2 MITSUBISHI ELECTRIC

MELSEC A/Q series

Programmable Logic Controllers

Programming Manual

Art.No.: 87431 2 MITSUBISHI ELECTRIC INDUSTRIAL AUTOMATION

06 10 2004
Version D






Programming Manual for the
MELSEC A and Q series and the MELSEC System Q
Order-No.: 87431

Revision Changes / Additions / Correktions
A 09/1998 pdp Programming manual for the MELSEC A and Q series based on Melsec Medoc plus
B 04/2001 pdp Ch.5.1.2: Changed bitmap (ladder diagram in GX IEC Developer) for the
ORP instruction
Changed bitmap for the LDP instruction
Ch. 7.6.3: Note for the usage of the CALL instruction
Ch. 7.14: Addition of the RSET_K_MD and RSET_K_P_MD instruction
Ch. 7.11.13: Note for the usage of the ASC(P) instruction
Additional information for System Q CPUs (Q02, Q02H, Q06H,Q12H and Q25H).
C 08/2002 pdp-dk | Additional information for QO0JCPU, QO0CPU and Q01CPU of the System Q.Q25H).
New instructions S.TO and FROM for use in a multi-CPU-System.
In chapter 9 now the representation format of the instruction in the GX IEC Developer
is shown.
Additonal special relays and registers for System Q CPUs with function Version B or
later.
Separate tables for processing times for A series and Q series/System Q.
Addition of an example in Ch. 7.6.10, showing the program modification.
Corrections:
Ch. 6.5.1: Operating errors
Ch. 6.5.2: Operating errors
Ch. 6.7.3: Additional information for the COM instruction when used in a
multi-CPU system
Ch. 6.8.9: Time values for n1
Ch. 7.1.1: Devices MELSEC Q
Ch.7.1.3: Devices MELSEC Q
Ch. 7.1.5; Devices MELSEC Q
Ch.7.1.7: Devices MELSEC Q
Ch. 7.5.12:  Operating errors
Ch. 9.5.1: Processing times for the RBMOV and the BMQOV instruction
D 09/2004 pdp-dk | New chapter 10: Instructions for Q4ARCPU

New chapter 11: Dedicated instructions for intelligent function modules
Ch. 2.8: Summary of the instructions for Q4ARCPU

Ch. 2.9: Summary of the dedicated instructions

New CPU modules Q12PHCPU and Q25PHCPU




S MITSUBISHI ELECTRIC



About this Manual

The texts, illustrations, diagrams, and examples contained in this manual are
intended exclusively as support material for the explanation, handling,
programming, and operation of the programmable logic controllers of the
MELSEC A and Q series and the MELSEC System Q.

If you have any questions concerning the programming and operation of the
equipment described in this manual, please contact your relevant sales office or
department (refer to back of cover).

Current information and answers to frequently asked questions are also
available through the Internet (www.mitsubishi-automation.com)

MITSUBISHI ELECTRIC EUROPE B.V. reserves the right for technical
changes and changes to this manual at any time without prior notice.

© 09/2004
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Introduction

Further manuals

1

1.1

NOTE

Introduction

This manual describes the programming and processing of the sequence and application
instructions that are provided by the CPUs of the MELSEC A and Q series.

Further manuals

QCPU/QnACPU Programming Manual (PID Instructions)
- Description of the PID control instructions

QnPHCPU Programming Manual (Process Control Instructions)
- Description of the PID control instructions

Programming Manual (AD57/58)
- Description of specific instructions for the special function modules AD57/58

QCPU/QnACPU Programming Manual (SFC)
- Description of the instructions for sequential function charts

GX Developer Operation Manuals
- Fundamentals of programming in GX Developer

GX IEC Developer Beginner's Manual
- Fundamentals of programming in GX IEC Developer

GX IEC Developer Reference Manual
- Detailed description of programming in GX IEC Developer
- Description of the IEC instructions (IEC standard library)

All manuals are listed in our current PLC price list.
You can also download all manuals as PDF from the MITSUBISHI ELETRIC homepage
(www.mitsubishi-automation.com).
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CPU types

Introduction

1.2 CPU types
The functions described in this manual can be transferred to all CPU types by the current ver-
sions of the GX Developer and the GX IEC Developer provided that the according CPU sup-
ports the instructions.
The different PLC types with their specific CPU are listed below in detail:
PLC Type CPU Type
A2A, A2A-S1, A2U, A2U-S1,
AnA/AnU A3A. A3U
AnAS/AnUS A2AS, A2AS-S1, A2AS-S30, A2AS-S60, A2US, A2US-S1
A Series A Ao ADC
1, A2, A2
AnN A3M, A3N
AnS A1S, A1S-S1, A2S, A2S-S1
Q2A/Q2AS, Q2A-S1/Q2AS-S
Q Series | QnA Q3A
Q4A, Q4AR
Q QooJ
(single processor
types)
Q QO00, Q01 (restricted use in a multi-CPU System)
System Q | (multi processor | o2, Q02H, QO6H, Q12H, Q12PH, Q25H, Q25PH
types) PC-CPU-Module: PPC-CPU686(MS)-64
PPC-CPU686(MS)-128
Up to 4 multi processor type PLC CPUs can be used in a
multi-CPU system, thus sharing control and communica-
tion tasks.
If, e.g. in tables, A and Q is mentioned, all CPU types of the A series and the Q series/
System Q are included. Exceptions are marked separately.
1.3 Software
All the described instructions, with few exceptions, can be applied with the available software
packages:
- GX Developer
- GX IEC Developer
The program examples contained in this manual were created with the GX IEC Developer. The
representation of the MELSEC Instruction List (IL) generally corresponds to that of the GX
Developer.
All the instructions described in this manual are included within the standard library of the GX
IEC Developer.
Corresponding to the selected CPU only those instructions are available within the GX IEC
Developer dialog box that can actually be processed by the CPU.
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Introduction Finding an instruction
1.4 Finding an instruction
Advanced
If you are already familiar with the programming of instructions for the MELSEC A and Q series
as well as the System Q, look up the instruction chapters 5 through 9. The header line contains
the name of the instruction as it is applied within GX Developer and the MELSEC editor of the
GX IEC Developer.
Beginners
If you are not really familiar with the handling of the instructions, proceed as follows:
@® Read through chapter 3 regarding the differing representation of instructions within the
MELSEC and the IEC editor.
@® Read through chapter 4 regarding the consistent layout and structure of each description
of instruction.
® Use
- the tabular overview of instruction categories with brief descriptions in chapter 2
- the index containing the entire instructions
NOTE All the instructions contained in this manual are also included within the online help of the GX
IEC Developer as detailed as here.
1.5 PLC parameters

Via parameters several functions, device ranges, etc. are set up. For the programming of the
functions described in this manual, the parameter settings can remain preset or customised to
the user’s needs. Refer to the according hardware manuals of the CPUs and programming
manuals for detailed descriptions of the PLC parameter settings.

Example: GX IEC Developer

PLC Parameter m
Memory Param _.. Link Settings ... ~CPU Type
|Ans =l
Latch Range ... PLC Setup ...
GE =
T1/C Range ... Special Farameter ...
CPU Type Selection |
1fO Config ... System Yanables ...
Default Configuration Mininet ... OK Cancel
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Comparison between GX IEC Developer and GX Developer

Example: GX Developer, GX IEC Developer 6.0

OnA Parameter E

PLC name | |PLC fle |PLCRAS | Device

|F'ru:ugrarn |Enu:ut file |SFI: |I.r'D azzignment |

— Timer limit zetting

Low zpeed I'”:“:I mz [10mz--1000mz]

Comman

pointer no. After  [0--40395)

High zpeed I‘l 0 mz [1msz--100msz]

General data
processing

11

maduletime [1--6]

—RUM-PAUSE contacts

Ll Mumber of empty .
RUN % I [0--1FFF] i 1E «| Pointz
PALISE X I [#0-2<1FFF]
— Syztem interrupt setting
_ Intermupt counter I
Femote reset start Mo, [ [0--378)
[ Allove 128 fixed scan
I |1DEI ms  [Bmz--1000ms]
~ Output mode at STOP ta RUN l23fedscan— fa0 s (5ms-1000ms)
% Previous state |30 fixed szan IED me  [Sms--1000mz]
¢ Recalculate (outputis 1 scan later] interval o
ecalculate [output is 1 zcan later
P |31 fiwed scan 10 ms  [Bmz--1000ms]
interval
Acknowledae = azzignment Default Check. End Cancel

1.6 Comparison between GX IEC Developer and
GX Developer
The most important features of the GX IEC Developer and the GX Developer are listed in the
following table:
GX IEC Developer GX Developer
Structured use Simple to use
Programming in comply with IEC 1131 —
Editiors: Instruction List, Ladder Diagram, Editiors: Instruction List, Ladder Diagram,
Structured Text, SFC, FUB SFC
Functions und Funktion Blocks Funktion Blocks (V 7.0 or later)
Program modifications in online mode Program modifications in online mode
Program change in online mode
Diagnostic functions for the PLC Diagnostic functions for the PLC
Diagnostic functions for network systems Diagnostic functions for network systems
1-4 Programming the MELSEC A and Q
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Instruction Tables

Subdivision of instructions

2 Instruction Tables

2.1

Subdivision of instructions

The instructions are subdivided into four major categories:

@® Sequence instructions

@® Application instructions, Part 1

@® Application instructions, Part 2

@® Data link instructions

The categories of instructions are described more detailed in the following table:

Category of Instruction Description Reference
Input instruction Operation start, Ch. 5.1
series and parallel connection of contacts.
Connection instruction | Series and parallel block connection, Ch. 5.2
storage and processing of operation results,
inversion of operation results,
conversion of operation results into pulses,
setting of edge relays.
Output instruction Bit devices, counter and timer contacts, Ch.5.3
output, setting, and resetting of annunciators,
setting and resetting of devices,
Sequence leading edge and trailing edge output,
instructions bit device output inversion,
generating pulses.
Shift instruction Shifting bit devices. Ch.5.4
Master control Setting and resetting single parts of a program. Ch.5.5
instruction
Termination instruction | End of a part of program, Ch. 5.6
end of sequence and routine programs.
Miscellaneous Sequence program stop, Ch. 5.7
instructions no operation.
Comparison operation | Compares data to data (e.g. =, >, >) Ch. 6.1
instruction
Arithmetic operation Adds, subtracts, multiplies, divides, increments, and Ch. 6.2
instruction decrements BIN and BCD data, floating point data, and
BIN block data, links character strings
Data conversion Converts data types, e.g. Ch. 6.3
instruction BCD — BIN, BIN — BCD
Data transfer Transmits designated data Ch. 6.4
instruction
Application
instructions Program branch Program jump commands Ch. 6.5
Part 1 instruction
Program execution Enables and disables program interrupts Ch. 6.6
control instruction
Refresh instruction Refreshes bit devices, links, and Abs 6.7
I/O interfaces
Other convenient Count 1- or 2-phase input up or down, Ch. 6.8
instructions teaching timer, special function timer,
rotary table near path rotation control, ramp signal,
pulse density measurement, fixed cycle pulse output,
pulse width modulation, matrix input
Programming the MELSEC A and Q 2-1



Subdivision of instructions

Instruction Tables

Category of Instruction

Description

Reference

Logical operation

Logical AND / OR, logical exclusive OR / exclusive NOR | Ch. 7.1

instructions
Rotation instructions 16-bit and 32-bit data right / left rotation Ch.7.2
Shift instructions Shift data by bit or word Ch.7.3
Bit processing Set, reset, and test bits Ch.7.4
instructions
Data processing Search, encode, and decode data at specified devices Ch.7.5
instructions Disunite and unite data
Structured program Repeated operation, subroutine program calls, Ch.7.6
instructions subroutine calls between program files, switching
between main and subprogram parts, micro computer
program calls, index qualification of entire ladders, store
index qualification values in data tables
Data table operation Write to and read data from a data table, delete and Ch.7.7
instructions insert data blocks in a data table
Buffer memory access | Buffer memory access of special function modules or Ch.7.8
instructions remote modules
o Display instructions Output ASCII characters to the outputs of a module orto | Ch. 7.9
Application an LED display
instructions
Part 2 Debugging and failure | Failure checks, setting and resetting status latch, Ch.7.10
diagnosis instructions | sampling trace, program trace
Character string Character string (ASCII code) processing Ch. 7.11
processing instructions
Special function Trigonometrical functions, square root and exponential Ch.7.12
instructions calculation with BCD data and floating point data
Data control Upper and lower limit control and storage of checked Ch.7.13
instructions data
File register switching | Switching between file register blocks and files Ch.7.14
instructions
Clock instructions Writing and reading clock data Ch.7.15
Peripheral device Message output and key input on peripheral units Ch. 7.16
instructions
Program instructions Select different program execution modes Ch.7.17
Other instructions Reset watchdog timer (WDT), set and reset carry, pulse | Ch. 7.18
generation, direct read from indirect access file
registers, numerical key input from keyboard, batch save
or recovery of index registers, write to EEPROM file
registers
Network refresh Instructions for data refresh operations in network Ch. 8.5
instructions modules.
Dedicated data link Read and write data from and to object stations in object | Ch. 8.6
instructions networks, Send data to network modules in object
stations in object networks, Read data sent via SEND
instruction, Data requests to different stations (write/
read operations with clock data, RUN/STOP
operations),Read and write data from and to special
Data link function modules in remote I/O stations.
instructions
A series compautible Read and write data from and to object stations in Ch. 8.7
data link instructions different networks, Read and write data from and to local
stations (at master stations only), Read and write data
from and to special function modules in remote I/O
stations.
Read/Write routing Read and write routing parameters (network number Ch. 8.8

information

and station number of relay station, station number of
routing station).
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Subdivision of instructions

Category of Instruction

Description ‘ Reference

Instructions for
a CPU of the
System Q

Reading module

Reads module information from the designated head 1/0 | Ch. 9.1

information number
Trace set/Trace reset Stores trace data in the trace file in a memory card Ch.9.2
Writing to and reading | Writes data to the designated file. Ch.9.3

from files

Reads data from the designated file

Programm instructions

Load, unload, load + unload program from memory card | Ch. 9.4

Data transfer

High-speed block transfer of file register Ch.9.5

Data excange in a
multi-CPU system

Writing to the CPU shared memory Ch.9.6
Reading from the CPU shared memory of another CPU

Instructions for
a Q4ARCPU

Mode settings

Operation mode setting for CPU start up and for Ch. 10.1
switching from the control system to the standby system

Data transfer

Transfer of data from the control system CPU to the Ch. 10.2
CPU of the standby system

Batch transfer of data to and from the buffer memory of
special function modules
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Instruction Tables

2.2 Overview of instructions
2.21 Description of the overview tables
The following sections 2.3 through 2.6 include an overview of all instructions described in this
manual.
In the following the layout of the overview table is described in detail:
Category Instruction Variables Meaning E’é?%:::g: é’ 'g Reference
Q| A
s, d (d)+(s) — (d) 3 |5 | 621
' 1L
6.2.1
Addition +P
and J
subtraction
of 16-bit s1, 82, di (s1)+(s2) — (d1) 4 |7 | 621
binary data | + J_I_
6.2.1
' ) SRV
(1) @) 3) (4) (5) 6 @) (8)
Explanation of the different columns:
(1) Category of instruction
(2) Specification of instruction name ("command") for the programming
The instruction names are represented in MELSEC notation (refer to section 3.2 for expla-
nation of the notation).
In general, 16-bit instructions are represented. All 32-bit instructions are indicated by a
leading "D".
Example:- 16-bit instruction: +
- 32-bit instruction: D+
Pulse instructions, i.e. instructions that are only executed at leading edge of a signal are
indicated by an appended "P".
Example:- Execution when ON: +
- Execution at leading edge: +P
Execution condition
of instruction
_f L f L
- L1 L
1‘ Program sca‘n 1‘ Program sca‘n
f :»El(— —»EL—
One One
execution execution
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Instructions, processing character strings are indicated by a leading "$"
Example:- standard instructions: +
- character string instruction:+P

(3) Specification of variables

Here, the variables to be used are specified. The data source is represented by an "s", the
data destination is represented by a "d".

Example: s = if there is only one data source

s1, s2 = if there are several data sources

s+0, s+1, (s1)+0, (s1)+1 = for 32-bit instructions

e.g. s1 = data register DO, (s1)+1 = data register D1

s+0, s+1, s+2, s+3 = 4 successive devices, e.g. for an array

(4) Meaning and processing of the entire control instruction

(d+1,d) + (s+1, s) —> (d+1, d)

@+ () ) 16 bits 16 bits
+(s) = D
) Indicates
gngil)clates 32 bits
. d+1 d
[ upper 16bits | lower 16 bits |

(5) Indication of the execution condition according to the following table

Symbol Execution condition

The instruction is executed continuously and independent from the prior execution

no indication condition. If the precondition is not set, the instruction is not executed.

The instruction is executed as long as the precondition is ON. If the precondition is
OFF, the instruction is not executed and no processing is conducted.

This instruction is a pulsed instruction. It is only executed once and at leading edge of
the input signal (e.g. if the precondition alters from OFF to ON). Afterwards, the
instruction will not be executed any longer even if the input signal is still ON.

This instruction is a pulsed instruction as well. It is only executed once and at trailing
edge of the input signal (e.g. if the precondition alters from OFF to ON). Afterwards,
the instruction will not be executed any longer even if the input signal is still ON.

J

(6+7) Indication of the number of program steps

Indicated is the number of steps that are required for the entire execution of the instruction.
A distinction is drawn between the MELSEC A and Q series/System Q. Refer to section 3.9
for details.

(8) Indication of the reference chapter

Indicates the chapter and section of this manual where the instruction is described in detail.
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2.3

Sequence instructions

2.3.1 Input instructions
. . . Execution ?
Category Instruction Variables Meaning Condition E 5 Reference
A
LD Operation start
(Load (normally open
contact))
LDI Operation start
(Load (normally
closed contact))
AND Series connection
(of NO contacts) 1 5.1.1
ANI Series connection
(of NC contacts)
OR Parallel connection
(of NO contacts)
ORI Parallel connection
(of NC contacts)
Input -
instruction LDP Pulse operation start 2
(leading edge)
LDF Pulse operation start
(trailing edge)
ANDP s Pulse series
connection
(leading edge)
ANDF s Pulse series 5.1.2
connection
(trailing edge)
ORP s Pulse parallel
connection
(leading edge)
ORF s Pulse parallel
connection
(trailing edge)

® For the use of other devices

The number of program steps depends on the devices used.
® For the use of internal devices or file registers (RO through R32767)
® For the use of a direct access input (DX)

OJI\)—*

NOTE: The number of program steps can double if file registers 2R on a memory card are used.
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2.3.2 Connection instructions

Execution
Condition

Instruc-
tion

Number
of steps

Category Variables Meaning Reference

ANB — Block series connection
(Ladder block series
connection)

1 1 5.2.1

ORB Block parallel connection
(Ladder block parallel
connection)

MPS — Operation result
processing

(Store operation result
(memory push))

MRD Operation result
processing

(Read operation result 1 1 5.2.2
(memory read))

MPP Operation result
processing

(Read and clear operation
result (memory pop))

Connection

instruction INV — Operation result inversion 1 503

(Inversion instruction)

MEP — Operation result into
pulse conversion

(Pulse generation at
leading edge of operation
result)

1 5.2.4
MEF Operation result into
pulse conversion

(Pulse generation at
trailing edge of operation
result)

EGP d Setting of edge relays
(Setting an edge relay
with leading edge of an
operation result)

1 5.25
EGF Setting of edge relays
(Setting an edge relay
with trailing edge of an
operation result)
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233 Output instruction
; 1
Category Instruction Variables Meaning Eﬁi%l:::g: é’ ‘S Reference
Q| A
ouT d Setting instructions for * * 5.3.1
outputs 1 1 e
SET d Setting of devices ** *
TLas
RST d Resetting devices ** "
A 2 5.3.6
g4 L
PLS Output at leading edge
instruction PLF Output at trailing edge
FF S Inversion of bit output
device r 2 539
DELTA Generating pulses at
direct access outputs _,_I_
d 2 5.3.11
DELTAP
*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
*: This & execution condition is only applied, if the annunciator (F) is used.
234 Shift instructions
; ®
Category Instruction Variables Meaning E’;?‘%l:,::g;' § 5 Reference
Q| A
SFT
Verschiebe- . . . *
) d Shifting bit devices 2 5.41
anweisungen SFTP 3

*: Refer to chapter 3.9.2 "For an AnA, AnAS, and AnU CPU* for the according number of steps.
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235 Master control instructions
; 1
Category Instruction Variables Meaning Eﬁ?‘%l:::g: é’ S Reference
Q A
MC n, d Activating indicated >
Master program parts N
control 3/5 5.5.1
instruction MCR n Deactivating indicated 1
program parts
*: The according number of steps is 5 for all MC instructions and 3 for the MCR instruction.
Refer to chapter 3.9.2 "For an AnA, AnAS, and AnU CPU* for the according number of steps.
2.3.6 Program termination instructions
; @
Category Instruction Variables Meaning E’;?,'%L:::g: E S Reference
Q| A
FEND End of program 5.6.1
o branches e
Termlnglhon _ 1
instruction END End of sequence 5.6.2
program e
2.3.7 Miscellaneous instructions
; 7]
Category Instruction Variables Meaning E’éi‘a‘f::g: 3 5 Reference
Q| A
STOP — Stop instruction
571
Sonstige _,_I_ 1
Anweisungen
NOP — No operation
program step 57.2
2-9
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2.4 Application instructions, Part 1
241 Comparison operation instructions
; @
Category Instruction Variables Meaning Eﬁ?,&":::g: 3 5 Reference
Q A
LD= s1,s2 Sets the output, if
s1=s2 .
AND= 3 | 57 6.1.1
OR=
LD<> s1, s2 Sets the output, if
s1#s2 .
AND<> 3 5/7 6.1.1
OR<>
LD> s1,s2 Sets the output, if
s1>s2 .
AND> 3 | g7 6.1.1
BIN 16-bit OR>
data
comparison LD<= s1, s2 Sets the output, if
s1 <=s2 .
AND<= 3 5/7 6.1.1
OR<=
LD< s1, s2 Sets the output, if
s1<s2 *
AND< 3 | g7 6.1.1
OR<
LD>= s1, s2 Sets the output, if
s1>=s82 .
AND>= 3 5/7 6.1.1
OR>=

*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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. . . Execution 52
Category Instruction Variables Meaning Condition =% Reference
Q A
LDD=
_ Sets the output, if * **
ANDD= s1, 82 o =sD 3 1 6.1.2
ORD=
LDD<>
Sets the output, if * **
ANDD<> s1, s2 ol 252 3 11 6.1.2
ORD<>
LDD>
Sets the output, if * **
ANDD> s1, 82 o1 > D 3 11 6.1.2
BIN 32-bit ORD>
data
comparison LDD<=
_ Sets the output, if * **
ANDD<= s1, 82 of <= §2 3 11 6.1.2
ORD<=
LDD<
Sets the output, if * **
ANDD< s1, s2 o1 <82 3 11 6.1.2
ORD<
LDD>=
_ Sets the output, if * **
ANDD>= s1, 82 of >= 2 3 11 6.1.2
ORD>=

*: The number of program steps depends on the devices used and the type of CPU.

e |f a QnA CPU or a single processor CPU of the System Q is used: 3

e |f a System Q multi processor CPU is used with
internal word devices (except for file register ZR): 5
constants: 5
Bit Devices, whose device numbers are multiplies of 16,
whose digit designation is K8, and which use no index qualification: 5

e |f a System Q multi processor CPU is used with devices other than above mentioned: 5

The processing speed is faster with a System Q CPU althought the number of steps is increased.

**: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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; ®
Category Instruction Variables Meaning Eﬁ%%l:::g: é ‘5 Reference
Q A
LDE=
ANDE= s, 82 Sets the output, if 3 6.1.3
s1=s2
ORE=
LDE<>
Sets the output, if
ANDE<> s1, s2 o182 3 6.1.3
ORE<>
LDE>
ANDE> s, 82 Sets the output, if 3 6.1.3
s1>s2
Floating ORE>
point data
comparison LDE<=
_ Sets the output, if
ANDE<= s1, s2 of <= 52 3 6.1.3
ORE<=
LDE<
ANDE< s1, 82 Sets the output, if 3 6.1.3
s1<s2
ORE<
LDE>=
_ Sets the output, if
ANDE>= s1, s2 of >= 52 3 6.1.3
ORE>=
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; (7]
Category Instruction Variables Meaning (E:)é?&l:::g: § ‘5 Reference
Q A
LD$= * Compares the 3 6.1.4
character strings in
- s1 and s2 character
AND$= s1,s2 by character.
Sets the output, if
OR$= s1=82
LD$<> * Compares the 3 6.1.4
character strings in
s1 and s2 character
AND3<> s1, 82 by character.
Sets the output, if
OR$<> s1#s2
LD$> * Compares the 3 6.1.4
character strings in
s1 and s2 character
ANDS$> s1, 82 by character.
Sets the output, if
Character OR$> s1>s2
string data
comparison LD$<= * Compares the 3 6.1.4
character strings in
- s1 and s2 character
AND$<= s1, 82 by character.
Sets the output, if
OR$<= s1<=s2
LD$ < * Compares the 3 6.1.4
character strings in
s1 and s2 character
ANDS$< s1, 82 by character.
Sets the output, if
OR$< s1<s2
LD$>= * Compares the 3 6.1.4
character strings in
- s1 and s2 character
ANDS>= s1, 82 by character.
Sets the output, if
OR$>= s1>=s2
*: Conditions under which the character string comparison is processed:
e Match: All characters in the string must match.
e Larger string: If the character strings differ, the larger string is determined.
® Smaller string: If the character strings differ, the smaller string is determined.
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Category Instruction Variables Meaning Eﬁ?\%ﬁ:gn é’ ‘5 Reference
Q A
BKCMP= s1,s2, n, d1 It compares the nth BIN
16-bit block in s1 to the
nth BIN 16-bit block in
BKCMP<> s1,82,n, df s2, beginning with the
BKCMP 1 2.1 d first number of device.
> s1, 84N, The result of each block
comparison is stored
BKCMP<= s1,s2,n, d1 from d1 onwards.
BKCMP< s1,s2,n, dl1
BIN block BKCMP>= s1,s2,n, dl
data 5 6.1.5
comparison BKCMP=P s1,s2,n, d1
BKCMP<>P s1,s2,n, dl f
BKCMP>P s1,s2, n, di
BKCMP<=P s1,s2,n, dl
BKCMP<P s1,s2, n, d1
BKCMP>=P s1,s2,n, dl
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24.2 Arithmetic operation instructions
=
£
; 17}
Category Instruction Variables Meaning Eﬁ?‘%l:::g: é’ S Reference
Q A
(d)+(s) — (d) 621
+ |_| 2.
s, d 3 5
+P r 6.2.1
(s1)+(s2) — (d1) 6ot
+ 2.
s1, s2, d1 4 7
. +P 6.2.1
BIN 16-bit f
addition and
subtraction
operations (d)-(s) = (d) J_I_ 6.2.1
s, d 3 5
-P _f— 6.2.1
(s1)-(s2) — (d1) 6ot
s1, s2, d1 4 7
-P r 6.2.1
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. . . Execution @
Category Instruction Variables Meaning Condition é ‘S Reference
Q A
(d+1, d)+(s+1, s)
D+ — (d+1, d) J_L 6.2.2
s, d 3 9
D+P r 6.2.2
((s1)+1, s1)+((s2) +1,
D+ s2) — ((d1)+1, d1) |_| 6.2.2
s1, 82, d1 ’Z 11
BIN 32-bit D+P r 6.2.2
addition and
subtra(_:tlon (d+1, d)-(s+1, 5)
operations D- 5 (d+1, d) J_I_ 6.0.2
s, d 3 9
D-P r 6.2.2
(s1)+1, s1)-((s2)+1,s2)
D- — ((d1)+1, d1) |—| 6.2.2
s1, s2, d1 4|1
D-P r 6.2.2

*: The number of program steps depends on the devices used and the type of CPU.

e |f a QnA CPU or single processor CPU of the System Q is used: 3

e [f a System Q multi processor CPU is used with
internal word devices (except for file register ZR): 5
constants: 5
Bit Devices, whose device humbers are multiplies of 16,
whose digit designation is K8, and which use no index qualification: 5

e |f a System Q multi processor CPU is used with devices other than above mentioned: 3

**: The number of program steps depends on the devices used and the type of CPU.

e |f a QnA CPU single processor CPU of the System Q is used: 4

o |f a System Q multi processor CPU is used with
internal word devices (except for file register ZR): 6
constants: 6
Bit Devices, whose device numbers are multiplies of 16,
whose digit designation is K8, and which use no index qualification: 6

e |[f a System Q multi processor CPU is used with devices other than above mentioned: 4

2-16 Programming the MELSEC A and Q



Instruction Tables

Application instructions, Part 1

, %
Category Instruction Variables Meaning Eﬁ?\%l:::g: é S Reference
A
(s1)x(s2) — ((d1)+1, d1) 624
X J_L L.
s1, 82, d1 2
xP 6.2.4
BIN 16-bit f
multiplication
and division ) (s1)/(s2) —» 6.0.4
Quotient (d1), 2.
remainde(r ((<):|1 )+1) J_L ok
s1, s2, d1 7
/P r 6.2.4
b (s1)+1,s1)x((s2)+1, s2) 624
X - .z
((d1)+3, (d1)+2, J_I_ -
s, 82, d1 (d1)+1, d1) 11
DxP 6.2.4
BIN 32-bit f
multiplication
and division iy ((s1)+1, s1)/((s2)+1, s2) 624
— .
Quotient ((d1)+1, d1), J_L -
s1, s2, d1 remainder ((d1)+3, 11
D/P (d1)+2) 6.2.4
*: The number of program steps depends on the devices used and the type of CPU.
e [f a QnA CPU or System Q single processor CPU is used: 4
e |[f a System Q multi processor CPU is used with
internal word devices (except for file register ZR): 3
constants: 3
Bit Devices, whose device numbers are multiplies of 16,
whose digit designation is K8, and which use no index qualification: 3
e [f a System Q multi processor CPU is used with devices other than above mentioned: 4
**: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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; (7}
Category Instruction Variables Meaning Eﬁ?‘%l:::g: é S Reference
A
(d)+(s) — (d)
B+ J_|_ 6.2.5
s, d ;
B+P J— 6.2.5
5 (s1)+(s2) — (d1) 605
+ |—| 2.
s1, s2, d1 ;
- B+P 6.2.5
BCD 4-digit f
addition and
substraction
operations B- (d)-(s) = (d) J_I_ 6.05
s, d ;
B-P r 6.2.5
5 (s1)-(s2) — (d1) 605
s1, s2, d1 ;
B-P r 6.2.5
DB (d+1, d)+(s+1,s) > 626
+ (d+1, d) |—| 2.
s, d ;
DB+P F 6.2.6
DB ((s1)+1, s1)+((s2)+1,s2) 626
+ — 2.
((d1)+1, d1) J_|_ N
s1, s2, d1 11
- DB+P 6.2.6
BCD 8-digit f
addition and
subtraction
operations DB- Egﬂ 3';*(3*1 ) = |—| 6.2.6
s, d ;
DB-P F 6.2.6
DB ((s1)+1, s1)+((s2)+1,s2) 626
- - 2.
((d1)+1, d1) J_|_ .
s1, s2, d1 11
DB-P r 6.2.6

**: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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: (7]
Category Instruction Variables Meaning Eﬁ?‘%l:::g: é S Reference
A
5 (s1)x(s2) — ((d1)+1, d1) 62
¥ J_|_ 2.7
s1, s2, di S;
i BxP 6.2.7
BCD 4-digit f
multiplication
and division
operations (s1)/(s2) —
P B/ Quotient (d1), 6.2.7
remainder ((d1)+1) *
s1, 82, d1 9
B/P r 6.2.7
DB (s1)+1,s1)x((s2)+1, s2)
« N 6.2.8
((d1)+3, (d1)+2, J_|_ .
s, 82, d1 (d1)+1, d1) 11
i DBxP 6.2.8
BCD 8-digit f
multiplication
and division
operations DB/ &s1)+1, sH/(2)+1, 2) 6.2.8
Quotient ((d1)+1, d1), J_I_ *
s1, 52, d1 remainder ((d1)+3, 11
DB/P (d1)+2) 6.2.8
*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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. . . Execution &
Category Instruction Variables Meaning Condition é’ S Reference
A
(d+1, d)+(s+1, s) >
E+ (d+1,d) I_I 6.2.9
s, d
E+P r 6.2.9
((s1)+1, s1)+((s2)+1,
E+ s2) — ((d1)+1, d1) J_|_ 6.2.9
s1, s2, d1
. . E+P 6.2.9
Floating point f
data addition
and subtraction (d+1, d)-(s+1,5) -
p E- (d+1, d) J—L 6.2.9
s, d
E-P r 6.2.9
(s1)+1, s1)-((s2)+1, s2)
E- — ((d1)+1, d1) |—| 6.2.9
s1, s2, d1
E-P r 6.2.9
(s1)+1,s1)x((s2)+1, s2)
Ex = ((d1)+1, d1) |_| 6.2.10
s1, s2, d1
Floating point ExP 6.2.10
data J
multiplication
and division ((s1)+1, s1)/((s2)+1, s2)
operations E/ - 6.2.10
Quotient ((d1)+1, d1) J_I_
s1, s2, d1
E/P r 6.2.10
Adds the nth 16-bit
BK+ block in s1 to the nth 6.2.11
16-bit block in s2.
s1,s82,d,n
BIN block BK+P ﬁ 6.2.11
addition and
zuztr?t%:; Subtracts the nth 16-bit
P BK- block in s2 from the nth 6.2.11
16-bit block in s1. J_I_
s1,s2,d,n
BK-P r 6.2.11
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. . . Execution 52
Category Instruction Variables Meaning Condition =% Reference
Q A
Character string data in
S+ s is appended to 6.2.12
character data in d. J_|_
s d The linked character 3
’ string is stored in d.
$+P 6.2.12
Character string |
linking
operations Character string data in
$+ s is appended to 6.2.12
character data in d.
s1. s2. di The linked character 4
B string is stored in d.
$+P r 6.2.12
INC @1 6.2.13
d 2 3
INCP r 6.2.13
BIN increment
operations (d+1, d)+1 — (d+1, d)
DINC 6.2.13
d 2 3
DINCP r 6.2.13
DEC @1=>@ 6.2.14
d 2 3
DECP r 6.2.14
BIN decrement
operations (d+1, d)-1 = (d+1, d)
DDEC 6.2.14
d 2 | 3
DDECP r 6.2.14

*: The number of program steps depends on the devices used and the type of CPU.

e |f a QnA CPU or System Q single processor CPU is used: 2

e |[f a Q multi processor CPU is used with
internal word devices (except for file register ZR): 3
constants: 3
Bit Devices, whose device numbers are multiplies of 16,
whose digit designation is K8, and which use no index qualification: 3

e |f a System Q multi processor CPU is used with devices other than above mentioned: 2

**: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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243 Data conversion instructions
. . . Execution g
Category Instruction Variables Meaning Condition é’ S Reference
Q A
BCD 6.3.1
BCD conversion J_|_ *
s, d 6] 3| 5
BCDP L BIN (0 to 9999) 6.3.1
Conversion f
from BIN data
into BCD data
DBCD 6.3.1
BCD conversion *
s, d (s+1,8) ——p (d+1, d) 3| g
DBCDP LBlN (0 to 99999999) r 6.3.1
BIN 6.3.2
BIN conversion .
s, d ) ————— () s | .
BINP L BCD (0 to 9999) 6.3.0
Conversion f
from BCD data
into BIN data
DBIN 6.3.2
BIN conversion .
s, d (s+1,8) — . (d+1,d) 31 9
DBINP t o (0 to 99999999) r 6.3.2
FLT Floating point 6.3.3
conversion J_|_
s, d s+1,s » (d) 3
Binary value
. FLTP (-32768 to 32767) 6.3.3
Conversion f
from BIN data
into floating
point data DFLT Floatin i 6.3.3
g point 3.
conversion J_|_
s, d (s+1,8) ————»(d+1,d) 3
[ .
DFLTP Binary value 6.3.3
(-2147483648 to 2147483647) f
INT 6.3.4
BIN conversion
s, d (s+1,8) ———»(d) 3
INTP Floating point value 6.3.4
Conversion (-32768 to 32767) r -9
from floating
point data into
BIN data
DINT Floating point 6.3.4
conversion
s, d s+l,8) ——p(d+1, d) 3
Binary value
DINTP (-2147483648 bis 2147483647) r 6.3.4

*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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Category Instruction Variables Meaning Eﬁ?‘%l:::g: é S Reference
Q A
Conversion DBL 6.3.5
from BIN 16- Conversion
bit data into s, d () ——— % (d+1,d) 3
BIN 32-bit 4
data DBLP BIN (-32768 to 32767) 6.3.5
Conversion WORD 6.3.6
g?':; ?IN ?2' d Conversion J_|_ 3
it data into S, 1 d
BIN 16-bit gs*—lts >
data WORDP BIN (-32768 to 32767) r 6.3.6
GRY ) 6.3.7
Conversion
s d S into Gray code « 3
c . 7 t Binary value
onversion GRYP (-32768 to 32767) 6.3.7
from BIN 16-/ f
32-bitdatainto
Gray code
data DGRY Conversion J_L 6.3.7
s, d s+1,s IM(ML d) 3
Binary value
DGRYP (-2147483648 10 2147483647) r 6.3.7
GBIN BIN conversion 6.3.8
s.d G ————@ 3
t Gray code
Conversion GBINP (-32768 to 32767) 6.3.8
from Gray f
code data into
BIN 16-/32-bit
data DGBIN 6.3.8
BIN conversion
s, d s+1,8) ——»(d+1,d) 3
Gray code
DGBIN (-2147483648 to 2147483647) r 6.3.8
NEG J_I_ 6.3.9
d d —— (d) 2 *
+ 3
Sign reversal NEGP BIN data 6.3.9
for BIN 16-/32- f "
bit data
(complement
of2) DNEG J_L 6.3.9
d @, d—— »(d+1,d) 2 3
DNEGP BIN data 6.3.9

*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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i ; ; Execution @
Category Instruction Variables Meaning Condition é ‘S Reference
A

ENEG |_| 6.3.10
Signalreversal
for floating d (d+1, d)————»(d+1, d)
point data Floating point value

ENEGP r 6.3.10

This instruction

Conversion BKBCD s,d, n converts each nth BIN 6.3.11
from BIN block 16-bit block in s into the
data into BCD nth BCD 4-digit block.
block data Converted data is

BKBCDP s.dn storedin d. P 6.3.11

This instruction

Conversion BKBIN s,d, n converts each nth BCD 6.3.12
from BCD 4-digit block in s into the
block data into nth BIN 16-bit block.
BIN block data gtg?ggfltneg data is

BKBINP s,d,n ' _f— 6.3.12
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244 Data transfer instructions
P
Category Instruction Variables Meaning Eﬁ?‘%l:::g: é’ 'g Reference
Q A
MOV s, d
BIN 16-bit data J_L N . 6t
transfer () — (d) 3 5 4.
MOVP s, d r
DMOV s, d
BIN 32-bit data J_L N
transfer +1,8) ———(d+1,d) 3 7 6.4.1
DMOVP s, d r
EMOV s, d
Floating point (s+1,8) ——>»(d+1,d) J_I— 3 6.4.2
data transfer o
EMOVP s, d Floating point value
SMOV d Transfers character
S, string data in s to d.
Character 9
string data 3 6.4.3
transfer s
MOVP s, d _f—
CML s, d
BIN 16-bit data - J_L L 6.4.4
inversion (s) ———> (d) 3 5 o
CMLP s, d _f—
DCML s, d
BIN 32-bit data J_L N 6.4.4
inversion (s+1, 8) ——» (d1+1, d1) 3 7 4.
DCMLP s, d r
*: The number of program steps depends on the devices used and the type of CPU.
e |f a QnA CPU or System Q single processor CPU is used: 3
e If a System Q multi processor CPU is used with
internal word devices (except for file register ZR): 2
constants: 2
Bit Devices, whose device numbers are multiplies of 16,
whose digit designation is K8, and which use no index qualification: 2
e [f a System Q multi processor CPU is used with devices other than above mentioned: 3
*: The number of program steps depends on the devices used and the type of CPU.
e |[f a System Q single processor CPU is used: 2
e |f a QnA CPU or a System Q multi processor CPU is used: 3
***: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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. . . Execution 2
Category Instruction Variables Meaning Condition é ‘S Reference
Q A
BMOV s, n,d
(s) (d)
BIN block data E— E—Y 4 * 6.4.5
transfer i — iIn 9 i
e ——]
BMOVP s,n,d r
FMOV s, n, d
Identical BIN (d) *
block data (s) — 4 6.4.6
transfer :}E n 9
FMOVP s,n,d A r
XCH dt, d2
BIN 16-bit data 3 * 6.4.7
exchange (@) +=——— () 5 o
XCHP d1, d2 r
DXCH d1, d2
BIN 32-bit data 3 * 6.4.7
exchange ((d1)+1, d1) =—— ((d2)+1, d2) 7 o
DXCHP dt, d2 r
BXCH n, d1, d2 |—|
BIN block data (@) @ 4 6.4.8
exchange . -
BXCHP n, d1, d2 = B .
SWAP s b15--‘ ----- bew----.---no
Upper and ®
lower byte >< 3 6.4.9
exchanges
SWAPP s e oo o
© 4

*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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245 Program branch instructions
1
Category Instruction Meaning é’ ‘S Reference
Conditional jump
cJ (p = jump destination) J_I_
6.5.1
Conditional jump from
SCJ next program scan
Jump (p = jump destination)
instructions . .
JMP Jump mstruchgn . 6.5.1
(p = jump destination)
Jump to the end of a
GOEND program 6.5.2
*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
2.4.6 Interrupt program execution control instructions
(")

Category Instruction Meaning 3 5 Reference
Interrupt DI Disables the execution 6.6.1
disabled of an interrupt program -0
Interrupt El Enables invoking an 6.6.1
enabled interrupt program -0.
Bit pattern of In the bit pattern
execution designated by s a
conditions of IMASK particular interrupt 6.6.1
interrupt address is allocated to
programs each bit.

Return from an End of an interrupt

interrupt program

program to the IRET 662
main program

*: The number of program steps depends on the devices used.

Refer to the reference chapter for the accurate number of steps.
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2.4.7

Data refresh instructions

Category

Instruction

Variables

Meaning

Execution
Condition

Reference

Number
of steps

1/O partial refresh

RFS

The RFS instruction
refreshes the inputs and
outputs of the
designates range of 1/0
devices during one
program scan.

—

6.7.1

1/O partial refresh

SEG

s, d

The SEG instruction
enables refreshing a
determined range of I/O
devices, if the input
condition is set.

6.7.2

Refresh
instruction for link
and interface
data and CPU
shared memory

COM

If SM775 (Q series and
System Q only) is not set
(0), the link and interface
data are refreshed (link
refresh) and general
data processing is
performed (END
processing). Used also
for automatic refresh of
the multi-CPU shared
memory

6.7.3

Disable link
refresh execution

DI

The DI instruction
disables the execution of
a link refresh until an El
instruction is executed.

6.7.4

Enable link
refresh execution

El

The execution of a link
refresh is enabled after
setting an El instruction.

6.7.4

*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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24.8 Other convenient instructions
i [
Category Instruction Variables Meaning E’é?%:::g: g 5 Reference
Q A
1-Phase Input MRRLULCUEECUCLEEUUDDRUEELELE
count-up/-down | UDCNT1 s,n,d s+ I 6.8.1
Counter C‘égﬁ:: 01234567654321042321011——»
S ey B N
2-Phase Input s+0J_L|_|_|T|_|_|_|_u_|_|_|_|T|_I_I_I_I_I_I_I_I_I_I_I_L
count-up/-down | UDCNT2 s,n,d st ST R ST 6.8.2
Counter C‘égi:: 01 2 13 45 4 iz 1042
Switching period ’—‘
of counter contact
P b (Time, the timer is set)
rogrammable
s TTMR d, n xn—> (d) 6.8.3
teaching) Timer ’
( 9 n=0:1, n=1:10, n=2:100
The STMR instruction uses
outputs designated by d+0
) . through d+3 to perform four
Special Function different timer functions:
Timer d+0:0FF delay timer output
(Timerinstruction | STMR s,n,d d+1:0ne shot timer output after 6.8.4
for low speed OFF (Set by trailing edge)
timers) d+2:0ne shot timer output after
ON (Set by leading edge)
d+3:0ON delay timer output
Special Function
Timer
(Timerinstruction | STMRH s,n, d see above 6.8.4
for high speed
timers)
The ROTC instruction rotates a
Positioning sector designated by s+2 on a J_I_
; : table with a specified number of
instruction for ROTC s,n1,n2,d sectors (divisions) designated 6.8.5
rotary tables by n1 to a specified position
designated by s+1.
A RAMP instruction changes
ni n2 n3 the content in (d1)+0 gradually
Ramp Signal RAMP d1, d2’ | from the initial value designated 6.8.6
’ by n1 to the final value
designated by n2.
The SPD instruction counts
; pulses at the input designated
Pulse densnyt SPD s,n,d by s for a period of time 6.8.7
measuremen specified by n. The result of the
measurement is stored in d.
e | —
adjustable PLSY s1,s2,d s2 at a frequency specified by 6.8.8
number of pulses s1 to an output designated by d.
Pulse width — L L
modulation PWM ni, n2,d ‘”—‘:{2 6.8.9
d
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Execution

Category Instruction Variables Meaning Condition Reference

Number
of steps

The MTR instruction reads the
information of 16 bits beginning

o ) from the device designated by

Building an input MTR sn. dide | The number of repetitions 5 6.8.10
matrix o ED (rows) is designated by n. The "
conditions of read data are

stored in the device designated
by d2 onwards.
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2.5

2.5.1

Logical operation instructions

Application instructions, Part 2

Category

Instruction

Variables

Meaning

Number
of steps

Reference

WAND

WANDP

(d) A (s) —> (d)

WAND

WANDP

s1, s2, di

(s1) A (s2) — (d1)

DAND

Logical product
DANDP

(d+1,d) A (s+1,8)
—> (d+1, d)

DAND

DANDP

s1,s2,d

((s1)+1, s1) A ((s2)+1,

s2)
—> (d+1,d)

BKAND

BKANDP

s1,s82,n,d

1RRRNAL &

*: The number of program steps depends on the devices used and the type of CPU.
e If a QnA CPU is used: 4

e |f a System Q single processor CPU is used: 3
e [f a System Q multi processor CPU is used with
internal word devices (except for file register ZR): 6

constants: 6

Bit Devices, whose device numbers are multiplies of 16,
whose digit designation is K8, and which use no index qualification: 6
e |f a System Q multi processor CPU is used with devices other than above mentioned: 4

**: The number of program steps depends on the devices used and the type of CPU.
e If a QnA CPU is used: 4

e |[f a System Q CPU is used with
internal word devices (except for file register ZR): 6

constants: 6

Bit Devices, whose device numbers are multiplies of 16,
whose digit designation is K8, and which use no index qualification: 6
e |f a System Q CPU is used with devices other than above mentioned: 4

***: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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Category Instruction Variables Meaning Eﬁi‘:’lﬁ:’gn 2 .g Reference
Q A
WOR (d) v (s) —> (d)
s, d 3 5 713
WORP f
WOR (s1) v (s2) —> (d1)
s1, s2, d1 4 7 713
WORP f
DOR (d+1,d) v (s+1, s)
1 *
Logical sum s, d (d+1, d) 4 | 9 713
DORP f
DOR ((s1)+1,s1) v ((s2)+1,
s2) >
s1,s2,d 713
—>(d+1, d) 4
DORP f
BKOR
(s1) (s2) ) J_L
s1,s2,n,d [ ] | ] ] 5 7.1.4
BKORP A e B 4
1 It I 1

*: The number of program steps depends on the devices used and the type of CPU.
e |[f a QnA CPU is used: 4
e |f a System Q single processor CPU is used: 3
e [f a System Q multi processor CPU is used with
internal word devices (except for file register ZR): 6
constants: 6
Bit Devices, whose device numbers are multiplies of 16,
whose digit designation is K8, and which use no index qualification: 6
e |f a System Q multi processor CPU is used with devices other than above mentioned: 4

**: The number of program steps depends on the devices used and the type of CPU.
e [f a QnA CPU is used: 4
e If a System Q CPU is used with
internal word devices (except for file register ZR): 6
constants: 6
Bit Devices, whose device numbers are multiplies of 16,
whose digit designation is K8, and which use no index qualification: 6
e [f a System Q CPU is used with devices other than above mentioned: 4

***: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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38
£2
Category Instruction Variables Meaning Eﬁi‘;‘:::g: 3 -g Reference
Q A
WXOR (d) » (s) —> (d)
s.d J_L 3 | 715
WXORP r
WXOR (s1) v (s2) —> (d1)
s1, 52, di J_L 4|7 7.1.5
WXORP _f—
DXOR (d+1, d) ~ (s+1, )
Logical d —> (d+1,d) J_I_ P . ik
exclusive OR S 3 9 T
DXORP _f—
DXOR s1)+1, s1 s2)+1,
(3(2) )+1, 81) ~ ((s2)+ J_L .
s1,s2,d —> (d+1,d) 4 7.1.5
DXORP _f_
BKXOR
(s1) (s (d)
s1,82,n,d — | | ] J_L 5 7.1.6
| vl I—> in
BKXORP === 1' E3
*: The number of program steps depends on the devices used and the type of CPU.
e If a QnA CPU is used: 4
e |f a System Q single processor CPU is used: 3
e |f a System Q multi processor CPU is used with
internal word devices (except for file register ZR): 6
constants: 6
Bit Devices, whose device numbers are multiplies of 16,
whose digit designation is K8, and which use no index qualification: 6
o |f a System Q multi processor CPU is used with devices other than above mentioned: 4
**: The number of program steps depends on the devices used and the type of CPU.
e If a QnA CPU is used: 4
e |f a System Q CPU is used with
internal word devices (except for file register ZR): 6
constants: 6
Bit Devices, whose device numbers are multiplies of 16,
whose digit designation is K8, and which use no index qualification: 6
¢ If a System Q CPU is used with devices other than above mentioned: 4
***: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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i 7}
Category Instruction Variables Meaning E’é?%‘:::g: g 5 Reference
Q A
WNXR (d) v (s)—> (d) |_|
s, d 3 |y 717
WNXRP r
WNXR (s1)~(s2) & (d1) |_|
s1, s2, d a |7 7.1.7
WNXRP r
DNXR (d+1, d)~(s+1, 5)
Logical s d i (d+1,d) J_L P - iq
exclusive NOR ’ 3 9 T
DNXRP r
DNXR
((s1)+1, s1) ~ ((s2)+1, s2) J_L **
s1,s2,d 8 (d+1,d) 4 71.7
DNXRP r
BKXNR B
(s1) (s2) (d)
s1,82,n,d [ N I I 5 7.1.8
BKXNRP I EI”
{ I J % f

*: The number of program steps depends on the devices used and the type of CPU.
e [f a QnA CPU is used: 4
e |f a System Q single processor CPU is used: 3
e If a System Q multi processor CPU is used with
internal word devices (except for file register ZR): 6
constants: 6
Bit Devices, whose device numbers are multiplies of 16,
whose digit designation is K8, and which use no index qualification: 6
e [f a System Q multi processor CPU is used with devices other than above mentioned: 4

**: The number of program steps depends on the devices used and the type of CPU.
e If a QnA CPU is used: 4
e If a System Q CPU is used with
internal word devices (except for file register ZR): 6
constants: 6
Bit Devices, whose device numbers are multiplies of 16,
whose digit designation is K8, and which use no index qualification: 6
o [f a System Q CPU is used with devices other than above mentioned: 4

***: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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25.2 Rotation instructions
. . . Execution ®
Category Instruction Variables Meaning Condition g s Reference
Q A
ROR |_|
© b15 (d) bo SM700 .
n, d e — ! 3 7.2.1
) 3 2.
RORP rotates by n bits to the f
Data rotation to right
the right
(16-bit)
RCR
b15 (d) bq ‘SM700 .
n, d . — ] 3 | 4 7.2.1
RCRP .
rotates by n bits to the f
right
ROL
SM700  bi15 (d) b0
[ +—t— J_L *
n,d 1 3 3 722
ROLP rotates by n bits to the
Data rotation to left f
the left
(16-bit)
RCL |_|
C SM700  b15 (d) b0
n, d L 1 3 | 5 722
RCLP rotates by n bits to the f
left
DROR
(d+1) (d)
b31 to b16b15 to b0 SM700 J_I_ *
n, d 3 3 7.2.3
Data rotation to DRORP rotates by n bits to the f
the right right
(32-bit)
DRCR (d+1) (d)
b31 to b16b15 to b0 SM700 *
n,d 3 3 723
DRCRP rotates by n bits to the
right f
DROL (d+1) (d)
SM700 b31 to b16bi15 to b0 J_I_ *
n, d 3 3 724
DROLP rotates by n bits to the f
Data rotation to left y
the left
(32-bit)
DRCL
(d+1) (d)
SM700 b31 to b16bi5 to b0 J_I— *
n,d 3 3 724
DRCLP ; f
rotates by n bits to the
left

*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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253 Shift instructions
. . . Execution ®
Category Instruction Variables Meaning Condition g s Reference
Q A
SFR
b15 bn  bo .
(N 3 7.3.1
SFRP bh« \bO SM700
Shift a 16-bit [0to0] ] ] ] f
data word by
n bits
SFL b15  bn b0
; 7.3.1
3 3.
SFLP SM700 b15/ A/bo
1 [ [Jotoo] f
BSFR -_n I—I
‘ (d)‘ *
7.3.2
BSFRP \ Buroo !
Shift n bit I TTTTTTTT] ] f
devices by
1 bit BSFL n
_n
(d)‘ *
[TTTTIITIIT] 7 7.32
BSFLP SM70?)/7/ r/
(] [OIITTITTTIo] f
DSFR n
——a | J L :
([ITTTTTTI] 7 7.3.3
DSFRP \ \
Shift n word O TTTTTTTT] f
devices by
one digit DSEL N
b n
@ .
D/]]]]]]]]/] 7 7.33
DSFLP
[(TTTTTTTTIo] f

*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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254 Bit processing instructions
Category Instruction Variables Meaning E’é?l%":::g: g -.g Reference
Q A
BSET
(d) .
n,d b15 bn b0 3 3 7.4.1
BSETP '
1 f
Set / reset
single bits
BRST
(d) .
n,d b15 bn b0 3 7 7.41
BRSTP r r
TEST
(s1)
s1,s2,d b5 1o b0 @ 4 7.4.2
Test condition TESTP Bit designated by s2 f
of single bits in
16-/32-bit data
words DTEST
(s1)
s1,s2,d bat 1o b0 @ 4 7.4.2
DTESTP Bit designated by s2 f
BKRST _
Reset sections (S){ o % (5){ ol %
of bits s, n f 1RESETT 1 3 7.4.3
in a batch BKRSTP 1 1 1 1 "
ON OFF
ESNH E8E 4

*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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255 Data processing instructions
. . . Execution ?
Category Instruction Variables Meaning Condition 3 5 Reference
SER (s2)
s1 E’
s1,s2,n (A) % | ‘In J_I_ 75.1
s1,s2,n,d (Q) \ ~
L, (d) :identical No.
SERP (d+1) : Number of |
Search 16-bit matches
data
DSER 32 bits (s2) J_L
] _
s1,s2,n (A) &:1 EEIH 751
s1,s2,n,d (Q) ——li e
DSERP L+ (d) :identical No. f
(d+1) : Number of
matches
SUM (s)
s (A) b15 b0
d(Q) 7.5.2
S |_> (d): Binary coded
SUMP number of
Check data set bits |
bits
(16-/32-bit) DSUM
(s+1) (s)
s (A) — 7.5.2
s,d (Q) [, (d): Binary coded -
number of
DSUMP set bits f
Decoding from 8 to 256 bits
DECO
Decoding data s, d, n (d) 7.5.3
(s) decode T
DECOP %ELQ—> i wIZ Bit r
Encoding from 256 to 8 bits
ENCO
. @
Encoding data o s,d,n EIZ B %EL 754
SEG b3  to b0
7-segment (s) (d)
. s, d 7.5.5
decoding 7SEG
SEGP r

*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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Category

Instruction

Variables

Meaning

Execution
Condition

Number
of steps

Reference

Disunite/unite
16-bit data
words

DIS

DISP

The DIS instruction disunites
a 16-bit data value to
groupings of 4 bits. The data
value to be disunited in s, the
number of 4-bit groupings in
n, and the first number of
destination device in d must
be specified.

