A
Y68F
xcaE X6|8F | .
/r/r_| I >_4 Chip conveyor automatic
[SET T ™
[ SET 1 M2 |-
X68E X68F M2 Y6CF
| | L
| >_< X68F reversing signal
ER_S_T_T’MZ
X68E X68F T
| [RST I M-
dards [RST i MI
—resor T
L RST_ 1 M2
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X68E

X68F

Y68E

Y68F

M1

M2

Y6CE

Y6CF

Switch 15 ON

))

Switch 16 ON

o

@)

))

Switch 15 ON

{

(b

(

))

(€)

Av/—\\

(d)

))

/{ ()

(44

>—§\A/"\

/

))

|

(44

<>
<>

One scan width
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(&) Y68E, M1 turns ON when switch 15
(X68E) turns ON and switch 16 (X68F)
turns OFF. [Default state]

(b) If switch 16 (X68F) is turned ON in state
(a), Y68E turns OFF, Y6CE turns ON,
and M1 turns OFF.

(c) Y6CE has turned ON, so X68E is reversed
(OFF).

(d) Y6CE turns OFF, and Y68F and M2 turns
ON from the X68E OFF and X68F ON
state.

(e) If switch 15 (X68E) is turned ON in state
(d), Y68F turns OFF, Y6CF turns ON,
and M2 turns OFF.

() Y6CF has turned ON, so X68F is reversed
(OFF).

(g9) Y6CF turns OFF, and Y68E and M1 turns
ON again from the X68F OFF and X68E
ON state.
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(2) Three-point switch
(Example) When three opposite switches 17, 18, and 19 are provided,;

X690X691 X692 Y690
_| | /F /{’I >
E§_E_T_TT\/I_3
X690X691 X692 M3 Y6DO
_| |_| |_ JI/ I I } X690 turns OFF when
X690X691 X692 Y6DO turns ON.
I e AL
X690X691 X692 Y691
i >
ES_E_T__:_T\/I_4
X690X691 X692 M4 Y6D1
_| |_| l_/l/ | | >_‘ X691 turns OFF when
! i Y6D1 turns ON.
X690X691 X692
. ST T A
— i H ——{RST | W'}
X690X691 X692 Y692
. |
Sl >
ES_E_'I'__:_TVI_S
X690X691 X692 M5 Y6D2
_| l_/H/_| I I I } X692 turns OFF when
X690X691 X692 Y6D2 turns ON.
e B e L
X690X691 X692
| [RST T M-
—HF [RST M3
E_R_S_T__I__M_4
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(3) External switch and PLC switch
(Example 1) When an external optional stop switch (X14) is provided;

X14 X683
| FSET T
v g 4 | SET 1 M8
[[RST | M9
X14 X683 e
| | T
| H | | SET 1 M9 1t
MesT T
[ RST_ 1 M8
X14 X683 M8
J | MBS T M
— A | | PLS 1 M6
MRST T Wi
[ RST 1 M8 14
X14 X683 M9
_ | sl
—H H | [ PLS | M7 }
[ RST 1 M9
M6 Y6C3
|
| :>‘
M7
X683 Y683
[
| :>‘

Under sequence control in the above example, the switch marks on the PLC switch screen can be
operated from both external and PLC switches.

(Example 2) When an external switch (XC) that inhibits a PLC switch handle interrupt is provided;

X684 XC Y684

|

| F‘ﬂ’l :>*
X684 XC

| | pCS W1

|| Rl
M10 Y6C4

1

1 :>“

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.

10.7.4 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 details, refer to the section "Il PERIPHERAL DEVELOPMENT ENVIRONMENT".
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10.8 Load Meter Display

The load meter can be displayed by setting a value in the designated file register (R) with the ladder program.
The spindle load, Z axis load, etc. characters and scale are created with comments in the PLC development
software (GX Developer) message function.

For details, refer to the section "lll PERIPHERAL DEVELOPMENT ENVIRONMENT".

10.8.1 Interface

If Spindle/Standby is not displayed, two load meters are displayed using the four-line area for the
spindle/standby and load meter. If Spindle/Standby is displayed, one load meter is displayed using the
two-line area for the load meter.

Maximkm value:

I N
SP _Loa Od [ Gray section [ |

[[loolw | | 7T T T I~ 11

Red section

Z Load !H\lewww

T -
= [ [ [6[0]% | I B
R2520 value is displayed with Bar graph is displayed
five digits (binary 0 to 32767) according to R2521 value
R2522 value is displayed with Bar graph is displayed T
five digits (binary 0 to 32767) according to R2523 value

rR2521,R2523  [F[E]D[C]AJ9]8]7]6]5]4]3]2]1]0]
\ N J

contents L——— (a) Length of entire bar graph
(Maximum value: 30 (decimal))
(b) Length of gray section of bar

Load meter display processing
valid The difference of (a) and (b) is the length
of the red section
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Display example of setting and display unit

i 7] ]
X1 0 000 1 @, eae @851 @ 52 @
Vi 0.000 71 GiH 0o
. . SP Load
Z1 0. 000 a1 0. 000]T 1) =]
Al 0 0ea Cl B, BeoR 8 Z Load :
30
Cl 0. 000 . e —
0 N BB 7]
GeBHYZ;
z GZBAC;
GINGEAL-45. ;
%-50.Y-50.7-58. ;
y | GBIF1600;
4-98.;
#-108,Y-100, 7-168, ;
o0 M3@;
Search |Reserch| Edit
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When the detail of R377 is "0" (detailed explanation is given later), the name of load meter is displayed by
describing the following messages

Line Message Detail
1 ;M,2,0, spindle load $1 | First Name (Max. 10 characters)
2 M, 2,0, (Not used)
3 M, 2,0, ***xxk0s Character string displayed on the right of numerical value
(Max. 4 characters) (Note 1)
4 M, 2,0, (Not used) For 1st
5 iM,2,0, Z-axis load $1 | Second | Name (Max. 10 characters) part
system
6 '‘M,2,0, (Not used)
7 ‘M, 2,0, ******04 Character string displayed on the right of numerical value
(Max. 4 characters) (Note 1)
8 ‘M,2,0, (Not used)
9 ;M,2,0, spindle load $2 | First Name (Max. 10 characters)
10 ‘M,2,0, (Not used)
11 ‘M, 2,0, ******04 Character string displayed on the right of numerical value
(Max. 4 characters) (Note 1)
12 ‘M,2,0, (Not used) For 2nd
13 iM,2,0, Z-axis load $2 | Second | Name (Max. 10 characters) part
system
14 ‘M,2,0, (Not used)
15 ‘M, 2,0, ******04 Character string displayed on the right of numerical value
(Max. 4 characters) (Note 1)
16 '‘M,2,0, (Not used)
17 ;M,2,0, spindle load $3 | First Name (Max. 10 characters)
18 ‘M, 2,0, (Not used)
19 1M, 2,0, ******0g Character string displayed on the right of numerical value
(Max. 4 characters) (Note 1)
20 ‘M, 2,0, (Not used) For 3rd
21 ‘M, 2,0, Z-axis load $3 Second | Name (Max. 10 characters) striem
22 ‘M, 2,0, (Not used)
23 1M, 2,0, ******0g Character string displayed on the right of numerical value
(Max. 4 characters) (Note 1)
24 | M,2,0, (Not used)
25 ;M,2,0, spindle load $4 | First Name (Max. 10 characters)
26 ‘M, 2,0, (Not used)
27 1M, 2,0, ******0g Character string displayed on the right of numerical value
(Max. 4 characters) (Note 1)
28 ‘M, 2,0, (Not used) For 4th
29 iM,2,0, Z-axis load $4 | Second | Name (Max. 10 characters) Z;;em
30 M, 2,0, (Not used)
31 M, 2,0, *xxx%0s Character string displayed on the right of numerical value
(Max. 4 characters) (Note 1)
32 M, 2,0, (Not used)

(Note 1) Setting of the character string displayed on the right of numerical value:
Of the data set as character string, only four characters, or 7th to 10th characters, are displayed

on the screen.

The 1st to 6th characters will be ignored.
To have "%" displayed next to a numerical value, character string must be set as "******04", (This

will be the same even if the 1st to 6th characters are the characters other than "*".)
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10. PLC Help Function
10.8 Load Meter Display

(Note 2) Designation of the name of load meter
Depending on the detail of R377 (0 to 10), the name of load meter can be changed.
In the following case, when "2" is set to R377, "spindle load 3" and "Z-axis load 3" will be
displayed.

M, 2,0, spindle load 1
iM,2,0,
;M’Z’O,******%
iM,2,0,

:M,2,0, Z-axis load 1
iM,2,0,
;M’Z’O,******%
iM,2,0,

M, 2,1, spindle load 2
M,2,1,
;M,Z,l,******%
M,2,1,

M, 2,1, Z-axis load 2
M,2,1,
;M,Z,l,******%
M,2,1,

M, 2,2, spindle load 3
M,2,2,
;M’2’2,*~k~k*~k*%
M,2,2,

M,2,2, Z-axis load 3
M,2,2,
;M’2’2,*~k~k*~k*%
M,2,2,
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11. Appendix
11.1 Example of Faulty Circuit

11. Appendix

11.1 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

e

(2) Rounding circuit

X1 Y10 X1 Y10
L, |
Y11

i -1

I~
.
X3 X4 Y11

Necessity
X1 X2
H H >
X4
H

Whether or not the Y10 condition includes X3,
X4 and X2 is unknown.

(3) Modification of loopback circuit

(4) Presence of a contact before RET, FEND,
or MCR circuit

i I = | CREr
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1. Outline

1. Outline

This CNC supports the user PLC development environment which uses the Mitsubishi integrated FA software
MELSOFT Series (GX Developer), which is the PLC development tool for the Mitsubishi PLC MELSEC

Series.
This manual explains user PLC development environment using GX Developer, mainly usage specific to

MITSUBISHI CNC.
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1. Outline

1.1 Software Configuration

1.1 Software Configuration

PLC data integrated
conversion tool CNVM7 - (1)

Program check tool
CHKM7 -(2)

Data conversion software
package GX Converter -(3)

or PLC development tool

PLC onboard

GX Developer -(4)
QnA simulator Ethernet (For MELSEC)

IBM PC/AT *1
CNC controller /\/ Compatible PC

)

)

®)

(4)

*1: IBM PC/AT compatible personal computer with Windows OS

CNVM7 (PLC data integrated conversion tool)

This tool converts programs or contact and coil comment data developed for older models into
instructions and devices for arbitrary models, and outputs them with a ladder list format. By converting
the data converted with this tool using GX Converter, the sequence programs or contact and coil
comment data developed for older models can be used by the GX Developer for this CNC.

