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INTRODUCTION

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

MELSEC-A

1. GENERAL DESCRIPTION

This User's Manual describes the specifications, handling and transmission
control protocols of the AJ71C24-88 computer link module.,

The AJ71C24-S8 has one RS-232C port and one RS$-422 port. It is the
interface between a PC CPU and an external device (such as a computer or
printer) or to the CPU of another PC station.

Dedicated transmission protocols 1 to 4 are used as transmission control
procedures on the AJ71C24-S8 and a no-protocol mode and a bidirectional
mode are also available. The user can select and set these independently
for the RS-232C and RS-422 ports.

When using a dedicated transmission protocol or the no-protocol
mode/bidirectional mode, data is transmitted using the codes as shown
below. :

RS-232C of RS-422 cable Computer

(Data is transmitted in unchanged code through the buffer memory.)

Automatic communications
after the sequence program ; L
PC END processing. AJT1 {Ag'g:“éiﬂ:;‘ data

CPU BN oea ca24 ASCIl code

eoce Read L Transmission control codes _I

Transmitted data
. “ Wirite
Transmitted data \\\ Transmitted data
olofoj1|o]lo|1|o]ojo|1|t|o|1|o]0 N
(The AJ71C24 converts data between .| |1 2 3 4
(1234H) BIN code and ASCIl code.)
Elulnnlllnllhi
Fig. 1.1 Data Transmission with the Dedicated Protocol
RS-232C or RS-422 cable
Sequence program Buffer External device
PC TO/FROM instructions memory (such as a computer, printer)
cPU AJ71 00t to FFH
O0H to FFH C24

Transmit
T Receive

Fig. 1.2. Data Transmission in the No-Protocol Mode/Bidirectional Mode
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1. GENERAL DESCRIPTION

» MELSEC-A

Compared with the AJ71C24-83 and AJ71C24-56 computer link modules,
the AJ71C24-S8 supports the foliowing six additional functions:

[(1) to (6) are the additional functions when compared with the AJ71 024-53J

(1)

(2)

(3)

(4)

Commands dedicated for use with the A2ACPU(S1) and ASACPU:

All memory devices of the A2ACPU(S1) and ASACPU (the AnACPU in
this manual) are accessible using these dedicated commands.

Data transmission in the bidirectional mode:

This feature allows the AJ71C24-S8 to interface 1:1 data communica-
tions using the ACK code between a PC CPU and a computer.

When data is transmitted from the AJ71C24-58 to a computer, a control
code ENQ, the data length code, and a check sum are added respec-
tively to the beginning, the middle, and the end of the send message.
(The check sum is optional.)

When the AJ71C24-88 receives data from a computer, it transmits a
contral code ACK/NAK back to the computer. This indicates the result
of the receive (normalfabnormal).

The AJ71C24-S8 thus adds the ENQ code, data length, and check sum
and checks the reception of the response message at the data trans-
mission. It checks the received data and sends the response message
after it received data.

The length of a data communications sequence program can be shor-
tened by using the bidirectional mode.

The communications mode using the RS-232C interface can be set to
either full-duplex or half-duplex:

The communications mode using the RS-232C interface of the
AJ71C24-S8 can be switched either to full-duplex or half-duplex accord-
ing to the specifications of the peripheral device.

Muiltidrop link with more than one computer is possible:

More than one computer can be put into a multidrop link with the
AJ71C24-S8. -

The PC CPU modules in the multidrop link can be accessed from the
computers for read/write of device data and sequence programs.
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. GENERAL DESCRIPTION
L MELSEC-A

[(5) and (6) are the additional functions when compared with the AJ71C24-S6]

(5) Mode switching function when the AJ71C24-88 operates

The AJ71024-58's RS-232C/RS-422 interface can be switched between
the following modes after a start-up:

No-protocol mode Bidirectional mode

Dedicated protocol mode (formats 1 10 4)

(6) Transmission control function using DC1/DC3 and DC2/DC4

Data communications between the AJ71C24 and an external device can
be controlled by using the DC1/DC3 and DC2/DC4 codes.

DC1/DC3 send control, DC1/DC3 receive control: Enables or disables
data send and receive.

DC2/DC4 send control, DC2/DC4 receive control: Controls the valid
range of send/receive data.

f any existing programs are used with the AJ71C24-58, see Appendix 1.2.3 for interchan-
geability between the AJ71C24-S8 and the following devices.

® AJ71C24 computer link modules
® AJ71C24-S3 computer link modules

¢ AJ71C24-56 computer link modules
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1. GENERAL DESCRIPTION

MELSEC-A

1.1 Features

The features of the AJ71C24-$8 computer link module (hereafter called the
AJ71C24 in this manual) are given below,

1.1.1 Control operations in data communications

Data transmission operations between an AJ71C24 and external devices (e.
g., computers) can be controlled using either the dedicated protocols (*1)
or in the no-protocol/bidirectional mode. These control operations can be
selected individually with the RS-232C and RS-422 ports of an AJ71C24.