7.5.6

UNI

UNIP

s,n,d

The UNl instruction separates
each 4 lowest bits of up to
four 16-bit data values and
unites their conditions in one
16-bit data value.

757

NDIS

NDISP

s1,s2,d

The NDIS instruction
disunites data in devices
specified from s1 on to bit
groupings with a number of
bits specified by s2. The
disunited bit groupings are
stored separately in the
device specified by d
onwards.

NUNI

NUNIP

s1,s2,d

The NUNI instruction
separates bit groupings of a
size specified by s2 from
devices specified by s1 and
unites these bit groupings in
one data value. The bit
groupings are stored
successively from the device
specified by d onwards.

7.5.8

WTOB

WTOBP

s,n,d

For this instruction the data

values in s to be disunited, the
number of byte units in n, and
the first number of destination
device in d must be specified.

BTOW

BTOWP

s,n,d

The initial number of data
value in s to be united, the
number of byte units n, and
destination device in d must
be specified.

7.5.9

Search
maximum
values in 16-/
32-bit data

MAX

MAXP

s,n,d

The MAX instruction searches
for maximum values in 16-bit
data blocks. The number of
data blocks to be searched
through is specified by n. The
greatest value found in s
through s+(n-1) is stored in d.

DMAX

DMAXP

The DMAX instruction
searches for maximum values
in 32-bit data blocks. The
number of data blocks to be
searched through is specified
by n. The greatest value found
in s through s+(n-1) is stored
ind.

AR A TR R A

7.5.10

*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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Category

Instruction

Variables

Meaning

Execution
Condition

Number
of steps

Reference

Searching
minimum
values in 16-/
32-bit data

MIN

MINP

s, n,d

The MIN instruction searches
for minimum values in 16-bit
data blocks. The number of
data blocks to be searched
through is specified by n. The
smallest value found in s
through s+(n-1) is stored in d.

DMIN

DMINP

s,n,d

The DMIN instruction
searches for minimum values
in 32-bit data blocks. The
number of data blocks to be
searched through is specified
by n. The smallest value
found in s through s+(n-1) is
stored in d.

7.5.11

Sorting 16-/
32-bit data

SORT

SORTP

DSORT

DSORTP

s1,n, s2,d1, d2

The SORT instruction sorts
16-bit data specified by s1 in
ascending or descending
order. The number of data to
be sorted is specified by n.

The DSORT instruction sorts
32-data specified by s1 in
ascending or descending
order. The number of data to
be sorted is specified by n.

7.5.12

Calculating
totals of 16-/
32-bit BIN data
blocks

WSUM

WSUMP

s, n,d

The WSUM instruction
calculates the total of 16-bit
data blocks in the device
specified by s. The result is
stored in the device specified
by d and d+1.

7.5.13

DWSUM

DWSUMP

The DWSUM instruction
calculates the total of 32-bit
data blocks in the device
specified by s and s+1. The
result is stored in d through
d+3.

AR A2

7.5.14
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2.5.6 Structured program instructions

Execution

Condition Reference

Category Instruction Variables Meaning

Number
of steps

The FOR/NEXT loop
FOR n repeats single program 2
sequences without 3
setting an input
condition. The program 7.6.1
sequence Iocatoed
between the FOR and
NEXT the NEXT command is ! 1
repeated for n times.

Repetition
instructions

p, d The BREAK instruction
BREAK terminates a FOR/NEXT
loop execution and
jumps to the pointer/
label specified by p.

3 7.6.2

BREAKP

p The CALL instruction
CALL calls a subroutine
program specified by a
pointer Pxx in GX
Developer or GX IEC

CALLP Developer..

7.6.3

The RET instruction
. RET marks the end of a

Subroutine i subroutine program.
program calls

7.6.4

p On resetting the
FCALL execution condition for
the FCALL instruction,
the contacts and coils in
the subroutine program
specified in p (pointer/
label) are treated as if
the execution condition
of the according
instruction was not set.

2 7.6.5
FCALLP

file name, p The ECALL instruction

. ECALL calls a subroutine
S%br;l:;'lzns program specified by a
prog pointer address (label)
between ' in a program file
program files ECALLP specified by a file name.

3 7.6.6

file name, p On resetting the
EFCALL execution condition for

. the EFCALL instruction,
Subroutine the contacts and coils in
program calls the subroutine program
between specified in p (pointer/

rogram files label) are treated as if

prog EFCALLP the execution condition
of the according
instruction was not set.

3 7.6.7

AR 1R 1A

. With the input condition
Main/ set, the CHG instruction
subprogram CHG enables switching 1 7.6.8
switching between MAIN and SUB
programs.

*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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Category Instruction Variables Meaning E’é?%:::g: é‘% Reference
A
n If the input condition is
SUB set, the SUB instruction
Mi calls the microcomputer
icrocomputer program located at the 7.6.9
program call address "n".
SUBP J—
IX s The IX and IXEND
instructions perform
Index index qualification on
qualification of those devices in the 7.6.10
entire ladders | IXEND program part located
between the IX and
IXEND instructions.
The IXDEV and IXSET
instructions read the
Designation of IXDEV addresses of the f
qualification devices in the offset
values in index d designation area and 7.6.11
qualification of P, write these offset
entire ladders | IXSET numbers to an index
table in the device
designated by d.
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2.5.7 Data table operation instructions
. . . Execution ?
Category Instruction Variables Meaning Condition 3 5 Reference
s, d
FIFW
d i i +
Write data to a ( )% Pomer+1 771
data table ! ! 7.
Poi 1
FIFWP o L
s, d
FIFR
(s) [Pointer] Pointer - 1(d)
Read dat.a ointer ointer
entered first ,_, 7.7.2
from data table i ;
FIFRP - _f—
s, d
FPOP |_|
(s) [Pointer] Pointer - 1(d)
Read data ointer ointer
entered last i i 7.7.3
from data table FPOPP : | . 1
ointer +
Device f
s,n,d
FDEL
Delete '
(s) [Pointer] Pointer - 1(d)
specified data ’ e J_L
blocks from ; i
data table i
FDELP — Designated by n |
7.7.4
Insert FINS ] )
Specified data (s) (d) Pointer + 1
blocks in data ‘ |
table FINSP Desi ] £
esignated by n
*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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2.5.8

Buffer memory access instructions

Category

Instruction

Variables

Meaning

Execution
Condition

Number

Reference

of steps

Reading data
from a special
function
module

FROM

FROMP

DFRO

DFROP

ni, n2,n3,d

The FROM instruction
reads 1-word data (16-
bit) from the buffer
memory of a special
function module.

The DFRO instruction
reads 2-word data (32-
bit) from the buffer
memory of a special
function module.

7.8.1

Writing data to
a special
function
module

TO

TOP

DTO

DTOP

s, n1,n2, n3

The TO instruction
writes 1-word data (16-
bit) from the memory of
the CPU to the buffer
memory of a special
function module.

The DTO instruction
writes 2-word data (32-
bit) from the memory of
the CPU to the buffer
memory of a special
function module.

7.8.2

Reading data
from a remote
station

FROM, PRC

FROMP, PRC

DFRO, PRC

DFROP, PRC

n1,n2,n3,d
(FROM(P)/
DFRO(P))

s, d
PRC

The FROM/PRC
instruction reads 1-word
data (16-bit) from the
buffer memory of a
remote module.

The DFRO/PRC
instruction reads 2-word
data (32-bit) from the
buffer memory of a
remote module.

7/9 7.8.3

Writing data to
a remote
station

TO, PRC

TOP, PRC

DTO, PRC

DTOP, PRC

s, n1,n2, n3
(TO(P)/DTO(P))
s, d

(PRC)

The TO/PRC instruction
writes 1-word data (16-
bit) from the memory of
the CPU to the buffer
memory of a remote
module.

The DTO/PRC
instruction writes 2-word
(32-bit) data from the
memory of the CPU to
the buffer memory of a
remote module.

A RAA AR AR

7/9 7.8.4

*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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2.5.9

Display instructions

Category

Instruction

Variables

Meaning

Execution
Condition

Number
of steps

Reference

ASCII
character
output

PR

s, d

SM701 (Q series/
System Q) set (1):
Output of an ASCII
character string of 16
characters to an output
module. The character
string, divided into twice
8 characters, is read
from the address area s
and output to the

outputs specified by d.

SM701 (Q series/
System Q) not set (0):
Output of ASCII
character string data up
to the character code
"00H" in hexadecimal
format from the address
area s to the outputs
specified by d.

—

7.9.1

PRC

s, d

The PRC instruction
outputs a comment of a
device (in ASCII code)
to an output module.

If SM701 (Q series/
System Q) is set (1), 16
characters are output;

if SM701 is not set (0),
32 characters are
output.

’

7.9.2

Display of
ASCII
character and
comments

LED

The LED instruction
reads ASCII data (16
characters) from a
specified address area
and displays it on a
suitable CPU display.

7.9.3

LEDC

s(Q)

The LEDC instruction
reads comment data (16
characters) from a
specified address area
and displays it on a
suitable CPU display.

7.9.4

LEDA

LEDB

These instructions
display an ASCII
character string in the
LED display of a suitable
CPU.

7.95

Clear display

LEDR

Resetting annunciators
and error displays

AR A A

7.9.6

*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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2.5.10

Debugging and failure diagnosis instructions

Category

Instruction

Variables

Meaning

Execution
Condition

Number

Reference

of steps

Failure check

CHKST

The CHKST instruction
starts the execution of
the CHK instruction. If
the execution condition
for the CHKST
instruction is not set (0),
the program step
following the CHK
instruction will be
executed.

CHK (Q)

The CHK instruction
supports failure check
operations for contact
circuits. Once an error
occurs within such a
circuit, the device in d1
is set and the
corresponding error
code is stored in d2.

7.10.1

CHK (A)

di, d2

The CHK instruction
supports a failure check
in a contact circuit with
limit switches. Once an
error occurs within such
a circuit the device in d1
is set and the
corresponding error
code is stored in d2.

5 7.10.2

CHKCIR

The CHKCIR instruction
generates error check
circuits for the CHK
instruction and starts the
program section with the
generated error check
circuits.

CHKEND

End instructions for a
program part with
generated check
circuits.

7.10.3

Set / reset status
latch

SLT

The SLT instruction
executes the temporary
storage of specified
device data. The data
are stored in the status
latch memory and can
be checked and
displayed.

SLTR

The SLTR instruction
clears the data
temporarily stored in the
status latch area, and
resets (re-enables) the
SLT instruction.

’

1 7.10.4

Set / reset
sampling trace

STRA

STRAR

Set sampling trace

Reset sampling trace

1 7.10.5

Execute/ set/
reset program
trace

PTRA

PTRAR

PTRAEXE

PTRAEXEP

Set program trace

Reset program trace

Execute program trace

7.10.6

LTLTBL»
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2.5.11

Character string processing instructions

Category

Instruction

Variables

Meaning

Execution
Condition

Number
of steps

Reference

Conversion of
16-/32-bit binary
data into

decimal values in
ASCII code

BINDA

BINDAP

DBINDA

DBINDAP

s, d

The BINDA instruction
converts a 16-bit binary
value specified by s into a
5-digit decimal value in
ASCII code and stores it
in the device specified in
d.

The DBINDA instruction
converts 32-bit binary
data specified by s into a
10-digit decimal value in
ASCII code and stores it
in the device specified in
d.

71141

Conversion of
16-/32-bit binary
data into
hexadecimal values
in ASCII code

BINHA

BINHAP

DBINHA

DBINHAP

s, d

The BINHA instruction
converts 16-bit binary
data specified by s into a
4-digit hexadecimal value
in ASCII code and stores
it in the devices specified
by d.

The DBINHA instruction
converts 32-bit binary
data specified by s into a
8-digit hexadecimal value
in ASCII code and stores
it in the devices specified
by d.

7.11.2

Conversion of 4-/8-
digit BCD data into
ASCII code

BCDDA

BCDDAP

DBCDDA

DBCDDAP

s, d

The BCDDA instruction
converts 4-digit BCD data
specified by s into the
ASCII format and stores it
in the devices specified by
d.

The DBCDDA instruction
converts 8-digit BCD data
specified by s into the
ASCII format and stores it
in the devices specified by
d.

7.11.3

Conversion of
decimal ASCII data
into BIN 16-/32-bit
binary data

DABIN

DABINP

DDABIN

DDABINP

s, d

The DABIN instruction
converts the 5-digit
decimal ASCII data
specified by s into the BIN
16-bit format and stores it
in the devices specified by
d.

The DDABIN instruction
converts the 10-digit
decimal ASCII data
specified by s into the BIN
32-bit format and stores it
in the devices specified by
d.

AR AR RN

7114
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Category

Instruction

Variables

Meaning

Execution
Condition

Reference

Number
of steps

Conversion of
hexadecimal ASCII
data into 16-/32-bit
binary data

HABIN

HABINP

DHABIN

DHABINP

s, d

The HABIN instruction
converts the 4-digit
hexadecimal ASCl| data in
the device specified by s
into the BIN 16-bit binary
format and stores it in the
devices specified by d.

The DHABIN instruction
converts the 8-digit
hexadecimal ASCII data
specified in the area s into
the BIN 32-bit format and
stores it in the devices
specified by d.

3 7.11.5

Conversion of
decimal ASCII data
into 4-/8-digit BCD
data

DABCD

DABCDP

DDABCD

DDABCDP

s, d

The DABCD instruction
converts the decimal
ASCII data in s into the 4-
digit BCD data format and
stores it in the devices
specified by d.

The DDABCD instruction
converts the decimal
ASCII data specified by s
into the 8-digit BCD format
and stores it in the devices
specified in d.

3 7.11.6

Read-out of
comment data

COMRD

COMRDP

s, d

The COMRD instruction
reads comment data from
the device specified by s
and stores it as ASCII
code in the area d.

3 7117

Detection of
character string
length

LEN

LENP

s, d

The length instruction
detects the length of a
character string specified
in s and stores the result
in the device specified by
d.

3 7.11.8

Conversion of
BIN 16-/32-bit
binary data into
character string
data

STR

STRP

DSTR

DSTRP

s1,s2,d

The STR instruction adds
a decimal point to the BIN
16-bit binary value in the
device specified by s2 to
the digit specified by the
devices s1, converts the
data into a character
string, and stores it in the
area of the devices
specified by d.

The DSTR instruction
adds a decimal point to
the BIN 32-bit binary
value in the device
specified by s2 to the digit
specified by the devices
s1, converts the data into
a character string, and
stores it in the area of the
devices specified by d.

A 1A RAR RN RAR A

4 7.11.9
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: . . Execution @
Category Instruction Variables Meaning Condition 3 5 Reference
The VAL instruction
VAL converts the character
strings stored inthe area s
into BIN 16-bit data. The
number of digits and the
Conversion Qf VALP gqn:;ydvgge are stored in r
character string
data into BIN 16-/ s, di, d2 — 7:11.10
S The DVAL instruction
32-bit binary data | pyaL converts the character
strings stored in s into BIN
32-bit data. The number of
digits and the binary value
DVALP are stored in d1 and d2. r
The ESTR instruction
. ESTR converts the floating point
Conversion of data (real numbers) in s1
floatlng point dat_a s1.s2. d into character string data. 711.11
into character string P Trr]\e data format of the e
data character string is
ESTRP specified in s2. The result f
is stored in d.
The EVAL instruction
i EVAL converts the character
Cr:)nversmn o.f string in s into a decimal
character string s, d floating point number (real 711.12
ﬁata_lnto d_eC|g1aI number). The result is
oating point data EVALP stored in d. r
The ASCII instruction
ASC converts the 16-bit binary
. data stored from s
Conversion of onwards into the
16-bit data into s,n,d hexadecimal ASCII format 7.11.13
ASCII code (Q) and stores the result
ASCP considering the number of f
characters specified by n
from d onwards.
. The ASC instruction
Clorr:versmn of | converts alphanumerical
alphanumerica character strings with up
character strings ASC d to 8 characters into the 7.11.14
into ASCII code (A) ASCII code. The result is
stored from d onwards.
The HEX instruction
HEX converts the hexadecimal
Conversion of ASCII characters from s
hexadecimal onwards into binary
ASCll values into > ﬁlgensdmber of characters e
binary values HEXP to be converted is f
specified by n. The result
is stored from d onwards.
£ . The RIGHT instruction
xtraction o RIGHT stores n characters from
character string the right side of the
data s,n,d character string (end of
(right part of character string) in s. The
character string) RIGHTP characters are stored in d. r
7.11.16
£ . The LEFT instruction
xtraction o LEFT stores n characters from
character string the left side of the
data s,n,d character string
(left part of (beginning of character
. LEFTP string) in s. The
character string) characters are stored in d. f
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Category

Instruction

Variables

Meaning

Execution
Condition

Number
of steps

Reference

Selecting and
moving parts of
character strings
into a

character string

MIDR

MIDRP

s1,s82,d

The MIDR instruction
stores a specified part of
the character string stored
in s. The first character of
the part to be stored is
specified in s2.

MIDW

MIDWP

s1,s2,d

The MIDW instruction
stores a part of specified
length of the character
string stored in s1 in the
area specified in d. The
first address of the
storage areaind is
specified in s2.

71117

Search for
character strings

INSTR

INSTRP

s1,82,n,d

The INSTR instruction
searches the character
string specified in s1
within the character string
data specified by s2. The
search begins with the
character specified in n.

7.11.18

Floating point data
conversion with

BCD representation

EMOD

EMODP

s1, s2, d1

The EMOD instruction
calculates the BCD format
from the floating point
number (real number) in
s1 considering the
decimal point shift to the
right specified in s2. The
result is stored in d1.

7.11.19

BCD data
conversion with
decimal floating
point format

EREXP

EREXPP

s1, s2, d1

The EREXP instruction
calculates the decimal
format of the floating point
data (real number) from
the floating point data in
BCD format in s1,
considering the decimal
places specified in s2. The
result is stored in d1.

TR TR

7.11.20

*: The number of program steps depends on the devices used.
Refer to the reference chapter for the accurate number of steps.
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2.5.12 Special function instructions
Category Instruction Variables Meaning E’éi%":::g: é’% Reference
Q A
SIN(s+1, s) —>
SIN (d+1,d)
Sine s d J_L 3 7.12.1
calculation ) 2.
SINP r
COS(s+1,s) —>
COoSs (d+1, d) I_I
Cosine s, d 3 7.12.2
calculation ’ 2.
COSsP J—
TAN(s+1, s) —>
TAN (d+1, d) |_|
Tangent s. d 3 7.12.3
calculation ’ 2.
TANP _f—
SIN(s+1, 5) —>
ASIN (d+1, d) J_L
Arcus sine s d 3 7124
calculation ) 2.
ASINP r
COS(s+1,s) —>
ACOS (d+1, d) J_L
Arcus cosine s d 3 7125
calculation ’ 2.
ACOSP r
TAN'(s+1, s) —>
ATAN (d+1, d) J_L
Arcus tangent s d 3 712.6
calculation ) 2.
ATANP r
(s+1,s) —> (d+1,d)
. RAD Conversion from
Conversion degrees into radian J_L
from degrees s, d 3 7.12.7
into radian RADP
(s+1,s) —> (d+1, d)
. DEG Conversion from radian
Conversion into degree
from radian s, d 3 7.12.8
into degree DEGP
\(s+1,8) —> (d+1, d)
SQR
Square root s, d 3 7.12.9
calculation
SQRP r
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. . . Execution ®
Category Instruction Variables Meaning Condition 3 5 Reference
A
eS8 5 (d+1, d)
EXP
Floating point
value as s, d 7.12.10
exponent of e EXPP
LOG e(s+1,s) —>
LOG (d+1, d)
Logarithm
(natural) s, d 7.12.11
calculation LOGP
Stores the generated
RND random value in d. |—|
Randomize d
value
RNDP r
71212
Updates the series of
SRND random values stored |—|
Update s ns.
random values
SRNDP r
Square root BSQR
calculation
from S, d (s - (d) +0 Integer
4-digit BCD BSQRP +1 | Decimal place
data r
7.12.13
Square root BDSQR
calculation V(s s) _| |_
from s, d = (d)+0 Integer
2-;:;9“ BCD BDSQRP +1 | Decimal place r
BSIN )
Sine SiN(S) = (4)+0 |Sign character
calculation s, d » Intoaor 7.12.14
from BCD data BSINP ¢
+2 | Decimal place r
BCOS
Cosine €0S(8) > (d)+0 |Sign character
calculation s, d » Infeger 7.12.15
from BCD data BCOSP ¢
+2 | Decimal place r
BTAN
Tangent 1an{s) > ()40 |Sign character
calculation s, d “ Intoger 7.12.16
from BCD data BTANP 9
+2 | Decimal place r
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i 7
Category Instruction Variables Meaning E’é?%::l'g: g 5 Reference
BASIN e
Arcus sine SN (8) > (d) 40 |Character sign
calculation s, d » — 71217
from BCD data BASINP 9
+2 | Decimal place r
BACOS 4 J_I_
Arcus cosine ©0s (8} (4) 40 |Character sign
calculation s, d » — 7.12.18
from BCD data BACOSP g
+2 | Decimal place f
BATAN 4
Arcus tangent tan ()= (4 40 |Character sign
calculation s, d » — 7.12.19
from BCD data B ATANP g
+2 | Decimal place f
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2.5.13 Data control instructions

Execution

Condition Reference

Category Instruction Variables Meaning

Number
of steps

Upper and lower
limit controls for
BIN 16-/32-bit
data

LIMIT

LIMITP

s1,s2,s3,d

If (s3)<(s1)
the data value
in s1 is stored in d.
If (s1)<(s3)<(s2)
the data value in
s3is stored in d.
If (s2)<(s3)
the data value in
s2 is stored in d.

DLIMIT

DLIMITP

s1,s2,s3,d

If

((s3)+1, s3)<((s1)+1, s1)
the data value in
((s1)+1,s1)is
stored in (d+1, d).

If ((s1)+1, s1)<

((s3)+1, s3) <((s2)+1,s2)
the data value in
((sQ)+1,s3)is
stored in (d+1, d).

If ((s2)+1, s2)<

((s3)+1, s3)<((s2)+1, s2)
the data value in
((s2)+1,s2) is
stored in (d+1, d).

T3]

7.13.1

Dead band
controls for BIN
16-/32-bit data

BAND

BANDP

s1,s2,s3,d

If (s1)<(s3)<(s2)
0— (d)
If (s3)<(s1)
(s3)— (s1)— (d)
If (s2)<(s3)
(s3)— (s2)— (d)

DBAND

DBANDP

s1,s2,s3,d

If
((s1)+1, s1)<((s3)+1, s3)
<((s2)+1, s2)
0 — (d+1,d)
If
((s3)+1, s3)<(s1+1, s1)
((sSd)_:-1 ,83)-((s1)+1,s1)

)

((s2)+1, s2)<((s3)+1, s3)
((s3)}+1,s3)-((s21+1, 52)
—(0H1,d)

121

7.13.2

Zone control for
BIN 16-/32-bit
data

ZONE

ZONEP

s1,s2,s3,d

If s3=0:
0 — (d)

If s3>0:
s3 +s2 — (d)

If s3<0:
s3— s1 — (d)

DZONE

DZONEP

s1,s2,s3,d

If ((s3)+1, s3)=0
0 — (d+1,d)

If ((s3)+1, s3)>0
((832;11, S3H+((s2)+1,52)

If ((s3)+1, $3)<0
((s3)+1, s3)+((s1)+1,s1)
—(d+1,9)

121

7.13.3
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25.14 File register switching instructions
28
Category Instruction Variables Meaning E’é?%:::g: é’% Reference
The RSET instruction
. RSET switches from a file
Switch register block being in
instruction for use by a program to a 7.141
g:géﬁg'smr file register block with
RSETP the number specified by
S. f
The QDRSET
i i itch
Switch QDRSET from & file rogister fie :
instruction for being in use by a 2 7.14.2
;::gsreglster program to a file register :
QDRSETP file specified by s. r
The QCDSET
QCDSET instruction switches .
Switch from a comment file 5
instruction for being in use by a 7.14.3
comment files program to a comment +
QCDSETP file specified by s. F n

*: n = (number of program name characters)/2 = Number of additional steps (Decimal fractions are
rounded up)
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2.5.15 Clock instructions
Category Instruction Variables Meaning E’éi%ﬂ::g: 3 -g Reference
Q A
d
DATERD QnA CPU clockd+0[_ Year
Reading T
clock data ﬂ*f N*I'gul'e 2 7181
DATERDP g:z ﬁ:g:g:y h
s
DATEWR s+0 Year — QnA CPU clock
Writing o
clock data s+125 Ho:r 2 7152
s+4| Minute
DATEWRP s+5| Secon f
s+z V?eekd:y
s1,s2,d
DATE+
Add|ng ‘51 Hour \ \52 Hour ‘ ‘d Hour ‘
clock data [ "Minute | + [ Minute |—»| Minute | 4 7.15.3
DATE+P [ Second | [ Second | [ "Second |
s1,s2,d
DATE-
SUbtraCting \51 Hour | \52 Hour | \d Hour |
clock data [ Minute | - [ Minute |—»| Minute | 4 7.15.4
DATE-P [ Second | [ Second | [ "Second |
) s, d
Changing SECOND
clock data s d
format from N*I‘igg{s — L Second
hh:mm:ss to SECONDP
seconds f
3 7.15.5
s, d
Changing HOUR |—|
clock data s d
format from Second | —» Mk::s{e
seconds to HOURP
hh:mm:ss r
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2.5.16 Peripheral device instructions
. . . Execution »
Category Instruction Variables Meaning Condition g s Reference
Q A
s The MSG instruction
tout of outputs a character
g:spsl;goes string stored in a device
t ioheral MSG specified from s to a 2 7.16.1
0 periphera peripheral device
devices specified in terminal
mode.
d The key input data
(characters) are read
Key input of data device seatied J L
from peripheral PKEY terminal mode and 2 7.16.2
devices written in ASCII format to
the devices specified
ind.
2.5.17 Program instructions
. . . Execution ®
Category Instruction Variables Meaning Condition 3 S Reference
Q A
The PSTOP instruction
PSTOP sets the program
Switching specified by the device
programs into s in s into the stand-by 2 71741
stand-by mode PSTOPP mode.
Switch The POFF instruction
witching POFF sets the program
programs into specified by the device
stand-by mode s in s into the stand-by 2 7.17.2
and reset of mode and resets the
POFFP outputs addressed by
outputs the program. f
The PSCAN instruction
PSCAN sets the program
Switching _spec_:ifi[edt rE)y the device
; in s into the scan
programs m?o s execution mode. In this 3 7.17.3
scan execution .
mode the program is
mode PSCANP only executed once f
during one program
scan.
The PLOW instruction
. PLOW sets the program
Switching . specified by the device
programs into s in s into the low-speed 3 7.17.4
low-speed g execution mode.
execution mode | pLowp r

*: n = (number of program name characters)/2 = Number of additional steps (Decimal fractions are
rounded up)
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2.5.18 Other instructions
. . . Execution ®
Category Instruction Variables Meaning Condition 3 5 Reference
Q A
The WDT instruction
WDT resets the watchdog
Reset timer (WDT) during
watchdog execution of a sequence 1 7.18.1
timer program.
WDTP J—
The carry flag stores the
STC carry (0 or 1) of rotation
Set and reset and shift operations. f 1 182
carry flag The carry flag is reset
CLC after the execution of the
CLC instruction. f
Preset number 1 f
of execution DUTY ni, n2,d @ 4 7 7.18.3
scans n1scan n2 scan
SM420 to SM424, SM 430 to SM434
ZRRDB 0 Lower 8 bits. }ZRO J_L
i 1 Higher 8 bits
Erl]ree?)tyt[gad Of n, d 2 L‘ower 8 bi‘ts }Z}RW 3 71 84
ZRRDBP 3 Higher 8 bits
n 8 bits \4 G | J
ZRWRB © o[ Lowersbits JZRO J_L
H 5 1 Higher 8 bits
E';I:(gy\tl\lerlte of n,s 2 Lvowerﬂbivts sz 3 7.18.5
Higher 8 bits
ZRWRBP
T )
Stores the indirect
adress of the device
ADRSET designated by s at d and
Storing of an d+1. .
indirleg adress s, d This adress is used 3 7.18.6
when a indirect device
ADRSETP read is performed.
The KEY instruction
supports the key input of
. 8 ASCII characters at
Numerical key the inputs specified by s
input from KEY s, n, d1, d2 (X). The values entered 5 7.18.7
keyboard at the inputs are
encoded in hexadecimal
format and stored in the
devices specified by d1.
The ZPUSH instruction
ZPUSH saves the contents of
Batch save of the index registers Z0
index register d through Z15in d. 3 7.18.8
contents ZPUSHP
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The ZPOP instruction

ZPOP recovers the contents of
Bgtch recovery the index registers Z0
of index d through Z15 in d. 7.18.9
register
contents ZPOPP r
The EROMWR
. EROMWR instruction writes the
Batch write of number specified by n of
data to s n d1.d2 data words stored in the 7.18.10
EEPROM device specified by s to
register EROMWRP an EEPROM file register
specified by d1. f
Programming the MELSEC A and Q 2-59




Data link instructions

Instruction Tables

2.6

Data link instructions

2.6.1 Network refresh instructions
Category Instruction Variables Meaning Eﬁ?,&l:::g: 3 'g Reference
Q| A
Network Jn Datg Tefresh in network
irrfgfj:tions ZCoM Un mosEe J_I_ ° il
2.6.2 Dedicated data link instructions
Category Instruction Variables Meaning Eﬁi%‘:::g: é 'g Reference
Q| A
Jn, s1,s2,d1, d2 Reading word device
READ Un, s1, s2, d1, d2 Saton ! LT .
Jn, s1, s2,d1, d2, d3
SREAD Un, s, s2, d1, d2, 13 8.6.2
d3
Jn, s1,s2,d1, d2 XVrtitirt\g wor?hdevitc?_
WRITE ot ot ata to another station J_|_ 12 8.6.3
Jn, s1, 52, d1, d2, d3
SWRITE Un, s1, s2, d1, d2, 13 8.6.4
d3
gstikl:iitked SEND :n, s1,s2,d ?te;ggwsg; data to other o 665
instructions n s1,s2,d —| |_
e T 62 from othar Stations.
RECV ?erceives the data sent J_L 9 8.6.6
Un, s, d1, d2 via the SEND
instructionn
Jn, s1, s2, d1, d2 Rte?_uest data from other
REQ Un o152, 1. d2 stations J_L 10 8.6.7
Jdn, s1,s2,d Reading data from
ZNFR Procies i remote 1O ° 8.68
Un, s1, 52, d stations
Jdn, s1,s2,d Writing data to special
g luntion modules in mRE
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2.6.3 A series compatible data link instructions
P
£
. . . Execution @
Category Instruction Variables Meaning Condition é’ S Reference
Q A
Read QnA data
J.ZNRD from object stations
in object networks
Jdn, n1, s, n2,d1, d2 12 8.7.1
Read data
JP.ZNRD from local stations r
Write QnA data
J.ZNWR to object stations
in object networks
Jdn, n1, s, n2, d1, d2 12 8.7.2
Write data
JPZNWR to local stations
A series |
compatible
%a:'ﬁu“cr'l(li;ns A series only:
LRDP s,n1,n2,d Read data 1 8.7.3
from local stations
A series only:
LWTP Jn, s, d1, d2 Write data 11 8.7.4
to local stations J_|_
RFRP ni, n2,n3,d Reading data from a
special function module 9 11 8.7.5
G.RFRP Un,n1,n2,d1,d2 | inaremote station _| |_
RTOP s, n1,n2, n3 Writing data to a special
function module in a 9 11 8.7.6
G.RTOP Un, n1, s, n2, di remote station
2.6.4 Read/Write routing information
=0
£
. . . Execution &
Category Instruction Variables Meaning Condition é’ S Reference
Q A
The RTREAD
Z.RTREAD instruction reads the
routing information from
the destination network
specified by n. The
nd routing information is 7 8.8.1
stored in routing f
ZP.RTREAD parameters. The read
Read/Write routing information is
routing stored from d onwards.
information
The RTWRITE
Z.RTWRITE instruction writes the
routing information to
s n the destination network 8 8.8.2
’ specified by n. -©
ZPRTWRITE The read routing
g information is stored f
from s on.
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2.7 Instructions for System Q CPUs
2.71 Reading of module informations
; 1
Category Instruction Variables Meaning E’é?l%":::g: E ‘5 Reference
Q A
Reads the module
UNIRD information stored in the
area starting from the
Reading I/0 No. designated by
n1 and stores it in the
module . nt, d, n2 area starting from the 4 9.1.1
information UNIRDP device designated by d.
The number of points is f
designated by n2.
2.7.2 Debugging and failure diagnosis instructions
=
88
0 17}
Category Instruction Variables Meaning E’éen%":::g: E ‘5 Reference
Q A

Stores trace data set at
a peripheral device to
trace file in IC memory
Trace set TRACE card by the designated 1 9.2.1

number when SM800, |
SM801, and SM802
turns ON.

Resets the data set by
Trace reset TRACER the TRACE instruction r 1 9.2.1
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2.7.3 Writing to and reading from a file
a n n Execution &
Category Instruction Variables Meaning Condition 2% Reference
Q
Writing data to .
adesignated | SPFWRITE | 0, 50,0, s1, 52, d1 | \/es aata o a | 9.3.1
file 9
Reading data
from a SPFREAD w0, 50, do, s1, d1, g | Fieads data from | 9.3.2
designated file 9
2.7.4 Program instructions
. . . Execution 2
Category Instruction Variables Meaning Condition é ‘5 Reference
Q
Transfers the program
stored in a memory card
Loading or standard memory card
program from | PLOADP s, d (other than drive 0) to 3 9.4.1
memory drive 0 und places the |
program in standby
status.
Unloading Deletes the standby
program from program stored in
program PUNLOADP s,d standard memory f 3 942
memory (drive 0)
Deletes standby program
stored in standard
memory (drive 0)
designated by s1.Then
Load and the program (s2) stored
unload PSWAPP s1,82,d in a memory card or f 4 9.4.3

standard memory (other
than drive 0) is

transfered to drive 0 and
placed in standby status.

The instructions are only available within the GX Developer. The GX IEC Deveoper does not

support the file system.
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2.75 Data transfer instructions
; 7]
Category Instruction Variables Meaning Eﬁ?‘%l:::g: é’ S Reference
RBMOV s, d, n
Highspeed (s) (d) J_|_
block transfer — = 9.5.1
of file register ! ! ! in
RBMOVP s.d,n == B T
2.7.6 Instructions for data exchange in a multi-CPU system
- 7]
Category Instruction Variables Meaning E’éi%‘:::g: § ‘5 Reference
S.TO Writes data from device
Write to CPU memory to the shared J_I_
shared s1,s2,s3,s4,d memory of the same 9.6.1
memory CPU (which is executing
S.TOP the S.TO instruction). r
Reads data from the
FROM shared memory of
SRﬁ;igom the another CPU and stores J_I_
memory of n1, n2, n3, d the data in the device 9.6.2
y memory of the CPU
another CPU .
FROMP performing the FROM
instruction. |
Performs the automatic
Automatic refresh of the intelligent
refresh of CPU function module, general
shared CoM - data processing and the 6.7.3
memory multi-CPU shared
memory.
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2.8

Dedicated instructions for Q4ARCPU

2.8.1 Instructions for mode setting
A 7]
Category Instruction Variables Meaning E’é‘:&‘:ﬂg: 3 5 Reference
A
) Selection between inital
Setting of the SGMODE s1, s2 start mode and hot start 10.1.1
start up mode mode
(S,eg,lgtgio?,f the Selection of the action
mpode when CGMODE s during switching from the 101.2
the CPU is control system to the T
changed standby system
2.8.2 Data transfer instructions
H (/]
Category Instruction Variables Meaning E’é?]%‘:::g: 3 5 Reference
A
Transfer of device
. memory from the CPU of
agraugﬁglr(‘mg TRUCK S the control system to the 10.2.1
CPU of the standby
system
Buffermemory Batch transfer of data in
batch refresh | SPREF s and out of the buffer 10.2.2
instruction ory ot sp
function modules
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2.9

Instructions for special function modules

2.9.1 Instructions for serial communication modules
P
88
: 7]
Category Instruction Variables Meaning E’gf&‘:ﬂg: 3 5 Reference
Reading of Reading of received data
data from a from a serial communi-
serial commu- | BUFRCVS L,un‘, nt, di cation module QJ71C24 11.1.1
nication to the PLC CPU in an
module interrupt program.
GETE
Reading of User registered frames
user regis- Un, s1,s2,d are read from a serial 11.1.2
tered frames communication module
GETEP f
PUTE )
peanesmenae | 1L
deletion of Un, s1,s2,d : L 11.1.3
serial communication
user frames
module
PUTEP r
PRR Sending of data via the J_I_
Transmission Un. s. d serial communication 1114
of data » module using user o
frames
PRRP r
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2.9.2 Instructions for PROFIBUS/DP interface modules
: L7
Category Instruction Variables Meaning (E:);?‘%lﬁ:g: 2 'S Reference
BBLKRD Data is read from the
Reading of buffer memory of a J_I_
data 9 L,un‘, nt1, n2,d PROFIBUS/DP interface 11.2.1
module and stored in the
BBLKRDP PLC CPU
BBLKWR Data stored in the PLC
CPU is written to the
Writing of data L,un“,n1,n2, s buffer memory of a 11.2.2
PROFIBUS/DP interface
BELKWR module
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2.9.3 Instructions for ETHERNET interface modules
. . . Execution z
Category Instruction Variables Meaning Condition S 'S Reference
A
BUFRCV L,un“, s1,s2,d1, d2 11.3.1
Data received during f
) fixed buffer communica-
Reading from SN f h
fixed buffer tion is read r_omt e
ETHERNET interface
BUFRCVS Lun“, s1, d1 module J—L 11.3.2
Data stored in the PLC
Writing to fixed « CPU is moved to a fixed
buffer BUFSND U, $1, 82, 83, d1 buffer of an ETHERNET | 133
interface module
Open OPEN Un“ s1. s2. d1 Open processing for a 11.3.4
connection P E T connection f =
Close CLOSE Un* s1. 52 d1 Close processing for a 1135
connection peE T connection f -
Error codes stored in the
buffer memory of the
" ETHERNET interface
Error clear ERRCLR Lun‘, s1, d1 module are cleared and f 11.3.6
the "ERR.“ LED is
switched off.
Error codes stored in the
. buffer memory of the
Reading of an | ppppp ,Un®, s1, d1 ETHERNET interface | 1137
error code
module are read to the
PLC CPU
Re-initializa- Re-initial processing of
tion UINI L,un“, s1, di1 an ETHERNET interface r 11.3.8
module
294 Instruction for MELSECNET/10
A (7]
Category Instruction Variables Meaning Eﬁ?‘n%l:::gr? 2% Reference
A
Pairing setting | PAIRSET Jn, s1 Setting of stations for 11.4.1
duplex network
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295 Instructions for CC-Link
: . . Execution z
Category Instruction Variables Meaning Condition S 'S Reference
A
RLPA
Parameter J_I_
setting n, di, d2 23 11.5.1
(A series)
RLPA_P Transfer of the parame- f
ter settings to the
master station of CC-
Link
RLPASET |_|
Parameter
setting Un, s1to s5, d1 — 11.5.2
(System Q)
RLPASET_P F
. Setting of the devices on
:3:3&%32 RRPA which automatic refresh
will be performed bet-
refresh n, d h Jlocal 20 11.5.3
arameter ween the master/loca
p . module and the PLC
(A series) RRPA P CPU
Reading from
the buffer RIRD
memory or J_L
from the ni, n2, d1, d2 26 1154
device mem-
ory of a CPU .
i RIRD_P Data is read from the
(A series) - buffer memory of f
another stations CC-Link
Reading from module or from the
the buffer device memory of that
RIRD stations PLC CPU
memory or
from the
device Un, s, d1, d2 — 11.5.5
memory of a
CPU (QnA
series and RIRD_P f
System Q)
Writing to the Data is written to the
buffer mem- RIWT buffer memory of
ory or to the another stations CC-Link
h ni, n2, d1, d2 . 26 11.5.6
device mem- module or to the device
ory of a CPU memory of that stations
(A series) RIWT_P PLC CPU r
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; 3
Category Instruction Variables Meaning (E::?‘%l:::g: 2 5 Reference
Q A
Writing to the
buffer memory Data is written to the
or to the RIWT buffer memory of
device another stations CC-Link
un, s, d1, d2 h 8 — 11.5.7
memory of a module or to the device
CPU memory of that stations
(QnA series, RIWT P PLC CPU
System Q) B f
Reading from RICV
an intelligent n1, n2, d1, 2, d3 — | 29 11538
device station e e
(A series)
RICV_P Data is read with hand- r
shake from the buffer
memory of an intelligent
device station con-
Reading f RICV nected to CC-Link
eading from
an intelligent J_I_
device station Un, s1, s2, d1, d2 10 | — 11.5.9
(QnA series,
System Q) RICV P
Writing to an RISEND
intelligent
b ) ni, n2, d1, d2, d3 — | 29 11.5.10
device station
(A-Serie)
RISEND_P Data is written with hand- r
shake to the buffer mem-
ory of an intelligent
device station con-
Writing t RISEND nected to CC-Link
riting to an
intelligent J_I_
device station Un, s1, s2, d1, d2 10 | — 11.5.11
(QnA-Serie,
System Q) RISEND_P
Writing to RITO
automatic J_I_
updating n1, n2, n3, n4, di . — 29 11.5.12
buffer memory Data is moved from the
(A series) device memory of the
RITO_P PLC CPU to the auto- J—
matic updating buffer
memory of the master
station. This data is then
Writing to transferred to another
autom%tic RITO station connected to CC-
updating Un, n1, n2, n3, d Link 9 | —| 11513
buffer memory T "
(QnA series,
System Q) RITO_P J—
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P k7]
Category Instruction Variables Meaning (E:);?‘%lﬁ:g: 2 5 Reference
A
Reading from | RIFR
automatic
updating buf- n1, n2, n3, n4, di — | 29 11.5.14
fer memory )
(A series) Data transmitted from
RIFR_P another station to the r

automatic updating

buffer memory of the

master station is moved
Reading from to the device memory of
automatic RIFR the PLC CPU.
updating buf- Un, n1,n2,n3,d — 11.5.15
fer memory D T e
(QnA series,
System Q) RIFR_P r
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Configuration of Instructions The structure of an instruction

3

3.1

3.1.1

Configuration of Instructions

The structure of an instruction

Most of the instructions consist of an instruction part and a device part. Other instructions do
not require a device part and thus only consist of the instruction part.

PLUS sd
-

f !
Instruction Device
part part

Instruction part
The instruction part describes the functions of the instruction.
PLUS = Addition

Device part

The device part describes the constants or variables to be specified. The device part can com-
prise three items: the source of data (s), the destination of data (d), and the number (n).

Source of data (s)

e The data source designates the devices to be processed by the instruction.
For 16-bit instructions the notation of the data source is s.
For 32-bit instructions its notation is s+1 and s.

e Within the data source constants or variables can be specified.

Constants

Constants specify a constant numerical value to be processed by the instruction. This value is
constantly set by the user written program and cannot be altered during program execution. It
is recommended to index qualify each variable to be used as constant.

Variables

Variables specify a device storing data to be processed by the instruction (also refer to chapter
3.4).

Before an instruction is executed, the data must be stored in the device. The data stored in vari-
ables can be altered during program execution.
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The structure of an instruction Configuration of Instructions

3.1.2 Destination of data (d)

e The data destination designates the devices to store the data after being processed by the
instruction.
For 16-bit instructions the notation of the data destination is d.
For 32-bit instructions its notation is d+1 and d.
However, some instructions with 2 devices require a value to be processed stored in the data
destination d before the instruction is executed. In this case, the result of the operation will
be stored in the same device as well.

Example:

The addition instruction for BIN 16-bit data. Here, d first stores data for the operation and then
the operation result:

PLUS M | PLUS 3 M ‘
~ EN ENO ~EN ENO -
- d - - d1

T — &2
s+d=d f
s1+s2=d1

e A device for the storage of data has always to be set as data destination.

3.1.3 Number (n)

e The number n specifies how many devices are to be used or how often an instruction is to
be executed.

Example:
The BMOV instruction for block data transfer:

EMOY M |
~ EN ENO

:T i

Specifies the number of
transfers via the BMOV
instruction

e The value n may range from 0 to 32767. If n is specified 0, the instruction will not be executed.

3-2 Programming the MELSEC A and Q



Configuration of Instructions Notation of instructions

3.2 Notation of instructions
From the notation certain characteristics of the instructions can be derived.
3.2.1 16/ 32-bit and pulse

SORT 16 bit processing

SORTP 16 bit processing with pulse
DSORT 32 bit processing
DSORTP 32 bit processing with pulse

3.2.2 MELSEC and IEC

The GX IEC Developer includes several editors for the instructions:

Text editors Graphical editors
MELSEC IEC ST editor Ladder diagram Function block
instruction list instruction list (IEC) diagram (IEC)

Within these editors the instructions are represented in different notations.

. = For the selection of an instruction in the
GX IEC Developer this dialog box will

Librarizs: Operatars: appear. Depening on the selected library
<ALL> IAEHS different instructions can be chosen:
<Project> _ R —1|| ALL: MELSEC and IEC instructions
“L'b Project: Functions and Function Blocks
——— ACOS created by the user
ACOS_E Manufacturer: MELSEC instructions
Last Becently Used: QSS_EIME Standard: IEC instructions
DI_M « | |sDD_TIME_E
RACH_hd AND_E
RSET_MD ASIM
RST_M ASIN_E
FLS_hd = ATAM -
— Operator Type
Al Types
" Operators Apply
& Functions
" Function Blocks Close
Mumber of Ping: |2_ Help
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Configuration of Instructions

Libraries:

Function Block Selection B

Operatars:

<ALl

IACOS_E_MD

<Projects

rdanufacturer Lib

| i ACOS_MD
Standard_Lik ACOS_P_E_MD

ACOS_F_MD

Last Becently Used: QSS_EDMD

DI_M ADRSET_M
MOW_h ADRSETP_M
RSET_MD AND_EEQ_M
RST_M AND_EGE_M
PLS_M AND EGT M &
— Operator Type

Al Types

" Cperators Apply
& Fynctions

" Function Blocks LClose
MNumber of Pins: I2 Help

For example, this dialog box will appear
when the the manufacter library is
selected. This listing contains the
"adapted" MELSEC instructions.

The functions of the "pure" and "adapted" instructions are identical. Only their notation differs.

Legend of the extensions within the IEC editor:

Extension in IEC Editor

Meaning

M MELSEC instruction
_P_M Pulse execution of an instruction
MD Dedicated MELSEC instruction
- (also refer to chapter 3.3)
_P_MD Pulse execution of a dedicated instruction
_K_MD Use of a constant in a dedicated instruction
Use of a constant and pulse execution in a dedicated
—K_P_MD instruction.
S_MD Dedicated MELSEC instruction for System Q CPUs
P.S_MD Pulse execution of a dedicated MELSEC instruction for

System Q CPUs
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Notation of instructions

3.2.3

3.24

NOTE

Further characteristics of the instruction notation

The table below contains the symbols that represent several functions within the MELSEC
editor. The column on the right shows the according instruction names within the IEC editor.

Example:

MELSEC editorlEC editor
LD$>LD STRING_GT_M

MELSEC Editor

IEC Editor

$

STRING

EQ

<>

NE

LE

LT

GE

GT

PLUS

MINUS

MULTI

DIVID

Specification of the notation

The chapters 5 through 8 that give a detailed description of the instructions contain illustrations
of both editors, i.e. both notations. The header line contains the "pure" MELSEC instruction as

it occurs in the MELSEC instruction list.

The tabular overview at the beginning of each instruction category always represents both

notations.