CHKM?7 (program check tool)

This tool checks whether the sequence program created with GX Developer is described in an instruction
format complying with the MITSUBISHI CNC specifications. Similar checks are carried out when writing
from the GX Developer or PLC onboard to the CNC controller.

This tool can be used to check the data before writing to the CNC controller. This is used to check the
sequence programs before writing them to the CNC controller with the IC Card.

GX Converter (data conversion software package)

The GX Converter is a tool that carries out file conversion of GX Developer data files and the following:
GX Converter is an add-on tool of GX Developer and is started from the GX Developer menu.

 Ladder list files and comment text files output by the CLST6L

« 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 for various MELSEC support. 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.

GX Developer (PLC development software package)

GX Developer is a programming software package (model name: SW8D5C-GPPW) designed for
Mitsubishi Electric's MELSEC series programmable logic controllers. By performing operations similar to
those of the MELSEC series, you can develop user PLC ladders for the MITSUBISHI CNC series. Note
that some functions specific to the "MELSEC series" may not be unavailable.

For MITSUBISHI CNC series sequence program development, we recommend you to use GX Developer
Version 4 (SW4D5C-GPPW) or later. For function details, refer to the Operating Manual supplied.
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1. Outline
1.2 Operating Environment

1.2 Operating Environment

The tools that make up the development environment can be used with the personal computer that satisfies
the following operating environment of GX Developer.

The following are the specifications of the "GX Developer Version 8" operating environment. For the
specifications of different versions, check them in the respective Operating Manuals (startup).

Item Description

Computer unit PC-9800 Series ", or personal computer running Windows
Performance | CPU Refer to the following "Performance required for basic software and

Required personal computer"

memory
Hard disk area 150MB or more
Disk drive CD-ROM disk drive

3.5 inch floppy disk drive

Display 800 x 600 pixel or more resolution

Communication interface [ RS-232C port

Basic software Microsoft Windows 95 operating system

Microsoft Windows 98 operating system

Microsoft Windows Millennium Edition operating system
Microsoft WindowsNT Workstation 4.0 operating system
Microsoft Windows 2000 Professional operating system
Microsoft Windows XP Professional operating system
Microsoft Windows XP Home Edition operating system

*1: The PC-9800 Series (excluding PC98-NX) is not compatible with Windows Me, Windows 2000
Professional, Windows XP Professional or Windows XP Home Edition.

*2: Required for GX Developer Version 6 or earlier (to provide protection by FLD).

*3: When the basic software of the language except for English, contact MITSUBISHI.

Performance required for basic software and personal computer

. Performance required for personal computer
Basic software

CPU Required memory
Windows 95 (Service Pack 1 or higher) Pentium 133MHz or faster 32MB or more
Windows 98 Pentium 133MHz or faster 32MB or more
Windows Me Pentium 150MHz or faster 32MB or more
xYéT]i?;’VSNT Workstation 4.0 (Service Pack 3 or Pentium 133MHz or faster 32MB or more
Windows 2000 Professional Pentium 133MHz or faster 64MB or more

"XP compatibility mode"
and "Fast User
Switching" are not
supported.

Windows XP Professional Pentium 300MHz or faster 128MB or more

Windows XP Home Edition Pentium 300MHz or faster 128MB or more
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2. GX Developer Functions Supported by MITSUBISHI CNC
2.1 Function Support Conditions (General Section)

2. GX Developer Functions Supported by MITSUBISHI CNC

The GX Developer functions explained here are those supported by this CNC in the "offline functions"
operated with the GX Developer independently, and the "online functions" carried out in connection with the
CNC controller.

Refer to the enclosed Operating Manual for function details.

2.1 Function Support Conditions (General Section)

The GX Developer outline functions supported by this CNC are listed below.

The © mark indicates functions that can be used with this CNC. 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
MELSAP-L
Function block

X|X|[X|O|©O

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
Import file Import from GPPQ format file
Import from GPPA format file
Import from FXGP(WIN) format file
Import from FXGP(DOS) format file
Import from TEXT ,CSV format file
Export file Export to GPPQ format files

Export to GPPA format files

Export to FXGP(WIN) format file
Export to FXGP(DOS) format file
Export to TEXT ,CSV format file

Fixed Q4A

O|X|x|X|O|0|%x|X|x|O>|0|0|0|0|0|0|0|0|0|0|0|0
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2. GX Developer Functions Supported by MITSUBISHI CNC
2.1 Function Support Conditions (General Section)

List of general section functions (2) © : Possible, A : Limitedly possible, X : Not possible

Convert operation results to rising pulse

Convert operation results to falling pulse

Documentation

Comment

Statement

Note

Statement/Note block edit

Function Menu Sub menu Support Remarks
(Project) Macro Registration macros (©)
Macro utilize ©
Delete macros (@)
Macro reference path (@)
Printer setup ©
Print (@)
Start_new GX Developer o
session
Exit GX Developer ©
Edit Undo O
Restore.after ladder o
conversion
Cut (©)
Copy ©
Paste ©
Insert line (@)
Delete line ©
Insert row O
Delete row ©
Insert NOP batch O
Delete NOP batch (@)
Draw line ©
Delete line (@)
Change TC setting ©
Read mode O
Write mode ©
Ladder symbol Open contact ©
Close contact (@)
Open branch )
Close branch O
Coll ©
Application instruction (©)
Vertical line (@)
Horizontal line ©
Delete vertical line (@)
Delete horizontal line O
Rising pulse VAN
Falling pulse VAN When
Rising pulse open branch A expanding
Falling pulse close branch VAN PLC
Invert operation results A instruction
mode
A
A
©)
©
©
©)
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2. GX Developer Functions Supported by MITSUBISHI CNC
2.1 Function Support Conditions (General Section)

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 o
edited)
Convert (Online change) X
View Comment ©
Statement O
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% O
100% (©)
150% ©
Specify (©)
Auto (@)
Project data list O
Instruction list (@)
Set the contact 9 contacts ©
11 contacts O
Elapsed time X
Online Refer to "List of on-line section |Refer to "2.2 Function Support
functions" Conditions (Online Section)"
Diagnostics | PLC diagnostics

MELSECNET(I1)/10/H
diagnostics

Ethernet diagnostics

CC-Link/CC-Link/LT

System monitor

Online module change

X|X[X|X[ X [X
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2. GX Developer Functions Supported by MITSUBISHI CNC
2.1 Function Support Conditions (General Section)

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 X
Transfer ROM Read X
Write X
Verify X
Write to file X
Delete unused comments O
Clear all parameters X
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 ©
Change display color (@)

Options Limited

P A partly

Create start-up setting file ©
Window Cascade O
Tile vertically ©
Tile horizontally ©
Arrange icons (@)
Close all windows )
Help CPU error X
Special relay/register X
Key operation list (©)
Product information (@)
Connect to MELFANSweb O
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2. GX Developer Functions Supported by MITSUBISHI CNC

2.2 Function Support Conditions (Online Section)

The GX Developer functions supported by this CNC are listed below.

The © mark indicates functions that can be used currently with this CNC. An X mark indicates that the

function cannot be used because it is related to "MELSEC Series" characteristic functions.

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

2.2 Function Support Conditions (Online Section)

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

Title

File selection

Device data

Program

Common

Local

Refresh view

Free space volume

Create title

Write to PLC

Target memory

Title

File selection

Device data

Program

Common

Local

Free space volume

Create title

Verify with
PLC

Target memory

Title

File selection

Program

Refresh view

Free space volume

Create title

Write to PLC
(Flash ROM)

Write the program memory to
ROM

Write to PLC (Flash ROM)

Delete PLC
data

Target memory

Title

File selection

Refresh view

Free space volume

Create title

X|O|00|00|x| X |X|O|0O|X|00|0X|0O|X|X|X|X|O|O>|X|0|0|X|X|X|X|O0|0|X|x|X| >

Change PLC
data
attributes

X

PLC user
data

Read PLC user data

X

Write PLC user data

X

Delete PLC user data
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2. GX Developer Functions Supported by MITSUBISHI CNC

List of online section functions (2) © : Possible, A : Limitedly possible, X : Not possible

2.2 Function Support Conditions (Online Section)

Menu

Sub menu

Detailed function

Support

Remarks

Monitor

Monitor mode/Start/Stop

ON/OFF state

Scan time display

CPU state display

Monitor [Write mode]

Start monitor [All windows]

Stop monitor [All windows]

Change current value monitor
[Decimal]

Change current value monitor
[Hexadecimal]

Local device monitor

Device batch

Device

Connect

Caoil

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

Caoll

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

O0O|X[X|X|O|0O|0|0|X|O| O |©O|0|X|xX|0|0|0|0|0|0|0|0|0|0|0|X|X|O|0|0|0|0|0|0|0|00(X| © | O [©OO0|X|0|0|0
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2. GX Developer Functions Supported by MITSUBISHI CNC

List of online section functions (3) © : Possible, A : Limitedly possible, X : Not possible

2.2 Function Support Conditions (Online Section)

Menu Sub menu Detailed function Support | Remarks
Debug Device test FORCE ON (©)
FORCE OFF ©
Toggle force ©
Device (@)
Forced input output registration/ x
cancellation
Buffer memory X
Debug X
Skip execution X
Partial execution X
Step execution X
Trace Sampling trace Wizard setting/execution O
Individual setting/execution O
Trace data storage destination X Cannot
select
No. of traces A Setting
range:
1 to 8192
Trigger position O
Trace additional information X
Trace point setup A Interval,
step No.
not
possible
Trigger point setup A STRA
instruction,
step No.
not
possible
Device point setup A Limit to
device
type/No. of
points
Trace operation O
Trace status O
Trace result (¢}
CSV file creation (@)
Trace settings file operation (¢}
Trace settings PLC operation O
Data retention at power OFF X
Remote PLC status (@)
operation RUN o)
STOP ©
PAUSE X
Latch clear X
STEP-RUN X
Reset X
Operation during RUN X
Specify execution destination X
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2. GX Developer Functions Supported by MITSUBISHI CNC
2.2 Function Support Conditions (Online Section)

Menu Sub menu Detailed function Support | Remarks
Keyword Register o
setup

Delete O

Disable ©

Clear PLC x
memory

Format PLC Target memory VAN

memory Format Type X

Arrange PLC x
memory

Set time YY MM DD Hr. Min. Sec. (@)

Day of week X

Specify execution destination X
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3. Preparation
3.1 Installing the Tools

3. Preparation

3.1 Installing the Tools

In this CNC's PLC development environment, it is assumed that the various tools are used with an IBM
PC/AT compatible personal computer. Prepare each tool so that it is IBM PC/AT compatible personal
computer.