(1) Communications using the dedicated protocols

(a) Communications at the request of the computer

Data communications is always initiated by the computer.

Designated data is transmitted according to the request command
transmitted from a computer to an AJ71C24.

It is not necessary to create and change special sequence
programs in order to use an AJ71C24.

1)

2)

3)

4)

Read and write possible to and from all PC CPU devices

Data can be read from all PC CPU devices. This permits obser-
vation and monitoring of all operations, as well as the collection
and analysis of data. Data can be written to all PC CPU devices.
This permits production control and production directives to be
carried out.

An AJ71C24 can upload and download programs from a PC CPU.

PC CPU programs (main sequence and subsequence control
programs and microcomputer programs), parameter data and
comment data are read by the computer and stored. When
required they can be written to the PC CPU to change the
program.

Remote RUN and STOP control of the PC CPU

The PC CPU can be remote-controlled by means of RUN and
STOP instructions from the computer.

When multipie computers and PC CPU modules are connected
to a link with an AJ71C24 module, the input (X) signals of the
CPUs in the link can be turned ON/OFF using any computer in
the link. This function can immediately stop or simultaneously
start all CPUs in the link.

(This function is called the global function of the AJ71C24.)

(b) Communications at the request of the PC CPU

The PC CPU transmits the data send request.

When the emergency data needs to be transmitted from a PC CPU
to a computer, the PC CPU transmits a send request to the AJ71C24
to make the computer execute an interrupt processing.
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(This is the on-demand function of the AJ71C24. Itis availabie
only when one computer is connected to one PC CPU.)

“* 1: The dedicated protocols consist of four different protocols.
The term "dedicated protocols® used in this manual is the col-
lective term for these protocols.

(2) Communications in the no-protocol/bidirectional modes

Either the no-protocol mode or the bidirectional mode can be sat.
(a} Communications in the no-protocol mode
1) Data communications can be initiated by a PC CPU

Data communications can be initiated by a computer or any PC
CPU. Data can be transmitted from a PC CPU to an external
device by using the TO instruction in the sequence program to
write data to the buffer memory.

Data transmitted from an external device can be read by a PC
CPU using the FROM instruction in the sequence program.

The following example shows a system with a printer, CRT and
keyboard terminal connected in a 1:1 ratio. Data can be output
from the buffer memory to the printer or a CRT display using the
TO instruction. Data input from the keyboard to the buffer
memory can be read using a FROM instruction from the PC CPU.

TO instruction -
Write) Send) Printer, CRT, computer
PC CPU AJ71C24
FROM instraction (Receive) Computer, keyboard
(Read)

2) Receiving data length can be set to variable or fixed:

The Length of the data transmitted from an external device and
received by the PC CPU can be set to variable or fixed.

i) Receiving variable-length data:

Data receive stops when the receive completed code set by
the user is received.

i) Receiving fixed-ltength data:

Data receive stops when the fixed length of data set by the
user is received,

Both the receive completed code and the receive-completion
data length can be freely set by the user.

3) Variable communications memory area

The user memory area can be allocated to suit the purpose and
application of the data transmission.
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{b) Bidirectional communications
1) Data communications can be initiated by a PC CPU

Data communications can be initiated by a computer or any PC
CPU. Data can be transmitted from a PC CPU to an external
device by using the TQ instruction in the sequence program to
write data to the buffer memory.

The data send operation is completed when the response mes-
sage to the sent (received) data is received from the computer.
The result of the send (hormal end/error) is stored in the buffer
memory and can be read out.

The data received from the computer can be read with the FROM
instruction of the sequence program.

(When data is transmitted by an AJ71C24)

TO instruction Data send
Xn0 ON Response receive
PC CPU (Send completed) | AJ71C24 Computer
FROM instruction
(Send result)

2) Data length is set within the send message

Data length is set within the send message when the data is
transmitted to a device.

The receiving side recognizes the data length by the send mes-

sage.
':> Order of
transmission |
e Data Sum
g iength Data check

The send data of the AJ71C24 is processed as foliows.

Added to the head.

Data length: ........ The send data length set in the buffermemory is transmitted.

Data:.....cccooernnen.. The send data stored in the buffer memeoryis transmitted.

Sum check:........ Computed with the sum checking range in a message.

The data transmitted by a computer and received by an AJ71C24
is processed as follows,

... Stored in the buffer memory as the received data.

Sum check:......... Checked and removed from the received data.

3) Variable communications memory area

The user memory area can be allocated to suit the purposes and
applications of the data transmission.

1-6
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1.1.2 System configuration and the number of stations when a computer link system is constructed

A computer link system using the dedicated protocol, no-protocol mode, or
bidirectional mode can be constructed by connecting the computer to the
PC CPU in the ratios of 1 :1, 1:n, 2:1, 2:n, and m:n. (*1)

When the connection ratio is 1:n or 2:n, up to 32 PC CPU stations can be
tied to one link system.

