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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-QnA Series of General Purpose Programmable
Controllers. Please read this manual carefully so that the equipment is used to its optimum.
A copy of this manual should be forwarded to the end User.
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1. GENERAL DESCRIPTION

1. GENERAL DESCRIPTION

Programmable controllers have become increasingly important as the cen-
tral components of factory automation systems. Together with CIM develop-
ments, and user systems increasing in both size and complexity, the range
of applications has steadily expanded and control programs are rapidly be-
coming larger. In recent years, the cost of hardware in control systems us-
ing programmable controllers has fallen, while software costs have soared.

This situation, combined with a lack of software technicians, gives rise to
the issue of how to proceed with program development, debugging and
maintenance. There are increasing demands for software tools with com-
plete man-machine interfaces and foundation programmable controllers to
_ efficiently develop and debug increasingly larger programs.
The QnA series was developed to provide programmable controllers capa-
ble of meeting these needs, with the following items as development
concepts.

(1) Concepts for software development environment

(a) Programs are created in a structured way and can be divided into
their different functions, enabling development to be shared
among a number of people.

(b) Standard ladder programs can be developed, and can be applied
freely and easily.

(c) Flexible editing and fast operations are possible.

(d) The program is easily understood by anyone, and includes a com-
prehensive software package for all stages of design, debugging,
adjustment and maintenance. You will realize a rapid improve-
ment in your program development environment.

(2) Concepts for programmable controllers which provide a foundation
(a) The PC is a basic engine with considerably improved basic per-
formance and system performance.

(b) There is a large program and device capacity, enabling you to con-
duct program design easily.

(c) There are numerous useful features to enable you to apply the PC
in a wide range of areas.
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1.1 Large Capacity
(1) Program capacity of 124k steps

The respective program capacities are: Q2ACPU: 28k steps, Q2ACPU-
S1: 60k steps, Q3ACPU: 92k steps, and Q4ACPU: 124k steps of pro-
gram capacity, with that memory incorporated into QnACPU.

124k step programs can be executed as one continuous program.
Moreover, by reducing the number of steps in the instructions, about 1.7
times more control content can be realized in comparison to MELSEC-A.
When executing a program exceeding 30k steps with MELSEC-A, spe-
cial programs were needed, such as switching between main programs
and sub-programs by CHG(ZCHG) instructions. However, using
QnACPU these sorts of programs are no longer required.

A4UCPU Q4UCPU

30k steps

C ZCHG
30k steps

ZCHG
C > 124k steps
30k steps

C ZCHG
30k steps

ZCHG Y,

(2) Device memory of about 29k words

The large device memory totals 29k words, comprising internal relays
(M): 8192 points, latch relays (L): 8192 points, data registers: 12288
points, and normal timers: 2048 points.

You can change the memory allocated to each device type to suit your
applications.

For example, if your control requires a large number of bit devices, the
internal relay (M) area can be expanded from its default value of 8k to
32k. .
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(3) Memory card maximum of 2 MB x 2

Memory cards are used for storing programs, comments, statements and
file registers. (However as programs can be stored in the CPU module
itself, QnACPU can run even without memory cards).

You can transfer programs from the memory card to QnACPU at high
speed. .

A high-speed memory card conforming to JEIDA Ver. 4.1 tis provided
for this purpose.

QnACPU

°

IC memory card
maximum 2 MB x 2

-

|
11/1 [ 11/2

inventory data

*1 JEIDA: Japan Electronic Publishers Association
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1.2 High Speed Processing

(1) Unsurpassed operation processing speed

Both basic instructions and application instructions have been sped up.

A4UCPU Q4ACPU
Basic instructions 0.15 us - 0.075 us
jl'ransfe.r 0.90 us 5 0.225 us
instructions
PCMIX 1.20 - 3.54

The PCMIX value is the average number of instructions
that can be executed in 1 us.

PCMIX value*

3.54

A4U
0.115

I
A3N

*PCMIX: Average number of instructions that can be executed in 1 ps.
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(2) High speed processing of expanded data memory (File registers: R) .

The processing time for file registers is the same as for QnACPU internal
devices (data registers: D, link registers: W).

A4UCPU Q4ACPU
5.7 us - 0.45 ps (12.7 times faster)

!——H ._{MOV|R0|D0r—’
Q4ACPU'/

Device memory Memory card

(3) High speed accessing of buffer memories

The speed of reading/writing to QnA special function module (serial
communication module) buffer memories has been increased several
times over the AnUCPU.

(Note that the processing speed for existing special function modules is
the same as for the AnUCPU.)
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(4) The high speed access base unit (A38HB)

Data transfer between QnACPU and special function modules is con-
ducted about twice as fast as when using the A38B.

The QnACPU processing time for accessing special function modules
can be reduced simply by mounting network modules or serial commu-
nication modules which handle large amounts of data on the high speed
access base unit.

MELSECNET/10 network module

|
ST ZZ7

AJ71 | AGBAD

E QLP21 o

o ©
| lof

Link refresh time is
reduced by about 1/2

ik

— A38HB

oo

0 /

(3Ns1 station)
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1.3 Numerous Convenient Functions

Power ON

|

1 scan

(1) Program execution type is selectable to suit control type

Programs can be selected from four types: initial execution, scan exe-
cution, low-speed execution, and standby.

These programs can be set to run when required, thereby reducing the
scan time of the permanently executing scan program.

(a)

(b)

(d)

Initial execution (initial program)

A program executed once only when the QnACPU is set to RUN.
Used for initialization.

Scan execution (scan program)

A permanently executing program. Equivalent to a conventional
program running from step 0 to END.
Can include sub-routine programs and interrupt programs.

Low-speed execution (low-speed program)

A program which is not entirely executed each scan but which is
executed over several scans, using the constant scan surplus time
or a set time. :

Used for programs run at low frequency, such as scheduled inspec-
tion programs.

Standby (standby program)

A program which is executed when a certain start condition is met,
such as a sub-routine program or an interrupt program.

Used when the sub-routine programs and interrupt programs are
held as library data and are handled separately to the main program.

1 scan 1 scan 1 scan

Initial program step
0 to END

Initial program step
0 to END

Initial program step 0
to END

Initial program
step O to END

I 1

Low-speed program Low-speed program Low-speed program
step 0 to 200 step 201 to 320 step 321 to END
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(2) File management

The sequence program and other data handled by the QnACPU is
managed as files. Whereas programs were conventionally handled as
main programs and sub-programs, the QnACPU allows structured pro-
gramming, such that each type of program can be broken down for
individual programmers or processes.

( Power ON )

Initial program

INITIAL 1
Q—{ INITIAL 2
Scan program Standby program
MACHINING FAULT
HANDLING
ASSEMBLY SCHEDULE
PAINTING

Low-speed program

LOGGING

y

\4 MONITOR
|
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(3) Boot operation

Sequence programs can be stored and executed in QnACPU internal
RAM. However, when starting programmable controller operation the
sequence program can also be executed after reading from the memory
card. This process is called boot operation.

Using the boot operation function the following operations are possible:

(a) If separate programs are stored in the QnACPU module and mem-
ory card, you can easily switch to the program complying with the
controls.

{b) By booting from the memory card to the QnACPU, the program
can be written quickly.
Even if there is no peripheral device, high speed program writing
can be done simply by booting from the memory card.

(c) During ROM operation, a program can be read from a ROM mem-

ory card and executed.

QnAcpu

0000 0000 0000 0000
OO0 o oo -

°

MITSUBISHI /

Internal RAM
Parameter Initial- 1
Pt ' Boots at start of —
".Iﬂ operation inkial- 2 Processing
m‘@ p g j
[
I‘lﬂ.l I > S
ﬁ ‘:l" Assembly Coating
% - j
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MELSEC-QnA

(4) Support for total network

Using the QnACPU, you can freely access other stations in a MELSEC-
NET/10 network system from sequence programs, serial communication
modules, peripheral devices, etc.

Furthermore, you can similarly access other stations connected in a
serial communication multidrop link system.

Request source

Personal
computer

QC24: serial communication
QnA complying module.
MELSECNET/10 QLP21, QBR11: QnA complying

MELSECNET/10 network

module.
QnA complying ;
MELSECNET/10
Personal Personal
E 1:] computer computer
Request b
destination \ /
O3 O|c 14 O a
QnA | Qca4 Q1B1R QnA Qc24, QnA |QC24 QnA |Qc24

RS422/485 multidrop link

1-10
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1.4 Improved Program Productivity
(1) Planning structured programs

Programs that conventionally would have been a single continuous unit
can now be managed in a structured manner as multiple files.

(a) Itis possible to share design tasks among multiple designers, and
conduct file management separately for separate programs, di-
vided into areas of function, production, and designers.

(b) You can manage the file name and the file amendment time simul-
taneously, allowing you to see the program content and amend-
ment time at a glance. As a result the maintenance efficiency is
improved.

(c) The reading/writing of programs to the QnACPU is conducted in
file units, reducing the time required for reading/writing.

(d) Programs which were develobed by different designers can be
coupled, and the device numbers can be changed easily.

| iFile—>pCJ |
DrivesPath :C:\GPPO\USR\

System :W4_PLANT Title :For XXXXCo.,Ltd.
Machine :LINE-1 Title sLine No.1

File T Size Date Time Title
PARAM Parameter 3380 96-85-20 15:13 :Parameters for i i
INITIAL]L QnA Seq 187 96-985-28 15:32 :Machine module data settin

INITIAL2 OnA Seq 187 96-85-20 14:41 :Production plant data sattgng
MACHINE GnA Seq 107 96-985-20 14:42 :Machining process control progra
ASSEMBLY GnA Saq 187 96—95-20 14:42 :Assembly process control program
COATING OnA Seq 197 96-85-20 14:43 :Coating process control programn
MONITOR GQnA Seq 187 96—085-20 14:44 :Line wmonitor program
LOGGING QnA Seq 187 96—85-28 14:44 :Logging program

Pile(s>: 8 Free 153411584Byte(s) Cancel<(N>

Ctrl+D:Dir Space:iSelect Esc:Close

| -
i Step

L\ .17 0 LD Xo
: 1 1 AND X1
I Main program | 2 OUT YO

. 3

| Subroutine program | 4

| Interrupt program ] ___“

By function/production/designer

1-11
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MELSEC-QnA

(2) Instructions can be defined in terms of macro instructions

It is possible to freely create and use instructions in accordance with
functions, enabling programs to be standardized and simplified.

In programming

| | wc2er0 | s | oo

/]

Serial communication Module Read
module read instructions number device

T

SM1036

—”——l « fuolws [ 2o 4

X1Z1

|

\/

Y

Developed Replace VD1 with H5
function Replace VD2 with DO

/M. C24RD standard ladder (macro entity) \ ﬂ)PU storing (actual program)

SM1036

~

_H { « [wmo] ws [ on

X1Z1

H|

wet | oozt | 72 [

— vz >
J

1-12
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(38) Completely unrestricted device handling

(a) You can conduct word device bit operations.
(b) Differential contacts and direct designations are possible.

(c) You can program special function module buffer memories as de-
vices.

(d) You can directly access network module link data if they are pro-
grammed as devices.

X0 rising input A device representing a special function module buffer memory,
showing the contents of I/0 address X/Y40(U4), buffer memory
l address 2 (G2).

X0 DX10

— F————{ Mov [ oo [ unez |-
Vd N
—( Ro.5 >—

<m]r10 >

Y10 direct output

— RO fifth bit

X10 direct input

An Example of Programming

Function AnUCPU Transcription QnACPU Transcription

—H——-{ orro [ w0 [ kio [ oo | k1 =
Handling
ial
;p:dct:?e buffer ————— 0+ [ Do [ e | b2 M '—‘ H D+ | ut0NG10 [ ke | u4o\con
memory
oo [ neo | xzo0 | b2 [ i M

device

— | LEDA HEX -
Simplification - LEB DO - :
of previous
dedicated LEDC wo — H F—— #x [ oo [w [« }—l
instructions LEDC KS —
LEDR -

M3036

— F—————{ vov [ o0 [ kawo
X(i ,
Free device | — s w0 , DO.1 X0
. ik F 4| { v
expression w 1o | |4} < |
I 1T LEDA DouUT
(Yo
LEDR —1

1-13



1. GENERAL DESCRIPTION.

(4) Editing operability has been improved

(a) Up to 4 programs or data can be edited at the same time.

¢ It is possible to cut-and-paste between the objects being ed-
ited. You can do this easily while confirming on the screen the
utilization of programs and data.

¢ You can switch between the objects being edited at the touch
of a button.

(b) The number of key entries needed to create ladders has been re-
duced, for example when connecting vertical and horizontal lines
by dotted lines, or when inserting parallel coils.

(c) Comments can be displayed while you edit the ladder.

(d) Operations are user-friendly, with pull-down menus and dialog
boxes.

You can easily operate the functions which you use frequently by
using the function keys.

Editing object 1

X100
Y120

LT

_ 1

Editing object 2

1 2 J 4 5 (]

[Rssenhly process i [nput aubreutin
[Azcenbly procesz 1 Actual npnt inn subroutise
® [Assenbly process 1 Oul in
1y process 2 Inm sulul
»* [Rssanbly process 2 Actual operet: inn sulroutine
[Assenbly process 2 Dutplt sithrout

"I
g
g
2

hadhblbil Lo ]
=-onqaal..um-.s~§.
]
H
H

Editing object 3

et b et i e bk b

Editing object 4

L )i -
h M 1st 1,0 B 30
Juvtex Slave PC Bta S I

N gta->/R Sub M Stac-H/R Sub [N Sta-R Sub iM Sta<-H/R Sub
Station | Piret Last Firet Last First Lact Pirst Last
1 [ -e1-t P) -|C100)-L 1@F) |CL @)-[ 1F) ( 1“)—[ 11!1
2 [ 1-L 1 [4 L 1 4 1-L J-C
3 [ 18)-L 1F1 [ 1281-[ 11F) | 20)-L 3F) l 1283-L 13]’1
4 [ 20]-f 2F1 |[ 12@1-[ 12F] |[ 4@)-[ SP1 ([ 1401-[ 1SF]
Sub S [1800]-[18FF] [11881-C11FF] | [18881-[18FF] [11.1—[-
£ | 1 L 1-( 1 |t 1-L 1 1-f 1
1 -t 1 [ ol ] 1 |t - X [ L 1
4 baed ] [ 1- 1 |t 1-f 1 t -t b
I 1 m T

1-14



1. GENERAL DESCRIPTION
e M ELLSEC-QnA

(5) Monitoring and debugging functions have been enhanced

(6)

)

(a) The ladder can be edited while monitoring.
(b) You can reference the contact coil at the touch of a button.
(c) You can reference ON/OFF causes.

(d) You can set conditions which are suitable for debugging the moni-
toring timing, because step numbers and device status can be des-
ignated.

(e) You can monitor index qualified devices.
Strong support is provided for document creation

(a) The comment size has been expanded to 32 characters, allowing
you to attach more detailed comments.

(b) You can now set comments for all the devices.

(c) Statements and notes attached to programs can be managed to-
gether with the program, simplifying program amendment and utili-
zation operations.

(d) Printout time is reduced by storing printout data to files.

(e) The number of pages of printing can be reduced by justifying
blank lines.

Powerful support tools

(a) Data conversion package

You can create comment data and dewce data usi 3g the spread-
sheet software (EXCEL Lotus 1-2-3°2 , Multiplan *) and word
processing software that you are famlhar with, and then convert
this data into files that can be used in QnACPU.

Furthermore, you can also convert QnA files to text data or
spreadsheet software data.

*1 EXCEL is a registered trademark of US Microsoft Co.

*2 Lotus 1-2-3 is a registered trademark of Lotus Co.

*3 Multiplan is a registered trademark of US Microsoft Co.

(b) Macros, libraries

There are basic sequence programs accessing special function
modules, and standard programs such as fault finding and alarm
processing programs which are provided as macros and libraries,
and these support program standardization.

(c) Ladder sequence linking package

This package links a number of sequence programs to make just
one sequence program.

It includes a function that automatically allocates the devices of
each program without duplication, and which supports the shared
design and modularization of programs.

(d) CAD interface package

This package for communication with CAD systems treats ladders,
instruction lists, comment data and SFC diagrams as CAD data.

1-15



2. SYSTEM CONFIGRATION

e VI ELSEC-QNA

2. SYSTEM CONFIGURATION
This section describes the system configurations that can be used for a
system centered on a QnACPU, cautions on configuring the system, and
the system equipment.

2.1 System Configuration

The equipment configuration and peripheral device configuration when a
QnACPU is used in an independent system is described here.

2.1.1 Equipment configuration in an independent system
"1

QIMEM-[][][ ]

memory card QnACPU _ A6BAT battery

(option)

A3[ |8B/A38HB A6[ JP(EU) power supply module

main base unit [@e———— AX[ ][ ] input modules

AY[ Il ] output modules
Special function modutes

AC[_ | |@L]
extension cable

*2

A6[ ]8B extension base unit
(type with power supply module AB[ JP(EU) power supply module

AX[ ][ ] input modules
mounted) H AY[ ][ ] output modules
A5[ 18B extension base unit Special function modules

(type without power supply
module mounted)

POINTSI

*1 Up to two memory cards can be installed, if required.
SRAM and E2PROM memory cards can read/write files when
installed at the CPU. _
Flash memory memory cards can only read (not write) files when
installed at the CPU.
File writing must be performed from a peripheral device.

*2 When using an A5[ |B extension base unit, pay particular attention
to the power supply capacity of the main base unit.
In the case of I/O modules with a high internal current consumption,
you are recommended to mount the special function module on an
A6[ ]B extension base unit.
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MELSEC-QnA

2.1.2 Configuration of peripheral devices for QnACPU

(To RS-422 interface)

AC30R4-PUS cable H

AC20R4-A8PU cable

| anacpu

Q6PU programming unit

(Mounted on
the base unit)

AJ71QC24 serial
communication
module

RS-422 cable iy

RS-422 RS-232C convertor

RS-232C cable

¥

IBM PC/AT or 100 % compatible
(software package used: SW[ ]IVD-GPPQ)

(To option board slot)

1 1

I - IC memory card QIMEM-[][ ][]
: Interface board IH Dedicated cable H reader/writer memory card
| 7 1

(To RS-422 interface /
RS-232C interface)

RS-422 cable / I
RS.232C cable H IBM PC/AT or 100 % compatible

*1 For details on the IC memory card reader/writer set, refer to Section 4.2.
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22 System Equipment List

The system equipment (modules and peripheral devices) that can be used
in a QnACPU system are listed here.
Descriptions for modules and software packages with some restrictions are

given in Section 2.3.

(1) Modules for use with QnACPU

Number of Current
Occupled Consumption
Module Model Description VO Points Remark
(Module
Type In 1/0 5VDC 24 VDC
Allocation) (A) A
Number of I/0O points: 512, internal RAM:
Q2ACPU 28k steps 0.3 —_
Memory card
Number of 1/0 points: 1024, internal RAM: procured
CPU Q2ACPU-S1 60k steps 0.3 -_— separately.
module — Includes q
. . memory car
Q3ACPU g:‘:n:tzr :f 1/0 points: 2048, internal RAM: 0.3 _ current
P consumption.
Number of I/0 points: 4096, internal RAM:
Q4ACPU 124k steps 0.6 —
Q1MEM-64S SRAM, 64k bytes
Q1MEM-128S SRAM, 128k bytes
Q1MEM-256S8 SRAM, 256k bytes
Q1MEM-5128 SRAM, 512k bytes
Q1MEM-1MS SRAM, 1 MB
Q1MEM-2MS SRAM, 2 MB
Q1MEM-64SE | SRAM, 32k bytes; EPROM, 32k bytes
Memory _ _ _
card Q1MEM-128SE | SRAM, 64k bytes; E2PROM, 64k bytes
Q1MEM-256SE | SRAM, 128k bytes; E2PROM, 128k bytes
{ QIMEM-512SE | SRAM, 256k bytes; E2PROM, 256k bytes
Q1MEM-1MSE | SRAM, 512k bytes; E2PROM, 512k bytes
_ SRAM, 128k bytes; flash memory, 128k
Q1MEM-256SF bytes
_ SRAM, 256k bytes; flash memory, 256k
Q1MEM-512SF bytes
. SRAM, 512k bytes; flash memory, 512k
Q1MEM-1MSF bytes
Q1MEM-2MSF | SRAM, 1 MB, flash memory, 1 MB
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Number of Current
Occupled Consumption
Module Model Description '/3‘:::"‘: Remark
Typsinvo | 5VDC 24 VDC
Aliocation) (R) GV
AX10 16-input 100 VAC input module (1166 nputs) | 9-955 —
X 32
AX11 32-input 100 VAC input module (32 inputs) 0.11 —_
AX20 16-input 200 VAC input module (1166 inputs) 0.055 _
AX21 32-input 200 VAG input module ?322 nputs) | 011 —_
AX31 32-input 12/24 VAC/VDC input module ‘(3322 inputs) 0.11 —
AX40 16-input 12/24 VDC input module (1166 inputs) 0.055 —
. . 32
AX41 32-input 12/24 VDC input module (32 inputs) 0.11 _
AX42 64-input 12/24 VDC input module ?;4 inputs) | 012 —
AX50 16-input 48 VDG sink input module (‘166 inputs) | 0055 —
Input
modules | aAx50-S1 16-input 48 VDC sink/source input module 2166 inputs) 0.055 —_
16-input 100/110/125 VDC sink input 16
AXe0 module (16 inputs) 0.055 -
16-input 100/110/125 VDC sink/source 16
AXg0-81 input module (16 inputs}) 0.055 -
AX70 16-input input module for sensor (1166 inputs) 0.055 _
AX71 32-input input module for sensor :(3322 inputs) 0.1 —_
AX80 16-input 12/24 VDC source input module (‘166 inputs) 0.055 —
AX80E 16-input 12/24 VDC source input module 2166 inputs) 0.055 —
AX81 32-input 12/24 VDG source input module ?322 inputs) 0.11 —_
AX81-52 32-input 48/60 VDC source input module ‘(’322 inputs) | 011 —
AX81B 32-input 24 VDC sink/source input module (6342 inputs) 0.125 —
AX82 64-point 12/24 VDC source input module ?& inputs) 0.12 _—
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short protection function and overheat protection function