Refer to the enclosed Operating Manual (Startup) and Operating Manual for the setup and start procedures
of each tool.

3.2 Preparation for Serial (RS-232C) Communication
3.2.1 Connecting the Serial Cable

The serial port connected with the CNC controller differs depending on the model. Also, it may require a
special branch cable. Refer to the connection manual of that model.

Between the IBM PC/AT compatible personal computer 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.

NC side Personal
[Poniy computer side
(25-pin D-SUB) (9-pin D-SUB)
Pin Cable Pin
Signal name connection and Signal name
No. . . . No.
signal direction
CD 8 [ -=-==-===----. 1 [DC
SD 2 » | 2 [RD
RD 3 | &—— | 3 |SD
DR (DSR) 6 | &—— | 4 |ER(DTR)
SG 7 4———)p | 5 |SG
ER (DTR) 20 (3 6 | DR (DSR)
CS (CTS) 5 | &—— | 7 | RS(RTS)
RS (RTS) 4 p | 8 | CS(CTS)
22 | m===m-—— == 9 |RI

* The above shows a general RS-CS method connection format.
* The pin Nos. of dotted lines are not used.
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3. Preparation
3.2 Preparation for Serial (RS-232C) Communication

3.2.2 Setting the Connection Target

The connection target must be specified before performing online operations from GX Developer to the CNC
controller.
Perform the following operation with GX Developer to start the setting screen.
[Online]—[Connection Setup]
Set the following items only. Leave the other items unchanged from the initial values.

(1) Personal computer side

Interface : [Serial]
Serial port name: [COM1] or [COMZ2]
Baudrate : [19.2Kbps]
(2) PLC side
Interface : [CPU unit]

B SW7D5-GPPW setting screen

Connection Setup x|
ﬂ% J &- ﬁ"\ J i@
Serla\ METAO0H] MET] LCC-Link Ethemet PLC AF SSC
boald board “board  board board board hiet jj

| COM IEEIM 1 Transmission speadI'IHZKbps ‘

< || A

LC  MNETAOH] MMWET{I)  CC-Link Etherret L24 4 Bus

module module madule module module module JJ

PLC mode IQnACPU

Other ﬂn % Connection channel list...
station ;]

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

Time out (Sec.] |5 Fietry times |U Connection test

dAdAdd. . T

C24  NETAOH) NET()  CClink  Ethemet F'LCNul

| r Multiple CRL setting
1 2 3 4

C24  METAOH) METM)  CClink  Ethemst
Accessing host station

System  image...

Line Connected [A/AETEL.C24).

| b |

Target PLC

Close |
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3. Preparation
3.3 Preparation for Ethernet Communication

3.3 Preparation for Ethernet Communication

Procedures for preparing for Ethernet communication is as follows. Refer to each respective instruction
manual for details.

(1) Confirm IP address of the CNC unit.

(2) Set IP address for the personal computer side.

(3) Connect the Ethernet cable.

(4) Set the connection target of GX Developer.

3.3.1 Confirming IP Address of the CNC Unit
Confirm the IP address set in the CNC unit. IP address is set in the parameters below.

Base common Item Details Setting
parameter example
#1926 Global IP address IP address of the CNC unit looking | 192.168.200.1
from outside
#1927 Global Subnet mask | Subnet mask of #1926 255.255.255.0

Example given here is the case where "192.168.200.1" is set as the initial value after SRAM clear.

3.3.2 Setting IP Address for the Personal Computer Side

For the personal computer for which GX Developer is available, IP address has to be set within the same
subnet mask as NC unit.

In the case of section 3.3.1, set the address other than "192.168.200.1", using from "192.168.200.0" to
"192.168.200.255".

Note that when other CNC and devices are connected on the same network, be careful not to duplicate the
address with other CNC and devices.

3.3.3 Connecting the Ethernet Cable

Connect the Ethernet cable to the connector LAN1 (or LAN) of the control unit below. If the connector is
already connected, connect the cable to the HUB of the connection target, etc.

700 Series 70 Series
Control unit : Control unit
back side back side
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3. Preparation
3.3 Preparation for Ethernet Communication

3.3.4 Setting the Connection Target

The connection target must be specified before performing online operations from GX Developer to the CNC
controller.
The following two connection methods are supported when connecting with Ethernet. Use these accordingly.

« TCP protocol: Connection type used with typical networks. The communication amount is high so the
speed is not as fast, but the reliability is high. (A resend request is made when there is a
lapse in communication.)

« UDP protocol: Connection-less type suitable for closed networks such as small-scale LAN. The
reliability is not as high, but the speed is fast. (A resend request is not made when there
is a lapse in communication.)

Perform the following operation with GX Developer to start the setting screen.
[Online]—[Transfer Setup]

Set the following items in order. Leave the other items unchanged from the initial values.

Normally use connection setting example 1 (using TCP protocol) for setting.

Connection protocol (?onnection C;onnection (?onnection
Setting item setting example 1|setting example 2|setting example 3
TCP UDP UDP
PC side I/F Interface Ethernet
Protocol TCP UDP ‘ None
PLC side I/F Interface Ethernet unit
Unit type name QJ71E71 ‘ AJ710QE71
Station No. 1
IP address Set CNC controller's IP address
Routing parameter conversion Automatic conversion method
method
Other station Interface Other station (same network)

B SW7D5-GPPW setting screen
Connection Setup

[» %~ | L B | ¥ _|

Serial  MWETAOH]  MET(I) CClink  Ethemet PLC 55C
board buard board board board buard net JJ

Network No. [1 StationNo. [T Pratocol [TCP ‘

g oo

FLC  MMETAOMH] MMET(I) CC-Link. Ethemet Czd Bus

module madule module module modula madu\e JJ
MNetwork No |1 Station No |1_
Camputer type IGJTIET'I— IP address # Host IW
Routing parameter transter methad IAulomat\c transfer method

Other
station

@ % Connection channel list

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

Time out [Sec] {30 Rty times [0 Connection test

PLC type
FLE Ko,
C24 METAOH] MET(]  CC-Link hemet — hiuligle GFL setting
Netwark Mo. |1 Station Mo, |1

12 3 4
C24 META0OH] MNET{I]  CC-Link  Ethemnet
Accessing other stalion Tjarget FLE

Systern image...

Line Connected [Q/ABTEL,C24)...

| o |

Close |
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4. Common Items
4.1 Precautions before Development

4. Common ltems

4.1 Precautions Before Development
Pay careful attention to the following items before developing sequence programs using the GX Developer.

/\ CAUTION Always observe the following precautions during
work.

(1) PLC 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 by the GX Developer. An error will occur during transfer of the
sequence program to the CNC controller if another PLC type is selected.

/\ CAUTION Select "Q4A" for CPU type.

(2) Device Setting

The number of device points must always be set when developing the sequence program for the CNC
controller. The sequence program will not be transferred to the CNC controller correctly if it is developed
with the setting values given later.

/\ CAUTION Always set the number of devices.

(3) PLC Instructions

MELSEC-specific PLC instructions cannot be used in the sequence program development for the CNC
controller. Only PLC instructions and formats in "Il PROGRAMMING EXPLANATION" can be used.
The format, etc., are changed with some instructions. Refer to "Appendix 1.3 Instructions with Changed
Designation Format".

/\ CAUTION MELSEC-specific PLC instructions cannot be used.

(4) Saving the sequence program

The sequence program transferred from the GX Developer or PLC onboard to the CNC controller is
stored in the temporary memory. The temporary memory is erased when the power is turned OFF. (This
is because the sequence program stored in the internal flash ROM is validated when the power is turned
ON again.)

Thus, if the sequence program is to be held even when the power is turned ON again, always write it to
the internal flash ROM.

/\ CAUTION Sequence programs that are not saved in the internal
flash ROM are not held when the power is turned
OFF.
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4, Common ltems
4.2 NC-related Parameters

4.2 NC-related Parameters

Each model has bit selection parameters related to GX Developer. If an appropriate value is not set in the
parameters, an error will occur in communication with GX Developer.

(1) GX Developer serial communication enabled

7 6 5
# (6451) Data (0 O 1

L

Use No. 6451. ’ 0 : GPP communication disabled
1 : GPP communication enabled

o
o

0)

[Reference] #6451 corresponds to the low side of the file register R7825.
Bit5=0

The serial port is not used for communication with GX Developer.
(When the serial port is used for another function)

Bit5=1
The serial port is used for communication with GX Developer.
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4. Common Items
4.3 PLC Data Storage Areas

4.3 PLC Data Storage Areas

The M700 Series CNC stores the PLC data in the internal flash ROM (hereinafter, internal F-ROM).
The following shows the storage area structure.

Standard

Control information

Sequence program
storage area

256Kbyte

512Kbyte Control information

Storage area for
files other than
sequence programs

256Kbyte

Messages, device
comments, etc.

— 4

The PLC data transferred from GX Developer or PLC onboard is executed with the following path.