When the connection ratio is m:n, up to 32 stations of computers and PC
CPU modules can be tied to one link system.

1) When the connection ratio of the computer to the PC CPU
module is 1:n:

This method of linking uses one computer and multiple PC CPU
modules for up to 32 stations.

Data communications is executed between the computer and
designated PC CPU stations.

This link system is called a multidrop link system.

Computer
=
P P P P
o g o U » S| - J
H ) U le! b leH b ]
AJT1C24 (Stalic{' 0) AJT1C24 (Statio{' 1) AJ71C24 (Station/é) AJT1C24 (Stalio{m)
Max. 32 stations (Number of PC CPU stations)

1-7

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




1. GENERAL DESCRIPTION

MELSEC-A

2) When the connection ratio of the computer to the PC CPU
module is m:n:

This method of linking uses more than one computers and mul-
tiple PC CPU modules for up to 32 stations.

Data communications is executed between a computer (which
has acquired the access right through the communications with
other computers) and designated PC CPU stations.

This system is also called a multidrop link system.

Computer | (Station 128) Computer | (Station 128) Computer | (Station 134)
| =
L
p 3
: B || B || 0lj___|; 0
f ] f lsf f le i 1
AJ71C24 (Statio/n' 0) AJ71C24 (Station 1) AJ71C24 (Statié. 2) AJ71C24 (Station 24)

Max. 32 stations (Number of PC CPU stations)

* 1: The on-demand function and the data communications in the
bidirectional mode mentioned respectively in Section 1.1.1

(1)(b) and (2)(b) cannot be used with the multidrop link sys-
tems.

1-8
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1.1.3 Link with a computer through data link systems

In a system connected through the following data link system, if the system
contains a PC CPU connected to a computer via an AJ71C24, data com-
munications is possible between the computer and a PC CPU not equipped
with the AJ71C24.

However, communications is not possible with AQJ2CPUP23/R23 or
A0J2P25/R25 modules.

(1) PC CPU in the MELSECNET (Il)

e Master/Local stations:
Can communicate alt data (device memory, programs, etc.).

o Remote I/O station:
Can communicate only special-function module’s buffer data.

(2) PC CPU in the MELSECNET/B

& Master/Local stations:
Can communicate all data (device memory, programs, etc.).

Larz

(Two-tier system)

: Master station
: Local station
: Remote /o station
m : Local /master station
: for the third tier
: Third-tier local station

(Three-tier system)

When a computer is connected to When a computer is connected to
& master station: a local station:

Computer

+—| Computer

- MELSECNET()

Computer

'WMELSECNET/B

When a computer is connected to When a computer is connected to
& master station for the third tie: a third-tier local station:

Computer

The station that can send/receive data does not vary even if the second tier uses a MELSECNET/B
and the third tier uses a MELSECNET (II).

1-9
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1.1.4 Mode switching function

After the AJ71C24 has started operating, the AJ71C24's RS-232C/RS-422
interfaces can be switched 10 another mode.

Dedicated protocol

Between formats 1 to 4 \ l

| No-protocol mode |

| Bidirectional mode |

1.1.5 Transmission control function

Data communications between the AJ71C24 and an external device ¢an be
controlied by using DC codes or DTR/DSR signals.

(1)

(2)

Control using DC1/DC3 or DC2/DC4 codes

e This function can be used for controlling data communications with
an external device connected to the AJ71C24 at the RS-232C/RS-422
interface.

¢ DC1/DC3 control refers to using the DC1 and DC3 codes to notify the
communicating device of the enabled/disabled state of data receive.

e DC2/DC4 control refers to using DC2 and DC4 codes to indicate the
valid range of send/receive data.

e Data to be sent/received must begin with DC2 code and end with DC4
code.

DC2 Data DC4

Control using DTR/DSR signals
o This function can be used for data communications with an external
device connected to the AJ71C24 at the RS-232C interface.

¢ DTR/DSR control refers to using the DTR and DSR signais to notify
the communicating device of the enabied/disabled state of data
receive of the AJ71C24 or external device.

o The AJ71C24 controls the DTR signal as follows:
When data can be received: Turns ON the DTR signal.
When data cannot be received: Turns OFF the DTR signal.
¢ The AJ71C24 controls the DSR signal as follows:
When the DSR signal is ON: Sends when send data exists.

When the DSR signal is OFF: Sends only if the DSR is ON when send
data exists.

1-10
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This section describes system configurations which can be combined with

the AJ71C24.

21 Overall Configurations

Fig. 2.1 shows the overall configuration of the A series system which is

loaded with the AJ71C24.

External device
(such as a computer,
printer, CRT, etc.)