Number of Current Consumption
Occupied 1/0
Module Model Description Points (Module : Remark
Type in /O 5VDC 24VDC
Allocation) (A) (A)
AY10 16-output relay contact output module (2 A) 16 (16 outputs) 0.115 0.15 *1: Indicates a
source load
-out £t il ) d . module.
AY10A ;ﬁn‘t’:c‘t":u;;';‘ty- output » for indep 16 (16 outputs) 0.115 0.15 Other
modules are
16-output relay contact output module, with s sink load
= ou odule, urge modules.
AY11 suppression 16 (16 outputs) 0.116 0.15
16-output relay contact output module, for independent
AY11A contact output, with surge suppression 16 (16 outputs) 0.115 0.15
AYNE 16-output relay contact output module (fused) 16 (16 outputs) 0.115 0.15
AY13 32-point relay contact output module (2 A) 32 (32 outputs) 0.23 0.29
AY13E 32-point relay contact output module (fused) 32 (32 outputs) 0.23 0.29
AY22 16-point triac output module (2 A, fused) 16 (16 outputs) 0.305 —
AY23 32-point triac output module (0.6 A, fused) 32 (32 outputs) 0.59 —
AY40 16-output 12/24 VDC transistor output module (0.1 A) 16 (16 outputs) 0.115 0.016
16-output 12/24 VDC transistor output module, for
AY40A independent contact output (0.3 A) 16 (16 outputs) 0.19 -
16-output 12/24 VDC transistor output module, with short
AYaoP protection function and overheat protection function 16 (16 outputs) 0.115 0.03
AY41 32-output 12/24 VDC transistor output module (0.1 A) 32 (32 outputs) 0.23 0.04 The short
. | protection and
32-output 12/24 VDC transistor output module, with short heat
AY41P protection function and overheat protection function 32 (32 outputs) 0.23 0.0 :‘,l;:,;;n
- functions of the
AY42 64-output 12/24 VDC transistor output module (0.1 A) 64 (64 outputs) 0.29 0.08 AY40P, AY41P,
Output AY60EP
modules s
- N f AYBOEP,
AY42-83 84-output 12/24 VDC transistor output module (fused) 64 (64 outputs) 0.29 0.08 AYB1EP and
64-output 12/24 VDC transistor output.moduls, with e
g -outpu ransistor output module, wi o described below:
AY42-54 photocoupler with built-in Zener diode 64 (64 outputs) 0.50 °
AYS50 16-output 12/24 VOC transistor output module (0.5 A, fused) 16 (16 outputs) 0.115 0.13
N Function that
AY51 32-output 12/24 VDC transistor output module (0.5 A) 32 (32 outputs) 0.23 0.10 protects the
transistors
AY51-S1 32-output 12/24 VDC transistor output module (0.3 A, fused) 32 (32 outputs) 0.31 0.02 from
overcurrents
AY60 16-output 12/24/48 VDC transistor output module (2 A, fused) | 16 (16 outputs) 0.115 0.13 occurring, for
example, due
“ N to short circuits
16-output 12/24/48 VDC transistor output module (fused) ;
AY60E 12/24 VDC: 2 A, 48 VDC: 0.8 A 16 (16 outputs) 0.115 0.13 wi'?:;e:rnal
AY60S 16-output 12/24/48 VDC transistor output module (2 A) 16 (16 outputs) 0.075 0.006 Overheat
protection
“ ; ~ function
16-output 12/24 VDC transistor output module (2 A), with
AY€OEP short protection function and overheat protection function 16 (16 outputs) 0.118 0.22 .
Function that
- 12 vDC protects the
AY70 16-output, TTL/CMOS (5/12 VDC) output module (16 mA) 16 (16 outputs) 0.10 1 transistors from
0.1 damage due to
external
. N t .
AY71 32-output, TTL/CMOS (5112 VDC) output module (16 mA} 32 (32 outputs) 0.20 12vhe Dot oo
external causes.
AYT72 64-output, TTLICMOS (5/12 VDC) output module (16 mA) 64 (64 outputs) 0.20 12voe
- .
AY80 f1 uss-::)tput 12/24/48 VDC transistor output module (0.5 A, 16 (16 outputs) 0.115 0.12
" . .
16-output 12/24 VDC transistor output module (0.8 A), with
AYBOEP short protection function and overheat protection function 16 (16 outputs) 0.115 0.22
*
AY81 32-output 12/24 VDC transistor output module (0.5 A) 32 (32 outputs) 0.23 0.10
“ . N
32-output 12/24 VDC transistor output module (0.8 A), with
AYBI1EP short protection function and overheat protection function 32 (32 outputs) 0.23 0.44
l . .
AY82EP 64-output 12/24 VDC transistor output module (0.1 A), with 64 (64 outputs) 0.29 0.10
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Number of Current Consumption
Occupled 1/0
Module Model Description Points (Module Remark
Type in I/0 5VDC 24VDC
Aliocation) (A) (A)
Performs /O
processing in 8-
Dynamic in- point units
put/output com- | A42XY 64-input, 64-output, dynamic scanning 64 (64 outputs) 0.11 0.235 independently of
bination moduls the CPU
module, while
scanning.
The first half 32
Input/output i g . points are inputs
combination AH42 fn%(';:fl’:'ioaf x;"”"" 12/24 VDC transistor output 64 (64 outputs) 0.245 0.04 and the latter
module . ’ half 32 points
are outputs.
For single-axis positioning control, speed control, 32 (special 32
Single- AD70 and speed/position switching control. oi t:) 0.3 —
axis Analog voltage output (0 - +10 V) poin
positioning
module i
AD70D 1-axis, digital output, for MR-SB(K)/SD 32 (special 32 0.8 —
points)
AD71 For positioning control.
Pulse train output, 2-axes (independent control,
simultaneous 2-axis control, linear interpolation 32 (special 32 15 _
control). points) :
AD71S7 When in combination with AD76, stepping motors
can be used.
For positioning control.
(Dedicated to MELDAS-S1 support driver.) :
AD7181 Pulse train output, 2-axes (independent control, 3§i'(,::)°°'a' 32 1.5 —
simultaneous 2-axis control, linear interpolation p
control).
Positioning - -
module For positioning control, for high-speed control.
Pulse train output, 2-axes (independent control,
simultaneous 2-axis control, linear interpolation 32 (special 32
AD7152 control). points) 1.5 -
When in combination with AD78, stepping motors
can be used.
For positioning control. ﬁfs: half: vacant
AD72 Analog voltage output (0 - :10 V) 16 oints 0.9 _
,'l 2-axes (ipdapqndent control, simultaneous 2-axis latter half:sp eF::iaI '
control, linear interpolation control). 32 points
* AD76 Driver for stepping motor. 16 {vacant 16 _ .
E Used in combination with AD71 or AD71S2. points)
¥ 48
1 Absolute detection method first half: special
d AB1LS Resolution: One resolver revolution = 4096 divisions 32 points 0.8 —
Response speed: within 6 ms latter half:vacant
Positic_m 16 points
module 48 .
Absolute detecti thod, multiple rotation type first half: special Ir,':::'::‘::.
A62LS Resolution: One r revolution = 4086 divisions 32 points 1.5 _— c orF:n ected
Response speed: 2 ms latter half:vacant resolver.
16 points .
. 24-bit binary, 1/2 phase input, reversible t 32 ial 32
High- AD61 ! Ay 03 —
speed 50 kPPS, 2 chapnels points)
counter . B ) R
module AD61S1 24-bit binary, 1/2 phase input, reversible , 1 32 (special 32 0.3 _
phase ... 10 kPPS, 2 phases ... 7 kPPS 2 channels points) -
AB8AD i
410 20 MA /0 to +10 V, Analog input, 8 channels g;‘;i,‘;;”'a' %2 0.9 —
AB8AD-S2
ABBADN 010 20 mA / 0 to +10 V, Analog input, 8 channels giir(,j;’)““" %2 0.4 _
A-D
converter f
410 20 mA /0 to +10 V, Analog input, 16 channels :
module A616AD Expansion to maximum of 121 channels possible by 3<2,i5:g)e¢:|al 32 1.0 —
using ABOMX (R) ) p
Multiplex module (IC relay) 18 (vacant 16 _ .
ABOMX Analog input, 16 channels points) 0.65 Useg'm . .
con with
Multipl dule ( lay) 16 (vacant 16 Yt
ultiplex module (mercury relay vacan _ AB816TD.
ABOMXR Analog input, 16 channels points) 05
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Number of Current Consumption
Occupled 1/0
ints (M I Remark
Module Model Description Pgr 'y‘po(lnol;’ou o 5VDC 24 VDC
Altocation) ) (A
For temperature detection by thermocouple (when
A616TD connected to AGOMXT) 32 (special 32 1.0 _
0to +10 V/ 0 to 20 mA (when connected to points) '
ABOMX(R))
T " 32 .
‘uerran-pcra Multiplex module. Tamperature input: 15 channels. [ first half: vacant Used in
digital ABOMXT Temperature detecti therr when used 16 points 0.8 — combination
converter in conjunction with A616TD latter half: vacant with A616TD.
module 16 points
- 180 to 600 °C temperature input module (For 3- .
ABBRD3 wire type platinum resistor) 32 (special 32 0.94
points)
-180 to 600 °C temp e input module (For 4- _
A68RD4 wire type platinum resistor) 0.75
A68DAV 0 to +10 V, analog output, 8 channels. gslr(‘stz)eclal 32 0.15 0.2
A68DAI 010 20 mA, analog output, 8 channels. gﬁ'ﬁ;’;’"'a' 32 0.15 04
4to 20 mA /0 to 10V, Analog output 12 bits, 2
AB2DA channels 32 (special 32 0.6 0.35
D-A points) . .
H converter AB2DA-S1 41020 mA /O to £10 V, Analog output, 2 channels
= | module
E 15 VDC (A68P)
4 to 20 mA. Resolution: 1/4000 32 (special 32 is required.
s AG16DAI Analog output, 16 channels points) 0.3 - +0.53 A
5 -0.125 A
5
p 15 VDC (A68P)
k] Oto +10 V/O to +5 V. Resolution: 1/4000 32 (special 32 is required.
2 AB16DAV Analog output, 16 channels points) 0.38 - +0.2 A
” -0.17 A
48
A-D, D-A . . first half: vacant
converter AS4AD : ::T'n:r?nr:l‘s\ /0to +10 V, Analog input/output 15 bits, 16 points 0.24 0.53
module latter half: special
32 points
ADS?7 1.21 To create
canvas and
CRT . . . . character
CRT display, semigraphic 64 (special 64
:’:‘::‘;L ADS7S1 Selection between color/monochrome possible. points) 1.55 0.16 %%"'::‘3; o
SWIIGP-
ADS7P.
Memory ADS9 0.3
card, 32k byte memory battery backup .
Centronics Can be connected to printer conforming to 32i'(;:)ec|al 32 — 0.35 A when
interface AD59-S1 Centronics standards. po 0.32 connected to
module ADS9OMEF,
Mossagos can be recorded and played back ona
Voice maximum of 60 ch ls. T 16 (special 16
output A11VC times can be selected for each channel: 1 socond oint:) 0.6 0.38
module 2 seconds, 4 seconds, 8 seconds. P
The total recording time is 64 seconds.
AJ71QLP21 | For MELSECNET/10 optical loop networks gﬁ.};;’)“'a' %2 0.65 —
Upto 4
For MELSECNET/10 optical loop networks 32 (special 32 modules can
AmaLp21s Network backup by external power supply points) 0.65 02 be used with
N " one CPU.
letwo!
module AJ71QBR11 | For MELSECNET/0 coaxial bus networks gﬁlsg’)“"‘“ 32 0.8 -
For MELSECNET/10 optical loop k remot;
AJ71QLP25 VO stations — 0.8 —
For MELSECNET/10 coaxial bus network remote
AJ71QBR1S 1/O stations - 09 -
2 .
AJ71AP21 For MELSECNET Il optical data links. gﬁisg)’"“' 32 05 —
Data link Upto2
ata lin 2 R . 32 ial 32 modules can
module AJ71AR21 For MELSECNET If coaxial data links. pois:‘)”'“ 0.9 — be used with
one CPU.,
2 .
AJTIAT21B | For MELSECNET/B data links. gﬁis;“'a' 32 0.72 —
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Number of Current Consumption
Occupied 1/0
Module Model Description Points (Module Remark
P Type in 1O svoc | 2avoc
Allocation) 1) (A)
i 2
Data link AJ72T258 For MELSECNET/B data link remote /O stations. — 03 -
Link module that icates data with a
computer. 32 (special 32 _
AIT10C24 Transmission speed: 300 bps to 19.2 kbps points) 03
RS-232C, RS422/485: one channel sach
Serial Link module that cor data with a
communica- AJ71QC24- computer. 32 (special 32 0.2 .
tions R2 Transmission speed: 300 bps to 19.2 kbps points) -
module RS-232C: two channels
Link module that communicates data with a
AJ71QC24- computer. 32 (special 32 0.38 .
R4 Transmission speed: 300 bps to 19.2 kbps points) -
RS-422: two channels
Link module that communicates data with a
Computer link 2 computer. .
module AJ71UC24 Transmission speed: 300 bps to 19.2 kbps Ssi:;:)eclal 32 14 —
(for AnUCPU} RS-232C, RS-422: one channel each, compatible p
with RS485
3
AJ71C24(S3) Link modute that communicates data with a
Computer link 2 puter. 32 (special 32 1.4 _
module AJ71C24- Transmission speed: 300 bps to 19.2 kbps points) ’
S6/S8 RS-232C, RS-422: one channel each
:D51-S3 GPC-BASIC, maximum of 8 tasks
Intelligent R$-232C, RS-422: two channels each available. first half: vacant
communication 16 points 1.3 —
module N ADS1H-BASIC, maximum of 8 tasks Equipped with latter half: special
AD51H-83 IC memory card interface 32 points |
48
External fault 2 6 types of fault detection. first half: vacant
diagnosis AD51FD-83 Can output alarms and fault diagnosis data to 16 points 1.0 —_
modufe external destinations. latter half: special A total of up to
32 points 6 modules can
be used with
48 . one CPU.
Graphic 2 Monitor screen, monitor condition record, CRT first half: vacant *4 Wh
controller AD57G-S3 indicator, keyboard can be used ' ' 16 points 1.3 —_ 4 When power
unit » key : latter half: special supply
32 points equipment is
’ not
Ethernet 2 10BASES/10BASE2 specifications 32 (special 32 oTA octed.
::;;L?:e AJTIET Transmission speed: 10 Mbps points) 15 -
s:?evf:::EeT Z J71P41 For SUMINET-3200 networks . 32 (special 32 04 _
Communication speed: 2 Mbps points) :
module
Link module that sends/receive data at high speed
Host controller 2 .
. . " to/from a computer. 32 (special 32 .
hlgz;slpeed link AJ71C23-83 Transmission speed: 500 bps points) 1.5
module RS-422: one channel each
Terminal AJ71C21 Link module that icates data using a BASIC
i ?erf a cae function terminal interface or the no-protocol mode. 32 (special 32 0.8 .
mn dule Transmission speed: 600 bps to 19.2 kbps points) :
o AJ71C2181 RS-232C, RS-422: one channel sach
Sends and receives bit data to a maximum of 8
slave stations to which it is connected in a
multidrop system. 32 (special 32 _
AJT1C2281 Used for the master station of a multidrop link. points) 14
Transmission speed: 38.4 kbps
Multidrop data RS-422: one channel each
link [ -
ink module A0J2C25 Used as a remote 1/O station of a multidrop link. — — —
Used as a local station in a multidrop link.
(In AOJ2CPU and AQJ2HCPU systems, can also be . _
Aoj2G214 used as the master station in computer links and 64 points 03
multidrop data links.)
2 i . N .
. Compact graphic operation terminal
G’af:tlign 22:28;:" Integral monitor (monochrome liquid crystal) _ _ 0.4
toeF::ninal LT21B ;l;smber of monitor screens: 250, number of parts: -
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Number of Current Consumption
Occupied 1/0
Module Model Description Points (Module Remark
Type in /O s5VvDC 24VDC
Allocation) (A) (A)
Large scale graphic operation terminal :Y:r‘;’;:tig:sis
Graphic 2 Integral monitor ( h liquid crystal, color made, the
operation A77GOT-85 liquid crystal, E!.) — — — numb'er of
terminal ;lgsmber of monitor screens: 250, number of parts: occupied points
is 32 (special).
/O dedicated
MELSEC- AJ71PT32-83 mode: 32 (special
NET/MINI-S3 Used for remote /O control and remote terminal 32 points)
data link control with a total of 512 I/O points, for a maximum 0.34 —
module of 64 MELSECNET/MINI-S3 master stations. Extension mode:
AJ71732-83 48 (special 48
points)
B/NET inter- " Used for B/NET transmission terminal control. 32 (special 32
face module AJ71862-53 Up to 63 stations can be controlled per module. points) 0.7 -
. . . . Only one module
Interrupt Used to designate execution of interrupt programs 32 (special 32
module Ale1 (16 interrupt inputs). points) 0.14 - gapnube used per
Has 16
Dummy module | AG62 Moduie allows selection of 16, 32, 48, or 64 points. Number of set 0.07 — simulation
points ([ ] inputs) .
switches.
16 (vacant 16
Bliank cover AG60 Keeps unused slots free of dust. points) — —
A61P Input: 100/200 VAC
Output: 5VDC 8 A
AB1PEU
Ae2p Input: 100/200 VAC
Mounting A62PEU Output: 5VDC 5A, 24 VDC 0.8 A
position:
power
ty slot Input: 24 VDC
2 supply siot | Aeap Output: 5VDC 8 A
°
Q
E — — Cannot be used
> Input: 100/200 VAC : -
g AssP Output: 5 VDC 2 A, 24 VDC 1.5 A with & main base
g unit.
g input: 110 VDC
5 As7P Output: 5 VDC 8A
A66P Input: 100/200 VAC 16 (vacant 16
Output: 24 VCD 1.2 A points)
Mounting Power supply for
T Al
position: 32 i
170 slot . first half: vacant A616DAV,
AssP 35:‘,’:&:1- I5VDC 12 A, -15VDC 0.7 A 16 paints AS16DAI
. =T . latter half: vacant
16 points
For high-speed
A38HB Can accommodate 8 /0 modules. (a:::izsated to
QnACPU)
A38B Can date 8 I/0 modu}
Main base _ _ _
unit A35B Can date 5 /O modut
b dul No connector for
A32B Can 21/0m extension.
.E
s dat il Has connector
2 A32B-S1 Can accomr 210 for extension.
a
A68B Can accommodate 8 /O modules.
o o Power supply
A65B Can 5 /O - - - module required.
Extension A62B Can date 2 I/O modul
base unit
A588 Can date 8 I/O modul AB1P(EL),
A62P(EV),
AS558 Can date 5 /O modul — — — A63P, and A65P
cannot be
A528 Can accommodate 2 /O modules. mounted.
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Number of Current Consumption Remark
Occupied /O
Module Model Description Points (Module
Type in 1710 5VDC 24 VDC
Aliocation) (A) (A)
ACO068B 600 mm (23.62 in) long
. AC12B 1200 47.24 in) | Cables for connections _ _ .
Extension cable mm ( in) long between base units
3000 mm (118.11 in)
AC308 long
Simulation ABSWi6 16-point simulation switch _ _ Installed in an
switch . _ - - input module.
ASSW32 32-point simulation switch
Battery A6BAT IC-RAM memory backup — — —
For
AY11E, | MF51NM8 Cartridge type, 8 A
AY13E
;3’22 HP-70K Plug type, 7 A
For | HPa2 PI
AY23 - ug type, 3.2 A
2 For
8 AY50, MP-20 Plug type, 2 A
5 2 | AYso _ _ _
- [}
RN
o
é ;3'60 MP-32 Plug type, 3.2 A
For _ | mp-so PI 5
AY60E -50 . ug type, 5 A
For
power | GTH4 Cartridge type, 4 A
supply
f\‘s"aP 8M6.3A Cartridge type, 6.3 A

*2: Only internal devices within the AnACPU range can be accessed (file registers cannot be
accessed).

*3: Only internal devices within the ASHCPU range can be accessed (file registers cannot be
accessed). :
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Module Model Description Applicable Models
Battery ABBAT IC-RAM memory backup Installed in QnACPU module
) For sink type input modules and sink type output
AETBXY36 modules (standard type)
AX42(S1), AY42(S1/S3/84), AH42
For sink type input modules and sink type output
ABTBXYS54 modules (2-wire type)
A6TBX70 For sink type input modules (3-wire type) AX42(S1), AH42
Connector/terminal block
converter module A6TBX36-E For source type input modules (standard type) AX82
ABTBY36-E For source type output modules (standard type) AY82EP
ASTBX54-E For source type input modules (2-wire type) AX82
A6TBY54-E For source type output modules (2-wire type) AYB2EP
A6TBX70-E For source type input modules (3-wire type) AX82
ACO5TB 0.5 m (1.64 ft), for source module
AC10TB 1 m (3.28 ft), for source module AGTBXY36
AC20TB 2 m (6.56 ft), for source module 22;5%;34
AC30TB 3 m (9.84 ft), for source module
Cable for connector/
terminal block converter AC50TB 5 m (16.4 ft), for source module
module
ACOSTB-E 0.5 m (1.64 ft), for source module
AC10TB-E 1 m (3.28 ft), for source module :g¥g¢gg§
AC20TB-E 2 m (6.56 11), for source module vy E
ABTBX70-E
AC30TB-E 3 m (9.84 ft), for source moduie
ACS0TB-E 5 m (16.4 {t), for source module
Relay terminal module AETE2-16SR For sink type output module AY42, AY42-S1, AY42-83, AY42-S4, AH42
ACO8TE 0.6-m (1.97 ft) long
AC10TE 1 m (3.28 ft) long
Cable for ting
relay terminal module AC30TE 3 m (9.84 ft) long A6TE2-16SR
ACS0TE 5m (16.4 ft) long
AC100TE 10 m (32.8 #t) long
(2) Peripheral devices
Device Model Remark
Connected to the CPU module by an RS-422 cable (AC30R4-
Programming unit Q6PU PUS, AC20R4-A8PU); for program writing and reading. (5 VDC
0.4A)
Cable for connection between CPU module and Q6PU.,
AC30R4-PUS 3 m (9.84 f) long
RS-422 cable
Cable for tion bet 1 CPU module and Q6PU.
AC20R4-A8PU 2 m (6.56 f) long
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23 Cautions about the System Configuration

This section describes the A series modules and software packages that
can be used with QnACPU.

(1) Input/output modules

All building block type I/O modules can be used.

(2) The A38HB high speed access main base unit

By using the A38HB high speed access base unit, the data transfer
speed between the QnACPU and the special function module becomes
about twice as fast.

The scan time can also be reduced when a module that handles a large
capacity of data, such as a network module, is mounted on the A3SHB
base unit.

(3) Special function module

(a) The following special function modules cannot be used.

e AD57-82 (CRT controller module)
* AJ71LP21, AJ71BR11 (AnU complying MELSECNET/10 network
module)

* AJ71C23 (Host controller high speed link module)
* AD351 (Intelligent communication module)

............... ADS51 not complying with ASHCPU
, (those manufactured prior to March 1987)
¢ AJ71C24 (computer link module)

............... AJ71C24 not complying with ASHCPU

(those manufactured prior to February 1987)

(b) Special function modules with partial restrictions
. Restrictions on Number of
Model Name Function Restrictions Modules Mounted

Only the devices ranges shown below

corresponding to ABHCPU can be accessed.
AD51(S3) (However, file register and program
AJ71024(S3) reading/writing is not available)
AJ71P41 X/Y0 to 7FF,  M/S/LO to 2047, BO to 3FF,

TO to 255, CO0 to 255, DO to 1023,

WO to 3FF, FO to 255

Up to 6 modules can be mounted.

Only the device ranges shown below
ﬁgg: ?!gs_g)s corresponding to A3ACPU can be accessed.
AJ71C23-S3 (However, file register and program
AJ71C24-S6/S8 reading/writing is not available)
AJ71UC24 X/Y0 to 7FF,  M/S/LO to 8191, BO to FFF,
AJ71ETH TO to 2047, CO to 1023, DO to 6143,

WO to FFF, FO to 2047
AJ71AP21 Maximum of 2
AJ71AR21 — modules can be
AJ71AT21B mounted Maximum of 4

modules in total
AJ71QLP24 Maximum of 4 can be mounted
AJ71QBR11 —_ modules can be
mounted

There is no restriction on the number of AJ71QC24/AJ71QC24-R2/AJ71QC24-R4 serial com-
munication modules that can be mounted.

2-12
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(4) Graphic operation terminal (GOT)

MELSEC-QnA

Only GOTs which are in the device range corresponding to ASACPU can

access QnACPU.

There are no restrictions on the GOT and QnACPU connection method.

Model Name Connection Method

Accessible Device Range

CPU module direct connection,

AG4GOT-LT21B | YE) SEGNET/B connection possible

CPU module direct connection,
MELSECNET(ll) and MELSECNET/B
connections possible

A77GOT

GPU module direct connection,
MELSECNET(ll), MELSECNET/B and
MELSECNET/10 connections possible

A77GOT-83

CPU module direct connection,
MELSECNET(Il), MELSECNET/B,
MELSECNET/10, computer link
module connection and bus
connections possibie

A77GOT-S5

Only the device ranges shown below
corresponding to ASACPU can be accessed.
(However, file register reading/writing,
system monitoring and ladder monitoring is
not available)

X/Y0 to 7FF, M/S/L0 to 8191, BO to FFF,
T0 to 2047, C0 to 10283, DO to 6143
WO to FFF, FO to 2047

(5) Software packages

The system startup software packages that can be used to create
programs for QnACPU are indicated below.

Model Name Connection Method

Accesslble Device Range

Software package capable of GPP

SWoIVD-GPPQ functions (containing SFC functions)

IBM PC/AT or 100 % compatible
(See Section 4.2)

The peripheral devices and software packages that can be used with QnACPU are listed be-

low:

e Programmingunit. ......... ... ...............
e P-ROMwriterunit ...........................
e Dataaccessunit ............................

o Intelligent GPP . ............ ... . ..l
e Handy graphic programmer ...................
* Plasma handy graphic programmer ............

* System startup software package for ACPU

» Utility software package for ACPU .............

........ SW[ ]-GPPA, SW[ ]-SAP2
........ SW[ JGHP-UTLP-FNo,

SW[ IGHP-UTLP-FN1
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24 Selecting Memory Card Models

Since the QnACPU is provided with an internal memory to store parame-

ters and programs as a standard feature, programs can be executed with-
out installing a memory card.

The program capacities of the internal memories of the various models of
CPU module are indicated below.

Q2ACPU ......... 28k steps (112k byte internal memory)
Q2ACPU-S1 ...... 60k steps (240k byte internal memory)
Q3ACPU ......... 92k steps (368k byte internal memory)
Q4ACPU ......... 124k steps (496k byte internal memory)

(1) Applications of memory cards

A memory card is required in the following cases:
(a) To perform a boot operation

- Parameters, programs, device initial values, separate comments,
and boot files are stored in the memory card; on program execu-
tion they are read to internal memory and executed.

(b) To use file registers.

(c} To use local devices.

(d) To use the sampling trace function.
(e) To use the status latch function.

(f) Touse the'program trace function.
(g) To store the fault history in a file.

(h) To execute the maximum number of steps possible with a
QnACPU.

When a program of the maximum capacity is stored in the internal
memory, the parameter files and device initial values must be
stored in a memory card.

(i) To use the SFC trace function.
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(2) Selecting memory card

Select the memory card according to the type of files to be stored in the
memory card and the size of these files. The sizes of files is calculated
using the formulae presented below.

Function Approximate File Capacity (Units: Bytes)
Drive comment 64
Password 72
Parameters vvﬁtfEACEA:.EECF:JEETT“(?:.%?:; S hex. 4006 per module
Boot file (Number of files x 18) + 67
Sequence program (Number of steps x 4) + 122
Device comments- (34 x number of comment points) + (device types" X 10) + 64

Device Initial values {Number of device points x 2) + (device types x 44) + 66

File registers Number of file register points x 2 bytes

Simulation data (Number of word device points x 2) + (number of bit device points + 16) x 2 + (device ranges ™ x 44) + 66
Rounded up

{Added information + (number of word devices x 2) + (number of bit device polnts + 16) x 2} X trace count +
{number of device points x 12) + 362 Rounded up

Sampling trace data

For aifl devices : 58576

Status latch data For designated devices : (Number of word device points x 2) + (number of bit device points + 16) x 2
+ (device types x 8) + 352 Rounded up

Program trace data Same as sampling trace

Fault history data 54 X number of faults stored + 72 bytes

SFC trace data Max. 48 k (in 1 kbyte units)

*1: "Device types” means the number of registered device names. -
For example, if D, W, and T are registered, it is 3 types.
*2: "Device ranges” means the number of registered range settings.

<NOTE>

Note that capacities will be secured by rounding up in the units indicated below according to
the memory area used for storage:
internalmemory .............. ... i 4096 bytes (1k steps) units
Memorycard. ........... ..o 512 byte units
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3. QnACPU
3.1 General Specifications

The common specifications for each type of module are indicated in the ta-
ble below.

Table 3.1 General Specifications

Item Specifications

Operating ambient

©
temperature 0to 55°C

Storage ambient °
temperature 2010 75°C

Operating ambient

humidity 10 to 90% RH (no dewing)

Storage ambient .
humidity 10 to 90% RH (no dewing)

Intermittent vibration

Frequency Acceleration Amplitude Sweep count
10to 57 Hz - 0.075 mm (0.003 in)
S Conforms to JI
Vibration S oorme 10 1S 1 5710 150 Hz 9.8 m/s? {1G} — o
resistance 1131_2’-3 10 times in
Conti . . each of X, Y
ontinuous vibration and Z
directions (for
Frequency Acceleration Amplitude 80 minutes()
10 to 67 Hz — 0.035 mm (0.001 in)
57 to 150 Hz 4.9 m/s? {0.5G} —

Shock resistance Conforms to JIS B 3501, IEC 1131-2 (147 m/s? {15G}, 3 times in each of 3 directions)

Operating

atmosphere Free of corrosive gases

Operating altitude | No greater than 2000 m (6561.7 ft)

Installation site Control panel
Overvoltage
category ' 11 or lower

Contamination

level 2 or lower

*1 Shows which power distribution part is assumed to be connected from between the public
power distribution network and the internal device apparatus.
Category 11 applies to devices that receive power from fixed facilities.
Machines rated up to 300 V can withstand voltage surges of up to 2,500 V.,

*2 An indicator showing the rate of occurrence of conductivity material in the environment
used by the device.
Contamination level 2 only occurs with non-conductive contamination.
However, in this environment temporary conductivity might occur due to condensation.

*3 JIS: Japanese Industrial Standard
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3.2 Performance Specifications
3.2.1 Performance specifications

This section describes the performance specifications for the QnACPU
module.

. Model Name .
Item Remarks

Q2ACPU Q2ACPU-S1 Q3ACPU Q4ACPU

Control mode Stored program repeated operations

Direct I/0 possible
/0 control mode Refresh mode according to
device name

Language dedicated to seq |
Programming language
Relay symbol language, logic symbolic language, MELSAP-3 (SFC)
Processing speed i LD 02 . 0.15 0.075
sequence instructions) (us/ste
(seq ) F) MoV 0.6 0.45 0.225
Sequence instructions 39
) Basic instructions 230
Number of instruc-
tions (types) Application instructions 321
Special dedicated 171
instructions

Constant scan (ms) (program starts at fixed Set according to

§ to 2000 (can be set in 5 ms units)

time interval) parameters
Memory capacity Installed memory card memory (maximum 2036 KB)
Number of steps Maximum 28k Maximumn 60k Maximum 92k Maximum 124k
Program capacity
Number of files 28 60 92 124
Number of points
Number of I/O device points (points) 8192 (X/YO to 1FFF) that can be used
in program
Number of points
. . 512 1024 2048 4096 that can access
Number of /O points (points) (X/YO0 to 1FF) (X/YO to 3FF ) (X/YO to 7FF) {(X'YO1o FFF) | actual inputioutput
module
Internal relay [M] (points) Default 8192 (MO to 8191)
Latch relay [L] (points) Default 8192 (LO to 8191)
Link relay [B] (points) Default 8192 (BO to 1FFF)
Default 2048 (TO to 2047) (shared low speed/high speed)
Low speed/high speed switching is set in instructions
Timer [T] (points) : Low speed/high speed measurement unit is set in parameters
Low speed: Set in 10 ms units in range 10 to 1000 ms, default 100 ms
g High speed: Set in 1 ms units in range 1 to 100 ms, default 10 ms
§' Retentive timer [ST} (points) Default 0 (STO to 2047) . Set number of
.g points ysed
2 . » Normal counter default 1024 {(CO to 1023) according to
; Counter [C] (points) * Interrupt counter maximum 48 (default O points, set according to parameters) parameters
5 i .
'g Data register [D] (points) Default 12288 (DO to 12287)
=)
Zz
Link register [W] (points) Default 8192 (WO to 1FFF)
Annunciator [F] (points) Default 2048 (FO to 2047)
Edge relay [V] (points) Default 2048 (VO to 2047)
Special link relay [SB] (points) Default 2048 (S80 to 7FF)
Special link register [SW] (points) Default 2048 (SWO0 to 7FF)
File register [R] (points) 32768 (RO to 32767), maximum of 1042432 points can be used by block switching
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Item

Q2ACPU Q2ACPU-S1 QIACPU l Q4ACPU

Remarks

File register [R] (points)

1042432 (ZRO to 1042431}, block switching not required

Set number of
points used
according to
parameters

Step relay [S] (points)

8192 (S0 to 8191)

Index register [Z] {points)

16 (20 to 15)

Pointer [P] (points)

4096 (PO t04095), file pointer/common pointer usage range set according to
parameters

Interrupt pointer [I] (points)

48 (10 10 47)

Special relay [SM] (points

2048 (SMO to 2047)

Number of device points

Special register [SD] (points)

2048 (SDO to 2047)

Input bit condition device for subroutine
call with argument [FX] {points)

16 (FX0 to F)

Output bit condition device for subroutine
call with argument [FY] {points)

16 (FYO to F)

Input/output data condition device for
subroutine call with argument [FD] {points)

5 (FDO to 4)

Number of device
points is fixed

Link direct device

Device directly accessing link device. Only for MELSECNET/10.
Designated format: J[ ]\{]

Special function module direct device

Device directly

ing special functi dule buffer Y.
Designated format: U{ NG[ ]

Latch {(memory back up) range

LO to 8191 (fixed)
(Latch range can be set for B, F, V, T, ST, C, D, W)

Set according to

Remote RUN/PAUSE contact

1 point can be set for each RUN/PAUSE contact from X0 to 1FFF

par S

Clock function

Year, month, day, hour, minute, second, day of week (automatically detects leap
years)

Precision -2.3to +4.4 s (TYP. +1.8s)/dat 0°C

Precision -1.1 to +4.4 s (TYP. +2.2)/d at 25°C

Precision -9.6 to +2.7 s (TYP. +2.4 s)/d at 55 °C

§ VDC internal current consumption (A)

0.3 0.6
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3.2.2 Devices

The names and data ranges of devices which can be used at the QnACPU
are shown in Table below.

Device List

Default Values

Parameter Designated

Class Type Device Name .
Setting Range
Number of Range Used g g
Points
Input 8192 points | X0 to X1FFF
Output 8192 points | YO to Y1FFF
Internal relay 8182 points | MO to M8191
Latch relay 8192 points LO to L8191
Bit devices
Annunciator 2048 points | FO to F2047
Edge relay 2048 points | VO to V2047 .
Change possible for
Link relay 8192 points | BO to BIFFF 28.75k words or less.

Internal user devices (However, the number

of step relay points is

Special link relay 2048 points | SBO to SB7FF fixed at 8192.)
Step relay 8192 points | S0 to S511 per block
Timer ! 2048 points | TO to T2047

1

Retentive timer * 0 points (STO to ST2047)

.1 |
Word devices Counter 1024 points CO0 to C1023
Data register 12288 points | DO to D12287
Link register 8192 points | WO to W1FFF
Special link register 2048 points | SWO0 to SW7FF
| Function input 16 points FXO0 to FXF
Bit devices Function output 16 points FYO to FYF
Internal system i
devices Special relay 2048 points | SMO to SM2047 Impossible
Function register 5 points FDO to FD4
Word devices
Special register 2048 points SDO to SD2047
Link Input 8192 points | Jn\X0 to JN\X1FFF
) . Link output 8192 points | Jn\YO to JN\Y1FFF
Bit device
Link direct devices Link relay 8192 points | Jn\BO to JN\B1FFF Impossible
Link special relay 2048 points | JN\SBO to JN\SB7FF
Link register 8192 points | JN\WO to JMA\W1FFF
Word device -
Link special register 2048 points " | JN\SWO to J'\SW7FF
Special direct device Word device Buffer register 16384 points | Um\GO to Un\G16383 Impossible
Index register Word device Index register 16 points 20 to Z15 Impossible
: Set the number of
File register Word device File register 0 points — points with the

parameters.
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Default Values
Parameter Designated
Class Type Device Name .
Setting Range
Number of Range Used 'g L]
Points
Nesting — Nesting 15 points NO to N14 Impossible
Pointer 4096 points PO to P4095
Pointers _ Impossible
Interrupt pointer 48 points 10 to 147
SFC block 320 points BLO to BL319
Bit devices
SFC transition device 512 points TRO to TR511 .
Other Impossible
Network No. —_ J1 to J255
1/0 No. —_ uUo to UFF
Decimal constants K-2147473648 to K214747364
Hexadecimal constants HO to HFFFFFFFF
Constants —_
Real number constants E + 1.17549% to E + 3.40282*%8
Character string . " wqonw
constants ABC", "123" etc.