(1) At power ON

The data is transferred from the internal F--ROM to the PLC processor execution area via the temporary
memory D-RAM, and is then executed.

| 1
! Temporary memory | PLC processor
! areaD-RAM | —> execution area
e e ' b\

Internal PLC RUN

F-ROM

(2) During PLC development

The PLC data transferred from the GX Developer or PLC onboard is stored in the volatile RAM
(hereinafter, D-RAM) for the temporary memory. The sequence program is transferred to the PLC
processor execution area before PLC execution, and is then executed.

The D-RAM in the temporary memory is not held when the power is turned OFF. If the data needs to be
held even after the power is turned OFF, it must be stored in the internal F-ROM.

PLC onboard

Conversion L
| it 1

GX Developer

4\/——>

! Temporary memory |
1
i areaD-RAM 1
1
1

PLC processor
execution area

Transfer e e = \
Manual savel
Internal PLC RUN
F-ROM
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4, Common ltems

4.3 PLC Data Storage Areas

(3) Areas that can be selected on GX Developer

The following table indicates the storage areas that can be selected for the online functions of GX

Developer.

Function

Selectable storage area

[Target memory]

Storage area (M700 Series)

Write to PLC, Delete PLC data,
Format PLC memory

Internal RAM/device memory

Temporary memory D-RAM

Read from PLC, Verify PLC Internal RAM/device memory

IC memory card A (ROM)

Temporary memory D-RAM
Internal F-ROM

Read from PLC
(Checking the execution area size)

IC memory card A (RAM)

Execution area

(4)

Display of storage area on GX Developer

Any of the storage areas that can be selected for the online functions of GX Developer can be specified

as a [Target memory] item on the corresponding operation screen.

Also, pressing the [Title] button displays the comment of that storage area if PLC data exists. It is not

displayed if the storage memory is not fitted or the data does not exist

Read from PLC

Connecting interface ICDM'I P IF'LE madule

Metwork Hio, ID Station Mo. |Host PLE type |g4,i:._

PLE Connection

Target memary IF'LE RaM/Device memany

Filz selection |Device datal Plograml Eommonl Local I

j Title “ TEMPORARY STORAGE AREA

Execute I

. Device data
Param+Prog Cancel all selections MAIN
—l |name I Close |
Program )
[] LDTEST TEST LADDER 04/06/04 15:5 - Rete e (el
_ ] MITEST TEST MESSAGE LANG.1 04,/06/0. Transfer satu |
[] M2TEST TEST MESSAGE LANG.2 04,/06/0. s
E‘ Parameter Keyward setup... |
o [] PLCNetwork, 04,/06/04 15:57.00
Device memary Remate operation... |
Clear PLC memary... |
g I I LI Farmat FLC memaory. . |
File regizter,
& whle range Arrange FLC memor_l,l...l
Ml " Fange specilization, ZF IIJ - ISZ?E? Create title... |

Largest contiguous
valume

Total free space
wolume

Free space volumel 224256 Bytes 473088 Bytes

The free space in the selected area will appear when the "Free space volume" button is pressed.
"Largest continuous volume" and "Total free space volume" have the following meanings.

"Largest continuous volume": Free space in sequence program storage area

"Total free space volume" Free space in sequence program storage area + other file storage
areas

"Largest continuous volume";

Free space in file storage areas other than sequence program
storage area

"Total free space volume" -
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The following table indicates the relationships between the [Target memory] items and storage areas.

Target memory

Meaning in
M700 series

Title indication

Free area indication

Internal RAM/device
memory

Temporary memory
D-RAM

TEMPORARY STORAGE

AREA

Largest continuous volume:
Free space in sequence
program storage area

Total free space volume;
Total free space

IC memory card A
(RAM)

Execution area size
confirmation

LAD.EXEC.SIZE AREA

Not used (insignificant value)

IC memory card A
(RAM)

Internal F-ROM

FLASH ROM AREA

Largest continuous volume:
Free space in sequence
program storage area

Total free space volume;
Total free space

IC memory card B
(RAM)

Not used
(cannot be selected)

None

IC memory card B
(RAM)

Not used
(cannot be selected)

None
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4.4 File Name

The PLC related data, such as the sequence programs and message data, are controlled and stored with the
following categories in this CNC.
Therefore, they are also developed in the same categories.

/\ CAUTION

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

4.4.1 File Name Rule for Sequence Program, Parameter, and Device Comment

yXXXXxxx.Wxx

Extensions (expresses file classification):
Automatically attached, depending on GX Developer or PLC

onboard

."H"

-

[Caution] Reserved file names
The file name is reserved on the NC side if the following head character is used.

Do not use file name in combination with this head character.

File name rule (Sequence program, parameter, device comment)

Arbitrary character string

Reserved character string or arbitrary character

When storing data with GX Developer or PLC onboard, the data type is identified with the file name. Up to
8 one-byte alphanumeric characters (excluding the extension), hyphen (-) and underline (_) can be used
to the file name. The extension is automatically attached and expresses classification of the file.

Note that the first character may be reserved for expressing the data type.

~

)

List of sequence program, parameter, and device comment

. r
Data class Data type File name Sto age Remarks
guantity
. H+ [Arbitrary character . .
High-speed process string]. WP G Execution type (scan) *1
. [Arbitrary character . .
. Sequence Main process string] WPG Total 32 Execution type (scan) *1
program Initialization process [Arbitrary character programs | Execution type
P string]. WPG (initialization) *1
[Arbitrary character Execution type
Standby process string]. WPG (standby/low-speed) *1

2 | Parameter

PLC parameters

Network parameters

PARAM.WPA (fixed)

1 parameter

3 | Device comment

Common comment

COMMENT.WCD (fixed)

Comment for each
program

[Arbitrary character
string].WCD

Total 10
comments

Common for all sequence
programs

For sequence programs
having same name

"Arbitrary character string" means a character string consisted of up to 8 one-byte alphanumeric characters, hyphen (-) and underline ().

*1: The execution type is the sequence program operation type designated with the parameters.
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4.4.2 File Name Rule for Message Data

There are two methods for the message data language selection. Method 2 (Method linked with language
selection on the setting and display screen) is recommended although both methods are available.

(Method 1) Specify with 3 bits of bit selection parameter #6453 bit 0 to 2. (Language selection method
using PLC alone)

(Method 2) Specify with display language selection parameter. (Base specifications parameter #1043)
(Method linked with language selection on the setting and display screen)

/File name rule (Message data) \
(Method 1) MN XXX XXX . WPG

| Arbitrary character string 6 characters
(1st character has to be other than number)

Number (1 digit)
Reserved character

(Method 2) MNNXXXXxX. WPG

| Arbitrary character string 5 characters
Number (2 digits)
Reserved character

Alphanumeric characters, hyphen (-) and underline (_) can be used for the arbitrary character string. The
extension is automatically attached and expresses classification of the file.
Note that the first character may be reserved for expressing the data type.

Specify which method is valid with the name of the message file to be stored.
If the file with condition 1 and 2 exist together, the method 1 will be valid.

(Condition 1) Method 1 is valid when the first two characters of the file name is "M + 1-digit number".
(Condition 2) Method 2 is valid when the first three characters of the file name is "M + 2-digit number" /

\_

(1) Method 1
Language is specified with bit 3 of the bit selection parameter #6453 bit 0 to 2, and the No. corresponds
to the No. used in message file name.

List of message file name (Method 1)

Bit selection
Data Storage
arameter i .
class #%453 bior, | Datatype File name quantity Remarks

6th language | MBXXxxxx.WPG
7th language | M7XxXxxxxX.WPG
8th language | M8Xxxxxx.WPG

overwriting the same language
No. is displayed.

0 1st language | M1Xxxxxx.WPG it " ible to st

1 2nd language | M2Xxxxxx.WPG 'S T]O p.OSSI © .O store
multiple files having the same

2 3rd language | M3Xxxxxx.WPG . .
language Nos. even if their

Message 3 4th language | M4Xxxxxx.WPG One for each _

names are different.

5

6

7

* "X xxxxx" part of a file name consists of up to 6 arbitrary alphanumerical characters including hyphen (-) and
underline (_). Note that however, the third character "X" has to be other than numerical character. (To avoid
confusion with method 2.)
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(2) Method 2
Language is specified with the language parameter #1043 on the setting and display screen, and the No.
corresponds to the 2-digit No. used in message file name.
When no corresponding message file for a certain language parameter is stored, an English language
display file (MOOxxxxx.WPG) is referred to as an alternative file. Thus, message data file for the English
language display must be stored.

List of message file name (Method 2)

Language parameter
(Base specifications File name
parameter #1043)

0 (English) [mandatory] | MOOxxxxx.WPG

Data
class

Storage

quantity Remarks

1 (Japanese) MO1xxxxx.WPG
11 (German) M11xxxxx.WPG Wh ding flle § i
en no corresponding file for a certain
12 (Fre.nch) M12xxxxx.WPG language parameter is stored, an English
13 (ltalian) M13xxxxx.WPG language display file (MOOXxxxxx.WPG), if
14 (Spanish) M1dxoox. wpe |One for each| gioreq, s referred to as an alternative file.
Message 15 (Chinese -traditional-) | M15xxxxx.WP G language
(Method 2)|__ 16 (Korean) M16xxxxx.WPG Total 8 | Itis not possible to store multiple files having the
17 (Portuguese) M17xxxxx.WPG same language Nos. even if their names
18 (Dutch) M18xxxxx.WPG languages ("xx>_<xx'_' part) are q_ifferent. A message _
- confirming overwriting the same language No. is
19 (Swedish) M19xxxxx.WPG displayed.
20 (Hungarian) M20xxxxx.WPG
21 (Polish) M21xxxxx.WPG
22 (Chinese -simplified-) | M22xxxxx.WPG
Other than above; If the message for a corresponding No. exists, it is displayed.
up to 99 If not, an English file (MOOxxxxx.WPG) is displayed.

Other than above;
above 100

An English file (MOOxxxxx.WPG) is displayed.