Building-type
PC CPU modules

¥

ﬂ U 0000000000

Type

Type | AJ71C24-S8

Main base units

Computer link module

al0f

Type

ACO6B
AC12B
AC308B

POINTS

(1) When loading the AJ71C24 into

Exten]ion cables

type A55B or A58B extension

base unit, see Section 2.2 “Ap-
plicable System”.

(2) An extension base unit cannot

be connected to a type A32B

AG5B
A68B
A55B

A58B

main base unit (because an ex- Type
tension connector is not
provided),

Extension base units

Fig. 2.1 A Series System Overall Configuration

2-1
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The AJ71C24 can only be used in the systems described below.

(1) Applicable PC CPU modules and the number of AJ71C24 modules

The table below shows the PC CPU modules to which the AJ71C24 is
applicable and the number of AJ71C24 modules which can be con-

nected to the PC CPU modules.

The PC CPU modules listed below include those which have the MEL-

SECNET link function.

(e.g., A1CPU includes A1CPUP21/R21 to which an AJ71C24 can be

connected.)

Number of
PC CPU Modules Connectable Notes
AJ71C24g
If the following modules are used with the
AJ71C24, the maximum number of connec-
table AJ71C24 modules cannot exceed 2 or
AOJ2H 6. (See previcus column).
A1, AIN . s
AS e ADS51(S3)/AD51H Intelligent Communica-
A2(-81), A2N(-81) 2 tion Module
A3, A3N
A3H, A3M e ADS7G Graphic controller Module
A73
e AJ71C21(S1) Terminal Interface Module
® AJ71C22(S1) Multidrop Link System
Module
® AJ71C23 Higher Controller High Speed
Link Moduie
A2A({-S1) 6
A3A e AJ71C24(S3/86) Computer Link Module
® AJ71E71 Ethernet Interface Module

(AOJ2CPU and A2CCPU are not applicable.)

(2) Applicable base unit

The AJ71C24 can be inserted into any slot of a main base unit or
extension base unit with these two exceptions:

(a) The power supply capacity may be insufficient to load the AJ71C24
into an extension base unit with no built-in power supply (A558 or
A58B). Wherever possible, avoid loading an AJ71C24 module into
this type of extension base unit. If it is necessary to use an AJ71C24
module in an extension base unit with no built-in power supply, itis
important to consider (a) the power supply capacity of the main
base unit, and (b} the voltage drop along the extension cables when
selecting the extension cables.

(b) (The User's Manual of the respective CPU module employed gives

details.)

2-2
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(c) The AJ71C24 should not be loaded into the last slot of the ASCPU
extension level 7,

POINTS|

(1) The AJ71C24 can also be loaded into the AB1CPU base unit (A78B).
The A81CPU User’s Manual gives the commands available when the
AJ71C24 is loaded.

(2) The AJ71C24 cannot be used in a remoto I/O station,

2-3
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2.3 System Configurations and Available Functions

The AJ71C24 is a link module to connect an external device (such as a
computer) and a PC CPU. The system can consist of a single external device
and from 1 to 32 PC CPU stations (1 : 1 to 32 ratio system) or two external
devices and from 1 to 32 PC CPU stations (2 : 1 to 32 ratio system)., The
connection may be made in two ways: using the RS-232C port or the RS-422
port.

2.3.1 1: 1 ratio of an external device (computer) to a PC CPU

(1) The system configuration for a 1 : 1 ratio of an external device (such as
a computer) to a PC CPU is shown in Fig. 2.2 below.

(Mode: [ ] - [ ]) in the figure indicates the range of setting set with the
mode setting switch of an AJ71C24 (see Section 4.3.1).

External device
(such as a computer,

inter, C
printer, CRT) RS-232C or RS-422 interface
, Computer link module
(Mode: 1 to 8) AJ71C24
L]
PC
CPU
module i
\ RS-232C or RS-422 interface

To extension base

[POINTS]

(1) Use of the RS-232C and the RS-422 interfaces differs in that the
RS-422 is used to connect long distances (up to 500 m (1640.5 ft))
and the RS-232C is used to connect short distances (a maximum of
15 m (49.2 ft)).

{2) To have the RS-232C communicate over a distance greater than 15
m {49.2 ft), use a modem or RS-232C/RS-422 converter between the
external device and the AJ71C24,

Fig. 2.2 System Configurations (l)
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(2) The following tables list the functions available when an external device
is linked with a PC CPU module to make a 1 : 1 configuration.