Programming the MELSEC A and Q



Programming of dedicated instructions

Configuration of Instructions

3.3

Programming of dedicated instructions

The dedicated instructions are customised instructions that do not only differ in notation from
the pure MELSEC instructions. They also require a particular programming technique for the
different CPUs.

In order to obtain the functions of the FLOAT_MD instruction as well in the MELSEC editor of
an A series CPU a certain procedure is required. In the MELSEC editor the FLOAT_MD
instruction has to be programmed in combination with the LEDA, LEDC, LEDR instructions. In
the IEC editors the dedicated instructions can be programmed as usual.

Example:

Programming of the FLOAT_MD instruction (common execution 16-bit)

MELSEC Instruction List

Ladder Diagram

LD, w2036
MELSEC || LEDA , FLOAT
LEDC , D10
LEDC , D20
LEDR

o

3035 FLOAT_MD
| ——EN EMO
D1I0— 5

——var_D20

IEC Instruction List

LD hi9036
FLOAT_MD D10, var_D20

Example:

Programming of the FLOAT_P_MD instruction
(pulse execution 16-bit, use of a constant in device s)

MELSEC Instruction List

Ladder Diagram

IEC Instruction List

LD h303E MS0EE FLOAT P MD LD k3036
WMELSEC || LEDA FLOAT | ———EN "~ T ENO — FLOAT_P_MD D10, var_D20
SUB K10 D1I0— 3 d —war D20
LEDC D20
LEDR -

Refer to the following manuals for further information on the programming of dedicated instruc-
tions:

e GX IEC Developer Reference Manual

e Programming Manual (Dedicated Instructions)
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3.4

3.4.1

Programming of variables

Programming with the GX IEC Developer

The majority of instructions besides the instruction part also require a device part with specified
variables. These variables contain the values for the execution of the instruction.

According to the selected editor in the GX IEC Developer a different method of programming
of the variables is required.
In the MELSEC editor:

The data registers D100 and D10 can be assigned directly to the variable designation D100
and D10.

The connected PLC automatically detects that the following devices are designated:
D100=D100 and D101

D10=D10, D11, D12, D13

In the IEC editor:

In the IEC editor direct devices can only be entered, if actually only this device is to be desig-
nated.

Example: AND D10

Before a DWSUMP_M instruction can be processed, the variables have to be defined in the
header of the program organisation unit (POU).

Example: Header of the IEC AWL

& wSUM_IB [PRG] Header [_Tolx]
‘ Class Identifier Type Initial Comment -~
0|fvar *fvar D100 DINT 0 -
1|VAR ¥ var D10 ARRAY [0..3] OF INT | 4) |
< | i3

var_D100 and var_D10 are entered here as identifiers. The PLC actually does not assign the
devices D100 and D10 but inernally allocates free register areas for the variables.

Example: DWSUMP

DWSUMP var_D100, 4, var_D10
s n d
T T 1
32 bit 16 bit array
or
constant

The variable var_D100 is of type DINT (32-bit). The variable var_D10 is of type ARRAY. The
array contains four 16-bit registers of type INT (also refer to chapter 3.5.2 "Adressing of arrays
and registers in the GX IEC Developer").
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NOTE

Variables

3.4.2

Specification of the notation

The designation var_D100 or var_D10 in the screenshots indicate that not direct devices are
designated but identifiers. In these cases the variable definition is compulsory! If an instruction
can only be programmed over a variable definition this is explicitely noted.

As identifier any name can be entered (e.g. Motor 1, Indicator). The names var_D100 or
var_D10 were selected here for a clear comparison to the programming in the MELSEC editor.

The table of variables at the beginning of any instruction gives an overview of the data types of
the devices for each instruction (the example shows the DWSUM instruction 7.5.14).

Data Type
Set Data Meaning
MELSEC IEC
s First number of device storing data to be added. BIN 32-bit ANY32
: . ) i Array [1..4] of
d First number of device storing result. BIN 64-bit ANY16
n Number of data blocks to be added. BIN 16-bit ANY16

Programming with the GX Developer

The data registers D100 and D10 can be assigned directly to the variable designation D100
and D10.

The connected PLC automatically detects that the following devices are designated:

D100=D100 and D101
D10 =D10, D11, D12, D13

%20
l DWSUM D100 D1O K4
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Data types

3.5 Data types

The data type determines the number and processing of bits as well as the value range of the

variables.

The following data types exist:

Number Applicable
Data Type Value Range of bits type of CPU
BOOL Boolean 0 (FALSE), 1 (TRUE) 1 bit
INT INTEGER -32.768 through 32.767 16 bits
-2.147.483.648 through . .
DINT Double INTEGER 5 147.483.647 32 bits A series
Q series
WORD Bit string 16 0 through 65.535 16 bits System Q
DWORD Bit string 32 0 through 4.294.967.295 32 bits
REAL Floating point number 3.4 +/- 38 (7 digits) 32 bits
T#-24d-0h31m23s648.00ms
TIME Time value through 32 bits .
T#24d20h31m23s647.00ms Q series
System Q
STRING Character string max. 50 characters

Hierarchy of data types ANY

|

ANY

T

ANY_SIMPLE

|

ARRAY |

|

] ANY_NUM

|| anyBiT || TiME

H STRING \

BOOL

WORD

DWORD

] ANY_REAL H ANY_INT \

| REAL |

[ NT
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Hierarchy of data types ANY16 and ANY32

ANY_16 ANY_32
WORD INT DWORD DINT
Data type Meaning
ANY Any data type
ANY_SIMPLE Simple data type
ANY_NUM Numeric data type
ANY_REAL Floating point number
ANY_INT Integer data type
ANY_BIT Bit processing data type
ANY_16 Any 16-bit data type
ANY_32 Any 32-bit data type
TIME Time
STRING Character string
REAL Floating point number
INT Integer value
DINT Double integer value
BOOL Boolean value
WORD Word (16 bits)
DWORD Double word (32 bits)
ARRAY Array
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3.5.1 Processing of data

Processing of bit data

A bit device (X, Y, M, K, S, B or F) can obtain two states (ON=1 or OFF=0). Its status therefore
can be represented by one bit (1 or 0). Bit processing is always performed, if a specified bit
device is addressed by the program. For the processing of 16-bit or 32-bit instructions several
bit devices are grouped in blocks of 16 or 32 device numbers (i.e. 16 or 32 addresses).

e Usage of bit devices

A bit device (e.g. inputs, outputs, relays) consists of one bit.

Ladder Diagram Processing

P MO is a bit device

JMU SET M |
Ii EM MO
d |ﬂ,—‘ﬂlj—» Y10 is a bit device

e Usage of word devices

The CPUs of the MELSEC A and Q series as well as the system Q support the addressing
of each single bit in a word device.

b15 to b0
Word device [1/011/011/011/011/011/011/011/011/011/011/0i1/011/011/011/01/0]

T—» Each single bit represents the
status OFF or ON by 0 or 1.

The bits have to be addressed in hexadecimal format. For example, the bit 5 (b5) in DO is
addressed DO0.5. Bit 10 in DO is addressed DO.A.
Single bits of timers, counters, and retentive timers can not be addressed.

Ladder Diagram Processing

Bit addressing within a word

il SET_M — :
| I EN . ENO device.

d —D05 (bit 5 (b5) in DO is set)
> Bit addressing within a word
e device.
: SET_M (The status of the contact
— |7 EM  EMNOD -
J 4o DO0.5 depends on the I/O sta-

tus of bit 5 in word device DO0)
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e Usage of bit blocks

Single bits can be grouped in blocks of four and thus process word data. The detailed
description is given in the following sections, "Processing of word data (16/ 32 bits)".

Processing of word data (16 bits)

e Usage of bit devices

Bit devices are capable of processing word data provided that the number of bit devices
(addresses) is determined. Up to 16 bits can be processed in blocks of 4 bits each. The length
of each block (i.e. the digit designation) is determined by K1 to K4.

K1X0 4 addresses from X0 through X3
K2X0 8 addresses from X0 through X7
K3X0 12 addresses from X0 through XB
K4X0 16 addresses from X0 through XF

XF bis XC XB bis X8 X7 bis X4 X3 bis X0
[ T I [ T I [ T I [ T I
K1

4 bits

8 bits

K3
12 bits

K4
16 bits

e Designation of bit blocks for s

The table below shows the range of values processed as source data for the digit designation
of source data (s)

Digit Designation 16-bit instruction

K1 (4 digits) 0to 15
K2 (8 digits) 0 to 255
K3 (12 digits) 0 to 4095

K4 (16 digits) -32768 to 32767

The bit addresses not used are set to 0.

Ladder Diagram
16-bit instruction

K1X0
| 5

Processing

setto 0

#0010 MDY _h
|} EM EN

b15 b4 b3 b2 b1 b0
po[oJoJoJoJoJoJoJo o o]o]ox3[x2x1xo|

Source data

NOTE For the block by block addressing of bit devices the number of the first bit device (initial device

number) can be designated at any random value.
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e Designation of bit blocks for d

The digit designation for the destination data (d) determines the address range the data is to
be written to. The bit addresses exceeding the determined address range remain ignored.

Ladder Diagram

Numeric values as source data (s)

¥010 MO |
| ———EN ENO B
H1234 — |5 d —HK2MD
A

Data destination (d)

Processing

1 2 3 4
H1234[0]oJo]1]oJo[1]o]o]o][1][1]o][1][0]0O]
]

G 0

M15 M8 M7 M
kemo[ [ [ T [ [T T Tofo[t[1]o[1]0]o0]

is not changed 3 4

Word device as source data (s)

X010 MOV _
| | ———EN  ENO B
D0—s d ——KIM100

f

Data destination (d)

b15 b8 b7 bo
Do [1]1]1JoJ1JoJ1]Jo]1][o]o]1][1][1]0]1]
S ————

¢

M115 M108M107 M100
kemtoo [ [ [ [ [ [ [ [ [4fofof4]4]4]0f4]

is not changed

e Usage of word devices

Word devices are determined by an address. This address comprises 16 bits.

W10
I =
K100 — 5

MOY_M
ENO

L
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Processing of double word data (32 bits)

e Usage of bit devices

Bit devices are capable of processing word data provided that the number of bit devices
(addresses) is determined. Up to 32 bits can be processed in blocks of 4 bits each. The length
of each block (i.e. the digit designation) is determined by K1 to K8.

K1X0 4 addresses from X0 through X3
K2X0 8 addresses from X0 through X7
K3X0 12 addresses from X0 through XB
K4X0 16 addresses from X0 through XF
K5X0 20 addresses from X0 through X13
K6X0 24 addresses from X0 through X17
K7X0 28 addresses from X0 through X1B
K8X0 32 addresses from X0 through X1F

X1F X1C X1B X18 X17 X14 X13 X10 XF

XC XB X8 X7

X0

K1

K2

4addressp:

2]

8 addresses
K3

12 addresses
K4

16 addresses
K5

20 addresses
K6

24 addresses
K7

28 addresses
K8

-

32 addresses

e Designation of bit blocks for s

For a specification of the digit designation the range of the values processed as source data
is listed in the table below:

Digit Designation

32-bit Instruction

K1 (4 digits) 0to 15
K2 (8 digits) 0 to 255
K3 (12 digits) 0 to 4095

K4 (16 digits)

-32768 to 32767

K5 (20 digits)

0 to 1048575

K6 (24 digits)

0to 16777215

K7 (28 digits) 0 to 268435455
. 2147483648 to
K8 (32 digits) 2147483647

3-14
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The bit addresses not used are set to 0.

32-bit instruction

Ladder Diagram

Processing
K1X0
==
setto 0 @
b15 b4 b3 b2 b1 b0

LD ¥10 pofoJoJoJofoJoJoJoJo]o]o]ox3x2x1xq|
MELSEC || DMOv  K1x0 <—Source data Dijojojo]o]o]o]o]o]o]o]o]o]o]o]o]0]
E) b31 b16
setto 0
NOTE For the block by block addressing of bit devices the number of the first bit device (initial device

number) can be designated at any random value.

e Designation of bit blocks for d

The digit designation for the destination data (d) determines the address range the data is to
be written to. The bit addresses exceeding the determined address range remain ignored.

Ladder Diagram

Numeric values as source data (s)

LD

#10

MELZEC || DMOY  H7G123456

K5MO
A

t

Data destination (d)

Processing

H76123456

\0\0\1\1|o\1\o\o\lo\1\o\1\o\1\1|o‘\
3 4 5 6
[of1]1[1]1]ooJoJofofof1]oJo]1]0]

KEMO 7 8 [ 1 2

M15 M8 M7 Mo
[ofof1T1ToT 1o oTo 1o 1o *[1]0]

Vst M20M19 v M16
[0[o[oJolo]o[o]o[o[o[0]o]o]0]1]0]
is not changed

Word device as source data (s)

LD *10
MELSEC || DMOY DO
KEM10
T
Data destination (d)

b15 b8 b7 b0
po[ofJoJ1]1JoJ1]oJoJo]1]o[1]o1]1]0]

b15 b8 b7 b0
p1[oJ1J1]1]1]oJoJoJo]o]Jo[1]oJo]1]0]

M25 M18 M17 M10
[1[1[1]ofo]1]ofoJo 1[o[11]1]0[1]
M41 M30M29 - M26
[oJofoJofoJofofo[ofofofofo]1]1]1]
is not changed
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e Usage of word devices

Double word devices comprise two 16-bit devices.
According to the programming software and selected editor double word devices are pro-

grammed differently.
e In the MM, and MELSEC editor of the GX IEC Developer

Ladder Diagram Processing
LD ]
MELSEC | DMOY ESDD DO and D1 are used
—|> Instruction for the 32-bit data transfer

e In the IEC editor of the GX IEC Developer

Before a 32-bit device can be programmed in the IEC editor of the GX IEC Developer, the
variables have to be defined in the header of the program organisation unit (POU).
The data types DWORD and DINT are of the 32-bit type.

£ DMOV [PRG] Header [_ O] x]
Class Identifier | Type | Initial | Camrment
i ofvar #] var_DO0 DINT |0 =
[T [
& DMOV [PRG] Header [_[O[x]
Class Identifier | Type Initial Comment
i ofvar #] var_DO0 DWORD |0 =
Al ¥
Ladder Diagram Processing
LO 1]
DROY W K100 |, var_DO
I var_DO must be declared as
DINT or DIWORD
| P Instruction for the 32-bit data transfer

e In the editor of the GX Developer

Ladder Diagram Processing

M0
oMoy k100 Do
\—> DO and D1 are used

P Instruction for the 32-bit data transfer
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NOTE

Processing of data of the data type REAL

Data of the REAL type are 32-bit floating point numbers.

Only word devices are capable of storing floating point numbers.

Devices that process floating point numbers in instructions are addressed by the lower 16 bits.
The 32-bit floating point number is stored in two successive 16-bit registers.

If an AnA/AnU CPU is intended to process the data type REAL, the corresponding dedicated
instructions must be applied (refer to chapter 3.3, "Programming of dedicated instructions").

Ladder Diagram Explanation
Instruction for the transfer of floating
—_— .
point numbers.

Processing of floating point numbers

MO EMOY_IM requires two 16-bit registers
| ———En" ENO- (e.g. DO and D1).

var_R100— s d —wvar_D0

Processing of floating point numbers
Prequires two 16-bit registers
| (e.g. R100 and R101).

The GX IEC Developer designates the floating point number E O. Instructions processing
floating point numbers begin with an E.

Two word devices are required for storing a floating point number. Therefore, it is divided into
the following components:

Sign character; 2[Exponent] - [\antissa]
The bit configuration of the registers and their contents are shown in the figure below:

[B31]B30 - B23[B22 - BO

T

B31 = Sign character T B22 - BO (23 Bit) = Mantissa
B30 - B23 (8 Bit) = Exponent

e Sign of the floating point number:The sign is stored in b31.
0 = Positive
1 = Negative

e Exponent:The n from 2" is binary stored from b23 through b30.
The meaning of the binary value n is shown in the following
figure.
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b23 to b30

FFH FEH

FDH 81H | 80H

7FH

7EH 02+ | O1H | OOH

n

free 127

126 2 1

-1 -125 | -126 | free

Example: If the binary coded value 81H is stored in b23 to b30, then n=2.

¢ Mantissa:With the 23 bits from b0 through b22 7 digits can be

represented binary (XXXXXX or 1,XXXXXX).

Since the REAL IEC function uses the data type REAL as input/output but the MELSEC
instructions use the data type DINT, the following functions are provided to compensate this

difference:

— 5

M_REAL TO _REAL

‘ REAL TO_M_REAL ‘

— 5

- -5 -
M_REAL TO REAL E ‘ REAL TO M REAL E ‘
~ EN ENO EN ENO
- -5 -

The conversion from the IEC data type REAL into the MELSEC data type is performed by the
instruction REAL_TO_M_REAL (REAL_TO_M_REAL_E).

The conversion from the MELSEC data type into the IEC data type is performed by the
instruction M_REAL_TO_REAL (M_REAL_TO_REAL_E).

Example:For the application of dedicated instructions that process the data type REAL and for
IEC instructions the REAL to REAL conversion ist required.

— EN
— 5

32-bit

(DINT)
MLIB

TAN_MD

EMO
d

L

MITSUBISHI-REAL

M_REAL TO REAL
b3

SIN_E |
~EN ENO -
a_Real -
32-bit
IEC-REAL
(REAL)
SLIB

When programming in in GX IEC Developer the BMOV_E instruction can be used to switch off
the variable check. No additional code is created.

Any type of data can be specified in s,
even arrays are possible. n holds the
number of 16 bit data to copy.

3-18
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3.5.2

Addressing of arrays and registers in the GX IEC Developer

Addressing of 32-bit registers

The addressing of 32-bit registers (data type DINT, DWORD) requires a variable definition in
the header of the program organisation unit (POU).

In the following example the DMOV instruction requires two 16-bit registers for moving one
32-bit data word. For the addressing in the MELSEC editor of the GX IEC Developer only the
initial reqgisters (here D10, D20) are designated. Each required second 16-bit register (D11,
D21) is addressed automatically by the compiler.

In the IEC editor of the GX IEC Developer instead of the initial register a variable (here
var_D10, var_D20) with a specific data type (here DINT (32 bits)) has to be defined in the
header of the program organisation unit according to the header of the instruction. For these
variables the compiler assigns corresponding addresses internally.

MELSEC Instruction List Ladder Diagram IEC Instruction List
LD A0 X0 DMOY_I | LD 0
MELSEC || DMOY D10 | b———&n EN - DMOY_M var_D10 , var_D20
020 var_D10—— g d —var_D20
Header of the DMOV instruction

Class Identifier Type Initial Comment
""" 0] VAR_INPUT EE ANYE2 0
1| WAR_QUTPUT Hd ANY32 o

Header of the program organisation unit (POU)

‘ Class Identifier Type Initial Comment
0|fvar *fyvar D10 DINT 0
1| var %) var_D20 DINT 40
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Addressing of arrays

For the programming of instructions that use an array with array elements as input or output
devices (16-bit registers) the variables in the header of the program organisation unit have to
be defined according to the header of the instruction.

The individual array elements are addressed by specifying the array and the array element in
square parentheses (var_xx[x]).

The figures below show the addressing via arrays for the positioning instruction for rotary tables
(ROTC):

MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo fou] o var M) LD 0
MELSEC || ouT w0 || C» 57 war M)
Lo il LD Fil
out o J}ﬂ | "E’\-("’%[J” a7 war_W[i]
Lo fiv] ! Lo 2
out M w2 war_hfz] a7 war_h0[z]
Lo 0 11 > LD ]
ROTC D200 ROTC_M var D200, 10, 2, var_ M0
K10 Al ROTC M |
P — EN ENO r
war_0200—— £ d r_hid
ha0 10— ni
2 nZ

Header of the ROTC instruction

Class Identifier Type Initial Comment
""" 0 VAR IMPUT ER ARRAY [1.3]OF ANY1E %000
1| WAR_INPUT Ynl ANY16 o
2| WAR_INPUT 2 n2 ANY16 o
3| VAR_OUTPUT B ARRAY [1.8]0F BOOL ¥ B(FALSE)

Header of the program organisation unit (POU)

Class Identifier Type Initial Camment
| +f var D200 ARRAY [0.2] OF INT | 3[)
1|VAR #var_ w0 ARRAY [0.7] OF BOOL  +| B{FALSE)

You can infer from the header of the ROTC instruction that the input device range s consists of
3 array elements of the type ANY16 and the output device range consists of 8 array elements
of the type BOOL.

In the GX Developer and in the MELSEC editor of the GX IEC Developer for the input/output
device ranges s and d only each of the initial devices D200 and MO is specified. The compiler
addresses the registers D200 through D202 for s and MO through M7 for d.

In the IEC editors arrays must be defined for s and d. The input array s is defined as var_D200.
It consists of 3 array elements (var_D200[0] — var_D200[2]) of the type INT (16-bit integer). The
output array d is defined as var_MO. It consists of 8 array elements (var_MO0[0] — var_MO[7]) of
the type BOOL (bit). For these variables the compiler assigns corresponding addresses inter-
nally.
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NOTE Arrays can also be addressed variably. In this case instead of the array element number in
square brackets any identifier for example [Number] is entered. "Number" must be declared in
the header of the program organisation unit. Then a value corresponding to the according array
element can be moved to the register "Number".

& bbb [PRG] Header [_ O] x|

‘ Class Identifier Type Initial Comment |
afvar +} Input ARRAY [0.2] OF INT | 3() —
1| var % Number INT 40 5
|
i bbb [PRG] Body [LD] [_[o[x]
N
5 MNumber
Input[Mumber] —————————00

Instructions for the array address/ initial address conversion

The instruction set for the conversion of an output array into an initial address of a device range
comprises three instructions.

The instruction GET_INT_ADDR converts an output array with array elements of the type INT
(16-bit integer) into an initial address of a device range.

The instruction GET_WORD_ADDR converts an output array with array elements of the type
WORD (16-bit word) into an initial address of a device range.

The instruction GET_BOOL_ADDR converts an output array with array elements of the type
BOOL (bit) into an initial address of a device range.

Ladder Diagram IEC Instruction List
. GET_INT_ADDR | . GET_INT_ADDR 5
—s -
. GET_wWORD_ADDR | . GET_WORD_ADDR s
— -
. GET_BOOL_ADDR | . GET_BOOL_ADDR s
—s
x10 ROTC_M
EN ENO |- GET_BOOL_ADDR
var_D200— 5 d s —m0
10— ni
2—n2

After the conversion the array elements can be processed as individual devices. Therefore, the
variable definition in the header of the program organisation unit is not required.

In the program with the ROTC instruction shown above instead of the array elements
var_MO[0] — var_M0O[7] the relays MO through M7 can be used.

The methods of addressing devices in GX Developer and the GX IEC Developer are identical.

These instructions only convert output arrays. Input arrays must be addressed and declared
as previously described.
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3.5.3

Usage of character string data (STRING)

The data string STRING ($) processes character strings.
Character strings are all entered characters (max. 50 characters) up to the NULL code (00H).

e If the entered character is the NULL code (O0H)

For the storage of the NULL code a data word (register) is required.

I} ER
5

M0 STRING_MOY M
ENO

d

|

strings

Entered Instruction
NULL code for moving
(00H) character

oo 06|

—ar_D0

|

e If the number of characters contained in the string is even

The storage of character strings with an even number of characters requires a number of data
words calculated by the following formula:

(Number of characters /2) + 1

If for example the character string "ABCD" is to be moved to DO, the registers DO through D1
are required for the string and the register D2 is required for the NULL code indicating the

end of string.

I EN
"AECDY— 5

M0 STRING_MOY M

ENO
d

—ar_D0

]

Entered Instruction

chracter string for moving

with 4 characters character
strings

D1
D2

424

414

444

43H

00H
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e If the number of characters contained in the character string is odd

The storage of character strings with an uneven number of characters requires a number of
data words calculated by the following formula:

(Number of characters / 2)

If for example the character string "ABCD" is to be moved to DO, the registers DO through D2
are required for the character string. The NULL code indicating the end of string is written to

the upper byte of D2.

h0 STRING MO M
| | N ENO
"ABCDE" —— & d ——war_ D0
Entered Instruction DO | 421 | 41H
character string for moving D1 44n | 43H
with 5 characters character
strings D2 | 00H i 45H
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3.6 Index qualification

Since the System Q and the Q series differ differ in index qualification from the A series, the
characteristics of the CPU types are described separately in chapters 3.6.1 and 3.6.2.

Index qualification is an indirect addressing method of a device through an index register. For
the index qualification within a program the device obtains the directly entered device number
plus the contents of the index register as adress.

Usage of the index qualification in the program

The program shown below gives an example of the index qualification. In the first program line
the value 1 is assigned to the index register Z0. This register serves as index for D10 in the
second program line. Therefore, DO stores the value of D11 (D10Z = D(10+1) = D11).

Ladder Diagram Explanation
A0 i (AT
E Th tant 1 is stored in the ind
J J| EN EMNO L gt;on;gn is stored in the index
R d 7 register Z0.
A MOY M
| EN END - The data from the index register des-
D070 — s d ——[D0 ignated Z0 (D10+20(1)=D11) are
stored under DO.

The following diagram shows another example for the index qualification clarifying the
processing of devices (Z0=20, Z1=5).

Ladder Diagram Explanation
A MO I The constant 20 is stored in the
—J EM  END — index register Z0.
MN— 5 d ——70
EWOVEP‘IGO |, The constant 5 is stored in the
I8 S register Z1.
w1 MO M The constant 100 is indexed Z0
- Ji EM  ENO — (100+Z0(20)=120) and stored in the
KA00Z0 — 5 d —anwE3F register W53 (W53 +Z1(5)=W58)
E— indexed Z1.
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Devices that can be designated by index qualification.

The index qualification can be applied to devices, contacts, and coils. The index registers serve
for the indirect addressing of a device and contain a numeric value from -32768 to 32767.

Devices that can not be designated by index qualification.

Device Meaning
E Floating point number
$ Character string
0.0 Bit addressing of word devices
FX, FY, FD Function devices
P Pointers used as label
| Interrupt pointers used as label
Z Index registers
S Step relays
TV, STV Setting values of timers
cv Setting values of counters
N Nesting levels
A0 AKKU
Al AKKU
Bit data (except AnN)

Devices can as well be index qualified for the digit designation. The block length of the digit
designation can not be affected.

Ladder Diagram

BIN_hd
| EM "EMO -
KayDiz— s d —00
BIN_t
I EM TENO -
MAZIH0— s d —00

Input of device numbers via index regis
p- ters. If Z2=3 then X(0+3) = X3.

This input would designate the block
p- length of the digit designation.
This designation is not supported.

Explanation
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3.6.1 Special characteristics of the System Q and QnA CPUs

A CPU of the System Q and CPU of the QnA series provides 16 index registers (Z0 — Z15).
The following table shows the value ranges of timers and counters that can be designated by
index qualification:

Device Meaning Application Example
TC Only the registers Z0 and Z1 can be used
for addressing timer contacts and coils.
TS070 TIMER_M ‘
|+ ——EnN END
TC1Z1 —— TCoil

K100 — Talue

CC Only the registers Z0 and Z1 can be used
for addressing counter contacts and
coils.
CS0Z1 COUNTER_M |
I EN ENO
CC170—— CCoil
K100 — Chalue
NOTE There are no restrictions on the addressing of current values of timers and counters.
Ladder Diagram Explanation
X0 TIMER_M ‘
——| —En EMO
TCO—— TCoil i i
11 DU\— Twalus Setting value of timer (TV).
P Index qualification not
Shi400 BCD_M ‘ supported.
| F——EN END B
THOZY — 5 d ——K4Y30 Current value of timer (TN).
P> Index qualification supported.
%1 COUNTER_M ‘
| —En ENOD
CC100 —— CCail )
K10 —— Cyalua Setting value of counter (CV).
P Index qualification not
Sh400 BCD_M ‘ supported.
— EN MO B
CM1006 — s d ——k2Y40 Current value of counter (CN).

1 P> |ndex qualification supported.
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NOTE

Another difference to the A CPUs is the support of index qualification for I/O numbers, buffer

memory addresses, network humbers, and device numbers of network modules.

The diagram below shows the designation of I/O numbers and buffer memory addresses in

special function modules.

Ladder Diagram

‘ MO
I =
‘ HO0Z1WG072 — s

o |
d ,LDD

|

Explanation

If Z1=2 and Z2=8, then
U(10+2)\G(0+8)=U12\X8.

The diagram below shows the designation of network numbers and device numbers of network

modules.

Ladder Diagram

| MO M
| EM  EMNO
d

|

J
| JOOZTWNE2 —— 5

0

Explanation

If Z1=2 und Z2=8, then
J(0+2)\X(0+8)=J2\X8.

Refer to the "QnA CPU Programming Manual (Fundamentals)", the "“Q CPU (Q mode) User's
Manual (Functions/programming fundamentals) and the manuals of the corresponding modules

for further information on special function modules or network modules.
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3.6.2 Special characteristics of the AnA, AnAS, and AnU CPUs

Device numbers within a program can be designated by an index (Z or V).

In the following cases an operation error occurs when processing instructions.

e The address range of the devices is exceeded during index qualification.
The constants K and H in this case are omitted.

e The initial address of a device range exceeds the relevant device range during index
qualification.

NOTE In order to reduce the processing times, the AnA, AnAS, and AnU CPUs do not verify the device
numbers during index qualification. For this reason errors occurring due to index qualification
are not acknoledged as processing errors.

If an error occurs due to index qualification device data might be changed unintendedly.
Programs that contain an index qualification therefore must be written with the greatest care!
In combination with an AnA, AnAS or AnU CPU index qualification can also be performed with
bit devices used with an LD, OUT or similar instruction.

Storage of 32-bit data in index registers

32-bit data can be stored in the extended index registers (Z1 through Z6 and V1 through V6)
of an AnA or AnU CPU. The following index registers then must be used in pairs of two:

Z1 and V1

Z2 and V2

Z3 and V3

Z4 and V4

Z5 and V5

Z6 and V6

Zn contains the lower 16 bits, Vn contains the higher 16 bits. In a 32-bit instruction only the
device Z must be designated. If the device V is specified, the program cannot be processed.
32-bit instructions can only be stored in the register pairs listed above. Other combinations are
not allowed. If a device in a register pair is used for the index qualification of an instruction, the
data in this register are processed as 16-bit data for the index qualification.
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3.7

Indirect Designation (GX Developer only)

With indirect designation, a device address is stored in a word device. In the sequence program
the device address is not directly designated. For operations concerning this device address
the word device is used instead.
This method can be used when the index register is insufficient.

The device which contains the device address for indirect designation has the prefix "@". For
example, designation of @ D100 will make the contents of D100 and D101 the device Address

The address of the device performing indirect designation can be stored in the word device with
the ADRSET instruction.

NOTE

The ADRSET instruction is not supported by the GX IEC Developer.

Description

The constant 1234 is

written to the adress which
is storedin D100 and D101.

“a

Ladder Diagram
W100 is stored in D100 and
—{ADRSET w100 D100 Dioy e mEERan
F—fmov k1234 GDl00
DO
DI
Reads the contents of
D100 and D101
D100 w100
D101

W100 1234

A list of devices which are capable of indirect designation is shown below.

Special function module

Device Type Indirekte Adressierung | Beispiel zur indirekten Adressierung
Bit devices Incapable —
Internal devices e @D100
(System, user) Word devices Capable o
® @D100Z2 (Index qualification)
Bit devices Incapable —
MELSECNET/10 ® @J1\W10
Word devices Capable

(The ADRSET instruction
cannot be used to write
the indirect adress)

® @J1Z1\W10Z2 (Index qualification)

® @U10\GOo
® @U10Z1\G0Z2 (Index qualification)

Index register Zn Incapable —
File register ® @R0, @ZR20000
Capable ® @R0Z1, @ZR20000Z1 (Index qualifica-
tion)
Nesting —
Pointer —
Incapable
Constants —
Other —
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NOTE

NOTE

Refer to the "QnA CPU Programming Manual (Fundamentals)" or the "Q CPU (Q mode) User's
Manual (Functions/programming fundamentals) for further information on device names.

To store an address for indirect designation, two words are used. Therefore, to decrease or
increase a stored adress for indirect designation by arithmetic instructions, the addition or sub-

traction of 32-Bit data is required.

In the following program examples the device which stores the device for indirect designation
is incremented and decremented by 32-Bit instructions. By doing so, the address of the device

for indirect designation is increased resp. decreased by 1.

Ladder Diagram

}—{ ——pmnce Do

> Device which contains the address of the

Description

device for indirect designation

32-bit instruction to increment DO (Adds 1
to the data at DO and D1)

Ladder Diagram

}—{ |——{DDECE

oo

>

Decription

) Device which contains the address of the

device for indirect designation

32-bit instruction to decrement DO (Sub-
tracts 1 from the data at DO and D1)
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3.8

NOTE

3.8.1

Operation errors

In the following cases operation errors occur:

e If the error conditions described under the topic "Operation Errors" for the individual instruc-
tions match, an error code is returned.

e If a buffer register is used, but there is no special function module connected to the specified
I/O number.

e If a link device is used, but the corresponding network does not exist.

e If a link device is used, but there is no network module connected to the specified I/O number.

If afile register is specified in the parameters but no memory card (System Q and Q series CPUs
only) installed, an error code is returned (2401 = File Set Error).

If a file register is accessed although there are no file registers specified in the parameters, an
error code is returned. If the file register is read out, the code "FFFFH" is returned.

Verification of the device range

e If instructions use devices with fixed length (MOV, DMQV, etc.), the device range will not be
verified.
In those cases where the relevant address range is exceeded the data to be written is written
to a vacant register.
If for example, 12k addresses are designated, there will no error code be returned until the
register address D12287 is exceeded.

Ladder Diagram Explanation
¥0 DRO_M i
i EN ENO !D12?87 and D12288 are designated
K100—— s d |—wvar_D12287 in this example but D12288 does not

P exist. A vacant register will be over-
written with the contents of D12288.

For an index qualification the device range is not verified either.
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e If instructions use devices with variable length, the device range is verified (BMOV, FMOV,
and other instructions that designate initial addresses).
In those cases where the relevant address range is exceeded an error code is returned.
If for example, 12k addresses are designated, the error code is only returned after the register
address D12287 is exceeded.

Ladder Diagram Explanation
A0 EMOY_M | .
F— EN END B D12287 and D12288 are designated
D0t ——'s d ,—01228? in this example.
K2—n > However, D12288 does not exist and
an error code is returned.

The device range is verified for an index qualification too.

There is no error code returned, if the initial device number exceeds the address range.

Ladder Diagram Explanation
A0 MOV _M |
| ——EN MO B
K2— s d —71
A0 BMOY_M D12287 and D12288 are designated
(. EN SN in this example
DI11—s d —D1278571 : .
ko—In ~ —— p» However, D12288 does not exist and
an error code is returned.
=0 FIOY_h o .
| ——EN EMO The initial device number D12289 ex-
K100 —— s d 01228671 ceeds the relevant range. The data
K2—n P 9

are stored from the register WO on-
wards without returning an error code.

Since character strings are of variable lengths the device range is verified. In cases where
the corresponding device range is exceeded, an error code is returned.

If for example, 12k addresses are designated, there will no error code be returned until the
register address D12287 is exceeded.

Ladder Diagram Explanation
[0 g STRNEMEVR L D12287 and D12288 are designated
"ABC"— 5 d |—var_D12287 in this example.

However, D12288 does not exist and
an error code is returned.

e The device range is verified for an index qualification of the direct output (DY).
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3.8.2 Verification of the device data

Verification of binary data

e If the operation result exceeds the value range, no error code is returned. The carry flag in
this case is not set.

Verification of BCD data

e Each digit of the BCD values (0 to 9) is verified.
If one individual digit exceeds the range of 0 to 9 (A to F), an error code is returned.

e If the operation result exceeds the value range, no error code is returned. The carry flag in
this case is not set.

Verification of floating point numbers

Operation errors occur in the following cases:

e The value of the floating point number becomes 0.

e The absolute value of the floating point number falls below the value 1.0 x 2°1%7

e The absolute value of the floating point number exceeds the value 1.0 x 2129

Verification of character strings

The device data are not verified.
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3.9

3.9.1

Execution conditions of the instructions

Execution condition

There are 4 different types of execution conditions for the instructions:
e Non-conditional execution

The instructions are executed regardless of the signal status of the devices.
Example: LD X0, OUT Y10

e Execution at ON

The instructions are executed as long as the execution instruction is set.
Example: MOV, FROM

e Execution at leading edge

The instructions are executed at leading edge (signal status changes from 0 to 1) from the
execution condition.
Example: PLS, MOVP

e Execution at trailing edge

The instructions are executed at trailing edge (signal status changes from 1 to 0) from the
execution condition.
Example: PLF

The vast majority of instructions are of the following two types:
e Execution at ON

e Execution at leading edge from the execution condition

The instruction is executed as long as the execution instruction is set. Such instructions are not
particularly indicated.

Example: MOV_M/ MOV

Ladder Diagram MELSEC Instruction List

hAC B |
_ EN END B

= d

A
MELSEC d

i

When judging the leading edge from the execution condition the instruction is executed only if
the signal state changes from 0 to 1.

Example: MOVP_M/ MOVP

Ladder Diagram MELSEC Instruction List

MCYE_M

. |
- EM ENCd) l—-

MOWP 5
MELSEC d
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Execution conditions of the instructions

3.9.2

The following example shows the execution of the MOV instruction with the execution condition
set ON and the execution at leading edge from the execution condition:

Ladder Diagram Explanation
— " p» Executionat
X1 MOY_M | execution condition set ON
| b———EN ENO B
K4l — s d 00 E . .

- xecution at leading edge
®1 MOVE M | from the execution condition
| —[EN ENO B

K0 — d 00

EN input and ENO output

All instructions described in this manual are provided in the manufacturer library of the GX IEC
Developer. These instructions in addition to the input and output variables provide an EN input
and an ENO output.

The figure below shows several MELSEC instructions from the GX IEC Developer manufac-
turer library:

ADD_MD ‘ ECDDA_MD | CINHP_K_MD |
~ EN ENO — — EN ENO - - EN ENO
— &l d - d - n*
— 52 — 8"

In the IEC standard library nearly all instructions appear twice. They just differ in the suffix "_E".
These instructions provide an EN input and an ENO output.

The figure below shows two IEC instructions from the standard library of the GX IEC
Developer:

ACOS ACOS_E ‘
— a3 _Real — EN EMO

— a Heal —

The following examples show the differing execution of the instruction with and without EN
inputs and ENO outputs.

Example 1: Without additional connection
Without additional connection the execution condition of the instruction is permanently set.

| e BN |
oL

| D0— s D10
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Example 2: Connection with a contact

If the EN input is connected with a contact, the instruction is executed if the condition is

matched.
‘ Condition BCOP_M |
I} EM ENO
‘ 00— & g —D10

Example 3: Connection with an operation result

If the boolean result of an arithmetic operation is connected to the EN input, the instruction is
only executed, if the result of the arithmetic operation is TRUE.

| Condition AND_NE_M ADD_MD ‘
| = ENO = ENO -
“Yariable 1 —— g1 04— g1 d 010
“ariahle 2 —— g2 05— g2 ’—

Example 4: Connection with the preceding instruction

If the EN input is connected to the ENO output of the preceding instruction, the instructions are
only executed, if the condition is matched.

‘ Condition ADD MDD MUL_MD ADD_MD ‘
I EM EMO EM EMO EM ENO
00— &1 d s1 d 51 d 02
01— s 03— s 05— g2 F
NOTE The ENO output must not compulsorily be connected. The signal at the EN input is looped-

through to the ENO output. If the EN input is "TRUE", the ENO output is "TRUE" as well.
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Number of program steps

3.10 Number of program steps

In order not to exceed the required memory capacity in the internal memory and ROM or RAM
memory of the memory cards and memory cartridges a calculation of the total number of steps
in a program is required. In the following sections the calculation of steps for the instructions of
the System Q, QnA and A CPUs is described.

3.10.1 For a System Q and QnA CPU

The number of steps for an instruction depends on the number of basic steps. Most of the
instructions for their execution only require a number of basic steps. The number of basic steps
depends on the number of used devices plus 1.
The example below shows the calculation of the number of basic steps for the PLUS instruc-

tion:

Ladder Diagram

+——| ——EN  TENO -

DO—s d —R0O

—— ——EN ENO

o0—2 5 1

1o

Explanation

bl PLUS M——— 9 3 Program steps

The numbers in brackets specify the

i ia— P cumulative number of program steps for

the devices.

il PLUS 3 M~ 4 Program steps

The numbers in brackets specify the

P cumulative number of program steps for
the devices.

e The number of program steps for the application of input and output instructions:

The number of program steps for input instructions (LD, LDI, AND, ANI, OR, ORI) depends

on the devices used.

If internal devices or file registers (RO through R32767) are used, the number of steps is 1.
If direct access inputs (DX) are used, the number of steps is 3.

The number of program steps for output instructions (LDP, LDF, ANDP, ANDF, ORP, ORF)

depends on the devices used.

If internal devices or file registers (RO through R32767) are used, the number of steps is 2.
If other devices are used the number of steps is 4.
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e The number of program steps for several transfer instructions:

Devices increasing the

Number of Steps Added Steps Example

Devices of special function modules MOV U4\G10 DO

Link devices MOV J3\B20 DO

File registers addressed in series 1 MOV ZR123 DO

32-bit constants DMOV K123 DO

Floating point number as constants EMOV EO0.1 DO

For an odd number:
(number of characters/2)-1
For an even number:
Number of characters/2

Character strings $MOV ,123“ DO

In cases where several of these factors apply the number of steps sums up.
If for example, MOV U1\G10 ZR123 is programmed, 1 step is added for the buffer memory
and 1 step for the file register addressed in series, resulting in a total of 2 steps.

3.10.2 For an AnA, AnAS, and AnU CPU

In combination with an AnA, AnAS or AnU CPU a number of peculiarities has to be considered
described in the following section.

The number of steps increases by 1, if one of the following device numbers listed in the table
below (extended range of AnA series) is designated by an instruction.

Devices Device Range
Relay M, L, S 2048 to 8191
Timer T 256 to 2047
Counter C 256 to 1023
Link relay B 400 to FFF
Data register D 1024 to 6143
Link register W 400 to FFF

If any device from the extended address range is index qualified by an extended index register,
the number of steps also increases by 1.
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The figure below shows several examples for the calculation of program steps. The first
example shows the configuration of steps for the programming of instructions from the normal
address range.

The succeeding examples show the configuration of program steps for the usage of devices
from the extended address area.

Ladder Diagram Explanation
TO PLUS b LDTO1 Step
| ——EnN TENO - +DOWO0105 Steps
D0— s d ——wn10 6 Steps
Ta0o PLUS M LDT3002 Steps
+— ——En ENO +DOW8006 Steps
D0— 5 d ——300 8 Steps
Ti000 PLUS M LDT10002 Steps
| | ——En ENO — +D2000W010 Z16 Steps
D2000— s d —wii0Z1 9 Steps
o PLUS_M LDTO1 Ste
i p
+—| ——EN ENO — +D2000 Z1D3005 Steps
D2000 71— s d (——D300 6 Steps

For an index qualification in a 1 step instruction (e.g. LD or OUT) the number of steps increases
by 1.

The examples below show the difference of the programming with or without index qualifica-
tion. The number of steps even increases by 1 only, if the index qualification is applied with an
extended index register (Z1 through Z6, V1 through V6).

Ladder Diagram Explanation
=0 OUT h LDXO01 Step
_J J_ Er  EMO - +0UTY401 Step
d Y040 2 Steps
0L OUT LDX0 Z2 Steps
| A——EN  ENO -~ +0UTY401 Step
. d——¥040 3 Steps
Index qualification
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4

Layout and Structure of the Chapters

This chapter gives an introduction to the chapters 5 through 9 and describes the layout and
structure of the explanations to the instructions for the MELSEC A and Q series and the Sys-

tem Q.

The figure below shows that each of the these chapters starts with a table that lists and com-

ments the structure and subdivision of the instructions described in that chapter.

6

Application Instructions, Part 1

The application instructions, part 1 comprise instructions that process numerical 16-bit and
32-bit data, floating point data, and character string data. Commonly, these basic instructions

perform comparison and arithmetic operations.

Instruction

Meaning

Comparison operation instruction

Compares datato data (e g. =, =, =)

Arithmetic operation instruction

Adds, subtracts, multiplies, divides, increments, and
decrements BIN and BCD data, floating paint data, and
BIM block dala

Links character strings

Data corversion instruction

Corwverts data types (e g BCD -= BIN, BIN == BCD)

Data transfer insiruction

Transmits designated data

Program branch instruction

Program jump commands

Program execution control instruction

Enables and disables program interrupts

Refresh instruction

Relfreshes bit devices, links, and VO interfaces

Other corvenient ingtructions

Count 1- or 2-phase input up or down, teaching timer,
special function timer, rotary table near path rotation
contral, ramp signal, pulse density measurement, fixed
cycle pulse output, pulse width modulation, matrx input

Each subdivided topic is described in the following according chapter and illustrated by pro-

gram examples.

Programming the MELSEC A and Q




Overview of the instructions Layout and Structure of the Chapters

4.1 Overview of the instructions

Each subdivided topic starts with a table that lists all individual instructions described in this
section. As the figure below shows, all variations of the instructions are represented in
MELSEC and IEC editor notation.

6.1 Comparison Operation Instructions

Comparison operation instructions compare data values (e.g. equal to =, greater than >, less
than <). Programming the comparison operation instructions is similar to the corresponding ba-

4.2

sic instructions:

LD, LDl = LD=, LDD=
AND, ANl = AND=, ANDD=
OR, ORI = OR=, ORD=

MELSEC- MELSEC- MELSEC- MELSEC-

Einction Instril.:1ction Inslril.lnction Eunhction Instril.:1ction Instril.lnction
MELSEC Editor IEC Editor MELSEC Editor IEC Editor

LO= LD_EQ_M D<= LD_LE_M

AND= AND_EG_M AND<= AND_LE M

OR= QR_EQ_M OR<= OR_LE_M

LDD= LDD_EQ_M LDD== LDD_LE_M
ANDD= ANDD_EQ M ANDD«<= ANDD_LE_M

ORD= ORD_ECQ_M ORD<= ORD_LE_M

LDE= LD_EEC M LDE=<= LO_ELE_M
= AMNDE= AND_EEQ_M < AMDE<= AND_ELE M
equal ORE= OR_EEQ_M less equal ORE=<= OF_ELE_M

When using the GX IEC Developer, always choose the IEC instruction when different notations

are offered.

The CPU table

The sections describing the instructions start with a table that indicates each CPU (AnS, AnN,
AnA, AnAS, AnU, QnA, QnAS, Q4AR, System Q) capable of processing the respective instruc-
tion. The capable CPUs are indicated by a black spot.

INT, INTP, DINT, DINTP

Data Conversion Instructions

6.3.4 INT, INTP, DINT, DINTP

CPU

1 Using an AnA and AnlU CPU this dedicated instruction in the IEC editor can be programmed as function,
and in the MELSEC editor can be programmed in combination with the LEDA, LEDC, and LEDR
instructions.

2 Not available for Q00JCPU, QOOCPU and Q01CPU

Any particular processing details of a certain CPU are commented in a footnote (e.g. extended
instructions, refer to "3.3 Programming of the extended instructions").
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4.3 Devices MELSEC A

The table "Devices MELSEC A" lists all usable devices that can be used for the internal
variables (e.g. s1, s2, d).

Devices Usable Devices S|le
s i= Carry | Error
MELSEC A Bit Devices Word Devices (16-hit) Constant |Pointer| Level §' ‘ﬁ_ . | Flag | Flag
2518
x|vlm{iis|e|r|r|c|o|w Rlao|m|z|v K“g#]PlN%E_Mgmzmgg]ﬁ'
= =
sllgo|/o|o|e(e|je|jo|o|o|o e sjo|jse|e TS.’?. .
A AR AL AL AR AL A AR ML AL AR AR AL AL ML AL 2K BEK ] ke | @'

1 The number of sleps is 7, provided the index function was slarled, the digil designation of a bit device
is not K4, and the head adress of a bit device is not a multiple of 8 (or 16 for the A3H, ASM, AnA, AnAS
and Anl) CPL. Refer to chapter "Programming an AnA, AnAS, and AnlJ CPU" in the Programming
Manual far the according number of steps.

The usable bit and word devices are listed separately. Only the devices indicated by a black
spot can be used.

Whether decimal (K) or hexadecimal (H, 16#) constants can be processed by the instruction is
indicated in the column "Constant".

The column "Pointer" indicates whether the instruction can use pointers (P) and/or interrupt
pointers (I).

Whether the instruction can be executed in nesting levels is indicated in the column "Level".
The digit designation (block length) for bit devices available for the instruction is listed in the
column "Digit designation". The sample above shows that the instruction can address digit
designations from (K1 to K4) 4 to 16 bits.

The number of program steps used is listed in the column "Number of steps".

Whether the instruction can apply an index qualification is indicated in the column "Index".
Whether the instruction can set the carry flag is indicated in the column "Carry Flag".
Whether the instruction can set the error flag is indicated in the column "Error Flag".

Any particular details are commented in footnotes below the table.
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4.4

4.5

4.5.1

Devices MELSEC Q

Under the term "MELSEC Q" all CPUs of the System Q and the QnA, QnAS and Q4AR CPUs
are grouped together.

The table "Devices MELSEC Q" lists all usable devices that can be used for the internal
variables (e.g. s1, s2, d).

The devices are not listed separately; only a distinction is drawn whether the instruction is
capable of designating bit and/or word devices.

Devices Usahle Devices

MELSEC Q Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JLN] Function Register Constant Other Flag |of steps

Register Module 7 K, H{16%)

Bit Word Bit Word | UCRGO 1

sif @ L L L] [ L L] [ — —
2| @ L L . ] L ] L . ] L ] — —

Whether the instruction supports file register access is indicated in the column "File Register".
The column "MELSECNET/10 Direct JLN1“ specifies whether the instruction supports read/
write operations of bit and/or word data from/to stations connected to the MELSECNET/10.
"JC\' specifies the station number and "[1 the device number.

The column "Special Function Module UCNGCI“ specifies whether the instruction supports read/
write operations of data from/to the buffer memory of an installed special function module.
"UCN* specifies the head address of the special function module and "GCI“ the buffer memory
address.

Whether the instruction can apply an index qualification is indicated in the column "Index
Register Zn".

Whether decimal (K) or hexadecimal (H, 16#) constants can be processed by the instruction is
indicated in the column "Constant K, H (16#)".

The column "Other" specifies whether the instruction uses any other devices and constants.
Whether the instruction can set the error flag is indicated in the column "Error Flag".

The number of program steps used is listed in the column "Number of steps".

Any particular details are commented in footnotes below the table.

Representation format of the instruction

Representation in the GX IEC Developer

The device tables are followed by the representation format of the instruction in the GX IEC
Developer.

The figure below from the left to the right shows the representation of the instruction LD_EQ_M
in the MELSEC editor (MELSEC instruction list) and in the IEC editor (ladder diagram and IEC
instruction list).

GX IEC

Developer MELSEC Instruction List Ladder Diagram IEC Instruction List

LO_EQ_f |

LO= s1 — EN ENO
MELSEC ) -

L0_EQ_k =1, =2
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Variables

4.5.2 Representation in the GX Developer

The representation format for the instruction in the GX IEC Developer is followed by the repre-
sentation format of the instruction in the GX Developer.

GX
Developer

52

f—

4.6 Variables

The table of variables lists all internal variables of the instruction.

Variables

Data Type
Set Data Meaning
MELSEC IEC
=+0: Measurement of table rpm (internal use only).
- - Array [1..8]
s s+1: Number of position of ANY15
s+2: Number of sector, BIMN 18-hit
ni Number of sectors (divisions) on tahble {2 to 32767, ANY18
n2 Number of low speed sectors {0 toni) ANY18
d+0: A-phase input signal
d+1: B-phase input signal
d+2: Zero position detection input signal
d+3: High speed forward output signal (internal use only). Array [1.8]
d Bit ’
of Bool

d+4: Low speed forward output signal (internal use onlby).

d+&: Stap output signal (internal use only)

d+6&: High speed reverse output signal (internal use only)

d+7: Low spesd reverss output signal finternal use only)

The column "Meaning" describes the functions of the devices and device elements.
The column "Data Type" lists the data types of the devices. Provided that there are differences
between the data types of the MELSEC and the IEC editor, these are listed as well. Refer to
the chapters "3.4 Programming of variables" and "3.5 Data types" for further details on

variables.
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4.7

4.8

4.9

Functions

The section "Functions" describes the functions of the instruction in detail.