(3) Precautions
« Even if the file is made with the conventional specifications method 1, when the third character of the
file name is a numerical character, it may be identified as method 2 (language selection parameter.
(Example) "M1720V02.WPG", "M750MESS.WPG", "M65S-MES.WPG", etc.

« Files having the same No. and different arbitrary names are identified as the same files and will be
overwritten.
(Example) "M1TEST.WPG" and "M1JAPAN.WPG", "MOOENGO01.WPG" and "MOOENGO02.WPG", etc.

« Files having the same arbitrary name ("xxxxx" part) and different method types are not identified as the
same files and will not be overwritten. If method 1 and 2 exist together, method 1 will be valid.
(Example) "M1TEST.WPG" and "MO1TEST.WPG", "M1JAPAN.WPG" and "MO1JAPAN.WPG", etc.

« Files that are not applied to condition 1 and 2 are not identified as a message file. They are identified as
a sequence program (ladder), instead.
(Example) "MOTEST.WPG", "MOMESS.WPG", "M0O-1TEST.WPG", "M-01JPN.WPG",
"MMOOENG.WPG", etc.
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4.5 Creating a Project
GX Developer treats PLC related data such as sequence program and message data collectively as a
"project”.
In this section, the method of creating a project is explained.

4.5.1 Project

Project is a collection of sequence program, device comment, PLC message data and parameters. Usually,
data is controlled by the project level per machine type or version.

Project I

Sequence program

Sequence program

PLC message data

PLC message data

Device comment

Device comment

Parameter
Item Details
Sequence program Sequence program for MITSUBISHI CNC (User PLC)
PLC message data This defines PLC messages such as alarm message and PLC switch.

This is the comment for a sequence program device.
Device comment There are "common comment" which is common for a project and "comment
by program" which is particular for each program.

Parameter This sets the device range and execution order of the sequence program.

(1) One project per GX Developer
Only one project can be edited with a GX Developer. Therefore, if two or more projects are to be edited,
multiple GX Developers must be operated.

(2) Device comment

Comment Number to be .
Details
type created
Common 1 Common device comment for all the programs existed in the
comment project.
Same as the .
Comment by Device comment set for each program. Always set the same name
number of
program as that of program.
programs
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4.5.2 Operating Procedures
Perform the following operation from GX Developer to start the operation screen.
[Project] — [New Project]
Set the PLC series, PLC type and project name required to create a new project with the screen below.

Xl
(1) — P PLL senies
| CHCIMEAMT) =] —
ancel |
() ———»FLCTupe
[ =
(3) —_—> Frogram type Label zetting
i+ |adder =" Do nat use label
CSFC [ MELSAPL " Use label
~oor [Select when using ST program,
FB and structures)

[ Device memory data which is the same as program data's name iz created.
4) ——» Setup project name

[~ Setup project name

Dive/Path  [CAMELSEC
Project name I Browse,.. |
Title: I

(1) PLC series
Sets the series name of PLC (Programmable controller). Select "CNC(M6/M7)" or "QnACPU" here. Note
that selecting "CNC(M6/M7)" or "QnACPU" does not make a difference.
"CNC(M6/M7)" can be selected for GX Developer ver8.23Z or later version.

(2) PLC type
Set the PLC type. Set "Q4A" here.

(3) Program type / Label setting
Default values are set for these items. Refer to the enclosed Operating Manual for details.

(4) Project name / Title
Set drive/path+project name (8 or more characters can be set) with up to 154 one-byte alphanumerical
characters together. Title must be set with up to 32 one-byte characters.
Refer to the enclosed Operating Manual for details on the available characters.
When inputting/outputting built-in PLC editing function (PLC onboard function) and project data by turns,
consider the following restrictions and set.

PLC onboard Alphanumerical | Alphanumerical | Japanese Japanese Number of
function display input display input characters
. 18 (abbreviated
Project name O O O X hereafter)
Title X O X X 32
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4.6 Setting the Parameters

The GX Developer parameters must be set before the CNC controller sequence program can be developed
with GX Developer. The required parameter settings are shown below. Refer to the "Il PROGRAMMING

EXPLANATION?" for details on each setting item.
e Setting the number of device points
e Setting the number of common pointer points
¢ Setting the program execution order

4.6.1 Parameter Setting Screen
(1) Displaying the project data list and Parameter Setting screen

Open the "Project data list” window with the following operations. Double-click on "PLC parameter” to
open the parameter setting screen. The same operation can be completed by designating the data type

"Parameter” and data name "PLC parameter” from the tool bar.

Double-click on "PLC parameter” under [View] — [Project data list].

(#MELSOFT series GX Developer C:\,MELSEC',Project’, TEST - |EI|1|
Project  Edit FindfReplace Wiew Online Diagnostics Tools  Window Help -

ECEREEEE RN @I@IE@H

E—| e T A A o [

- TEST TEST PROJECT
EI Program
:| LOTEST TEST LADDI
o] MITEST TEST MESS
5| MZTEST TEST MESS
=- @ Dievice comment
CITEST TEST COMP
ﬁ CETEST TEST COMP
] CoMMENT
=- @ Pararmeter
; PLC parameter
Metwork param
. Device memory
. Device init
‘.Illlllllll

Project data list window

PLC parameter

(2) Displaying the Parameter Setting screen
If the characters on the tab are "red", the default values are set.

OnA Parameter

PLC name |PLE system | PLCfile | PLC RAS | Device | Program |Boot file | SFC 140 assignment

Label

—

Comment I

(J

Acknowledge ¥y assignment Default Check End Cancel |
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4.6.2 Setting the Number of Device Points

After creating the area (project) for controlling the sequence program, the number of devices used in that
project must be set first. This operation must be carried out each time a new project is created.

[Caution] An error will occur if the sequence program is downloaded to the CNC controller without
completing this operation.

Select the [Device] tab

Set the value for the number of device points on the following screen, and then click on [End].
Internal relay M : Change from [8K] to [10K]
Retentive timer ST : Change from [0K] to [64] ([NOTE] K is not added.)

nA Parameter

PLC name | PLC system | PLC file | PLC RAS JFrogram | Bootfile | SFC 140 sssignment |

Sym | Dig De_v. Latch[1] | Latch(1] | Latch(2] | Latchl2] | Local Local
point Start End Start End |dev. Start| dev. End
Input relay ¥ |16 | BK
Dutputrelay | v [ 16 | 8K N
Insiderelay | M | 10| oK |<fjeessossssm |  Change 10K |
Latch relay L |10] 8K J
Link relay B |16 ] 8K
Annuncigtor | F 10| 2K
Link special | 5B | 16 | 2K
E dige relay ¥ o110 | 2K
Step relay 5 |10) 8K
Tirmer T |10 2K ~
Retentive timer | ST [ 10 | 0K | <o — | Change 64 [
Counter C [10] 1K J
Dataregister | O |10 | 12K
Link register | W [ 16 | 8K
Link special | 5% | 16 | 2K
Dievice tatal I 2BE K wards The total number of device paints is up bo 29 K words,
The bit device total is up ta 54 K bits.
“Word I 260 ¢ wards Lateh [1): Itis possible ta clear using the lateh clear key.
Latch 2] : Clearing using the latch clear key is dizabled.
Bit device I 44.0 ¢ pits

Acknowledge =7 azsighment | [refault | Check | End | Cancel |

[Note] If a non-designated value is set, an error will occur when downloading to the CNC controller.

(1) When device setting value is illegal

If there is a problem with the device setting value, the following error dialog will appear when writing the
sequence programs to the CNC controller. Set the number of device points as explained above in this
case.

i MELSOFT application |

@ & mismatch occurred bebween the PLC and peripheral parameters Match the parameters bebween the PLC and
peripherals,

<ES:01024065>
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4.6.3 Setting the Number of Common Pointer Points

When creating the sequence programs with the multi-program method, the number of common pointers must
be set for each sequence program. This operation must be carried out each time a new project is created and
the parameter file is written to the CNC controller.

[Note] The default value will be used for the number of common pointer points if this operation is not
completed.

Select the [PLC System] tab

Set the "Common pointer No." value on the following screen, and then click on [End].

OnA Parameter ﬂ

PLC name

|PLCfle |FLC RAS | Device | Program | Boat file |SFC | 140 assignment |

— Timer limit getting

Commar e
Low speed  |100 ms [10ms—1000ms) pointer No, P I After  [0-4035]
High zpeed I‘ID s [1me--100msz] General data I—_I moddftine (1-6)

processing

—RUM-PAUSE contact

¥ Paints occupied = .
RUM = I [<0-=1FFF] o sl st 16 Paints
PALISE = I [<0-#=1FFF]
— System interupt zetting
Interrupt counter I
— Remote reset start Mo, T [0--978)
™ Allow 128 fixed zcan
el I'IDD mz  [Bmz--1000ms)
-~ Oulput mode at STOP o RUN - | oo rkedsean ™ o (5ms--1000ms)
" Previous state 130 fixed scan |2E| mz  [Gma-1000mms)
 Recalculate [outputis 1 scan later) inieval o
ecalculate [output iz 1 scan later I — 10 s [Srme-1000ms)
interval
Acknowledge *¥ azzighment Drefault Check End Catcel
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4.6.4 Setting the Program Execution Order

When creating the sequence programs with the multi-program method, the execution method and execution
order of each sequence program must be set. This operation is carried out before the sequence program is
executed with the CNC controller. The parameter file must be written to the CNC controller.

[Caution] If this operation is not completed when using the multi-program method, an error will occur when
RUN is executed in the sequence program.

Select the [Program] tab
Select the sequence program name to be registered for execution from the program list on the left of the

following screen, and then press the "Insert" button. Select the execution mode from the registration
program list on the right side. After registering all sequence programs to be executed, click on [End].

OnA Parameter 5'
PLC ame | PLE syster |PLCfle |PLCRAS | Device Progiam |Baotfle |SFC | 1/0 assigrment

Frogram name Execution | &
= 1 |MAIN Scan ~
i HLADT 5 |HLADT Scan ~
-HLAD2 3 |HLADZ Scan ~
- INIT 4_[MLADT Scan -
MAIN 5 [MLEDZ Scan ~
MLAD 5 |SUBT Wl ~
oo MLADZ 7 [INT Iniial ~
5B 5 =
g -
10 -
11 -
Insert | 12 &7
13 -
14 -
Delete | 15 =
15 -

17 -|>

Acknowledge XY azsignment Default Check End Cancel
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4.6.5 Writing and Reading Parameters to and from the CNC Controller

When creating the sequence programs with the multi-program method, the parameter file must be written to
the CNC controller. The parameter file can also be read from the CNC controller and used with GX
Developer.