*1: For the timer, retentive timer, and counter, bit devices are used for the "number of points”

and the "coil", and the word device is used for the "present value".
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The following devices are added from the MELSEC-A series, making pro-
gram creation easier.
This section describes these added devices.

(1) Argument devices (FX, FY, FD)

These devices are used in data transfer between a call source and
call destination using subroutine calls with arguments (CALL).

e Each device is used as outlined below.
FX — Bit conditions input by subroutine
FY — Output bit conditions
FD — Input/output data conditions

PO FX0

X0
fF—{ T po [ wo [ 0o F——{ wov ] F1 [ o100

The content of MO is transferred to FXO0,
and the content of DO is transferred to
FD1 before being executed.

(2) Special relays/special registers (SM/SD)

The special relays/special registers are for conducting communica-
tions between the QnACPU and user programs. The special re-
lays/special registers (SM/SD) include the following:

SM1 Self-diagnosis error

SM52 Low battery voltage

(3) Step relays (S)

These are SFC dedicated relays showing the active status of each
step in the SFC.
The step relay can be designated and blocks attached in the se-
quence program.

Example:  BL2\S1. ... Designate block No. 2 step relay 1

(4) Edge relays (V)

These devices are used in programs that are executed repeatedly
when conducting pulse conversion, such as subroutine and interrupt
programs.

Pulse conversion instructions, such as subroutine and interrupt pro-
grams, become easier to use by using edge relays.

Example: Normal program Subroutine program

X0Z1

= of

voz1
[ we | oozt |
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(5) Retentive timer (ST)

The device name for the retentive timer is ST so as to be able to dis-
tinguish it from the normal timer.
Example: OUT ST100 K500

(6) Low speed timer/high speed timer (T)

It is now possible to change the measurement unit. Change the set-
tings in the parameters.
You can also now distinguish between low speed timers and high
speed timers in programs.
Example:  Low speed timer OUT T200 K120
High speed timer OUTH T200 K120

Ladder
X0 H K12 :
List
{* \/ TO 0L X0
1 OUTH TO

(7) Link direct devices (J[ \[ ])

These devices allow you to directly access MELSECNET/10 network
module link devices.

By using these devices, you can reduce the link device transmission
time.

You can also access link ranges that are not set in the network re-
fresh parameters.

(8) Special direct devices (U[ \G[ ])

This device can be programmed to handle the special function module
buffer memory like a data register.

AJ71 | AGBAD
QP21

GnACPUS
L ]
°o O

: * N

oo

—=[60ocod[5,

L

Link register Buffer memory
J3\WO wo U2:Go
Shows link device w1 Shows buffer
number WO. memory add
wz h
Shows

Shows network l

== S function module S
number No. 3. [ = /O address X/¥20.

WIFFF J
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(9) File registers (R/ZR)

These are registers for extending data registers. To use file registers
you must have a memory card.

The maximum file register capacity is 1018k words, which can be ac-

cessed in 32k word block units, or instead the whole file register can

be accessed using serial numbers.

(a) Accessing file registers in block units

Accessing in block units Memory card
RO RO
to _ g"sv'é‘?rhoatv to Block 0
R32767 R32767
. RO
Switch at
to Block 1
RSET 1 R32767
N A
; RO
Auitch 2t to Block 31
RB191 #1

“1 There are 8192 points in block No. 31.

(b) Accessing the file register using serial numbers

Memory card

ZRO

to Block 0

ZR32767
ZR32768

to Block 1

ZR65335
ZR65336

~
~

by

[49

[£4

ZR1015808
to Block 31

ZR1040383
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3.3 Instruction Lists
- 3.3.1 Sequence instructions
(1) Contact instruction
Category Symbol Processing Details
_!LDL_ « Starts logic operation (Starts N/O contact logic operation)
;{'(LDI) » Starts logical NOT operation (Starts N/C contact logic operation)
I
—(!\N D';— » Logical product (N/O contact series connection)
;}ANI) * Logical product NOT (N/C contact series connection)
l—(loml—l » Logical sum (N/O contact parallel connection)
Contact or) * Logical sum NON (N/C contact parallel connection)
_(!_DTJ)_' » Starts leading edge pulse operation
_('I Lﬂ)_ » Starts trailing edge pulse operation
_(;INTJ; * Leading edge pulse series connection
_(;le ¢ Trailing edge puise series connection
L('(‘)Ii)_' ¢ Leading edge pulse parallel connection
I_(‘URFL_J « Trailing edge pulse parallel connection
(2) Connection instructions
Category Symbol Processing Details
1 i -(ANB) i H ¢ AND between logical blocks (Serles connection between logical
tocf pomd eeiponnd block)
I K : }(ORB) * OR betwsen logical blocks (Series connection between Ioglcal
g i b blocks)
(MPS) L < » Memory storage of operation results
(MRD)/"H.I ¢ * Read operation of operation resuits stored with MPS instruction
. (MPP)/'"-_“ { * Read and reset of operation results stored with MPS instruction
Connection ‘
L (INV) * [nversion of operation result

¢ Conversion of operation result to leading edge pulse

» Conversion of operation result to trailing edge puise

« Conversion of operation result to leading edge pulse (Stored at

(EGP) vn)
Vo . COnverslon of operation resuit to trailing edge puise (Stored at
—y— (esF) Vi)
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(3) Output instructions

Category Symbol Processing Details
— H » Device output
« Set device
» Reset device
Output . . .
¢ Generates 1 cycle program pulse at leading edge of input signal
» Generates 1 cycle program pulse at trailing edge of input signal
[FF ]2 | « Reversal of device output
| DELTMP) [0 H | « Pulse conversion of direct output
(4) Shift instructions
Category Symbol Processing Details
Shift SF(P) [0 H | o 1-bit shift of device
(5) Master control instructions
Category Symbol Processing Details

« Starts master control

Master control

» Resets master control

(6) Termination instruction

Category

Symbol

Processing Detalls

| FEND

* Termination of main program

Program end

END

U

» Termination of sequence program

(7) Other instructions

Category Symbol Processing Details
* Terminates sequence operation after input condition has been
Stop og‘eec:uence program is executed by placing the RUN/STOP key
switch back in the RUN position
“(NoP) » Ignored (For program deletion or space)
Ignored { @ e Ignored (To change pages during printouts)
. Lgangc:?; (Subsequent programs will be controlled from step 0 of
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3.3.2 Basic instructions

(1) Comparison operation instruction

Category Symbol Processing Details

1= ¢ Conductive state when (S1) = (S2)

- « Non-conductive state when (S1) # (S2)
ot [s1]s7] e

1 <> ¢ Conductive state when (S1) # (S2)

boe * Non-conductive state when (S1) = (S2)

(> « Conductive state when (S1) > (S2)

16-bit data ¢ Non-conductive state when (S1) < (S2)

comparisons X
| <= 1 * Conductive state when (S1) < (S2)

* Non-conductive state when (S1) > (S2)

-< 1 * Conductive state when (S1) < (82)
¢ Non-conductive state when (S1) > (S2)

| >= ¢ Conductive state when (S1) = (S2)
- ¢ Non-conductive state when (S1) < (S2)

= » Conductive state when (S1+1, S1) = (S2+1, S2)
¢ Non-Conductive state when (S1+1, S1) = (S2+1, S2)

2] 2] 2]
4] €] 4]
3
t
1
]
J

[;;] » Conductive state when (S1+1, §1) # (S2+1, §2)
T * Non-Conductive state when (S1+1, S1) = (S2+1, S2)
[;’] » Conductive state when (S1+1, S1) > (S2+1, S2)
32-bit data oo ¢ Non-Conductive state when (S1+1, S1) < (S2+1, S2)
comparisons [ Aooi} _ [s1]s2] R .
i<=1 » Conductive state when (S1+1, S1) < (S2+1, S2)
- * Non-Conductive state when (S1+1, S1) > (S2+1, S2)
L<1 » Conductive state when (S1+1, S1) > (S2+1, $2)

* Non-Conductive state when (S1+1, S1) 2 (S2+1, §2)

[ >= ] » Conductive state when (S1+1, S1) 2 (S2+1, S2)
oo * Non-Conductive state when (S1+1, S1) < (S2+1, S2)

1= ¢ Conductive state when (S1+1, S1) = (S2+1, S2)
* Non-Conductive state when (S1+1, S1) # (S2+1, S2)

P ¢ Conductive state when (S1+1, S1) = (S2+1, 82)
o » Non-Conductive state when (S1+1, S1) = (S2+1, 82)_

¢ Conductive state when (S1+1, S1) > (S2+1, S2)

2] 2] 2]
4] 4] 4]
A
1
t
i

?etal number - *» Non-Conductive state when (S1+1, $1) < (S2+1, S2)
ata
comparisons <= » Conductive state when (S1+1, S1) < (S2+1, 82)
o7 » Non-Conductive state when (S1+1, S1) > (S2+1, $2)
L<] * Conductive state when (S1+1, S1) < (S2+1, S2)

- » Non-Conductive state when (S1+1, S1) 2 (S2+1, S2)

A
1
1
1
4

1 >= ¢ Conductive state when (S1+1, S1) 2 (S2+1, S2)
¢ Non-Conductive state when (S1+1, S1) < (S2+1, S2)

3-1
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Category Symbol Processing Detalls
e Compares character string S1 and character string S2 one character
at a time.
Match: All characters in the strings must match

Larger string:  If character strings are different, determines the
string with the largest number of character codes.

[ o83 [st]se] if the lengths of the character strings are different,
determines the longest character string

Smaller string: If the character strings are different, determines
the string with the smallest number of
character codes.
If the lengths of the character strings are different,
determines the shortest character string

e Conductive state when (character string S1) =
(character string S2)

¢ Non-conductive state when (character string S1) =
(character string S2)

e
M

Character

string data

comparisons

¢ Conductive state when (character string S1) >
(character string S2)

¢ Non-conductive state when (character string S1) <
{character string S2)

="
L-J

¢ Conductive state when (character string S1) <
(character string S2)

¢ Non-conductive state when (character string S1) #
(character string S2)

:'_'I
L

[, ¢ Conductive state when {character string S1) 2
| >=1 (character string S2)
e Non-conductive state when (character string S1) <

[ortr1  [51]=2] (character string S2)

== * Conductive state when (character string S1) <
1 <=1 (character string S2)
¢ Non-conductive state when (character string S1) >
(character string S2)

—{sxowe=(p) [S1]s2[0 [n H
—[skewpos1]s2[ 0 [n H

Block data —{exewe>) [s1]s2[ o [n H
comparisons

s Compares n points of data from $1 to n points of data from S2 in 1-
word units, and stores the results of the comparison at n points from
the bit device designated by (D).

—{exeup<—P)[s1]s2] 0 [n H

—|sm<(9)[s||sz[o[nH

~{excur>=p)[s1]s2[ 0 [ n H
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(2) Arithmetic operation instructions

Category Symbol Processing Details
(0 [sToH [eD)+(s)> (D)
BIN 16-bit
addition and 1+ [sifse[oH |e(s1)+(s2) > (D)
subtraction
operations =® __[s[°H |«D)-(s) > (D)
=0 [sfs2[oH |e(s1)-(s2) > (D)
(040 [s[oH |e(+1,D)+(S+1,8) - (D+1,D)
BIN 32-bit
addition and —0+®  [s1fs2[oH | e(s1+1,S1)+(S2+1, S2) (D + 1, D)
subtraction
operations (o-¢)  [s]o] e(D+1,D)-(S+1,8) > (D +1,D)
10-®  [ss2[oH |e(s1+1,81)-(S241,82) > (D +1, D)
BIN 16-bit {w» [sifs2[oH | e(st)x(s2) > (D + 1, D)
multiplication
.and division
operations -/ [stfs2[oH |« (s1)/(S2) > Quotient(D), Remainder(D + 1)
BIN 32-bit (@) [stfs2[oH |e(s1+1,81)x(S2+1,82) > (D+3,D+2,D+1,D)
multiplication
and division ]
operations fo/ey Tsi[se[oH | *(81+1.81)/(S2+ 1, $2) - Quotient(D + 1, D),
Remainder(D + 3, D;2)
[+ [s[oH {«(D)+(s)~ (D)
BCD 4-digit
addition and 18R [s1f2[oH | 4(s1)+(s2) - (D)
subtraction
operations [8-¢» Ts]o] *(D)-(8) > (D)
-18-® _ [s'[2[oH |.«(s1)-(s2) > (D)
[oe+(P) [s[o] e(D+1,D)+(S+1,8) - (D+1,D)
BCD 8-digit
addition and —{oe+r)  [s1]s2[oH |e(s1+1,81)+(S2+1,82) > (D+1,D)
subtraction
operations oB-(7)  [s]o] *(D+1,D)-(S+1,8)>(D+1,D)
—{08-() [si[s2[oH [e(s1+1,81)-(S2+1,52) (D +1,D)
BCD 4-digit &) [si[s2[oH | e(s1)x(S2) > (D + 1, D)
multiplication
and di\_/ision ) _
operations -8/ Isi[s2[oH | (S1)/(S2) - Quotient(D), Remainder(D + 1)
BCD 8-digit ~{oep)  Tsi]sz[o H *(S1+1,81)x(S2+1,82) »(D+3,D+2,D+1,D)
multiplication
and division (S1+1,81) /(82 + 1, §2) - Quotient(D + 1, D)
operations P 1[s2] o . +1, +1, —> Quotient(D + 1, D),
. P o/ s [s2] H Remainder(D + 3, D + 2)
Floating (4P [s[oH |e(+1,D)+(5+1,8) > (D+1,D)
decimal point
data addition Hex®  [stfs2[oH [e(s141,81)+(S24+1,52) = (D +1,D)
and subtrac-
tion (=) [s]o] *(D+1,D)-(S+1,S) > (D+1,D)
operations
CAE®  [sis2foH fe(s141,81)-(52+1,82) > (D+1,D)

3-13
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Category

Symbol

Processing Details

Floating deci-
mal point data
multiplication
and division op-

—e®) [si]sz[o H

e(S1+1,81)x(S2+1,82)=>(D+1,D)

J7m s [sz[o H

erations *(S1+1,81)/(S2 + 1, $2) - Quotient (D + 1, D)

' $+(P; » Links character string designated with (S) to character string
Chgracter s [s]o] designated with (D), and stores the result from (D) onward.
string data ad-
dition Js+® Isi]s2] o H  Links character string designated with (S2) to character string

designated with (S1), and stores the result from (D) onward.

BIN block addi-
tion and sub-
traction
operations

B+ [si]s2[o[n H

k- [si]sz[o]n H

¢ Adds data n points from (S1) to data n points from (S2) in batch.

BIN data incre-
ment

*(D)+1 -5 (D)

o [0]

eD+1,D)+1 - (D)

BIN data decre-
ment

DEC(F) [ D]

*(D)-1-(D)

e(D +1,D)-1-(D)

(3) Data conversion instructions

Category Symbol Processing Details
[Bcop)  s]o] .@I BCD conversion (D)
BCD conver- BIN (0 to 9999)
sions
_| DBCO(P) ls | Dl I *(8+1.5) BCD conversion (D+1,D)
I— BIN (0 to 99999999)
[ane)  [s]o] * Lﬁs BIN conversion (D)
BIN conver- BCD (0 to 9999)
sions
(S+1,8) D+1,D
[oen(p) [s]o] : 1 * BIN conversion D+ )
BCD (0 to 99999999)
Conversion INT(P) To (Lx).8) BIN conversion ©)
from floating Real number (-32768 to 32767)
decimal point
to BIN o TsTs e BIN conversion ()
I— Real number (-214783648 to 2147483647)
BIN to Convér— [Are) ~ [s]o] 0_(8___,__)_14-18 Conversion to floating decimal point (D)
sion from float- Real number (-32768 to 32767)
ing decimal
point *(£+1.8) Conversion to floating decimal point (D+1.D)

DFLT(P) S|D

Real number (-214783648 to 2147483647)

Conversion be-
tween BIN 16-
bit and 32-bit

S :
[oatp)  [s]o] 8 Conversion to 32-bit data (D+1,D)
L &N (-32768 to 327767)
e(S+1,8) (D)

WORD(P) S|D

3-14
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[ooone) T5]0]

Category Symbol Processing Details
<) Conversion to gray code (0)
fc°“Vg’|:l“-';" BIN (-32768 to 32767)
rom (o}
gray code [oorv(P) 5] D] ° '(S—)-,[JAS Conversion to gray code (+1.DD)
BIN (-32768 to 32767)
*(S) - (D)
) [can® s ]o] Conversion to gray code
gg:\vg::';go de I Gray code (-32768 to 327767)
to BIN *(S+1,8) (D+1,D)

,[ Conversion to gray code
Gray code (-2147483648 to 2147483647)

Complement
to 2

NEG(P)

* (D) (D)
BIN data

eD+1,D) —————  (D+1,D)

BIN data

EEGED

eD+1,0) ————— (D +1, D)

Real number data

Block
conversions

—| exacop) [sTo]n H

¢ Batch converts BIN data n points from (S) to BCD data and
stores the result from D onward.

S) D
¢ BCD Conversion © I
n

)

~{ekante) [s]o [ﬂ—]

 Batch converts BCD data n points from (S) to BIN data and
stores the result from D onward.

© BIN Conversion © I
< » n

(4) Data transfer instructions

Category Symbol Processing Detalls
16-bit data '
transfer *(S) (D)
anstor [ouovp) [S[oH [e(s1+1,8) (D +1, D)
Floating deci-
mal point data *(S1+1,8) ———————— (D+1,D)
transfer
Saracter [Swov(P) | » Transfers character string designated by (S) to device
;srt;:'lsgf;ata SMOVEP) En | designated by (D) onward.
16-bit data ne- &
gation transfer [owee)  [s]o] *(S) (D)
32-bit data ne-
gation transfer —oomP [s[oH |«TST+1,9) (D+1,D)
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Category Symbol Processing Details
: () (D)

Block transfer —{evovr) TsTo[nH 1"
Multiple (D)
transfers of S
same data —{mvove) TsoTa H &::—->{ :In
block
16-bit dat
exehangea *(S) (D)

-bit d
Sxchange. *(81+1,8) —————— (0 +1,D)
Block dat 8 (0)

ock data
exchange o) [s[ofnH «— » jIn

b15 to bBb7 to b0
(S)| 8-bit | 8-bit |

Exchange of

upper and S [5]0]

lower bytes b15 to bBb7 to b0
(D) 8-bit | 8-bit |

(5) Program branch instruction

Category Symbol Processing Detalils

¢ Jumps to Pn when input conditions are met

¢ Jumps to Pn from the scan after the meeting of input condition

o

Jump
e Jumps unconditionally to Pn.
* Jumps to END instruction when input condition is met
(6) Program execution control instructions
Cate.gory Symbol Processing Details
i?rltsear?l::ts ! { Di H e Prohibits the running of an interrupt program‘
5,?:5{,9“8 ,L 1' El H ¢ Resets interrupt program execution prohibition
Interrupt . ‘
disable/enable * Prohibits or permits interrupts for each interrupt program
setting
Return ,L IRET * Returns to sequence program following an interrupt program
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(7) /O refresh instructions

Category Symbol Processing Details
I/0 Refresh [r's  [Dp[n] « Refreshes the relevant /O area during scan
(8) Other convenient instructions
Category Symbol Processing Details
o+ JUTLTHULULUUUU Uy uuutL
. Up Down Up
—{woonmt Tso[nH ©1
CurrentCnvae 0 1 2 3 456 7 6 54 3 21 0-1-2-3-2-10
Cn contoct point
Up/Down
Counter
@w JILT LALLM LLT LI LT
B K R O 0 ' N 2
~{uoenz TsJo[nH ©+ i
CurentCnvolue 0 1 2 i3 4 5 4 3 :2 10 1
Cn contact point ;.
¢ (Time that TTMR is ON) x n — (D)
Teaching timer TvR [ [n]

n=0:1,n=1:10,n=2:100

Special timer

sme_ Js[a[oH

» The 4 points from the bit device designated by (D) operate as
shown below, depending on the ON/OFF status of the input
conditions for the STMR instruction:

(D) + 0: Off delay timer output
(D) + 1: One shot timer output after off
(D) + 2: One shot timer output after on
(D) + 3: On delay timer output

Nearest path
control

{roc Tsm[n2[oH

+ Rotates a rotary table with n1 divisions from the stop position to
the position designated by (S+1) by the nearest path.

Ramp signal rawe [t [nz] 01 l“’l"zH * Changes device data designated by D1 from n1 to n2 in n3
scans.
Pulse density s [sTn] DH * Counts pulse input from device designated by D1 for time desig-

nated by n, and stores the count at device designated by (D).

Pulse output

sy [m]n2][0H

*(n1) Hz - (D)
Output n2 times

Pulse width

modulation ~{ P [m]n2[0 H . n2 ,
(o)
o ¢ Successively inputs data of 16 points times n strings starting
Matrix input -{ MR [s]o1]oz[n H from the device designated by S1 and stores it from the device

designated by D2 onward.
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3.3.3 Application instructions

(1) Logical operation instructions

Category Symbol Processing Detalils
[wano®) [s[oH |« (D)a(s)— (D)
~{waoe) [s1]s2[o H | e (1) A (S2) = (D)
o) [s[oH |e(D+1,D)a(S+1.8) > (D+1,D)

Logical product

—{oavote) Ts1]s2[o H

*(S1+1,81)A(S2+1,52) — (D + 1, D)

—~[ sanp(p) [st1]s2[o]n H

s (s2) )

N - In

—{oxore) _[st1fs2[o H

(wor®  [s[oH [«(D)v (s) > (D)
{wor®) [s1fs2[oH | e(s1)v (s2) > (D)
{oor(P)  [s[n] e(D+1,D)v(S+1,8)>(D+1,D)
Logical sum
—ooR®) _ [st[s2[oH |e(st1+1,81)v(S2+1,52) = (D+1,D)
(s1) (s2) (D)
~{akor(P) [s1]sz] 0] H v o I"
WoRE) [S[oH |e(D)w(S) - (D)
—~worE) [sifszfoH |« (s1)+(s2) > (D)
[0xR) [s[oH [e(D+1,D)w(S+1,8)>(D+1,D)
Exclusive OR

*(S14+1,81)+»(S2+ 1,.82) - (D +1,D)

@SN (s2) (D)

— axxor(p) [s1]sz[ o] H

~| WNXR(P) [s]e H

* (D)~ (S) » (D)

NON exclusive

— worp)  s1]s2 [ﬂ-l

¢ (S1)+(S2) - (D)

(oo _[3]0]

e(D+1,D)~(S+1,S)=(D+1,D)

logical sum

—onxr(p)  [s1]sz] o H

*(S1+1,S1)~(S2+1,82) > (D +1,D)

~ exnxr(p) [s1]s2[ 0] H

(s1) 2 @O

- b
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(2) Rotation instructions

Category Symbol : Processing Details

b15 (0) b0  SM700

—{rr®) _[o[nH h ﬁ}"'l I

Rotates n bits to the right

Right rotation
b15 (D) b0  SM700
10

fo@ [o[H | g .

Rotates n bits to the right

SM700  bls )] b0

—{ROL(P) ID[nH l 1,::!: ?I

Rotates n bits to the left

Left rotation
SM700 b5 (D) b0

PR |
ReP)  [o]n] I iy ﬁ]

1|
Rotates n bits to the left

(D+1) ©)
b31 to b16bI5 to bO  SM700

— DROR(P) |D|nH |+ I ?! 'IJ I
 —————
Rotates n bits to the right

(0+1) ()
b31 to b16b15 to b0  SM700

e To[nH | [—— 1|
Rlotutes n bits to the right l

(0+1) ©
SM700  b31 to b16b15 ta b0

wom o[ H | [ kfe—T—
Rotates n bits to the left

SM700 b31 to b16b15 to b0

| ] ]

[ | ?

Rotates n bits to the left

Right rotation

Left rotation

—]DRCL(P) [o nH l

Ta

(3) Shift Instructions

Category Symbol Processing Details
b15 bn b0
L [1 1
[srR®  [o]n]
b15 \bo SM700
oo | I
n-bit shift
15 bn b0
LTI L]
s o] 7]
SM700 b15/ / b0
[ ] L [ oo
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Category Symbol Processing Details
n
' (@)
= o[ H | LLLS
SM700
' 0] FITTTT71 I J
1-bit shift
.
(DY
| |
SM700
L] [IITITTYTTII9]
L]
’ o
(o5 _[o] ] [LTL§ITTL]
OITTTYTTTT1]
1-word shift
n
r A (D)‘
DSFLF) | |n ] CITTTY§TT1T1]
LITTTYTTT0]
(4) Bit processing instructions
Category Symbol Processing Details
s b
Bsen(P) [o]n ]| — [T
Bit set and L1
reset g)s )
n
BRSTF) [0 [n] | [T ]
L
S
—meste)_ [st]s2[o (b11)5 to b0 ©
L T 1 ( ]
4 = L)
Bit designated by (S2
s [s1[s2[o H
Bit tests
: ]
—{ DTEST(P) |s1]sz|nH (b3)1 o b0 -
L IT ]
/L
—{iTESTP [s1]s2] ﬂ_l Bit designated by (S2)
S ON S OFF
[ exRsTCP) [s[n] © OFF () OFF T
Batch reset of Reset
bit devices —_— n
Reset
N
Coam o, o o L
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(5) Data processing instructions

Category Symbol Processing Details

(s2)

(1)
—{seree)  [st]s2[o]n H . ;

T (D) : Match No.
(D + 1) : Number of matches

Data Searches

32bits (s2)
s ——r——
—{oser(e)  [s1]s2[ o]0 H . "
L (D) : Match No.
(D to 1) : Number of matches
()
b15 b0
[sw)  [s]o] L 1]
—_—
L— »(D) : Number of 1s
Bit checks
8+1) (8
[osowe) [s[oH | L1 |
————
L »(D) : Number of 1s
Decode from 8 to 256
(D)
(S) Decode
D
ecode —{oeco?) _[sTo]nH | ° — I 2" bits
Decode from 256 to 8
(S)
Encode Encade (D)
E O | 5 e~
] ]
b3 to bO

7-segment
decode EamBn <S>El__r| sec (n)q

_[ DIS(P) ls [D ]TH » Separates 16-bit data designa_ted by (S) into 4-bit units, and
stores at the lower 4 bits n points from (D). (n < 4)

_LUN'(P) I S I D I ,,H ¢ Links the lower 4 bits n ppints frprh the device designated by
(S) and stores at the device designated by (D). (n < 4)

¢ Separates the data at the devices below that designated by (S)
—{ o) Ts1] o [s2H into bits designated below (S2) and stores in sequence from the
device designated by (D).

Separating
and Linking e Links the data at the devices below that designated by (S) in
~{vumnE) Ts1]o[s2H the bits designated below (S2) and stores in sequence from the

device designated by (D).

* Breaks n-points of 16-bit data from the device designated by
~{wose)  Js[o]nH (S) into 8-bit units, and stores in sequence at the device
designated by (D).

* Links the lower 8 bits of n-points of 16-bit data from the device
—mmowm [sTo]nH | designated by (S) into 16-bit units, and stores in sequence at
the device designated by (D).
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Category Symbol Processing Details
* Searches the data n-points from the device designated by (S) in
—{wxp) [s]ofn H 16-bit units, and stores the maximum value at the device
designated by (D).
o Searches the data n-points from the device designated by (S) in
—{ N Ts]o]n H 16-bit units, and stores the minimum value at the device
Search designated by (D).
» Searches the data 2 x n-points from the device designated by
— o) Js[o]nH | (S)in 32-bit units, and stores the maximum value at the device
designated by (D).
» Searches the data 2 x n-points from the device designated by
—omne)  [s]o]n H (8) in 32-bit units, and stores the minimum value at the device
designated by (D).
—~sorr___ [s1] n [sz]p1]ozH
« 52: Number of comparisons | « Sorts data n-points from device designated by (S1) in 16-bit
made during one run units.
e D1:Device to turn ON when | [{n x (n - 1)} / 2 scans required]
sort is completed
» D2:For system use
Sort
—{osorr__ [s1] n [s2[01]02H
¢ S2: Number of comparisons | e Sorts data 2 x n-points from device designated by (S1) in 32-bit
made during one run units.
e D1:Device to turn ON when | [{n x (n - 1)} / 2 scans required)
sort is completed
e D2:For system use
(6) Structure creation instructions
Category Symbol Processing Details

No. of repeats

¢ Executes n times between [FOR] and [NEXT].

» Forcibly ends the execution of the [FOR] to [NEXT] cycle and
BREAK(F) | o [en] jumps pointer to Pn.
—earte) « Executes sub-routine program Pn when input condition is met.

(S1 to Sn are arguments sent to sub-routine program. 0 < n < 5)

# 3
g
14
I

¢ Returns from sub-routine program

e [m[snesH

¢ Performs non-execution processing on sub-routine program Pn
if input conditions have not been met.

Sub-routine
program calls

—{ECALL(P) l ] IPrl]!lenH

+ : Program nome

» Executes sub-routine program Pn from within designated
program name when input condition is met.
(S1 to Sn are arguments sent to sub-routine program. 0 < n < 5)

e ECHIE IPnISHbSnH

= : Program name

« Performs non-execution processing of sub-routine program Pn
from within designated program name if input condition is not
met.

:

¢ Performs link refresh and general data processing.

Fixed index
qualification

é

Device qualification lodder

¢ Conducts index qualification for individual devices used in
device qualification ladder.