The figure below shows the description of the functions of the LDF/LDP instruction.

Functions Pulse operation start
LDP leading edge
LDF trailing edge
Similar to the LD and LDl instructions, these instructions designate contacts specified by hit or
word devices. The result of the LDP instruction is 1, if the addressed bit of the device changes
from O to 1 {leading edye). The result of the LDF instruction is 1, if the addressed bit of the device
changes from 1 to 0 (trailing edge). As single insfruction the LDP instruction executes the same

function as a PLS instruction and with the input condition atleading edge generates a pulse out-
put.

The program example on the left shows a ladder diagram applying an LDP instruction. The
example on the right does not apply an LDP instruction.

I= |

jﬁﬂ ot | J>CD RO _h ‘
Al EN END b En ENO
0= d r.,_-nn . 0= d ’_‘,énn
i o
(@2

Notes

The section "NOTE" points out particular details, errors, and sources of malfunction in the pro-
gramming of the instruction.

NOTE The MEP and MEF instructions will accasionally not function properly when puise conversion is
applied to contacis that are indexed by a subroufine or by a FOR/NEXT instruction. In this case,
the EGP/EGF instruction has fo be appliad.

The MEPAEF instruction operatas with the aperaiion resuits immediately prior to ihre MEP and
MEF instructions. For this reason, an AND instruction should be used atthe same paosition. The
MEP and MEF instructions cannot be used at the LD or OR position.

Operation Errors

The description of the operation errors mainly refers to the error codes of the Q series and the
System Q (see "11.1 Table of error codes; Q00J, Q00 and Q01CPU and "11.2 Table of error
codes; Q series and System Q"). For information on the error codes of the A series refer to the
chapters "11.3 Table of error codes; A series (except AnA and AnAS)" and "11.4 Table or error
codes; AnA and AnAS CPUs".

The figure below shows the operation errors of the DELTA-/DELTAP instruction.

Operation In the following cases an operation error occurs and the error flag is set:

Errors @ The number of output designated by d exceeds the output range
{error code: 4101).
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4.10

Program Examples

The program examples given at the end of each section primarily contain programs for the
Q series and the System Q.
The program examples are programmed in the representation format of the MELSEC instruc-
tion list, the ladder diagram and the IEC instruction list. For a clearer description in many cases
graphical illustrations were added.

The figure below shows a program example of the instructions LD, AND, OR, and ORI.

Program
Example 1

LD, AND, OR, ORI

The following program shows series and parallel connections of contacts. Bit 5 (b5) in DO is

also read as contact.

MELSEC Instruction List Ladder Diagram IEC Instruction List
LD H3 Wi T3 Lo 3
MELSEC || oR oos | Lk oR pos
gET T oR L]
[ | — o5 =1 V33
Lo 8 | R FON——
PAELS EL AL LNl Lo 3
ofI b b AND hit1
out 34 — ORN k]
5T NEL
| 3 JER FO
1 | { ¥
i
Ly
B16 ----=------ b5---- b

In the following figure a program example for the RBMOVP instruction is shown. The represen-
tation of the instructions is that of the GX Developer.

Program
Example 1

RBMOVFP

The following program transfers the lower four bits (b0 through b3) of data in D66 through D69
to the outputs Y30 through Y3F with the rising edge of SM402. The number of data (4 blocks)

is specified by n.

The bit patterns show the structure of bits before and after the transfer.

Instruction List
1D SM402
1 REMOVD Lok K1¥30 K4
5 END
Ladder Diagram
[REwwe a6 IR
END
615 - - - -- b4 b3 ----- )
D66 111 ]o]1 1[1]o]1] va3-vao
D67 o|ojojo|0 0000 Y37-Y34
D68 tjofo|1|1 g|0f1|1]| Y3B-Y3&
D69 o111 1[1]o|1] vaF-vac
‘—V—%\‘—J \—Y—‘
[ |

1 These bits are ignored.
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5 Sequence Instructions

Sequence instructions, besides conventional instructions to program input and output con-
tacts, also include program jump commands, block connection instructions and bit shift instruc-
tions, master control, program termination and other instructions. These are the fundamental
instructions for programming the MELSEC series.

The following table shows the division of the fundamental instruction set:

Instruction

Meaning

Input instruction

Operation start,
series and parallel connection of contacts.

Connection instruction

Series and parallel block connection,
storage and processing of operation results,
inversion of operation results,

conversion of operation results into pulses,
setting of edge relays.

Output instruction

Bit devices, counter and timer contacts,
output, setting, and resetting of annunciators,
setting and resetting of devices,

leading edge and trailing edge output,

bit device output inversion,

generating pulses.

Shift instruction

Shifting bit devices.

Master control instruction

Setting and resetting single parts of a program.

Termination instruction

End of a part of program,
end of sequence and routine programs.

Miscellaneous instructions

Sequence program stop,
no operation.

NOTE

according IEC instructions:

The following table, besides the MELSEC instructions in the different editors, also contains the

MELSEC Instruction
- . IEC Instruction in
in IEC Editor .
in MELSEC Editor IEC Editor
Instruction List Ladder Diagram
LD — Iy ¥ — LD
LDI — s — LDN
AND — — — AND
ANI — — - ANDN
OR — | I J—l — OR
ORI — | I J—l — ORN
LDP LDP_M — — —
LDF LDF_M — — —
ANDP_hd |
ANDP ANDP_M — _EM END r —
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MELSEC Instruction

in IEC Editor

IEC Instruction in

in MELSEC Editor IEC Editor
Instruction List Ladder Diagram
ANDF_hd |
ANDF ANDF_M — _EM END r —
ORP ORP_M — e o —
ORF ORF_M — N ENo —
| | > AND (
ANB — —
)
| — (> OR (
ORB — —
T:J — )
MPS MPS_M | —( > N e | —
MRD MRD_M | —( > _ ot | —
MPP MPP_M Ly —y e | —
INV INV_M — = L NOT
MEP MEP_M — =y —
MEF MEF_M — T —
EGP EGP_M — e o —
d =
EGF EGF_M — e o —
d -
ouT OUT_M —( — el o - ST
d -
TIMER_M |
ouTT TIMER_M — . —
— Tvalue
TIMER;_H_td
OUT TH TIMER_H_M — . ELL)- —
— Tualus
COUNTER_M
ouTC COUNTER_M — . BN —
— Chlue
SET SET_M — = _En s Eho L S
d
RST RST_M — ) — e B0 R
d
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MELSEC Instruction

IEC Instruction in

in IEC Editor :
in MELSEC Editor IEC Editor
Instruction List Ladder Diagram
PLS PLS_M — e TN R_TRIG @'
d =
PLF PLF_M — e o R_TRIG @'
d .
FF FE_M — e e —
— =
CHK CHK_M — T —
DELTA DELTA_M — e o L —
L dpe
SFT SFT_M — - SHL/SHR
L A
MC MC_M — ol —
- d -
MCRE_hd
MCR MCR_M — _EN END |r —
FEND FEND_M — j s | %
END END_M — e @’
STOP STOP_M — T —
NOP — — —
1 These are IEC function blocks.
2FEND and END are set automatically by the GX Developer and the GX IEC Developer.
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LD, LD|, AND, AN|, OR, ORI Input Instructions

5.1 Input Instructions
51.1 LD, LDI, AND, ANI, OR, ORI
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ] [ J [ ] [ J [ ] [ J
Devices Usable Devices S8 Carry | Error
MELSEC A Bit Devices Word Devices (16-hit) Constant [Pointer| Level % < | y | Flag | Flag
H S|8|= M9010
X(YM|L|S|B|F|[T|[C|(D|W|R|AO|A1|Z |V | K (16#) Pl N g, E |V|9|]12Mgu11
( 2K 2K 2K BN 2K 2K BN 2K J .11

1 Refer to section "Programming an AnA, AnAS, and AnU CPU" in the Programming Manual for the
according number of steps.

Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Other Error | Number
(System, User) File- Direct JCN] Function Reuister Constant Flag | of steps
Register Module %n K, H (16#)
Bit Word Bit Word UCNGC] DX, BL
1
S ([ () (] [ ] ( { — - [ ] - 'Y

1 The number of steps varies:
- Using an internal device or using file registers RO to R32767: 1 step
- Using direct access inputs (DX): 2 steps
- Using other devices: 3 steps

GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
(IEC Instruction)
| Ry
aR =2 J 4 ‘K —}' aR =2
MELSEC
|
GX
Developer
4| | p
J |
Variables Set Data Meaning Data Type
S Devices used as connections. bit
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Input Instructions LD, LD|, AND, AN|, OR, ORI

Functions

NOTE

Operation start
LD Load (normally open contact)
LDI Load inverse (normally closed contact)

Every operation starts with an LD (LoaD) or an LDI ((LoaD Inverse) instruction. The LD instruc-
tion specifies an NO contact (normally open) and the LDI instruction specifies an NC contact
(normally closed). The device designated by the instruction is the input condition (operation
result) for the following instruction.

Series connection
AND of NO contacts
ANI of NC contacts

Contacts are connected in series via an AND instruction as NO contact or via an ANI instruc-
tion as NC contact.

Both commands are logical connections and must not be programmed at the beginning of an
operation.

Parallel connection
OR of NO contacts
ORI of NC contacts

Parallel connection of contacts is established via an OR instruction as NO contact or via an
ORI instruction as NC contact. The device designated by the instruction sets the operation con-
dition for the following instruction.

Both commands are logical connections and must not be programmed at the beginning of an
operation.

The devices designated by the instructions can also be word devices. In this case, the condition
of a specified bit is read as contact (Q series and System Q only).

Word devices are designated in hexadecimal code. Bit b11 in DO for example is designated as
DO0.0B (Q series and System Q only).

For further information on addressing bits in word devices refer to chapter "Configuration of
Instructions” (Q series and System Q only).
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LD, LD|, AND, ANl, OR, ORI Input Instructions

Program LD, AND, OR, ORI

Example 1 The following program shows series and parallel connections of contacts. Bit 5 (b5) in DO is

also read as contact.

MELSEC Instruction List Ladder Diagram IEC Instruction List
— o A - — —
R e | — (3 oR s
ouT Rix oo ) Vs
o e - L ——
MELSEC AND 1 Lo 5
arl HE H5 AND LA
ouT wad | ORN W
=1 T34
X5 LN 34 e ——
| I »
ki)
L Py —
b15 ---------- b5 - - - - b0
DO %
Program LD, LDI, AND, ANI, OR

Example 2 The following program shows combined connections. Some contact points are connected via

ORB and ANB instructions. Bits (b1 and b4) in D6 are read as contacts.

MELSEC Instruction List Ladder Diagram IEC Instruction List
LD 3 P 06.1 M 33 LD 3
MELSEC || AND D A | | | | I} [ w AND D 1
LDI 06 4 OR{
ANI W D6.4 7 06 4
ORB I e — T — NOT
ANI v ANDN W
out 33 e )
¥ M m1 Y34 ANDN v
Lo 8 | —— | I} [ w T vz
oR v M LD ¥a
ANB ) AND(
ANI M1 e M
out 34 oR v
1
ANDN M1
8T 34
b15 ----------- b4- - b1b0
D6 | ]
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Input Instructions

LD, LDI, AND, ANI, OR, ORI

Program LD, AND, ANI
Example 3

The following program outputs operation results of devices at Y35 through Y37.

MELSEC Instruction List

LD 5
MELSEC auTt WIS
AMD pe]
auTt WG
A Ha
auTt I

Ladder Diagram

IEC Instruction List

Lo i
T T34
AND B
T 36
ANON xa
T TIT
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LDP, LDF, ANDP, ANDF, ORP, ORF

Input Instructions

5.1.2 LDP, LDF, ANDP, ANDF, ORP, ORF
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
o [ J
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Other Error | Number
(System, User) File- Direct JCNI Function Reuister Constant Flag | of steps
Register Module %n K, H (16%)
Bit Word Bit Word UCNGC DX
2
S ([ J o o [ J ([ J { — — [ ] - 'Y
1 The number of steps varies:
- Using an internal device or using file registers RO to R32767: 2 steps
- Using direct access inputs (DX): 3 steps
- Using other devices: 4 steps
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
ORP_N |
aRp 2 = ORP_M 2
MELSELC - EN ENO r
GX
Developer
\ s
\ L
52
f
Variables Set Data Meaning Data Type
s Devices used as connections. bit
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Input Instructions LDP, LDF, ANDP, ANDF, ORP, ORF

Functions

Pulse operation start
LDP leading edge
LDF trailing edge

Similar to the LD and LDI instructions, these instructions designate contacts specified by bit or
word devices. The result of the LDP instruction is 1, if the addressed bit of the device changes
from O to 1 (leading edge). The result of the LDF instruction is 1, if the addressed bit of the device
changes from 1 to O (trailing edge). As single instruction the LDP instruction executes the same
function as a PLS instruction and with the input condition at leading edge generates a pulse out-
put.

The program example on the left shows a ladder diagram applying an LDP instruction. The
example on the right does not apply an LDP instruction.

LDP_M MO \ MOVE M |
EN  ENO EN ENO T J— EN  TEND o
K— 3 0—s d |—D00 JI— e —]
LDP_p MO PLS_h |
EN ENOf—— ]k Ji EH END I_'
—

Pulse series connection
ANDP leading edge
ANDF trailing edge

The ANDP instruction connects a contact in series with a contact specified by a bit or word
device. This contact has the condition 1, if the addressed bit of a device changes from 0 to 1.

Using an ANDF instruction the specified contact has the condition 1, if the addressed bit of a
device changes from 1 to 0.

Pulse parallel connection
ORP leading edge
ORF trailing edge

The ORP instruction connects a contact in parallel to a contact specified by a bit or word
device. This contact has the condition 1, if the addressed bit of a device changes from 0 to 1.

Using an ORF instruction the specified contact has the condition 1, if the addressed bit of a
device changes from 1 to 0.

\DSUSIet | meswor | Pofmspediodh | mesuor
Bit Device/Word Device Instruction Bit Device/Word Device Instruction
0—-1 1 01
0 0 0
1 0 1
1-0 1-0 1
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LDP, LDF, ANDP, ANDF, ORP, ORF Input Instructions

NOTE Word devices are designated in hexadecimal code. Bit b11 in DO for example is designated as
DO0.0B.

Program ORP

Example

With leading edge from X0 or by setting (leading edge) bit 10 (b10) in data register DO, the fol-
lowing program executes a MOV instruction.

MELSEC Instruction List Ladder Diagram IEC Instruction List
" e ——

Lop 0 1P — e | Lo 0

MELSEC || ORP 0.4 i P . . PLS_M Wi
bl KD oo e e ORP_M D04
oo | I hAT b 0, 00
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Connection Instructions

ANB, ORB

5.2 Connection Instructions
5.2.1 ANB, ORB
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
o [ J (] o @ (]
i . = »
II\)IIeEvLIgeESC A Usable Devices S| & Garry | Error
Bit Devices Word Devices (16-bit) Constant [Pointer|Level | 5 | = | x | F1a0 | Flag
7] = =
4] o =
H =212~ M9010
XY/ M|L|S|B|F|T|(C|[D|W|R|AO|A1|Z |V K(16#)PI N g,s M9012M9011
1
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 | Special | | ... 2 Ll er
(System, User) File- Direct JCNJ Function Reuister Constant Other Flag | of steps
Register Module an K, H (16#)
Bit Word Bit Word UCNGC
- — — — — — — — — — — 1
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
(IEC Instruction)
[ anp I —I | (> ~ [ anoc
MELSEC
............ j
| | R R
GX
Developer
! (
+—— ANB
e
Variables Set Data Meaning Data Type
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AN B, ORB Connection Instructions

Functions Ladder block series connection
ANB Block series connection

The ANB instruction (AND block) connects two or more parallel connection blocks in series and
supplies an operation result for the following operations.

If more than two blocks are connected in series, after each parallel block an ANB instruction
has to be programmed.

The ANB connection is an independent instruction and does not require any device.

Within one program the ANB instruction can be applied any number of times.

If more than two blocks are connected consecutively, the number of ANB instructions is limited
to 15 (= 16 blocks) with a QnA, AnA, AnAS or AnU CPU and to 7 (= 8 blocks) with all other
CPUs. Exceeding these limits results in malfunction.

Ladder block parallel connection
ORB Block parallel connection

The ORB instruction (OR block) connects two or more series connection blocks in parallel and
supplies an operation result for the following operations.

If more than two blocks are connected in parallel, after each series block an ORB instruction
has to be programmed.

For block parallel connections designating one contact only an OR or ORIl instruction has to be

set.
o - 0 1 10
| |
MELSEC || AMD #1 I} I} >
LD ]
AND 3 e s
o 1 —
ouT 10
a
| —

The ORB connection is an independent instruction and does not require any device.

Within one program the ORB instruction can be applied any number of times.

If more than two blocks are connected consecutively, the number of ANB instructions is limited
to 15 (= 16 blocks) with a QnA, AnA, AnAS or AnU CPU and to 7 (= 8 blocks) with all other
CPUs. Exceeding these limits results in malfunction.
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Connection Instructions AN B, ORB

Program ANB, ORB

Example The following program connects the parallel connection block of X0 and X2 in series with the

parallel connection block of X1 and X3. The result is connected in parallel with the series con-
nection of X4 an X5.

MELSEC Instruction List Ladder Diagram IEC Instruction List

o o piil i 1]
MELSEC oR X2 J JI J JI ‘( }‘

Lo Eil s s
oR pin] J L J
ANB 4
Lo ) il s
AND i J L J
ORA 4
auT 1]
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MPS, MRD, MPP Connection Instructions

5.2.2 MPS, MRD, MPP
NOTE These instructions should not be used within the IEC editors.
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
o [ { ] [ J [ ] { ]
Devices i S|a
MELSEC A Usable Devices % = Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer| Level | S -2 ] Flag | Flag
[} ~ =
] o =
H =2~ M9010
X|Y/ M|L|S|{B|F|[T|[C|D|{W|R|AD|A1|Z |V | K (16#) Pl N E 5 M9012M9011
1
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File- Direct JCN Function Reuister Constant Other Flag | of steps
Register Module %n K, H (16#)
Bit Word Bit Word UCNGC]
— - — — — — — — — — — 1
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
............ o i
hiPS = MPS_M
MELSELC —Mr'
GX
Developer
MPS
—1 /| (
MRD | {
MPP | {
Variables Set Data Meaning Data Type
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Connection Instructions MPS, MRD, MPP

Functions

Operation result processing
MPS Store operation result (memory push)
The MPS instruction stores the operation result preceding the MPS instruction.

Using a QnA, AnA, AnAS or AnU CPU, up to 16 consecutive MPS instructions per network can
be programmed. With all other CPUs this limit is 12 instructions. If an MPP instruction is set
between two MPS instructions, this limit is reduced by one.

MRD Read operation result (memory read)

The MRD instruction reads stored operation results via an MPS instruction. The following oper-
ation executed depends on the reading result.

MPP Read and clear operation result (memory pop)

The MRD instruction reads stored operation results via an MPS instruction. The following oper-
ation executed depends on the reading result. Then the result is cleared.

The MPS, MRP and MPP instructions are independent instructions and do not require any
device.

In ladder programming mode the MPS, MRD and MPP instructions are not displayed explicitly.
Whether connections are of the MPS, MRD or MPP type depends on the structure of the ladder
diagram.

The example on the left shows a ladder diagram applying MPS, MRD or MPP instructions. The
example on the right shows a ladder diagram without MPS, MRD or MPP instructions.

il Hl i) A0 HD H H 10
11 | ——I1 @7 |1 |1 |1 >
pud 4 Rl HD H H3 Hd il

| — @7 |1 |1 |1 |1 >

i W1 HD H HE 1z

— @7 |1 |1 |1 >

The number of MPS instructions in a program must equal the number of MPP instructions.

If the number of MPS instructions exceeds the number of MPP instruction a NOP instruction is
set instead of the MPP instruction and the course of the program is changed accordingly.

If the number of MPP instructions exceeds the number of MPS instructions the logical
sequence of the program is suspended. In this case, the program execution is not proceeded
and the CPU returns an error message.
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MPS, MRD, MPP Connection Instructions

Program MPS, MRD, MPP
Example 1 . . . . . .
The following program illustrates the use of instructions for programming combined connec-
tions.
MELSEC Instruction List Ladder Diagram
LD Hc HiC I [ R
MELSEC || MRS | | | | (3

AHD 0]
ouTt W30 I
hiP P MR ]
auT 3
LD Ealn)
[ ®i0 VI B T3
AHD o I} I} —1 | [
hiP S
AMD hiSiE TCO R
ouT 32 MER — ] —0 ¥
hiP P
AHD T0 a4
auT 33 T (3
hiP P
auT 34 ,—
LD MIE H1E 3] LA 3G W35
AHD ka1 I} I} I} [
hiP S
AHD hiaG hia7 36
auT Y35 D 1} &)
miRD
AMD hia? [T 21 AT
auT Y36 D | 3
out |1 >
AHD hiad e
auT va7 WS 3
hiP P ‘E }'
auT 38

Program MPS, MRD, MPP

Example 2 The following program illustrates the programming of instructions that output interim results in

a series connection.

MELSEC Instruction List Ladder Diagram

o W il H X2 x4 x4 40

MELSEC || MRS I} . . . . ¥
AND H hP S hP S P S P S v
P +
AND ¥z [ WFR @7
mg k] 4z
Ll [ hiFR (>
our Yo v
MPP [ mER [
hoﬂ:l; 41 -
aut Wz | nFR (>
MPP
auT 42
MPP
auT 44
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Connection Instructions

INV
5.2.3 INV
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ { ]

Devices Usable Devices

MELSEC Q Internal Devices MELSECNET/10 Special Index Other Error | Number

(System, User) File- Direct JCN1 Function Reuister Constant Flag | of steps
Register Module %n K, H (16#)
Bit Word Bit Word | UCNGCI U
— — 1
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
(IEC Instruction)
INV . vl (> _NDT
MELSEC
............ RN | R
—— BN ENO —
GX
Developer
% | (
Variables Set Data Meaning Data Type
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INV

Connection Instructions

Functions Operation result inversion
INV Inversion instruction
The INV instruction inverts the operation result preceding the INV instruction.
If the result is 1 before the operation it will be 0 afterwards.
If the result is 0 before the operation it will be 1 afterwards.
Program The following program inverts the status of X0 and outputs the inverted signal at Y10.
Example
MELSEC Instruction List Ladder Diagram IEC Instruction List
LO Eiil J o i LO MO
MELSEC || INw ! I > HOT
ouT 0 5T 0
1
1
Mo £ v
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Connection Instructions

MEP, MEF
5.2.4 MEP, MEF
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ { ]
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Other Error | Number
(System, User) File- Direct JCN1 Function Reuister Constant Flag | of steps
Register Module %n K, H (16#)
Bit Word Bit Word UCNGCI U
— — 1

GX IEC
DeveloPer MELSEC Instruction List Ladder Diagram IEC Instruction List

............ AR b S

MEPR - MEP_t

MELSELC —Mr‘
GX
Developer P
| A {
I \ L
Variables Set Data Meaning Data Type
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MEP, MEF Connection Instructions

Functions Operation result into pulse conversion
MEP Pulse generation at leading edge of operation resulit

The MEP instruction is used in cases where the applied instructions cannot output operation
results as specified pulse output. The MEP instruction is set after the according instruction and
generates one output pulse, when the input signal changes from 0 to 1 (at leading edge). The
next pulse is generated when the input is at leading edge once again.

MEF Pulse generation at trailing edge of operation result

The MEF instruction is used in cases where the applied instructions cannot output operation
results as specified pulse output. The MEF instruction is set after the according instruction and
generates one output pulse, when the input signal changes from 1 to 0 (at trailing edge). The
next pulse is generated when the input is at trailing edge once again.

These two instructions are especially suitable for multiple contacts connections. For example,
multiple NO contacts (normally open contacts) connected in series would maintain the opera-
tion result 1 if they were all closed. If a relay was set by this operation result, it could not be
reset. With a MEP instruction connected in series with these NO contacts the relay could be
reset because the instruction outputs one pulse only, if the series connection result of all con-
tacts changes from 0 to 1.

The MEP and MEF instructions will occasionally not function properly when pulse conversion is
applied to contacts that are indexed by a subroutine or by a FOR/NEXT instruction. In this case,
the EGP/EGF instruction has to be applied.

The MEP/MEF instruction operates with the operation results immediately prior to the MEP and
MEF instructions. For this reason, an AND instruction should be used at the same position. The
MEP and MEF instructions cannot be used at the LD or OR position.

Program MEP
Example : . . . .
With leading edge from the series connection result at X0 and X1, the following program sets
the relay MO.
MELSEC Instruction List IEC Instruction List
LD il LD il
MELSEC || AND 1 AND |
MWEP MWEP _h
SET (21] g b

Ladder Diagram

J A0 1 WER_h SET_M
I} I BN END L BN END -
| al
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Connection Instructions

EGP, EGF

5.2.5

CPU

Devices
MELSEC Q

GXIEC
Developer

GX
Developer

Variables

Functions

EGP, EGF
AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ { ]
Usable Devices
Internal Devices MELSECNET/10 Special Index Other Error | Number
(System, User) File- Direct JCN1 Function Reuister Constant Flag | of steps
Register Module %n K, H (16#)
Bit Word Bit Word UCNGCI U
d '} — — — — — — — — — 1

1V only

MELSEC Instruction List Ladder Diagram IEC Instruction List

EGP_f |
EGP_M d - EGP_M d
MELSEC —E ENg |_'
R

—f=a
P

Set Data Meaning Data Type

bit (V only)

d Edge relay, storing the operation result.

Setting of edge relays
EGP Setting an edge relay with leading edge of an operation result

The EGP instruction sets the edge relay (V) depending on the operation result of the preceding
instruction. If the result changes from 0 to 1, the edge relay is set. On all other conditions of the
EGP instruction, for example, changing from 1 to 0 or remaining at condition 1 or 0 the edge
relay is not set.

EGF Setting an edge relay with trailing edge of an operation result

The EGP instruction sets the edge relay (V) depending on the operation result of the preceding
instruction. If the result changes from 1 to 0, the edge relay is set. On all other conditions of the
EGP instruction, for example, changing from 0 to 1 or remaining at condition 0 or 1 the edge
relay is not set.

The EGP and EGF instructions are applied in subroutines or programs placed within
FOR/NEXT instructions and operating with addressing via index registers (index qualification).

The EGP and EGF instructions can be used like an AND instruction.
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EGP, EGF

Connection Instructions

Program EGP
Example The following program first resets the index register Z0 to 0 and then calls the subroutine UP1 (1).
With leading edge X0Z0 is set to X0 and VOZ0 is set to VO. Further, DOZO0 is set to DO and incre-
mented by 1.
After returning, the index register Z0 stores 1, and the subroutine is called again (2). With leading
edge from X1, V1 is set and D1 is incremented.
MELSEC Instruction List IEC Instruction List
Lo ShE00 Lo Shi00
MELSEC hAD% 1] MOWE_E o, 0
0 Jrap UP1
CALL U Lo Shi00
MO K1 MOVE_E 1,20
20 Jhap Ur1
CALL U
FEMD UP1: Lo i ]
EGP_M h¥ 1]
P Lo HoEn INC_tt DoZn
MELSEC EGP WIZ0
IMC [liii]
RET
Ladder Diagram
ShHOD ] |
1} EN ENO
0 — R — "
ENCNL_hI‘E‘ND |
UPl— p
A |
EH ENO rn
1 — R —"
ENCNL_hI‘E‘ND |
UPl— p
UP1: HOZD EGP_M ING_M |
| ———EN ENO — EN ENG -
d —ADED d ——D0zZ0
(1) (&)
[ I
1 : :
X0 0 |
S =
X1 0 | | !
1 :
Vo 0 4 |
a L
Vi 0 : A
DO ) & ;
D1 G
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ouT

Output Instructions

5.3 Output Instructions
5.3.1 ouT
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ] [ ] [ ] [ ] [ ] @
:\JneE"LigeEsc A Usable Devices _g ;% Ganry | Error
Bit Devices Word Devices (16-bit) Constant [Pointer|Level | 5 | = | 3 | Fla0 | Flag
H =|8|° M9010
X|Y[M|L|S|B|F|T C|IDWRADMA[ZIV| K/ P/l N E’E‘ M9012| o011
i| elooee® (M

TIn general, 1 step. Exception: 3 steps for programming internal relays or annunciators as a device for
the OUT instruction. Refer to section "Programming an AnA, AnAS and AnU CPU" in the Programming

Manual for the according number of steps.
2 |Index qualification only supplied with AnA, AnAS or AnU CPUs.

Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Other Error | Number
(System, User) File- Direct JCN Function Reuister Constant Flag | of steps
Register Module | "®9" K, H (16#)
Bit Word Bit Word UCNGC] DY
1
i o ° ° ° ° ° — — ° — | @

1 Except T,C,F
21 step using internal devices, 2 steps using direct access outputs DY, 3 steps using any other devices
(incl. serial number access file registers).

GXIEC
DeveloPer MELSEC Instruction List Ladder Diagram IEC Instruction List
(IEC Instruction)
out d | | d o i
MELSEC I >
OUT M |
—— EM ENDO
[ -
GX
Developer
| {d
Variables Set Data Meaning Data Type
d Number of device to be set (1) or reset (0). bit
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ouT

Output Instructions

Functions Output instruction
ouT Setting instructions for outputs
An output is set depending on the preceding input condition.
Several OUT instructions can be programmed in parallel following an input condition.
The operation result of an OUT contact can be used as input condition for the following program
steps as NO contact (normally open) or NC contact (normally closed).
. If Bit of Word Device
OUT Instruction is designated
Input Condition Contact Type
Output Contact Designated Bit
NO Contact NC Contact
0 OFF Non-continuity Continuity 0
1 ON Continuity Non-continuity 1
Operation See Programming Manual, part 1.
Errors
Program ouT
Example 1 . ; . . : . .
The following program shows the programming of an OUT instruction using bit devices as out-
puts (Y33 through Y35).
MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo M5 J J| \(\ Lo hiid
WELSEC auT 33 T Y33
Lo i} Lo il
out Y4 W Va4 57 V14
o b 1 (> N
Y35
(¥
Program ouT
Example 2 . . . . . .
The following program shows the programming of an OUT instruction using bits of the word
device DO as outputs (bits b5 through b7).
MELSEC Instruction List Ladder Diagram IEC Instruction List
- - xﬁ oos o T
MELSEC ouT oo.a J JI }‘ T oo.a
Lo i Lo i
ouT 00.6 . D06 5T 00.6
o o 1 > S I
ooy
@
b15 ------- b7b6b5 - - - - b0
DO o
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Output Instructions ouT T, OUTHT

5.3.2 OUTT,OUTHT
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
(] L] (J (] [ J (J
Devices ; S o
MELSEC A Usable Devices % 2 Carry | Error
Bit Devices Word Devices (16-bit) Constant [Pointer|Level| 5 | = | 3 | F120 | Flag
[ — =
g5 |E
XY M|L|s|B|F|T|c|D|wRA M| z|V|K[®AIP 1| N|Z[E| [moorzydh?
a|=
d ° °o| o NN
3 o’ @’

1 Time setting
2 Refer to section "Setting values of extension timers and counters" in the Programming Manual for an
AnA, AnAS or AnU CPU.

Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Error [Number
(System, User) File- Direct JLN Function Reuister Constant Other Flag |of steps
Register Module | "®9" K
Bit Word Bit Word UCNGC
i| @ — — — — — — — — 4
o — o’ [ — [ [ — (d — 4
1T only

2 Time setting
3Except Tand C
4 Specification of time settings by decimal constants (K) only. Hexadecimal constants cannot be read.

GX IEC — _
Developer MELSEC Instruction List Ladder Diagram
out Tidy (* Low Speed Timer *) _ NTIMER—E'IIND | Low Speed Timer
MELSEC et value _ Teoil
— Twalue
OuUTH Tid) * High Speed Timer ®)
Set vl
- _EN TIMER—H—MEND | High Speed Timer
Tl
— Twalue
IEC Instruction List
TIMWER_hd TCid), Set wlue & Low Speed Timer ™)
TIWMER_H_  TOGd), St value (* High Speed Timar =)
GX
Developer Set value
| {T(d)
H Set value
I (Tt
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ouT T, OUTHT Output Instructions

Variables

Set Data Meaning Data Type
d Number of timer. bit
Set value Time setting. BIN 16 bit
Functions Setting timers
OUTT Low speed timer (100 ms)
OUTH T High speed timer (10 ms)
If the input condition of an OUT(H) T instruction is set, the timer contact is being set (1) and
remains set for a specified time. This time is designated directly by a constant or variably by
the value in a data register.
The operation result of the OUT(H) T contact is programmed as input condition in one (or sev-
eral) following program step(s) like a common NO (normally open) or NC (normally closed)
contact.
After the specified time has passed (actual value = setting value) the succeeding input contact
is set.
Several OUT(H) T instructions can be programmed succeeding one single input condition.
Timer as Output Contact Timer as Input Condition
Contact Condition before Contact Condition after
Type C%?qr&ti?icc:n Actual Value time setting passed time setting passed
NO contact NC contact NO contact NC contact
100 ms
OFF 0 Non-continuity Continuity Non-continuity Continuity
10 ms
100 ms
tenti
re1 ;r:n:e OFF An?;Lijr?tla\fr?:aude Non-continuity Continuity Continuity Non-continuity
retentive
The operation result of a retentive timer is maintained until it is reset via an RST instruction.
A timer cannot process negative time settings (-32768 to -1). A time setting of 0 would be proc-
essed as 1.
The execution of the OUT(H) T instruction performs as follows:
The timer coil designated by d is set or reset.
The according timer contact is set or reset.
The time settings are refreshed.
If a program jumps to an OUT(H) T instruction while it is executed, the contact conditions and
timer settings are maintained.
If one instruction is executed repeatedly within one cycle, the value of the repetitions is
refreshed.
Designation of counter coils and contacts via index registers (index qualification) can only be
achieved with the index registers Z0 and Z1.
NOTE The register for the timer setting must not be designated indirectly!
Please refer to chapter A.3.4 for more informations about timers.
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Output Instructions

OUTT,OUTHT

Program
Example 1

Program
Example 2

Program
Example 3

OUTT

10 seconds after setting X0, the following program sets the outputs Y10 and Y14. A low speed
timer (100 ms) is used.

MELSEC Instruction List

Lo
MELSEC auT

Lo
auT
auT

T
Kioo
T
Yo
V14

Ladder Diagram

0 TIMEF;_d |
| | EN END
TET— TCail
100 —— Twlue

T

I 1

|IEC Instruction List

Lo
TIMER_M
Lo
5T
5T

XD
TCA , 100
TE1
Yo
V14

OUTT

The following program reads the time setting via the inputs X10 to X1F in BCD data format.
With leading edge from X0 BCD data is converted into BIN data first and stored in D10. After
setting X2 the time setting is read. After the set time has passed Y15 is set. A low speed timer

(100 ms) is used.

MELSEC Instruction List

Lo
MELSEC BINP

Lo
out

Lo
out

K4x10
oio

uhi]

15

Ladder Diagram

it BINP_
|| EN END
Ka¥10 e 5 d D1
w2 TIMER_I
|| EN END |
TCE —— TCoil
010 — Twlue

IEC Instruction List

Ho
K4:10,010
W

TC2.0M0
T52
15

OUTHT

250 ms after setting X10 the following program sets the output Y10. A high speed timer (10 ms)
is used.

MELSEC Instruction List

Ladder Diagram

|IEC Instruction List

il TIMEF:_H_f |

Lo ] il Lo ]

MELSEC || oUTH b I E— Egoil END TIMER_H_M  TCD, 26
K25 Lo 50

LD T 5 — el 5T 1o

out o 50 V1o
|| >
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ouTC

Output Instructions

5.3.3 ouTC
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
(] o [ J (] [ J [ J
Devices f 5 |a
MELSEC A Usable Devices % -i? Carry | Error
Bit Devices Word Devices (16-bit) Constant [Pointer|Level | 5 | = | x | F1a0 | Flag
7} = =
-] @ =
H =2 M9010
X|{Y[M(L|S|B|F|[T|C|D|W|R[AO(A1|Z |V K(16#)PI N g,s M9012| 110011
d ( [ BN ’
.1 .2 .2 o
1 Count setting
2 Refer to section "Setting values of extension timers and counters" in the Programming Manual for an
AnA, AnAS or AnU CPU.
Devices Usahle Devices
MELSEC Q Internal Devices MELSECNET/10 | Special | | ... Other | Error (Number
(System, User) File- Direct JLN Function Register Constant Flag |of steps
Register Module %n K
Bit Word Bit Word | UCNGC u
d o' — — — — — — — — 4
e — o () — ° o — °®’ — 4
TConly
2 Count setting
3Except Tand C
4 Specification of count settings by decimal constants (K) only. Hexadecimal constants cannot be read.
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
ouT Crdy gy HNTERM | COUNTER_M GO, Set value
MELSEC Set “alue  CCai
— Chdilue
GX
Developer Set value
| { cla)
Variables Set Data Meaning Data Type
d Number of counter. bit
Set value Count setting. BIN 16-bit
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Output Instructions ouTC

Functions Setting counters
OUTC Counter

If the input condition for an OUT C instruction is set, the actual value of the counter is increased
by 1.

The operation result of the OUT C contact is programmed as input condition in one (or several)
following program step(s) like a common NO (normally open) or NC (normally closed) contact.

After the counter has reached the setting value the succeeding input contact is set.

If the input condition of the OUT C instruction remains set, the counting operation is not
proceded. Therefore, the counter does not require pulse input.

After completion of the counter operation the count setting and operation result can only be
reset via an RST instruction.

If the extension counters C256 to C1023 are used with an AnA, AnAS or AnU CPU, refer to the
section "Setting values of extension timers and counters" in this Programming Manual.

A counter cannot process negative count settings (-32768 to -1). A count setting of 0 would be
processed as 1.

Designation of counter coils and contacts via index registers (index qualification) can only be
achieved with the index registers Z0 and Z1.

NOTE The register for the count setting must not be designated indirectly!

Please refer to chapter A.3.5 of this manual for more information about counters.

Program OouT C

Example 1 After X0 has been set for 10 times, the following program sets Y30 and if X1 is set resets Y30.

MELSEC Instruction List Ladder Diagram
O COUNTER_M
Lo H 11 EN s |
MELSEC || OUT c1o ! COll — BEel
K10
o c10 10— Chiglue
auT 30
o K CJS‘”, FD}
RET cio 4
kil RET_M |
i = ENg -
IEC Instruction List _
LD piil
COUNTER_M  CCI10, 10
LD [:311)
5T W30
LD H1
RET_M CHNID
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ouTC

Output Instructions

Program OouTC
Example 2 : ; : _ : ;
The following program sets the setting value in C10 to 10 (DO =10) with leading edge from X0,
and to 20 (D0 =20) with leading edge from X1. If X3 is set, the counter starts counting and sets
Y30 when it reaches the setting value in DO.
MELSEC Instruction List Ladder Diagram
il i hd
LD H -
1 I+ | EM END
MELSEC || . o 10— d oo
oo
LD H W ¥ M
o i I b s 40
ali]
LD px]
ouT g;n i COUNTER_M |
LD c10 J JI EN P END
o —
Cs10 a0
I 1 @
IEC Instruction List
Lo ]
ANDON H
b0 P _hd 10, OO
Lo H
ANDON ]
b0 P _hd 20, 00
Lo hin]
COUNTER_MWM  CCAD, DO
Lo (3 11]
5T w30
5-30
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Output Instructions

OUTF

5.34 OUTF
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
o [ ] [ J (] [ J [ J
Devices i S| g
MELSEC A Usable Devices % = Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer|Level| S | = | x | Flag | Flag
[} = =
] @ =
H SIEI- M9010
X{Y/M|L|S[B|F|T D W|R|AO|AT|Z |V K(16#)PINE§ MS!IJ12M9[]11
d o .1 .2
1In general, 1 step. Exception: 3 steps for programming internal relays or annunciators as device for the
OUT instruction. Refer to section "Programming an AnA, AnAS, and AnU CPU" in the Programming
Manual for the according number of steps.
2 Index qualification only supplied with AnA, AnAS or AnU CPUs.
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File- Direct JCN1 Function Reuister Constant Other Flag | of steps
Register Module | "9 K, H (16#)
Bit Word Bit Word UCNGCI
i| @ — — — — — — — — — 4
TF only
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
(IEC Instruction)
out d | | d o i
MELSEC Il >
OUT M |
— EN EMD
[ -
GX
Developer
| {d
| L
Variables Set Data Meaning Data Type
d Number of annunciator to be set. bit (F only)
5-31
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OUTF

Output Instructions

Functions

Output of annunciators
OUTF Annunciator (Q series and System Q)

If the input condition of an OUT F instruction is set, the annunciator is set and the following
operations are performed:

The number of annunciator is displayed on the LED display of the CPU (Q3A and Q4AR), and
the "USER" LED lights up.

The numbers of set annunciators are stored in the special registers SD64 through SD79.

The value in SD63 is incremented by 1.

If special register SD63 stores the value 16, i.e. 16 numbers of set annunciators are stored, no
further numbers are stored in the range of SD64 through SD79.

If an annunciator is reset via an OUT instruction, the reading on the LED display, the condition
of the "USER" LED, and the content of the special registers SD63 through SD79 are main-
tained.

Annunciators, registers, and displays are cleared via the RST F instruction.

OUTF Annunciator (A series)

If a program sets an annunciator (F), the ERROR LED and the according LED displays on the
CPU module light up. The number of set annunciators is stored in a special register. Refer to
the Programming Manual, part 1 for further details.

Annunciators must not be set via an OUT instruction, because in that case the LED error dis-
play does not correspond to the contact condition of the output instruction. To avoid this, an
annunciator should be set via the SET instruction. Setting an annunciator via an OUT instruc-
tion also leads to a reset of the annunciator if the input condition is reset. The LED displays the
condition of the ERROR LED, and the content of the special registers are maintained.
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Output Instructions OUTF

Program OUT F
Example

. If X0 is set, the following program sets the annunciator F7. The number 7 is stored in the reg-
(Q series)

isters SD64 through SD79. The value in register SD63 is incremented by 1 (i.e. 1 number of
annunciator stored).

MELSEC Instruction List Ladder Diagram IEC Instruction List

Lo o] o F7 LD ol
ouT F7 J. || > Bl Fr

/’\
SD6e3| 0 — > SDh63| 1
SDhe4| O She4| 7
Sbe5| O Sbhe5| 0
SDhé6| 0 Sbe6| O
Sb67| O SD67| O
SD79| O SD79| O

1X0 is set
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SET Output Instructions
5.3.5 SET
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
(] [ J o [ J o [ J
Devices i S|a
MELSEC A Usahle Devices % g Carry | Error
Bit Devices Word Devices (16-bit) Constant [Pointer|Level | 5 | = | x | F1a0 | Flag
7} = =
] Ty =
H =2 |~ M9010
XY M|L|S(B|F|[T|C|D|{W|R|AO|A1|Z |V K(16#)PIN§,§ M9012M9011
1
d L 2 2K 3K JX ) | | @
o
1 The number of steps is 3, if internal relays, link relays, or annunciators (M, B, F) are set via the SET
instruction, or if an internal relay or any word device is reset.
2 |Index qualification only supplied with AnA, AnAS, or AnU CPUs.
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 | Special | | ... Other | Error |Number
(System, User) File- Direct JCNI Function Reuister Constant Flag | of steps
Register Module % K, H (16#)
Bit Word Bit Word | UCNGO n BL | DY
1
d ([ J ([ J ( ( J ( { — — o e — ®
11 step using internal devices, 2 steps using direct access outputs DY or SFC blocks (BL), 3 steps using
any other devices (incl. serial number access file registers), 4 steps using timers (T) or counters (C).
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction
SET d J | d 5 d
MELSELC I G
SET M |
_ EN "END r
L g
GX
Developer
| [sET
Variables Set Data Meaning Data Type
d Number of bit device (output contact) to be set / word device bit designation. bit
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Output Instructions SET

Functions

Program
Example 1

Program
Example 2

Setting of devices
SET Set instruction

The SET instruction consists of a SET command followed by a number (address) of device d
to be set.

After execution of the input condition the SET instruction and the number of device d are set or
the designated bit of a word device is set to 1.

If the input condition is reset once again, the set device remains set. A device can be reset via
the RST instruction.

JmJ = ENSEI-_E:JD | 1
T : dl_.,—-YID X5 0 n n
| 1
x7 & £
ENRST_IE‘:JD | ’:1 t: ’:
4‘1!—.—"”0 Y10 0

SET
If X8 is set, the following program sets the output Y8B. If X9 is set, Y8B is reset.

MELSEC Instruction List Ladder Diagram IEC Instruction List

Lo e b =R LD e
MELSEC || SET RE — - 3 ¥ap

LD ¥ = LD Ha
RST RE R ¥ap
Ha RET_M A I

| | ————— EN ENOD
{1
SET

If X8 is set, the following program sets bit 5 (b5) in DO from 0 to 1. If X9 is set, this bit is reset.

MELSEC Instruction List Ladder Diagram IEC Instruction List
- — e,

Lo R = Lo R
MELSEC || SET 005 +— |————EN TENO - SET_M 0o 5

Lo 3 - dr—no3 Lo ¥
R35T [sliE] R5T_hi [sliE]

_J Ii EN ENO —
d 005
b5 b0
Do L
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RST

Output Instructions

5.3.6 RST
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
o [ J o [ J o [ J
Devices : S|a
MELSEC A Usable Devices % = Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer|Level| S -2 % Flag | Flag
[7) = =
-] @ =
H =12~ M9010
X|Y M|{L|{S|[B|F|T|C|D|W[R|AO|A1|Z |V K(16#)PIN§,§ MEII)12M9|]11
1
d (2 2K K A J (2 2K K 2K 2K BN 2K 2K J .1.2
1 The number of steps is 3, if internal relays, link relays, or annunciators (M, B, F) are set via the SET
instruction, or if an internal relay or any word device is reset.
2 |Index qualification only supplied with AnA, AnAS, or AnU CPUs.
Devices Usahle Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Other Error | Number
(System, User) File- Direct JLN Function Reuister Constant Flag | of steps
Register Module | "®9" K, H (16#)
Bit Word Bit Word UCNGCI BL | DY
d o o o [ J [ J o o — — | @ — 2
GX IEC o
Developer MELSEC Instruction List Ladder Diagram IE(FEIC? ?rt]rsl'{fﬂgt?olﬁl)g
RET d J | d R d
MELSEC I &>
RST M |
~ EM ENO r
I
GX
Developer
I [RsT d
Variables Set Data Meaning Data Type
d Number of bit device (output contact) to be reset / word device bit designation. | bit .1
1 A special function of the RST_M instruction is the capability to reset entire word devices. Thus, less
steps are required than using a MOV instruction with the constant KO.
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Output Instructions RST

Functions Resetting devices
RST Reset instruction

The RST instruction consists of an RST command followed by a number (address) of device d
to be reset.

After execution of the RST instruction input and output contacts of bit devices are switched off
(0), actual values of timers and counters (T, C) are reset to 0 and the according contacts are
switched off, the designated bit of a word device is reset to 0, and the content of word devices
is reset to 0.

In the following diagram the function of the RST instruction is identical to that of the MOV
instruction on the right. X10 serves as RST input.

K10 RET_h | K10 hAC bt |
| b—————EN END - | b—————EN END -
d D50 JI— d D50

Program RST

Example 1 With leading edge from X0, the following program stores the content at X10 through X1F in the

data register D8. If X5 is set, the content of D8 is reset to 0.

MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo m J}en | el o | Lo 0
MELSEC (11 InkYS LCEal] 1 K410 g d |_. ne MOWE_E K10, O3

D2 e Lo ¥5
RET_M [ak)

IéDST }Igﬁs s RST_h | -

I} BN END -
d—Ds
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RST

Output Instructions

Program RSTT,C
Example 2 The following program illustrates resetting of retentive timers and counters. In the first program
step T225 is set, if X4 has been set for 30 minutes (18000 seconds). In the second program
step C23 counts the number of times T225 is set. If this timer is set for 16 times (setting value
of C23 = 16) the output Y55 is set. If X5 is set, the counter will be reset to 0.
MELSEC Instruction List Ladder Diagram IEC Instruction List
4 TIMER_hA
MELSEC I6DLIT KT2425 J JI TCRIS 'Egoil EnD | 'H?MER_M ¥2:225 . 18000
Lo ggsnnn 18000 —HISKE IEDDUNTER_M 28022235 6
oauT C23 R TH2Z2S
RST ggs T]mf ey SR, | I:# 55352.3
IBDUT Sgg J ce: —pEel Iﬁn }ésuzs
o ® 16 —— Chalue
R5T C23 THE5
>
C523 55
1 (3
i CHE3
1 >
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Output Instructions

SETF,RSTF

5.3.7 SETF, RSTF
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
o [ ] [ J (] [ J [ J
Devices Usable Devices s|g Carry | Error
=z | &
MELSEC A Bit Devices Word Devices (16-hit) Constant |Pointer| Level | S -3 % Flag | Flag
(7] = =
[ o =
H = 2" M9010
X|Y/M|L|S FIT|C|D(W|[R[|AD|A1|Z |V | K (16#) Pl N g, 5 M9012 M9011
d [ 3| @
1 Index qualification only supplied with AnA, AnAS, or AnU CPUs.
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Other Error | Number
(System, User) File- Direct JLN] Function Reuister Constant Flag | of steps
Register Module | "9 K, H (16#)
Bit Word Bit Word UCNGC
i @' — — — — — — — — — 3
TF only.
GX IEC
Developer MELSEC Instruction List Ladder Diagram "E(ICE'C??“UtC“O{.‘ U)St
nstruction
RET d J | d R d
MELSEC I &>
RST M |
_ EM ENO r
L g
GX
Developer
| [ReT d
Variables Set Data Meaning Data Type
d (SET) Number of annunciator to be set. bit (F only)
d (RST) Number of annunciator to be reset. bit (F only)
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SET F, RSTF Output Instructions

Functions

Setting and resetting of annunciators (Q series and System Q)
SETF Set instruction

The SET F instruction consists of a SET command followed by a number (address) of device
d to be set. After execution of the input condition, the SET instruction and the designated
device number d are set. The SET instruction outputs a pulse to set an annunciator.

The following procedures are executed:

The number (address) of the annunciator is displayed on the LED display of the CPU (Q3A and
Q4AR), and the "USER" LED lights up.

The numbers (addresses) of set annunciators are stored in the registers SD64 through SD79.
The value in SD63 is incremented by 1.

If special register SD63 stores the value 16, i.e. 16 numbers of set annunciators are stored, no
further numbers are stored in the range of SD64 through SD79.

RSTF Reset instruction

The RST F instruction consists of an RST command followed by a number (address) of device
d to be reset.

After execution of the input condition the RST instruction is set and the designated device
number is reset. The output signal resetting an annunciator is a pulse.

The number of a reset annunciator is cleared from the registers SD64 through SD79 and the
value in register SD63 is decremented by 1. If the value in the register SD63 was 16 and annun-
ciators are cleared from this register via an RST F instruction then those annunciator numbers
are stored that could not be stored before. These annunciator numbers are stored in the
cleared registers within SD64 through SD79.

If the value in special register SD63 is decremented to 0 and all annunciators are reset, LED
display and "USER" LED turn off.

In the diagram below F30 is set in a first step (1) but cannot be registered because there are
16 numbers already stored. In a second step (2) F90 is reset. Thus, in a third step (3) F30 can
be stored in SD79 because the other stored annunciators are shifted up by one cleared register
(SD65).

SD63 16 16 16
SD64 | 233 SD64| 233 SD64| 233
SD65 90 SD65 920 SD65| 700
SD66 | 700 SD66 | 700 SD66 28

SD78| 145 SD78| 145 3 SD78| 1027
SD79 | 1027 SD79 | 1027 /SD79 30
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Output Instructions

SETF,RSTF

Setting and resetting of annunciators (A series)

SETF/RSTF Set / reset instruction

If an annunciator F is set or reset via the SET/RST instruction, the according LED displays, the
condition of the error LED on the CPU, and the content of the according special register

change. Annunciators are set or reset by pulse signals.