The operation methods are the same as reading and writing the sequence programs.

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

[Online] —» [Write to PLC]

On the following screen, choose the parameter [PLC/Network] file to be written from the [File selection] tab
and click [Execute].

Write ko PLC x|
Connecting interface II:DM'I [ IF'LE module
PLC Connection  Fefwork Fo. ||j Station ND_IHgst PLLC type |Qm
Target memary IF'LE Rk /Device memony j Title II TEMPORARY STORAGE AREA
File selection | Device data | Program | Common | Local | £ |
Hecute
FParam+Frog | Select all | Cancel all selectionsl
Cloze |
[T Labellpragram (51,78 Stucture] 1270t IF'LE Ré&M/Device memany j
MEMOTY
E|-- Program .
“[] LDTEST TEST LADDER — Related functions
|:| MITEST TEST MESSAGE LANG Transfer sehu
-] M2TEST TEST MESSAGE LANG.2 —Ip

E‘@ Device commert Keyword setup... |
. e[ ] CITEST TEST COMMENT 1
: -[] C2TEST TEST COMMENT 2 Remate aperation... |
[E-{s] Parameter
-E FLC/Me Clear PLC memary... |
Format PLC memory... |
File register
€ whole range Armrange PLC memol_l,J...l
% Bange specification. ZF IEl - |32?B? Create title... |

Largest contiguous
Free space volumel voIEme 2 95232 Butes LDE.LZEE SRS 344064 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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4.7 Starting/Stopping the PLC of the CNC Controller
Before writing a sequence program, you must stop the PLC of the CNC controller.

4.7.1 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 x|

Connection target information

Connection interface IEDMI RS IF'LI: module

Target PLC  Mebwork fo. I':| Station no. IHDSt PLC type Iu“""\‘
PLLC status ISTDP Memary card information I

— Operation — Specify execution destination
= PLC - ¥ Cunently specified station
= Extract memony card Al stations
 Specific grou |1
—Operation during RUN, STEP-RUN——— peciie B8R
Device IDD not clear j  Speciy execution unt—————

Signallfow ISave 'I |1_ Bioard mo. |

Close

[Note] Operations other than RUN and STOP cannot be executed.

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 controller side.

MELSOFT series GX Developer

@ Completed.
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4.8 Keyword Registration

Keyword is used to protect the sequence programs stored in CNC. Read and overwrite operations by GX
Developer or with the onboard PLC edit function are prohibited.

4.8.1 Data Protected by a Keyword

A keyword protects a whole range of data. The data to be protected includes all the PLC-related data stored
in the flash ROM in CNC (files of sequence programs, device comments, PLC messages and parameters).
Only the files with particular names can be free from the keyword protection.

The keyword is also set to the backup data that is output in the I/O operation: the backup data is kept
protected by the keyword after copied to other CNCs.

4.8.2 Operations Prohibited by a Keyword

The following two types of conditions can be selected at the keyword registration.

 Write protection: Writing and editing are restricted.

» Read/Write/Display protection:  Writing, reading, verification and list display are restricted.
The operations, once prohibited at the keyword registration, cannot be executed by GX Developer or with the
onboard PLC edit function until the keyword is disabled.

4.8.3 Structure of the Keyword Function

The keyword is encoded and stored in the PLC data of CNC. GX Developer does not store the keyword in its
saved data after executing the keyword registration. The keyword is kept encoded when it is set to the
backup data output in the I/O operation.
Registering a keyword means to write a keyword into the stored data. Canceling a keyword means to delete a
keyword from the stored data. Disabling a keyword means to give the keyword information for verification to
request an access to the stored data.

(a) GX Developer can register, cancel and disable a keyword.

(b) The PLC onboard edit function can only be used to disable a keyword.

Ethernet
Personal ]
computer ' [Register[ Cancel I Disable] Y CNC
€) - RS-232C PLC control
GX Developer o carg E-ROM
S ar
Keyword
0 Backup | Keyword ] PLC data]
Project data data
Ladders PLC dataJ
Comments
Parameters
i Disable |
b)

(
PLC onboard
edit function

Copied to other CNCs
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4.8.4 File Names Excluded from the Target of Keyword Protection

Only the files with particular names as follows can be free from the keyword protection.

* The file names that have the character "U$" in the "arbitrary character string” that is defined by the file
name rule.

The file name list is shown below.

Table 4.8.1 List of file names excluded from the target of keyword protection

Initialization process

Standby process

[Arbitrary character
string(8)].WPG

Data class Data type File name Storage
yp : 8 + 3(extension name) characters quantity
. H+ [Arbitrary character U$" in the arbitrary charactgr string
High-speed process . sets off the keyword protection
string(7)]. WP G R R
EX) "HxxxxxU$.WPG
1 Sequence - e : - Total 32
program Main process U$" in the arbitrary character string comments

sets off the keyword protection
EX) "USXxxxxx.WPG"
Ex) "xxxU$xxx.WPG"

2 | Parameter

PLC parameters

Network parameters

PARAM.WPA (fixed)

1 parameter

Common comment

COMMENT.WCD (fixed)

Device . "U$" in the arbitrary character string | Total 10
3 Comment for each [Arbitrary character .
comment roaram string] WCD sets off the keyword protection comments
prog 9l EXx) "U$xxxxxx.WCD"
Language selection MIxxxxxx.WPG "U$" in the arbitrary character string
method using PLC : sets off the keyword protection One for each
alone M8XXXXXX.WPG Ex) "MnxxxxU$.WPG" language
4 | PLC message - - - . :
Method linked with MOOXxxxx.WPG "U$" in the arbitrary character string | Total 8
language selection on : sets off the keyword protection languages
the screen) M99Ixxxxx.WPG Ex) "MnnU$xxx.WPG"

"Arbitrary character string" means a character string consisted of up to 8 one-byte alphanumeric characters, hyphen (-) and underline ().

4.8.5 Compatibility and Precautions when Using the System with No Keyword Support
The data before the keyword registration is compatible with the old system. The data after the keyword

registration has the following limitations and precautions.

(1) The backup data after the keyword registration is not recognized as PLC data at the restoration to the old
system. An error occurs when the data is restored.

(2) If the PLC data stored in F-ROM has originally been created in the old system, the data needs to be
formatted before the first keyword registration.

(3) When a keyword has been registered, the data is secured in various ways. If the data is changed by any
editor and the like, neither the registered keyword can be disabled nor is the data recognized as PLC

data.

(4) If the registered keyword is forgotten, reformatting the data is the only way to recover the keyword.

(5) The following ways are available to undo a disabled keyword.

e Turning the CNC power OFF

» Terminating the GX Developer that disabled the keyword.
» Terminating the PLC onboard edit function that was used to disable the keyword.

 Enabling the keyword with the same PLC onboard edit function as was used to disable it.
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4.8.6 Registering a Keyword

The following shows how to register or change a keyword. Open the operation screen according to the
following procedure.

[Online] —» [Keyword setup] — [Register]
Set the "Keyword" and "Registration condition” and then click [Execute] in the screen as follows.

Target memary IF'LE R /D evice memmany j

(1) ———> Keyword ||
(2) == Reqistration condition

% Readswrite/Display protection 4 ®)

" Wiite pratection Cloze

Characters that can be uzed in kepword
B characterz. Only numbers.

(1) Input a keyword (6 numeric characters).

(2) Select the functions restricted by the keyword.
» Read/Write/Display protection: writing, reading, verification, deletion and list display are restricted.
« Write protection: writing is restricted.

(3) When the [Execute] button is clicked, the following dialog box appears. Input the same keyword
again.

Keyword confirmation x|

Please input the keyword again for confirmation.
F.emword I
4 ! Cancel

d

[Note] Only "PLC RAM/Device memory" is available for "Target memory".
The keyword is directly written into CNC when the registration is executed. Further writing operation is
not needed.
If the PLC data stored in F-ROM has originally been created in the old system, the following error
message may appear. When the message appears, select [Online] - [Format PLC memory] to write
the sequence programs again before registering a keyword.

i MELSOFT application Ed

@ Application has turned unstable. Restart

<E5:01024024 =
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4.8.7 Canceling the Keyword

The following shows how to cancel (delete) the registered keyword. Open the operation screen according to
the following procedure.

[Online] — [Keyword setup] — [Delete]
Set the "Keyword" and then click [Execute] in the following screen.

Delete keyword x|

Target memary IF'LI: Rt /Device memany j

ST s T
Cloze |

)

(1) Input the currently registered keyword.
(2) After inputting the keyword, click [Execute].

(Note) Only "PLC RAM/Device memory" is available for "Target memory".

4.8.8 Disabling the Keyword

The following shows how to release the lock imposed by a keyword in order to allow access to the CNC on
which the keyword is registered. After a keyword has been released, there is free access to the CNC until GX
Developer is terminated. Open the operation screen according to the following procedure.

[Online] — [Keyword setup] — [Disable]
Set the "Keyword" and then click [Execute] in the following screen.

Disable keyword |

Dizable the kewword 4
fram the current connection's target

@)

mermnory temporarily. Close

Target memary IF'LI: RaMDevice memary

(1) ——s  FKepword ||

(1) Input the currently registered keyword.
(2) After inputting the keyword, click [Execute].

(Note) Only "PLC RAM/Device memory" is available for "Target memory".

Whether the keyword has been successfully disabled is not confirmed until the access is confirmed.
The following ways are available to cancel the "disabled" status of a keyword.
 Terminating GX Developer

» Closing the project that is currently opened in GX Developer
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4.8.9 Disabling the Keyword as Required when Accessing to CNC

The following screen appears and requires disabling the keyword when any access is attempted to CNC on
which the keyword was registered.