(a) The interface used to set dedicated protocols 1 to 4;

1) Functions available when using an external device

Interfaces for Dedicated
Available Functions Protocol Note
RS-422 RS-232C
Read/write
. Including exten-
Device memory Test ] o sion devices
Monitor
Read/write
Extension file
reglste Test ° °
Monitor
Buffer memory
AJT1C24 of the Read/write o o _
self
Special func-
tion module’s Read/write o °©
bufter memory
Sequence/
Microcomputer Read/write L] o
program
. Including exten-
Comment Read/write ° o sion comments
Parameter Read/write o o
Remote o °
RUN/STOP
PC CPU
PC CPU type
read ° ¢ -
Input signat (X)
Global ON/OFF o o
Self-loopback Transmission o °
test of received data

2-5
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2) Functions available when using a PC CPU
interfaces for Dedicated
Available Functions Protocol Note
RS-422 RS-232C
Data transmis-
On-demand sion to external .} ] -

devices

(b) Interfaces used to set the no-protocol mode

Functions available when using an external device and a PC CPU

Interfaces for
Avallable Functions No-protocol Mode Note
RS-422 RS-232C
To computers
PC CPU to f !
Send . o ) printers, and
external device CHTs.
. External device From computers
Receive to PC CPU ° ° and keyboards

(c) Interfaces used to set the bidirectional mode

Functions available when using an external device and a PC CPU

_ Interfaces for
Available Functions Bidirectional Mode Note
RS-422 RS-232C
PC CPU to
Send computer o [ To computers
. Computer to
Aeceive PC CPU ] o From computers
2-6
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2.3.2 1 : nratlo of an external device to PC CPUs

(1) The system configurations for a 1 : n (up to 32 stations) ratio of an

external device (such as a computer) to PC CPUs are shown in Fig. 2.3
below.

(Mode: [ ] to [ ]) in the figure the range of setting set with the mode
setting switch of an AJ71C24 (see Section 4.3.1).

ien]

|System configuration 1| The external device is connected tc the AJ71C24 modules using
the RS-232C

External * Setall AJ71C24s to the
device

(computer) same protocol.

; | ]
RS-232C interface — Computer link modules

RS-232C cable — AJT1C24 .
(Mode: 9to D) / (Mode: 1 t0 8)

- (Mode: 110 8)

PC ,-D'— PG D PC D

cPU : 1 cPU DOooDOa| | ery

ose| | L] ey | e [;pﬂ ol [}_‘

RS-232C interface S B ]

i / 7 i
RS-422 interface RS-422 cable RS-422 interface RS-422 cable RS-422 interface
Maximum of 32 stations
ISystem configuration 2| The external device is connected to the AJ71C24 modules using
the RS-422
Extornal * Setthe RS-422 of all AJ71C24s
(computer) to the same protocol.
RS-422 interface ——[——1

Computer link modules
RS-422 cable — AJ71C24
(Mode: 110 8) /(Mode: 110 8) (Mode: 1 to §)
b1

e i i 0

GPU CPU oooao CFU
module P:: module| p:§|\ module ?
, 1] - i
7 ! ! Jj
RS-422 interface RAS-422 cable RS-422 interface RS-422 cable RS-422 interface

Maximum of 32 stations

POINTSI

(1) When the mode setting is 5 to 8, the RS-232C interface which is not
used for the multidrop link can be used for communications with a
computer, a printer, or a CRT in a no-protocol/bidirectional mode.

(2) Use of the RS-232C and the RS-422 interfaces differs in that the
RS-422 is used to connect long distances {(up to 500 m (1640.5 ft))
and the RS-232C is used to connect short distances (up to maximum
of 15 m (49.2 ft)).

(3) To have the RS-232C communicate over a distance greater than 15
m (49.2 ft), use a modem or RS-232C/RS-422 converter between the
external device and the AJ71C24.

Fig. 2.3 System Configurations (ll)
2-7
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(2) The following tables list the functions available when an external device
is linked with the PC CPU modules to make a 1 : n configuration.

(a) The interface used to set dedicated protocols 1 to 4:

1} Functions available when using an external device

Interfaces for Dedicated

Available Functions Protocol Note
RS-422 R$-232C

Read/write

Device memory | Test o ° Is?zlnugg:’gicee);ten-
Monitor
Read/write

F:;?;Z'ron file Test o °
Menitor

Buffer memory

AJ71C24 of the Read/write o o

self

Special func-
tion module's Read/write 0 o
buffer memory

Sequsnce/
microcomputer Read/write o o
program
. Including exten-
Comment Read/write °© o sion comments
Parameter Read/write o o
Remote
RUN/STOP ° °
PC CPU
PC CPU type
read ° e -
Input signal (X)
Global ON/OFF o o
Self-loopback Transmission ° o
test of received data
2-8
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2) Functions available when using a PC CPU
Interfaces for Dedicated
Available Functions Protocol Note

RS-522 RS-232C

Data transmis-
On-demand sion to external x x -
devices

(b) Interfaces used to set the no-protocol mode

Functions available when using an external device and a PC CPU

Interfaces for
No-protocol Mode

Available Functions Note
RS-422 RS-232C
Te computers
PC CPU to . !
Send " o o*1 printers, and
external device CRTs.
. External device From computers
Receive to PC CPU ° o™ and keyboards

*9

: i the external device is capable of performing full-duplex transmission,

data communications in the no-protocol mode can be performed.

(c) Interfaces used to set the bidirectional mode

Functions available when using an external device and a PC CPU.