XD

Fixed index
qualification

IXSET

I—_
ik

H

ol

Designates qualification value

» Stores qualification value used for index qualification performed
between [IX] and [IXEND] in the device below that designated
by D.
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(7) Table operation instructions

Category Symbol Processing Details
(ls_l_:] (D) [ Pointer | Pointer + 1
ECEOn \ .
>
Pointer + 1device — |
(S) [ Pointer Pointer — 1 )
] ]
|
(S) [ Pointer | pginter — 1 (D)
Table |
Processing FPOR(P) Bn i
Pointer + 1 device
(IS):_—] (D) [ Pointer | Pointer + 1
{ms®_Ts[o]aH \;v:j
/ |
Designated by n l:]
(S) [ Pointer pointer — 1 (D)
i
e TsTo[nH IE\/':
I
:l Designated by n
(8) Buffer memOry access instructions
Category Symbol Processing Details
—|rrow  [m[n2[0[n3{ | Reads data in 16-bit units from special function modute
Data read
—| DFRO |"1 |"2| D |"3H e Reads data in 32-bit units from special function module
— 10  [m]n2] s]n3 * Writes data in 16-bit units to special function module
Data write
—{oroe)  Tmln2[sTnsH | o writes data in 32-bit units to special function module
(9) Display instructions
Category Symbol Processing Details
* When SM701 OFF ¢ Outputs ASCIl code 8 points (16 characters) from device
AS E_Hﬂ designated by (S) to output module.
Cll print
* When SM701 ON * Outputs ASCII code from device designated by (S) to 00H to
_Bﬂ output module.

MELSEC-QnA
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Category Symbol Processing Details
; * Converts comments from device designated by (S) to ASCII
ASCIl print code and outputs to output module.
¢ Displays ASCI! code 8 points (16 characters) from the device
designated by (S) at the LED display device on the front of the
Display CPU
» Displays the comments from the device designated by (S) at the
LED display device on the front of the CPU.
Reset » Resets annunciator and display unit display.
(10) Debugging and tfailure diagnosis instructions
Category Symbol Processing Details

¢ CHK instruction is executed when CHKST is executable.
e Jumps to the step following the CHK instruction when CHKST is

in a non-executable state.

Failure checks

¢ During normal conditions - SM80: OFF, SD80: 0
* During abnormal conditions —» SM80: ON, SD80: Failure No.

e Starts update in ladder pattern being checked by CHK

instruction

* Ends update in ladder pattern being checked by CHK instruction

Status latch

o Executes status latch

* Resets status latch to enable re-execution

e Applies trigger to sampling trace

Sampling trace

» Resets sampling trace to enable re-execution

e Applies trigger to program trace

Program trace

» Resets program trace to enable re-execution

» Executes program trace

- (11) Character string processing instructions

Category Symbol Processing Details
e Converts 1-word BIN value designated by (S) to a 5-digit,
EZEBE decimal ASCII value, and stores it at the word device
From BIN to designated by (D).
declmal Ascil * Converts 2-word BIN value designated by (S) to a 10-digit,
DBINDA(P) Hn decimal ASCII value, and stores it at word devices following the
word device number designated by (D).
¢ Converts 1-word BIN value designated by (S) to a 4-digit,
Erom BIN t BNHAPP) s [D| hexa decimal ASCI value, and stores it at a word device
rom BIN to following the word device designated by (D).
hexadecimal
ASCII ¢ Converts 2-word BIN value designated by (S) to an 8-digit,
DBINHAP) | S | D | hexadecimal ASCII value, and stores it at word devices
foliowing the word device designated by (D).
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Category Symbol Processing Details
e Converts 1-word BCD value designated by (S) to a 4-digit,
| Beooap) [s[o] decimal ASCII value, and stores it at a word device following
From BCD to the word device designated by (D).
ASCII

» Converts 2-word BCD value designated by (S) to an 8-digit,
decimal ASCII value, and stores it at word devices following the
word device number designated by (D).

Q
@
Q
[=]

DAP) | s |

e Converts a 5-digit, decimal ASCII value designated by (S) to a
1-word BIN value, and stores it at a word device number
designated by (D).

DABIN(P) H
From decimal

ASCli to BIN « Converts a 10-digit, decimal ASCII value designated by (S) to a
DDABIN(P) | S | 2-word BIN value, and stores it at a word device number
designated by (D).
e Converts a 4-digit, hexadecimal ASCII value designated by (S)
F Hn to a 1-word BIN value, and stores it at a word device number
rom designated by (D).
hexadecimal
ASCI! to BIN e Converts an 8-digit, hexadecimal ASCII value designated by (S)
pHABINGR) [ s [ ] to a 2-word BIN value, and stores it at a word device number
designated by (D).
¢ Converts a 4-digit, decimal ASCH value designated by (S) to a
[ Daeco(p) [s]o] 1-word BCD value, and stores it at a word device number
From ASCII to designated by (D).
BCD e Converts an 8-digit, decimal ASCI| value designated by (S) to
[ poasco(e) [s o] a 2-word BCD value, and stores it at a word device number
designated by (D).
Device
Stores comment from device designated by (S) at a device
operation Hn designated by (D).
g?;':f;ﬁ;m LENGP) : Hﬂ * Stores data length (number of characters) in character string
detection designated by (S) at a device designated by (D).

¢ Converts a 2-word BIN value designated by S1 to a decimal

S ELR) [si]s2] 0 H character string with the total number of digits and the number
of decimal fraction digits designated by S1 and stores this at a

BIN to decimal device designated by (D).

character string

e Converts a 2-word BIN value designated by S2 to a decimal

character string with the total number of digits and the number
~LosRE) st E DH of decimal fraction digits designated by S1 and stores this ata
device designated by (D).

¢ Converts a character string including decimal point designated
—va  Ts]o1[o2H | by (S) to a 1-word BIN value and the number of decimal fraction

CD:::;";LI_ digits, and stores at devices designated by D1 and D2.
string to BIN = Converts a character string including decimal point designated
—{ovaP)  [s]o1]ozH | by (S) to a 2-word BIN value and the number of decimal fraction

digits, and stores at devices designated by D1 and D2.

Floating

decimal point _{ ESTR(P) ls1 Isﬂﬂ_' » Converts floating decimal point data designated by (S) to

to character character string, and stores in a device designated by (D).

string

Character

strin_g to NAL(P) Hﬂ e Converts character string designated by (S) to floating decimal

floating point data, and stores in a device designated by (D).

decimal point

; e Converts 1-word BIN value following device number designated
glehfatg?éné?: —{asc) JsefnH by (S) to hexadecimal ASCII, and stores designated number of
characters following a word device number designated by (D).

ASCII to e Converts just the number of characters designated by n from
; hexadecimal ASCI| data following word device designated by
gtle;l(adeclmal _{HEX(P) I 5 | d I n H (S) to BIN value, and stores following device number

designated by (D).
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Category Symbol Processing Details
\GHT(P » Stores n number of characters from the end of a character
_l RGHT(P) l 3 | > l u H string designated by (S) at a device designated by (D).
» Stores n number of characters from the beginning of a
e [s]e]nH | character string designated by (S) at a device designated by
(D).
gtt:iz;racter . » Stores a designated number of characters from the position
9 MIDR(P) |S1| D |s2 designated by (S2) of a character string designated by (S1)to a
processing 9
device designated by (D).
» Stores a character string designated by (S1) a designated
—mowp) [s1] o ]szH number of characters from the position designated by (S2) of
device designated by (D). :
» Searches character string (S1) from the nth character of
_' INSTR(P) |s1 ]sz[ D | T H character string (S2), and stores matched positions at (D).
Floating  Converts floating decimal point data (S1) to BCD data with
decimal point —{ emop(p) [s1fs2| 0 H number of decimal fraction digits designated by (S2) , and
to BCD stores at device designated by (D).
fBlga[:ir:Z e Converts BCD data (S1) to floating decimal point data with the

decimal point
data

— Erexp(p) [s1]s2| D

I

number of decimal fraction digits designated by (S2), and
stores at device designated by (D).

(12) Special function instructions

Category

Symbol

Processing Details

Trigonometric
functions
(Floating
decimal point
data)

eSin (S +1,8) - (D + 1, D)

cos®) |s|

eCos(S+1,8) > (D+1,D)

™NP)  [s]

eTan(S +1,8)> (D +1,D)

ASINP) [ S|

eSin'(S+1,8) - (D+1,D)

eCos'(S+1,8) > (D+1,D)

ATAN(P) | S ]

eTan' (S +1,8) > (D +1,D)

il
=

¢(S+1,8)-»>(D+1,D)

Conversion Conversion from angles to radians

:ﬁtvlleese:nd En 0(S+1,S)—-)(D+1,D)

radgians Conversion from radians to angles
[SRE)_[S[0H | (S + T, 5) > (D+1,D)

Exponent S+1,8

operations +e®*:% 5 @D+1,D)

l"f;g’,’;,']ms (166" [S]oH |[eLoge(s+1,S)—(D+1,D)

e V(S) — (D) +0 [Integer part]

Square root [BSOR(P) |5 [0 + 1 [Decimal fraction part]
BDSQR(P, *¥(S +1,8) - (D) +0 [integer part]
[ BOSQRCP) S D | 1

{Decimal fraction part]

Trigonometric
function

BSNP)  [s]

* Sin(S) - (D) +0 [Sign]
+ 1 ([integer part]
2 [Decimal fraction part]

BCOS(P) [sS|D]

* Con(S) - (D) +0 [Sign]
+ 1 [Integer part]
+ 2 [Decimal fraction part}
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Category Symbol Processing Details
e Tan(S) - (D) +0 [Sign]
EIEI + 1 [Integer part]
+ 2 [Decimal fraction part]
« Sin"'(S) - (D) +0 [Sign]

. . En + 1 [Integer part]
Trigonometric + 2 [Decimal fraction part]
function ) -

e Con '(S) - (D) +0_ [Sign]

| Bacos(r) [sTo] + 1 [Integer part]

+ 2 [Decimal fraction part]
e Tan’'(s) - (D) +0 [Sign]

| BATANP)  [s D] +1 [Integer part]

) : + 2 [Decimal fraction part]

(13) Data control instructions

Category Symbol ' Processing Details

* Process the value designated in S3 according to the
upper/lower limits set in S1 and S2 so that the value fits in a
certain range, and stores the processed value in the word

—{um(e) [s1]sz[s3i[oH | device number designated in D.

eWhenS3<«S1...... Store value of S1 at (D)

*When S1 <83 < S2 . Store value of S3 at (D)

eWhenS2<S3...... Store value of S2 at (D)

* Process the value designated in (S3 + 1, S3) according to the
upper/lower limits setin (S1 + 1, S1) and (S2 + 1, $2) so that
the value fits in a certain range, and stores the processed value
in the word device number designated in (D + 1, D).

eWhen (S3 + 1, 83) < (S1 + 1, S1)
................... Store value of (S1 + 1, S1)at (D + 1, D)

—oume)_[st[s2[ss[o H eWhen (S1 +1,81) < (S3 + 1, S3) < ((32 +1,82)
................... Store value of (S3 + 1, S3) at (D + 1, D)

*When (S2, 82 + 1) < (83,83 + 1)

................... Store value of (S2 + 1, $2) at (D + 1, D)

* When the value desianated in S3 is within the dead band
aesignated In 51 ana 5¢, "0" 1s stored in the word device
number designated in D. When the value is outside the dead
band, input value - dead band upper/lower limit is calculated
and stored in the word device number.

*eWhenS1<83<S82.0 »D

—(ovo@ [s1[2[SPH | (whenssz<st ... $3-S1 D

: sWhenS3>82...... §3-82-D

e When the value designated in (S3 + 1, $3) is within the dead
band designated in (S1 + 1, S1) and (S2 + 1, S2), "0" is stored
in the word device number designated in D. When the value is
outside the dead band, input value - dead band upper/iower
limit is calculated and stored in the word device number.

eWhen (S1 +1,81)<(S3+1,83)<(S2+1,82)
................... 0 »(D+1,D)
eWhen (S3 + 1, 83) < (S1 + 1, S1)

—Loawop) [sisafsso | TTRERIREE LSS (S3+1,83)-(S1+1,51) 5 (D +1, D)

eWhen (S3 + 1, 83) > (S2 + 1, S2)

................... (S3+1,83)-(82+1,82) » (D +1,D)

Upper and
lower limit
controls

Dead band
controls
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Category Symbol Processing Details

» By setting positive and negative bias values in $1 and S2 for
the value designated in S3, S1 + bias value is calculated and
—{zonetey Tsi[s2fs3]o H stored in the word device designated in D.
eWhenS3=0..0-5D
eWhenS83>0.. S3+S2-D
*WhenS83<0..83-815D

« By setting positive and negative bias values in (S1 + 1, S1) and
{S2 + 1, S2) to the value designated in (S3 + 1, S3), S1 + bias
value is calculated and stored in the word device designated in
(D + 1, D).

—{ ozonep) [st]szfs3[o H eWhen (S3+1,83)=0.......... 0-(D+1,D)

eWhen (S3 +1,83)>0
................... (83+1,83)-(s2+1,82) - (D + 1,D)

eWhen (S3 +1,S3) <0
................... (S3+1,83)+(S1+1,S1) > (D +1,D)

Zone controls

(14) Switching Instructions

Category Symbol Procesélng Details

B ¢ Converts extension file register block number to number
designated by (S).

Block No. Des-
ignations —{ QORSET(P) | File nome H ¢ Sets file names used as file registers.
—{ CDSET(P) | File nome H e Sets file names used as comment files.
(15) Clock instructions
Category Symbol ' Processing Details
(Clock device) — (D) +0 Year
+1 Month
+2 Day
[owreroe) [ ] +3 Hour
+4 Minute
+5 Second
+6 Day of week
Read/write
clock data
(D) +0 Year — (Clock device)
+1 Month
+2 Day
[oRewe) [5 #3]  Hou
+4 Minute
+5 Second
+6 Day of week
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Category Symbol Processing Details
(s1) (s2) (D)
Hour Hour Hour
DATE s1|sz|p
—l *® J ] | H Minute + Minute - Minute
Second Second Second
(s1) (s2) (D)
Hour Hour Hour
DATE - (P) {51{52]| D
—I @ [s1]s2] H Minute - Minute - Minute
Second Second Second
Read/write
clock data
(8) (D)
Hour - Second (lower bits)
P
_@Mil—n—H Minute Second (upper bits)
Second
(S) (D)
Second (lower bits) - Hour
—lﬂMiI—D-H Second (upper bits) Minute
Second
(16) Peripheral device instructions
Category Symbol Processing Details
: » Stores message designated by (S) at QnACPU.
::r:apr?ptaoelrl;?m to This message is displayed at the peripheral device
devices PREY o] ¢ Data input from the peripheral device is stored at device
designated by (D).
(17) Program instructions
Category ' Symbol Processing Details
—{ PsTop(P) [ Program name H | o Places designated program in standby status
Program » Turns OUT instruction coil of designated program OFF, and
ztxaetﬁ:ﬂon L POFFLP) | Program nome H places program in standby status.
switching —{Pscan(P) | Program name |- | o Registers designated program as scan execution program.
—[ PLOW(P) | Progrom name H * Registers designated program as low-speed execution program.
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MELSEC-QnA

(18) Other
Category Symbol Processing Details

WDT reset  Resets watchdog timer during sequence program

() _]I L
Timing clock Lo T [=[oH [ ot seon | o2 scon

SM420 to SM424, SM430 to SM434

O | Lower 8 bits ||ZRO
Drect ; Bpperg ll:lts ZR1
read/write ower ns
operations in [zRR0B@) [ [0 | 3 [Upper 8 bits |j |
1-byte units pr e |
d n [T Bbis. =0 ]

) | 0 [Lower 8 bits ]ZRO
Direct 1 | Upper 8 bits
read/write 2 | Lower 8 bits || ZR1
operations in ZRWRB(F) | n |S | 3 [ Upper 8 bits ]
i-byteunits | X

n

(S) (D)
Indirect
address [ apRseT(P) s Indirect address of designated device
designation

- Device name

Numerical key e Takes in ASCI| data for 8 points of input unit designated by (S),
input from — KeY [s]n]o1 |02H converts to hexadecimal value following device number
keyboard designated by D1, and stores.
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3.3.4 Data link instructions

(1) Link refresh instructions

Category Symbol - Processing Details

ZCom » Link refreshes the network module with the designated network
Designated m number in network n.

network refresh

e Link refreshes the network module with the designated 1/0
m number in network n.

(2) QnA link dedicated instructions

Category Symbol Processing Details
— Jp.READ [Jn|s1|52]m|nz|—|
. * Reads data from other station word devices.
Read/write —{ oPREAD  Jun[s7]sz[o1]02H
other station
data — spwrTE  [un[s1]sz[m IDZH
* Writes data to other station word devices.
— ePwRTE  [un[s1]s2]o1 IDZH
st un[s1]s2]0 H
Data » Transmits data (messages) to other station.
communica- —{cpsm0_Jun[si[s2[o H
tions with
other station —sprEcy  Ton]s ot ]ozH
¢ Reads data (messages) received from other station.
—{oPRecv Jun[ s Jo1]o2H
Processing —LJP.REQ |Jn IS1 ISZ] D1 lEH
request to - * Conducts other station remote RUN/STOP.
other station —{ePrea Jun]s1]s2]o1 lnzH
. J(P).ZNFR [Jn [s1]s2]|D
Readf/wrlte _L( ) ] nl [ | H + Reads data from special function module installed in
data from MELSECNET/10 remote I/O station.
remote /0 —{ S(P)-NR |U"IS1ISZITH
station special
i J(P).ZNTO |un|st[s2{D
mggﬂﬁ: _{ ®) I "l l l H * Writes data of special function module installed in
_1 (P ZNTo IU"IS‘ |32| DH MELSECNET/10 remote I/0 station.
(GP.*xx instructions can also be used in AJ71QC24)
(3) A-series compatible link instructions
Category Symbol Processing Details
g
Read
designated ¢ Reads other station T, C, D, W data in MELSECNET(Il),
station word —Luerzweo [on[m [ s Jorfmzfoz | B O systems.
device
Write word
device to » Writes data to other station T, C, D, W on MELSECNET(ll),
designated —Le2wR [un [ [or] s [rzozH | * (F S R0,
station
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— MELSEC-QnA

Category Symbol Processing Details

Read/write » Reads data from special function module installed in
P). D1|n2|D:
data from [ SRERP_[un[m [o1[n2] ZH MELSECNET(ll) remote I/0 station.
remote 1/0
station special
function i i i i i
G(P)RTOP [un|nt[s [n2] D * Writes data to special function module installed in
module n Junet] s [oz] H MELSECNET(li) remote 1/O station.
(4) Routing parameter instructions

Category Symbol Processing Details
Read routing _—__| * Reads data of destination network No. designated at n by
information R0 [ fo | routing parameters, and stores from .D onwards.
Illeugﬁlz;er ¢ Registers routing data from S onwards to the destination
information network No. area designated at the routing parameter n.

- 3.3.5 PID control instructions

Category

Symbol

Processing Details

Set PID
control data

» Registers the PID control data set from the device number
designated at S onwards to the PC CPU.

» Conducts PID operations based on the set value (SV) and

control status

~ Pips7 |n|§1|szH

Execute PID process value (PV) set from the device number designated at S
control onwards, and stores the operation results to the automatic
manipulated value (MV) area.
¢ Displays by bar graph the PID control status of the loop No.
designated at S1 on the AD57 indicator designated at n.
Monitor PID

When the PID control monitor function is initially being exe-
cuted, static screen components other than bar graphs and nu-
meric data are desplayed by issuing the initial screen display
request designated by S2.

Stop
designated
loop operation

« Stops the operation of the loop No. designated at n.

Start
designated
loop operation

» Starts the operation of loop No. designated at n.

Change
designated
loop parameter

o'Changes the operation parameters of the loop No. designated
at n, to data set from the device number designated at S
onwards.
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3.3.6 Special function module instructions

Category

Function

Instruction Symbol

AD61(S1) control
instructions

Sets preset data

RVWR1, RVWR2

Sets larger/smaller/equal judgement set value data

SVWR1, SVWR2

Reads present value

PVRD1, PVRD2

AJ71C21(S1) control
instructions

Prints any number of characters PRN
ADS59(S1) control Prints characters up to 00n code PR
instructions
Reads data from memory card GET
Writes data to memory card PUT
Sends designated number of bytes of data by PRN
no-protocol mode
Sends data up to 00H by no-protocol mode PR
AJ71C24(-S3/56/S8) control
Instructions Receives data by no-protocol mode INPUT
Reads communication status SPBUSY
Forced interruption of communication processing SPCLR
Send designated number of bytes of data PRN2, PRN4
Send data up to 00H code PR2, PR4

Receive data

INPUT2, INPUT4

Read RAM memory GET
Write to RAM memory PUT
Forced interruption of communication processing SPBUSY
Key operation from operation box INPUT
Send designated number of bytes of data by no-protocol PRN
mode
Send data .up to 004 code by no_-protocol mode PR
ﬁ,ﬁ,‘ﬂ,ﬁﬁfa contrel Receive data by no-protocol mode INPUT
Communication with remote terminal module MINI, MINIEND
Error reset for remote terminal module MINIERR
‘Read communication status SPBUSY
Forced interruption of communication processing SPCLR
Set display mode CMODE
ADS57 control instructions Display canvas screen cps1
Change VRAM display address CPS2
Transfer canvas to VRAM area CMOV
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Category Function Instruction Symbol

Clear display screen CLS
Clear VRAM area cLv
Screen scroll CSCRU, CSCRD
Cursor display CON1, CON2
Cursor clear COFF
Set cursor position LOCATE
Designate character normai/highlight CNOR, CREV
Switch between character normal/highlight CRDSP, SRDSPV
Designate character display color . COLOR
Change character color . CCDSP, CCDSPV
Display ASCII character | PR, PRN

ADS57 control instructions _ Write ASCII character to VRAM PRV, PRNV
Display character EPR, EPRN
Write character to VRAM EPRV, EPRNV
Link display same characters CR1, CR2, CC1, CC2
- (minus) display CINMP
- (hyphen) display CINHP
. (period, decimal point} display CINPT
Numeral display CINO to CINS
Alphabet letter display CINA to CINZ
Space display CINSP
Clear display of designated area CINCLR
ASCH code conversion of display text INPUT
Read VRAM data GET
Write VRAM data PUT
Read diéplay status STAT
ID controller initial setting IDINIT1, IDINIT2
Read from ID data carrier IDRD1, IDRD2
Write to ID data carrier IDWD1, IDWD2

AJTHID[ }-R4 instructions Continuous reading from ID data carrier IDARD1, IDARD2
Continuous writing to ID data carrier ’ IDAWD1, IDAWD2
Data comparison with ID data carrier - IDCMP1, IDCMP2
Batch writing of same data to 1D data carrier IDFILL1, IDFILL2
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Category Function Instruction Symbol
Copying between ID data carriers IDCOPY1, IDCOPY2
. . Clear ID data carrier IDCLR1, IDCLR2
AJ711D{ }-R4 instructions
ID data carrier use end IDOFF1, IDOFF2
ID data carrier use start IDON1, IDON2
Write user registration frame to AJ71QC24 EEPROM PUTE

Read user registration frame from AJ71QC24 EEPROM GETE

Data transmission by on-demand functions in dedicated

protocol ONDEMAND

Send designated number of bytes of data by no-protocol - OUTPUT
mode

Send following send schedule table by no-protocol mode | PRR

AJ71QC24 instructions® Receive data by no-protocol mode INPUT
Send data by bidirectional protocol BIDOUT
Receive data by bidirectional protocol BIDIN
Read communication status SPBUSY
Read device from other station READ
Wirite device from other station SWRITE
Send data to other station SEND
Receive data from other station ’ RECV
Other station transient request REQ

* The AJ71QC24 can use the QnA link instructions in the special function module designation
(G(P).*x*).
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34 Functions

The main QnACPU module functions are shown in the following table.

internal memory.

Function Content Reference
A function that executes the sequence program at a specified time interval,
Constant scan regardless of the sequence program processing time. -
A function that holds the contents of the device if the power supply is
Latch (Memory back up) turned OFF, if the module is reset, or if there is a momentary power —_
interruption of 20 ms or longer.
Remote RUN/STOP can be conducted from an external switch or
g;’gg? RUN/STOP/ peripheral device. Furthermore, QnACPU reset and latch clear operations —
can also be conducted from a peripheral device.
PAUSE A function that stops operation while holding the output (Y) statuses as
they are. -
Status latch A function that stores the content of all devices in the memory card should Section
an error occur, and allows monitoring of that data at a peripheral device. 4.3.3 (4)
A device that stores the data of the designated device to the memory card Section
Sampling trace at designated intervals, and monitors that data by a peripheral device in 4.3.3 (3)
order to confirm the changed status of the device. B
. A function that can stop the execution of a sequence program at a
Step operation designated step. -
. . A function that can jump one part of a sequence program, not executing
Skip operation that step operation. -
Reads/writes the data from the clock built into the QnACPU.
Clock The clock data consists of the year, month, day, hour, minute, second, and —_
day of the week.
/O module replacement A function for replacing IO modules while the QnACPU is executing _
during online operations.
. A function that, whén an interruption occurs, executes a program in _
Interrupt processing response an interruption cause.
Diagnoses the presence or absence of errors using the self-diagnosis
. . . function, and conducts fault detection and QnACPU stop. Section
Diagnosis function Also allows batch control of user program error checks as a diagnosis 3.43
function.
gr?oF:gyR LED display Can set the on/off for the ERROR LED for when errors occur. —
. Manages parameters, sequence programs, device comments, and file Section
File management registers, etc., as files. 3.4.2
Allows selection of program execution type in accordance with the purpose Section
Program structuring of the program. Also, each program can be divided into separate parts for 3.4.1
different designers, production processes, etc. o
. Allows unrestricted I/0 allocation in units of modules, regardless of the Section
VO allocation module installation position. 3.4.4
A function that runs the sequence program stored in the memory card Section
Boot operation when the QnACPU is in RUN status, after reading the QnACPU module 345

Fault history

A function storing the latest 16 points of errors detected by the diagnosis
function in the QnACPU. However, if the memory card is designated as
the storage destination, then a maximum of 100 points can be stored.
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Function Content Retference
A function prohibiting the reading/writiﬁg from peripheral devices of Section
Data protection function programs or comments in the QnACPU module internal memory or memory 346
cards. o
P A function for setting initial values in device memory, file registers, special Section
Device initial values function modules, etc., when QnACPU goes from STOP to RUN. 3.4.7

3.4.1 Program structuring

You can select the program execution type to suit the application of your
control program. Each program execution type allows structuring of the
program by dividing it into multiple files for different designers or produc-
tion processes. '

(1) There are four kinds of program execution types.

Please set the execution type in the parameters.
(a) Initial execution type

e These are programs that are executed only once, when the
power supply goes from ON to RUN, or when the CPU goes from
STOP to RUN.

* You can reduce the scan time by setting initial data setting
programs (with ACPU these would be programs executed on
reception of contact M9038 signal) as this initial execution type.

(b) Scan execution type

e These are programs that are executed at all times.
They correspond to the usual step 0 to END programs.

(c) Low speed execution type

e These are programs executed only in the waiting time during
constant scan operation or in the low speed program execution
time.

e This type is selected for programs that can be execute at a low
frequency, such as periodic inspection programs. You can reduce
the processing time of scan execution programs by using this
execution type.

* You can set the time taken for low speed programs to complete
execution in the parameters, and monitor this time.

(d) Standby type

* This creates a program such as a subroutine program or an
interrupt program which is only executed when start causes occur.
e This execution type is used to create library data, and when you
want to execute control separately from the main program.
This execution method is the same as for subroutine or interrupt
programs in scan execution type or low speed execution type
programs.

If scan execution type programs are structured as one program, then the same program con-
figuration can be achieved as for MELSEC-A programs.

3-37
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(2) A multiple number of programs can be linked together and executed for
each of the execution types.
Set the file names to be executed and the execution order in the
parameters.

Example: The following example shows the program setting and
program execution order.

(a) When the power supply is switched ON, the (1) initial execution
type programs are executed in registration order (initial-1 to
initial-2).

(b) After execution of the initial execution type programs, the (2)
scan execution type and (3) low speed execution type pro-
grams are executed.

¢ The scan execution type program is executed every scan in
the registered order (process — assembly — coat).

» The low speed execution type program is executed in only
the constant scan excess time or in the set time, in the
registered order (monitoring — logging).

If program execution cannot be completed in one scan‘it is
continued in the next scan.

[Program setting] [Program execution order]
[Program Settingllabel = ( Power ON )
# Progranm Executs
1 [INITIRL1]) |<Init)> ) iti i
3 LINITIALZ] I<Init> (1) Initial execution type
3 [MACHINE 1 |[<Scan) Initial-1
4 [ASSEMBLY] [<Scan)
5 [COATING ] [<8can’
6 LERRPROCE] |[<Hait)>
? [SCHEDULE] |[<Wait)
8 [MONITOR 1 [<Slow> Initial-2
9 [LOGGING 1 |{<Slow)> :
fo | o
12 [ 1 I« > (2) Scan execution type {4) Stand by type
Pul PP D N Clus o Processing Error

processing

Assembly

Schedule

Coating

et et -

(3) Low speed type
Logging

Monitoring

REMARK

When the scan execution type consists of only one program, then you do not need to set pa-
rameter program settings.
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3.4.2 File management

You can manage the various data stored in QnACPU internal memory and
in memory cards as files.

(1) There are the following advantages in being able to manage data as
files.

(a) You can freely store data to memory in units of files, and any sub-
sequent addition to or change of files will not affect other files.
Previously, when the program capacity was increased you had to
change the parameter settings, and rewrite comments and file reg-
isters to the CPU module, in addition to programs and parameters.

(b) You can manage programs by attaching names and times to them.
(¢) You can write protect each file.

(2) File types

(a) Program

e Parameter
e Sequence programs

(b) Device

¢ Device comment

¢ Device initial value
* File register

¢ Simulated data

e Local device

(c) Debugging

» Sampling trace
e Status latch
e Program trace

(d) Fault history data

QnAcpu

ntornal memery

Mesemewe  Sugeence

=y | / /
Local device Sampling troce 4 L

Status letch Program trace
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3.4.3 Diagnosis function

The diagnosis function includes self-diagnosis and external fault diagno-
sis, and these can be handled together for diagnosis purposes.