Input current keyword. ﬂ

That keyword i registered. Processing

cannot be dane. [nput the current

kemaiord, Close |
T arget memary IF'LC Rab /D evice memary

1) —— K.eyward ||

@)

(1) Input the currently registered keyword.
(2) After inputting the keyword, click [Execute].
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5. Sequence Program Development

The sequence program development procedures are explained in this section focusing on usage methods
unique to MITSUBISHI CNC.

5.1 Development Procedures

The following two methods can be used to develop the sequence program.
(1) Method to use sequence program developed with conventional MITSUBISHI CNC PLC programming

tool (PLC4B).

(2) Method to newly create sequence program with GX Developer.
Refer to the enclosed GX Developer Operating Manual for the method to newly create sequence program.

5.1.1 Method for Using Sequence Program Developed with PLC4B

1)

)

®3)

IBM PC/AT compatible
personal computer

Creation

— PLC4B/LIST4B

v
LIST4B output
ladder list
Z27ZZ.TXT
v
—

v
Ladder list

g
N
for this CNC /
N
g
N

Ladder list conversion
CNVM6

222z, TXT
v

List to sequence program
conversion GX Converter

>

Sequence program
for this CNC

zzzz.WPG
~— Editing {transfer}
GX Developer
EEH B

CNC controller

Device comment Message

|

|

for this CNC for this CNC

zzzz.WCD M1xxx.WPG I
|

Creation
The sequence program created for the old model is output in a list format.

Conversion

The data is converted into a sequence program (list format) for this CNC using CNVM6 (PLC data
integrated conversion tool). Using GX Converter (data conversion software package), the list format
program is converted into the GX Developer data.

Editing/transfer
The resultant program can be handled like a newly created sequence program.
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5.2 Writing the Sequence Program to the CNC Controller

The following section explains how to write sequence programs from GX Developer to the CNC controller
(especially the restrictions and CNC-specific operations.)

5.2.1 Operation Procedure
Perform the following operation from GX Developer to start the operation screen.

[Online] —» [Write to PLC]

On the following screen, choose the sequence program 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 ta PLC

Connecting interface I'I”\‘”
PLC Connection

Metwark Mo [ Station Mo, [Host  PLC wpe [242

oo IF'LC module

Target memony IF'LC RéM /Device memory

j Title || TEMPORARY STORAGE AREA

File zelection |Device datal F'mgraml Eommonl Local I Emzmuli

Param+Prog | Select al | Cancel all selectionsl

Cloze

dl

]

[T Label program (5T, FE Stucture], 1 adet IF'LE R /Device memory
M

emary
- Program

E.

— Related functions

Transfer getup... |

TEST LADDER
TEST MESSAGE LANG.1

D M2TEST TEST MESSAGE LANG.2
-- Device comment Keyword setup.. |
[=}-|5¢] Parameter

i ] PLCAMetwark

|

Largest contiguows
wolurie

Fiemate operation... |
Clear PLC mermary.... |
Farmat PLC memary... |
Arrange FLC memc-ry...l
Create title... |

344064 Bytes

File register
£ Whale range
% Fange speciiication 2R ID

- |32?5?

Total free space
35232 Bytes  yolyme i

Free space volume

[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].

5.2.2 Writing Operation

As soon as a ladder is written from GX Developer to the CNC controller, the CNC controller converts it into
the CNC-specific ladder machine code.

A conversion error occurs if any of the devices and instruction formats not supported by the CNC controller
side is used.

The writing will not stop even if a conversion error occurs. The instruction causing an error is converted into a
"NOP instruction" (no process instruction), and the sequence program is transferred up to the last step.

[Note] Aladder resulting in an error cannot be RUN for safety purposes.
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5.2.3 Operations and Check Items at Conversion Error
(1) Operations at conversion error

The following dialog appears on the GX Developer screen when a conversion error occurs.

i MELSOFT application

Ix

@ The program before correction differs Fram the reqistered program.
<ES:01024070=

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

If the ladder file resulting in a conversion error is selected with the [File Selection] tab on the [Read from PLC]
screen, the file name and title will change and be displayed as shown below.

If this ladder file is read out to the GX Developer, it will be stored under the file name "ERRLAD-0".

; _ . (1) File name at error
ERRLAD-0 <-- LDTEST : Convert ERROR. (2) Title statement including
(1) (2 transferred original file name
X

Connecting interface IEDW'|1
FLC Connection

¢y |PLE module
Metwork Mo i Station Mo [Host  PLC ype [34A
Target memary IF'LC Rk Device memary j Title “

File selection | Device data| F'rograrn' Commonl Local I

| —
Param+FProg Cancel all selections E:;::e data i

Close

Program

“[] ERRLAD-D <~ LDTEST : Corwert ERROR. 044080 Rictted hureims
EI-- Device memory

%] Device data Transfer zetup... |

/\ CAUTION

A Do not read out a ladder file resulting in a conversion error to the GX Developer and use it.
It may contain unexpected data, and result in incorrect operations.
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(2) How to confirm the conversion error step No.

The PLC verification function can be used to confirm the error step. For details of the PLC verification function,

refer to "5.4 Verifying the Sequence Programs".

Verify source: Select the ladder file (source file) on the GX Developer side
Verify dest.: Select the file resulting in an error "ERRLAD-0" on the CNC controller side

¥Yerify with PLC

Connecting interface IEDM‘I P IF'LEI madule

PLC Connection

Netiwark Mo, [0 Station Mo, [Host FLCtype [04a

T arget memory

x| Tie ||

I PLC RaM/Device memory

File selection | Device datal Programl F'arameterl

Param+Prag |

Edit data[Verify zource]

= | The specified block Mo of the SFE program is compared)
PLC data [Werify dest.]

El Pragram Program ;lle Tegister

B LDTEST E ERRLAD-O + w'hale range
[] M1TEST Device memary ¢ Range
e[ MaTEST ".[] Device data spesification
E| Parameter ID—
T[] PLEMetwark _

E@ Device comment IW

Cloze |
Related functions
Tranzfer setup... |
Kewword setup... |
Femote operation. .. |

Clear PLC memory... |

When PLC verification is executed, the mismatching details will appear as shown in the following example.
The NOP instruction section in the CNC controller side is the step with the conversion error. Double-click the
mismatch to display and to edit the corresponding part of the GX Developer side.
<Memory> indicates the GX Developer side, and <PLC> the CNC controller side.

il Verify results Program

=10ix|

[PLC verify: Program]
Verify source
Project name -C:\MELSEC\Project\TEST
Data name -LDTEST
Uerify destination
Project name - none
Data name -ERRLAD-0O

<Hemory> <PLC>

Step Instruction Step Instruction
58 AND= R4918 K186 58 Hop
57 + K18888 R4918 D87 55 HOP

2 items unmatched.

!

[GX Developer side]

[CNC controller side]
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5.2.4 Operations and Check Items at the Other Errors

(1) Other errors
Some of the popular errors that would occur in writing sequence programs are given below.

Note that the description of the dialogue message is primarily provided for the MELSEC sequencer, and
the precise description of the error may not be available for the M700 CNC. The last 4 digits of display No.

are indicated in "Status".
For the other errors, refer to "8.1 List of Errors During GX Developer Online Operations".

Program to the CNC Controller

Status Message Cause Remedy

\Writing of data which Check the size of execution area.
4005 exceeds the capacity of the [The maximum number of steps|(Refer to (2) of this section.)

PLC was attempted. that can be executed with NC |Reduce the number of steps for the
(Note 1) : I

Execute again within the has been exceeded. sequence program to be executed

capacity of the PLC. according to that value.

Cannot write because the

PLC is executing a RUN . . After stopping the PLC of the NC,
4010 command. Stop the PLC, The PLC of the NC is running. start execution again.

then execute again.

The applicable drive is not |The specified target memory
4021 |ready. Check the applicable |[does not exist or is not in a Change the target memory.

drive, then execute again. |usable status.

Insufficient file capacity. An attempt was made to write Examine the file structure so that the
4029 |Execute again after deleting|a file that exceeds the storage o S .

) . data falls within the limited capacity.

unnecessary files. capacity.

The file is write protected. |The specified target memory is - "
4052 |Change the file attributes to |a write-disabled device izen?g?/ internal RAM" as the target

enable writing to the file. (F-ROM). Y

A mismatch occurred

between the PLC and
4065 peripheral parameters There is a problem in the Set the number of device points.

Match the parameters device setting value. (Refer to section 4.6.)

between the PLC and

peripherals.

The program before . . . Perform verification to identify the

; . A ladder instruction outside |. . .
4070 |correction differs from the e instruction that is the cause of the
. the specification is included. )
registered program. problem. (Refer to section 5.2.3.)
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(2) How to confirm the size of execution area
Confirm the size of execution area in the following manner when "error status (4005): Execution area
size over" (See (Note 1) in the list of errors above.) occurs. Refer to "PROGRAMMING EXPLANATION
2.6 PLC Storing PLC Processing Program and Execution Mode" for details on execution area.

When [Target memory] "IC memory card A(RAM)" is selected with "Read from PLC" operation, the file
name and title are changed and displayed as follows.

(a) indicates the settings of target memory. (Regular reading from PLC is executed with "internal
RAM/device memory".)

(b) indicates the number of steps at execution when the title section is replaced.
An alphabet before the number of steps at execution represents the state of parameter designation.
I Initial H: High speed M: Medium speed W: Wait
-: No parameters or parameters not stored.

(c) indicates the total number of steps at execution. (Total of "initial", "high speed”, "medium speed" and
"wait to be executed.)

The denominator indicates the maximum size of the execution area.

When there is no parameter, the single program method is applied and "TOTAL" will not be
displayed.