Interfaces for
Bidirectional Mode

Avallable Functions Note
RS-422 RS-232C
Send PC CPU to X X To computers
computer
Receive ggn::%tﬁsr to X x From computers
2-9
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2.3.3 2 :1 ratio of external devices to a PC CPU

(1) The system configuration for a 2 : 1 ratio of external devices (such as
a computer) to a PC CPU is shown in Fig. 2.4 below.

(Mode: [ ] to [ ]) in the figure indicates the range of setting designated
with the mode setting switch of an AJ71C24 (see Section 4.3.1).

2]

(A combination of two systems each of which has a 1 : 1 configuration.)

External device External device
(such as a com- (such as a com-
puter, printer, CRT) puter, printer, CHT)
RS$-232C interface RS-422 interface
(Mode: 1 10 8)
PC Di;
CPU /' RS-232C interface
module p
e

!
To extension base Computer link module RS-422 Interface
AJ71C24

POINTSI

(1) One of the two interfaces is set to a dedicated protocol 1, 2, 3, or 4.
The other is set to a no-protocol/bidirectional mode.

(2) The use of the RS-232C and the RS-422 interfaces differs in that the
RS-422 is used to connect long distances (up to 500 m (1640.5 ft))

and the RS-232C is used to connect short distances (maximum of 15
m (49.2 ft)).

(3) To have the RS$-232C communicate over a distance greater than 15
m (49.2 ft), use a modem or RS-232C/RS-422 converter between the
external device and the AJ71C24.

Fig. 2.4 System Configurations (lil)
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{2) The following tables list the functions available when the external
devices are linked with the PC CPU modules to make a 2 : 1 configura-
tion.

(a) The interface used to set dedicated protocols 1 to 4.

1) Functions available when using external devices

interfaces for Dedicated
Protocol

Available Functions Note
RS-422 AsS-232C
Read/write
: Including exten-

Device memory Test ° -] sion devices
Monitor
Read/write

Extension file

register Test e °
Monitor

Buffer memory

AJ71C24 of the Read/write o o
self :

Spacial func-
tion module’s Read/write o o
butfer memeory

Sequence
microcomputer Read/write o [
program
Including exten-

Comment Read/write .} o sion comments
Parameter Read/write o o

Remote

RUN/STOP ° °
PC CPU

PC CPU type ° o N

read

Input signal (X)
Global ON/OFF o o
Self-loopback Transmission o o
test of received data

2-11
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2) Functions available when using a PC CPU
Interfaces for Dedicated
Available Functions Protocol Note

RS$-422 RS-232C

Data transmis-
On-demand sion to external o o -
devices

(b) Interfaces used to set the no-protocol mode

Functions available when using external devices and a PC CPU

Interfaces for
No-protocol Mode

Available Functions Note
RS-422 RS-232C
To computers

PC CPU to !

Send . o o printers, and
external device CATs,

. External device From computers
Receive to PC CPU o ° and keyboards

(c) interfaces used to set the bidirectional mode

Functions available when using external devices and a PC CPU

interfaces for
Bidirectional Mode

Available Functions Note
RS-422 RS-232C
PC CPU to
Send computer ° o To computers
. Computer to
Receive PC CPU o [} From computers

2-12
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2.3.4 2:n ratio of external devices to PC CPUs

(1)

The system configuration for a 2 : n (up to 32 stations) ratio of external
devices (such as a computer) to PC CPUs is shown in Fig. 2.5 below.,

(Mode: [ ] to [ ]) in the figure indicates the range of setting set with the
mode setting switch of an AJ71C24 (see Section 4.3.1).

2]

(A combination of two systems one of which has a 1 : 1 configuration and the other has a
1 : n configuration.)

fouch s computer, Extomal device-2 * Setthe RS—422 of all AJT1C24s to
printer, CRT) the same protocol.
RS-232C Interface — | —7— 1 Re42zintertace
RS-232C cable — ——— RS-422 cable
Computer link modutes
AJ71C24
PCCPU-1  (Mode: 1t08) (Mode: 110.8) _— PG CPU-n (Mode: 1t08)
1
P {H- P 0 P {
cPU pd cPu oo oo| | e
module |1 1 module q: module ;}
= il |
Rs-232C interface > b 7 £
RS-422 interface RS-422 cable RS-422 interface RS-422 cable RS-422 interface
Maximum of 32 stations

POINTSI

(1)

&)

3)

One of the two interfaces of the AJ71C24 which is connected to the
external devices is set to a dedicated protocois 1, 2, 3, or 4. The
other is set to a no-protocol/bidirectional mode.

When the mode setting is 5 to 8, the RS-232C interface which is not
used for the multidrop link can be used for communications with a
computer, a printer, or a CRT in a no-protocol/bidirectional mode.

To have the RS-232C communicate over a distance greater than 15
m (49.2 ft), use a modem or RS-232C/RS-422 converter between the
external device and the AJ71C24.