In the diagnostic function, apart from the conventional error codes there is
also diagnostic information used for confirming the details of the error con-
tent. The file name, time (set value), program error location, parameter
No., annunciator (F) No., CHK instructions, and fault No., etc are stored
from SDO to SD20.

These error codes can be confirmed at peripheral devices, and read in pro-
grams.

(1) Interruption at error occurrence

This function executes an interrupt program whenever an error occurs.
When you are using this function, make the parameter setting for op-
eration to continue when the relevant error occurs.

The applicable errors are shown in the following table.

interrupt Pointer Corresponding Error Message

132 Stop error related

133 AC DOWN

UNIT VERIFY ERR.
134 FUSE BRAKE OFF
SP. UNIT ERROR

OPERATION ERROR

Annunciator detection

Only continues
with the interrupt

135 SFCP OPE. ERROR program at
SFCP EXE. ERROR operation
resumption
136 ICM. OPE. ERROR
FILE OPE. ERROR
137 EXTEND INS. ERR.
138 PRG. TIME OVER
139 CHK instructions
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(2) Fault history

The latest 16 points of the diagnosis results are stored in the
QnACPU module as the fault history.

Furthermore, you can store up to 100 points of diagnosis results by
setting the parameters to store to a file in the memory card.

You can confirm this data by using the peripheral device fault history
dlsplay This fault hlstory data can be cleared from a peripheral de-

vice.
Example: The following diagram shows the fault history display.

(a) The error code, message, date and time of occurrence, and
error step are displayed in the fault history. There is also a
HELP display shown for the error.

| ] Err Hessa Date&Iime

2118 SP. UNIT ERR R ?26-85-17

File:-MAIN 20:14:17

~ Err Stept

1588 AC DOUN 26—85-17

20:20:21

2581 CAN’T EXE.PRG 92%6—05-17

20:52:48
|

(b) You can select two kinds of HELP displays, either the SWO0IVD-
GPPQ standard error detailed HELP, or the user detailed HELP
which displays messages you have registered.

[Error Detail HELP]

1. Error # [ 2118]
2. HELP Message

'PROH HB X8 D@ Ki

lleing specified by
FROM/TO instruction but

1. Ervor & [ 21881
2. User Message

[Causel Cannot execute FROM/TO
instructon

[Remedy]l Exchang the specified
Special Function Unit

[Contact] Production Engineering

it is not a Special
unction Unit.

Dept. Ext.2345

When the error involves an
error step, displays the step

instructions. When the error involves an error module,

displays the model name of that module
(when there is an 1/0 allocation in the
parameters).
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3.4.4 Unrestricted 1/0 allocation in module units

You can allocate the module /O address to any address in the parame-

ters, regardiess of the module’s mounting position. If you do not conduct

I/0 allocation, then the QnACPU automaticalily conducts the allocation in

accordance with the order in which the modules are mounted.

For example, if you must replace a 16-point input/output module with a 32-

point module to expand the system, then that module can be allocated to

an unused I/O address. Accordingly, only parts of the program relating to
the replaced module need to be amended, while parts relating to other
modules can be used without amendment.

Example: The diagram below shows an example of I/O allocation that
allows the 1/0 addresses of the modules in slots 1 to 7 to be
used without change when replacing an AX40 (16 points) with
an AX41 (32 points) at slot 0.

AXao AXa AYs AYa AXa AYsa AYa

o QnACPU 88 88|88 |38 /|88 88 38| 88
E____:I g |58 |ss|¢es|ss| 8|28 |¢8¢2

0O s /s |ss| 2 |ss|¢ss|ss |32
s |(ss1ss|3ss|2s|3ss]ess/|¢c:

O @ o O ¢ O Qo O [- -] o © o ©0 o O o O

- o O A O
H H o - B H
A

\ \ \ \ \ \ \ \

Xo X10 Y30 Y50 X70 X920 YBO YDoO
1/0 addresses

before change - l ! | | | | | ’
XF X2F Y4F Y6F X8F XAF YCF YEF

l Set 1/0 allocation

XFo X10 Y30 Y50 X70 X920 YBo YDoO
1/0 addresses

after change O | | | | | | |
X10F  X2F Y4F -  Y6F X8F XAF YCF YEF

[I-0 Allocation] Lahel :
> 1ot ype tams 1st [ype Name
a{8-06> (lnp > <32Pt> |[ FO1 |[[AR41 J |Basic
1<{P-1> €32Pt> |[ 181 |[AR41 1 [ 8
2(8-2> (i < > |L 1| | Power Supply
3<8-3> > KK > L 1 |L 1 L
4(p-4> ( > £ > L 1]z ] Extension Cable
5(8-5> K > K > L 1L ] 1
6<O-6> | > K > IL 11 1
-7 KK > K > |r 1 ]I 1
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3.4.5 Boot operation

You can start PC operations by reading the sequence program from the

memory card and then executing it. This is called boot operation.

In addition to boot operation, programs can be stored in QnACPU internal

memory and executed.

The boot operation is conducted after setting the QnACPU module

switches.

Using the boot operation function, you can do the following operations.

(1) If separate programs are stored in the QnACPU module and memory
card, then you can easily switch programs according to the required

control.

(2) By booting from the memory card to the QnACPU module, you can write
the program quickly.
Even if you do not have a peripheral device, high speed program writing
is possible simply by booting from the memory card.

(3) During ROM operation, you can read programs from a ROM memory
card and execute them.

Example: The following table shows an example of a parameter boot
file setting for boot operations having stored parameters or
programs in memory card 1, and control data in memory

card 2.
# Program Type T® Src [IR Dest
Drive Drive
1 [PARAM 1 [{Parameter > [11 [al
2 CINITIALL] |<Sequence > [11 [a)]
3 LINITIAL2] |<{Sequence > [1] [al
4 [MACHINE 1 |<SFC > [11 [al
5 [ASSEMBLY] |[<Sequence > [11 [al
6 [TRANSFER] |<Sequence > [11] [al
? [ERRPROCE] |<{Sequence > [11 [al
8 [SCHEDULE] [<Sequence > [11 8l
9 [MONITOR 1 |<Sequence > [11 [al
1@ [LOGGING 1 |<{Sequence > [1] [al
11 CIYPEDATA] |<Dev Init > [21 [al
12 [ (< > [ L1
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3.4.6 Data protection function

This function can prohibit the writing/reading of program files, comment
files, etc., in the QnACPU module internal memory or memory cards from
peripheral devices or serial communication modules.

You can use this function to prevent the careless rewriting of data, or the
efflux of program content.

The two methods of protecting data are registering an entry code and
changing file attributes.

(1) Entry code registration

Entry codes can be registered in the internal memory or in memory
cards per drive, and the following settings can be made.

(a) Prohibit read/write display

This setting prohibits the reading, writing, referencing, and file list
display, of the parameter and program files in the applicable
drives.

(b) Write disable

This setting prohibits writing to the parameter and program files of
the applicable drives. However, it still permits reading, refer-
encing, and displaying file lists.

arnnt
. [ 1

Ne
2. Operation 1.(») Change [ ]
1.¢») Read.Write and Display Protsct
2.¢ > Write Protect
Cancel Password
None
Change Attribute

ternal RAM

Hemary Card ACRAMD
Nemory Card ACROM)
Hemory Card BCRAM)
Hemory Card BCROM)>

Cance 1{(N>

-<
¢
<

3 Vww

Dt bt bt 0t et
[1111715]

Space:Select Esc:Close

(2) Changing file attributes

You can change file attributes per file, and make the following set-
tings.

(a) Read Only Files

This prohibits writing to the applicable file.
However, reading, referencing, and file list display are still avail-
able.

(b) Hidden Files

This prohibits reading, writing, referencing and file list display for
the applicable files.

1. File Name 2. Type 3. Attribute
IMIN 1 1.C ) Parameter Current Change
2.¢(*) Ssquencs 1. Read Only OFF qi‘h
3.¢ > Comment(PC) 2. Hidden OFF <OFF>
4.¢ > Comment(PDI>
5.C ) Davice Init
6.C > File BRegister
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3.4.7 Device initial values

This function automatically writes initial values to device memory, file regis-
ter and special function modules when the QnACPU starts operating.
The device initial values are created in advance in the peripheral device,
and are written to QnACPU internal RAM or the memory card.
Accordingly, device initial setting programs are no longer required and in-
deed can be discarded. Furthermore, the device initial value data can also
be set as a ROM. '
Device initial value settings can be made for the following devices.

e Timer (T, ST) present value

e Counter (C) present value

e Data register (D)

» Special register (SD)

e Link register (W)

» Link special register (SW)

e File register (R, ZR)

* Special direct device (U[ NG[ ])

¢ Link direct device (J[ \W[ ], J[ NSW[ ])

oo

W biiiiiiy
%‘; o §

w8

5 =8 e

[:> Writes when QnACPU goes form STOP to RUN

*1 The device initial value file is stored in QnACPU internal RAM, or in the memory card.
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4. GPP FUNCTION SOFTWARE PACKAGE (SW0IVD-GPPQ)

4.1 Function List

[Start menu| Create new

File new read

PC new read
Ladder/SFC monitor
CPU diagnosis

End

Initial setting — Create new

— File new read
—PC new read

— File end

— Change PC type

|Optional setting———Set environment
—Display/operation options

—Set start-up
Ladder} Write File access
—Read — PC access
——Monitor — Search program
—Test — Display comment
— Edit program
— Monitor, test
— Switch window
— Options
[List} LWrite N File access
Read — PC access
— Search program
— Display comment
— Edit program
— Switch window
— Options
[Parameter—————Set PC name File access
— Set PC system — —PC access
—Set PC file — — Search parameters
-—Set device — — Edit parameters
—Set PC RAS — — Auxiliary settings
—1/0 allocation —i — Switch window
—Set MELSECNET (Il, 10)— — Options
—Set MELSECNET/MINI  —
— Auxiliary settings —
—Check X/Y allocation —
[Device} Set device File access
— PC access

L Search devices
— Display devices
— Edit devices

- Switch window
L— Options
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Onlir‘.e|l L Select drive name —_‘—— File access

Select file name PC access

— Search data

— Trace

— Edit trace devices
— Device test

L Switch window

CPU diagnosis File access

— PC access

— Search data

— Error display
— Network monitor
— Switch window

L— Options
|Create document Device comment — File access
Line statement — PC access
Note — Search comments
Pointer statement — Edit comments
Print statement — Switch window
— Options

Printer,L Set printer data Set printer
[ pont T L sar

Print Set paper size
Edit
— Switch window

[File maintenance}—E Select sub-system name —7— File access
/file name j»— PC access

— Search files

— Display

— 1C memory card

— Switch window

— Options

— File access

— Create programs
— Search labels
— Display

— Edit labels

— Switch window
L— Options

|Create program—— Define label names
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42 System Configuration

(1) System configuration for offline operation.

OS system
- floppy disk

Keyboard

=

Standard configuration

GPP function ‘2
system floppy disk

MELSEC-QnA

e

External Color CRT

|General-purpose RGB cable

SWOIVD-GPPQ-1 to 3

User floppy disk
(2 HD, 3.5")

1C memory card

Option board

Dedicated cable

IC memory card
reader/writer

Fear=ar-ar-v

QIMEM-{ 3 0L s

T

Color CRT
(640 x 400 dot)
Not required with
a lap-top
Standard configuration

Printer cable

ESC/P compatibie PC-
PR201H, or equivalent
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(2) System Configuration for Online Operation

Keyboard

MS-DOS
System FD 3.5"

5

Standard configuration

GPP function 2
system floppy disk

-
SWJ[ JIVD-GPPQ-
1103

User FD

15

2HD 3.5"

Dl

RGB cable

General-purpose

External Golor CRT

IBM PC/AT or 100 % compatible

il

RS-232C Cable

—

RS422/R5232C
converter

3
a

i)

CRT Color CRT
(640 x 400 dot)
Not required with
a lap-top Standard
configuration

RS-422 Cable

QnACPU

I ]

by
7

AJ71QC24

[ —>|

T

QnACPU

MELSEC-QnA

PC of other
station in
MELSECNET(!1)
system

o esss I

ACPU

PG of other
station in
MELSECNET/10
system

| Masee (T
NET/10

ACPU
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MELSEC-QnA

*1 The specifications of applicable IBM PC/AT or 100% compatible computers and basic
software which can be used are listed below.

CPU :80486SX(33 MHz), or higher (recommended: 80486DX2(66MHz))
EMS :4 MB min.

HD free space :20 MB min.

Floppy disks :Reading and writing of 2HD, 3.5" fioppy disks formatted for 1.44 MB
OS Version

PC-DOS version :5.0, or higher
MS-DOS version :5.0, or higher

MS Windows :3.1 (to run GPP functions with DOS conversion box)
EMS driver :EMM386 (supplied with DOS)
:QEMM (Version 7.03)
Other :Install HIMEM and SMARTDRV
We have confirmed the operation of the following IBM PC/AT and compatibles:
IBM 19545LJG, 2620 2JD
DEC :FR832JA WB, FR P74WC AJ
COMPAQ :4/75CX M510W
DELL :XPS4100/MXV, XP! P9OT
TOSHIBA :FV4755TW

*2 The SWOIVD-GPPQ configuration is shown below.
SWOIVD-GPPQ-1... 2 floppy disks (copy protected)
SWOIVD-GPPQ-2. .. 1 floppy disk
SWOIVD-GPPQ-3.. . 1 floppy disk

Before use, install the system in the hard disk.

*3 To use the IC memory card reader/writer, the IC memory card reader/writer driver must be
incorporated in CONFIG.SYS.
See the IC memory card reader/writer instruction manual for details.

*4 RS-232C < RS-422 converter
The computer and the QnACPU are connected by means of an RS-232C « RS-422
converter.
Shown below is an example of the connections between the computer and the QnACPU
through the RS-232C & RS-422 converter. (Connect the wires to the RS-232C & RS-422
as illustrated in the following figure.)

RS-232C < RS-422 QnACPU
converter port RS-422
PC/AT 9-PIN Fa
(RS-232C port)
3 N
TXD RXD(+)
» L1 15
RXD RXD(-)
4 3
DTR / TXD(+)
DSR ¢ N TXD(-)
8 4
P N DSR(+)
5 I/T 17
SG DSR(-)
5
/ DTR(+)
\ 18
DTR(-)
7
SG
20
SG
b
SG
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43 Functions

4.3.1

Enhanced editing functions

Editing functions, such as cut and paste, replacing, search, ladder line in-
sertion/deletion, and multiple editing object functions provides operability
similar to a general-purpose editor, and enable you to reduce the program

creation time.

(1) Combining the pull-down menu and function keys

You can easily conduct related operations and mode switching opera-
tions, with improved operability.

Flrle 2/PC 3/Find 4~ Dla

LY 6 Monitor 7 Uin

dow 8 Option Alt:Menu F12:Help
<

Ins) F11:Mode

3/Paste

[
Z/Epy

—_—am >

5/NQOPs Batch Insert.
6/7NOPs Batch Delete

?/Change T/C Setting

———¥38 >
Ualue.

8/Comment

11

9/8tatement
fR/Note

{END ]

Deletes specified range.

E¥irite A Read -8 Mon I Conv T

(2) Cut and paste, undo

Editing operations such as ladder copy and delete are easier.

Setting copy range

Copy completed

i
Designate copy ;! ]
destination M ’
L1 %3 x68 ﬂel "
m— PP S = ’
11 1B 1

(3) - Edit four programs or data at the same time

You can designate up to four editing objects at the same time. The
different editing objects can be quickly switched between by using the

function keys.



4. GPP FUNCTION SOFTWARE PACKAGE

(SWOIVD-GPPQ)
MELSEC-QnA

~ (4) Edit while checking the previous and next programs while ladder writing.

The ladder display is shown unchanged, even in edit mode, allowing
you to edit while checking the previous and next ladders.

Designate write

:M—[: ke » i . mode with the
LR cursor at the

T position step 0 X0 | T

1 X X3 %68 I‘II — )] " tl X3 XE0 K?l _ m N
19 18D N 19! {80 N
Ins l‘]

B o A€ ma- Dind | 3 i - [ 9 Lo e Gvad Jae O e 3 < I )one

(5) Check already created programs

You can check for logical mistakes and input mistakes occurring in
programs. The following five types of checks can be done.

Instruction check : This checks whether or not the instruction
code is correct.
Ladder check : This checks for items which cannot be

converted to ladder form when programs
are created in the list mode; for example 17
or more ANB/ORB instructions used in
succession, or ladders in which the
relationships between MPS/MRD/MPP
instructions are incorrect.

Consistency (pair) check : This checks the consistency of instructions.
For example, it checks whether there are
subroutines without RETs, or whether there
are jump destinations without pointers, etc.

Duplicate coil check : This checks device numbers which are
duplicated when using OUT(H), SET,
SFT(P), PLS and PLF instructions.

Device check : This checks whether or not device numbers

i are within the parameter range.

Program check setting ' Program check result
[Program Check] L Feogron Cheok feovdted . |
.[*] Instruction Check — i

|
2.[%] Ladder Check

3.I[»] Consistency(Pair)Check
4.[>] Double Coil Check
5.[%] Device Check

[Execute (¥ Cancel(N>

Entersdump Fso:Close

‘yllp:Prev PqDn:MNext




4. GPP FUNCTION SOFTWARE PACKAGE

(SWOIVD-GPPQ)

4.3.2 Program standardization

(a)Macro registration

(1) Macro definition

You can register your created programs as macro instructions. These
macro instructions can be used as one instruction when creating se-
quence programs.

Programs after macro magnification are converted to the same
instructions as a normal sequence program. Then when the ladder dis-
play is done by the peripheral device, statements are automatically at-
tached to the macro instructions, allowing confirmation of the macro
instructions.

Using macro instructions cannot reduce the number of program steps,
however even if you use them a multiple number of times in one pro-
gram, it is easier to debug than subroutine programs. Furthermore,
you can also use the device as an argument, and so can designate de-
vices suitable for processing using macros.

1) Macro ladder registration 2) Macro argument setting

Device Hame Conment (St-tlmnt!
. ta 1

\glwhnn =: 1
[Comparizon data
Max. value

NRWN=
8
e
8
b bt -
bt et -

CancelcN)

3) Macro instruction entity

> [voo [vp1 }—mov]voo [ vbz

<= {vb0o|vD1 — Mov[vD1[vD2

(b) Macro utilization

1) At program input 2) Program after macro magnification

4 ™
IW> m 02 n B H
2 B H

'——i MMAX [ RO [ R1 [ R2 }-I hacio < acae” ! :
U@ = (Conparisem data 1 >
W1 = (Comparizes data 2 b
D2 =~ (Max. valwe 2

o m m o1 v M B H
149}ce B B} M = A
MCROBID1
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(2) Programming with "general-purpose” CPU type

With standardized programs, programming is carried out without de-
ciding the PC type or device numbers, and with the CPU type set to
"general-purpose”. Programming is carried out by using labels instead
of devices.

After programming, you can produce programs to fit particular sys-
tems by making allocations for the CPU module type and system
device numbers for which labels were used.

At programming Label definition After program development
START  'STOP LABEL  DEVICE COMMENT X0 X1
‘READY [START ] [x0 ] [System Stast ] Yo
READY [soP J [x1 ] [Cycle Siop 1. Yig
[READY] [Y10] [Operation Ready ]

(3) Library registration and utilization

If you assigri one part of a program a file name as library data and
register it, then when you edit other programs you can utilize that pro-
gram.

You can copy programs in file units.

The device number of the program utilizing the library data is the
same number as when the library data was registered.

Library registration Library utilization
Library data A Befor utilization After utilization
X M7 X30 31 <Hix ~w T I
F—#F { MovP D1 D2 — {10 g E H MOVP D1 D2 H i
M5 Y10 2! M5 :
o
= FJ B H— ] |
D2 D3 Y11 £ 1[5
< "N | H# (¥10
Librory data B 3 | lrio
X2 x3 - ,___"U_—___ _____________________ _L
INCP D3 o : X2 X3 :
X4 §: — —{ INCP D3 H !
il | i
S L L
g
S I <p203 }— {11 M
E
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(4) Ladder pattern registration and utilization

If you assign file names to and register ladder patterns which you fre-
quently use, then you can use the ladder pattern during program edit-
ing. You can choose to register just the ladder pattern itself, or you
can register it with a device number appended.

Ladder pattern registration Ladder pattern utilization
Lodder pattern A (registering with the device number attached)
<
£ || sM200 x40 x41
SMZ00 X40  X41 T iH—p—Ww [ 6.SPBUSY U2 D10
—#— - — [ G.SPBUSY U2 D10 g | - : H
)
—————— T WAND K1 D10
F— ——  [wa> K1 D10 3 H
H = k1 010 }——nu— (M0 _g L =K ow] (Mo H
g
. o
Ladder pattern B (registering only ladder pottern) g
: g [H——F —{Move @1 B1T)H
5 P
i - : o @Y
L Tuow 2 —————{ssar @)}
=
r 5
GSPCLR The Qdevice ore input after lodder pattern utilization.
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4.3.3 Debugging function
(1) Monitoring

(a) Device monitoring

Index qualified devices, devices with extension designations (l/O
- No., network No.), and extension file registers, can be monitored.

1) Example of monitoring continuity status

X0 X5Z1 D7.2
A (0
X1
— — = Dt D2 Jj+——— Mov D7 DI100Z1 H
U3\
L T Move1 D5
14 {eno
Monitors the index qualified device Monitors whether or
number. not conditions have
For example if Z1 is 3, monitors X8. been realized.
2) Example of monitoring word device data
(16-bit integer) (Integer) (Text)
DO D10 D20
123 <123.45> "ABC"
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(b} Monitoring timing

You can set the timing and conditions for the monitoring of the
QnACPU by a peripheral device, and monitor in accordance with
very precise timing. Monitoring is normally conducted at the END
processing of a program.

You can designate the following conditions.

1) You can designate the monitoring timing as a step No.-
In this case, monitoring is conducted just before executing the
designated step No.

2) You can designate the monitoring condition as a word device
present value, or the rise/fall of a bit device.

The peripheral device performs monitoring when both monitoring
conditions (1) and (2) are satisfied. If the monitoring conditions
are not satisfied, then the previous monitoring status is held.

Example: An example of setting monitoring for when M100 rises,
in step number 200.

1.C ) Monitor Aluays .

2.¢(%) Condition Device Current Ualue

1.[%] Device 1.¢ ) Word Device [ 1=
2.<»*> Bit Device IM1IG® J=< t >

2.1%] Step # [ 2001~ {Always>
Cancel<N>

Sets either normal/ON/OFF/rise( T )/fall{ 4 ) Sets rise( T yfall( 4 ) Sets the present
for the continuity status of the designated for the designated bit value of the desig-
step. device. nated word device.

[< oo o]

Step 200
(c) Measuring execution time

You can monitor the processing time for each program precisely,
and make adjustments to the system easily.

The scan time and number of executions for each file is moni-
tored. The execution time for any section in a program file can
also be measured while online.

Example: The following diagram shows an example of monitoring a

program list.

' ota can gram Status
Mon Time Max Scan Program |Exec Scan Time |[Ex Times
Scan 200ms | 120.998ms 1 JINITIAL |Init B8.100ms 1 x
Init me 120.080ns 2 |MACHINE |Scan 0.100ns 1408 x
Slow ms 0.200ns 3 ]ASSEMBLY {Scan 0.100ns 1408 x
4 ITRANSFER |Scan 0.108ns 14980 x
{Time Details ~/ Scan)> S IT Yait 0.000ns a8 x
6 |[MONITOR |Slow 0.390ms | 57221 x
Program 0.300ns 7 Wait 0.080ns 8 x
END Proc Time | 119.708ns 8 Wait 0.000ns f x
8low Prog 119.600ms ? Wait [ x
Wait for Con 112.200ms 18 Wait 0.000ms f x
11 Wait 0.008ns 8 x
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(2) Determining ON/OFF causes

In this operation, by designating a coil that does not turn ON/OFF dur-
ing ladder monitoring, a search is automatically conducted for the de-
vice that is the cause and the ladder turning ON/OFF. Using this
function, you can easily conduct ladder searches during debugging.

Example:
MO X1 X2 K12345
H— | (m
H
I Ko -
F4 (Cause) Move cursor to device for which cause is to be determined.
\ F7
Device that is - r— X1 X2 K12345 (Next candidate) X0 X1 X2 K12345.
the cause of 1 | I ! i [ ————— P l 11 (T1
Y10 failing to i >|(5| " (" A i X3 ; N a
turn ON is I / F6 | { Y010
highlighted. & 1T {(vie ) {Previcus cadidote) : : A
F4 (Couse) F4 (Cause)
N A
X3 2 X8
400 — | (M0 500 — } (M1
Highlight dispiays tP‘m device that is the
couse of MO failing tq turn ON.
(3) Sampling trace
Bit device ON/OFF statuses, and changes in word device contents,
can be stored to the memory card in time series. It is also possible to
follow-up fast device changes which cannot be confirmed just by pe-
ripheral device monitoring.
QnACPU
| e e st b |
1 ]
! Memory card H IBM PC/AT or 100 % compatible
________________________ .
: Sampling trace : : :
: * Duto from file : : Sampling troce file :
: memory rYfSI o I 2| Second data : Reading to : 2 designated :
1 area RNt NP s 1 Redding ) number of H
: NGNS 3| Third dota : peripheral | 3 data st 1
AN W ™ . ) [+
' N NN urth dats 1 devics 14 Monitoring
H File N \\\ \:‘\4 Fo 4 ' ::> ! sampling
L tegister “ N *\‘ 5| Fifth data ! ! 5 trace data
! area ) NN e[St date ! toe !
! \ \\ ' ! ! I !
1 \ \ H | | i 1
1 . \\ LY ! | 1 H )
i \ | 1] (r-1)-th dota i | n=1 H
1 1
H ' =» n| n-th data , i n E
1 1 1 1
i , /l——- E bt ——— e 4
! When n items of doto have !
1 been stored, overwrites storting
! from the first data crea. 1
) i
U 4
* When the_ trigger point condition is satisfied and after the designated ber of pling times, the pling trace area data are latched.
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(a) Execution method
1) Registration

The sampling trace conditions are set at the peripheral device,
and written to the QnACPU.

Conditions Setting Contents
Number of device * Bit device: : 0 to 50 points
points . Word device: : 0 to 50 points

Sets the total number, and the number after trigger.

Number of traces Total number/trigger number : 0 to 8192

e Selects the point at which the trace starts from one of the following.

1) END — At END instruction of each scan.
. 2) Time — At each designated time.
Trace point Time can be set from 5 ms to 5 seconds, in 5 ms units.
3) Detailed conditions — Same as for monitoring conditions described in

Section 4.3.3 (1) Monitoring.

Selects the trlgger point from one of the following.
1) At instruction execution — Makes the execution of the STRA instruction the trigger.

Trigger point 2) At trace execution - tanlg(;ee? the trace execution at the peripheral device the
3) Detailed conditions — Same as for monitoring conditions described in

Section 4.3.3 (1) Monitoring.

Sets the additional information to be added in each trace.
Can select one or more from the following.

Trace additional

information 1) Time —» Stores the time when trace executed.
2) Step name — Stores the step No. where the trace was executed.
3) Program name — Stores the program name where the trace was executed.

2) Execution

The sampling trace is started from the peripheral device.
Sequential data are collected in the QnACPU according to the
trace point conditions. When the trigger point condition is satis-
fied, the number of data after the trigger is collected and the
sampling trace is concluded.

3) Reading and displaying the trace results

You can read the trace data from the QnACPU (or memory
card) to a peripheral device, and display the resuits.

{Trace Results Displayl

{Contact/Coil>

¥722

Y71

r7a RERSRRUNNARNRRURRRNNERERERNANNNNRARARNERERARNERET]

;‘% RORERNN RN NN RN NN RRA RN AR RRNENERD

ﬁ% LR L T T T LT T T L LT T N T T T TITIITIT

X1

X2 BOREORUONNANORARENNURRERARNARRERNANRNRNANRERNRRNT]
-32 -38 -37 —-36 -35 -34

{Current Value><16-Bit)

I8 656 656 656 656 656 656

D8 1568 1568 1588 1508 1533 1508

T6 a a a -]

Program(- - ] STEP [ 1 GONI[ -37Ti) Timel s 1

4-14
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REMARK

There is also a monitoring trace function that can conduct the same sort of monitoring as the
sampling trace function does.

Data collection and data storage are conducted by a peripheral device, so this function can be
executed even if there is no memory card in the QnACPU. However, the data collection interval
is decided according to the monitoring speed of the peripheral device, and so takes longer than
the sampling trace.

(4) Status latch

All devices or just designated devices are stored to the memory card
in the designated timing during sequence execution. The stored data
are read to the peripheral device, and can be displayed on the ladder
monitoring or device monitoring screens.

This function is useful when you are seeking the cause of faults.

QnACPU IBM PC/AT or 100% compatible
| sttt et | | plat sttt i |
: Memory card : : :
1 N [} 1 t
: Device Transfer : : Display : .
: memory by SLT : Reading in : according to :
[ area instructions 1 PC mode monitoring
! Status ! Status
: r :> latch file [|:$ latch file :>
1 File ' ]
i | register : i ; l
L | o ! : !
1 7 1 | t
g | g o

(a) Execution method
1) Registration

The status latch conditions are set at a peripheral device, and
written to the CPU module.

Condition Setting Content

¢ Sets devices for which status latch is conducted.
Status latch devices ¢ Sets whether to conduct for all devices, or to designate a device range.
Device range up to a maximum total of 1000.

o Execute at STL instructions.
Execute at trigger instruction from peripheral device.
* Execute when device condition satisfied.

Trigger point

2) Execution

The data of the designated devices is stored to the .memory
card when the trigger point condition is satisfied.