Program SET F/ RST F (Q series and System Q)

Example

If X1 is set, the following program sets the annunciator F11. The number 11 is stored in the

registers SD64 through SD79 and the value in SD63 is incremented by 1 (1). Then, if X2 is set,
the annunciator F11 is reset. The number 11 is cleared from the special registers SD64 through
SD79 and the value in SD63 is decremented by 1 (2).

MELSEC Instruction List Ladder Diagram IEC Instruction List
o ” " e p—
MELSEC SET F11 J JI ‘(q}‘ g F11
Lo v Lo Xz
R3T F11 - 1 R 1
1
/’_F\ /’_’\
SD6e3| 0 —SD63| 1 —SD63| 0
SDhé4| O SDé4 | 11 SDhe4| 0
SDhes5| 0 SDe5| 0 SDhe5| 0
SDhe6| O SDhe6| 0 SDhe6| O
8 SD67| O SD67| O
SD78| O SD78| O SD78| O
SD79| O SD79| O SD79| O
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PLS, PLF Output Instructions
5.3.8 PLS, PLF
CPU AnS AnN AnA (S) AnU QnA(S), Q4AR System Q
(] [ J (] [ J (] [ J
Devices i S|a
MELSEC A Usable Devices % 5 Carry | Error
Bit Devices Word Devices (16-bit) Constant [Pointer| Level | 5 | = | 3 | F1a0 | Flag
7} = =
) @ =
H SRl M9010
X|{Y(M(L|S|B|[F|T|C|D|W[R|AD|A1|Z |V | K (16#)P | N E E M9012M9011
3
d 2 A K 2K O J ® o’
1 Refer to section "Programming an AnA, AnAS, and AnU CPU" in the Programming Manual for the
according number of steps.
2 |Index qualification only supplied with AnA, AnAS, or AnU CPUs.
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special | | .o other | Error |Number
(System, User) File- Direct JCNJ Function Register Constant Flag | of steps
Register Module | "®9" K, H (16#)
Bit Word Bit Word UCNGC DY
d o L] o o [ ] [ ] — — o — 2
GXIEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
PLE_h |
PLS d - PLS_M d
MELSEC - ENg r
e
GX
Developer
I [Pis d
Variables Set Data Meaning Data Type
d Device of which the output signal is converted into a pulse. bit
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Output Instructions PLS, PLF

Functions

Leading edge and trailing edge output
PLS Output at leading edge
The PLS instruction consists of the PLS command followed by the number of device d to be set.

The PLS instruction (pulse) with leading edge from the input condition sets a device for one
program scan. If the designated device is already set, this device will be reset for one program
scan.

x5 o I
. I M
MO LlJ LlJ
1 One scan

If the RUN/STOP key switch on the CPU unit is set to STOP while a PLS instruction is executed,
the PLS instruction will not be executed further on after the switch is set back to RUN even if
the input condition is still set.

1 2 3 2 3
LD X0 LD X0 LD X0
PLS MO [ PLS MO PLS MO

END| 0 +¥ END 0 ¥ END 0 ¥
Ly A
0, I T
Mo | LJ |
le N
ke - R

T END processing

2 RUN/STOP switch of the CPU switched from RUN to STOP
3 RUN/STOP switch of the CPU switched from STOP to RUN
4 One scan of PLS MO

If a latch relay is designated by a PLS instruction, and the power is turned OFF while a latch
relay is set, after turning ON the power again the designated latch relay is set for one scan.
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PLS, PLF

Output Instructions

PLF Output at trailing edge
The PLF instruction consists of the PLF command followed by the number of device d to be set.

The PLF instruction with trailing edge from the input condition sets a device for one program
scan. If the designated device is already set, this device will be reset for one program scan.

s v v

1
0

MO

-3
=

1 One scan

If the RUN/STOP switch of the CPU unit is set to STOP while a PLS instruction is executed, the
PLS instruction will not be executed further on after the switch is set back to RUN even if the
input condition is still set.

NOTE The device d designated by a PLS or PLF instruction remains set for more than one program
scan if a CJ or similar instruction was applied to jump to the PLS or PLF instruction and the part
of program was not executed.

Program PLS

Example 1 With leading edge from X9, the following program sets the internal relay M9 for one program
scan.

MELSEC Instruction List Ladder Diagram IEC Instruction List
D o J}{Q ENPLS—E:JD | _LDXQ
-“"ELSEC e " : S d L
1
xo 2 L
"
v &1 l
)
10ne scan
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Output Instructions

PLS, PLF

Program PLF
Example2

With trailing edge from X9, the following program sets the internal relay M9 for one program scan.

MELSEC Instruction List

gE

Lo
MELSEC FLF

Ladder Di

¥
{—JJ—

agram

M|

PLF_|
EN END
BRI

IEC Instruction List

M9

xg ol

S
i1
MR

10One scan
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FF Output Instructions

5.3.9 FF
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ] [ J
Devices Usable Devices
MELSEC - -
Q Internal Devices MELSECNET/10 Special Index Other Error | Number
(System, User) File- Direct JTNJ Function Reuister Constant Flag |of steps
Register Module %n K, H (16#)
Bit Word Bit Word | UCNGO DY
d [ J [ J [ J [ J o [ ] — — [ J — 2
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
FF_hD |
FF s - FF_hiD s
MELSEC B EN - END
GX
Developer
I [FF d
Variables Set Data Meaning Data Type
d Number of bit device or designated bit of word device to be inverted. bit
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Output Instructions FF

Functions

Program
Example 1

Program
Example 2

Bit device output inversion
FF Inversion of bit output device

The FF instruction inverts the operation condition of the device designated by d with leading
edge at the input of the FF instruction. The device can be a bit device or a specified bit of a
word device. If the condition of the output device is set (1) it will be reset (0) after inversion. If
the condition of the output device is reset (0), it will be set (1) after inversion.

FF
With leading edge from X9, the following program inverts the output condition of Y10.

MELSEC Instruction List Ladder Diagram IEC Instruction List

a FF_MD
LD ¥ | |} o e LD ¥
MELSEC || FF 1D | Ea— . FF_MD 2l

1

o ST £/
1 |

Y10 O_f ;

FF
With leading edge from X9, the following program inverts bit 10 (b10) of D10.

MELSEC Instruction List Ladder Diagram IEC Instruction List

—
LD a | | = ED | Lo i
MELSEC || FF o0 A | oA . FF_MO oA

b10 (D10) 0 1 Y 0
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CHK

Output Instructions

5.3.10

CPU

Devices
MELSEC A

GXIEC
Developer

Variables

CHK
AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
o [ ]
- = (7]
Usable Devices % 2 Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer|Level| S | = | x | Fla0 | Flag
s |8
H = | 2| M9010
X{(Y/M{L|S|B|F|T D|(W|R |AD|A1 K (164) P|I| N S E M9012| vian11
[= =
d1 o000 oo
d2 K1
° o000 06 oe o oo o oo Kl45
1 Device d2 does not affect program execution (dummy device).
MELSEC Instruction List Ladder Diagram IEC Instruction List
CHE a1 e e | CHE_M a1, di
MELSEC d2 - r
dz |_'|_,
Set Data Meaning Data Type
di Number of bit device of which the output signal is reversed. bit
d2 Dummy device. bit
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Output Instructions CHK

Functions

Program
Example

Bit device output reverse (A series)
General notes

The CHK instruction varies in function depending on the operation mode. In direct I/O control
mode (except AnA and A2C CPUs) the CHK instruction performs a failure check. Using an AnS
or AnN CPU in refresh I/O control mode the CHK instruction reverses the operation condition
of an output device (flip-flop).

CHK Bit device output reverse

A complete CHK instruction consists of the CHK command, a device d1 of which the operation
condition is to be reversed, and a dummy device d2.

If the input condition of the CHK instruction is set, the operation condition of the device desig-
nated by the CHK instruction is reversed. After resetting and setting the input condition once
again the designated device is reset to its initial condition.

Although d2 is only a dummy device, it has to be specified (see table of usable devices). If a bit
device is specified for d2, the digit has to be specified with K1 through K4. Any value can be
specified because it is dummy data. The device d2 can be used freely for other purposes.

The CHK instruction described here, is only executed in refresh mode.

The reversal of the operation condition of an output device must maintain for at least one pro-
gram scan time.

CHK
With leading edge from X5, the following program reverses the output condition of Y10.

MELSEC Instruction List Ladder Diagram IEC Instruction List
LD 5 5 e | Lo b
MELSEC || CHE 10 | — a1 r o CHE_M A0, Kt
Kt dz ,_.,_-K4h-11
0
s L
1
‘o _I I—
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DELTA, DELTAP

Output Instructions
5.3.11 DELTA, DELTAP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ] [ J
Devices Usahle Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Other Error | Number
(System, User) R File- Direct JCNJ FMungti?n Register KCol_rlls(t1a6n#) Flag | of steps
egister odule s
Bit | Word Bit | Word |uUDNGD | &M DY
d Y SMO 2

GX IEC

Developer MELSEC Instruction List Ladder Diagram IEC Instruction List

DELTA,_M |
DELTA d Y DELTA d
MELSEC - ENg »
R
GX
Developer
| [DELTA d
Variables Set Data Meaning Data Type
d Number of direct access output to generate pulse at. bit .1
1 direct access outputs only
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Output Instructions DELTA, DELTAP

Functions Generating pulses at direct access outputs
DELTA Pulse conversion of contacts

The DELTA instruction generates a pulse at a direct access output (DY) designated by d, i.e.
the output is set for a certain time only.

If the output designated by the DELTA instruction is DYO, the executed function is identical to
that of the SET/RST instruction (see diagram).

The DELTA(P) instruction is used by commands for leading edge execution in special function

units.
#100 DELTA |
_J li EM END |_-
d ,_-DYD
100 SET M
— )_‘754 END
d 0D
RET_M
- EN EHO
d 0D
Operation In the following cases an operation error occurs and the error flag is set:
Errors ® The number of output designated by d exceeds the output range
(error code: 4101).
Program DELTAP
Example

With leading edge from X20, the following program presets CH1 of the AD61 output unit
mounted at slot 0 of the main base unit. The preset value 0 is stored at addresses 1 and 2 of
the AD61 buffer memory. The DELTAP instruction outputs the preset instruction at DY11.

MELSEC Instruction List Ladder Diagram IEC Instruction List
LD 20 | ]QD| oM L LD 20
WELSEC OhadP ] i o = T R P_hd o, UmG1
oG 1 e P _hd 0, UDG2
DELTAP 01 MOP_M DELTAP_hd 01
EN EMO
0—z= d UGz
DELTAP_td |
EN EMD rn
d —0v1n
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SFT, SFTP Shift Instructions
5.4 Shift Instructions
5.41 SFT, SFTP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
(] (] [ J (] [ J (J
Devices i S| a
MELSEC A Usable Devices _E g Carry | Error
Bit Devices Word Devices (16-hit) Constant [Pointer|Level | S | = | 3 | Flao | Flag
[7] = =
@ oy =
H =22 |~ M9010
XY/ M[L|S F|T|C|(D|W|R|AO[A1|Z (V| K (16#) Pl N g, 5 M9012M9011
3
d o0 oo o ° @’
1 Refer to section "Programming an AnA, AnAS, and AnU CPU" in the Programming Manual for the
according number of steps.
2 Index qualification only supplied with AnA, AnAS, or AnU CPUs.
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Other Error | Number
(System, User) File- Direct JCN\N1 Function Reuister Constant Flag | of steps
- Register _ Module | "9 DY
Bit Word Bit Word UCNGC] U
d .1 .1 .1 .1 .1 .1 — — . J— 2
TExcept Tand C
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
SFT_hd |
SFT d - SFT_M d
MELSEC . ENg r
e
GX
Developer
I [sFT
Variables Set Data Meaning Data Type
d Number of device to be shifted. bit
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Shift Instructions SFT, SFTP

Functions

Shift instruction
SFT Shifting bit devices

The SFT instruction shifts devices by one bit. Devices are only shifted via the SFT instruction,
if the input condition is set (leading edge).

The instruction shifts the condition of a device (specified by d-1) to the destination address d.
The condition of the device with the lower address d-1 is reset. The shifted number of device
can be set via the SET instruction.

If several SFT instructions are applied consecutively, the program starts from the device with
the higher number.

The program below sets the internal relay M10 if X2 is set (2,3). The condition of M10 (1) is
shifted via the SFT P instruction within the shift range (1).

M0 SFTP_M 1
e [ e e — EMO < >
N — 114 M15 M14 M13 M12 M11 M10 M9 M8
SFTR.M 2|0|0|0|0|0I1I1|0|
- EN END |
-l IOIOIOIO O|1|0|
SFTR.M |0|0|0I1I0I0|1|0|
EN END |
4z 3|o|o|o oI 1110]
7ENSFTFJI‘E1ND_- |0|0 O O|1 IOI
d | —mi1
— |0|1|0I1IOIOI1|0|
¥z SEr_r.n|
| e ENo |- |0|0|1|0|0|0|1|0|
d o

If bits in word devices are shifted, the condition (0/1) of the bit d-1 is shifted to d. The bit d-1 is
reset after the SFT instruction. In the following illustration bit 5 (b5) in DO is shifted. Bit 4 (b4)
is reset after execution of the instruction.

R ——— bb4- - - -b0
[0:1:00[1:0:0:0[1:1:0:10:0:01]
Do{

0
[0:1:00[1:0:0:0[1:111:0[0:0:0'1]
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SFT, SFTP

Shift Instructions

Program SFT
Example With leading edge from X8, the following program shifts the condition of Y57 to Y5B. With lead-
ing edge from X7, Y57 is set.
MELSEC Instruction List Ladder Diagram IEC Instruction List
. - S
MELSEC Iglg'lIT )‘f’iB JP JI EN ENE F? II;ES_M m}?a
SFT YhA Lo ]
SFT 59 SFT_M Rl
SFT Rt SFT_M TEA
A o as
Lo i
PLS hi?
Lo hi?
0 -
d—( ¥
SFT_h
EN ENO vEe
d—( ¥
x TET
Ie (>
1
xe o P11
1 : i i i
X7 0 (mE | | !
i1 | : | |
vs7z 0 [} : : i ;
1 : : 5 !
Y58 0 I l : : !
L1 ! : i
Y59 o | | ; E
1 | |
Y5A 0 [ | i
L1 |
Y5B 0 [ |
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Master Control Instructions

MC, MCR

5.5 Master Control Instructions
5.5.1 MC, MCR
NOTE These instructions should not be used within the IEC editors.
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
(] [ J (] [ J [ J
i . c v
II\)nt-)Ele;eEsc A Usable Devices % = Carry | Error
7]
Bit Devices Word Devices (16-hit) Constant [Pointer|Level | S | = | x | F1a0 | Flag
[7] = =
a ) =
H =21~ M9010
X|Y[M|L[S|B|F|T D W|R|AO|AT|Z |V K(.'B#)PI NEE ME)[]12M90.|1
n °® 35| @
d ( 2K 2K 2K 2K BY J @’
T Index qualification only supplied with AnA, AnAS, or AnU CPUs.
2 The number of steps for the MC instruction is 5 and for the MCR instruction is 3. Refer to section
"Programming an AnA, AnAS, and AnU CPU" in the Programming Manual for the according number
of steps.
Devices Usahle Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Other Error | Number
(System, User) File- Direct JLN Function | oo icter Constant Flag |of steps
Register Module %n K, H (16#)
Bit Word Bit Word UCNGCI N | DY
n| — — — — — — — — ° — 1/2
d o o o [ J ([ J o — — o — Y
1 The number of steps is 2 for the MC instruction and 1 step for the MCR instruction.
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
ic: n e | RAC,_hd n.d
WELSEC d = 4l
L
GX
Developer
| [MC d
Variables Set Data Meaning Data Type
n Level of nesting (A series = NO — N7, Q series and System Q = NO — N14). Nesting
d Number of device to set nesting. bit
5-55
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MC, MCR

Master Control Instructions

Functions Setting and resetting master control
General notes
The MC instruction is applied to create highly efficient ladder switching sequence programs.
After setting the input condition, the program part between the destination d and the MCR
instruction is executed. The master control regions are distinguished by nesting (NO through
N7 for the A series, and NO through N14 for the Q series and the System Q).
Since the GX IEC Developer Software does not allow a vivid programming of the MC/MCR
instruction, here the ladder diagrams of the GX Developer Software are shown as an illustra-
tion.
The ladder diagram illustrates the function of the MC instruction. If the input X0 is reset, the
program part in level 1 (designated by N1) is skipped (1). If X0 is set, the program part from N1
to the MCR instruction is executed (2).
When programming in the ladder mode, it is not necessary to input MC contacts on the vertical
bus. These are displayed automatically.
I X0 X0
— | MC | Nt [ Mo | —F———1{mc N1 moJ—
N1== MO N1 LMo
X1 3 M7 X001 X003 M7
|t (47 >— [ 1 F——CYoa7)—
2 M5 1 M5
+ I} ( Y4F y—| B I} ( YO4F }—|
X6 X4 X006 X004
} ) ) i}
MCR| N1 | [MCR N1 }—
X0OF
] ( Y40 ) I (Yo40)—
MC Activating indicated program parts
The MC instruction is the start instruction for master control to process a specified program
part. If the input condition of the MC instruction is set, the devices between the MC and the
MCR instruction are processed regularly.
The devices between the MC and the MCR instruction are even processed after the input con-
dition of the MC instruction is reset. Therefore, the program scan time in this case is not
decreased. When the input condition is reset, the devices between the MC and the MCR
instruction are processed as follows:
Devices Processing
10 ms timer Count value setting is reset to 0.
100 ms timer Input and output contacts are reset (0).
Retentive 10 ms timer (Q series & System Qonly) Count val i J condit ¢ inout contact
. . ount value setting and condition of Input contacts
Retentive 100 ms timer remained. Ogutput contact is resgt (0).
Counter
Devices in the OUT instruction All outputs are reset.
Devices in the SET, RST, and SFT instruction Actual status remained.
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Master Control Instructions MC, MCR

NOTE

If an instruction that does not require any input condition (e.g. FOR/NEXT, El, DI) is placed bet-
ween the MC and MCR instructions, this instruction is executed by the PLC without regard to the
input condition of the MC instruction.

For one MC instruction, identical nesting levels n are allowed, provided that different numbers
(addresses) of devices are set.

After setting the MC instruction the device designated by d is set. If this device is designated
as input condition elsewhere in the program, the contacts are processed as double contacts
and set or reset in parallel. Therefore, the device designated by d should not be used within
other instructions.

MCR Deactivating indicated program parts

The MCR instruction resets the MC instruction and indicates the end of the program part for
master control.

The MCR instruction must not be set via an input contact.

Notes on programming nesting numbers (addresses):

The Q series and the System Q provides 15 nesting levels from NO to N14; the A series pro-
vides 8 nesting levels from NO to N7. The first master control region designated by the MC
instruction has to start with the lowest nesting address and the first MCR instruction has to start
with the highest nesting address. If nesting addresses are designated in a different order, the
nesting levels (1, 2) are not processed accurately by the PLC. The following diagram illustrates
this case.

X1 X1
| MC M15 I [MC N1 M15 }—
N1== M15 § N1 =M15
|| ( — {1 ( —
]
X2 X2
¢ | MC M16 | [MC NO Mi6 J—
NO~= M16 X}y NO = M16
I ¢ — B I ¢ —
2
{ MCR MCR N1 }—
|| ( — || ( —
MCR [ MCR NO }—
— | ( — {1 ( —
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MC, MCR Master Control Instructions

If several MCR instructions are progammed consecutively, the program can be shortened by
placing one MCR instruction only with the lowest nesting address to finish all MC program

parts.
X001 X001
| v I MG
NOZ= M15 NOZ= M15
1] () I} ¢
X002 X002
| MC | N1 | m16 Il MC [ N1 | M16
N1Z— M16 N1~—— Mi6
A ¢ 1 ¢
X003 X003
1 vo e [wir}— B | % ve [ vz [z
N2—— M17 N2—/— M17
|| ¢ I} (
MCR] N1 | I (O

T
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Master Control Instructions MC, MCR

Program MC, MCR

Example The MC instruction designates a nesting address N to specify the nesting level. Nesting

addresses can be designated within NO to N14 for the Q series and the System Q, or within NO
to N7 for the A series respectively.

The nesting addresses determine the execution sequence of MC program parts. The following
program illustrates designation of different execution levels by nesting addresses. For better
comprehensibility the GX Developer ladder diagram is shown:

0 —)1((})—{MC|N0|M15}—

NO — M15 \L

X1
1_H (YO)— _|| fy3)_

( "
—)|(}2—{MC|N1|M16}—

X7
N1 == M16 — | (Y4 y—
. |38 , 5 )
Y1 y—
[ \
;
X10 )
X4 6 | ( Y5 )—
— F————— Mc | N2 | M17 |
N2 == M17
X5
3 ] (Y2 )—
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MC, MCR

Master Control Instructions

In addition the GX IEC Developer ladder diagram is shown:

MELSEC Instruction List

LD
MELSEC A

LD

ouTt

LD

A

LD

ouTt

LD

A

LD

ouT

MER

ouT

MER

ouT

MER

ouT

MND
(i)
x
w0

M1
(il

11
4
Nz

(i

2

N2

Rk

N1

T4

ND

1o
15

|IEC Instruction List

MO, RS

w0

M1, G
w1l
x4
MZ W7

Wiz

Mz

Wiz

M1
W14
MO

Hio
15

Ladder Diagram
0 RC_pd
_ LD
EM END |- Mg
: 0—m 4 . e
%1 kAl st
| (¥
LD
b RC_pd
| EN END Mig MM
1—n 4 3
¥ énjﬂ 5T
| >
LD
et hC_ht MM
1 EN ENOD M7
4 [ T
5 112
| (> MCR_M
LD
MCR_M T
EN END L
2"
¥ ¥13 VER
I ¥ put
MCR_M
EN END - MERM
1 — T
T 14
! (¥
MCR_M
EN ENO L
0—n"
*10 15
! (¥
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Termination Instructions

FEND

5.6

Termination Instructions

5.6.1 FEND
NOTE This instruction should not be used within the IEC editors.
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
o (] [ J o [ J [ J
Devi - Ea
MeEL;eESC A Usable Devices 2|8 Canry | Error
Bit Devices Word Devices (16-bit) Constant [Pointer|Level | 5 | = | x | Flag | Flag
7] = | B
-] ) =
H =2~ M9010
X{Y(M(L|S|B|F|T|C|D|W|R|AO|A1|{Z |V K(16#)PI N 5,5 M9012M9m1
1 (]
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File- Direct JCN] Function Reuister Constant Other Flag | of steps
Register Module %n
Bit Word Bit Word UCNGC]
- - — — — — — — — — SMO 1
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
................ CEnE i
FEND - FEND_hi
MELSELC _ul_'
GX
Developer |
[ FEND H
Variables Set Data Meaning Data Type
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FEND

Termination Instructions

Functions End of main routine program
FEND End of program branches
The FEND instruction specifies the end of a program branch. This branch can either be a main
routine program or a subroutine program.
After execution of the FEND instruction the program jumps to the END instruction. The execu-
tion of internal processes like timer/counter processing or CPU self-diagnostics check begin at
program step 1 again.
The program example on the left shows the termination of program branches invoked via the
CJ (conditional jump) instruction.
After execution of the CJ instruction the invoked program part is executed up to the next FEND
instruction. Without execution of the CJ instruction the program jumps back to program step 0
after the next FEND instruction.
The program example on the right shows the execution of the FEND instruction in order to split
a main routine program from a sub-routine or interrupt program.
|— EHCﬁLL_hIlEIIND |
‘ 1 _J label — p
CJ_ |
—J Jm :N ENO |—- 1
‘ 1 FEND_M
-“ EMN EHO
FEND_pd
EM EHO — z
1
| :
FEND_M |
EN ENO END M
EN ENO —
EPFN END |,_-
1 Main routine program
2 Subroutine program
3 Interrupt program
NOTE In the instruction list of the GX Developer the FEND instruction has to be programmed by the
user. After this program organization unit has been processed no further one will be executed
because it would follow the FEND instruction.
Alternatively to this programming the IEC editor can be used. In that case the FEND instruction
would be set by the GX IEC Developer compiler automatically.
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Termination Instructions FEND

Operation In the following cases an operation error occurs and the error flag is set:

Errors @® The FEND instruction is executed after a CALL, FCALL, ECALL, or EFCALL instruction and
before a RET instruction (Q series and System Q = error code 4211).

@® The FEND instruction is executed after a FOR instruction and before a NEXT instruction
(Q series and System Q = error code 4200).

® The FEND instruction is executed during an interrupt program and before an IRET instruction
(Q series and System Q = error code 4221).

@® The FEND instruction is executed after a CHKCIR instruction and before a CHKEND instruc-
tion (Q series and System Q = error code 4230).

@® The FEND instruction is executed after an IX instruction and before an IXEND instruction
(Q series and System Q = error code 4231).
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END Termination Instructions

5.6.2 END
NOTE This instruction should not be used within the IEC editors.
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
o [ J [ J (] [ J [ J
Devices i S|a
MELSEC A Usable Devices % 5 Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer| Level | S -2 ] Flag | Flag
7] = =
® @ =
H = 2|~ M9010
XY M|L|S|B|F|T|C|D|W|R[AO(AT1|Z |V | K (16#) Pl N E, 5 M9012 Ma011
1 ([ J
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Other Error | Number
(System, User) File- Direct JCN-J Function Reuister Constant Flag |of steps
Register Module %n K, H (16%)
Bit Word Bit Word UCNGC] U
— — — — — — — — — — SMO 1
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
............. — S
EMD = EMD_t
MELSELC —Mr'
GX
Developer |
‘ [ END H
Variables Set Data Meaning Data Type

5-64 Programming the MELSEC A and Q



Termination Instructions END

Functions

NOTE

End of sequence program
END End of sequence program

The END instruction specifies the end of a program. Executing the END instruction the pro-
gram jumps back to program step 0.

END

1 Sequence program

The END instruction cannot be applied in a program routine. A program routine is terminated
by the FEND instruction.

If the END instruction is missing in a program an error message is returned when starting the
program, and the program execution is terminated by the PLC. Without the END instruction
operation errors even occur, if the capacity of a subprogram is set by parameters.

The following diagram illustrates appropriate programming of the END and FEND instruction:

FEND

END

1 Main routine program
2 Subroutine program
3 Interrupt program

4 Sequence program

The FEND instruction will be set by both the GX IEC Developer and the GX Developer auto-
matically.
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END

Termination Instructions

Operation
Errors

In the following cases an operation error occurs and the error flag is set:

The jump destination of a CJ, SCJ, or JMP instruction is allocated after the END instruction.
A subprogram or interrupt routine allocated after the END instruction is called.

The END instruction is executed aftera CALL, FCALL, ECALL, or EFCALL instruction and before
a RET instruction (Q series and System Q = error code 4211).

The END instruction is executed after a FOR instruction and before a NEXT instruction
(Q series and System Q = error code 4200).

The END instruction is executed during an interrupt program and before an IRET instruction
(Q series and System Q = error code 4221).

The END instruction is executed aftera CHKCIR instruction and before a CHKEND instruction
(Q series and System Q = error code 4230).

The END instruction is executed after an IX instruction and before an IXEND instruction
(Q series and System Q = error code 4231).
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Miscellaneous Instructions

STOP

5.7 Miscellaneous Instructions
5.7.1 STOP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
o o o o [ ] o
i R [ o
'I\)neEle(S:eEsc A Usable Devices ‘E 5 Carry | Error
Bit Devices Word Devices (16-hit) Constant |Pointer| Level| S | = | 3 | F1a0 | Flag
[ =~ |
4] i =
H =221 M9010
X{Y(M(L|S|B|F|T|C|D|W|R[|AO[A1|{Z |V | K (16#) Pl N g, 5 M9012 M9011
1
Devices Usahle Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Other Error | Number
(System, User) File- Direct JCNI Function Reuister Constant Flag | of steps
Register Module %n K, H (16#)
Bit Word Bit Word UCNGC (]
—| — — — — — — — — — | smo | 1
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
o ENST':'F—’E‘ND T
MELSEC ="
GX
Developer
#{ I [ sToP
Variables Set Data Meaning Data Type
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STOP

Miscellaneous Instructions

Functions

Sequence program stop
STOP  Stop instruction

If the input condition of the STOP instruction is set, all outputs (Y) are reset and all operations
of the PLC are terminated. The STOP instruction has the same function as the STOP position
of the RUN/STOP key switch on the CPU.

On execution of the STOP instruction by a Q series or System Q CPU the 5th through the 8th
bit (b4 through b7) in special register SD203 store the binary value 3.

b15- -b12h14 - b8bZ - -b4b3- - -b0
SD203 [t [riijoot] |
H_/

1

1 Binary value 3

On execution of the STOP instruction by an A series CPU the 9th bit (b8) in special register
D9015 is set (1).

b15 b14 b13 b12 b11b10 b9 b8 - --------- b0
D9015 [0[0[0[0[0[0[0[1] ]

1 Bit is set (1)

In order to restart the operation of the PLC the RUN/STOP switch has to be switched to STOP
and then to RUN again.

Switching the RESET switch to LATCH CLEAR after execution of the STOP instruction does
not affect the content of the buffer memory. In order to clear the buffer memory the RUN/STOP
switch has to be switched to STOP first and then the RESET switch to L.CL. (LATCH CLEAR).
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Miscellaneous Instructions STOP

Operation In the following cases an operation error occurs and the error flag is set:

Errors ® The ENDinstructionis executed aftera CALL, FCALL, ECALL, or EFCALL instruction and before
a RET instruction (Q series and System Q = error code 4211).

@® The END instruction is executed after a FOR instruction and before a NEXT instruction
(Q series and System Q = error code 4200).

@® The END instruction is executed during an interrupt program and before an IRET instruction
(Q series and System Q = error code 4221).

@® The END instruction is executed after a CHKCIR instruction and before a CHKEND instruction
(Q series and System Q = error code 4230).

@® The END instruction is executed after an IX instruction and before an IXEND instruction
(Q series and System Q = error code 4231).

Program STOP

Example If X8 is set the following program terminates operation. All following program steps are

executed after switching the RUN/STOP switch to STOP and to RUN again.

MELSEC Instruction List Ladder Diagram IEC Instruction List
LD 8 8 STOP M |
MELSEC || sTOR +—| b——Bn TEnO
Lo W
o o A V12
Lo ¥B
out w13 1 L
8 v23
1| (>
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NOP Miscellaneous Instructions

5.7.2 NOP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
o { ] o { ] o { ]
i A [ v
II\)IIeEvLIgeEsC A Usable Devices 2|5 Carry | Error
Bit Devices Word Devices (16-bit) Constant (Pointer|Level | 5 -2 3 Flag | Flag
7} = =
) @ =
H =221 M9010
XY/ M|L|{S|B|F|[T|C|D|W|R|AO|A1|Z |V K(16#)PIN§,§ M9012| 19011
1
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File- Direct JCNI Function Reuister Constant Other Flag | of steps
Register Module | "®9" K, H (16#)
Bit Word Bit Word UCNGCI
— — — — — — — — — — — 1
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
HOP
MELSEC
GX
Developer
Variables Set Data Meaning Data Type
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Miscellaneous Instructions NOP

Functions

NOTE

Program
Example 1

Program

Example 2

No operation program step
NOP No operation program step

The NOP instruction is a no-operation instruction that does not affect any other operations or
program parts. The NOP instruction creates an empty logical program step that can be
replaced by other program instructions during the development of a new program.

The NOP instruction is especially suitable for the following cases:
To provide space for debugging sequence programs.
To delete an instruction (overwrite it) without changing the number of steps.

To delete an instruction temporarily for later editing.

After finishing program editing the NOP instructions should be deleted where possible in order
to shorten program scan time.

NOP

The following program contains a NOP instruction to replace the contact connection AND for
debugging purposes.

) @ J i AT EE 12
MELSEC || #ND a7 t |} | | sl '

AN 8

ouT 12

Lo ¥ | 3 V96 Y1z
MELSEC || NOP | || I | (3

ANI o8

ouT 12

NOP

The following program example contains a NOP instruction to replace an LD instruction.

o - w Y6
y "

meLsec || oot Y16 I} >
;ﬁn ﬁﬁ 6 T3 Y6

| | 3

aut Y I} I} >

o - o ¥ig

mELSEC || auT Y6 (N >
:ﬁ; . TSSI Y66

ouTt B 11 >
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NOP Miscellaneous Instructions

Program NOP

Example 3 The following program example contains a NOP instruction to replace an LD instruction.

o - il Y1§

MELSEC ouTt 16 J JI ‘E }‘
;ﬂn ﬁﬁ xsal 1':3:3I i
auT i) J 4 J 4 ‘( }‘
o w o | Y1§

MELSEC || ouT 16 I} ¥
[‘DUP . TS vee
ouTt B I} ¥

NOTE Input contacts (LD, LDI) should be replaced by a NOP instruction carefully, because the logical

structure of the program is changed considerably.
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6 Application Instructions, Part 1

The application instructions, part 1 comprise instructions that process numerical 16-bit and
32-bit data, floating point data, and character string data. Commonly, these basic instructions
perform comparison and arithmetic operations.

Instruction Meaning
Comparison operation instruction Compares data to data (e.g. =, >, 2)
Arithmetic operation instruction Adds, subtracts, multiplies, divides, increments, and

decrements BIN and BCD data, floating point data, and
BIN block data

Links character strings

Data conversion instruction Converts data types (e.g. BCD -> BIN, BIN -> BCD)
Data transfer instruction Transmits designated data

Program branch instruction Program jump commands

Program execution control instruction Enables and disables program interrupts

Refresh instruction Refreshes bit devices, links, and I/O interfaces

Other convenient instructions Count 1- or 2-phase input up or down, teaching timer,

special function timer, rotary table near path rotation
control, ramp signal, pulse density measurement, fixed
cycle pulse output, pulse width modulation, matrix input
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Comparison Operation Instructions

Comparison Operation Instructions

Comparison operation instructions compare data values (e.g. equal to =, greater than >, less

than <). Programming the comparison operation instructions is similar to the corresponding
basic instructions:

LD, LDI = LD=, LDD=
AND, ANl = AND=, ANDD=
OR, ORI = OR=, ORD=

MELSEC MELSEC MELSEC MELSEC
Function Instr;.:1ction Instr;.:‘ction Eunction Instr;.:‘ction Instriunction
MELSEC Editor IEC Editor MELSEC Editor IEC Editor
LD= LD_EQ_M LD<= LD_LE_M
AND= AND_EQ_M AND<= AND_LE_M
OR= OR_EQ_M OR<= OR_LE_M
LDD= LDD_EQ_M LDD<= LDD_LE_M
ANDD= ANDD_EQ_M ANDD<= ANDD_LE_M
ORD= ORD_EQ_M ORD<= ORD_LE_M
LDE= LD_EEQ_M LDE<= LD_ELE_M
= ANDE= AND_EEQ_M < ANDE<= AND_ELE_M
equal ORE= OR_EEQ_M less equal ORE<= OR_ELE_M
LDS= LD:ESCTS{ANG LD§<= LD:EI'EI'S\IANG
ANDS= AN?E%T_?/:NG ANDS<= ANIi_LE'I_"\RAING
ORS= OR__Esglql\lﬂNG ORS<= OR__LSET_R'JING
BKCMP= BKCMP_EQ_M BKCMP<= BKCMP_LE_M
BKCMP=P | BKCMP_EQP_M BKCMP<=P | BKCMP_LEP_M
LD<> LD_NE_M LD< LD_LT_M
AND<> AND_NE_M AND< AND_LT_M
OR<> OR_NE_M OR< OR_LT_M
LDD<> LDD_NE_M LDD< LDD_LT_M
ANDD<> ANDD_NE_M ANDD< ANDD_LT_M
ORD<> ORD_NE_M ORD< ORD_LT_M
LDE<> LD_ENE_M LDE< LD_ELT_M
# ANDE<> AND_ENE_M < ANDE< AND_ELT_M
not equal ORE<> OR_ENE_M less than ORE< OR_ELT_M
10$<» | LD-STRING LD$< LD_STRING
AND$<> AN'?N%T_F,\*A'NG ANDS$< AN[ﬁ_?T,\F}I'NG
ORs<» | ORSTRING ORs< OR_STRING
BKCMP<> BKCMP_NE_M BKCMP< BKCMP_LT_M
BKCMP<>P | BKCMP_NEP_M BKCMP<P BKCMP_LTP_M
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Comparison Operation Instructions

NOTE

MELSEC MELSEC MELSEC MELSEC
Function Instril:1ction Instril:lction Function Instril:1ction Instriunction
MELSEC Editor IEC Editor MELSEC Editor IEC Editor
LD> LD_GT_M LD>= LD_GE_M
AND> AND_GT_M AND>= AND_GE_M
OR> OR_GT_M OR>= OR_GE_M
LDD> LDD_GT_M LDD>= LDD_GE_M
ANDD> ANDD_GT_M ANDD>= ANDD_GE_M
ORD> ORD_GT_M ORD>= ORD_GE_M
LDE> LD_EGT_M LDE>= LD_EGE_M
> ANDE> AND_EGT_M 2 ANDE>= AND_EGE_M
greater ORE> OR_EGT_M greater equal ORE>= OR_EGE_M
LDS$> LD__(Siifkl\IANG LD$>= LD__S"IIE'E%':/ING
ANDS> | AND STRING ANDS»= | AND STRING
OR$> OR:S_ERAIANG OR$>= OR:GSI'EI'_R“I/ING
BKCMP> BKCMP_GT_M BKCMP>= BKCMP_GE_M
BKCMP>P BKCMP_GTP_M BKCMP>=P BKCMP_GEP_M

For the 16-bit comparison operation instructions, comparison commands with the same func-
tional purpose are available in the IEC-standard library of the GX IEC Developer.

IEC Commands

Function IEC Command Meaning
= EQ Equal
<> NE Not Equal
<= LE Less Equal
< LT Less Than
>= GE Greater Equal
> GT Greater Than

Within the IEC editors please use the IEC commands.

Execution Conditions

The following illustration shows the execution conditions for the various comparison operation

instructions.
m=1=0N
98 99 100 101 102
} f k t f t O=0=O0OFF
Dn = K100 0=0
Dn # K100
Dn > K100
Dn < K100
Dn < K100
Dn = K100
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Comparison Operation Instructions

NOTE For comparison purposes, comparison operation instructions read all designated value types
as negative BIN value numbers.
Comparison operation instructions process all designated data as binary data.
The result of the comparison operation 16#8000 > 16#7999 is FALSE (0), although TRUE (1)
would be expected. The values are converted to BIN data and therefore bit 15 (b15) is set. If bit
15 is set, the value becomes negative.
Program Comparison of two-digit BCD values:
Example 1
J LO_GT_h Y10
EH EMO —£ j]..
16H#373 —— =1
‘ 16568 —— =2
8731y is processed as -30927 and 568y as 1384. The comparison operation then is
-30927 > 1384 and Y10 is not set.
For comparison operation instructions with 32-bit data, the numerical input value has to be
determined by a 32-bit instruction like DMOV. The instruction will not be carried out correcily, if
the value was determined by a 16-bit instruction like MOV, because a 32-bit instruction always
applies the n and (n+1) data value.
Program Comparison instruction with 32-bit data:
Example 2
_ermuJD_ oMoV D1 § DO D11 § D10
07— 5 4| war oo 107 ‘ S ‘ 79
DO bt B B
EN EMO
Td— =z d —var_D10
LOO_GT_M | ]
! EN END ¥
war 00 — =1
war_010 —— =2
wein vy | DI DO Df1 D10
— 26— = d r.,_nrar_DD 2?6 ‘ > ‘ ? . 86
PAD I |
EH EHO |_-
8 — = d 01
o INT_TD_DINT_EEND |
010 —— _INT r.,_nrar_DHJ
LOD_GT_M | L
EN END )
var_00 — =1
war_010 — =2
The example shows two comparison operations with 32-bit data. The first program sets M5,
because both values are determined by the 32-bit instruction DMOV.
The second program has no definite result, because the value in the upper bytes is not defined
definitely.
NOTE This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details see chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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Comparison Operation Instructions

=<>><=<,>=

6.1.1 =<>>,<5,<,>=
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ J [ J [ ] [ J o [ ]
Devices i Slg
MELSEC A Usable Devices % 5 Carry | Error
[Z]
Bit Devices Word Devices (16-bit) Constant |Pointer|Level | 5 | = | x | Fla0 | Flag
7] - | B
-] o =
H Sl Ma010
XY/ M|L|S|{B|F|T|C|D|W[R|AO|A1|Z |V K(16#)PINE§ MEll112M9011

s100/00 0000000 0ee o oo o o ;115/7. °

20 0|0 00000000 OCOOCCOGEOG O O ke | @'

1 The number of steps is 7, provided the index function was started, the digit designation of a bit device
is not K4, and the head adress of a bit device is not a multiple of 8 (or 16 for the ASH, ASM, AnA, AnAS
and AnU CPU). Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in this Programming
Manual for the according number of steps.

Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JCN Function Reuister Constant Other Flag | of steps
Register Module | "®9" K, H (16#)
Bit Word Bit Word UCNGCI
s o o o [ J ] o o o — — 3
s2 () (] [ [ J ( ( (] (] — —
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
LO= < i LO_EQ_h s1, 52
MELSEC Ex, .
GX
Developer
H: s1 52 | { ){
Variables Set Data Meaning Data Type
s1
> Comparative data, or device storing comparative data BIN 16-bit
S
6-5
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= <>><5<,>= Comparison Operation Instructions

Functions BIN 16-bit data comparisons
=, <>, >, <=, <, >= Comparison operation instructions
A 16-bit comparison operation instruction consists of the instruction itself and two designated
devices s1 and s2 to be compared.
The comparison operation result is treated as NO contact.
The results of the comparison operations for the individual instructions are as follows:
Comparison Operation Results
Instruction Symbol
1 0
= s1=s2 s1#8s2
<> s1#s2 s1=s2
> s1>s2 s1<s2
<= s1<s2 s1>s2
< s1<s2 s1>s2
>= s12>s2 s1<s2
Forcomparison purposes comparison operation instructions read all designated value types as
negative BIN value numbers.
The result of the comparison operation 16#8000 > 16#7999 is FALSE (0), although TRUE (1)
would be expected. The values are converted to BIN data and therefore bit 15 (b15) is set. If bit
15 is set, the value becomes negative.
Program Comparison operation instruction =
Example 1 The following program compares the data at X0 to XF with the data in D3. It sets Y33, if the
data are equal.
MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo= ke | LO_EQ_h ks Lo TRUE
MELSEC D3 EN ENO L3 LO_Ea_M kewn , D3
ouT Y3z ‘ K‘*I’J‘g: :; 5T ¥33
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Comparison Operation Instructions

=<>><=<,>=

Program
Example 2

Program
Example 3

Program
Example 4

Comparison operation instruction <>

The following program compares BIN value 100 to the data in D3. It sets Y33, if the data in D3
is not equal to 100.

MELSEC Instruction List

LD

ouTt

MELSEC AND<r

Kioo
0z
W32

Ladder Diagram

VI

>

IEC Instruction List

Lo Mz
AND_NEM 100, D2
i Y3z

Comparison operation instruction >

The following program compares BIN value 100 to the data in D3. It sets Y33, if the data in D3

is less than 100 and M3 is set. Y33 is also set, if M8 and M3 are set.

MELSEC Instruction List

Lo
MELSEC LD

OR

out

K100
D3

R

Ladder Diagram
LS OR_GT_M
b EN END
10— =1
03— s2
a2
/.

|IEC Instruction List

Lo ht3
ANDE

[
OR_GT_M 100 , 03
)]
5T a3

Comparison operation instruction <=

The following program compares the data in DO to the data in D3. It sets Y33, if the data in DO

is less than or equal to D3. Y33 is also set, if M8 and M3 are set.

MELSEC Instruction List

LD
MELSEC AMD

ouTt

0R<=

oo
0z
W32

Ladder Diagram
hz a3 W33
I /. ¥
OR_LE_M
EN ENQ
00— =1
03— sk

IEC Instruction List

LD hot3

AND [0
OR_LE M Do, 03
5T ¥33
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D=, D<>, D>, D<=, D<, D>=

Comparison Operation Instructions

6.1.2

CPU

Devices
MELSEC A

Devices
MELSEC Q

GXIEC
Developer

GX
Developer

Variables

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

AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
o [ ] [ ] [ J [ J [ J
A = 7]
Devices 2|8 Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer|Level | S | = | x | F1a0 | Flag
% | - | =
@ | 5| =
H SIE1 M9010
XY M|{L|S|B|[F|T|C|[D|(W|R|AO|A1|Z |V | K (16#) P |1 N g, 5 M9012M9011
s1 0000000000 e oo ([ ] o O Kﬂ“. °
200000000 o6 o o oo [ [ N ) ke | @'

1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in this Programming Manual for the
according number of steps.

Devices
Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JCN1 Function Reuister Constant Other Flag | of steps
Register Module | "9 K, H (16#)
Bit Word Bit Word UCN\GCI
s1 { o o [ J ([ J ( J o o — — 1)
2/ @ o o [ J [ J o o o — —
1 The number of steps depends on the device and the type of CPU.
If a QnA-CPU or a single processor CPU of the System Q is used: 3
If a multi processor CPU of the System Q is used with
internal word devices (except for file register ZR): 5
constants: 5
Bit Devices, whose device numbers are multiplies of 16, whose digit designation
is K8, and which use no index qualification: 5
If a System Q multi processor CPU is used with devices other than above mentioned: 3
MELSEC Instruction List Ladder Diagram IEC Instruction List
LOD= < s L | LOD_EQ M =f, s
MELSEC =2 o
— 52
H D= sl s2 | ( ){
Set Data Meaning Data Type
s1
> Comparative data, or device storing comparative data. BIN 32-bit
s
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Comparison Operation Instructions D=, D<>, D>, D<=, D<, D>=

Functions

NOTE

Program
Example 1

BIN 32-bit data comparison
D=, D<>, D>, D<=, D<, D>= Comparison operation instructions

A 32-bit comparison operation instruction consists of the instruction itself and two designated
devices s1 and s2 to be compared.

The comparison operation result is treated as NO contact. The comparison is performed with
32-bit data.

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

Instruction Symbol Comparison Operation Results
1 0
D= s1=s2 s1#s2
D<> s1#s2 s1=s2
D> s1>s2 s1<s2
D<= s1<s2 s1>s2
D< s1<s2 s12>s2
D>= s1>s2 s1<s2

For comparison purposes, comparison operation instructions read all designated value types
as negative BIN value numbers.

The result of the comparison operation 16#8000 > 16#7999 is FALSE (0), although TRUE (1)
would be expected. The values are converted to BIN data and therefore bit 15 (b15) is set. If bit
15 is set, the value becomes negative.

Comparison operation instruction D=

The following program compares the data at X0 to X1F with the data in D3 and D4. It sets Y33
if the data are equal.

MELSEC Instruction List Ladder Diagram IEC Instruction List

33
LoD= KB EHLDD—ED—END L Lo TRUE
MELSEC D3 . o LDD_EQ_ M K&, var_D3
ouT ¥33 war D3 5 5T ¥33
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D=, D<>, D>, D<=, D<, D>= Comparison Operation Instructions

Program Comparison operation instruction D<>

Example 2 The following program compares BIN value 38000 to the data in D3 and D4. It sets Y33, if M3

is set and the data in D3 and D4 are not equal to 38000.

MELSEC Instruction List Ladder Diagram IEC Instruction List
ht3 ANDD_ME_M ‘f3§
MELSEC ;Irjmno mnc?snnn | JW ';N =D > JLQI:JDD_NE_M rsngnnn ,war_D03
o3 war, D3: =2 ST T3
ouTt R -
Program Comparison operation instruction D>
Example 3 The following program compares BIN value -80000 to the data in D3 and D4. It sets Y33, if M3
is set and the data in D3 and D4 are less than -80000. Y33 is also set, if M3 and M8 are set.
MELSEC Instruction List Ladder Diagram |IEC Instruction List
h3 LOD_GT_M Y3§ D e
MELSEC II:BED IIIl<IIBEH:IZI:IJ J J_ 80000 S1N =g \( }' AN
D3 war, D3: =2 i
oR 2] - L ——— ORO_GT_M K-80000 , var_03
AHB b3 )]
ouT IS J J a7 T3
Program Comparison operation instruction D<=
Example 4 The following program compares the data in DO and D1 to the data in D3 and D4. Y33 is set,
if the data in D3 and D4 are greater than or equal to DO and D1. Y33 is also set if M3 and M8
are set.
MELSEC Instruction List Ladder Diagram IEC Instruction List
= 2 hjce)
MELSEC :EJD m I 1 I 1 I > ;?m ﬁ
aRO0«= [ali] ORD_LE_hd war_D0 , war_D3
out 323 g el o "
var_00— =1
var 03— g2
NOTE This program will not run without variable definition in the header of the program organization

unit (POU). It would cause compiler or checker error messages. For more information see Chap-
ter 3.5.2 of this manual..
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Comparison Operation Instructions

E=, E<>, E>, E< =, E<, E>=
6.1.3 E=, E<>, E>, E< =, E<, E>=
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
(J (J
1 Not available for Q00JCPU, QO0CPU and Q01CPU
Devices Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JLNJ Function Reuister Constant Other Flag | of steps
Register Module | "®9" E
Bit Word Bit Word | UCNGOI
s () o ( { o 3
s2 ® o ( J { o
GX IEC
DeveloPer MELSEC Instruction List Ladder Diagram IEC Instruction List
LO_EGT_M
LOE: £1 —=2 | LO_EGT_M =1, 52
MELSEC 52 - 5E1N =
— 52
GX
Developer
}-[ E> s1 52 ] ( ){
Variables Set Data Meaning Data Type
s1
Comparative data, or device storing comparative data Real number
s2

Programming the MELSEC A and Q
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E=, E<>, E>, E< =, E<, E>= Comparison Operation Instructions

Functions Floating point data comparisons
E=, E<>, E>, E<=, E<, E>= Comparison operation instructions
A comparison operation instruction for floating point data consists of the instruction itself and
two designated devices s1 and s2 to be compared.
The comparison operation result is treated as NO contact. The comparison is performed with
floating point data.
The results of the comparison operations for the individual instructions are as follows:
Comparison Operation Results
Instruction Symbol
1 0
E= s1=s2 s1#s2
E<> s1#s2 s1=s2
E> s1>s2 s1<s2
E<= s1<s2 s1>s2
E< s1<s2 s1>s2
E>= s1>s2 s1<s2
NOTE In some cases, rounding errors appear and floating point values that were equal before the com-
parison operation are not equal afterwards. In the following example MO is not set:
HO ERAD A
] s EN END
133— = d —nar_D0
ERALIL_AA
EN EMO -
war_00— =1 dl ——aar 02
456 =2
EDI M
EN ENO
war_07 — =1 dl —nar_02
455 52
EC_E
1 EN ENO 1)
war 00— _IN [
war_02 —— _IN
NOTE This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For more information see Chap-
ter 3.5.2 of this manual.
6-12 Programming the MELSEC A and Q



Comparison Operation Instructions

E=, E<>, E>, E< =, E<, E>=

Program
Example 1

Program
Example 2

Program
Example 3

Comparison operation instruction E=

The following program compares floating point data in DO and D1 to floating point data in D3
and D4. It sets Y33, if the data are equal.

MELSEC Instruction List

LDE= ui}
MELSEC [k}
ouT R

Ladder Diagram
LO_EEQ_M
EN ENDO
war_00 —— =1
war_03 —— =2

T3
=

(>

IEC Instruction List

LD TRUE
LO_EEQ_h
T vz

war_0O0 , war_D0O3

Comparison operation instruction E<>

The following program compares the floating point real number 1.23 to a floating point real
number in D3 and D4. It sets Y33, if M3 is set and the data in D3 and D4 are not equal to 1.23.

MELSEC Instruction List

LD iz
MELSEC || ANDE<: E1.23
Juk]
ouT 33

-

Ladder Diagram

AND_ENE_ M
EN EN

E1.23 — =1
war_03 —— =2

T3
=

7

IEC Instruction List

LD Tt

5T R

AND_ENE M 123, var_D3

Comparison operation instruction E>

The following program compares floating point data in DO and D1 to floating point data in D3
and D4. It sets Y3, if M3 is set and the data in D3 and D4 are less than the data in DO and D1.