Fig. 2.5 System Configurations (IV)
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(2) The following tables list the functions available when the external
devices are linked with the PC CPU modules making a 2 : n configura-
tion.

{a) The interface used to set dedicated protocols 1 to 4:

1) Functions available when using external devices

Interfaces for Dedicated
Available Functions Protocol Note
RS-422 RS-232C
Read/write .3 o
. Including exten-
Dovice memory | Test ' o o sion devgioes
Monitor o o
Read/write o )
Extension file
register Test ° o
Monitor o o
Buffer memory
AJT1C24 of the Read/write o ° _
self
Special func-
tion module’s Read/write [} o
butfer memory
Sequence/
microcomputer Read/write o o
program
Comment Read/write o o i?g:,ugl,ﬁnf::ﬁ:'
Parameter Read/write ] [}
Remote o o
RUN/STOP
PC CPU ‘
PC CPU type o °
read -
Input signal (X)
Global ON/OFF o o
Self-loopback Transmission o o
test of received data
2-14
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2) Functions available when using PC CPUs
Interfaces for Dedicated
Available Functions Protocol Note
RS-422 RS-232C
Data transmis-
On-demand sion to external o*1 o™ -
devices
* 1 : Data communications is possible only with the system which has a 1 : 1

{b) Interfaces used to set the no-protocol mode

configuration (one external device to one PC CPU, as shown in Fig. 2.5).

Functions available when using external devices and PC CPUs

te PC CPU

Interfaces for
Available Functions Ne-protocol Mode Note
RS-422 RS-232C
PC CPUto To computers,
Send external o o*1 printers, and
devices CRTs.
Receive External device ° o* From computers

and keyboards

* 1 : If full-duplex transmission is possible with the externat device, data com-

munications in the no-protocol mode is possible with the system which has
the 1 : n configuration (external device-2 to PC CPUs, as shown in Fig. 2.5).

(c) Interface used to set the bidirectional mode

Functions available when using external devices and PC CPUs

Interfaces for
Bidirectional Mode

PC CPU

Available Functions Note
RS-422 RS-232C
PC CPU to »
Send computer o*1 o*1 To computers
Receive Computer to o*1 o™ From computers

*1

2-15

: Data communications is possible only with the system whichhas a1 : 1
configuration {external device-1 to one PC CPU, as shown in Fig. 2.5).
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2.3.5 m : n ratio of external devices to PC CPUs

(1) The system configuration for a m : n (up to 32 stations) ratio of external

devices (such as a computer) to PC CPUs is shown in Fig. 2.6 below.

(Mode: [ 1, [1, [ 1) in the figure indicates setting set with the mode setting
switch of an AJ71C24 (see Section 4.3.1}.

* Setall AJ71C24s
to the same protocol.

7
RS-422 interface  RS-422 cable

External device External device External device External device
{computer) (computer) {computer) (computer)
oo a
/J:I A ] | —  —
RS-232C interface RS$-422 interface RS-232C interface RS-422 cables
= RS-232C cable | e
RS-232C cable Computer link module Computer link module
RS-422 cable AJ71C24 AJ71C24
(Mode: A, B, D i (Mode: 5, 6, 8) /Mode: A, B, D)\‘ {Mode: 5, 6, 8) \
PG ﬂ' B PC D PC D'_ PC D
CPU CPU CPU o I CPU
module: p‘— medule| p:_‘—’ module //_.D:_TL madule| p-
RS-232C interface ,,f F — //

RS-422 interface RS-422 cable RS-422 interface

Maximum of 32 stations

POINTS|

(1) All the external devices and AJ71C24 modules are connected to form
a muitidrop link in the above example which uses dedicated protocols
1, 2, or 4. The multidrop link of the m : n ratio system configuration
cannot use dedicated protocol 3.
When multiple external devices and AJ71C24 modules are used to
form a multidrop link, the procedure to exercise the access right with
a specific station should be provided.

(2) When the mode setting is 5 to 8, the RS-232C interface which is not
used for the multidrop link can be used for communications with a
computer, a printer, or a CRT in a no-protocol/bidirectional mode.

(3) To have the RS-232C communicate over a distance greater than 15 m
(49.2 ft), use a modem or RS-232C/RS-422 converter between the
external device and the AJ71C24,

Fig. 2.6 System Configurations (V)
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(2) The foliowing tables list the functions available when the external devices
are linked with the PC CPU modules making an m : n configuration.

(a) The interface used to set dedicated protocols 1, 2, 4:

1) Functions available when using external devices

Interfaces for Dedicated
Available Functions Protocol Note
RS-422 RS-232C
Read/write 0 ]
. Including exten-
Device memory | Test o ° sion devices
Monitor 0 o
Read/write [} 0
Extension file
register Test ° o
Monitor o o
Buffer memory
AJ71C24 of the Read/write o (-] -
self
Special func-
tion module’s Read/write 0 o
buffer memory
Sequence/
microcomputer Read/write 0 o
program
. Including exten-
Comment Read/write o o sion comments

* |f full-duplex transmission is possible with the external device, data com-
munications in the dedicated protocol mode is possible with the RS-232C inter-
face.