3) Reading and displaying status latch data

The status latch data is read from the QnACPU (or memory
card) to the peripheral device.

The peripheral device monitoring destination is switched to
status latch data, and the results of ladder monitoring and de-
vice monitoring are displayed.
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(5) Program trace

"MELSEC-QnA

This is a function for confirming the execution status when a program

consists of multiple files. Also use this function to

conduct device

data traces when you are conducting a program trace.
The QnACPU traces the program execution status, and stores it to
memory card. The trace data can be read and checked at a peripheral

device.

You can designate one of the following for trace timing:

e At the execution of branch instructions (CALL,

e At the execution of interrupt programs
¢ At the execution of PTRA (trace) instructions

(a) Execution method
1) Registration

JMP, etc.)

The program trace conditions are set at a peripheral device,

and written to the QnACPU.

Condition ’ Setting Content

» Sets total number and number after trigger.

Number of traces ¢ Total number/trigger number :0to 8192

*» Selects point at which the trace is conducted from the following.
(When more than one, traces by OR conditions)

Trace point 1) Branch instructions — At execution of CALL, JMP instructions
2) Interruptions - - Each execution of interrupt program
3) Instructions — Execution of PTRA instructions

 Selects the trigger point from one of the following.

Section 4.3.3 (1) Monitoring.

1) At instruction execution —» Makes the execution of STRA instruction the trigger.

Trigger point 2) At trace execution - m;l;ees; the trace execution at the peripheral device the
3) Detailed conditions — Same as for monitoring conditions described in

o Bit device : 0 to 50 points

Trace device » Word device : 0 to 50 points

2) Execution

The program trace is started from a peripheral device.
Sequential data are collected in the QnACPU in accordance
with the trace point conditions. When the trigger point condition
is satisfied, the number of data after the trigger is collected

and the program trace is concluded.
3) Reading and displaying trace results

This involves reading the trace data from the QnACPU (or mem-
ory card) to the peripheral device, and displaying the results.
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b il Reowdte Dl |
Iimes Program Step Branchins Timelms) DB MO M1
BN

-4 MAIN 9 ENDSFEND> 1894.5 31348
-3 MAIN [} (8tat> 1894.9 31348
" -2 MAIN B § 8 Ste 19908.4 31348
Point where the -1 MAIN 9 ENDCFEND) 1908 ¢ 31341
trigger condition ———— 8 MRIN 8 (Stat> 1981.1 31341
is satisfied 1 MAIN 8 §88tep 1986.7 31341
: 2 MAIN 9 ENDCFEND 1986.9 31342
3 MAIN [} (Stat> 1982.5 31342
4 MAIN 8 S 8 Ste 1912.7 31342
S MAIN 9 ENDCFEND 1912.9 31343
6 MAIN -] {Stat> 1913.4 31343
7 MAIN 8 s8 Steg 1918.6 31343
8 MAIN 9 ENDCFEND 1918.8 31344

¢ MIN ) <Statd) 1919.3 31344 )

Pqlip:Preow PgDinzNext
Displays the program name, step - Displays the device data set in
No., branching cause, and the the trace device.

elapsed time from the trigger point
when a program branch occurs.
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(6) Debugging conducted by a number of people

Monitoring, testing and other operations can be conducted at one
QnACPU from a multiple number of peripheral devices.

(a) To access one QnACPU from a multiple number of peripheral de-
vices, you must connect to either a serial communication module
(AJ71QC24), or to another station of the MELSECNET/10 network
system. ’

(b) If you designate different file name programs for each peripheral
device, then operations can be conducted freely without affecting
other peripheral devices, in the same way as if only one periph-
eral device was connected.

You can conduct test operations, program writing (including write
during RUN) and other operations simultaneously from multiple pe-
ripheral devices.

lPrDca:ng progrom debugging ' [Pssembly programn debugging]

X0 X2

0 Y20
X1

X
——wmov k3 D1
b———Mov K5 D1

2

Serial communication
module AJ71QC24

{ END

Peripherul device A  Peripheral device B

(c) Itis possible to write programs to just one file from multiple periph-
eral devices during RUN.
Preset pointers for the programs to be written during RUN from
each peripheral device. By doing this, you can conduct safe writ-
ing during RUN from each peripheral device.
The diagram below is an example of peripheral device A writing
from PO during RUN, and peripheral device B writing from P1 dur-
ing RUN. The programs enclosed by a [ are the objects of writ-

ing during RUN.
/ Writing from P1 onwards of the\

Processing program during RUN.

Poj::li'V———{Yl‘D)-

Sirial communication 8

module AI71QC24 P1 [ b— f———— SET M10H
L — >—

‘ _ i —
—{ END K = : —{ o}
\ / Peripheral device A Peripheral device B K J

/ Writing from PO onwards of the\

processing progrom during RUN.

X0 X2

PO Y30 M
X1 I

P14 }—|}—— [ SET w10}

4-18
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MELSEC-QnA

(d) You can carry out program writing during RUN from a peripheral
device connected to another station of the network.
Remote RUN/STOP/RESET are also possible, enabling you to re-
motely reset a QnACPU that has had its operations stopped by a
self-diagnosis error.

MELSECNET/10

_
Write/reset during RUN
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4.3.4 Document creation function

(1) This function has enhanced the device comment, statement, and note
functions, and has improved the readability of programs.

Comments.. ... 32 characters, can be registered for all devices.
Device name .. 10 characters, can be registered for all devices.
Statement . .. .. 64 characters, can register any number of points
provided within the program capacity range.
Note.......... 64 characters, can register any number of points

provided within the program range.

Statements and notes are stored together with the program.

However, you can remove the statements and notes from the program and store them in
QnACPU. As this only involves removing one step at the position where the statements/notes
were created, it hardly effects the sequence program.

(2) Comments, labels, statements and notes can also be input while input-
ting the program, making document creation easy.

(a) An example of inputting device comments when writing instruc-
tions:
When the device comment shown below is input following input of
the instruction (" | X0")
[Comment write] X0 : air pressure normal
L. Input device comment

(b) An example of designating a device number and entering a device
comment
@Q:air pressure normal

S ~~

Attach ";;" Device number Device comment

(c} An example of inputting a line statement
@ Ready ladder

e

Attach ;" Line statement

(d) An example of inputting a pointer statement

PO(PInitial setting program
/' \

Pointer number Attach ";" Pointer statement

(e) An example of inputting a note
OUT Y10(;)Operation ready completion processing

!

Output instructions Attach ";" Note

(3) You can printout ladder patterns, macro instructions, library data,
etc., making the management of standard programs easier.

(4) You can also printout device memory data, initial value data and PC
diagnosis data.



4. GPP FUNCTION SOFTWARE PACKAGE

(SWOIVD-GPPQ)

4.3.5 Utilizing a MELSEC-A series program
(1) Conversion from A td QnA

By using the A to QnA conversion function of SW0IVD-GPPQ you can
utilize programs that were created in the MELSEC-A series in the QnA
series.

Parameters, sequence programs + statements + notes, comments, and
device memory data can be converted. Conduct the conversion after
selecting the items you wish to convert.

(You need to make partial amendments for special relays and special
registers which cannot be used in QnA after conducting the A to QnA
conversion.)

The following diagram shows an example of a data receive program in
serial communication module no-protocol mode.

Before conversion (MELSEC-A program) After conversion (MELSEC-QnA program)
X0 X0
H — { Mov k5 D10 H } —-{ MOV K5 DD
——{ LEDB INPUT H A to QnA — G.INPUT U2 D10 DO MO
[sus 2 conversion

S o0 H || >

[ teoc Do H
L [iF0C MO H
——————{ R H

(2) QnA to A conversion

Alternatively, you can use the QnA to A conversion function to create
MELSEC-A programs using the QnA series software development envi-
ronment.

By using this function when creating programs, you can achieve program
standardization and modulization, such as registering and utilizing
macro instructions, and creating standard programs for the "general-pur-
pose" CPU type.

You can create programs with instructions and device ranges which can
be used in the MELSEC-A CPU module, and then converted from QnA
to A.
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44 Powerful Support Tools

4.4.1 SWO0IVD-MSPQ/MSDQ-type macro/library software package

This software package includes standard programs and standard ladders
for special function modules, registered as macros. It is useful as a collec-
tion of macro and library data for use when creating sequence programs.
When creating user sequence programs, use these data as macro
instructions.

(1)

(2

3)

SWO0IVD-MSPQ is a package of basic sequence programs which ac-
cess the special function module, in the form of macros and library
data.

This package simplifies programming of the special function modules.

SW0IVD-MSDQ packages standard sequence programs, such as
those fault detection and alarm processing, as macros and library
data.

You can easily apply this package in programs.

When using macros, designate the macro names and actual devices
which are to be the arguments when creating programs.

For example, the following diagram shows an example of utilizing the
macro instruction "QBUFRD" reading data received in the serial com-
munication module no-protocol mode.

Macro instruction: QBUFRD after magnification

SM36

—} [ mov VD1 zZH

[Mov  voz 21 H
Voo X1
L —} [ BMOV UCYGBOZ VD3 KOZ1H

{ Y1 M

vV

Macro instruction description

'——(U.QB?UFRD UfS M10 D2?01 DZTOZ DJfOD]—{

Macro I/0 address VDO VD1 VD2 VD3
instruction of special
module

v

(1
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MELSEC-QnA

)]

U

Actual program after macro magnification

[MACRO: QBUFRD]

[Read from buffer memory]

I/0 =NO.=U5

1VDO =Buffer memory read command
VD1 =Read first address

VD2 =Number of reod words

| VD3 =Storage destination of read data
General description SM36

of macro instruction — | { Mov D201z H

is appended in

-
statement { Mmov D202  Z1H
MO  X51

—| '———-{ = [BMOV uQgYG80Z D300 KDZ1]—

{ Y81 M

{[MACROEND]
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(4) Library data consists of standard programs created for the "general-
purpose” PC type. Programs are generated by defining labels.
You can create meaningful programs by combining the different
macros and library data.
For example, the following diagrams show an example of a program
created by combining two library data for a "fault detection ladder"
and an "alarm ladder".

Fault detection ladder library data

Alarm ladder library data

Fault detection ladder fibrary data

'Fuse blow
I
11

‘Diagnosis error

__II_—

—( 'Error signal

Alarm ladder fibrary data

'Error signal
i1

_1_

1T
'Emergency stop

Il
LA

{'Rorating fight red

The above two library data are combined and the labels defined.

Label Device
Fuse blow M1
Error signal M2
Diagnosis error M3
Emergency stop M4
Rotating light red M5

Actual program after program expansion

Actual program after program expansion
M1 :
—| { M2
M3
11
11
M2
| < s
M4
11
K 11
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(5) The following table shows the main models of special function module
supported and details of their applications.

Supported Model Applications

AJ71C24 Communication processing in no-protocol, dedicated protocol

Communications with batch refresh type remote 170 module
AJ71PT32-S3 Data communications with operation box Data input from bar code reader
Data communication by no-protocol mode

AD70 Processing such as home position return, positioning, speed to position control
switching, fixed-pitch feed, and JOG operations
Basic reading/writing processing Positioning start program
AD71(S1) JOG operation Manual pulse generator
Positioning address teaching . Home position return
Present position change Stop during positioning, etc.

Setting processing for using/not using ring counter function

Mode register setting External preset detection
AD61 Preset value data setting  1-phase designated acceleration/deceleration designation
Counter input enabling Match signal reset
Set value reading Present value reading
Used channel designation Average time, average number of times setting
AGBAD Averaging processing designation Digital output value reading
Write data error code reading Reset

A/D conversion completed flag reading

AB8DAV Digital value setting Processing when installed at remote I/0 station
AJTIETT . H;f:ﬂ gL??;szlﬁmunicationf pen processing

ADS51 Buffer memory feading/writing processing

ADS51H Buffer memory reading/writing processing

AD51FD Fault information read processing

AD57 Mode setting processing

AJ71QC24 Communication processing in no-protocol, dedicated protocol
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4.4.2 SWOIVD-CNVQ data conversion software package

This software package converts numeric data and character data created
by OA spreadsheet software or word processor/editors, into data that can
be used by MELSEC-QnA series peripheral devices.

Furthermore, this package can also convert data created by QnA periph-
eral devices to data or data or text format that can be used with
spreadsheet software. ’

By using this software package, you can use the spreadsheet software
packages or editors that you are most familiar with, improving the produc-
tivity of programmable controller software development.

(1) Data conversion for spreadsheet software

You can convert the tabular data created by spreadsheet software such
as EXCEL, Lotus 1-2-3, Multiplan, etc., e.g. device comments and
device initial values, into data capable of being used by SW0IVD-GPPQ.
Furthermore, using this package you can also convert data created by
SW0IVD-GPPQ to a data format capable of being used by spreadsheet

software.
MicrosoftExcel
Device Comment
Do [Data 1]
D1 Data 2
A B [ ]
N D2 [Data 3]
1 Device Comment
D3 Data 4
2 Do Data 1 ! 1
3 D1 Data 2 Writes to file in SYLK, QnA file format
’ 02 Dota 3 CSV or TEXT format (Capable of reading/writing by GPPQ)
Spreadsheet S/W
available on the market
/ Programs,
device comments,
Lotus 1-2-3 Converts doto format device initial values, etc.
A B
1 Device Comment
2 DO Data 1
3 D1 Data 2
4 D2 Data 3

(2) Converting text format data

Text format data created by word processors or editors, such as device
comments or device initial values, can be converted into data that can
be used by SWOIVD-GPPQ.

Furthermore, you can also convert device comments and device initial
values created by SWO0IVD-GPPQ into text format data.
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(3) The following table shows data that can be converted

o : Conversion possible —: Conversion impossible

Data Conversion Form s :::dcs::: o Spreg,s;t;et to GPPQ to Text Text to GPPQ
Ladder data — — o —

SFC data — —_— o —

List data o ' o o o
Device comments o o o o
Device initial values - o o o o
Device labels o ' o o o
Device memory data o o o 0
Parameters o o o o 2
Macro/library data o o o —

*1 Only sampling trace, monitoring trace and status latch can be converted
*2 Excludes network parameters

(4) The following table shows the software on the market and file formats
that are capable of conversion.

o : Conversion possible — : Conversion impossible
Software on the
File Format Market EXCEL Lotus 1-2-3 Multiplan Other Editors
TEXT . (] o _ (<]
SYLK o — o o
csv L) o — o
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4.4.3 SWOIVD-CADQ-type CAD conversion software package

This software package converts programs or comment data created in

CAD systems to data that can be used in SW0IVD-GPPQ.

By using this software package you can apply CAD systems to your needs,
helping to improve the productivity of programmable controller software de-
velopment.

(1) Connected to CAD systems and peripheral devices by RS-232C.

ASCl| data in the set format is converted into SW0IVD-GPPQ data when
it is sent from a CAD system.

The diagram below outlines data communication using sequence ladder
symbols.

SWOIVD—CADQ registered in
IBM PC/AT hard disk

) IBM PC/AT
®  40H @ _ 4od
P SOH Communication P SOH
I 30H I 30H
0 30H RS—-232C 0 30H
CR oDH cable CR DDH - Screen
display
- Sequence L conversion ' 27H I\l ! 271
(P program o e 65A e 6oM \
User's fl
]| sl
isk or .
hard disk CR ooH (writs) = -
; 3BH > : 38H Print
CR  ODH Uplood LA CR ODH
X (recd)
Keyboard
Text (ASCIl code) Ladder creation
* Sequence progrom daoto format

»Comment data format User's CAD system

(2) The following data can be converted

Ladder symbol data
Instruction list data
SAP3 symbol data
Comment data
Macro, library data
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4.4.4 SWOIVD-LNKQ-type ladder sequence program linking software package

This software package allocates devices to standard sequence programs
that you have created to make them applicable to actual systems, and
links these programs, to create sequence programs.

By using control sequence programs with a high level of independence as
modules, you can make them very easy to utilize for required applications.

Sysyter X Standard sequence program Sysytem Y
m For device Al IFor device BI [For device C| i]
Davia 8

Sequence program

Sequence program

for system X . for system Y
For device A m LNKQ m For devics B
For device B For device C

(1) Modularized programs supported

(a) For each standard program, you can designate devices as the in-
put/output interfaces between programs.

(b) Data exchange with other generated sequence programs can only
be done through devices designated as input/output interfaces.
As a result of this, the independence of each standardized pro-
gram is not lost after linking.

(c) In debugging, simply by checking the data converted at the in-
put/output interface, modularized programs with bugs can be cut
out.

---------
- ~.

_______________ T X X7
__________________ \\\ Q’I'
_______________________ Designate in input interface Dtk |
Ax xR e Inout |
put interface
N ] - { Y20 )