Y3 is also set, if M3 and M8 are set.

MELSEC Instruction List

LD i3
MELSEC LDE: uli]
D3
oR iz
AHB
auT 3

Ladder Diagram

war_00 —— =1
war_03 —— =2

AND_EGT_M
EN END

W

7

IEC Instruction List

Lo Wt
AND

DR_EGT_M

)]

5T ¥3

war_00 , war_0O3

Programming the MELSEC A and Q
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E=, E<>, E>, E< =, E<, E>= Comparison Operation Instructions

Program Comparison operation instruction E<=

Example 4 The following example compares a floating point number in DO and D1 to the floating point

number 1.23. It sets Y33, if the data in DO and D1 are less than or equal to 1.23. Y33 is also
set, if M3 and M8 are set.

MELSEC Instruction List Ladder Diagram IEC Instruction List
LD W M2 e = Lo bz
MELSEC || AND ] I 1 I} 1 (95 AND Mz
ORE«= ali} OR_ELE Mt oo, 1.23
‘ E1.33 R | st e
auT R war D0—— =1
E1.23— 2
NOTE This program will not run without variable definition in the header of the program organization

unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
of this manual.
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Comparison Operation Instructions $ =, $ <>, $ >, $ <= $ <, $ > =

6.1.4 $=,$<>,$>,%$<=8<,8>=
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ J [ ]
MELSEC - -
Q Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JCN] Function Reuister Constant Other Flag | of steps
- Register - Module %n
Bit Word Bit Word UCNGC
s - (] [ — — — - ([ —
SMo 3
2| — o o — — — — o —
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
LO_STRING_GT_t
LO%: =1 - - | LO_STRING_GT_M =1, 52
MELSEC =2 B 5E1N ENG
— 52
GX
Developer
}-[ > 51 52 ] ( ){
Variables Set Data Meaning Data Type
s
> Comparative data, or device storing comparative data. Character string
S
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$ =, $ <>, $ >, $ <= $ <, $ > = Comparison Operation Instructions

Functions Character string data comparison
$=, $<>, $>, $<=, $<, $>= Comparison operation instructions
A comparison operation instruction for character string data consists of the instruction itself and
two designated devices s1 and s2 to be compared.
The comparison operation result is treated as NO contact.
The comparison is performed with character string data in ASCII code character by character,
beginning with the first character in the string.
The s1 and s2 character strings include all characters from the designated device number up
to the next device storing the code "00H".
If all character strings match, the comparison result for the operations $=, $<=, $>=is 1.
b15--- b8 b7 ---- b0 b15--- b8 b7 ---- b0
s1 424 (B) 1 411 (A) = 52 424 (B) 1 411 (A)
(s1)+1 | 441 (D) | 43u (C) $<=|  (s2)+1 | 44n (D) | 43u (C)
(s1)+2 | 00w | 454 (E) $>=|  (s2)+2 [ 00w | 454 (E)
"ABCDE" "ABCDE"
If the character strings are different, the character string with the larger character code will be
the larger one.
Below, the comparison result for the operations $<>, $>, $>=is 1.
b15--- b8 b7---- b0 b15--- b8 b7 ---- b0
s1 421 (B) ' 41n (A) 5o 52 421 (B) ' 41n (A)
(s1)+1 | 44n (D) | 43n (C) $> (s2)+1 | 44n (D) | 43u (C)
(s1)+2 | 00w | 46H (F) $>=  (s2)42 | 00w | 45H (E)
"ABCDF" "ABCDE"
If the character strings are different, the first different sized character code determines whether
the character string is larger or smaller.
Below, the comparison result for the operations $<>, $>, $>=is 1.
b15--- b8b7---- b0 b15--- b8 b7 ---- b0
51 324 (2) ' 31h (1) 5o 52 324 (2) ' 31H (1)
(s1)+1 | 334 (3) | 34n (4) $> (s2)+1 | 341 (4) | 33n (3)
(s1)+2 | 00w ' 354 (5) $>=]  (s2)+2 | 00x ' 354 (5)
"12435" '12345"
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Comparison Operation Instructions $ =, $ <>, $ >, $ <= $ <, $ > =

Operation
Errors

NOTE

If the character strings are of different lengths, the data with the longer character string will be
larger.

Below, the comparison result for the operations $<>, $>, $>=, is 1.

b15--- b8 b7 ---- b b15--- b8 b7 ---- b
51 324 (2) ' 31u (1) 52 324 (2) ' 314 (1)
(s1)+1 | 341 (4) | 33 (3) gf (s2)+1 | 341 (4) | 33 (3)
(s1)+2 | 36H (6) ' 351 (5) oz (S2)+2 | 36w (6) ! 35H (5)
(s143 | 00 | 37u (7) (s2)+3 | 00 | 00w
"1234567" "123456"

In the following cases an operation error occurs and the error flag is set:

® The code "00H" does not exist within the relevant device range of s1 and s2
(error code: 4101).

The character string data comparison instruction also checks the device range.

Even though, in cases where one character string exceeds the device range, character string
data is being compared and non-matching characters within the device range are detected. The
comparison operation results are output without returning an error code.

J EQ_E
EM END b
war_012287 —— [N —£ f}-
war_Di0 —— _IN
s1 52
D12287 ‘B i ‘A D10 7" : X
W0 00H 'C" D11 00H | "C"

Inthe example shown above, the s1 character string exceeds the device range, and the most sig-
nificant 16 bits (D12288) were renamed WO0. Nevertheless, the comparison result is 0, because
the second character in s1 is detected as different from that in s2. In this case no error code
regarding the device range is returned.

This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer"of this manual.
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$=’$<>,$>,$<=,$<,$>=

Comparison Operation Instructions

Program Comparison operation instruction $=
Example 1 The following program compares character string data in DO to character string data in D3. It
sets Y33, if the data are equal.
MELSEC Instruction List IEC Instruction List
LO%= ui] LD TRUE
MELSEC k3 AHO_STRING_EQZ_M war_00 , var_03
auT X a7 REx)
Ladder Diagram
| LD_STRING_EQ_M k]

EN END [ "k

war_00 —— =1

| war_03 —— =2
Program Comparison operation instruction $<>
Example 2 : S " : :
The following program compares the character string "ABCDEF" to character string data in
D10. It sets Y33, if the data are not equal.
MELSEC Instruction List IEC Instruction List

Lo otz Lo htz

MELSEC ANDE< "ABCOEF” AND_STRING_ME_M "ABCOEF", war_0O10

oo 5T R
ouT hiEx
Ladder Diagram
| h3 LD_STRING_NE_M W33
I} BNO ([
| "AHCOEF" — 51
war_010 — =2
6-18
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Comparison Operation Instructions $ =, $ <>, $ >, $ <= $ <, $ > =

Program Comparison operation instruction $>

Example 3 The following program compares character string data in D10 to character string data in D100.

It sets Y33, if character string data in D10 is greater.

MELSEC Instruction List IEC Instruction List
Lo [ Lo ht2
MELSEC LOE= oo ANDC
oioo i3
oR %] OR_STRING_GT_M war_010, war_D100
ANB 3
auT w2 5T T3
Ladder
| [Le] AND_STRING_GT_h | W
| | EN END (3
war_ 00— =1
war_ 0100 —— =2
]
11
Program Comparison operation instruction $<=
Example 4 . : ; —_— "
The following program compares character string data in DO to the character string "12345".
Y33 is set, if character string data in DO is less than or equal to "12345".
MELSEC Instruction List IEC Instruction List
Lo i3 Lo ]
MELSEC AND iz AND ]
ORE«= juli} OR_STRIMNG_LE M var_D0 | “12345"
2345 5T R
auT 33
Ladder diagram
| [Le] ] Va3
I} I} >
LD_STRING_LE M
M EHO
war_00—— =1
23T — 52
NOTE This program will not run without variable definition in the header of the program organization

unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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BKCMP, BKCMPP Comparison Operation Instructions

6.1.5 BKCMP, BKCMPP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
(J (]
Devices Devices
MELSEC - -
Q Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JCN] Function Reuister Constant Other Flag | of steps
Register Module | "9 K, H (16#)
Bit Word Bit Word UCNGC]
s1 — ([ o — — — - o —
s2| — () () — — — — — —
SMO 5
d { o o — — — - - —
n o o [ ] [ J [ J o o o —
GXIEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
- BECMA_GE_h |
BECHP = =1 =5 BECMP_GE_ M s1,s2,n,d
MELSEC 52 - 5E1N ENE C
d — 52
n —
GX
Developer
| [BKCMP>= sl 52 d n
Variables Set Data Meaning Data Type
s Comparative data, or device storing comparative data BIN 16-bit
s2 Comparative data, or device storing comparative data BIN 16-bit
d First number of device storing results of comparison operation Bit
n Number of data blocks compared BIN 16-bit
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Comparison Operation Instructions

BKCMP, BKCMPP

Functions

BIN block data comparisons

BKCMP Comparison operation instructions

A comparison operation instruction for BIN block data consists of the instruction itself, two des-
ignated devices s1 and s2 to be compared, a device d to store the result, and the number of
datablocks to be compared.

It compares the nth BIN 16-bit block in s1 to the nth BIN 16-bit block in s2, beginning with the
first number of device. The result of each block comparison is stored in d.

If the block comparison result is 1, then 1 is stored in d.

If the block comparison result is 0, then 0 is stored in d.

(n-2)| 7777 (BIN)
(n-1)| 4321 (BIN)

1234 (BIN)
5678 (BIN)
5000 (BIN)

L
—_—

) 5321 (BIN) d 0
s2)+1 | 8399 (BIN) (d)+1 1

! (s2)+2 [ 5678 (BIN)| | > (d)+2 0 !
(s2)+(n-2) | 6543 (BIN) (d)+(n 1
(s2)+(n-1) [ 1200 (BIN) (d)+(n-1 1

The comparison operation is conducted in 16-bit units.

The constant designated by s1 must be BIN 16-bit data ranging from -32768 to 32767.

s1

32000 (BIN)

)
(s2)+1

[=] (s2)+2

(s2)+(n-2) | 1234 (BIN) l

—
o o
e
-
o|—=

32000 (BIN)
4321 (BIN) )
32000 (BIN)| | ==> (d)+2 1

5678 (BIN)

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

Instruction Symbol

Comparison Operation Results for nth 16-bit Block

1 0
BKCMP= s1=s2 s1#82
BKCMP<> s1#82 s1=s2
BKCMP> s1>s2 s1<s2
BKCMP<= s1<s2 s1>s2
BKCMP< s1<s2 s1>s2
BKCMP>= s12>s2 s1<s2

If all comparison results stored in d are 1, the block comparison signal SM704 is set.

If the device designated by d is already set (1), that device will not change. If the conditions
designated by s1 and s2 are changed and the BKCMP_P instruction is executed, the device
designated by d should be reset (0) before.
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BKCMP, BKCMPP Comparison Operation Instructions

Operation In following case an operation error occurs and the error flag is set:

Errors ® The BIN block data at s1, s2, or d exceeds the relevant device range (error code: 4101).

@ The device range from [s1 to (s1) + (n-1)] overlaps with the device range [d to (d) + (n-1)]
(error code: 4101).

@ The device range from [s2 to (s2) + (n-1)] overlaps with the device range [d to (d) + (n-1)]
(error code: 4101).

@ The device range from [s1 to (s1) + (n-1)] overlaps with the device range [s2 to (s2) + (n-1)]
(error code: 4101).

Program Comparison operation instruction BKCMP=P

Example 1 With leading edge from X20, the following program compares BIN block data in D100 to BIN

block data in RO. The results of the comparison are stored from M10 onward. The number of
blocks (4) to be compared is stored in DO

MELSEC Instruction List Ladder Diagram IEC Instruction List

LD 20 ENO
BKCMWP_EQP_h D100 , RO, DO, kD

jczn BKCWP_EQP_ | LD s
— EN
MELSEC || BKCMP=P oon D00 — =1 4o
RO
R0 — =2
bl D0 — n
oo

b15 ----- b0 b15 ----- b0
D100 [ 1000 (BIN) R0 [ 1000 (BIN) M10 1
D101 | 2000 (BIN) R1 [ 2000 (BIN) M11 1
D102 [ 3000 (BIN) | [=] R2[5000 (BIN)| > M12 0
D103 | 4000 (BIN) R3 | 4000 (BIN) M13 1

o0 (4]
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Comparison Operation Instructions BKCMP, BKCMPP

Program Comparison operation instruction BKCMP<>P

Example 2 With leading edge from X1C, the following program compares the constant K1000 to the block

data beginning from D10. The number of blocks (4) to be compared is determined by the con-
stant K4. The results of the comparison are stored in b4 through b7 of DO.

MELSEC Instruction List Ladder Diagram |IEC Instruction List
Lo Wi b BKCHP_NEF M | LD ¥ic
hELSEC BECMP <P k1000 J 1000 —— ISEIN ENg r 00.4 BECMP_MEP_M 1000, D10, ¢, DO.4
o1o 00— 52
0.4 4n
[

b15----- bo

D10 [2000 (BIN)

b15----- b0 D11 [ 1000 (BIN)
[1000 BIN)| [<>] D12 [ 1000 (BIN)
D13 [ 2222 (BIN)

b15------- b7--b4---b0
[010l0/0[0110/0/0 1 100/010[0)

$

b15------- b7--b4---b0
[Tl0l0l0 11010 T0/0[0[0
L

1 Bits already in this state do not change (see function).
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BKCMP, BKCMPP Comparison Operation Instructions

Program
Example 3

NOTE

Comparison operation instruction BKCMP<=

As long as X20 is set, the following program compares block data beginning from D10 to block
data beginning from D30. The number of blocks (3) to be compared is determined by the con-
stant K3. The results of the comparison are stored from M100 onward. When all comparison
results stored in M100 are 1, the block comparison signal SM704 is set and the character string
"ALL ON" is transferred to D100.

MELSEC Instruction List IEC Instruction List
Lo H20 LD
MELSEC BEChP = oo BKCMP_LE_M D10, D30, 3, MO0
oz0
100 LD Shi7F04
K3 STRING_MOW M “ALL ON', var_D100
Lo Shivo4
FhAlh "ALL ON"
o1oo

Ladder Diagram

20 BKCMP_LE_M
— EN END
00— =1 d —h100
00— £2
Fe—n
S04 STRING_MOV M
_J J— EH EHO
“ALL QN — = d —nar_ 0100
b15 ----- b0 b15 ----- b0
D10 [ 1234 (BIN) D30 [ 4321 (BIN) M100 1 SM704
D11 | 5678 (BIN) D31 [ 5678 (BIN) | > M101 1 [ 1]
D12 | 9876 (BIN) D32 | 9999 (BIN) M102 1

b15--- b8 b7 ---- b0
D100 [ 4CH (L) ' 41u (A) [$MOV]
D101 | 20w (SP)! 4Ch (L)
D102 | 4Ew (N) ' 4Fu (0)

This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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Arithmetic Operation Instructions

6.2 Arithmetic Operation Instructions

Arithmetic operation instructions perform simple calculations like addition, subtraction, multipli-
cation, and division.

The total number of arithmetic operation instructions is 54 (Q series and System Q) and 40

(A series) respectively.

BIN BCD
Function MELSEC Instruction | MELSEC Instruction | MELSEC Instruction | MELSEC Instruction
MELSEIg Editor IEC :Enditor MELSEI?: Editor IEC iinditor
: RS - HEY
+ +P PLUSP 3 M B+P BPLUSP 3 i
Additon D+ D?DT_bLJSS,éh,/IM DB+ D%%T_ID%S:S'\,AM
D+P DPLUSP. 3 i DB+P DBPLUSP 3 1
i MINUS_M, B- BMINUS_M,
MINUS_3_M BMINUS_3_M
- P MINUSP 3 B-p BMINUSP 3 i
Subtraction D- DMINUS_M, DB- DBMINUS_M,
DMINUS_3_M DBMINUS_3_M
D-P DMINUSP 3 DB-P DBMINUSP 3 M
X MULTI_3_M Bx BMULTI_M
X xP MULTIP_3_M BxP BMULTIP_M
Multiplication Dx DMULTI_3_M DBx DBMULTI_M
DxP DMULTIP_3_M DBxP DBMULTIP_M
/ DIVID_3_M B/ BDIVID_M
/ /P DIVIDP_3_M B/P BDIVIDP_M
Division D/ DDIVID_3_M DB/ DBDIVID_M
D/P DDIVIDP_3_M DB/P DBDIVIDP_M
INC INC_M
+1 INCP INCP_M
Increment DINC DINC_M
DINCP DINCP_M
DEC DEC_M
-1 DECP DECP_M
Decrement DDEC DDEC_M
DDECP DDECP_M
NOTE Within the IEC editors please use the IEC commands.
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Arithmetic Operation Instructions

NOTE

Floating Point Data

BIN Block Data

STRING_PLUSP_3_M

Within the IEC editors please use the IEC commands.

Function MELSEC Instruction | MELSEC Instruction | MELSEC Instruction | MELSEC Instruction
in in in in
MELSEC Editor IEC Editor MELSEC Editor IEC Editor
EPLUS_M,
+ E+ EPLUS.3_M BK+ BKPLUS_M
Addition EPLUSP_M,
E+P EPLUSP_3_M BK+P BKPLUSP_M
EMINUS_M, .
_ E- EMINUS_ 3 M BK BKMINUS_M
Subtraction EMINUSP_M,
E-P EMINUSP 3. M BK-P BKMINUSP_M
X Ex EMUL_M
Multiplication ExP EMULP_M
/ E/ EDIV_M
Division E/P EDIVP_M
Character String Data
Function MELSEC Instruction | MELSEC Instruction
in in
MELSEC Editor IEC Editor
S+ STRING_PLUS_M,
+ STRING_PLUS_3_M
Addition $+P STRING_PLUSP_M,

The arithmetic operation instructions for floating point data, BIN block data, and character
string data are only available with the Q series and the System Q.
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Arithmetic Operation Instructions

BIN data arithmetic operation instructions

If the result of the addition exceeds a BIN value 32767 (2147483647 for a 32-bit instruction), a
negative value is generated (overflow).

If the result of the subtraction falls below a BIN value -32768 (-2147483647 for a 32-bit instruc-
tion), a positive value is generated (underflow).

The calculation of positive and negative values appears as follows:

5 + 8 = 13

5- 8 = -3

5 x 3 = 15

5x 3 = -15

5 x(-3) = 15

5 / 3 = 1remainder2

-5/ 3 = -1remainder -2
5 / (-3) = -1remainder?2
-5/ (-8) = 1 remainder -2

BCD data arithmetic operation instructions

If the result of the addition exceeds 9999 (99999999 for a 32-bit instruction), the higher bits are
ignored (overflow). The carry flag in this case is not set.

[e[s[efe]+[ofofo 1] [*][o]o]o]0]

&

1 Carry ignored

If the result of the subtraction falls below 0000 (underflow), the carry is processed as shown:

[1][o]o]o[5]-[o]ofo]8]=> [9]9[9]7]

2 Carry
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+, +P, -, -P Arithmetic Operation Instructions

6.2.1 +, +P, -, -P
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ J [ J [ ] [ J o [ ]
Devices i S|a
MELSEC A Devices 2 g:' Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer|Level | S | < | x| F1a0 | Flag
% | - |
252
X|Y|M|L|s|B[F|T|c|p|w|RAofatiz|v| K M ip|1] N |5 E| moorfye
al=
S A BK BN AN AN AN AN X AN BK BN BN AN AN A AN N J 5
d 0000000 0o o o o oo L
K1 —
s1 000000000000 06066 6 o K¢4 o o
7
200000000000 oo o oo o o ®
d1 o 000000000 O OO OO
1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in the Programming Manual for the

according number of steps.

Devices Devices
MELSE
SECQ Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JLN Function Reuister Constant Other Flag | of steps
Register Module | "®9" K, H (16#)
Bit Word Bit Word UCNGCI
S o o o [ J o o o o — — 3
d () [ [ [ J () () [ — - -
s o o o [ J o o o o — —
s2 () ([ [ [ J ([ J ( J ([ ([ — — 4
d1 o o o [ J o o o — — —
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
™ 3 PLUS_3_h
MELSEC d - =g l_. PLUS_3_M s1,s2,d1
5 £1 ~ =1 d1
MELSEC =2 — 52
d1
GX
Developer
P I [+ sl 52 di
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Arithmetic Operation Instructions +, +P’ Ty -P

Variables

Functions

Set Data Meaning Data Type
s Addition or subtraction data, or first number of device storing addition or
subtraction data
d Data to be added to or subtracted from, or first number of device storing such
data
s Data to be added to or subtracted from, or first number of device storing such BIN 16-bit
data
&2 Addition or subtraction data, or first number of device storing addition or
subtraction data
di First number of device storing addition or subtraction data

BIN 16-bit addition and subtraction operations

+ BIN addition (16-bit)

® Variation 1:

BIN 16-bit data in d is added to BIN 16-bit data in s. The result of the addition is stored in d.

5678 (BIN) | + | 1234 (BIN) || 6912 (BIN) |

@ Varation 2:
BIN 16-bit data in s1 is added to BIN 16-bit data in s2. The result of the addition is stored in d1.

5678 (BIN) | + | 1234 (BIN) || 6912 (BIN) |

BIN 16-bit data designated by s, d, s1, s2, and d1 have to range within -32768 and 32767.
The most significant bit (b15) determines, whether data in s, d, s1, or d1 are positive (bit = 0)
or negative (bit = 1).

If the least significant bit (b0) is fallen below or the most significant bit (b15) is exceeded, the
carry flag is not set.
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+, +P, -, -P Arithmetic Operation Instructions

- BIN subtraction (16-bit)

@® Variation 1:
BIN 16-bit data in s is subtracted from BIN 16-bit data in d. The result of the subtraction is
stored in d.
d s d
————————————————————— b0 b15 ---------------------p0 D15 ----------------————- b0
5678 (BIN) |- | 1234 (BIN) =3 4444 (BIN) |
@® Variation 2:

BIN 16-bit data in s2 is subtracted from BIN 16-bit data in s1. The result is stored in d1.

BIN 16-bit data designated by s, d, s1, s2, and d1 have to range within -32768 and 32767.

The most significant bit (b15) determines, whether data in s, d, s1, or d1 are positive (bit = 0)
or negative (bit = 1).

If the least significant bit (b0) is fallen below or the most significant bit (b15) is exceeded, the
carry flag is not set.

Program +P

Example 1 WIth leading edge from X5, the following program adds data in D3 to data in DO. The result is

stored from Y38 to Y3F.

MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo o J>€5 o PLUSP_G_MEND | Lo -
MELSEC +P gg -| [ i r‘ s PLUSP_3_ M 0z, 00, K2yag
KzYI8 oo _4”2
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Arithmetic Operation Instructions

+, +P, -, -P

Program -
Example 2 . . . .
The following program outputs the difference between the nominal and the actual value of timer
T3 to Y40 through Y53 in BCD.
MELSEC Instruction List Ladder Diagram IEC Instruction List
¥ TIMER; M o o
MELSEC I6DLIT ﬁ _J TCa .EE‘O“ e | TIMWER _hd TC3 |, K13000
= Lo Shid00
LD grlfq%nnn 16000 —piiAlg MINUS_3_M k13000, TH , D3
. K12000 INT_TO_DINT_E D3, war_D3
i Sh0n MINLIE_3 b | DBCO_M wvar_D3 , KAY40
02 | | ENO (-
DBCO 03 18000 — 51 d1
|5 a0 THY —— =2
INT_TO_DINT_E |
N ENO |_.
L _INT ,—nvar_D:}
DBCO_M |
EN END rn
war_03 — s d k540
NOTE This program will not run without variable definition in the header of the program organization

unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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D+, D+P, D-, D-P

Arithmetic Operation Instructions

6.2.2 D+, D+P, D-, D-P
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ J (J (] [ J (] (]
. R =
I?IIeEVLIgeESC A Devices 2 _u% Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer|Level | 5 | = | x| F1a0 | Flag
S5 |2
H ElS M9010
XY M{L(S|B|F|T|C|D|W|R[AO[A1|Z |V K(.'ﬁ#)P | N 5,5 M9012M9011
s 00000 0 6 e o e e oo [ J e o 9
d o0/ 0/0006 066 oo oo [ o'
K1 —
s1 0000000 e e o6 e oo [ o o Klg ( J o
11
20000000 0 00 oo [ J e O ®
d1 0000006 o6 oo oo [ J
1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in the Programming Manual for the
according number of steps
Devices Devices
MELSEC Q Internal Devices MELSECNET/10 | Special | | ... Error | Number
(System, User) File Direct JCN\NJ Function Reuister Constant Other Flag | of steps
Register Module | "®9" K, H (16#)
Bit Word Bit Word UCNGCI
s o o o [ J (] { o o — — 31
d [ [ [ [ () () o — — —
sl @ o o [ J ([ J o o o — —
2/ @ [ (] [ J ([ J ( J [ ] ([ — — 42
i e o [ ] [ J [ J o o — — —
1 The number of steps depends on the device and the type of CPU.
If a QnA-CPU or a System Q single processor CPU is used: 3
If a System Q multi processor CPU is used with
internal word devices (except for file register ZR): 5
constants: 5
Bit Devices, whose device numbers are multiplies of 16, whose digit designation is
K8, and which use no index qualification: 5
If a System Q multi processor CPU is used with devices other than above mentioned: 3
2 The number of steps depends on the device and the type of CPU.
If a QnA-CPU or a System Q single processor CPU is used: 4
If a System Q multi processor CPU is used with
internal word devices (except for file register ZR): 6
constants: 6
Bit Devices, whose device numbers are multiplies of 16, whose digit designation is
K8, and which use no index qualification: 6
If a System Q multi processor CPU is used with devices other than above mentioned: 4
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Arithmetic Operation Instructions

D+, D+P, D-, D-P

GXIEC
Developer

GX
Developer

Variables

MELSEC Instruction List Ladder Diagram IEC Instruction List
OPLUS_3_hd
O+ £ = OPLUS_3_hd 1,=2,d1
MELSEC d =t ELE | = EE
— =1 di
O+ =1 — 52
MELSEC 52
d1
I [ D+ 51 52 di
Set Data Meaning Data Type
s Addition or subtraction data, or first number of device storing addition or
subtraction data
d Data to be added to or subtracted from, or first number of device storing such
data
s Data to be added to or subtracted from, or first number of device storing such BIN 32-bit
data
&2 Addition or subtraction data, or first number of device storing addition or
subtraction data
di First number of device storing addition or subtraction data
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D+, D+P, D-, D-P Arithmetic Operation Instructions

Functions BIN 32-bit addition and subtraction operations
D+ BIN addition (32-bit)
@® Variation 1:
BIN 32-bit data in d is added to BIN 32-bit data in s. The result of the addition is stored in d.
d+1 d s+1 d+1 d
b31 == ------ b16 b15-=-=-=-=---- b0 b3 -------- b16'b15 -------- b0 b3l -------- b16 b15-=-=------ b0
567890 (BIN) |+ | 123456 (BIN) = 691346 (BIN) |
@® Variation 2:
BIN 32-bit data in s1 is added to BIN 32-bit data in s2. The result of the addition is stored in d1.
(s1)+1 s1 (s2)+1 s2 (d1)+1 di
b’31 ———————— b16vb15 ———————— b:) bla1 ———————— b16vb15 ———————— b;) t:31 ———————— b16vb15 ———————— b;)
| 567890 (BIN) |+ | 123456 (BIN) = 691346 (BIN) |
BIN 32-bit data designated by s, d, s1, s2, and d1 have to range within -2147483648 and
2147483647.
The most significant bit (b31) determines, whether data in s, d, s1, or d1 are positive (bit = 0)
or negative (bit = 1).
If the least significant bit (b0) is fallen below or the most significant bit (b31) is exceeded, the
carry flag is not set.
D- BIN subtraction (32-bit)
@® Varation 1:
BIN 32-bit data in s is subtracted from BIN 32-bit data in d. The result of the subtraction is
stored in d.
d+1 s+1 S d+1
b31-------- b16 b15-------- b0  b31-------- b16'b15 ———————— b0  b31-------- b16 b15-------- b0
567890 (BIN) |- | 123456 (BIN) = 444434 (BIN) |
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Program
Example 1

Program
Example 2

NOTE

@ Variation 2:
BIN 32-bit data in s2 is subtracted from BIN 32-bit data in s1. The result is stored in d1.

567890 (BIN) | - | 123456 (BIN) 3 444434 (BIN) |

BIN 32-bit data designated by s, d, s1, s2, and d1 have to range within -2147483648 and
2147483647.

The most significant bit (b31) determines, whether data in s, d, s1, or d1 are positive (bit = 0)
or negative (bit = 1).

If the least significant bit (b0) is fallen below or the most significant bit (b31) is exceeded, the
carry flag is not set.

D+P

With leading edge from X0, the following program adds data in X10 through X2B to D9 and
D10. The result is stored in Y30 through Y4B.

MELSEC Instruction List Ladder Diagram IEC Instruction List

LD L]

o DPFLUSP_3_h |
MELSEC || D4 KTXID | F—————1En T TEND r :S?u_usra 3_M ﬁxm D9, KFY30
+ bo KTHID — 51 d1 KT Y30 = var e
K7D war_09 — =2

D-P

With leading edge from XB, the following program subtracts data in MO through M23 from data
in DO and D1. The result is stored in D10 and D11.

MELSEC Instruction List Ladder Diagram IEC Instruction List
o 8 B DMINUER_3_hd | Lo B
MELSEC || D-F oo | J—W o 5“ E':? r S DRINUSP_3_hd war D0, Kibd) | war_010
ﬁzﬂ KEMD —— s2 -

This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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Arithmetic Operation Instructions

6.2.3 x, xP, /, /P
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ J (J (] [ J (] (]
Devices i S|a
MELSEC A Devices 2|8 Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer| Level | 5 | = | x| F1a0 | Flag
2|5 |2
H =2 |" M9010
X/ Y M[L|[S|B|F|T|[C|D|W|R[|AD|A1|Z |V K(16#)P| NEE M9012M9011
s1 0000000000 0o oo oo o o K1
7
20000000000 O0O0COCCOOSEES O O K¢4.10 ([
d1 2K AN BN BN 2K AKX AKX AN AR BN BN J [ ]
1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in the Programming Manual for the
according number of steps.
Devices Devices
MELSEC Q Internal Devices MELSECNET/10 Special
(System, User) Direct JCNJ Function Index Error | Number
File Moduleln Reuister Constant Other Flag | of steps
Register dex %n K, H (16#)
Bit Word Bit Word | Register
UCNGCT
s ( J ([ o o [ J ([ J { ( J —
2| @ [ ) [ ) [ [ [ ) [ ] — SMo | 4"
d1 [ J [ ] o [ ] [ J [ J [ ) — —
1 The number of steps depends on the device and the type of CPU.
If a QnA-CPU is used: 4
If a CPU of the System Q is used with
internal word devices (except for file register ZR): 3
constants: 3
Bit Devices, whose device numbers are multiplies of 16, whose digit designation
is K4, and which use no index qualification: 3
If a CPU of the System Q is used with devices other than above mentioned: 4
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
- oy gy MMM | MULTL S W 51,52, dl
MELSEC =2 a a1
d1 o
GX
Developer
%{ I [~ 51 52 d1
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Variables

Functions

Set Data Meaning Data Type
Data that will be multiplied or divided, or first number of device storing data that .

s1 : . - BIN 16-bit
will be multiplied or divided

s2 Data to multiply or divide by, or first number of device storing such data BIN 16-bit

d1 First number of device storing the operation results of multiplication or division BIN 32-bit

operation

BIN 16-bit multiplication and division
X BIN multiplikation (16-bit)
BIN 16-bit data in s1 is multiplied with BIN 16-bit data in s2. The result is stored in d1.

s1 s2 (d1)+1 d1

5678 (BIN) | x| 1234 (BIN) || 7006652 (BIN) |

If the result in d1 is a bit device, designation is made from the lower bits.
Example:

K1: lower 4 bits (b0 to b3)
K4: lower 16 bits (b0 to b15)
K8: 32 bits (b0 to b31)

BIN 16-bit data designated by s1 and s2 have to range within -32768 and 32767.

The most significant bit (b15 or b31) in d1 determines, whether data in s1, s2 or d1 are positive
(bit = 0) or negative (bit = 1).

/ BIN division (16-bit)
BIN 16-bit data in s1 is divided by BIN 16-bit data in s2. The result is stored in d1.

P15 —mmmmmm e mm oo b:) bl15 --------------- b0 b15 — - cmmmmmo oo b0 b15 - - o e e mm e oo - b0
5678 (BIN) | /| 1234 (BIN) || 4a@N || 742@IN) |

If a word device is used, the result of the operation is stored as 32-bits, and both, the quotient
and remainder are stored. The quotient is stored in the least significant 16-bits. The remainder
is stored in the most significant 16-bits.

If a bit device is used, 16-bits are used and only the quotient is stored.
BIN 16-bit data designated by s1 and s2 have to range within -32768 and 32767.

The most signigicant bit (b15) in d1 determines, whether data in s1, s2, d1 or (d1)+1 is positive
(bit = 0) or negative (bit = 1).
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Arithmetic Operation Instructions

Operation In the following cases an operation error occurs and the error flag is set:
Errors @® A1 orV were designated by d1 (A Series).
@ Division by 0 (Q Series and System Q = error code 4100).
Program xP
Example 1 . : . . .
With leading edge from X5, the following program multiplies 5678 and 1234. The result is
stored in D3 and D4.
MELSEC Instruction List Ladder Diagram IEC Instruction List
i MAULTIP_3 b
MELSEC LFD }K{ﬁss?s #J JT 5" Erz?!_- a D3 rl\_ﬂllj.lLTIP_S_M ;{g?s . 1234, war_D3
Kizi4 1224 =2 -
[1k]
Program X
Example 2 Th . .
e following program multiplies BIN data at X8 through XF and BIN data at X10 through X1B.
The result is output at Y30 through Y3F.
MELSEC Instruction List Ladder Diagram IEC Instruction List
SNHDZ MULTI_3_hd |
MELSEC - smmgz — St lli_dllj.lLTI_3_M smrugzl K2¥10 , var_temp
K3XI0 DINT_TO_INT_E war_temp , DD
K30 R0 b 00, K430
AT b |
EN EMDO |_-
r s d kY30
6—38 Programming the MELSEC A and Q



Arithmetic Operation Instructions

x, xP, /, /P

Program /P
Example 3

result is output at Y30 through Y3F.

With leading edge from X3, the following program divides data at X8 through XF by 3.14. The

MELSEC Instruction List Ladder Diagram IEC Instruction List
fie] MULTIP_Z_hd |
Lo u] Lo il
MELSEC || *F i3 —1 \amE f," ENd? C MULTIP_3 M KZH2 , K100 , war_DO
K100 woo—e | DINT_TO_INT_E var_DO , DO
oo OrADP_2_M 00, K214, war_temp
/P oo DIMT_TO_INT_E war_temp , 0D
k214 DINT_TO_INT_E | A0 B 00, K30
k420 ] ENO |_n
L _DINT |—D0
o DI\ﬂDP_3_huI'IEND |
Do — =1 di |_‘
34 —Is2
» DINT_TO_INT_E |
L _DINT |:
A0 b
- EN END
r = d r‘,_nKCWSD
NOTE This program will not run without variable definition in the header of the program organization

unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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Arithmetic Operation Instructions

6.2.4 Dx, DxP, D/, D/P
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ J (J (] [ J (] (]
Devices i S|g
MELSEC A Devices 2|8 Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer|Level| S | = | x | F1a0 | Flag
[7] =~ | B
] @ =
H =12 M9010
XYMLSBFTCDWRAOMZVK(16#)PINEE M8012| 19011
s100000 0000 0 o6 oo o [ N
Kt 11
20000 0 0o e e e o e e ([ [ BN K¢8.1. (
d1 ( 2K BN BN 2K 2K AKX 2K AR BN BN J
1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in the Programming Manual for the
according number of steps.
Devices Devices
MELSE
SECQ Internal Devices MELSECNET/10 Special
(System, User) Direct JCN\NJ Function | Index
File ModuleSp |Registerin| ConstantCons IIE:rIror N'un;ber
Register |:el:ial o dex . IEIa('!ItG ) Other ag | orsteps
. : unction | Register s #
Bit Word Bit Word Module 7n
UCNGC
s1 o o o [ J ([ J { o o —
s2 { o o [ J ([ J ( J o o - SMO 4
d1 o o [ ] — — — — — —
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
g =1 _EN DMULT'—EJEND | DRULTI_3 W =1, 52, di
MELSEC 2] e d1 C
di e
GX
Developer
%{ | [0 = s2 di
Variables Data Type
Set Data Meaning
MELSEC IEC
Data that will be multiplied or divided, or first number of device .
s1 storing data that will be multiplied or divided BIN 32-bit ANY32
52 Data to multiply or divide by, or first number of device storing BIN 32-bit ANY32
such data
d1 First number of device storing the operation results of BIN 64-bit Array [1..2] of
multiplication or division operation ANY32
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Functions

BIN 32-bit multiplication and division
Dx BIN multiplication (32-bit)
BIN 32-bit data in s1 is multiplied with BIN 32-bit data in s2. The result is stored in d1.

(s1)+1 s1 (s2)+1 s2 (@1)+3 (d1)+2 (d1)+1  di
b3l - - - == - -- b16 b15-------- b0 b3 -------- b16 b15-------- b0  b63--b48 b47--b32 b31--b16 b15--b0
| 567890 (BIN) | x| 123456 (BIN) = 70109427840 (BIN) |

If the result in d1 is a bit device, designation is made from the lower bits.
Example:

K1: lower 4 bits (b0 to b3)
K4: lower 16 bits (b0 to b15)
K8: 32 bits (b0 to b31)

If the upper 32 bits of the bit device are required for the result of the multiplication operation,
first temporarily store the data in a word device, then transfer the word device data to the bit
device designated by (d1)+2 and (d1)+3.

BIN 32-bit data designated by s1 and s2 has to range within -2147483648 and 2147483647.

The most significant bit (b31 or b63) in d1 determines, whether data in s1, s2 or d1 is positive
(bit = 0) or negative (bit = 1).

D/ BIN division (32-bit)
BIN 32-bit data in s1 is divided by BIN 32-bit data in s2. The result is stored in d1.

(s1)+1 s1 (s2)+1 s2 @D+ di (d1)+3 (d1)+2
b3l - = - - === - b16 b15-------- b0 b3 -------- b16 b15-------- b0  b31--b16 b15--b0 b31--b16 bi5--b0
| 567890 (BIN) | /] 123456 (BIN) || a@N) || 74066 BIN) |

If a word device is used, the result of the division operation is stored as array of DINT (64-bit),
and both the quotient and remainder are stored. The quotient is stored in the lower array ele-
ments (32-bit). The remainder is stored in the upper array elements (32-bit).

If a bit device is used, 32 bits are used and only the quotient is stored.
BIN 32-bit data designated by s1 and s2 has to range within -2147483648 and 2147483647.

The most significant bit (b31) in d1 determines, whether data in s1, s2, d1 or (d1)+2 is positive
(bit = 0) or negative (bit = 1).
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Arithmetic Operation Instructions

Operation In the following cases an operation error occurs and the error flag is set:
Errors @® A1 orV were designated by s1 or s2 and A0, A1, Z, and V were designated by d1 (A Series).
@ Division by 0 (Q Series and System Q = error code 4100).
Program DxP
Example 1 : . . . . .
With leading edge from X5, the following program multiplies BIN data in D7 and D8 with BIN
data in D18 and D19. The result is stored in D1 through D4.
MELSEC Instruction List Ladder Diagram IEC Instruction List
h OMULTIP_3_ht
MELSEC EEP }Igﬁ?‘ '71 Jm 5" EHd? |F' o 01 IISI:ﬂULTIP_S_M ir{ﬁar_D? L war_DH& , war_D1
D1g \rar__D18— =2 -
o
Program xP
Example 2 . . . e
With leading edge from X3, the following program multiplies data at X8 through XF and 3.14.
The result is output at Y30 through Y3F
MELSEC Instruction List Ladder Diagram IEC Instruction List
3 MULTIP_3_hd
MELSEC LPD }rgma — e = E'L? l" _— rl:nnuuw_z_rm }szs . K314, var_Do
k314 4 52 - DOMADP_3 M war_D0, K100 , war_D2
on DINT_TO_INT_E war_D2[1], D2
op oo MACP_hd 0z, K430
Koo DOMADP_Z |
2] [ EH (=] |_-
[ oz war_00 — =1 di ar_0O2
k420 100 e 52
» DINT_TD_INT_EEND |
-\rar_DZ[]]_ _DOINT r',_-mz
IACAP_p |
EN EMO |—-
02— = d ——k4Y30
NOTE This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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6.2.5 B+, B+P, B-, B-P
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ] [ ] [ ] [ ] [ ] [ ]
Devices Usable Devices g Carry | Error
MELSEC A Bit Devices Word Devices (16-bit) Constant |Pointer| Level | £ | % | _ | Flag | Flag
2 |x |2
H Qs |= M9010
XYMLSBFTCDWRA0A1ZVK(16#)PIN,-é-,g M9012M9011
s | =
S 0000000 00 o oo oo oo o o 7
d 00000 0 o o o o o o oo K1i
s100/0 000000060666 e o0 o o K¢490 [ ]
20|00 00 000606 o6 oe oo e o0 o o o
d1 0000060606 oo oo o oo
1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in the Programming Manual for the
according number of steps.
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JCN1 Function Reuister Constants Other Flag | of steps
: Register : Module % K, H (16#)
Bit Word Bit Word | UCNGO n
s —_—
[ ] [ ] [ ] [ () (] [ ] [ ] SMo 3
d [ ) [ ) [ ) [ ) [ ) [ ) [ ) — —
s1 o o o [ J [ J () o o —
s2 o o o [ J [ J o o o — SM0 4
d1 [ [ ) [ ) (] () [ ) [ ) — —
GXIEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
+ s BPLUS_3_M
B : - - | BRLUS 3 W s1.s%.dl
B+ =1 -E &l
MELSEC 2 ~ =l
d1
GX
Developer
%{ | [B+ s1 52 d1
Variables Set Data Meaning Data Type
s Addition or subtraction data, or first number of device storing addition or
subtraction data
d Data to be added to or subtracted from, or first number of device storing such
data
s Data to be added to or subtracted from, or first number of device storing such |BCD 4-digit
data
) Addition or subtraction data, or first number of device storing addition or
subtraction data
d1 First number of device storing addition or subtraction data
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Functions BCD 4-digit addition and subtraction operations
B+ BCD addition (4-digit)
® Variation 1:
BCD 4-digit data in d is added to BCD 4-digit data in s. The result of the addition is stored in d.
d s d
s el 7[efeft[2]a]afofe]s]1]e2]
® Variation 2:
BCD 4-digit data in s1 is added to BCD 4-digit data in s2. The result is stored in d1.
s1 s2 d1
(s lel7[efef 1 [2fa]afofe]o[1]e2]
BCD 4-digit data designated by s, d, s1, s2, and d1 have to range within 0 and 9999. Undesig-
nated digits are read as 0 (e.g. 12 = 0012).
If the result of the addition exceeds 9999, the higher bits are ignored (overflow). The carry flag
in this case is not set.
Lelalosl2jfsf 3]s [8f[sfofofof]1]s]
B- BCD subtraction (4-digit)
® Variation 1:
BCD 4-digit data in s is subtracted from BCD 4-digit data in d. The result is stored in d.
d s d
lofel7[ef-[of2fa]afofo]afs]s]
> 1
1 Undesignated digits are read as 0.
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Operation
Errors

® Variation 2:
BCD 4-digit data in s2 is subtracted from BCD 4-digit data in s1. The result is stored in d1.

1 Undesignated digits are read as 0.

BCD 4-digit data designated by s, d, s1, s2, and d1 have to range within 0 and 9999.

If the result of the subtraction operation is negative, the minuend is reduced by the number of
steps determined by the subtrahend. The carry flag in this case is not set.

In the further course of a program, make sure that either positive or negative results are treated
adequately.

In the following cases an operation error occurs and the error flag is set:

@® The BCD 4-digit data designated by s, d, s1, s2, or d1 exceed the relevant device range of
0 to 9999 (Q series and System Q = error code 4100).
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Program B+P (s, d)

Example 1 The following program adds BCD data 5678 to BCD data 1234. The result is stored in D993
and output at Y30 through Y3F.

The first line of the program, with leading edge from SM400 stores the value 5678 in D993.
The following program step adds BCD data 1234 to BCD data in D993.
The MOV instruction in the last program step outputs the result in D993 at Y30 through Y3F.

MELSEC Instruction List Ladder Diagram |IEC Instruction List
Lo Shi0n ST“DJ”_ e | LD SMHOD
MELSEC || MR HAG73 — [ jomsoTs s a _pag MOYP_M 1648672 , D993
D993 e BPLUSP_M  16#1234 , 0093
B4R H1234 MOYP_M 0993 , k4730
0993
MOVE Dot BRLLISP_hd |
Ke¥30 I o e r
16#1234 — 5 P
FADE_l |
EN ENO
D093 — 5 4 kavan

Program B-P (s, d)

Example 2 The following program subtracts BCD data 4321 from BCD data 7654. The result is stored in
D10 and output at Y30 through Y3F.

The first line of the program, with leading edge from SM400 stores the value 7654 in D10.
The following program step subtracts BCD data 4321 from BCD data in D10.
The MOV instruction in the last program step outputs the result in D10 at Y30 through Y3F.

MELSEC Instruction List Ladder Diagram |IEC Instruction List
SRMD0
LD ShH00 | ENM':'W—E“ND | Lo MDD
MELSEC || MOWP H7i54 I 4o MADHF_ 1647654 , D10

D - BMINUSF_W  16#4321, DD
B-P Haaz1 MADHF_ 00, K4Y30

oio
biDVR oo | oy BHINUSP M |

Kebran 1644321 — 5 d r,_.nin

RATP_ht |
EN BN
010 — 5 d K430
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Program B+P (s1, s2, d1)
Example 3

With leading edge from X20, the following program adds BCD data in D3 to BCD data in Z1.
The result is output at Y8 through Y17.

MELSEC Instruction List Ladder Diagram IEC Instruction List
120 BRLUSP_3_h |
Lo 20 == Lo 20
MELSEC B+P oz J 03 I;N Ehiﬁ |_' K4 BPLUSP_2 MW D3, 21, Kd4ve
2l E—
Eare
Program B-P (s1, s2, d1)

Example 4

With leading edge from X20, the following program subtracts BCD data in D20 from BCD data
in D10. The result is stored in R10.

MELSEC Instruction List Ladder Diagram IEC Instruction List
*20 BhAIWLISP_3_hd
LD ] I & B | Lo w20
MELSEC B-P 0io BWINUSP_3 M D10, DZ0, RIO
o — =1 di R10
0z0
RiD 020 — =2

Programming the MELSEC A and Q



DB+, DB+P, DB-, DB-P

6.2.6 DB+, DB+P, DB-, DB-P
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ) [ ) [ ) [ ) [ ) [ )
I?II(IEEVLIg?ESC A Usable Devices 5lg Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer|Level | & | % | _ | Flag | Flag
E’ S 2
H (5= M9010
X/ Y/ ML|S|B|F|[T|C|D|W|R|AO|A1|Z |V K(w#)PIN%g M9012M9l]11
s | =
s 000000 06 o6 o o o o oo’ e | @ 9
d 00000 00 o o o oo o @’ K1'1
s10/0000/000 0 0 0 0o OGO K¢8110 o
2000000000 00 0o oo’ e | @ PY
a1 000006 o6 oo o o (103
1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in the Programming Manual for the
according number of steps.
2 AnA, AnAS, and AnU CPUs only.
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JCNJ Function Reuister Constants Other Flag | of steps
: Register : Module | “°9 K, H (16#)
Bit Word Bit Word | UCNGO n
s —
[ J o o [ [ J o o o SMo 3
d [ ] [ ) [ ) [ ] [ ] [ ) [ ) — -
s [ J o o o [ J o o o —
s2 [ J o o [ [ J o o o — SMo 4
i @ o o o (J o o — —
GXIEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
N s DBFLUS_3_h
o8 ¥ - END| DEPLUS 3 M =1 .52, dl
— =1 di
DB+ =1
MELSEC 52 ~ =l
d1
GX
Developer
| [DB+ sl 52 di
Variables Set Data Meaning Data Type
S Addition or subtraction data, or first number of device storing addition or
subtraction data
d Data to be added to or subtracted from, or first number of device storing such
data
s Data to be added to or subtracted from, or first number of device storing such | BCD 8-digit
data
s2 Addition or subtraction data, or first number of device storing addition or
subtraction data
d1 First number of device storing addition or subtraction data
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Functions

BCD 8-digit addition and subtraction operations

DB+ BCD addition (8-digit)

@ Variation 1:

BCD 8-digit data in d is added to BCD 8-digit data in s. The result is stored in d.

d+1 d S+1 S d+1 d

2[3fa]s]e|>[1][o]1]o]4]5]2]4]
> 1

[ofefel7]1]ofefs]+[o]o]s

1 Undesignated digits are read as 0.

@ Variation 2:
BCD 8-digit data in s1 is added to BCD 8-digit data in s2. The result is stored in d1.

(s1)+1 s1 (s2)+1 s2 (d1)+1 di

A A A A A

[s]el7[efofr]2]a]+[of1][2]a[4]s][6][7|>[s]efo]2]a[e]0]0]
1

1 Undesignated digits are read as 0.

BCD 8-digit data designated by s, d, s1, and d1 have to range within 0 and 99999999. Undesig-
nated digits are read as 0 (e.g. 12345 = 00012345).

If the result of the addition exceeds 99999999, the higher bits are ignored (overflow). The carry
flag in this case is not set.

[e]efofofoJofofof+[ofr]e]s]a][s]2]1][oofe]s]a[a]2]1]

DB- BCD subtraction (8-digit)
@ Variation 1:
BCD 8-digit data in s is subtracted from BCD 8-digit data in d. The result is stored in d.

d+1 d Ss+1 s d+1 d

[ofofef[7]1]ofe]8]-[o]o]s

2|af4]s[e]w[ofes[4]7]6[1]2]
> 1

1 Undesignated digits are read as 0
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® Variation 2:
BCD 8-digit data in s2 is subtracted from BCD 8-digit data in s1. The result is stored in d1.

(s1)+1 s (s2)+1 2 (d1)+1 d1

A A A A A A

[slel7]efef1]2a]-[ofr]2]a]4][s]e]7][s]|5][s]s]4]5][5]6]
\ 1

1 Undesignated digits are read as 0

BCD 8-digit data designated by s, d, s1, and d1 have to range within 0 and 99999999. Undesig-
nated digits are read as 0 (e.g. 12345 = 00012345).

If the result of the subtraction operation is negative, the minuend is reduced by the number of
steps determined by the subtrahend. The carry flag in this case is not set.

[1]2]a]a]s]e7]e]-[1]2]a]4]s[e]7]o]w[o]ofo]o]ofo]e]o]

In the further course of a program, make sure that either positive or negative results are treated
adequately.

Operation In the following cases an operation error occurs and the error flag is set:

Errors @ The BCD 8-digit data designated by s, d, s1, s2, or d1 exceed the relevant device range of
0 to0 99999999 (Q series and System Q = error code 4100).
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Program DB+P (s, d)

Example 1 1,0 following program adds BCD data 12345600 to BCD data 34567000. The result is stored
in D887 and D888 and output at Y30 through Y4F.

The first line of the program, with leading edge from SM400 stores the value 12345600 in D887
and D888.

The following program step adds BCD data 34567000 to BCD data in D887 and D888.

The DMOVP instruction in the last program step outputs the result in D887 and D888 at Y30
through Y4F.

MELSEC Instruction List Ladder Diagram |IEC Instruction List
Lo ShHO0 quan_ g | Lo ShHOD
MELSEC || OMOwR Hizzaseo0 | T o 235000 | . DMOVP M 1BH12345600 , var D387
Des? —E g DBPLUSP M 1BH34667000 . var D387
DB+P H34567000 DMOWP M war_D897 . K3Y30
Des?
o Qast DBRLUSA_M |
i — EN END
16434667000 — 5 d |—ovar_D357
DMOVE_h |
EN END
war_D387 — = d kB30
Program DB-P (s, d)

Example 2 The following program subtracts BCD data 12345678 from BCD data 98765432. The result is
stored in D100 and D101 and output at Y30 through Y4F.