(a)

Read from PLC

Connecting interface IEthemet board

£ IEthemet maduls

PLC Connection  Mebwork MNo. I‘] Sﬁrﬂo_lu PLC type |Qam

Target IC Card A[RAM) j Title “
evice data | Program Commonl Locall

Param+Prog | Cancel al selestions| =147 [17A11

Execute

dl

Cloze

(b) [ 1 4essep 4/04/01 00:16:44 e et

H: 1422 step 04/04,/01 00:16:% Transfer setup... |
b0 19335 step 04,0440 00:17:C

M: 19921 step 04/04/011 0017 e s |

M: 212step 04/04/01 0017:1 Remote sperson.. |
Wi 1133 step 0404401 00:17:2

(G) - bnssten 04/04/01 00:19:44 Fedundant operation.._l
= 43091 / 43008 step 04/04/01 00

_'I Clear PLC memary... |

File reaister
% hole range

Ml ’7(" Fanage specification. 28 ID =

|32?E?

Farmat PLC mermory... |
Amrange FLC memoly...l

Largest contiguous
volume

Free space volume |

In the screen example above, the sequence program size must be adjusted so that the total number of
steps at execution of (c) (43091) is smaller than the maximum size of the denominator's execution area

(43008).
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5.3 Reading the Sequence Program from the CNC Controller
The following indicates how to read a sequence program from the CNC controller to GX Developer.

5.3.1 Operation Procedure
Perform the following operation from GX Developer to start the operation screen.

[Online] —» [Read from PLC]

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

[Execute].
Read from PLC x|

Connecting interface I'I”\‘” g IF'L': rodule

PLC Connection  MHetwork Mo |U Station Mo IHost FLC type |I1=1A
Target memony IF'LC RéM /Device memory j i“
File zelection |Device datal F'mgraml Eommonl Local I E I
- necute
Pararm+Prag | Cancel all selectionle:;::E dum IMMN
Cloge |

E| Program
A T TEST LADDER 04/116./114 2112
E|-- Device memony

"-[] Device data Transfer setup... |

Fepward setup... |

Fiemate operation... |

Clear PLC mermary.... |

i I I LI Farmat FLC rnernc-r_l,J...l
File register

. & ‘Whole range Arrange FLC memc-ry...l

Ticlizs wewl | Fange specification ZF ID - |32?E? Create litle... |

Largest contiguous Tatal free space
walurie Bytes  wolume Bytes

— Related functions

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

If a sequence program file with the same name already exists in the GX Developer side, following dialogue
will appear.

MELSOFT Series GX Developer

The program [LDTEST] already exists.
Are pou sure OF, bo ovenarnte?

et I ez allh] | HalM]

[Note] Choosing [Yes (Y)] in the dialogue will overwrite the GX Developer side sequence program file.
The file before overwriting will be erased.
Confirm the file enough before choosing [Yes (Y)].
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The [Read from PLC] screen can also be used as a CNC controller 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 x|
Connecting interface IEE”\‘” P IF'LI: module

FLC Cannection  Metwork Ho. [3 Station Mo JHost  PLC pe [34

Target memary IPLE R Device memaory j Title || TEMPORARY STORAGE AREA

File selection |Devi-:e datal F'rc-graml Commonl Lacal I Execite |

Param-+Frog | Cancel all selectionle:n:::B data IMMN
Cloze |

E| Program _
[ pTEST TEST LADDER 04/06/04 207 | [ Fislated funcions

-] M1TEST TEST MESSAGE LANG.1 04080 Transter setu |
-] M2TEST TEST MESSAGE LANG.2 04./08/0. o
Device memaiy Keyword setup... |
i ] Device data
Remote operation... |
Clear PLC memory... |

1 I I LI Format FLC memory... |

File register
- & whole range Arrange PLC memol_l,J...l
Refresh view | " Fange specification. 2R ID - |32?E? Creste titls... |

Largest contiguaus Total free zpace
ol 225200 Bytes yme 474112 Bytes
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5.4 Verifying the Sequence Programs

The following indicates how to verify sequence program between the CNC controller and GX Developer.

5.4.1 Operation Procedure

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

On the following screen, choose the sequence program files to be verified from the [File selection] tab, and
click [Execute].

[Verify source] : GX Developer side, [Verify dest] : CNC side

verify with PLC x|

Connecting interface ICDM'I

PLC Cannection

Py IF'LC module

Metwark N, [0 Station Mo, [Host PLClype  [G4A

Target memary IF'LC R D evice memory

File selection | Device datal F'rograml Parameterl

Faram+Frog |

Edit datal\erify source)

PLC data [Verify dest.]

=] e |

I™ The specified block Ko, of the SFE program iz compared,

E| Program
;A LDTEST

E| Program
M

[] MITEST
P [] M2TEST
EI@ Parameter

Block Mo I Blozk Hio. I

Device memary
= ehwor o] evice data
] PLCMetwork [] Device d

r— File regizter
& wihale range

r Farge
specification

ID
E |32?E?

 Comment wenify type—

| % Deyeloper Dat
) P Data

Fiefresh view |

Cloze

— Related functions
Transfer zetup...
Kepword setup...

Remote operation...

_ Trontersaup, |
__Kepwordseup.._ |
_Remole oporaon.|

Clear PLE memory... |
_FomatPLC meman., |
_Anange PLC menesy.. |
_ Ceseie. |

Faormat PLC memory. ..

Arrange PLC memary. ..

Create title..

Total free space

Largest contiguous
Free space volumel walume Biytes Eiytes

wvalume

[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.

I Verify results Program

o [=] ]

[PLC verify: Program]
Verify source
Project name -C:\MELSEC\Project:\TEST
Data name -LDTEST
Verify destination
Project name - none
Data name -LDTEST

<{Hemory> <PLC>
Step Instruction Step Instruction
[ 50 nanp- Rug18 K106 56 NOP |
‘ 57 + K10000 R4918 D87

55 NOP |

2 items unmatched.

! f

[GX Developer side] [CNC controller side]
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5.5 Using Sequence Programs from Older Models

The sequence program list converted with the PLC data integrated conversion tool (CNVM?7) is converted into
GX Developer data with the following method. Use "GX Converter (data conversion software package)" for
conversion. GX Converter can be started from the GX Developer menu.

5.5.1 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 to TEXT, CSV format file]
On the following screen, choose the file to be converted (LDTEST.TXT) and click [OK].

Open file x|

Dirive [-c] - e
LD_ERR.kat
% il kest bt
Z] M2TEST tat
Bath: [CAMELSEC DemaDT
File narne: IL[:'TEST'th Cancel |
File: type: ITe:-:t Files[* tat, * cav) j

5.5.2 Conversion Format Setting
Set the conversion format on the following data conversion wizard screen.

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

Data Conversion Wizard - Step 1 of 4 x|

Chooze Mest, or choose the Data Type that best describes pour data.
Qriginal Data Tupe
Chooge the file type that best dezcribes vour data

& Delimited - Characters such az commas or tabs separate each field;
& Fived 'width - Fields are aligned in columnz with zpaces between each fisld.

Data Type: | List j Start Impart at B ow: |1 ﬁ
End Impart at Row: I i’
— Data Preview

251 3

LD IOOMO405
OUTOOMO409
LDOOMO409

OTrTOOMO 405

rnooara g

BT ETE

[»
Cancel < Back | Mext » I Eirieky |

Il - 46



5. Sequence Program Development
5.5 Using Sequence Programs from Older Models

(2) Data conversion wizard 2/4
Choose [Delimiters]-[Tab] and click [Next>].

Data Conversion 'Wizard - Step 2 of 4 E3

This screen lets you set the delimiters your data contains.

i~ Drelimiter
I Semicolon [ Comma [~ Space [~ Other I_
—Data Previe
P2sL 3
LDI no40s
ouT no4ang
A no402
ouT no40s
< IE

Cancel < Back | Mest > I Eitirsty |

(3) Data conversion wizard 3/4
Choose to highlight the instruction column part in the [Data Preview] list and choose [Column Data
Format]-[Instruction].

Data Conversion 'Wizard - Step 3 of 4 B3

This screen lets you select each column and zet the Data Format.
Colurmn D ata Forrnat
" Steprumber € P/l statement
" Line statemert € Mote
© 1/0[Device) Do nat Import{Skip)
& nstuctiont

— D ata Previe
‘ Instr VLine |Instruction A
no40s
no40s
Mn40s
n040s
4 I 3

Cancel | < Back I = | Einehy |

(4) Data conversion wizard 3/4
Further, choose to highlight the argument column part in the [Data Preview] list and choose [Column
Data Format]-[lI/O(Device)]. Click [Next>].

Data Conversion 'Wizard - Step 3 of 4 B3

This screen lets you select each column and zet the Data Format.
Colurmn D ata Forrnat
" Steprumber € P/l statement
L nt © Mole
Do nat Import{Skip)

" Instiuction

— D ata Previe

Instr
PE5L
LDI
ouT
LD
ouT

4

Cancel < Back Mext > Einehy
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(5) Data conversion wizard 4/4

Set the program name used on GX Developer at [Data name] column and a sequence program
annotation at [Title] column, and click [Finish].

Data Conversion Wizard - Step 4 of 4 x|

This screen lets you select the data for import.

[ata type |Program

Data name ILDTEST 'l
Title ITEST Ladder

Conversion type for wiong instruction IDU ot Import[5kip] 'l

Cancel < Back [HErt > Firizh

(6) Completion

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

Carwverting ...
Program LOTEST GX Converter B

V2%

@ Complated.
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5.6 Monitoring the Sequence Program

There are no MITSUBISHI CNC-specific operations to monitor a sequence program. Refer to the Operating
Manual for the operation methods. For usable functions, refer to "2.2 Function Support Conditions (Online
Section)". This section explains the operation procedure outline and precautions.

5.6.1 Operation Procedure
Perform the following operation from GX Developer to start monitoring.

(1) Display the sequence program to be monitored and move to the circuit part to be monitored.

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

(3) Perform the following operation to stop monitoring.

[Online] —» [Monitor] — [Stop monitor] or +

[Caution] If the sequence program being RUN with CNC controller differs from the sequence program
displayed on GX Developer, monitoring will not result in an error but will appear to continue

normally.
Confirm that the sequence program on the CNC controller side and GX Developer are the

same before starting monitoring.
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5.7 Executing Sampling Trace on Device

Status of various devices that are used for the CNC controller external signals and for the user ladder can be
traced by using GX Developer. Trace result at an arbitrary point will be 