T S

-~ Y Output interface
~~~~~~~~ \\\\ é”—--—-~‘~~l\
S~ 7 ‘\\
Designate in output interface “‘\: o0 YC2)2 ;
N, ’

~ =g
S ———
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(2

T 9

Automatic allocation of device numbers

Devices (or word devices) used in standard programs are automatically

allocated so that during program linking they do not overlap with other
standard program devices.

You can create standard programs without giving thought to the different
CPU types, I/0 allocations or device numbers, etc., which differ depend-
ing on the system.

Input interface

Output interface

? 9

Input interface

o &
? 9

Output interface

\\
(5 é Yy Allocated so that they
| I ,/ do not overlap

4

s

Input interface ,/

Input interface

Output interface

Output interface

o &

o 0o

)

Debugging by a number of people possible

During program creation you can either make just one file, or divide the
program into multiple files in any combination.

Accordingly, when debugging operations are conducted by a number of
people, it is possible to divide the files into separate sections for each
designer.
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(4) An example of program generation’

The following diagrams show an example of linking module 1 and module
2 of a standard program, using the ladder sequence program linking
software package.

(Linking conditions are global area: DO to 99, I/O section copy: No)

Input I/F
MO X20
i w0 )
3 8 MO X20
2 | [m0 —3F { M10 M
} MOV sDe DO - Word device allocated

outside global area

{ Y10 8 (DO to 99).
M10
} —{ Mov soo
(5 { Y10 M

input I/F Y10 DO s .
! ! m Device designated at input
: : - 4 interfoce replaced with
Outpu I/F M20 D1 7 output ubterface devuce

7 from connection destination.

O

M21

M20 M21  X41 W I —

Al L ( Y50 >_
—x|4=0 H— { Y50 M+ : _)(rﬁ__{: K5 M22 )
HH——-= k5 DI M22 M

Module 2
~o

Y10  M23 Connection destination
M20  M23 } ’H' ( Y60 )_ L global area replaced
— 3 —( M30 with DO
1 wer G0}

I e D5 H

Output |/F M30 D5

Connect to global Connent to global
area Y60 area DO
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5. PROGRAMMING UNIT (Q6PU)

5.1 Performance Specifications

Item Specification

Connection target Q2ACPU, Q2ACPU-S1, Q3ACPU, Q4ACPU

Power supply, current consumption | Power from connection target (5 VDC 0.55 A)

Add-on Installed in PC CPU main unit by one-touch method
Connection method
Hand-held Connected with RS-422 cable
. Character display by LCD, 4 lines x 20 characters (with cursor)
Display. method Backlight in display
Operation method 54 operation keys (Covered by polyester film)
Key operation confirmation Buzzer sound

Minimum 100,000 hours

Indicator service life (Working ambient temperature 15 to 35 °C, ambient humidity not exceeding 65
% RH)

Minimum 50,000 hours
Backlight service life (Working ambient temperature 25 °C)
Backlight switched off if there is no key operation for more than 10 minutes.

Key service life 1,000,000 times

. . Add-on connection, AC30R4-PUS
RS.422 Main unit rear panel cable connection

External interface R o R K
Main unit right side AC20R4-A8PU cable connection

Extension interface | Main unit top panel Not used
. . . . 188 (7.4) (height) x 95 (3.74) (width) x 44.5 (1.75) (depth)
External dimension mm (in) Depth 37.5 (1.47) for add-on installation to QnACPU
Weight kg (Ib) 0.5(1.1)
[Add-on format] [Hand-held format]
Connect directly to PC CPU. Connect to PC CPU using AC20R4-A8PU, AC30R4-PUS

cable.

Q6PU rear

Connection
. position for

AC30R4-

RS-422 connector “— Connection position for AC20R4-A8PU
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5.2 Function List

Mode Funetion Operation Objective
Program write Wirite/add, change program
Device change Change device used in designated step in program
Extension characters Select extension characters (-, \, ", $, @, :) used in instructions.
Write Wri L":,g"'cﬁ"" Lr;:;:‘;l/i::hct Display/select instr starting with designated characters.
Help rite
NOP continuation Set NOP (no operation) for the designated range in the program.
Step read Designate step number and read program.
Device comment display Display comment for designated device.
Designates step number and reads program.
Program read Designates instructions being used and reads program.
Designates device being used and reads program.
Automatic s.crolling giss?;yast etld-nes {::d program while automatically scrolling up to the
Extension characters S:aar:::tt:'rs.selection when reading instructions using extension
Read Step
Read Instruction The same as the reading function and automatic scrolling function for
the above programs.
Device
Help Automatic scrolling
SFC block read Reads designated biock.
SFC read SFC step read Reads desig d step of desig d block.
SFC transition read Searches for the transition start instruction in the step.
SFC active step read Reads active step in designated block.
Device comment display Displays comment of designated device.
Program insertion Insert a new program into the existing program.
Extension charactets Select extension characters used in instructions.
Ln:lguction qu:ﬁu?t'i:g“: Display/select instruction starting with designated character.
Insert Insert -
Help Move Move designated range in program to designated position.
Copy Copy designated range in program to designated position.
Step read Designate step number and read program.
Device comment display Display comment of designated device
Program delete Delete program of designated step.
Range designation Delete designated range in program.
Delete : Deleto Batch delete NOP instructions included in program up to END
Help NOP batch instruction.
(Does not delete NOPLF instructions.)
Device comment display Display comment of designated device.




5. PROGRAMMING UNIT (Q6PU)

(from previous page)

Mode Function Operation Objective
List monitor Read program of designated step, and display the instruction
continuity status, ON/OFF status of contact, and present value.
: Searches for and displays OUT/SET/RST instructions using device of
Monitor search designated contact. {Continuous monitoring).
: : Displays the ON/OFF statuses of bit devices, and the present values
Device monitor of word d { set val for T- C)
: Displays the numeric values being displayed in a designated format,
Display change or ASCIi characters corresponding to the numeric values.
Read Reads the program of the designated step and monitors.
Monitoring List monitor
Search Conducts the same operations as the monitor search function above.
Monitor Conducts the same operations as the above device monitoring
P function for the designated device.
Monitor
Help
i SFC block monitor | Reads and monitors the designated block.
Device r
SFC step monitor Reads and monitors the designated step of the designated block. -
i’;ﬁ;‘iﬂve step Monitors the active step number of the designated block.
Extension characters g:\;r:;t:r;selechon for monitoring instr using extension
Device comment display Displays comment of the designated device.
- . o Conducts SET(ON)/RST(OFF) for the bit device.
Test in list/device manitoring Changes the present value of the word device.
. Displays the numeric values being displayed in a designated format,
Display change or ASCII characters corresponding to the numeric values.
: N Reads the program of the designated step, and conducts same
Test List monitor test operation as test in the above list monitoring.
Help Test - -
Device monitor test g:sn;::t‘t:;::::eratlon as in the above list monitoring for the
Extension characters Character selection for testing instructions using extension characters.
Device comment display Displays comment of designated device.
Parameter clear Conducts all clear for only the PC CPU and memory card parvamelers.
Parameter setting *1 Sets parameters such as timer timing, common pointer, and latch
Parameter range.
Applicable memory Selects the write destination memory for the set parameters.
Entry code setting Sets the entry code. Also changes the entry code.

*1 You can set the timer timing setting, common pointer setting, latch range setting, local
device setting, WDT setting, program setting and boot file settings parameters at the
QB6PU. Settings such as I/0 allocations and MELSECI10 network parameters cannot be

made.
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(from previous page)

Mode Function Operation Objective
T-C set value change Change set value of designated device (T-C).
Display the content of error occurring in QnACPU, and the step
Error step read number of the error.
: - Displays the number of annunciators (F) that are ON, and the
PC Annunciator display annunciator numbers.
check
Instruction check Confirms the instruction code, etc.
Program check
Duplicated coil check Confirms for duplicated coils in the program.
Link communication test Conducts MELSEC/10 link communication test.
Link monitor Displays MELSECNET(lI)/B/10 link status.
. . Monitors the buffer Y tent of the desi d address for the
. Buffer register monitor IO module at the designated input/output numger.
Monitor
Clock monitor Monitors and sets the QnACPU clock (SD210 to SD212).
Terminal Displays messages designated by MSG instructions, and conducts key
operations on tion of PKEY instructi
PC memory format Conducts all clear of QnACPU memory, returning to the initial status.
All clear Program ail clear Clears the currently selected programs.
Other
P Device memory all clear Clears all device memory except for SM, SD and R.
system PC No. setting Switches the target PC CPU for each Q6PU mode operation.
9
Switching Program select Selects the file to be the editing object at the Q6PU.
Device comment select Selects the device comment file to be displayed at the Q6PU.
Remote RUN/STOP Forcibly switches the QnACPU operating status (RUN/STOP)
Link start/stop Conducts link start/stop on MELSECNET/10.
Condenses the files dotted around the memory area, and creates a
Other PC memory sort continuous free area.
Program delete Deletes designated program files in designated memory.
Designates the copy source and copy destination drives, and copies
Program copy program files.
Program size change Changes the program capacity of programs currently being edited.
Sets whether or not to program write during RUN, and
Program mode select whether or not to use only Q6PU monitor mode and test mode.
Sets the display items when using the list monitor function (the
Continuity status display continuity status for each instruction, and the ON/OFF status for each
PU bit device).
setting
Buzzer setting Sets buzzer ON/OFF during key operations.
Entry code input Conducted when an entry code is registered.
Communication waiting time setting Sets the communication time check time when communicating.
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6.1 Performance Specifications Related to SFC Programs

Performance specifications related to SFC programs are shown in the ta-

SFC program

ble below.
Performance Specifications Related to SFC Programs
item Q2ACPU Q2ACPU-S1 Q3ACPU Q4ACPU
Capacity Max. 28k steps Max. 60k steps Max. 92k steps Max. 124k steps

Number of files

1 file (number of scannable files)

Number of blocks

Max, of 320 blocks (0 to 319)

Number of SFC steps

Max. of 8192 steps for all blocks
(512 steps per block)

Number of branches

Max. of 32

Number of concurrently active
steps

Max. of 1280 steps for all blocks (256 steps per block)
(including HOLD steps)

Number of operation output
sequence steps

Max. of 4k steps per block; né per step restrictions

Number of transition
conditions sequence steps

Max. of 4k steps per block; no per transition condition restrictions

STEP-RUN
function

All-blocks break

Batch break setting for all blocks

Designated block break

Max. of 64-block designations

Break
Designated step break Max. of 64-step designations
Number of cycles 1 to 2556 times
All blocks continue All blocks designation
Designated block continue 1 block designation
Continue

Designated step continue

1 point designation at specified step

1 step continue from
designated step

1 point designation at specified step

Forced execution

Forced block execution

1 block designation

Forced step execution

1 point designation at specified step

Forced 1 step execution for
designated block

1 point designation at specified step

Forced block end

1 block designation

Forced step end

1 point designation at specified step

Step trace function

Trace memory capacity

Max. of 48k bytes for all blocks; 1 to 48k bytes per block (1k byte units)

Trace memory capacity after
trigger

From 128 bytes to capacity setting of block

Block designation

Max. of 12 blocks

Trigger step

1 step per block

Execution conditions

Per scan or per designated time

Step transition watchdog timer function

Equipped with 10 timers
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The relationship between the CPU memory’s program capacity and the number of files is
shown below. ‘

= Multiple program files possible (no SFC
programs)

Initial program

Multiple program files possible
/ (1 SFC program only)

Scan program WAIT program

m Muitiple program files
possible (multiple SFC

programs OK)

& Multiple program files possible (no

Low-speed SFC programs)

program

[ o Max. total of 124 programs possible. (Registration is by parameter
setting)
® The program capacity varies according to the CPU type as shown
below.
e Q2ACPU ....... Max. of 28k steps.
® Q2ACPU-S1 .... Max. of 60k steps.
® Q3ACPU ....... Max. of 92k steps.
® Q4ACPU ....... Max. of 124k steps.

* The SFC program can execute only 1 file. To execute an SFC program which is in the wait
status, switch the SFC program being scanned to the wait status, then scan the program in
question.



6.2 SFC Features

(1) Easy to design and maintain systems
Because control of the overall system and each station, as well as the
machines themselves, corresponds on a one-to-one basis with the
blocks and steps of the SFC program, systems can be designed and
maintained even by those with relatively little sequence program expe-
rience. Moreover, programs designed by other programmers using
this format are much easier to decode than sequence programs.
Station 1 Station 2 Station 3
Step control unit control unit control unit
transition
control
unit for
overall Transfer machine
process
Overall system (SFC program)
g N

Step transition control unit
for overall process

{block 0)
fm—— Transfer machine -
! START i
! (initial step) E
Station 1 START

Station 2 START

{block 2 START)

Repeated

Station 3 START

(block 3 START)

T — |

=

Station 1 control unit
(block 1)

START
(initial step)

Pallet clamp
(step 1)

Drilling (step 2)

Pallet unclamp
(step 3)

(END step)

Station 2 control unit
(block 2)

START
(initial step)

Pallet clamp
(step 1)
Tapping (step 2)

Pallet unciamp
(step 3)

—— (END step)

r

- ]
|
]

1

1

Station 3 control unit
(block 3)

START
(initial step)

Pallet clamp
(step 1)

Workpiece
unloading
(step 2)

Pallet unclamp
(step 3)

(END step)
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(2) Requires no complex interlock circuitry

Interlock circuits are used only in the operation output programs for
each step. Because interlocks between steps are not required, it is
not necessary to consider interiocks with regard to the overall system.

Clamp
SOL1 SsOL2 LS-U
MT1-F Clamp UP endpoint MTO-F
ﬁ +Clamp DOWN endpoint
“+— MT1-B {—————'—L————Za -—» MTO-B
; > Ll .
Il LS-D
{
|-
Headstock |[ F—~>H~— = b——o - I
rotation _ |
MT2-R I— nn l—-I
I i -
I ! Carriage
PV : H 1
N /4 7
L - I Ls10
(Headstock {Machining (Machining (Carriage ADVANCE
RETRACT endpoint) START) END) endpoint) (Carriage RETRACT
Lso LS1 Ls2 LS-F endpoint) LS-R
Carriage ADVANCE
Step 5 ———-—{} < Y20 )—|
Carriage ADVANCE endpoint
X3
N e Ente b "{l—hL — Tran ]—|
X3 Clamp DOWN As shown in the SFC program at left, the
E] Step 6 —--—{l—l! < Y21 steps require no "operation completed”
werlock contact wilth the previous step.
Clamp DOWN endpoint ith a conventional sequence program,
§4p endpoin carria’ge FORWARD (Y20) and clamp
S - !__“ [ Tran ]_| DOWN (Y21) interlock contacts would
be required at the ladder used for the
headstock ADVANCE. Headstock
’ X3 X4 Headstock ADVANCE Y20 Y21 X3 X4 ADVANCE _
[] Step 7 —-——{l—n———n — Y22 >—fe--nenoo F—i——— y22 >
Interlock
~ contacts ’

SFC program
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(3) Block and step configurations can easily be changed for new vcontrol
applications

A total of 320 blocks can be used in an SFC program, with 512 steps
in each block. A total of 4k sequence steps can be created in each
block of the ladder diagram programs for operation outputs and transi-
tion conditions.

Reduced tact times, as well as easier debugging and trial run
operations are possible by dividing the blocks and steps so as to ob-
tain the optimum configuration for system-of-units used for machine

operation.
320 blocks
Block 0 Block 1 Block 319
Initial mitiad [ _________ o ___ _iI Initial
stop step step
Operation output program
4 X0 i —+
} < Y20
| K20
Step | __ To Step Step
1 To
} < Y21
512 steps < ‘ -
Step v g Step Step
2 4k sequence steps per block for 2 2
operation outputs and transition
— conditions — —
] |
]
|
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(4) Creation of multiple initial steps is possible

Multiple processes can easily be executed and combined. Initial
steps are linked using a "selection coupling” format. When multiple in-
itial steps (SO to S3) are active, the step where the transition condi-
tion (4 to t7) immediately prior to the selected coupling is satisfied
becomes inactive, and a transition to the next step occurs.

Moreover, when the transition condition immediately prior to an active
step is satisfied, the next step is executed in accordance with the pa-
rameter settings.

o Wait : Transition to the next step occurs after waiting for the
next step to become inactive.
¢ Transfer : Transition to the next step occurs even if the next step
is active.
e Pause : An error occurs if the next step is active.
) ] st | s2 s3
—+ t0 -+t -+ t — 13
sS4 $5 s6 87
-+ t4 -+ 5 -+ t6 -+ t7
s8

Linked steps can also be changed at each initial step.

[ so [ ] s [ ] s2

- t0 -+ t1 —+ t2

s3 S4 S§6

-T- 3 T 4 T t

S6

§7
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(5) Program design is easy due to a wealth of step attributes

A variety of step attributes can be assigned to each step according to
the control operation, greatly simplifying the program design proce-
dure.

For steps without step attributes, when the transition condition is satis-
fied, the coil in the step currently being executed is turned OFF and
the step is deactivated.

(a) Types of HOLD steps, and their operations
1) Coil HOLD step ([SC])

X0 ® When the transition condition is
’_‘ F———d Y10 "I satisfied, the coil output status is
! maintained.
i
X0 i ® Convenient for maintaining an
i output until the block in question
Y10 L is completed (hydraulic motor
(Transition condition ’ output, pass confirmation signal,
satisfied) etc.).

(Step which is active due to
transition condition being
satisfied)

2) Operation HOLD step (no transition check)([SE])

X0 v ® Operation output processing con-
I_” < Y10 >—| tinues even after a step transition

occurs, and coil output (Y10)

X0 ‘ l | l ON/OFF switching occurs in ac-
. cordance with the interlock condi-

Y10 | | tion (X0) ON/OFF status.
® Transition will not occur if the
transition condition is satisfied

again.
{Step which is active due to ® Convenient for repeating the
transition condition being same operation (cylinder ad-

satisfied) vance/retract, etc.) while the

relevant block is active.

3) Operatlon HOLD step (with transition check)([ST])

I—————( Y10 ® Operation output processing con-
tinues even after a step transition
LS M0 occurs, and coil output (Y10)

ON/OFF switching occurs in ac-
cordance with the interlock condi-
1 Tran >__| tion (X0) ON/OFF status.

‘_J When the transition condition is
again satisfied, the transition is
(Transition executed) executed, and the next step is

: activated.

® Operation output processing is
[ | executed at the reactivated next

step. When the transition condi-
tion is satisfied, transition occurs,
and the step is deactivated.

gﬁ;egrg\?iioct?si?rgﬁtshilt?oﬂue to ® Convenient for outputs where
s . e there is an interlock with the next
condition being satisfied) operation, for example where ma-
T chining is started on compietion
of a repeated operation (work-
piece transport, etc.).
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(b) Reset step([R])

® A reset request can be desig-
nated for the HOLD step, deacti-
vating the step in question.

® Convenient when a HOLD status
becomes unnecessary for ma-
chine control, or on selective
branching to a manual ladder oc-
curs after an error detection, etc.

(When the reset step is ac-
tivated, a designated step
will become inactive)

(c) Types of block START steps, and their operations
1) Block START step (with END check)(E m)

m

® |n the same manner as for a sub-

— routine CALL-RET, a START
source block transition will not
occur until the end of the START

m destination block is reached.

e Convenient for starting the same
block several times, or to use
several blocks together, etc.

® A convenient way to return to the
START source block and proceed
to the next process block when a
given process is completed in a
processing line, for example.

2) Block START step (Without END check)(E m)

m

® Even if the START destination

i block is active, a START source

block transition will occur if the

% n transition conditions for the block
START step are satisfied.

At such times, processing of the

]
X0 i 20 B >
1 START destination block will be
T I——H—{ Tran ]-l continued to the block END.
® The START destination block can
| be controlled independently and

asynchronously with the START
source block.
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(6) A given function can'be controlled in a variety of ways according to the .
application in question

Block functions such as START, END, temporary stop, restart, and
forced activation and ending of specified steps can be controlled by
SFC diagram symbols, SFC control instructions, or by SFC informa-
tion registers.

» Control by SFC diagram symbols:
Convenient for control of automatic operations with
easy sequential control.

e Control by SFC instructions:
Enables requests from program files other than
the SFC, and is convenient for error processing, for
example after emergency stops, and interrupt control.

 Control by SFC information registers:
Enables control of SFC peripheral devices, and is
convenient for partial operations such as debugging or

_ trial runs.
Functions which can be controlled by these 3 methods are shown be-
low.
Control Method
Function SFC Control SFC Information
r n a
SFC Diagram Instructions Registers

Block START

{with END wait) Hm — —

Block START Block START/END

(without END wait) Bm SET BLm bit ON
Block START/END

Block END L RST BLm bit OFF

Block STOP _ PAUSE BLm e Pl N
Block

Restart stopped _ RSTART BLm | STOP/RESTART
bit OFF

Forced step SET Sn

activation SCHG Kn

Forced step END [Bln SF(‘:SHLs}gn -

(a) In cases where the same function can be executed by a number
of methods, the first control method which has been designated
by the request output to the block or step in question will be the ef-
fective control method.

(b) Functions controlled by a given control method can be canceled
by another control method.
Example: For block START
An active block which was started by the SFC diagram
(Bm) method can be ended (forced end) by an SFC
control instruction (RST BLm), or by switching the SFC
information register’s block START/END bit OFF.

6-9
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(7) A sophisticated edit function simplifies editing operations

A same-screen SFC diagram, operation output, and transition condi-
tion ladder display features a zoom function which can split the
screen 4 ways (right/left/upper/lower) to simplify program cut-and-
paste operations.

Moreover, advanced program edit functions such as the SFC diagram
or device search function, etc., make program creation and editing op-
erations quick and easy.

(8) Displays with comments for easy understanding

Comments (two-byte one-byte characters) can be entered at each
step and transition condition item. Up to 24 characters (8 characters
x 3 lines = 24 characters) can be entered when one-byte characters
are used.

sin Ready. w

a aiting F
r atarty
N2 Mix B
I!
53 Wait atefDd Wait ste

kd lhlit Cns 3 Step 1 2 Mix A J

NONAWNG

Y20 >

(9) An automatic scrolling functions enables quick identification of mechani-
cal system trouble spots

Active (execution) blocks and steps, as well as the execution of opera-
tion output/transition condition ladders can be monitored by a periph-
eral device (with automatic scrolling function). This monitor function
enables even those with little knowledge of sequence programs to
easily identify trouble spots.

(10) Convenient trace function

Blocks can be synchronized and traced, enabling the user to check
the operation timing of multiple blocks. Moreover, the trace results dis-
play screen can be switched to display the trace result details for

each block.

115 15 15228 Active step Nos.
4 64 2 are displayed
(from smallest
No.) for each
block
Detailed display for specified block
e — Block No. where

- - - =5 - -» » - ] - - - - 5 Ll " » -

trace occurred
117 6

~32 58
Active step No.
display

1
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(11) Program editing is possible using the Q6PU programming unit

Step programs and transition condition programs can easily be re-
vised using the Q6PU. The SFC diagram can be shown in a list for-
mat by converting with SW0IVD-GPPQ. The Q6PU unit uses a list
format program for program creation/modification operations.
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L hn[EI_E;EE(:-()|1[\
6.3 List of SFC Diagram Symbols
Class Name SFC Diagram Symbol Quantity
Initial step go
Dummy initial step oo
Coil HOLD initial step 0
When step No. 1 of these steps
Operation HOLD step (without is "0" [5g o per block
transition check) initial step
Operation HOLD step (with
transition check) initial step 0
Reset initial step [R]osn
Initial step aj
Dummy initial step B j
Coil HOLD initial step - j
:!::r;‘llgnilsal Max. of 31 steps
Operation HOLD step (without . . per block
Step transition check) initial step other than "0 @I
Operation HOLD step (with .
transition check) initial step ]
Reset initial step [Rlisn
Step ai
Dummy step Bi
Coil HOLD step i
Operation HOLD step (without .
transition check) Steps other [sEli Max. of 512
than "initial” _stelpsdper'bl_?.cll(,
Operation HOLD step (with step . including tnitia
transition check) [sT]i step
Reset step [Rlisn
Block START step (with END .
check) BiBLm
Block START step (without END =iBLm

check)




6. SFC

MELSEC-QnA

Class , Name SFC Diagram Symbol Quantity

Serial transition + a

="
1 i
[ -

Selective branchin -_——
9 L a :F b _-]_ n
Selective branching - parallel branching @_‘b
[t | [t | H

Selection coupling f_a_j b

Selection coupling - parallel branching

1

-
Transition | Parallel branching ﬁ_a_—=l
[ataads r==

Parallel coupling

Parallel coupling - parallel branching Ta

r=a

Parallel coupling - selective branching fa_3b

Parallel coupling - selective coupling Ta

. -
HI .
Jump -E a }
Block

END Block END T




7. MELSECNET/10 NETWORK SYSTEM

7. MELSECNET/10 NETWORK SYSTEM
71 Perfofmance Specifications

7.1.1 Performance specifications for a PC-to-PC network

Performance Specifications for a PC-to-PC Network

Item Optical Loop System (AJ71QLP21(S)) Coaxial Bus Syatem (AJ71QBR11)
XY 8192 points
Maximum number of link points per i
network B 8192 points
w 8192 points
. . . . Y+8B
Maximum number of link points per station 15 +(2 x W)} <2000 bytes

10 Mbps (corresponds to 20 Mbps in multiplex

Communication speed transmission)

10 Mbps

Communication method Token ring method

Token bus method

Synchronization method Frame synchronous method

Sign format NRZI sign (Non Return to Zero Inverted) Manchester sign
Transmission channel type Duplex loop Single bus
Transmission format Conforms to HDLC (frame format)

Maximum network number 239 (total v.vith remote I/O networks)

Maximum group number 9

(Controt i 1

64 32 stations (Control stations: 1
Normal stations: 63)

Number of stations c?nnecled in 1 network Normal stations: 31)

3c2v 300 m (984.25 ft) 1(station-to-station
S| cable H type station-to-station: 300 m (984.25 ft*'))
. 300 m (984.25 ft)
Overall distance of 1 network 30 km S! cable L type station-to-station: 500 m (1640 ft) (station-to-station
(station-to-station) (98425 f1) 500 m (1640 ft) 5C-av 500 m (1640 ft)*)
QS| cable station-to-station:

1km (3281 1) Can be extended up to 2.5 km (8202 ft) by using a

repeater unit (A6BR10, A6BR10-DC)

Error control system Retry by CRC (X' + X' + X° + 1) and overtime

® L oop-back at error detection and cable break (only optical loop systems)

® Host station link circuit check diagnosis function

RAS function X i i
® System down prevention by control station shift

® Error detection by special relay, special regist

® Network monitor, various diagnostic functions

Transient transmission o N:N ( ing, program upload/download, etc.)

® ZNRD/ZNWR, SEND/RECV, READ/WRITE, REQ instructions
81-200/250 *2 I QSI-1856/230 *2

Connection cable Compatible with 3C-2V, 5C-2V cable

Application connector 2-core optical connector plug CA7003 BNC connector compatible with 3C-2V, 5C-2V cable

Cable transmission loss Maximum 12d8/km I Maximum 5.5dB/km Conforms to JIS C3501
Current consumption (5 VDC) 0.65A 08A
External power supply (24 VDC) 0.2A (only AJ71QLP21S)

Woaight kg (Ib) 0.45 (0.99)

Occupying number of inputs/outputs 32

*1 There is a limit on the station-to-station cable length for the coaxial bus system, depending
on the number of connected stations.

Please refer to the MELSECNET/10 Reference Manual when preparing the cable.

*2 Fiber-optic cable is handled at your nearest Mitsubishi representative.

7-1
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7.1.2 Performance Specifications for a Remote /0O Network

EC-QnA

Performance Specifications for a Remote 1/0 Network

Optical Loop System

Coaxial Bus System

tion

Master station —» sub-master station

{!;—B +@x w;} <2000 bytes

Item
AJ71QLP21(S) AJ72QLP2S AJ71QBR11 I AJ72QBR15

Xy 8192 points
Maximum number of link A
points per network 8 8192 points

w 8192 points

Master station/sub-master station — remote/I/O station  Remote I/O station — Master station/sub-master station
Y;B+(2xW)}51600by'tes {%Hzxw)}swoomes

Maximum number of link points per sta-

Maximum number input/output points
per remote station

X+Y <2048 points

X+Y <2048 points

Communication speed

10 Mbps (corresponds to 20 Mbps in multiplex
transmission)

10 Mbps

Communication method

Token ring method

Token bus method

Synchronization method

Frame synchronous mehtod

Sign format

NRZI sign {Non Return to Zero Inverted)

Manchester sign

Transmission channel type

Duplex loop

Single bus

Transmission format

Conforms to HDLC (frame format)

Maximum network number

238 (total with PC-to-PC network)

Number of stations connected in 1 net-
work

65 stations (Master stations: 1
Remote I/Q stations: 64)

33 stations (Master stations: 1
Remote I/O stations: 32)

Overall distance of 1 network
{station-to-station)

Sl cable H type station-to-station:
300 m (984.25 ft)

Si cable L type station-to-station:
500 m (1640 ft)

Q8| cable station-to-station:
1 km (3281 )

30 km
(98425 ft)

300 m (984.25 ft) (station-to-

3C-2v station 300 m (38425 ft*1))

500 m (1640 ft) (station-to-

5C-av station 500 m (1640 ft)*1)

Can be extended up to 2.5 km (8202 ft) by using a
repeater unit (A6BR10, A6BR10-DC)

Error control system

Retry by CRC(X"® + X'+ X° + 1) and overtime

RAS function

® Host station link circuit check diagnosis function

® Error detection by special relay, special regist

® Network monitor, various diagnostic functions

® Loop-back at error detection and cable break (only optical loop systems)

Transient transmission

® ntelligent special function module can be used

® ZNTO/ZNFR instructions

® Monitoring, program upload/download by peripheral device

Connection cable

$1-200/250 *2 QS51-185/230 *2

Compatible with 3C-2V, 5C-2V cable

Application connector

2-core optical connector plug CA7003

BNC connector compatible with 3C-2V, 5C-2V cable

Cable transmission loss

Maximum 12dB/km Maximum 5.5dB/km

Conforms to JIS C3501

Current consumption (5 VDC) 065 A 08A 08A 09A
Weight kg (Ib) 0.45 (0.99) 0.53(1.17) 0.45 (0.99) 0.6 (1.32)
Occupying number of inputs/outputs 32 [R— 32 —

*1

2

There is a limit on the station-to-station cable length for the coaxial bus system, depending

on the number of connected stations.

Please refer to the MELSECNET/10 Reference Manual when preparing the cable.
Fiber-optic cable is handled at your nearest Mitsubishi representative.
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s M ELSEC-QNA

7.2 Functions

7.2.1 Direct access

This function allows direct reading/writing of the network module link de-
vices (B, W, X, Y, SB, SW) by the sequence program, and reading/writing
of link devices that are not set in the range for link refresh (reading/writing
of link devices between the QnACPU and network modules) in the network

refresh parameters.

(1) Reduce the link refresh time

You can reduce the link refresh time by using direct access for link
devices which are used infrequently at the host station, and also by

removing these link devices from the link refresh range.

(2) Reduce transmission delay time for

link devices

Link refresh is conducted in QnACPU END processing, but by using
direct access you directly read from/write to the network module when
executing instructions, and so can reduce the time from executing direct
access instructions until executing link refresh (END instruction).

\J

\J

QnACPU Network module
— ———J3\B10 )-I >
U3\B100 - B «<
—+
—— HMoV K20 J3\W10(}I >
e w <
—{ {Jaw208 K150]L . |

i

Direct accessing device designated according to "J[ \[ ]".

JI I

Linkrelays . .. ... ..
Link registers . . . . ..
Linkinputs . .. .....
Linkoutputs . . .. ...
Link special relays . . .
Link special registers . .

Network No. . ... ...

BO to BIFFF
WO to W1FFF
X0 to X1FFF
Y0 to Y1FFF

. SBO to SB1FF

SWO to SWIFF

1 to 239

To other station

From other sta-
tion

To other station

From other sta-
tion
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7.2.2 Improved transient transmission
(1) SEND/RECYV instructions ..... Déta send/receive

Up to a maximum of 480 words of data can be communicated at one time
from the sending station (station executing SEND instruction) to the
receiving station (station executing RECV instruction).

(a) The SEND instruction is completed when the sending station
stores send data in the designated network.

(b) The receiving station reads receive data in accordance with the
RECYV instruction when the reading request SB turns ON.

QnACPU Network module Network module QnACPU . ]
.~ RECYV instruction
. execution request
flag
'—H———[s END)-'
SEND/ SEND/ SBAO
RECV RECV F {RECV.
area area
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(2) READ/WRITE instructions . . Reading/writing other station word devices

Up to a maximum of 480 words of other station QnACPU word device
data can be read/written in one communication.

(a) Sequence programs for READ/WRITE in the request destination
QnACPU are not required.
Other station word device reading/writing can only be done by exe-
cuting READ/WRITE instructions at the request source.

(b) The area that can be used by READ/WRITE instructions has 8
channels, and can conduct up to 8 readings/writings of other sta-
tion word devices at the same time.

QnACPU Network module Network module QnACPU
_ Device
’-—1 I—ﬂ-‘tEAD]-I N
Device “a READ/
WRITE/
1234
L —+"1 REQ area
1234 &

QnACPU Network module Network module QnACPU
Device
}—-l }———rmeﬂ-l
: READ/
WRITE/ 56789
REQ area
(3) REQinstruction . . ... ... Other station transient request

"Remote RUN/STOP" and "Clock data reading/writing” can be performed
with respect to other station QnACPUs from the sequence program.

QnACPU Network module Network module QnACPU

DR

READ/
WRITE/ > STOP!
REQ area
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7.2.3 Transient transmission possible even during PC CPU error

MELSEC-QnA

Even if an error that stops the PC CPU occurs while the system is operat-
ing, network module transient transmission continues, so it is possible to
confirm whether the applicable station QnACPU is down.

Even if an error occurs in the control station PC CPU, because the control
station is not shifted a temporary downing of the data link is avoided.

OPERATION
ERROR

Z| ana |AJ71Q z| anA (AJ71Q
g| CPU | LP21 g&| CPU | LP21
w 7]
] 3
S A H
o ] a
H
L
i
i
1
i
1
_______________________________________________ -
]
1
|
= anA [AJ71Q Z| QnA |aJ71Q
g| CPU |LP21 a| CPU |LP21
H a
o o
= 2 {H
[«] [+]
a a

/

[Fault Histeoryl

3 Error Message Date&Time

2118 SP.UNIT ERROR 96-05-17
File:MAIN 28:14:17
Err Stepl

\

/

Peripheral device

The following table shows the cyclic transmission/transient transmission
status in each PC CPU status.

PC CPU Status

Cyclic Transmission

Transient Transmission

Continue (eg. Low battery)

Continue

Possible

Stop (e.g. WDT error)

Control not possible (e.g.