The first line of the program, with leading edge from SM400 stores the value 98765432 in D100
and D101.

The following program step subtracts BCD data 12345678 from BCD data in D100 and D101.

The DMOVP instruction in the last program step outputs the result in D100 and D101 at Y30
through Y4F.

MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo Shid0n STHDJD_ gl | LD ShMOD
MELSEC || Dhdcne Hasesaaz | T eRSETEAE s . . DMOWP_WA 1GHSETAS43Z  war_DH00
oian LR DEMNDSP_bA  1GK12348675  war_CH00
ne-p H1z345675 DRCWP_hd war_DHOO , KEY30
oian
DhACAP oo . DM'NUSF—"‘I‘END|
K830 | T — r
16H12345675 — 5 d |—sar_Dio0
DMOVE_M |
EN ENO -
war_H00 — = d kB30
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Program DB+P (s1, s2, d1)
Example 3
With leading edge from X20, the following program adds BCD data in D3 and D4 to BCD data
in Zand V. The result is stored in R10 and R11.
MELSEC Instruction List Ladder Diagram IEC Instruction List
HED OBPLUSP_3_h
MELSEC IIS?%F }I;QSD J -| os E1N Eh;? |r' RiD IISDBFLUSF_S_M ﬁ?’_DS Lwar €, var_R10
z PR =
R0 =
NOTE This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details refer to Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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6.2.7

CPU

Devices
MELSEC A

Devices
MELSEC Q

GXIEC
Developer

GX
Developer

Variables

Bx, BxP, B/, B/P

AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ [ ] [ [ [ ]
Usable Devices § 2 Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer|Level| £ | @ | | Flag | Flag
P o [-4]
XYMLSBFTCDWRAOMZVKHPINggEMQIHZMQMD
(16#) S| E M9011
al|l=
s1000/000000 00 e o e e e o o KJ
2000000000006 O0Oe e o6 o o Ka | 9
Ki | @' 1 L
d1 o 00000000 o oo @ Kia

1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in the Programming Manual for the

according number of steps.

Usable Devices
Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JCN] Function Register Constants Other Flag | of steps
- Register ) Module 7 K, H (16#)
Bit Word Bit Word | NGO n
s1 o o o [ J [ J o o o —
2 @ [ J [ ] [ () () o o — Smo 4
i e [ ] [ ] [ (] (] [ ] — —
MELSEC Instruction List Ladder Diagram IEC Instruction List
- BRALILTI_h |
B =1 - BRALILTI_hd s1,52,d1
MELSEC 52 - 5E1N Er\-l:lliI C
d1 e
%{ I [B~ s 52 d1
Data Type
Set Data Meaning MELSI:Cp IEC
Data that will be multiplied or divided, or first number of i
s1 device storing data that will be multiplied or divided | SC2 4-digt WORD
Data to multiply or divide by, or first number of device e
s2 storing such data BCD 4-digit WORD
First number of device storing the operation results of i
dt multiplication or division operation BCD 8-digit 2 Arrays of WORD
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Functions BCD 4-digit multiplication and division operations
Bx BCD multiplication (4-digit)
BCD 4-digit data in s1 is multiplied with BCD 4-digit data in s2. The result is stored in d1.
st s2 (d1)+1 d1
[sloel7[sfx[ofs]7[efalof4afo]7[[3][o]2]8]
BCD 4-digit data designated by s1 and s2 have to range within 0 and 9999.
B/ BCD division (4-digit)
BCD 4-digit data in s1 is divided by BCD 4-digit data in s2. The result is stored in d1.
st s2 d1 (d1)+1
[s[oel7[8][ofs]7[efa[ofofo]ef[ofa]2]2]
The result of the division is stored in two 16-bit WORD arrays. The lower array stores the quo-
tient (BCD 4-digit) and the upper array stores the remainder (BCD 4-digit).
If d is a bit device, the remainder of the division is not stored.
Operation In the following cases an operation error occurs and the error flag is set:
Errors @® The BCD 4-digit data at s1, s2, or d exceed the relevant device range (error code: 4101).
@ Division by 0 (Q series and System Q = error code 4100).
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Program
Example 1

Program
Example 2

NOTE

BxP

With leading edge from XB, the following program multiplies BCD data at X0 through XF with
BCD data in D8. The result is stored in DO and D1.

MELSEC Instruction List Ladder Diagram IEC Instruction List

Lo B i
r BMULTIF_M  KddD , D% , war_DD

B
: i o BhAL LTIP_ME | Lo B
WELSEC || B°P ] J—K4}ﬂ]_ h b ar 00
be D8 — 52
oo

D8 D1 DO
XF-------- X0 * v * N * )
l9]7]s]3]|x|8]6]4]2]|c>[8]4a]2]8][5]4]2]6
1 2 3

T Multiplicand
2 Multiplier
3 Result of multiplication

B/P

With leading edge from SM400, the following program divides BCD data 5678 by BCD data
1234. The result is stored in D502 and the remainder is stored in D503. The last program step
outputs the quotient in D502 at Y30 through Y3F.

MELSEC Instruction List Ladder Diagram |EC Instruction List
ShEOD BOMDR_M
Lo Shd00 - Lo Shd00
MWMELSEC B/R HE678 J (=] [ !_' BOMADP_hd 165678, 1681234 war D502
Hizad }g:fg;i_ z; el DINT_TO_INT_E  war_D50% , DAD2
D50z _ hidP_hd D50% , K430
hAP D50z
k30
DINT_TO_INT_E |
. il END |_-
L _DINT ,_IDSDE
TADNP_I |
EM EMO |_.
D&02 — = d ,_IK4YSD
D502 D503
[s[ef[7]s]| [1]2]3]4]=>[o]o]o]4][o]7]4]2]
1 2 3 4
X3F------- X30
[ofofof4]
3

1 Dividend
2 Divisor
3 Quotient
4 Remainder

This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.

Programming the MELSEC A and Q 6-55



DBx, DBxP, DB/, DB/P

6.2.8 DBx, DBxP, DB/, DB/P
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ) [ ) [ ) [ ) [ ) [ )
I?II(IEEVLIg?ESC A Usable Devices 5lg Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer|Level | & | % | _ | Flag | Flag
E’ S 2
H (5= M9010
XY/ M|L|S|B|F|T|[C|D|W|R[AO|A1|Z |V K(w#)PI £ | E M9012| 319011
a2
5100000000 0 o0 0 0o o ([ BK < | 11
2000000000 o0 o e e o (BK K¢8.1. o
d1 o0 000606 o6 o e o oo
1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in the Programming Manual for the
according number of steps.
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 | Special | |11or Error | Number
(System, User) File Direct JCN1 Function Reuister Constants Other Flag | of steps
: Register : Module % K, H (16#)
Bit Word Bit Word | NGO n
s o o o [ J [ J o o —
s2 o o (] [ J [ J [ J ® — SMo 4
d1 o o o — — — — —
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
DE" 1 gy EMLTIM | DBMULTL W =1, 5%, di
MELSELC 2 o a1
d1 : 52
GX
Developer
F I [ DB~ 52 d1
Variables t DataSet ]
ggta ataSe Meaning Data Type
Data that will be multiplied or divided, or first number of device storing data that -
st will be multiplied or divided BCD 8-digit
s2 Data to multiply or divide by, or first number of device storing such data BCD 8-digit
d1 First nymber of device storing the operation results of multiplication or division BCD 16-digit
operation
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Functions

Operation
Errors

BCD 8-digit multiplication and division operations
DBx BCD multiplication (8-digit)
BCD 8-digit data in s1 is multiplied with BCD 8-digit data in s2. The result is stored in d1.

(s1)+1 s1 (s2)+1 s2
lofofsfoffofofofofx[e]ofs]oflofs]ofs]
(d1)+3 (d1)+2 (d1)+1 dt
= [9fofofof[efofofoflofofofoffofofo]1]

If the result in d1 is a bit device, designation is made from the lower bits.
Example:

K1: lower 4 bits (b0 to b3)
K4: lower 16 bits (b0 to b15)
K8: 32 bits (b0 to b31)

BCD 8-digit data designated by s1 and s2 have to range within 0 and 99999999. Undesignated
digits are read as 0 (e.g. 12345 = 00012345).

DB/ BCD division (8-digit)
BCD 8-digit data in s1 is divided by BCD 8-digit data in s2. The result is stored in d1.

(s1)+1 s1 (52)+1 2
[slel7f[sf[o]t]2faf [oft1]2]af[4]s]6][7]

(d1)+1 dt (d1)+3 (d1)s2
=[ofofofoflofofas| [oft1f2]sf[s[e]o]s]

The result of the division is stored in two 32-bit WORD arrays. The lower array stores the quo-
tient (BCD 8-digit) and the upper array stores the remainder (BCD 8-digit).

If d is a bit device, the remainder of the division is not stored.

In the following cases an operation error occurs and the error flag is set:
® The BCD 8-digit data at s1, s2, or d exceed the relevant device range (error code: 4101).

@ Division by 0 (Q series and System Q = error code 4100).
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Program DBxP
Example 1 With leading edge from SM400, the following program multiplies BCD data 68347125 with BCD
data 576682. The result is stored in D502 through D505. The following program step outputs
the upper eight digits (D504, D505) at Y30 through Y4F.
MELSEC Instruction List IEC Instruction List
Lo Sh00 o h0n
MELSEC || DBF HEE347 125 DBMULTIP_M 16465347 125,164673682,var_DS0Z
HiTaga2 INT_TO_DWORD_E var_DS02[3] , war temp
Di0z INT_TO_DWORD_E var_DS0Z[4] , war_D504
Dhaey Dmf?r:n SHLE war_D504 , K16 , var_D504
ok var_e0s
5T war_Da0d
Lo Sh00
O W var_DS04 , KBY30
Ladder Diagram
Sh00 DBRAUILTIP_hd |
_J '_7 EM END |—l
16H62347126 . =1 d1 ar_DS02
16#573682 —— =2
" INT_TO_DWinRO_E |
war_DS0Z[Z] —— _IMT r| | EﬂREEU |
- [
INT_TO_DWORD_E | :::
EN EHO |—4
war_OS0Z[E] —— _INT ,_|
I» SHLE
— EN EHO
LM
16 W
OOl |
EN EHO
r = d r'—IKSYSD
a1
s1 s2 D505 D504 D503 D502
[6[8[3[4]7[1[2[s] x [o[o]s]7[a[s[8]2] ==>[o[o[3]e] [2[o[o]s] 1]5]a[e] [4]2]s]o]
Y4F-------- Y30
0[o[3]o]2[o[s]3]
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Program DB/P

Example 2 With leading edge from XB, the following program divides BCD data at X20 through X3F by

BCD data in D8 and D9. The result is stored in D765 through D768.

MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo B e W Lo B
MELSEC || DBiP KEH20 J JW E]N Erﬁ l" ar 0765 DEOMDP_ M KEH20 , var_ D9 , var_D765
3355 war_08 — =2 -
D9 D8
X3F--------mmmmomooo X20 A W, A \
[9]ofse[a]a]2]1] [1]5]2]6]|[3]7[4]8]
1 2
D766 D765 D768 D767
> |ofofofo]|o]o]o|e]||o]8]2]8][1]8]3]3
3 4
1 Dividend
2 Divisor
3 Quotient
4 Remainder
NOTE This program will not run without variable definition in the header of the program organization

unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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6.2.9 E+, E+P, E-, E-P
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ) ()
1 Not available for Q00JCPU, QO0CPU and Q01CPU
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/A0 | Special | .. Error | Number
(System, User) File Direct JCN] Function Reuister Constants Other Flag | of steps
- Register - Module % E
Bit Word Bit Word | UCNGO n
s —_— — — —_—
o o () o o SMO 3
d| — ° ° — ° ° — — —
s1 — [ J o — (] @ — o —
s2 — o o — (] o — o — SMO 4
d1 — [ J [ J — (] [ J — — —
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
"
MELSEC ! y oA | EPLUS 2 W 51,52 ,d1
E+ 51 -
MELSEC 52 - =1 d1 |—‘
d1 — 52
GX
Developer
%{ I [E+ 52 di
Variables Set Data Meaning Data Type
s Addition or subtraction data, or first number of device storing addition or
subtraction data
d Data to be added to or subtracted from, or first number of device storing such
data
s Data to be added to or subtracted from, or first number of device storing such | Real number
data
2 Addition or subtraction data, or first number of device storing addition or
subtraction data
di First number of device storing addition or subtraction data
NOTE Within the IEC editors please use the IEC commands.
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Functions

Floating point data addition and subtraction operations
E+ Floating point data addition
@ Variation 1:

Floating point data in d is added to floating point data in s. The result is stored in d.

d+1 d s+1 s d+1 d

1 1 1

1 Floating point data, data type real number

@® Variation 2:

Floating point data in s1 is added to floating point data in s2. The result is stored in d1.

(s1)+1 s (s2)+1 52 (d1)+1 d1

1 1 1

1 Floating point data, data type real number

Floating point data designated by s, d, s1, s2, and d1 have to range within:
0, 12127 < (s, d, s1, s2, d1) < +212°

E- Floating point data subtraction
® Variation 1:

Floating point data in s is subtracted from floating point data in d. The result is stored in d.

d+1 d s+1 s d+1 d

1 1 1

1 Floating point data, data type real number
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@ Variation 2:

Floating point data in s2 is subtracted from floating point data in s1. The result is stored in d1.

(s1)+1 s1 (s2)+1 s2 (d1)+1 di

1 1 1

1 Floating point data, data type real number

Floating point data designated by s, d, s1, s2, and d1 have to range within:
0, 12127 < (s, d, s1, s2, d1) < +212°

Operation In the following cases an operation error occurs and the error flag is set:
Errors @ The floating point data in s, d, s1, s2, or d1 exceed the relevant device range
(error code 4100).
Program E+P (s, d)
Example 1 . . . . . :
With leading edge from X20, the following program adds floating point data in D3 and D4 to
floating point data in D10 and D11. The result is stored in D3 and D4.
MELSEC Instruction List Ladder Diagram IEC Instruction List
M0 EFLUSP_M
MELSEC IEEP }82100 %J Jm EN ENE!" ar O3 Ifszusp_M ﬁnr_mn var D%
03 - = -
D4 D3 D11 D10 D4 D3
5961437 | + | 12003.2 | o | 17964.64
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Program E-P (s, d)
Example 2

With leading edge from SM400, the following program subtracts floating point data in D10 and

D11 from floating point data in D20 and D21. The result is stored in D20 and D21.

MELSEC Instruction List Ladder Diagram IEC Instruction List
0 EMINUISP_M
LD SRMD0 e LD ShHO0
MELSEC || EP g;g Jm EN E“ﬂ !" ar_pzn EMINUSP M war D10, war_D20
D21 D11 D10 D20
97365.2 | - | 76059.8 | o | 21305.41

Program E+P (s1, s2, d)
Example 3

With leading edge from X20, the following program adds floating point data in D3 and D4 to
floating point data in D10 and D11. The result is stored in RO and R1.

MELSEC Instruction List

Ladder Diagram

IEC Instruction List

o o o ER LUSP‘S‘hEND | wan
MELSEC || B+P g?n war 05 e o [ ar RO EPLUSP_3_M  var_D3 , var_010 , var_RD
RO war_010 —— =2
D4 D11 D10 RO
5961437 12003.2 | o | 17964.64
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Program
Example 4

NOTE

E-P (s1, s2, d)

With leading edge from SM400, the following program subtracts floating point data in D20 and
D21 from floating point data in D10 and D11. The result is stored in D30 and D31.

MELSEC Instruction List Ladder Diagram IEC Instruction List

war_| D1D_ s1
0z
D30 var_DE0—— sZ

Lo M0 snmnn g CMINUSPAM | Lo ShidaD
meLsEE || ER oo ) | ERMINUSP_3 M war D10, war_D20 , var_030

D11 D10 D21 D20 D31 D30
97365.2 | - | 76059.8 | o | 21305.41

This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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6.2.10

CPU

Devices
MELSEC Q

GXIEC
Developer

GX
Developer

Variables

NOTE

Ex, ExP, E/, E/P

AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ] [ )
1 Not available for Q00JCPU, QO0CPU and Q01CPU
Usable Devices
Internal Devices MELSECNETA10 | Special | .. oOther | Error |Number
(System, User) File Direct JLN1 Function : Constants Flag | of steps
Register Module | Register E
Bit Word Bit Word | ychGl | 40 u

s1], — [ ] [ ] — o [ ] — —

s2 — o o — o o — — SMO 4
i — o o — () o — —

MELSEC Instruction List Ladder Diagram IEC Instruction List
E* 51 Lot | EMUL_t 51,52, dl
MELSEC 53 = a1 L
di _ =2
%{ I 52 d1
Set Data Meaning Data Type
1 Data that will be multiplied or divided, or first number of device storing data that
will be multiplied or divided
s2 Data to multiply or divide by, or first number of device storing such data Real number
d1 First number of device storing the operation results of multiplication or division
operation

Within the IEC editors please use the IEC commands.
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Functions Floating point data multiplication and division operations
Ex Floating point data multiplication
Floating point data in s1 is multiplied with floating point data in s2. The result is stored in d1.

(s1)+1 s (s2)+1 2 (d1)+1 d1

1 Floating point data, data type real number

Floating point data designated by s1, s2, and d1 have to range within:
0, +21%7 < (s1, 52, d1) < 2129

E/ Floating point data division
Floating point data in s1 is divided by floating point data in s2. The result is stored in d1.

(s1)+1 s1 (s2)+1 s2 (d1)+1 di

1 Floating point data, data type real number

Floating point data designated by s1, s2, and d1 have to range within:
0, +21%7 < (s1, 52, d1) < +2129

Operation In the following cases an operation error occurs and the error flag is set:

Errors @ The floating point data at s1, s2, or d1 exceed the relevant device range (error code 4100).

@ Division by 0 (error code 4100).
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Program ExP

Example 1 With leading edge from X20, the following program multiplies floating point data in D3 and D4

with floating point data in D10 and D11. The result is stored in RO and R1.

MELSEC Instruction List Ladder Diagram IEC Instruction List
LD 320 an FRCE LD 320
MELSEC || EP k3 | JW ';“ E'L?!" o RO EMUILF_hd war_D3 , war_010 , war_R0
010 war, _D1IJ: =2 -
RO -
D4 D3 D11 D10 R1 RO
36.78965 | = | 11.92786 | o | 438.8218
Program E/P
Example 2 . . : - . . .
With leading edge from SM400, the following program divides floating point datain D10 an D11
by floating point data in D20 and D21. The result is stored in D30 and D31.
MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo Shidan M‘m e E“ND | Lo S0
MELSEC EP (x}) var | D]IJ |_' ar D30 ED [P _h war_010 , var_D20 , war_D30
ggg var_D20—— s2
D11 D10 D21 D20 D31 D30
52171.39 | /] 9.73521 | o | 5359.041
NOTE This program will not run without variable definition in the header of the program organization

unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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6.2.11 BK+, BK+P, BK-, BK-P
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ) [ )
Devices Usable Devices
MELSEC Q Internal Devices MELSECNETA0 | Special | o100 Error | Number
(System, User) File Direct JCNI Function Reuister Constants Other Flag | of steps
: Register - Module | "¢ K, H (16#)
Bit Word Bit Word | NGO n
s — ® ° — — — — — —
s2| — — — — — —
o o L SMO 5
d — o o — — — — — —
n ( o o o ( o o o —
GXIEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
BKPLUS |
B+ =1 = BEPLUS_h 1,52 ,n,4d
MELSEC 52 - E1N ENg »
d ~ 52
n -
GX
Developer
| [ BK+ 51 52 n
Variables Set Data Meaning Data Type
s Data to be added to or subtracted from, or first number of device storing such
data
) Addition or subtraction data, or first number of device storing addition or .
subtraction data BIN 16-bit
d First number of device storing results of operation
n Number of data blocks
NOTE Within the IEC editors please use the IEC commands.
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Functions BIN block addition and subtraction operations
BK+ BIN block addition

An addition operation instruction for BIN block data consists of the instruction itself, two desig-
nated devices s1 and s2 to be added, a device d to store the result, and the number of data
blocks to be added.

It adds the nth 16-bit block in s1 to the nth 16-bit block in s2, beginning with the first number of
device. The result of each block addition is stored in d.

s1 1234 (BIN s2 4000 (BIN

) d 5234 (BIN)
(s2)+1 | 1234 (BIN) d+1 [ 5801 (BIN)
)| = )

)
(s1)+1 | 4567 (BIN)T
(s1)+2 [-2000 (BIN) (s2)+2 [-1234 (BIN d+2  [-3234 (BIN
n _

s1+(n-2) [-1234 (BIN) l s2+(n-2)| 5000 (BIN) l d+(n-2)| 3766 (BIN)

s1+(n-1)| 4000 (BIN) s2+(n-1)| 4321 (BIN) d+(n-1)| 8321 (BIN)

I
¢

The addition operation is conducted in 16-bit units.
The constant designated by s1 must be BIN 16-bit data ranging from -32768 to 32767.

b15 ----- b0 b15 ----- b0
s1 1234 (BIN) d 5555 (BIN)
(s1)+1 | 4567 (BIN) T b0 d+1 | 8888 (BIN)
(s1)+2 [-2000 (BIN) d+2 | 2321 (BIN)

" 2 [ 4321 (BIN

A0 BN, ; = *2 (2T,
s1+(n-2)[-1234 (BIN) d+(n-2) | 3087 (BIN)
s1+(n-1)| 4000 (BIN) d+(n-1) | 8321 (BIN)

The most significant bit of each block determines, whether data in s1, s2 or d are positive
(bit = 0) or negative (bit = 1).

If the least significant bit of a block is fallen below or the most significant bit of a block is
exceeded, the carry flag is not set.
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BK- BIN block subtraction

A subtraction operation instruction for BIN block data consists of the instruction itself, two
designated devices s1 and s2 to be added, a device d to store the result, and the number of
data blocks to be subtracted.

It subtracts the nth 16-bit block in s2 from the nth 16-bit block in s1, beginning with the first
number of device. The result of each block addition is stored in d.

s1 8785 (BIN) 52
(s1)+1 | 8888 (BIN) (s2)+1
(s1)+2 | 9325 (BIN) [-] (s2)+2

s1+(n-2) | 5000 (BIN) l

s1+(n-1) | 4352 (BIN)

1234 (BIN 7551 (BIN)

) d
5678 (BIN) T d+1 [ 3210 (BIN)
9876 (BIN) > d+2 | -551 (BIN)

s2+(n-2) | 4321 (BIN) JL d+(n-2)| 679 (BIN)

s2+(n-1)| 4000 (BIN) 352 (BIN)

s —

The subtraction operation is conducted in 16-bit units.
The constant designated by s2 must be BIN 16-bit data ranging from -32768 to 32767.

b15 ----- b0 b15----- bo
s1 8765 (BIN) d -115 (BIN)
(s1)+1 | 8888 (BIN) b15 - - bo d+1 8 (BIN)
(s1)+2 ﬂ : E| 32 = d+2 ﬂ :
s1+(n-2)| 5000 (BIN) d+(n-2)|-3880 (BIN)
s1+(n-1)| 4352 (BIN) d+(n-1)|-4528 (BIN)

The most significant bit of each block determines, whether data in s1, s2 or d are positive
(bit = 0) or negative (bit = 1).

If the least significant bit of a block is fallen below or the most significant bit of a block is
exceeded, the carry flag is not set.

Operation In the following cases an operation error occurs and the error flag is set:
Errors ® The number of data blocks in s1, s2 or d exceeds the relevant device range.
@® The device s1 overlaps with the devices s2 or d.
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Program BK+P
Example 1 Wi . . -
ith leading edge from X20, the following program adds BIN block data beginning from D100
to BIN block data beginning from RO. The result of the operation is stored beginning from D200.
The number of blocks (4) added is stored in DO.
MELSEC Instruction List Ladder Diagram |IEC Instruction List
20 BKPLUSP_M
MELSEC II;DK+P }IfIDDD “J 0100 I;" EHE |r' D200 Il5|I3<PLUSP_M )I?FIJD . RO, DD, DZOD
RO R — 52
Dzo0 00 1y
oo
b15 ----- b0 b15 ----- b0 b15 ----- b0
D100 | 6789 (BIN) RO | 1234 (BIN) D200 | 8023 (BIN)
D101 | 7821 (BIN) R1 | 2032 (BIN) D201 | 9853 (BIN)
D102 | 5432 (BIN) R2 (-3252 (BIN) = D202 | 2180 (BIN)
D103 | 3520 (BIN) R3 [-1000 (BIN) D203 | 2520 (BIN)
Do
Program BK-P
Example 2

With leading edge from X1C, the following program subtracts a constant 8765 from BIN block

data beginning from D100. The result of the operation is stored beginning from RO. The number
of data blocks (3) subtracted is designated by a constant K3.

MELSEC Instruction List Ladder Diagram IEC Instruction List
LD we HE [ BRMINUISP I | Lo e
MELSELC BE-P oion DIDD_ =1 BEMIMUSP_Wd D100, 8765 , 3, RO
ka765 aFES —— =2
RO i n
k3
b15 ----- b0 b15 ----- b0

D100 [12345 (BIN) b15 ----- RO 3580 (BIN)

D101 | 8701 BIN)| [-] [8765 (BIN)] => Ri| -64 (BIN)

D102 | 3502 (BIN) R2 5263 (BIN)
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6.2.12 $+, $+P
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ] [ )
1 Not available for Q00JCPU, QO0CPU and Q01CPU
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special TR Other Error | Number
(System, User) File Direct JCN] Function : Constants Fla of steps
; Register g p
- Register N Module 7 $
Bit Word Bit Word | UCNGO n ]
s —_— — R — — —_—
® ® ® SMO0 3
d| — ° ° — — — — — —
s — o o — — — — o —
s2 — o o — — — — o — SMO0 4
d1 — ) o — — — — — —
GXIEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
s STRIMG_PLUS_3_hd
o : - END l_. STRING_PLUS 3 M 51,52, dl
. ” — =1 d1
MELSEC 52 ~ =l r
d1
GX
Developer
%{ I ES 52 d
Variables Set Data Meaning Data Type
S Data to be linked, or first number of device storing such data
d First number of device storing results of operation
s Data to be linked, or first number of device storing such data Character string
s2 Data to be linked, or first number of device storing such data
d1 First number of device storing results of operation
6-72
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Functions

Operation
Errors

Character string linking operations
$+ Character string linking
® Variation 1:

Character string data in s is appended to character data in d. The linked character string is
stored in d.

The linked character string begins with the character at the least significant byte in d and ends
with the code "00H" in s.

b15---b8 b7----b0 b15---b8 b7----h0 b15---b8 b7----b0
d (424 (B) ' 41H (A) s [324 (2) T 314 (1) d [424 (B) ' 41 (A)
d+1 (441 (D) | 43u (C) s+1/341 (4) | 330 (3) d+1{44n (D) | 43u (C)
d+2[00n 1 45H (F) s+2|36H (6) ' 354 (5) = d+2[ 310 (1) 1 45H (F)
"ABCDE" S+3 00H d+3|331 (3) | 32 (2)

"123456" d+4[35H (5) 1 34u (4)

d+5{00n | 36H (6)

'ABCDE123456"

The code "00H" indicates the end of a character string. When two strings are linked, in the first
string this code is ignored and the "00H" of the second string marks the end of the linked string.

@® Variation 2:

Character string data in s2 is appended to character string data in s1. The linked character
string is stored in d1.

The linked character string begins with the character at the least significant byte in s1 and ends
with the code "00H" in s2.

b15--- b8 b7----h0 b15--- b8 b7- - -- b0 b15---b8 h7----b0
s [461 (F) ' 484 (H) s2  [351 (5) ' 31u (1) d1 [46n (F) ' 48 (H)
(s1)+1[2DH () | 41n (A)| [ (s2)+1[39 (9) | 33w (3)] = (d1)+1[2DH (-) | 41u (A)
(s2)+2 00H (s2)+2| 00w | 41n (A) (d1)+2| 354 (5) 1 31u (1)
(d1)+3 ]394 (9) | 33u (3)
(d1)+4 | 001 41 (A)

The code "00H" indicates the end of a character string. When two strings are linked, in the first
string this code is ignored and the "00H" of the second string marks the end of the linked string.

In the following cases an operation error occurs and the error flag is set:
@ The linked character string cannot be stored (error code 4100).

@ The storage device numbers designated by s, d ,s1, s2, and d1 overlap (error code 4101).
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Program S+P
Example 1 . . . . . .
With leading edge from X0, the following program links character string data in D10 through
D12 to the character string "ABCD". The linked character string is stored in D10 through D14.
MELSEC Instruction List Ladder Diagram IEC Instruction List
MELSEC !SfF '}'?;BCD" %J Jm = STRING_PLUSP_ME"‘;!" = 010 I§$R|NG_PLUSP_}$1 “ABCOT , war_D10
oo
b15--- b8 b7 ---- b0 b15--- b8 b7 ---- b0
D10| 624 (b) ' 61n (a) D10| 624 (b) ' 61H (a)
D11| 64n (d) | 631 (c) 'ABCD' > D11| 64n (d) | 631 (c)
D12| 00H " 65H (e) D12| 414 (A) ' 65H (e)
D13 | 434 (C) | 424 (B)
D14| 004 | 44u (D)
]
1"00H" indicates the end of character strings and is stored automatically.
Program S+
Example 2 . . . . . .
While X0 is set (1), the following program links character string data in D10 through D12 to a
character string "ABCD". The linked character string is stored from D101 through D104.
MELSEC Instruction List IEC Instruction List
LD Eii] LD Eii]
MELSEC I+ (1} ]1) STRING_PLUS_3 W war_010, "&BC0", war_D100
“spCO"
oioo
Ladder Diagram
il STRING_PLUS_3_hd |
| ——— BN ENO - o100
e — g i
b15--- b8 b7 ---- b0 b15--- b8 b7 ---- b0
D10| 624 (b) ' 61u (a) D100 | 624 (b) ' 61 (a)
D11| 64n (d) | 634 (c) "ABCD" > D101 | 644 (d) | 63n (c)
D12| 00 | 654 (8) D102 | 411 (A) ' 65H ()
D103 | 43x (C) ! 424 (B)
D104 | 00H | 444 (D)
]
1"00H" indicates the end of character strings and is stored automatically.
NOTE This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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6.2.13 INC, INCP, DEC, DECP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ) [ ) [ ) [ ) [ ) [ )
I?II(IEEVLIg?ESC A Usable Devices 5lg Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer|Level | £ | @ | | Flag | Flag
— o -]
x|Y(m{L|s|B|F|T|c|p|w|R|ao[at|z|v| Kk |HP|1] N EEEMgmz""g""’
(16#) 5| E M9011
a2
Kt | 3
d (2K AX 2K BN B 2K 2K BN BN A 2K 2K BN A J ;4.‘. o
1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in the Programming Manual for the
according number of steps.
Devices i
MELSEC Q Usable Devices
- - Error | Number
Internal Devices MELSECNET/10 Special
(System, User) File Direct JCN Function RLm:ger Constants | gy Flag | of steps
: Register : Module % K, H (16#)
Bit Word Bit Word | UCN\GO n
d (J o o o (J o o — — — 2
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
INC d ~ EJNC—E“ND | INC_M d
MELSEC a L
e
GX
Developer
P{ I ‘N d
Variables Set Data Meaning Data Type
d First number of device conducted by INC (add 1) or DEC (subtract 1) operation. | BIN 16-bit
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BIN 16-bit increment and decrement operations
INC BIN 16-bit increment
Adds 1 to device designated by d (16-bit).

Functions

bl15 ————— L t‘)o bl15 A \
| 5678 (BIN) |+1 o |

5679 (BIN) |

If the content of d is 32767, the result after incrementing is -32768.

DEC BIN 16-bit decrement
Subtracts 1 from device designated by d (16-bit).

o o b
[ se78BN) |1 o

5677 (BIN) |

If the content of d is O, the result after decrementing is -1.
If the content of d is -32768, the result after decrementing is 32767.

INCP

With leading edge from X8, the following program outputs the actual value of the counter (nom-
inal value = 9999) CO through C20 (CO plus Z1) at Y30 through Y3F as BCD data. Z1 is reset
(RST Z1), if Z1 is equal to 21 (LD = K21 Z1) or if the reset input X7 is set.

Program
Example 1

IEC Instruction List

MELSEC Instruction List

Lo B
MELSEC BCOP ozt
K30
INCP Zl
LO= K21
1
oR W7
RET Zl

Ladder Diagram

s BCOF_M LD 3
11 EN ENO BCOF_M COZ1, K430
COFl —— 5 d K4ra0 INCP_h z1
LD_EQ_M 2,21
INCP_M OR 7
EN END RST_M z1
dl -z

LO_EQ_M

. EH ENO
21— =l
Zl — 51
Lo

RET_M |
ENENO -

d —Z1
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Program
Example 2

DECP

The following example shows a down counter program. With leading edge from X7, this pro-
gram stores a value 100 in D8. While M38 is not set, data in D8 is decremented by 1 with lead-
ing edge from X8. At D8 = 0, M38 is set.

MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo o Ex MOVE M Lo i
MELSEC MO0WP K100 _J J— EHN "EHO - MADP_BA 100, D%
[ak} 10— £ d —D2
Lo ]
AHI 2] Lo iz
DECP [ak} ANDOMN hz2
LO= ] OECP_M i)
aut r?.'gs JXB TEB ey LO_EQ_M a, 02
|y - EN ENO _EQ | .
L B ] 5T M3
LO_EQ_M M5
EN BNO [
0— =1
08— =2
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6.2.14

CPU

Devices
MELSEC A

Devices
MELSEC Q

GXIEC
Developer

GX
Developer

Variables

DINC, DINCP, DDEC, DDECP

AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ] [ ] [ ] [ ] [ ] [ ]
Usahle Devices sS|la Carry | Error
= | @
Bit Devices Word Devices (16-bit) Constant |Pointer|Level| £ | % | | Flag | Flag
AR
H s|&|= M9010
X|{YM(L|(S|B|F|T|C|[D{W|R|AO|A1|Z |V K(.'ﬁ#)PI N = | E M9012M9011
el =
1 K1 3
d (K 2K AN A A K 2K 2K 2K AN B J (2 J Kls.z. [ ]
1 Except for AnN CPU

2 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in the Programming Manual for the
according number of steps.

Usable Devices
- - Error | Number
Internal Devices MELSECNET/10 Special
(System, User) File Direct JCNJ Function Rngg{er Constants | Other | Flag | of steps
: Register : Module g K, H (16#)

Bit Word Bit Word | uCnGO n 1]

d o o o [ J ([ J o o — — — 21
1 The number of steps depends on the device and the type of CPU.

If a QnA-CPU or a System Q single processor CPU is used: 2
If a System Q multi processor CPU is used with
internal word devices (except for file register ZR): 3
constants: 3
Bit Devices, whose device numbers are multiplies of 16, whose digit designation is K8,
and which use no index qualification: 3
If a System Q multi processor CPU is used with devices other than above mentioned: 2

MELSEC Instruction List Ladder Diagram IEC Instruction List

DIMC_
DINC d - DINC_M d
MELSEC . ENg r -
[
P{ I [DING 4

Set Data Meaning Data Type
d First number of device conducted by INC (add 1) or DEC (subtract 1) operation. | BIN 32-bit
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Functions BIN 32-bit increment and decrement operations
DINC BIN 32-bit increment
Adds 1 to device designated by d (32-bit).

d+1 d d+1 d

A A A

b’31——- b16'b15 --- I;O b’31—-- b16’b15 -=- t‘rO
| 73500 BIN) |+1 © | 73501 (BIN) |

If the content of d is 2147483647, the result after incrementing is -2147483648.

DDEC BIN 32-bit decrement
Subtracts 1 from device designated by d (16-bit).

d+1 d d+1 d
I_A_V_;\ I_A_Y_A_\
b31--- b16b15 -~ bO b31--- b16b15 - -~ b0
| 73500 BIN) |-1 | 73499 BIN) |

If the content of d is O, the result after decrementing is -1.
If the content of d is -2147483647, the result after decrementing is 2147483647.

Program DINCP

Example 1 With leading edge from X0, the following program adds 1 to data in DO.

MELSEC Instruction List Ladder Diagram IEC Instruction List

l— EN EHO
MELSEC DOIMCP oo J d r ar OO0 DIMCP_M war_Do
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Program DINCP
Example 2 . . .
With leading edge from X0, the following program adds 1 to data at X10 through X27. The
result is stored in D3 and D4.
MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo w J}m g o g
MELSEC OhA0P KEH10 KEHID = d !l war 03 OhA0%P_Mt K0, war_DO3
k] E—— - OINCP_hd war_D3
OINCP [1K]
DINCP_M
EH EHO
d ——aar_03
Program DDECP
Example 3 With leading edge from X0, the following program subtracts 1 from data in DO.
MELSEC Instruction List Ladder Diagram IEC Instruction List
" — S
S P
R e R
Program DDECP
Example 4 . . . .
With leading edge from X0, the following program subtracts 1 from data in X10 through X27.
The result is stored in D3 and D4.
MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo ] o i LY Lo ]
1 EN END war
MELSEC DOhdd P DKG;}{HJ ‘> ‘—‘ﬁ = d | war 03 gg‘g;ﬁ:ﬁ \'f::{jnng 03
OOECP [1k]
ODECP_M
EN END [~
d —arar_D03
NOTE This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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6.3 Data Conversion Instructions

The following instructions convert different data types:

MELSEC ]nstruction

MELSEC ]nstruction

Conversion in in
MELSEC Editor IEC Editor
BCD BCD_M
BIN (16-/32-bit) BCDP BCDP_M
BCD (4%8-digit) DBCD DBCD_M
DBCDP DBCDP_M
BIN BIN_M
BCD (438-digit) BINP BINP_M
BIN (16-/32-bit) DBIN DBIN_M
DBINP DBINP_M
FLT FLT_M
BIN (16d/32-bit) FLTP FLTP_M
Floating Point Data DFLT DFLT_M
DFLTP DFLTP_M
INT_MD
INT
INT_E_MD
INT_P_MD
Floating Point Data INTP INT_P_E_MD
BIN (16l{/32-bit) DINT DINT_MD
DINT_E_MD
DINT_P_MD
DINTP
DINT_P_E_MD
BIN 16-bit DBL DBL_M
BIN gz-bit DBLP DBLP_M
BIN 32-bit WORD WORD_M
BIN l116-bit WORDP WORDP_M
GRY GRY_M
BIN (16-/32-bit) GRYP GRYP_M
GRAY CgDE Data DGRY DGRY_M
DGRYP DGRYP_M
GBIN GBIN_M
GRAY CODE Data GBINP GBINP_M
BIN (169/32-bit) DGBIN DGBIN_M
DGBINP DGBINP_M
NEG NEG_M
Son Reversal
(Complement of 2) DNEG DNEG M
DNEGP DNEGP_M
Sign Reversal ENEG ENEG_M
Floating Point Data ENEGP ENEGP M
BIN Block (16-bit) BKBCD BKBCD_M
BCD Blocl:ik (4-digit) BKBCDP BKBCDP_M
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MELSEC Instruction MELSEC Instruction
Conversion in in
MELSEC Editor IEC Editor
BCD Blozﬁk (4-digit) BKBIN BKBIN_M
BIN Block (16-bit) BKBINP BKBINP_M
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6.3.1

CPU

Devices
MELSEC A

Devices
MELSEC Q

GXIEC
Developer

GX
Developer

Variables

BCD, BCDP, DBCD, DBCDP

AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ o { ] o [ ] { ]
Usable Devices _g ;’? Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer| Level % - kS Flag | Flag
Z|c
X|Y|[m[L|[S|B|F|T|c|D|wW|R|A0|A1|Z]|V K“:#)Pl N%ésmgmzmgg]?
BCD
AN AN AN BN AN K BN AN BN AN K AN AN AN AN BN J KJ51. °
d ( A AKX AN AKX BN BN AN AKX BN BN AN AN BK BN J Ke | @
DBCD
S| 0000000 e e e e e e o }1191. °
d ( AN 2N AN 2K BN BN BN BK AK AN AN ) o Ke | @

1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in this Programming Manual for the
according number of steps.

Usable Devices
Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JLN Function | oo icter Constant Other Flag | of steps
Register Module %n K, H (16%)
Bit Word Bit Word UCNGC
S o o o o o o o o —
SMO0 3
d () o ([ [ ( ( { — —
MELSEC Instruction List Ladder Diagram IEC Instruction List
B O_hd |
BCO = = BCO_M z.d
MELSEC d . ENg r
=

| r
Pl [BoD s d

Set Data Meaning Data Type
s BIN data, or first number of device storing BIN data. BIN 16-/32-bit
d First number of device storing BCD data. BCD 4-/8-digit
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Functions Conversion from BIN data into BCD data
BCD Conversion from BIN 16-bit data into BCD 4-digit data
BIN data in s (0 to 9999) is converted into BCD data. The result is stored in d.

The most significant two bits of BIN data in s must be reset (0) when converted into BCD 4-digit

data.
32768 8192 2048 512 128 32 8 2
|16384|4096 | 1024| 256 | 64 | 16 | 4[1 | 1
s = BIN 9999 |o]o|1|o|o|1|1|1|o|o|o|o|1|1|1|1|
—
0! @
8000 2000 800 200 80 20 8 2
| 4000 | 1000 | 400 | 100 | 40 | 10 | 4 | 1
d = BCD 9999 1]
1000 100 10 1

DBCD Conversion from BIN 32-bit data into BCD 8-digit data
BIN data in s (0 to 99999999) is converted into BCD data. The result is stored in d.

The most significant five bits of BIN data in s must be reset (0) when converted to BCD 8-digit
data.

S+1 S

2" .
s BIN99999999 [0]ofo]ofo]1]o[1]t[1]t[1]o[1]o[1]t]1]1]o[o[o[o[o*[1]*[1][1]1]1]1]
H/_/

0!

g

x107 x106 x105 x 10° x 10° x 10° x 10' x1o0
o|1|o|1|1|1|1|1
10000000/ 100000/ 1000/ 10/
1000000 10000 100 1

d BCD 99999999

d+1 d
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Data Conversion Instructions BCD, BCDP, DBCD, DBCDP

Operation In the following cases an operation error occurs and the error flag is set:

Errors ® BIN 16-bit data in s exceeds the relevant device range of 0 to 9999

(Q series and System Q = error code 4100).

® BIN 32-bit data in s+1 or s exceed the relevant device range of 0 to 99999999
(Q series and System Q = error code 4100).

Program BCDP

Example With leading edge from SM400, the following program outputs the current value in C4 (5678)

to Y20 through Y2F. The output module displays the value on the display unit.

MELSEC Instruction List Ladder Diagram IEC Instruction List
hikd0 BCOP_M
Lo ShH00 = LD Shid0n
MELSEC BCOP E:\fgn J Jicq_ ISEN ENE |r‘ KD BCOP_hi Cd | Kd¥I0
s 2
8 vor Y20
1 SSES Bens
loftloftT Jolrft]oT Jo1]1]tT Tt]ojofo]

1 Qutput power supply
2 Output module
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BIN, BINP, DBIN, DBINP

Data Conversion Instructions

6.3.2 BIN, BINP, DBIN, DBINP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
(] (] (J (] [ J (J
Devices f Sla
MELSEC A Usable Devices % g Carry | Error
Bit Devices Word Devices (16-hit) Constant (Pointer| Level | S | < | | Flag | Flag
| o=
|| =
H 5= M9010
X|Y|M|L|S|B|F|T|C|D|{W|R|AD|A1|Z |V K(16#)PI NEE M9l]12M9[].|1
BIN
S 00000000666 e e o o o e Kt | 5
L@ (]
d ( 2K 2N 2K BN BN BN BN BN BN BN BN BN BN BN J ke |@
DBIN
CEE BN BN BN BN BN BN BN BN BN BN BN BN J o Kjg. °
d ( B 2K AN BN A BN AN AN BN AN BN J o ke |@'
1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in this Programming Manual for the
according number of steps.
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 | Special | | ... Other | Error | Number
(System, User) File Direct JLN1 Function Reuister Constant Flag | of steps
Register Module %n K, H (16%)
Bit Word Bit Word UCNGCI U
s o o o [ J ([ J ([ o o —
SMO 3
d o o o [ J [ J [ J o — —
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
BIN s s L | BIN_M s.d
MELSEC d a L
=7
GX
Developer
F | "BIN s d
Variables Set Data Meaning Data Type
s BCD data, or first number of device storing BCD data. BCD 4-/8-digit
d First number of device storing BIN data. BIN 16-/32-bit
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Data Conversion Instructions B|N, B|NP, DBlN, DBINP

Functions

Operation
Errors

Conversion from BCD data into BIN data
BIN Conversion from BCD 4-digit data into BIN 16-bit data
BCD data in s (0 to 9999) is converted into BIN data. The result is stored in d.

The most significant two bits of BIN data in d must be reset (0) when converted from BCD
4-digit it data.

8000 2000 800 200 80 20 8 2
| 4000 | 1000 | 400 | 100 | 40 | 10 | 4 | 1
1 1 1 1 1 1

s = BCD 9999 [1]oJo[1]1]oJo]1][1]o]o]1[1]o]o]1]

Y g

1000 100 10 1

0

32768 8192 2048 512 128 32 8 2
| 16384 | 4096 | 1024 | 256 | 64 | 16 | 4 | 1
1 1 I 1 ! I 1 |

d = BIN 9999 [oJo[1]oJo]t1[1]1]oJofoJo1[1]1]1

0!

DBIN  Conversion from BCD 8-digit data into BIN 32-bit data
BCD data in s (0 to 99999999) is converted to BIN data. The result is stored in d.

The most significant five bits of BIN data in d must be reset (0) when converting from BCD
8-digit data.

s+1 S

x 10 x 10° x 10° x 10 x 10° x 10° x 10’ x 10°

A A A A A A A A
— v v v v \J \ v —

W <+ AN v~ O F AN 0O F N ~ 0O N~ O F N ~ O F N O F N ~ 0O F N+
s =BCD 99999999 [1]o]o[1[1]oJo[1]1]oJo]1]1]o]o[1]1]o[o]1]1]o]o[1]1]o]o[1]1]0]0]1]

10000000/ 100000/ 1000/ 10/
1000000 10000 @ 100 1

d =BIN 99999999  [0]o]o[o]o[1]o[1]1]1]1]1]o]1]o[1]1][1][1]o]oJofofo[1[1[1[1[1]1]1]1]
H/_/

0!

In the following cases an operation error occurs and the error flag is set:
® The individual digits in s do not range within O to 9.

® When a Q series CPU or a CPU of the System Q is used, this error can be suppressed by
turning SM722 ON. However, the instruction is not executed regardless of the status of
SM722 if the specified value in s is out of range.
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BlN, B|NP, DBlN, DBINP Data Conversion Instructions

NOTE Due to the switching delay of BCD display units, errors in the program execution might occur with
special relays M9036 or M9037 as input condition. In this case BCD data should first be set by
a regular input device and then converted (A series only).
3036 BIN_h | 0 BIN_ |
| ———— BN ENDl_- | ——+——En ENDl_-
il — = d [—00 kil — = d [—00
Program BINP
Example 1 With leading edge from SM400, the following program converts BCD data in X10 through X1B
into BIN data. The result is stored in D8.
MELSEC Instruction List Ladder Diagram IEC Instruction List
LD MO0 ShH00 BINP_M
MELSEC BINP DK‘SS}HD %J Jm EN ENg !_' na IélleF_M SKGNEI;J Dg
||| =
3 — || = || =
o a LI TR
1
00|10 00|11 01|10
S bLwnoo o <<o o N~ © W< MmN - O
§ RERX XXRX XXXX XRXX
K3$(10
2
T Input power supply
2 Input module
3 Available inputs
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Data Conversion Instructions

BIN, BINP, DBIN, DBINP

Program DBINP
Example 2 . . . _
With leading edge from X8, the following program converts BCD data at X10 through X37 into
BIN data. The result is stored in DO through D1.
MELSEC Instruction List Ladder Diagram
Lo w —JXSJ— ENDBlNP_gnND !_‘
MELSEC DBIMP KEHE0 KEXI0 & d |—war_Da
o gg DMULTLSJ\END |
K1000 war D8 — =1 dt | ar 05
05 1000 —— =2
BIN K410 BIN_M |
oz EN  TEND r
O K K410 . = ] '_IDZ}
o4 e Eho
0+ g: 0= d r,—D4
oo
INT_TU_DWURD_EEND ‘
D2 —— _INT —
IEC Instruction List gy oTO-BWeREE ‘ | en'ei |
04— _INT ,—| _IN r
- TIN
L SHL_E
Lo HE — EN ENO
DBINF_ K20 . var_D9 o
ORMULTI_Z M war D9, K1000 , var_O5 -
BIH_t k10, O3
MG K o4 . DUWORD_TO_DINT_E o |
INT_TO_DMyORD_E O, var_D03 - oworn s
SHL_E war_03 |, K16, war_D03
INT_TO_DWidRD_E O3 | var_temp OPLUS 3 b |
LD var_D3 — TED
u]3 war_temp va:ESEI[JDS]: z; 4 ar.0o
5T war_D3 -
Lo HE
OPLUS_2 M war_03 , var_DS[0] . war_O0
— — — — — — — — — —
— —— — — — — — —J — —
1 | | | | | | | | | |
1
X37-X34 X33-X30 X2F-X2C X2B-X28 X27-X24 X23-X20 X1F-X1C XiB-X18 X17-X14 X13-X10
2
1 Input power supply
2 Input module
NOTE BCD data at X10 through X37 exceeding the relevant device range of 2147483647 cannot be

processed by 32-bit devices! In this case the values in DO and D1 become negative. For further
datails see chapter "Processing numerical data" in the Programming Manual.

This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual..
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FLT, FLTP, DFLT, DFLTP

Data Conversion Instructions
6.3.3 FLT, FLTP, DFLT, DFLTP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ] ()
1 Not available for Q00JCPU, QO0CPU and Q01CPU
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) R File Direct JCN FMungti?n Register KCol_rlls(t1a6n#) Other Flag | of steps
egister odule ,
Bit | Word Bit | Word | UDNGD | I
S o o o [ J o o o o — — 3
d — o o — o o — —
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
FLT_h |
FLT E - FLT z.4d
MELSEC d . ENg r
=
GX
Developer
F | [FLT s d
Variables Set Data Meaning Data Type
S BIN data, or first number of device storing BIN data BIN 16-/32-bit
d First number of device storing floating point data. Real number
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Data Conversion Instructions FLT, FLTP, DFLT, DFLTP

Functions Conversion from BIN data into floating point data
FLT Conversion from BIN 16-bit data into floating point data
BIN 16-bit data in s is converted into floating point data. The result is stored in d.

S d+1 d

I —

« J
N
1

1 Floating point data, data type real number

BIN 16-bit data designated by s has to range within -32768 and 32767.

DFLT Conversion from BIN-32 bit data into floating point data
BIN 32-bit data in s is converted into floating point data. The result is stored in d.

s+1 S d+1 d

Y
BIN 32-bit 1

1 Floating point data, data type real number

BIN 32-bit data designated by s and s+1 have to range within -2147483648 and 2147483647.

Due to the fact that floating point data (data type real number) is processed by simple 32-bit
procedures, the number of significant bits is 24 for a binary display, or approx. 7 digits for a dec-
imal display.

The result of the conversion is rounded off at the 25th bit. All higher bits are eliminated. For this
reason, if the resulting integer exceeds a range of -16777216 to 16777215 (BIN 24-bit value),
errors may occur in the conversion.

b31 ----- b24b23- - -- - b16 b15------ b8b7------- b0
222030030 [0:0:0:0[111:01[0:011[1:0111] [11:11[1:0:0:0[1:1:0:0[1[111:0] => 222030032

—
[
y
b31 ----- b24b23- - - - - b16 b15------ b8b7------- b0
372588919 [0:0:0:1]0:111:0[0:0:1:1J0:1:0:1] [011:0:0[0:0:0:1[0:111[1]01:111] > 372588912

——
[ o
,

1 Rounded off
2 Eliminated
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FLT, FLTP, DFLT, DFLTP

Data Conversion Instructions

Program FLTP
Example 1

floating point data. The result is stored in DO and D1.