RAM error)

Stop

Error returned
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7.2.4 Improved convenience of default parameters

Because the QnACPU has default values for the network refresh parame-
ters (automatically allocated by the CPU), you can reduce to a minimum
the parameter settings to be made from a peripheral device.

For normal stations, network refresh parameter settings are not required if

the refresh range is within the range in the following table.

Number
of QnACPU Priority 1 Priority 2 Priority 3 Priority 4
Modules
B/W B/wW
0 0
1
1FFF 1FFF
B/W
2
\§ 1000
\§ 1FFF
B/W B/W B/W B/W
0 o]
;l;g 7FF S
\ 800
3 FFF XN FFF
1000
17FF
B/W B/W B/W B/W B/W
4
1800
1FFF

Priority 1:MELSECNET (ll)

2:First MELSECNET/10 module
3:Second MELSECNET/10 module
4:Third MELSECNET/10 module

5:Fourth MELSECNET/10 module
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7.2.5 Network duplication (PC-to-PC network)

Two network modules are mounted in each PC CPU, so if an error occurs
in the normal network because of a module fault, then the system switches
to the standby network and continues the data link. (Switching of the link
refresh destination between normal and standby is conducted by the se-

quence program.)

<= Indicates link refresh

2| QnA 2 Z| anA
% cPU 2 § CPU —> Indicates that only
5 I 5 the area allocated
2 *» 2 . in the host station
& & is written to the
=4 network module.
Il j Normal network
T s
Zz| ana | 2 =
S| cPU {2 o
- 1 8 -
2 {@ 2
& ] P
=
The link refresh destination is
switched from normal to standby by
the QnACPU sequence programs,
and the data link is continued.
ZlaonA | & E|QnA | ®
sl cpU | E sfcpPu | E
2 S 2 $
g g )
o < a (‘

T Disconnection T
|

Standby network

Power supply
Power supply

N
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7.2.6 Multiple master stations (remote I/O network)

By providing both multiple remote master stations and multiple remote sub-
master stations, even if the multiple remote master station goes down,
then the multiple remote submaster station can take its place and continue
the data link. '

(1) The muitiple remote submaster station receives remote 1/O station input
signals and link register information allocated for special function mod-
ule use even when the multiple remote master station is operating
normally. Accordingly, even after switching to the multiple remote sub-
master station, control is continued.

(2) Only set network parameters for the multiple remote master stations.
Network parameters are not required for the multiple remote submaster

stations.
/A multiple remote master station and\
multiple remote submaster station
Multiple remote master station  Multiple remote submaster station can be installed with one QnACPU.
Z|anA | AJTH =l anAa | AJ71 = ana [ AJ71 | A7
S| CPU |QLP i CPU | QLP S| CPU |QLP | QLP
® 21 ® 21 ® 21 21
(] Qo @
3 2 10§ 3
a 1DMR o Mgt a
\ /
Z[AJ72 |1O[lI0 = AJ72 0] 10 =1 AJ72 |I/0f110
2| QLP S QLP S QLP
® |25 » 125 @125
] -] @
= = =
[~ [+ O
o | 1R2 o1 1R3 o 1R4
Remote I/O station Remote I/0O station Remote I/0 station
If the muitiple remote master station goes down,
the system automatically switches to the multiple
remote submaster station.
Multiplé:remote masigr:station  Muitiple remote submaster station
= | Ad =| anA | AJT1
&| cPU i.qi g| cPu | aLp
» @ 21
§ ]
3 3 1DS
e 1D o Mg1
= AJ72 [I10|1O =1AJ72 |10|10 =21 AJ72 |HO|iio
a|QLp sl QlLP S| QLP
@125 » |25 “125
@ ] )
=z = =
(=] (=] (=]
o o1 1R3 a1 1R4

Remote 1/O station Remote 1/O station Remote I/0 station
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7.2.7 Parallel master stations (remote /0 network)

As you can connect two remote /0 systems by sharing data link cables,
the wiring costs can be reduced.

Network parameters can only be set in parallel remote master stations.
Network parameters are not required for parallel remote submaster
stations.

In the example system in the following diagram, a parallel remote master
station (station 1PMR) controls remote I/O stations 1R2 and 1R3, and a
parallel remote submaster station (station 1PSMR1) controls stations 1R4

and 1R5.
Parallel remote master station Parallel remote submaster station
= anA | AT Z|QnA | AJ7H
a| CPU |QLP 2| CPU |QLP
® 21 @ 21
g g 1PS
& 1PMR & MR1
X “l ¥
=taJ72 [1ofio = [AJ72 |1o|I0 = AJ72 |10 {10 =1AJ72 (oo
2| QLP e (QLP & QlLP 2 QLP
@125 » |25 »125 » 125
[+ @ @ @
3 H z 3
a1 {R2 a1 1R3 a1 1R4 a1l 1R5

Remote [/0 station Remote I/O station Remote 1/0 station Remote |/O station
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7.2.8 Increasing the humber of transmission points by installing multiple modules with the same-
network No. (PC-to-PC network)

By installing a multiple number of network modules with the same network
number in one QnACPU, more than 2000 bytes can be sent.
You can install up to four modules, so a maximum of 8000 bytes (2000

bytes x 4 modules) can be sent.

Can send up to 6000
bytes

&1 QnA AJ71 | AJ71 AJ71 = QnA AJ71

S| CPU QLP21| QLP21| QLP21 S [ CPU QLP21

0 ]

] ]

3 z

a Station | Station | Station a : Station
1Mp1 | 1Ns2 1Ns3 1Ns4

Network No. 1

=21 QnA AJ71 = | QnA AJ71 | AJT1

a | CPU QLP21 2| CPU QLP21 | QLP21

] W

] @

H 3

a Station a Station |Station
1Ns7 1Ns6 |1Ns5

Up to 4000 bytes can
be sent
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7.2.9 Preventing loopback by the external power supply (PC-to-PC network: Optical loop system)

supply is OFF can still continue data link

By supplying an external power source (24 VDC) to the network module,
even if the PC power supply goes OFF the data link circuit is unaffected.

(1) A normal station which is caught between stations whose PC power

When the PC power supply goes OFF, even if the station-to-station
distance between normal stations exceeds 1 km (3281 ft) (for QSI
cables), the data link is continued normally.
For example, in the system below, should the power supply module for
stations 1Ns3 and 1Ns5 go OFF, provided an external power supply is
supplied to the applicable station network module, then station 1Ns4
continues the data link as normal.

Stabilized
power supply

power supply

Stabilized Stabilized
ower suppl ower suppl
1Mp1 P PPY 1Ns2 P PPy 1Ns3
| QnA AJ71 =l anA AJ71 =!/QnA AJ71
2| CPU QLP 2 CPU QLpP a1 CPU QLP
a 218 ® 218 @ 21S
2 g || g
) — o ~— ) —
oo [y a. o
Il ™
—- i =) i
| |
1 km 1 km —!
HH HH
" it
—4mm- ; | 4 T :
1Ns5{! ! LI
= [ anA AJ71 Z| anAa AJ71 | QnA AJ71
o[ CPU QLP | CPU QLP e | CPU QLP
® 218 * 218 ® 218
@ L3 @
= L = - g N
g — g *~—t o —
Stabilized Stabilized

power supply

Stabilized

The AJ71QLP21S network module can have an external power supply.

power supply
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7.3 Compatibility with MELSECNET/10 for AnU _
7.3.1 PC-to-PC network

(1) System configuration

=l ana | AJT1 =lana |AIT1
gl cPU | QLP21 g|cPU |aLpP21
2 (8) : S)
@ [°4

= =

P &

=l AnA | AJ71 =i anU  [AJ71
&l crPu | LP21 &|cPU |LP21
2| (AnN @

$| cPu) 5

£ &

(2) Combining CPU modules and network modules

AJ71QLP21(S)/AJ71BR11 (MELSECNET/10 network module for use
with QnACPU) cannot be installed with AnUCPU/AnACPU/ANNCPU.
Furthermore, AJ7LP21(S)/AJ71BR11 (network module for use with
AnUCPU) cannot be installed with QnACPU.

o: Installation possible x: Installation not possible

Network Module AJ71QLP21(S) AJ71LP21
AJ71GBR11 AJ71BR11
CPU Module
QnACPU o X
ANUCPU
AnACPU X o
AnNCPU _
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(3) Combining different control station CPU module types
QnACPU and AnUCPU can be set as control stations. Regardless of

which of these two CPU modules you set as the control station,
QnACPU/AnUCPU/AnACPU/ANNCPU can be connected as normal

stations.
o: Installation possible
Normal Station
AnACPU
QnACPU AnUCPU AnNCPU
Control Station
QnACPU ¢} o ]
AnUCPU o o [}

»

AnACPU and AnNCPU cannot be set as control stations.
(4) Combining transient transmission instructions

The following table shows the transient instructions that can be exe-
cuted by request source and request destination CPU types.

Request
Destination AnACPU
QnACPU AnUCPU AnNCPU
Request Source
ZNRD/ZNWR
SEND/RECV
QnACPU READ/WRITE ZNRD/ZNWR | ZNRD/ZNWR
REQ
AnUCPU ZNRD/ZNWR | ZNRD/ZNWR | ZNRD/ZNWR

-

There are no instructions to access MELSECNET/10 other stations from AnACPU and
AnNCPU.
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7.3.2 Remote I/O network

(1) System configuration

[When the remote master station is AnUCPU]

[When the remote master station is QnACPU]
Remote master station

Remote master station

=1 QnA AJ71 = AnU AJ71

2| CPU QLP21 2 |CPU LP21

w w0

2 2

[+ (=)

a o

= AJ72 |l/O|I10 =1AJ72 (HO|I/O = AJ72 |yOlKO =|AJ72 |l/O|I10
S| QLP25 2| LP25 2| QLP2s 2| LP25

w oW w» -]

o & ] H

E = = =

[~] o (=] [~

o o. o o

Remote I/0 station Remote I/0 station Remote 1/0 station Remote 1/0 station

(2) Combining CPU modules and network modules

AJ72QLP25/AJ72QBR15 (MELSECNET/10 remote I/O module for use
with QnACPU) can be used whether the remote master station is

QnACPU or AnUCPU.
Furthermore, AJ71LP25/AJ72BR15 (MELSECNET/10 remote 1/0 mod-

ule for use with AnUCPU) can be used whether the remote master sta-
tion is QnACPU or AnUCPU.

o: Connection possible

Remote |/O Station
AJ72QLP25 AJ72LP25
Remote AJ72QBR15 AJ72BR15
Master Station
QnACPU o o
AnUCPU ) o
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(3) Muitiple master/parallel master function

The multiple master/parallel master function is only available when

the remote master station is QnACPU. AJ72LP25/AJ72BR15 can also
be connected to a system operating using the parallel master func-
tion, however only the parallel remote master station can execute con-
trol. Control from the parallel remote submaster station is not possible.

o: Control possible x: Control not possible

Remote QnACPU
Master
Station | control from | Control from | Control from | Control from
Multiple Multiple Parallel Parallel
Remote Remote Remote Remote
Remote Master Submaster Master Submaster
I/O Station Station Station Station Station

For use with QnA
(AdJ72QLP25,
AJ72QBR15)

For use with AnU
(AJ72LP25,
AJ72BR15)

* The multipie master/parallel master function cannot be used when
AnUCPU is the remote master station.
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8.

8.1

SERIAL COMMUNICATION MODULE (AJ71QC24)

Transmission Specifications

The following table shows the AJ71QC24 transmission specifications.

Item

Specification

Interface (H/W specification)

AJ71QC24

AJ71QC24-R2

AJ71QC24-R4

Conforming to RS-232C

Conforming to RS-232C

Conforming to RS-422

CH1 (Full-duplex/half-duplex (Full-duplex/half-duplex {Full-duplex/half-duplex
communication) communication) communication)
Conforming to RS- . Conforming to RS-
Conforming to RS-232C
CH2 422/485 (Full-duplex/half-duplex 4221485

(Fuli-duplex/half-duplex
communication)

communication)

(Full-dupiex/half-duplex
communication)

Data communication function
communication method

Dedicated protocol

Half-duplex communication (full-duplex/half-duplex communication when using the

on-demand function)

No-protocol protocol

Full-duplex/half;duplex communication

Bidirectional protocol

Full-duplex/half-duplex communication

Synchronization method

Start-stop synchronization (asynchronous)

Transmission speed (bps)

300, 600, 1200, 2400, 4800, 9600, 19200 "

Data format (number of bits)

* Data bit - stop bit format selected by switch.

Start bit 1

Data bit 7/8

Parity bit 1 (yes)/0 (no) * When yes, select odd/even parity. '
Stop bit 1/2

Access cycle

Dedicated protocol

Processes one request at END processing of installed PC CPU. (Can change to
this muitiple processing in the PC CPU parameters) )
Processes one request per link scan when installed at remote station.

{The number of scans/number of link scans needed for processing differs
depending on the request content.)

No-protocol protocol

Transmission is executed at each request to send, and reception is possible at all

-~ " times.
Bidirectional protocol
Error detection
. * For all the protocols, when "yes" is set, select
Parity check Yes/no odd/even parity by DIP switch.
) * Select whether for dedicated protocol/bidirectional
Sum check code Yes/no protocol by switch.

* Select whether for no-protocol protocol in the user

registration frame.

(To next page)
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(From previous page)

Specification

Transmission control

235c | RS-422 | 4o3ues
DTR/DSR signal control Yes Yes No
RS/CS signal control Yes No No
CD signal control Yes No No
DC code control Yes Yes Yes

DTR/DSR signal control
and DC code control are
selected by the user.

Number of writes to EEPROM

Maximum 100,000 times for the same area

Line connection
{External device: PC)

AJ71QC24

QJ71QC24-R2

AJ71QC24-R4

For independent operation

for each interface

Dedicated protocol
C
T No-protocol protocol 1:1 11 1:1
Bidirectional protocol
Dedicated protocol 1:1, 1:n, m:n 11, 1:n, m:n -
C (Total of n, m+nis a 1:1 (Total of n, m+n is a
H [ No-protocol protocol maximum of 32) maximum of 32)
2
Bidirectional protocol 1:1 11 1:1
For operation interlocked between interfaces
1:n, m:n 1:n, m:n
Dedicated protoco (Total of n, m+nis a (Total of n, m+n is a
C maximum of 32) maximum of 32)
:' §- . K ¢ Interlocked operation not 5 . . ¢
« | No-protocol protocol 32n) (n is a maximum o possible 321'; (n is a maximum o
2
- . Data communication not Data communication not
Bidirectional protocol possible possible

Target Interface Setting
Transmission Speed (bps)
Interface
T ission dist
(overall distance) RS-232C Maximum 15 m (49.21 ft)
RS-422 Maximum 1200 m (3937 ft)
RS-42/485 Maximum 1200 m (3937 ft)

Number of occupied inputs/

outputs 32 (1 slot occupied)

*1: The setting range for transmission speed is within 19200 bps for
the total of the two interface transmission speeds.

*2: The parity bit complies with horizontal parity.
When using a parity bit, select odd parity/even parity by switch
setting.
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8.2 Features
8.2.1 Dedicated protocol function

Using this function you can transmit command messages in the communi-
cation protocol fixed with AJ71QC24, and can read from/write to the
QnACPU device memory. -

A sequence program for conducting data communications is not required.
The following diagram shows the message format when communicating in
QnA frame format 1 between an external device and AJ71QC24.

<Example of using QnA frame protocol 1>

olas| 5| 5| 558 B < 2 Character A and character B differ
Z|oa| a a 2 | 2o H] 5 1 . :
WESElE|E| E|BE g g 8 depending on the command requested
=4 .
External SE|E|E| E(25| § g S by the external device.
device <]l §| 5|8 (8 o 2 2 .
=] = <3 T o ]
15| 2 :
| ?]= @
HUHL|H LIHLIH LIH -~ L H L
Fl8g BB 5|88 T ¥ 8
PDEE|E| E| E|BE £ w8
Qc24 s2| 2| 2| 2|=22] 8 ¥
Read request Pl s|*fo |8 < 2
reply text o8 2| g |2 o S
2| 2 =
x| ?] = @
HL{HLHLIHL|HL H L
™ IOV B R T
lo|88| 2| 2| & (88
<|EE| E| E| € |RE
i c2}! 3 3 3 |83
Write request 3] | £ 5 =<
reply message 28| 8|l sia|?
I
@
t | ?] =
HoUiH L]H LIH LIH L
Y5l = | = 1T & o= D
<88 318|383 3
ZIEE| E| E| € |SE S
3| 3 =] S |la3 L
Message on error Bc|l el el slu” g
occurrence ;g g I o g w
| 2
z | P =
HLIH UHLIHLIH L[ H - —.L
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(1) Different frame types and applications

There are three types of frames in dedicated protocol: QnA frames,
QnA extension frames, and A-series compatible frames.

(a) QnA frame
The QnA frame can use all the AJ71QC24 functions.
1) Range for accessing other stations via MELSECNET/10

Using the MELSECNET/10 routing function, other stations of
other network Nos. can be accessed. However, stations con-
nected in a multidrop system cannot be accessed via MELSEC-
NET/10.

Accessible stations
O Non-accessible
stations

Multidrop connection Multidrop connection

External MELSECNET/10 MELSECNET/10 ‘
device (Network No.1) (Network No.n)

(Relay

station) :

(QC24 installed stations) (QC24 installed stations)

2) Accessible range for other stations via MELSECNET(1l)

Multidrop connection

External MELSECNET(Il) MELSECNET(Il)
device (2nd tier) (3rd tier)
{(2nd tier master (3rd tier
(Stations _Station) master ‘ ,
with QC24 station)
instalied)
(b) QnA extension frame
The QnA extension frame can use all of the AJ71QC24 functions.
Furthermore, it can connect the GPP function peripheral device to
AJ71QC24 by protocol 5.
1) Range for accessing other stations via MELSECNET/10
The QnA extension frame can access stations connected in a
multidrop system via MELSECNET/10, which cannot be accessed
using the QnA frame.
Multidrdp connection Multidrop connection
External : : . MELSECNET/10 MELSECNET/10 : B
device (Network No.1) (Network No.n)
(Relay
tati
(Station with AJ71QC24 installed) station) (Station with AJ71QC24 installed)
2) Range for accessing other stations via MELSECNET(ll)
Multidrop connection ’
External MELSECNET(Il) MELSECNET(Il)
device (2nd tier) (3rd tier)
(2nd tier master (3rgt2er
. . tation ma r
fAS:Jt_,a;gré;JJth station) station) ‘
installed)
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(c) A-series compatible frame

This control protocol is compatible with the dedicated protocol of
MELSEC-A series computer link modules (AJ71C24-S] ],
AJ71UC24, etc.), and allows use of software created for the MEL-
SEC-A series at an external device without alteration.

However, you can only read/write with respect to QnACPU within
the AnUCPU device range.

It is not possible to read from/write to the additional devices avail-
able with QnACPU, or perform other functions (reading/writing of
programs, remote RUN/STOP, etc.).

1) Range for accessing other stations via MELSECNET/10

When using this frame it is not possible to access other network
Nos. through the MELSECNET/10 routing function.

MELSECNET/10
(Network No.n)

Multidrop connection

Multidrop connection

External MELSECNET/10 ‘
device (Network No.1)
1 (Relay
station)

(Station with AJ71QC24 installed) (Station with AJ71QC24

installed)
2) Range for accessing other stations via MELSECNET(Il)

MELSECNET(Il) MELSECNET(Il)
(2nd-tier) (3rd-tier)

Multidrop connection

External
device

(2nd-tier master i (3rd-tier
(Station with station) :paster sta-
Z ion
AJ71QC24 )
installed)
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(2) QnA frame/QnA extension frame commands

MELSEC-QnA

The following table shows the commands and functions when access-
ing PCs from external devices using the QnA frame and QnA exten-

sion frame.
Number of Points
that can be
Command Processing Detalls Processed In One
Function Communication
Bit units 0401 Reads bit devices (X, Y, M, etc.) in 1 point units. 3952
Batch read Reads bit devices (X, Y, M, etc.) in 16 point units. 480 words (7680)
Word units 0401
Reads word devices (D, R, T, C, etc.) in 1 point units. 480
Bit units 1401 Writes to bit devices (X, Y, M, etc.) in 1 point units. 3952
Batch write Writes to bit devices (X, Y, M, etc.) in 16 point units. 480 words (7680)
Word units 1401
Wirites to word devices (D, R, T, C, etc.) in 1 point units. 480
Randomly designates and reads bit devices (X, Y, M, etc.)
and device numbers in 16 point and 32 points units.
E:;édom Word units 0403 96
Devi Randomly designates and reads word devices (D, R, T, C,
evice etc.) and device numbers in 1 point and 2 point units.
memory
; : Randomly designates and sets/resets bit devices (X, Y, M,
Bit units 1402 etc.) and device numbers in 1 point units. 96
Test Randomly designates and sets/resets bit devices (X, Y, M,
(ra_r:d)om etc.) and device numbers in 16 point units.
write
Word units 1402 96
Randomly designates and writes word devices (D, R, T, C,
etc.) and device numbers in 1 point and 2 point units.
However, only in 1 point units for other than the QnACPU.
Registers the monitoring bit devices (X, Y, M, etc.) in 16
Monitor point units.
data Word units 0801 . . i . 176
registration Registers the monitoring word devices (D, R, T, C, etc.) in :
1, 2 point units.
However, only in 1 point units for other than the QnACPU.
Monitors Word units 0802 Monitors devices that registered the monitoring data. (Rnigr:‘s;::)ed
Reads the buffer memory data of
. Batch read 0613 Se(i?:econnected to external Can also be used for
Buffer ' data communications
memory | between PC CPU and 480 words (960)
Writes data to buffer memory of external devices.
Batch write 1613 QC24 connected to external
device.
Remote RUN 1001 Requests remote RUN with respect to PC CPU. (1 station)
Remote STOP 1002 Requests remote STOP with respect to PC CPU. (1 station)
pPc cpu | Remote PAUSE 1003 Requests remote PAUSE with respect to PC CPU. (1 station)
Requests remote latch clear with respect to PC CPU when .
Remote latch clear 1005 PC CPU is in STOP status. {1 station)
Requests remote RESET of the PC CPU to cancel a STOP .
Remote RESET 1006 status caused by an error. ) (1 station)
: Read memory use status 0205 Reads the cluster status of the drive. (256 clusters)
Drive -
memory Rearranges the drive memory contents, increasing the
Memory sort 1207 contiguous free area. (Adjustment of file storage positions). (1 statlon)
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Number of Polnts
Command Processing Detalls Protch:sts‘:inlrl:;ne
Function Communication
No comment 0201 Reads the file list {file name, last edit date, file size). (36)
Read file Reads the file list (comments attached to file, file name
::"sft‘” mation | Comment 0202 last edit date, file size). (1e)
FloNo.use | 0204 | Reads the use status of the file No. (256)
Change last | 4544 | Ghanges the last edit date of the fil 1
edit date anges the last edit date of the file. (1)
Change file 1
infomgation S:::gzlglee 1204 Changes the file name, file size. (1)
Batch ] file si .
change 1204 Changes the file name, file size, last edit date. (1)
File Flle search 0203 Reads the presence or absence of designated files, file No. ")
file size.
Read file content 0206 Reads the file content. 960 bytes
(r‘:ee:isrteegri?itlrea::gnme) 1202 Reserves the file area of the designated file name. (File size)
W | Any data 1203 Write designated data (n bytes) to file. 960 bytes
rite file
content
(s,f}’ff) data 1203 | Write n bytes of designated data (1 word) to file. (File size)
Registers the file lock while accessing a designated file so
: : that the file contents cannot be changed from another
File lock register/cancel 0808 station. : {1)
Alternatively, cancels the registration.
. Writes the content of an existing file to a newly registered )
File copy 1206 file. (Copies). 480 bytes
File delete 1205 Delete file. (1)
u Reads registered data ’ 0610 Reads the registered data of the designated frame No.
ser
; : 80 bytes
registra- Register data 1610 Registers the first frame/last frame data at data y
;Ir:rr‘ne 3 g communication in user format message format. (Write).
Deletes registered data 1610 Deletes the registered data of designated frame No. (1)
Global ! 1618 Turns ON/OFF the global signal (X1A/X1B) for QnAGPU (1 station/all
where QC24 is instalied. stations)
Sends request to send from PC CPU, and sends data to
external device.
~ Can send data corresponding to the largest area size of the
On-demand 2101 contiguous free area of the user free area in the QC24 (See left)
buffer memory.
(Possible when system configuration is 1:1)
Transmission sequence initialization "' 1618 Aborts the current processing request, and sets the QC24 (4 station)
(Only used in binary mode) to wait for command reception.
itrmhing *1 Switches the designated interface operation mode and
Mode switching 1612 transmission specifications. (1 station)
. R Lo Lights up the display error LED, and conducts error code :
LED display, error code initializing 1617 initialization. (1 station)
Confirms whether the data communication between QC24 960 bytes
" and the externa! device is being conducted normaily. (For (Communication
Loopback test 0619 checking the connection status and the communication possibie only for
status) connected stations)

*1: Commands can only be executed for a QC24 connected to an external device
(including multidrop connected stations), or the QnACPU station where this QC24 is

installed.

Commands cannot be executed for other station PC CPUs via data link systems or
network systems,
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(3) A-series compatible frame commands, accessible devices, and refer-
ence manuals

The following table shows the commands and functions when access-
ing the PC from an external device using the A-series compatible

frame.

(a) Commands that can be used

Command Number of Points
that can be
Siamal ASCII Processing Detalils Processed In One
Function 9 Code Communication
. B BR 42H, 52H . . . . .
Bit units JR 4AH, 52H Reads bit devices (X, Y, M, etc.) in 1 point units. 256
Batch read Reads bit devices (X, Y, M, etc.) in 16 point units. 32 words (512)
WR 57H, 52H
Word units '
QR 51H, 52H | Reads word devices (D, R, T, C, etc.) in 1 point 64
units.
BW 42H, 57H . s .
Bit units JW 4AH. 57H Writes to bit devices (X, Y, M, etc.) in 1 point units. 160
Batch
write Writes to bit devices (X, Y, M, etc.) in 16 point units. 10 words (160)
Word units ww 57H, 57H
aw 51H, 57H | writes to word devices (D, R, T, C, etc.) in 1 point 64
units.
8T 42H. 54H Sets/resets bit devices (X, Y, M) in 1 point units,
Bit units JT 4AH' 54H and randomly designates and sets/resets the 20
Device ’ devices, device numbers.
memor
Y Test Sets/resets bit devices (X, Y, M) in 16 point units,
(random and randomly designates and sets/resets the 10 words (160)
write) ) WT 57H, 544 | device, device number.
Word units aT 51H. 54H
’ Writes to word devices (D, R, T, C, etc.) in 1 point
units, and randomly designates and writes to 10
devices, device numbers.
Bit units BM 42H, 4DH | Registers the monitoring bit devices (X, Y, M, etc.) 40
X JM 4AH, 4DH | in 1 point units.
Register-
ing Registers the monitoring bit devices (X, Y, M, etc.)
monitor WM | 57H. aDH | in 16 point units. 20 words (320)
data i f
Word units aMm 51H. 4DH
! Registers the monitoring word devices (D, R, T, C, 20
etc.) in 1 point units.
sunis | | 10t 424
Monitori ' Monitors the devices that registered the monitoring
onitoring data P —
. MN | 4DH, 4EH ’
Word units MQ 4DH. 51H
Batch read ER 45H, 52H | Reads extension file registers {R) in 1 point units. 64
Batch write EW 45H, 57H | Writes to extension file registers (R) in 1 point units. 64
Randomly designates and writes block No. device
Test (random write) ET 45H, 54H | numbers to extension file registers (R) in 1 point 10
units.
Extension . Registeré monitored extension file registers {R) in 1
file Register monitoring data EM 45H, 4DH point units. 20
register ‘th i I
R Conducts monitoring of the extension file register
Monitor ME 4DH, 45H (R) that registered monitored data.
Direct Reads extension file registers in 1 point units
read Word unit NR 4EH, 52H | without considering the biock No. by designating 64
serial device numbers.
Direct Writes in 1 point units the extension file register
write Word unit NW 4EH, 57H | without considering the block No. by designating 64
serial device numbers.
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(b) Accessible devices

QnACPU Accessible Devices (when Accessed with A-Serles Compatible Frame Commands)

r?::::r Declimal/ Device Number Decimal/
Category Device (Designated Hexadecimal | Category Device (Designated Hexadecimal
g Expression Range) Expression
Range)
Input relays X0 to X1FFF Contact TS0 toTS2047
Hexadecimal )
Output relays Y0 to YAFFF Timers | goil TCO to TC2047
Internal relays MO to M8191 Lnst:rmal Present value | TNO to TN2047
. devices
Internal | Latch relays Lo to L8191 | Decimal Contact €SO to ©51023
user - Decimal
devices Step relays S0 to S8191 Counters | coj| CCO0 to CC1023
Link relays B0 to BIFFF | Hexadecimal Present value | CNO to CN1023
Annunciators FO to F2047 File registers RO to R32767
Decimal Internal
Data registers DO to D8191 system Special relays ' M9000 to M9255
devices
Link registers WO to W1FFF | Hexadecimal Special registers 2 D9000 to D9255

*1: At setting M9000 to M9255 accesses SM1000 to SM1255.
*2: At setting M9000 to M9255 accesses SD1000 to SD1255.
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8.2.2 No-protocol protocol function

Data communication between the QnACPU and the external device is con-
ducted in accordance with the communication protocol you select. A se-
quence program is required for data communication.

(1) An example of a transmission program in no-protocol protocol

QnACPU AJ71QC24 Computer

Address Buffer memory

Data transmission 400H Data

GP. OUTPUT Uo DO D4 Mo
End signal
Mo M1

Normal end pr ssing
M1
|—‘{ Error end processing

Start signal [ T

Request to send

Send completed

(2) An example of a receive program in no-protocol protocol

QnACPU AJ71QC24 Computer

1 Req toread
| Address Buffer memory

Re 1 to read Data read

quest to rea
X3 < ]
F——— GP. INPUT U0 D100 D104 M2 Data
i 600H
End signal
M2 M3 ]

Normal end processing
M3
F———{ Error end processing

Reading completed

L
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8.2.3 Bidirectional protocol function

Data communication between the QnACPU and the external device is con-
ducted in the communication protocol you select. A sequence program is

required for data communication.

The bidirectional protocol can confirm whether or not data is received cor-
rectly at the reception side.

(1) An example of a transmission program in bidirectional protocol

QnACPU ) AJ71QC24 Computer

Address Buffer memory

Data transmission 400H Data
Start signal L > | >
F———- P. BIDOUT UO DO D4 Mo
End signal
Mo M1 Request to send

Normal end pr ing
M1
}——[ Error end processing Response
Send completed I <

(2) An example of a receive program in bidirectional protocol

QnACPU AJ71QC24 Computer
1 Request to read

l Address Buffer memory
Data read

Request to read
i < ]

H———GP. BIDIN U0 D100 D104 M2 6004 Data

End signal
M2 O Mg < |
Normal end processing
M3 .
F—— Error end processing Reading completed esponse >

-
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8.2.4 Choose the model that suits your intended application

(1:1 connection)

The serial communication module has two interfaces conforming to either
RS-232C, RS-422, or RS-422/485. Three types of modules are provided
with different combinations of these interfaces.

o AJ71QC24....... CH1: RS-232C  (1:1 connection possible)
CH2: RS-422/485 (1:1, 1:n, m:n connections possible)

e AJ71QC24-R2.... CH1: RS-232C  (1:1 connection possible)
CH2: RS-232C  (1:1 connection possible)

e AJ71QC24-R4.... CH1: RS-422 (1:1 connection possible)
CH2: RS-422/485 (1:1, 1:n, m:n connections possible)

(1:n connection)

External External *n : Max. 32
device device m+n : Max. 32
y ]
QnA| AJ QnA| AJ QnA | AJ QnA | AJ
CPU| 71 CPU| 71 CPU| 71 CPU | 71
Qc Qc Qc QcC
24 24 24 24
{m:n connection)
External External External
device device device
R _V [\ )l)t V
QnA | AJ QnA| AJ QnA | AJ QnA | AJ
CPU| 71 CPU| 71 CPU| 71 CPU| 71
Qc Qc QcC QcC
24 24 24 24
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(1)

Various data communication system constructions possible

The two AJ71QC24 interfaces can operate both independently and to-
gether.

(a) When operating independently

When operating independently, the communication function and
transmission specifications (transmission speed, data format, trans-
mission control, etc.) can be set independently for each interface.

For example, dedicated protocol can be set for both CH1 and CH2.

<Connection example>

No-protocol protocol

(b} When operating together

When the interfaces operate together, the data received from each
interface is processed while sending the received data to the other
interface.

When AJ71QC24 and the external device are made to work together-
in 1:n, m:n connections, AJ71QC24 can replace the RS-232C/RS-
422 converter, and can connect AJ71QC24 and the external device
through RS-232C.

<Connection example>

i

When receiving dedicated protocol host:l [When receiving dedicated protocol host:|

station addressed commands from CH1

QnACPU

station addressed command from CH2

AJ71QC24 QnACPU  AJ71QC24
CH1 CH1

C

Q%HZJ e
I C T

8-13
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8.2.5 Other useful functions

(1) Accessing QnACPU from the GPP function

(a) By setting the CH1-side RS-232C/RS-422 interface of an
AJ71QC24 to QnA extension frame control protocol 5 (binary
mode), peripheral devices running GPP function software for use
with QnACPU can be connected.

(b) This allows the same operations as when a peripheral device run-
ning GPP function software for use with QnACPU is connected to
QnACPU.,

(2) Accessing other stations from QnACPU via AJ71QC24

Using sequence program communication instructions (SEND/RECYV,
READ/WRITE, REQ) you can access QnACPUs at other stations
through a AJ71QC24 in a multidrop connection.

QnACPU

,ﬁ\D ﬁ ]

AJ71 QnACPU AJ71
Qc24 ‘ Qc24 |7 r?mlgrfneorry

RS-422/485

| | jr_t‘

(3)

Data communication matching the external device message format
specifications '

Communication can be carried out while adding data in the first and
last frames of data sent and received in the dedicated protocol on-de-
mand function and in the no-protocol protocol.

Apart from the fixed data contained in the frames, the host station
AJ71QC24 station number can be attached to the first frame, and the
sum check code can be attached to the last frame.

ENQ| B Sa|S§a 2 CR LF

o == -;.Q o

= oE | «E o

2 £2( 92 x

I R Send data 3

o o C c 2
oo |20 G
-y @ £
C - -
Q ¥ L] S
[ [

« / | s
Y Y
First frame Last frame

814
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(4) Setting transparent code

When communicating data in binary code in the no-protocol protocol
or bidirectional protocol, in order to be able to handle 1 byte of exter-
nal device transmission control data as user data the following codes
can be preset in AJ71QC24.

e Transparent code . . . .1 byte of transmission control data

1 byte of send/receive data appended
immediately preceding the transparent code.

e Additionalcode . . ...

f / i / yi / L /

code
code

— Receive
buffer

Send _,
buffer

~—» Send Receive —

ent code

ent code

ent code

Transpar-
ent code

Transpar-
Additional

Transpar-
Additional

Transpar-

~

7/ 7/ 7 /

—>

4 / / 1

AJ71QC24 added AJ71QC24 deleted

(5) ASCIl/binary code selection for communication data

This function allows selection of ASCli/binary code for communicating
data matching the specifications of the external device.

(a) Any function of dedicated protocol, no-protocol protocol and bidi-
rectional protocol can be selected.

(b) Even if the communication data are designated as ASCI| data, the '
data handled by the QnACPU are binary data.

The data received by the AJ71QC24 from the external device are
converted from ASCI!I to binary before being transferred to the
QnACPU. Furthermore, the data transferred by QnACPU to
AJ71QC24 are converted from binary to ASCIl code and sent to
the external device.

Example 1: When communication data are converted to ASCII data
AJ71QC24 QnACPU

QnACPU AJ71QC24

ASCIl data

Binary data

-! 1234H

Binary data - 4 3 2 1
Binary (34H) ] (33H) | (32H) {{31H) > ASClII

] to to
1234H ASCII binary

conversion

QnACPU

Example 2: When communication data are converted to binary data

AJ71QC24

Binary data

\J

| 1234H I

Binary data

[y

conversion

AJ71QC24

QnACPU

Binary data

=|| 1234H l
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(6) Changing the data communication function/transmission specifications

Data communication functions and transmission specifications can be
changed in the sequence program after AJ71QC24 start-up. Further-
more, they also be changed from an external device communicating in
dedicated protocol.

At AJ71QC24 start-up, communication is conducted by the data com-
munication function set with the AJ71QC24 switches and the
transmission specifications.

(7) Registering user-registered frames and system settings in EEPROM

You can reduce sequence programs by registering user-registered
frames and system settings in the built-in EEPROM of the AJ71QC24.
Up to 200 user-registered frames can be registered.

8.2.6 Incorporation into your existing system

(1) AJ71QC24 can be connected to a multidrop system in which computer
link modules (AJ71C24-S[ ], AJ71UC24, etc.) and external devices are
connectedin a 1:n or m:n correspondence using a RS-422/485 interface.

(2) AJ71QC24 has an A-series compatible frame, compatible with MELSEC-
A series computer link module (AJ71C24-S[ ], AJ71UC24, etc.) dedi-
cated protocol. (See Section 8.2.1)

External device programs can be utilized by using A-series compatible
frames.

{1:n connection) !

|
External Previous system «——1—» Added system
device |

/

~
~—

AnN| AJ AnA | AJ AnU | AJ
CPU| 71 CPU| 71 cPU| 71
Qc Qc Qc
24 24 24




IMPORTANTI

Design the configuration of a system to provide an external protective or safety inter locking
circuit for the PCs.

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential
damage that may arise as a result of the installation or use of this equipment.

All examples and diagrams shown in this manual are intended only as an aid to understanding
the text, not to guarantee operation. Mitsubishi Electric will accept no responsublllty for actual
use of the product based on these illustrative examples.

Owing to the very great variety in possible applications of this equipment, you must satisfy
yourself as to its suitability for your specific application.
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