With leading edge from SM400, the following program converts BIN 16-bit data in D20 into

MELSEC Instruction List

LD ShM0D
MELSEC FLTP nzo
oo

Ladder Diagram

FLTP_hd |

Sh0D
iij Ii EH ENg |—-

020 — = [—war_D0

IEC Instruction List

Lo ShHO0
FLTA_M D20 , war_D0

D20 D1 DO
— 15923
1 2

1BIN 16-bit data

2 Floating point data, data type real number

Program DFLTP
Example 2

into floating point data. The result is stored in DO and D1.

With leading edge from SM400, the following program converts BIN 32-bit data in D20 and D21

MELSEC Instruction List

LD ShHO0
MELSEC DFLTR Dzo
uli]

ShE00
i—J —

Ladder Diagram

DFLTF_ |
EN ENO
Gl

war_020 — = f——arar_D0

IEC Instruction List

Lo ShHOD
OFLTP_h war D20, war_00

D21

1739631
1

D21 D20 D1 DO
6543521 — 6543521
1 2

D20 D1 DO
2 jee——>[ ]
3

1 BIN 32-bit data

2 Floating point data, data type real number
3 Conversion error, because there are 7 significant digits

NOTE These programs will not run without variable definition in the header of the program organization
unit (POU). They would cause compiler or checker error messages. For details see Chapter

3.5.2 "Addressing of arrays and registers in the GX IEC Developer" of this manual.
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Data Conversion Instructions

INT, INTP, DINT, DINTP

6.3.4

CPU

Devices
MELSEC Q

GXIEC
Developer

GX
Developer

Variables

INT, INTP, DINT, DINTP

AnS

AnN

AnA(S)

AnU

QnA(S), Q4AR

System Q

.1

.1

.2

1 Using an AnA and AnU CPU this dedicated instruction in the IEC editor can be programmed as function,
and in the MELSEC editor can be programmed in combination with the LEDA, LEDC, and LEDR

instructions.

2 Not available for Q00JCPU, QO0CPU and Q01CPU

Usable Devices
Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JLN Function Reuister Constant Other Flag | of steps
Register Module | "®9" E
Bit Word Bit Word UCNGC
S — o o - ([ J { - o -
SMo 3
d [ ] [ ] [ ] @ (] (] [ ] — —
MELSEC Instruction List Ladder Diagram IEC Instruction List
INT_hiD |
INT = = INT_hD =,4d
MELSEC d . ENg r
= =r
% | s
Set Data Meaning Data Type
S Floating point data, or first number of device storing floating point data. Real number
d First number of device storing BIN data. BIN 16-/32-bit

Programming the MELSEC A and Q



|NT, |NTP, DlNT, DINTP Data Conversion Instructions

Functions Conversion from floating point data into BIN data
INT Conversion from floating point data into BIN 16-bit data
Floating point data in s is converted into BIN 16-bit data. The result is stored in d.

s+1 S d

I — T

=<

1 Floating point data, data type real number

Floating point data in s and s+1 have to range within -32768 and 32767.
The converted integer value is stored as BIN 16-bit data.
The converted integer value is rounded off at the first digit after the decimal point.

DINT Conversion from floating point data into BIN 32-bit data
Floating point data in s is converted to BIN 32-bit data. The result is stored in d.

s+1 s d+1 d
|

v
BIN 32-bit

1 Floating point data, data type real number

Floating point data in s and s+1 have to range within -2147483648 and 2147483647.
The converted integer value is stored as BIN 32-bit data.

The converted integer value is rounded off at the first digit after the decimal point.

Operation In the following cases an operation error occurs and the error flag is set:

Errors @ Performing an INT instruction, floating point data designated by s exceeds the relevant

device range of -32768 to 32767.

® Performing a DINT instruction, floating point data designated by s exceeds the relevant
device range of -2147483648 to 2147483647.
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Data Conversion Instructions |NT, |NTP, DlNT, DINTP

Program
Example 1

Program
Example 2

NOTE

INTP

With leading edge from SM400, the following program converts floating point data in S20 and
D21 into BIN 16-bit data. The result is stored in DO.

MELSEC Instruction List Ladder Diagram IEC Instruction List
LD ShHOD STm - | Lo Sh00
MELSEC || INTP ggn ! var D20 — = 4 r 00 INT_P_miD) war_Di0 , 0D

D21 D20 DO
259156796 |C—————>
i 2

D21 D20
-33662.3211 | ————>[ |
1 3

1 Floating point data, data type real number
2BIN 16-bit data
3 No result. Value exceeds relevant device range of INT instruction. Error code is returned.

DINTP

With leading edge from SM400, the following program converts floating point data in D20 and
D21 into BIN 32-bit data. The result is stored in DO.

MELSEC Instruction List Ladder Diagram IEC Instruction List
LD ShoD FhH00 DINT_P MO | LD ShHOD
MELSEC DINTP Dzo J = e |_‘ DINT_P_MiD 0z0 oo
oo war_020 — =5 d —nvar_D0 - = var » v

D21 D20 D1 DO
-574968.321 > -574968
1 2
D21

D20
2147483649.22 |C————>[ ]
1 3

1 Floating point data, data type real number
2 BIN 32-bit data
3 No result. Value exceeds relevant device range of DINT instruction. Error code is returned.

These programs will not run without variable definition in the header of the program organization
unit (POU). They would cause compiler or checker error messages. For details see Chapter
3.5.2 "Addressing of arrays and registers in the GX IEC Developer" of this manual.
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DBL, DBLP

Data Conversion Instructions
6.3.5 DBL, DBLP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ] [ J
Devices Usable Devices
MELSE
SECQ Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) R File Direct JLN FMunﬁti:)n Register K00|.||1s(t136nt) Other Flag | of steps
egister odule s #
Bit | Word Bit | Word |uDeD | 2
S o o o [ J o { ] o o 3
d () ([ (] [ J ([ J ( { - — -
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
DBL_M |
OBL s = OBL_M z.,d
MELSEC d . ENg r
=7
GX
Developer
F{ } [pBL s d
Variables Set Data Meaning Data Type
S First number of device storing data to be converted. BIN 16-bit
d First number of device storing converted data. BIN 32-bit
6—96

Programming the MELSEC A and Q



Data Conversion Instructions DBL, DBLP

Functions

Program
Example

NOTE

Conversion from BIN 16-bit data into BIN 32-bit data
DBL Conversion from BIN 16-bit data into BIN 32-bit data
BIN 16-bit data in s is converted into BIN 32-bit data with sign. The result is stored in d.

S d+1 d

T — |

(¢ J

BIN 32-bit

DBLP

With leading edge from X20, the following program converts BIN 16-bit data in D100 into BIN
32-bit data. The result ist stored in RO and R1.

MELSEC Instruction List Ladder Diagram IEC Instruction List
0 DBLF_ |
Lo il = Lo Hn
MELSEC || DBLP o100 i_J Jmf“ ENDd r 2 FD DBLP_M 0100, var_RO
RO -

D100 R1 RO
HFB2F | C—————>| HFFFFFB2F

(-1234) (-1234)

This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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WORD, WORDP

Data Conversion Instructions
6.3.6 WORD, WORDP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
L] (J
Devices Usable Devices
MELSE
SECQ Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) R File Direct JLN FMunﬁti:)n Register K00|.||1s(t136nt) Other Flag | of steps
egister odule s #
Bit | Word Bit | Word |uDeD | 2
S o o o [ J (] ([ J o o SMo 3
d () ([ (] [ J ([ J ( { - —
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
WORD_hd |
WORD = = WIORD _M 5.4
MELSEC d . ENg B
= 7r
GX
Developer
P | [wWORD s d
Variables Set Data Meaning Data Type
S First number of device storing data to be converted. BIN 32-bit
d First number of device storing converted data. BIN 16-bit
6—98
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Data Conversion Instructions WORD, WORDP

Functions

Operation
Errors

Program
Example

NOTE

Conversion from BIN 32-bit data into BIN 16-bit data
WORD Conversion from BIN 32-bit data into BIN 16-bit data
BIN 32-bit data in s is converted into BIN 16-bit data. The result is stored in d.

s+1 S d

I | > (B 1eon |

J
~

BIN 32-bit

In the following cases an operation error occurs and the error flag is set:

@® The BIN data designated by s and s+1 exceed the relevant device range of -32768 to 32767
(error code: 4100).

WORDP

With leading edge from X20, the following program converts BIN 32-bit data in D100 and D101
into BIN 16-bit data. The result is stored in RO.

MELSEC Instruction List Ladder Diagram IEC Instruction List
il WIORDP_h
LD pdi] =i Lo il
MELSEC || WORDP oion iﬁj JW f“ ENDd !" R0 WORDP_M  war_Di0D , R
RO e

R1 RO D100

HFFFF8253 I:> H8253
(-32173) (-32173)

This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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GRY, GRYP, DGRY, DGRYP

Data Conversion Instructions

6.3.7 GRY, GRYP, DGRY, DGRYP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
L] (J
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) R File Direct JLN FMunﬁti:)n Register K00|.||1s(t136nt) Other Flag | of steps
egister odule s #
Bit | Word Bit | Word |uDeD | 2
s o o o [ J (] o o o — SMo 3
d () ([ (] [ J ([ J ( { - -
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
GRY_hd |
GRY = = GRY 5.4
MELSEC d . ENg r
= ar
GX
Developer
P | aRr s g
Variables Set Data | Meaning Data Type
S BIN data, or first number of device storing BIN data. BIN 16-/32-bit
. . . Gray code data
d First number of device storing converted Gray code data. 16-/32-bit
6—-100
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Data Conversion Instructions GRY, GRYP, DGRY, DGRYP

Functions

Operation
Errors

Conversion from BIN data into Gray code data
GRY Conversion from BIN 16-bit data into Gray code data
BIN 16-bit data in s is converted into Gray code data. The result is stored in d.

L 16 bits N
¢ gl
b5 — - - - - - mmmmmm oo b0
s BIN 16-bit 1234 [0]o]ofo]o1]o]o[1]1]o]1]o]o1]0]
b15 ---------------- Q ———————————————— b0
d Gray code 1234 [ooJofoJo[1]1]o[t1]o[1[1][1]o]1]1]

DGRY Conversion from BIN 32-bit data into Gray code data

BIN 32-bit data in s is converted into Gray code data. The result is stored in d.

b3l ~-------------- b16b15 - --------------- b0
s BIN 32-bit 305419896 [0[oJo[1]o[o[1]ofo]o]1]1]o[1]o[ofo[1[o]1]o]1]1]olo[1]1]1]1]o]o[o]

b31 --------------- b16b15 ---------------- b0
d Gray code 305419896 [0[oJo[1][1]o[1]1]o[o]1]o[1[1]1]olo[1[1]1][1]1]o[1]o[1]o[o[o[1]olo]

In the following cases an operation error occurs and the error flag is set:

® Data in s is negative.
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GRY, GRYP, DGRY, DGRYP Data Conversion Instructions

Program GRYP
Example 1 . . . . . .
With leading edge from X10, the following program converts BIN 16-bit data in D100 into Gray
code data. The result is stored in D200.
MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo faty ]{m gl | LD 10
MELSEC GRYP g;gg 0100 —— = d |_' 0200 GRYP_M oioo , Dzoo
Program DGRYP
Example 2 . . . . .
With leading edge from X1C, the following program converts BIN 32-bit data in D10 and D11
into Gray code data. The result is stored in D100 and D101.
MELSEC Instruction List Ladder Diagram IEC Instruction List
LD e {7}}]0 e SRR | LD e
MELSEC DGRYP g:gg var D0 — = d |_‘ ar_0100 DGRYP_h war_010, war_D100
NOTE The program example 2 will not run without variable definition in the header of the program
organization unit (POU). It would cause compiler or checker error messages. For details see
Chapter 3.5.2 "Addressing of arrays and registers in the GX IEC Developer" of this manual.
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Data Conversion Instructions

GBIN, GBINP, DGBIN, DGBINP

6.3.8 GBIN, GBINP, DGBIN, DGBINP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ] [ J
Devices Usable Devices
MELSE
SECQ Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JLN Function | oo icter Constant Other Flag | of steps
Register Module %n K, H (16#)
Bit Word Bit Word UCNGC
S o o o [ J o o o o —
SMo 3
d o o o [ J ([ J ( { - —
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
GBIN_M |
GBIM = - GBIN_M z.d
MELSEC d . ENg r
=
GX
Developer
F | [GBIN s d
Variables Set Data Meaning Data Type
s Gray code data, or first number of device storing Gray code data. Gray code data
16-/32-bit
d First number of device storing converted BIN data. BIN 16-/32-bit
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GB|N, GBlNP, DGBlN, DGBINP Data Conversion Instructions

Functions Conversion from Gray code data into BIN data
GBIN  Conversion from Gray code data into BIN 16-bit data
Gray code data in s is converted into BIN 16-bit data. The result is stored in d.

16 bits

b1 — - - - ----- - - -omo-oo-oo—ooooooooo b0
s Gray code 1234 [0|o]ofoJof1[1]o]1]o]1[1]1]o]1]1]
b5 — === - mmmeoomeoo—-ooo-oo--oo--o- b0
d BIN 16-bit 1234 [oJoJoJoJof1]oJo[1]1]o1]o]o[1]0O]

DGBIN Conversion from Gray code data into BIN 32-bit data

Gray code data in s is converted into BIN 32-bit data. The result is stored in d.

b3l ~-------------- b16b15 - --------------- b0
s Graycode 305419896 [0[oJo[1]1]o[1]1]o[o]1]o[1[1]1]o[o[1[1]1[1]1]o[1]o[1]oo]o[1]o[o]

b31 --------------- b16b15 ---------------- b0
d BIN 32-bit 305419896 [0[0[o]1]o[o[1]olojo][1]1]o[1]olofo]1]o[1]o[1]1]olo[1]1]1]1]ololo]

Operation In the following cases an operation error occurs and the error flag is set:

Errors ® Performing a GBIN instruction, data in s exceeds the relevant device range of 0 to 32767.

® Performing a DGBIN instruction, data in s exceeds the relevant device range of 0 to
2147483647.
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Data Conversion Instructions GBlN, GB|NP, DGBlN, DGBINP

Program
Example 1

Program
Example 2

NOTE

GBINP

With leading edge from X10, the following program converts Gray code data in D100 into BIN
16-bit data. The result is stored in D200.

MELSEC Instruction List Ladder Diagram IEC Instruction List
bl GBINP_f |
LD EAl] = Lo 1o
MELSEC GEINP Dioo J D100 EN ENg |_' D200 GHIMP_hA oioo, 0200
D200 e
DGBINP

With leading edge from X1C, the following program converts Gray code data in D10 and D11
into BIN 32-bit data. The result is stored in DO and D1.

MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo W }J“C R | Lo Hic
MELSEC OGHEIMP oo war 010 = d |_' ar 00 OGBINP_hd war_D10 , war_0O0
oo - /AT

The program example 2 will not run without variable definition in the header of the program
organization unit (POU). It would cause compiler or checker error messages. For details see
Chapter 3.5.2 "Addressing of arrays and registers in the GX IEC Developer" of this manual.
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NEG, NEGP, DNEG, DNEGP Data Conversion Instructions

6.3.9 NEG, NEGP, DNEG, DNEGP
CPU AnS AnN AnA(S) AnuU QnA(S), Q4AR System Q
[ o { ] o [ ] { ]
Devices i Sla
MELSEC A Usable Devices % g Carry | Error
Bit Devices Word Devices (16-hit) Constant (Pointer| Level | S | < | | Flag | Flag
» | o |
® || e
H 227 M9010
X/ Y/ M{L|S|B|(F|T|C{D|W|R[AO|A1|Z |V K(16#)PI Ngs M9012M9011
Ki |3
d o0 0000 0o oo o oo o0e K¢4.1. o

1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in this manual for the according number
of steps.
2 With DNEG and DNEGP not valid for AnN and AnS

Devices Usable Devices
MELSE - -
SECQ Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JCN] Function Reuister Constant Other Flag | of steps
- Register : Module | "9 K, H (16#)
Bit Word Bit Word UCNGCI
d o o [ ] [ J [ J [ J o — - — 2
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
NEG_h |
HEG d = HEG_M d
MELSEC . ENg r
e
GX
Developer
}—{ } [NEG
Variables Set Data Meaning Data Type
d First number of device storing data for the sign reversal. BIN 16-/32-bit
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Data Conversion Instructions NEG, NEGP, DNEG, DNEGP

Functions

Sign reversal for BIN data (complement of 2)
NEG Negation of BIN 16-bit data

The NEG instruction (complement of 2 / NOT operation) reverses the sign of BIN 16-bit data.
BIN 16-bit data in d is inverted first and then the value "1" is added. The result is stored in d.

16 Bits

D15 —------mmm-mm--o--o-o-o-oooooooo- b0
d [1]o[1]o]1]o]1]of1]o]1]o][1]0]1]0] ... -21846

[oJo]o]o]o]ofofofofo]o]o]oo]o]1]

(1[of1ToTrJo o 1 o 1 o] *Jo]0]1]
1 +>

D15 = = m mm m mm o m e e e ee oo b0
d  [oft[o[1JoJ1Jof1 o1 o[1Jo]1]1[0]...21846

1 Inversion with following addition

The function of this instruction is to change a negative sign into a positive one, or to change a
positive sign into a negative one.

DNEG Negation of BIN 32-bit data (Q-series and System Q only)

The DNEG instruction (complement of 2 / NOT operation) reverses the sign of BIN 32-bit data.
BIN 32-bit data in d is inverted first and then the value "1" is added. The result is stored in d.

) 32 Bits !
° g

d [T [1[1[1] CC Jo[1]o]o]1]0]0] ... -218460

[oJoJofofofo]o] §§ [oooJoJofo[1]

{ .1]oJoJofofofofo] §§ [*Jo[t[t[o[1]1]
)
)

& [o[o[oToToToTe] 3§ [Fo[T[T[To[0] . . . 2teteo

T Inversion with following addition
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NEG, NEGP, DNEG, DNEGP Data Conversion Instructions

Program NEGP

Example With leading edge from XA, the following program subtracts data in D10 from data in D20. M3

is set, if D10 is less than D20. If M3 is set, the result in D10 is the absolute value (complement
of 2) and becomes positive.

MELSEC Instruction List Ladder Diagram IEC Instruction List
HA LO_LT_hd ht3
LD WA e # Lo WA
MELSEC AHO< [ [u]} _J J_i EN ENO 7\( )" AND_LT_M 0o, Dzo0

D20 g;g— 5; 5T L]
ouT iz — = Lo e
LD i) MINLUSP_M 0z0, 010
-P Dz0 AHD s

oo MINUSP_ | NEGP_M oo
AHD <} EMD |—-
NEGP b1o DI 5 d 010

" Mol
_J =] EMD
d I_. oo
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Data Conversion Instructions

ENEG, ENEGP
6.3.10 ENEG, ENEGP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
L] ()
1 Not available for Q00JCPU, QO0CPU and Q01CPU
:\JneE"LiceEs Usable Devices
SECQ Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JLNJ Function Reuister Constant Other Flag | of steps
Register Module | "®9" K, H (16#)
Bit Word Bit Word | UCNGOI
d — o o — ( o — — — 2
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
ENEG_hd |
EMEG d - EMEG_M d

MELSEL . ENg r

[

GX
Developer
F{ | [ENEG d
Variables Set Data Meaning Data Type
d First number of device storing floating point data for the sign reversal. Real number
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EN EG, ENEGP Data Conversion Instructions

Functions

Program
Example

NOTE

Sign reversal for floating point data
ENEG Negation of floating point data
These instructions negate floating point data in d. The result is stored in d.

The function of these instructions is to change a negative sign into a positive one, or a positive
sign into a negative one.

ENEGP

With leading edge from X20, the following program negates floating point data in D100 and
D101. The result is stored in D100 and D101.

MELSEC Instruction List Ladder Diagram IEC Instruction List

LD a0 0 (=t L] Lo o
R - END
MELSEE || ENEGP o100 | i ENEGP_M  war_D10D
4,_'“ -

D101 D100 D101 D100

This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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Data Conversion Instructions

BKBCD, BKBCDP

6.3.11

CPU

Devices
MELSEC Q

GXIEC
Developer

GX
Developer

Variables

BKBCD, BKBCDP

AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
L] (J
Usable Devices
Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JLN Function | oo icter Constant Other Flag | of steps
Register Module %n K, H (16#)
Bit Word Bit Word UCNGCI
S — o o - - — — — -
d — o o — — — — — — SMO 4
n o o o o o o o o -
MELSEC Instruction List Ladder Diagram IEC Instruction List
BKBCD_h |
BEBCD = =
WELSEL d — EHN ENg |_- BEBCD_M =,n,d
" R
P | [BKBCD s d n
Set Data Meaning Data Type
S First number of device storing BIN data to be converted. BIN 16-bit
d First number of device storing converted BCD data. BCD 4-digit
n Number of data blocks to be converted. BIN 16-bit
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BKBCD, BKBCDP Data Conversion Instructions

Functions Conversion from BIN block data into BCD block data
BKBCD Conversion from BIN 16-bit block data into BCD 4-digit block data
This instruction converts each nth BIN 16-bit block in s into the nth BCD 4-digit block. Con-
verted data is stored in d.
BIN 16-bit block data in s has to range within 0 and 9999.
The most significant two bits of the BIN 16-bit data blocks in s must be reset (0).
O] 982500
s BIN 1234 loioioioloi;ioiolqhioiqloioﬁiBl ¥
s+1 BIN 5678 [0:010:1]0:111:0]0'0110[11111:0]
s+2  BIN 1545 [0:0:0:0[0:1:1:0/0:0:0:0[1:0:0!1]
: | n
s+(n-2) BIN 4321 [0:0:011]0:0:0:0]1:1:1:0]0:0:011]
s+(n-1) BIN 5555 [0:0,01]01:01[1.01:100:111] 4
888828280000
OFTAN~OFTAN~O0OT N0 N+ -
d BCD 1234 [0:0:011]0:011:0[0:0:1:1[011:0:0] T
d+1  BCD 5678 [0:1:0:1]0:1:1:0[0:1:1:1[1:0:0:0)
d+2 BCD 1545 [0:0:011]0:1:0:1]011:0:0]01:0:1]
1 1 S n
d+(n-2) BCD 4321 [0:11:0:0]0:0:1:1]0:0:1:0[0:0:011]
d+(n-1) BCD 5555 [0:1:01]0:1:0:1[0:1:01[01:01] 4
Operation In the following cases an operation error occurs and the error flag is set:
Errors @® The number of data blocks determined by n exceeds the storage device numbers designated
by s and d (error code: 4101).
® BIN block data in s exceeds the relevant device range of 0 to 9999 (error code: 4100).
@ The storage device numbers designated by s and d overlap (error code: 4101).
For details on index qualification refer to chapter 3.6.
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Data Conversion Instructions

BKBCD, BKBCDP

Program BKBCDP

Example

With leading edge from X20, the following program converts BIN 16-bit block data in D100 into

BCD 4-digit block data. Converted data is stored in D200. The number of data blocks (3) con-

verted is stored in DO.

MELSEC Instruction List

LD
BEBCOR

2o
D10
Dz00
Do

MELSEC

|IEC Instruction List

Ladder Diagram
BKBGOP_M |
EN EMO

LD
BKBCDP_hd

Diod, DO, D200

i)
‘»J —_ L

0100 — = d Dzo0
00—

D100
D101
D102

D200
D201
D202

BIN 5432 [0:0:011]0:1:011]0:0:111[1:0:010]
BIN 4444 |0:0:0:1|0i0:0:1|0;1;0;1|1:1:O:O|
BIN 3210 [000000[11:00[1:0:0/0[1101:0]

Do[3]

BCD 5432 [0:1:011]0:1:0:0[0101:1]0:01:0|
BCD 4444 [0:1:0:0]0:1:0:0/01:0:0[0:1:0:0]
BCD 3210 [0:0:111]0:0:1:0[0:0:0:1]0'0:0:0]
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BKBIN, BKBINP

Data Conversion Instructions

6.3.12 BKBIN, BKBINP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ ] [ J
Devices Usable Devices
MELSE
SECQ Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JLN Function | oo icter Constant Other Flag | of steps
Register Module %n K, H (16#)
Bit Word Bit Word UCNGC
S — o o — — — — — —
d| — Y Y — — - — - — SMO 4
n o o o o o o o o —
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
BKBIN_h |
BEBIN E -
MELSEC p — EM ENg r BEBIN_t z.n.d
" R
GX
Developer
P | [BKBIN s d n
Variables Set Data Meaning Data Type
s First number of device storing BCD data to be converted. BCD 4-digit
d First number of device storing converted BIN data. BIN 16-bit
n Number of data blocks to be converted. BIN 16-bit
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Data Conversion Instructions BKBlN, BKBINP

Functions Conversion from BCD block data into BIN block data

BKBIN Conversion from BCD 4-digit block data into BIN 16-bit block data

This instruction converts each nth BCD 4-digit block in s into the nth BIN 16-bit block. Con-
verted data is stored in d.

BIN 16-bit block data in s has to range within 0 to 9999.

d BCD 1234 [0:0:0:1]0:011:0[0:01111]011:0:0] T
d+1 BCD 5678 [011:0:1]0:11:1:0[0111:1[1:0:0:0]
d+2 BCD 1545 [0:0:01]0'1:01]0i1:0:0]011:01]
I % n
d+(n-2) BCD 4321 [011:0:0]0:011:1]0:011:0]0:0:01]
d+(n-1) BCD 5555 [0:11:011]011:011]0'1:0:1]01:011]

h 4

s BIN 1234 [0:0/000[0i1:000[111:011]0'0r10] F
s+1 BIN 5678 [0:0:0:1]0i111:0[0:01:0[111i1:0]
s+2 BIN 1545 [0:0:0:0]011:1:0[0:0:00[1:0:011]
: : S n
s+(n-2) BIN 4321 [0:0:0:1]0:0:0:0[11111:0]0:0:011]
s+(n-1) BIN 5555 [0:0:0:1]0:1:0:1]1:0111]0:01 1] |

y

Operation In the following cases an operation error occurs and the error flag is set:
Errors

@® The number of data blocks determined by n exceeds the storage device numbers designated
by s and d.

@® BCD block data in s exceeds the relevant device range of 0 to 9999.

@ The storage device numbers designated by s and d overlap.

For details on index qualification refer to chapter 3.6.
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BKBIN, BKBINP

Data Conversion Instructions

Program BKBINP
Example . . . - .
With leading edge from X20, the following program converts BCD 4-digit block data in D100
into BIN 16-bit block data. Converted data is stored in D200. The number of data blocks (3)
converted is stored in DO.
MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo e = DL Lo ¥an
WELSEC || BRBINP oHon {»J Jﬁf” ENg!" D300 BEBINF_M var_0D100, D0, D200
el oo
oo
8888338380000
OFTAN~OTANT~OTANT~0OF N
D100 BCD 8080 [1:0:0:0[0:0:0:0[1:0:0:0[0:0:0:0]
D101  BCD 7654 [0:111111]01111:0]011:0:1]01:0:0]
D102 BCD 9999 [1:0:011[1:0:011[1:0:0:11[1:0:01]
Y DO
SRLI v
SRR LA ISR air
D200  BIN 8080 [0:0:01[1111111]1:0:0:1]010:0:0]
D201  BIN 7654 [0:0:011[1:1:011]111:1:0[0111:0]
D202  BIN 9999 [0:011:0[0111111]0'0:0:0[1111111]
NOTE This program will not run without variable definition in the header of the program organization
unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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Data transfer instructions

6.4

NOTE

NOTE

Data transfer instructions

These instructions transfer, invert, or exchange data. In total, 24 different instructions are sup-

plied:

Transferred data remain stored until they are replaced. Therefore, data even remain stored if the
input condition of the transfer instruction is reset.

MELSEC Instruction

MELSEC Instruction

Function in in
MELSEC Editor IEC Editor
MOV MQOV_M
BIN Data Transfer MOVP MOVP_M
(16-/32-bit)
DMOV DMOV_M
DMOVP DMOVP_M
Transfer of EMOV EMOV_M
Floating Point Data EMOVP EMOVP M
Transfer of $MovV STRING_MOV_M
Character String Data $MOVP STRING MOVP M
CML CML_M
Inverted BIN Data Transfer CMLP CMLP_M
(16-/32-bit) DCML DCML_M
DCMLP DCMLP_M
BMOV BMOV_M
Block Data Transfer
BMOVP BMOVP_M
Block Transfer of FMOV FMOV_M
identical Data FMOVP FMOVP_M
XCH XCH_M
BIN Data Exchange XCHP XCHP_M
(16-/32-bit) DXCH DXCH_M
DXCHP DXCHP_M
BIN Data Exchange BXCH BXCH M
(16-bit blocks) BXCHP BXCHP_M
Byte Exchange SWAP SWAP_MD
(upper and lower byte) SWAPP SWAP_P_MD

Within the IEC editors please use the IEC commands.
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MOV, MOVP, DMOV, DMOVP

Data transfer instructions

6.4.1

CPU

Devices
MELSEC A

Devices
MELSEC Q

GXIEC
Developer

GX
Developer

MOV, MOVP, DMOV, DMOVP

AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
(] (] (J (] [ J (J
. = %)
Usable Devices % g Carry | Error
Bit Devices Word Devices (16-hit) Constant (Pointer| Level | S | < | | Flag | Flag
| o=
|| =
H 227 M9010
X{Y(M|L|S|B|F|T|C|D|[W|R[AO[A1|Z |V K(16#)PI NEE M9012M9011
Mov
A 2K AN A A BN AN AN BN AN AN BN AN BN AN AN BN N J KJ5. °
d ( 2K 2N 2K BN BN BN BN BN BN BN BN BN BN BN J ks |@'
DMOV
CAN BN BN BN BN BN BN BN BN BN BN BN BN J o o | o ij. °
d ( B 2K AN BN A BN AN AN BN AN BN J o ke |@'
1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in this manual for the according number
of steps.
Usable Devices
Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JLN1 Function Reuister Constant Other Flag | of steps
Register Module %n K, H (16%)
Bit Word Bit Word UCNGCI
s o o o [ J ([ J ([ o o — — 31
d o o o [ J [ J [ J o — — —
1 The number of steps depends on the device and the type of CPU.
If a QnA-CPU or a single processor CPU of the System Q is used: 3
If a System Q multi processor CPU is used with
internal word devices (except for file register ZR) or constants: 2
Bit Devices, whose device numbers are multiplies of 16, whose digit designation is K4,
and which use no index qualification: 2
If a System Q multi processor CPU is used with devices other than above mentioned: 3
MELSEC Instruction List Ladder Diagram IEC Instruction List
RAD b |
O s B Wi A s.d
MELSEC d . ENg r
=7
%H [MOV s d
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Data transfer instructions

MOV, MOVP, DMOV, DMOVP

Variables

Functions

Program
Example 1

Set Data Meaning Data Type
S Source data, or first number of device storing data to be transferred.

BIN 16-/32-bit
d First number of destination device to store transferred data.

BIN data transfer
MOV BIN 16-bit data transfer
The MOV instruction transfers BIN 16-bit data in s to the device designated by d.

f—————— 16bits ————|

s [1]ofo1]o[1]r]oJo[*]1]ofo[1[*]1]

d [1]oJo[r]o[1]r]oJo]1[r]ofo[r]1]1]

DMOV BIN 32-bit data transfer
The DMOQV instruction transfers BIN 32-bit data in s to the device designated by d.

32 bits
s [1]ofo[t]o[1]*]6 §[1[1]ofo]1][1]1]

d  [t]ofo]1]of*[1]0) §[1[*[oJo[1]1]1]

MOVP
With leading edge from SM400, this program transfers data at X0 through XB to D8.

MELSEC Instruction List Ladder Diagram IEC Instruction List

e e | T ol B TR
s K3 = d D - '
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MOV, MOVP, DMOV, DMOVP

Data transfer instructions

Program
Example 2

Program
Example 3

Program
Example 4

NOTE

MOVP
With leading edge from X8, the following program transfers the constant 155 as BIN value to
Ds.

MELSEC Instruction List Ladder Diagram IEC Instruction List

ks RAD'P
Lo b | b————— BN END |
MELSEC || MOVE K155 r
0e

Lo

Ha
hADP A 155, D2

156 v = d D8

P15 - = - === - - - - mm--- oo - - b0
ps8 [o]o]oJo[o]oJoJo]1]oo[1]1]o]1]t

DMOQOVP
With leading edge from SM400, the following program transfers data in DO and D1 to D7 and
D8.

MELSEC Instruction List Ladder Diagram IEC Instruction List

CInADE

She00
e
var_0f —

Lo ShH0D

LD ShM0D
DA 0P_ha war_0O0 , war_D02

MELSEC Dhi0P oo
or

o |
s dl_.

ar_[OF

DMOVP

With leading edge from SM400, the following program transfers data at X0 through X1F to DO
and D1.

MELSEC Instruction List Ladder Diagram IEC Instruction List

LD ShHOD FhH0D R | Lo ShOD
MELSEC || OMOWP Dm;}m p— T var D0 OMOVP_ M KEXD , var_O0

The program examples 3 and 4 will not run without variable definition in the header of the pro-
gram organization unit (POU). They would cause compiler or checker error messages. For
details see Chapter 3.5.2 "Addressing of arrays and registers in the GX IEC Developer" of this

manual.
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Data transfer instructions

EMOV, EMOVP
6.4.2 EMOV, EMOVP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
L] ()
1 Not available for Q00JCPU, QO0CPU and Q01CPU
:\JneE"LiceEs Usable Devices
SECQ Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JLNJ Function Reuister Constant Other Flag | of steps
Register Module | "®9" E
Bit Word Bit Word | UCNGOI
S o o ( o o 3
d o o [ J o
GXIEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
ERAD bt |
ERADN s - E DM It s .4
MELSEC d . ENg r
= =r
GX
Developer
P | [EMOV s d
Variables Set Data Meaning Data Type
S Floating point data, or first number of device storing data to be transferred. Real b
eal numbper
d First number of device storing transferred floating point data.
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EMOV, EMOVP Data transfer instructions

Functions Floating point data transfer
EMOV Floating point data transfer
The EMOV instruction transfers floating point data in s to the device designated by d.
S+1 S d+1 d
4.23542 | — 4.23542
%—J %(—J
1 1
1 Floating point number, data type real number
Program EMOVP
Example 1 Wi . . . . .
ith leading edge from SM400, the following program transfers floating point data in D10 and
D11 to DO and D1.
MELSEC Instruction List Ladder Diagram IEC Instruction List
Shi00 ERADNP_h
WELSEC IEEngP EEEDD | Jm f” ENg !" ar 00 IEEdnw_M 3::‘100010 . war_Di
D11 D10 D1 DO
36.475 ———> 36.475
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Data transfer instructions

EMOV, EMOVP

Program EMOVP
Example 2 . . .

With leading edge from X8, the following program transfers the real number 1,23 to D10 and

D11.

MELSEC Instruction List Ladder Diagram IEC Instruction List
W ERCNF_hd
MELSEC IEhDﬂDVF }31 23 iﬁj JT ISEN ENDd !" N IEhDﬂDVF_M ?{?.23 Lvar_Mo
oo I -
D11 D10
-1.23 > -1.23

NOTE These programs will not run without variable definition in the header of the program organization

unit (POU). They would cause compiler or checker error messages. For details see Chapter
3.5.2 "Addressing of arrays and registers in the GX IEC Developer" of this manual.
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$MOV, SMOVP

Data transfer instructions

6.4.3 $MOV, SMOVP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
L] (J
Devices Usable Devices
MELSE
SECQ Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JLN Function | oo icter Constant Other Flag | of steps
Register Module %n
Bit Word Bit Word UCNGC
s - o o — — - - o —
SMO 3
d - (] [ — — - - - -
GX IEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
STRIMG_hA0% b
A0 = _EN i T | STRIMG_hA0% h 5.4
MELSEC d r
-5 d —
GX
Developer
F I [sMOV s d
Variables Set Data Meaning Data Type
s Character string data, or first number of device storing data to be transferred.
Character string
d First number of device storing transferred character string data.
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Data transfer instructions $MOV, $|V|OVP

Functions

Character string data transfer
SMOV  Character string data transfer

The $MOQV instruction transfers character string data in s to d. The instruction transfers char-
acter string data from the first number of device designated by s up to the number of device
storing the code "00H" (end of string) in one operation.

b15----b8 b7 ---- b0 b15--- b8 b7 ---- b0
s L2 d L2
s+1 ! > |
§+2 ! d+2 !
§ § §
| 00x 3| [ow ' 3

1 Indicates end of character string
2 1st character
3 nth character

The $MOQV instruction is even performed without error messages, if the range of devices storing
character string data to be transferred (s through s+n) overlaps with the range of devices stor-
ing transferred data (d through d+n). The $MOV instruction performs as follows, if character
string data in D10 through D13 is transferred to D11 through D14:

b15--- b8 b7 ---- b0 b15--- b8 b7 ---- b0
D10| 324 (2) 1 31w (1) | ~"77-----_D10] 321 (2) ' 31w (1)
D11| 34n (4) | 334 (3) D11| 324 (2) | 31H (1)
D12| 361 (6) ' 354 (5) > D12| 34 (4) ' 334 (3)
D13 00 D13| 361 (6) | 354 (5)
D14 e D14 00H

If the code "00H" is stored at lower bytes of s+n, the characters following at the higher bytes are
omitted. In d+n, the transferred code "00H" will be stored at both, the higher bytes and the lower
bytes:

b15--- b8 b7 ---- b0 b15--- b8 b7 ---- b0
s 424 (B) ' 4u (A) d [ 424 (8) ' 4u (A
s+1 | 44n (D) | 43u (C) = d+1 | 44n (D) | 434 (C)
s+2 | 454 (E) 1 0Ou d+#2 | 004 1 00w

([ L,

1 Character is not transferred.
2"00H" is stored automatically.
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$|V|0V, $|V| OVP Data transfer instructions

Operation In the following cases an operation error occurs and the error flag is set:

Errors ® The code "00H" does not exist in character string data designated by s (error code: 4101).

® Character string data in s cannot be transferred completely to d.

Program With leading edge from XO, the following program transfers character string data at D10
Example through D12 to D20 through D22.
MELSEC Instruction List Ladder Diagram
HO STRING_MOLP_hd |
.‘_J I— EN ENO |_-
war_00 — = d ar_020
Lo x0
MELSEC Fhi0P oo
Dzo
IEC Instruction List
Lo o
STRING_MOWF_hA var_D10 , var_Dz0
b15--- b8 b7 ---- b0 p15--- b8 h7---- b0
D10 | 4D (M) 1 2A4 () D20 4Du (M) & 2Aw (%)
D11| 454 (E) | 45n (E) —=> D21| 454 (E) | 45u (E)
D12 00 D22 00H
NOTE This program will not run without variable definition in the header of the program organization

unit (POU). It would cause compiler or checker error messages. For details see Chapter 3.5.2
"Addressing of arrays and registers in the GX IEC Developer" of this manual.
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Data transfer instructions

CML, CMLP, DCML, DCMLP

6.4.4 CML, CMLP, DCML, DCMLP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
(] (] (J (] [ J (J
i - = | »
II\)IIeEVLIgeESC A Usable Devices S -i? Carry | Error
Bit Devices Word Devices (16-bit) Constant |Pointer|Level| 5 |« | 3 | F1a0 | Flag
(73 I =]
L=
H 2217 M9010
XYMLSBFTCDWRAOMZVK(16#)PINEE M9012M9011
CML
S 0000000000066 60 e e 6 o Kj5. °
d ( K AN A AN AN AN BN AN AN BN AN AN AN BN J ki |@
DCML
S A A AN AN BK AN AN AN BN K AN AN J ([ ( BN ij. °
d ( AKX AN AN BN AN BK AN AN BN AN BN J o ke | @'
1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in this manual for the according number
of steps.
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 | Special | | ... Er R ey
(System, User) File Direct JLN1 Function Reuister Constant Other Flag | of steps
Register Module %n K, H (16%)
Bit Word Bit Word UCNGCI
s o o o [ J ([ J ([ o o — — 31
d o o o [ J [ J [ J o — — —
1 The number of steps depends on the device and the type of CPU.
If a QnA-CPU or a System Q single processor CPU is used: 3
If a System Q multi processor CPU is used with internal word devices (except for file
register ZR) or constants: 2
If a System Q multi processor CPU is used with Bit Devices, whose device numbers
are multiplies of 16, whose digit designation is K4,and which use no index qualification: 2
If a System Q multi processor CPU is used with devices other than above mentioned: 3
GXIEC
Developer MELSEC Instruction List Ladder Diagram IEC Instruction List
ChAL_h |
ChL s — CML_A z.d
MELSEC d . ENg r
=7
GX
Developer
FH leML s d
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CML, CMLP, DCML, DCMLP Data transfer instructions

Variables Set Data Meanin Data Type
9
S BIN data, or first number of device storing data to be inverted.
BIN 16-/32-bit
d First number of device storing inverted data.
Functions BIN data inversion

CML BIN 16-bit data inversion
BIN 16-bit data in s is inverted bit by bit. The result is stored in d.

15 === mm e m oo b0

s [1]of1]1]ofr]ofofo[1[1]1]o]o]1]0]

d [oft]ofoJt]ofr]t[1]ofofo]t]1]0]1]

DCML BIN 32-bit data inversion
BIN 32-bit data in s is inverted bit by bit. The result is stored in d.

s [1[o[1]1[o] plo[o][1] t[o[ t[o[o[o[§ #[1]o[0[1[q]

d  [of1[o]o[1]d §]1[1]o[o]o[1[o[1[*]1[¢ Ho[ [ 1]0[1]

6—128 Programming the MELSEC A and Q



Data transfer instructions CML, CMLP, DCML, DCMLP

Program CML

Example 1 While SM402 is set, the following program transfers data at X0 through X7 inverted to DO.

MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo D2 STHM T | Lo S0z
MELSEC Chil DDQD}G] e d |_' 0o Chil_ht K2XD, 0D

X7=====-=------ X0
LI [T [[[[r[1]o[1]ofo[o]o

fe— 3

o0 (AT [ofo[t o]

1 Undesignated bits are read as 0.

The number of bits in s must be smaller than the number of bits in d.

Program CML

Example 2 While SM402 is set, the following program transfers data in M16 through M23 inverted to K3

Y40 (Y40 through Y4F). Y48 through Y4B are all set (1), because they were read as 0.

MELSEC Instruction List Ladder Diagram IEC Instruction List
Shi40Z Chil_hd
MELSEC IE:IiAL sgr:?ﬁ "_J Jm EN E“ﬂ !" K340 IEII:AL_M m’?@ L K3v4D

M23 - --------- M16

L[ [ [ [o[t[o[1]1]1]o]o]
t—r”? g

Y4B - - Y48Y47 ---------- Y40
[1[1[1[+[r]o]1]ofo]o[+]1]

1 Undesignated bits are read as 0.

The number of bits in s must be smaller than the number of bits in d.
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CML, CMLP, DCML, DCMLP

Data transfer instructions

Program CMLP
Example 3 With leading edge from X3, the following program transfers data in DO inverted to D16.
MELSEC Instruction List Ladder Diagram IEC Instruction List
LD 3 “7]}3]7 en TEND | Lo 3
MELSEC ChiLP g?a [ d |_' Dig ChALP_hA oo, 016
DO |1|1|0|1|1|0|o|1|1|o|1|0|1|1|1|1|
0
D15 === = - - - - - --mmom— - b0
D16 [o]o]1]o]o]1]1]o]o]1]o]1]o]0]0]0]
Program DCML
Example 4 ; . . ,
While SM402 is set, the following program transfers data at X0 through X1F inverted to DO and
D1.
MELSEC Instruction List Ladder Diagram IEC Instruction List
Sh0E DChAL_t
MELSEC IIS%ML Smhﬁz | pe— f“ ENDd !" - IBDCML_M smm}znzl war_00
oo -
X1F XIB ---------- X8 X7-----------
LI [ 1]of1]o[g §|1|1|1|0|0I1|0|1l1|0|0|
e 1y
b31---b28 b27---b24 —---- b8 bH7 -----------
D1, Do|1|1|1|1|1|0|1|§§|o|o|o|1|1|o|1|o|o|1|1|
1 Undesignated bits are read as 0.
The number of bits in s must be smaller than the number of bits in d.
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Data transfer instructions

CML, CMLP, DCML, DCMLP

Program
Example 5

Program
Example 6

NOTE

DCML

While SM402 is set, the following program transfers data in M16 through M35 inverted to Y40
and Y57.

MELSEC Instruction List Ladder Diagram IEC Instruction List

Sh02 D ChAL_M
MELSEC IEFCML sgmr:?ﬁ i_J Ksmﬁ_fu ENa!" VB Y4 IBDCML_M Smmhﬁg.mw
M35 - -----=---- M24 M23 - - - - -----~ M16
| [ [ [ [o[1]o[g 9[1[1]1]o]o[1]o]1]1]0]0]
——
1le—— iy
Y63---mmmm— - - Y56 - - - - - Y48 Y47 - - - - - - - oo Y40

[t[[1]+]r[o[1[$ $[o[ofo[1]1[o[r]o[o]1]1]

1 Undesignated bits are read as 0.

DCMLP

With leading edge from X3, the following program transfers data in DO and D1 inverted to D16
and D17.

MELSEC Instruction List Ladder Diagram IEC Instruction List
px3
MELS EC IB?:MLP }lgan "*J Jm ENDCMLPTEhﬂDd!" ar M6 IISDCMLP_M ﬁr_DD.\rar_mﬁ
16 - = -
b3l === - - - b24 - ----- b8 b7 —-=----=----- b0
p1,00 [1[1]1]1]o]1]0[¢ 9[1[*]1]o]o[1]o[1]1]0]0
&
b3t — === == - - - b24 - - - - - b8 b7 - - - - --- - - - b0
D17, D16[0]o]o]o[1]o]1]% ¢JoJo[o]1]1]o]1]o]0]1]1]

The number of bits in s must be smaller than the number of bits in d.

The program examples 4 and 6 will not run without variable definition in the header of the pro-
gram organization unit (POU). They would cause compiler or checker error messages. For
details see Chapter 3.5.2 "Addressing of arrays and registers in the GX IEC Developer" of this
manual.
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BMOV, BMOVP

Data transfer instructions

6.4.5

CPU

Devices
MELSEC A

Devices
MELSEC Q

GXIEC
Developer

GX
Developer

Variables

BMOV, BMOVP

AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
[ o { ] o [ ] { ]
. = %)
Usable Devices % g Carry | Error
Bit Devices Word Devices (16-hit) Constant (Pointer| Level | S | < | | Flag | Flag
» | o |
ool e
H 227 M9010
X/ Y|M[L|S FIT|(C|{D|W|R|AO|A1|Z |V | K (164) Pl N g,s Ma012 M9011
S| 000 e e ( 2 AN AN 2K BN J
Ki| g
d (2N 2K AN J ( AN 2N 2K BK BN J K¢4.1. o
n e o

1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in this Programming Manual for the
according number of steps.

Usable Devices
Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Direct JCN] Function Reuister Constant Other Flag | of steps
Register Module %n K, H (16#)
Bit Word Bit Word UCN\GCI
s () [ (] [ J ([ J ( J - - -
d o o o [ J (] o — — — SMO 4
n { ([ ([ [ J ([ J ( { ([ -
MELSEC Instruction List Ladder Diagram IEC Instruction List
BRAD |
BRAC" s i BRAC™ b =,n,d
MELSEL d - ENg »
" S
%{ I [BMOV s d n
Set Data Meaning Data Type
S First number of device storing data to be transferred.
d First number of device storing transferred data. BIN 16-bit
n Number of data blocks to be transferred.
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Data transfer instructions BMOV, BMOVP

Functions BIN block data transfer
BMOV BIN 16-bit block data transfer

The BMOV instruction transfers successive data blocks in a batch. The first number of device
storing block data is designated by s. The number of successive data blocks to be transferred
is determined by n. The data are transferred to the device designated by d onwards.

b15 - b0 b15---------- bo
s 1234, d 1234, 1
s+1 5678, d+1 5678,
s+2 7FFO |:> d+2 7FFO
i —————1n
L —
s+(n-2) 6FFF, d+(n-2) 6FFF,
s+(n-1) 553F, d+(n-1) 553F,

A transfer can even be performed without operation errors, if the source and the destination
devices overlap. Transfer to the smaller device number begins from s. Transfer to the larger
device number begins from s+(n-1).

If s is a word device and d is a bit device, the number of bits designated by digit designation for
the bit device will be the object bits for the word device. If K1Y30 is designated by d, the object
bits for the word device s are the lower 4 bits.

b15---- b4 b3 ----- b0 --- d+2 d+1 d
s D100] |1|0|1|1W : " " " " " ‘
---Y3B ---- Y38Y37 ---- Y34Y33 ---- Y30
s+1 D101 | [o]o]1]1] |:>3|o|1|1|1|0|o|1|1|1|o|1|1|
n
s+2 D102 | |o|1|1|1|J ) n |

If s and d are bit devices, the number of bits in s and d must equal.

Operation In the following cases an operation error occurs and the error flag is set:

Errors ® The number of data blocks determined by n exceeds the storage device numbers designated

by s and d (Q series and System Q = error code 4101).
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BMOV, BMOVP Data transfer instructions

Program BMOVP

Example 1 With leading edge from SM402, the following program transfers the lower 4 bits of data (b0

through b3) in D66 through D69 to the outputs Y30 through Y3F. The number of blocks (4) to
be transferred is determined by the constant K4.

The bit patterns show the structure of bits before and after the transfer.

MELSEC Instruction List Ladder Diagram IEC Instruction List
rmnz Bh0 P _fol
o || B k e 'r o B v
K130 4_n
K4
b15 - ---- b4 b3 ----- bo
D66 1]1]1]0]|1 111]0]1] Y33-Y30
D67 0 0(0|0 0/0|0|0| Y37-Y34
D68 110|011 0(0|1|1]| Y3B-Y38
D69 0|1[1]0]1 1(1]0|1]| Y3F-Y3C
v v A v \—v—l
1 | t

1 These bits are ignored.

Program BMOVP

Example 2 With leading edge from SM402, the following program transfers data at X20 through X2F to

D100 through 103. The number of blocks (4) to be transferred is determined by the constant
K4.

The bit patterns show the structure of bits before and after the transfer.

MELSEC Instruction List Ladder Diagram IEC Instruction List
Lo D2 nmg ENBMDWTETJD | LD Shanz
MELSEC BhCHP 511}[%0 Ki)ﬁﬂ o s r‘ o100 BhAONP_hA E1¥Z0, 4, 0100
et 4_ n*
X2F---- X2C X2B---- X28 X27---- X24 X23---- X20

!1|o|o|olo|1|1|1lo|1|1|olo|1|o|o!
i ' | |

b15 ~ === --------o--oo--ooo- b4 b3 ----- b0
L [o]o]o]o]o]o]o]o]o]o]o]o]o]1]o]0] D100 T

L+ [o]o]o]o[o]o]oo]oo]oo]o[1][1]0] D101

L, |o]ofo]o]o]o]o]o]o]o]o]o]o[1]1]1] D102 l

L, [o]oJo]oJo]o]oJofo]o]o]o]1]o]o]0] D103

s

=0!
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Data transfer instructions

FMOV, FMOVP

6.4.6 FMOV, FMOVP
CPU AnS AnN AnA(S) AnU QnA(S), Q4AR System Q
(] (] (J (] [ J (J
Devices f Sla
MELSEC A Usable Devices % g Carry | Error
w
Bit Devices Word Devices (16-bit) Constant |Pointer|Level| 5 |« | 3 | F1a0 | Flag
(73 I =]
L=
H 21217 M9010
X{Y M|L|S(B|F|[T|C|D|W|R[AO|AT1|Z |V | K P{I| N [=]|E M9012
(16#) 2|3 M9011
S B A 2K BN BK A AN BN BN AN AN BN BN AN BN BN I J
K1 9
d ( AX AN AN AN AK BK AN BN AN BN J K¢4.1. o
n [ BN
1 Refer to chapter "Programming an AnA, AnAS, and AnU CPU" in this Programming Manual for the
according number of steps.
Devices Usable Devices
MELSEC Q Internal Devices MELSECNET/10 Special Index Error | Number
(System, User) File Dire