2-17
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2) Functions available when using a PC CPU
Interfaces for Dedicated
Avallable Functions Protocol Note
RS-422 RS-232C

(b) Interfaces used to set the no-protocol mode (Mode: for stations set
to 5, 6, or 8)

Functions available when using external devices and the PC CPU

Interfaces for
Available Functions No-protocel Mode Note
RS-422 RS-232C
PC CPU 10 . To computers,
Send external - o printers, and
devices CRTs.

(c) Interfaces used to set the bidirectional mode (Mode: for stations set
to 5, 6, or 8)

Functions availabie when using external devices and the PC CPU

Interfaces for
Available Functions Bidirectional Mode Note
RS-422 RS-232C
PC CPU to .
Send computer - o*1 To computers

* 1 : Data communications is possible only with the 1 : 1 ratio configuration.

2-18
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2.3.6 Links with an external device {such as a computer) through data link systems

By installing the AJ71C24 to a PC CPU linked with other PC CPUs on data
link systems, communications is possible with other PC CPU stations on
MELSECNET(Il), MELSECNET/B.

However, communications Is not possible with A0J2CPUP23/R23 or
A0J2CPUP25/R25 modules.

Master station

Computer

J

\

PC
CPU

dul

Computer

=

PC
CPU
module]

F_'l Link
modulel

(13)

Remote
station 3| | Link
(Ra) Imodute
Local PC
station 3| | cpy

el
MOCLHE

/ﬂ

Logcal station 2,

third-tier master station

(L2/m)

Remote station 2

(r2 station)

Link
Imoduls|

[ MELSEGNET (il) '
Computer

PC
CPU
rnodule]

[
U

Local station 1
(L
NELSECNET(II)
Cormputer

=]

PC
CPU B
module

Local station 1
(1)

* Set the mode switches (see Section 4.3.1)
as follows:
When a multidrop link is formed: 5t0 8, Ato D
When a multidrop link is not formed: 1to 8

2-19
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Range of PC CPUs with which communications is possible:
(PC CPUs equipped with AJ71C24) (MELSECNET (), MELSECNET/B stations with
which communications is possible)
# M station (master station) .............. (1) The self
(2) All second-tier local stations (L1, L2/m)

(3) Second-tier remote I/O stations equipped
with a special function module (R3)

The self
{2) Second-tier master station (M station)

e L stations (local stations) ........... 1)

e L/m station
{local/third-tier master statien) ......... {1} The self

{2) Second-tier master station (M station)
(3) All third-tier local stations (|1, 13)

(4) Third-tier remote I/O stations equipped with
a special function module (r2)

e station (third-tier local stations) ....... (1) The self

(2) Third-tier master station (M station) {L2/m)

2-20
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3. SPECIFICATIONS

3.1 General Specifications

Table 3.1 General Specifications

Item

Specifications

Operating ambient
temperature

0 10 55°C (32 to 131°F)

Storage ambient
temperature

-20 to 75° (4 to 167°F)

Operating ambient
humidity

10 to 90% RH, no condensation

Storage ambient
humidity

10 to 90% RH, no condensation

Vibration resistance -

Accelera- . Sweep
Frequency tion Amplitude Count
Conforms
10 **JISC | 101055 Hz — 0.075 mm \
0911 {0,003 inch) | 10 times
*(1 octave/
2 minute
55 to 150 Hz 9'?1 ";’;s — )

Shock resistance

Conforms to JIS C 0912 (98 m/s® (10g) x 3 times in 3 directions)

Noise resistance

By noise simulator 1500 V.P.P. noise voltage, 1 usec noise width
and 25 to 60 Hz neoise frequency

Dielectric withstand
voltage

500 VAC for 1 minute across batch of DC external terminals and
ground

Insulation resistance

50 MQ or more with 500 VDC insulation resistance tester at the
same location as dielectric strength.

Opsrating ambience

No corrosive gases or dust.

Cooling method

Self-cooling

{1) One octave marked * indicates a change from the initial frequency to double or half
frequency. For example, any of the changes from 10 Hz to 20 Hz, 20 Hz to 40 Hz, 40 Hz to
20 Hz, and 20 Hz to 10 Hz are referred to as one octave.

{2) The noise durability and dielectric withstand voltage values were obtained with the RS-232C
and RS-422 interfaces unconnected.

** JIS: Japanese Industrial Standard

3-1
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3.2 Performance Specifications

3.2.1 Transmission specifications
Table 3.2 Transmission Specifications
Hem Specifications
Conform to RS-232C.
interface

Conform to RS-422,

Transmission method

Dedicated protocol

HaH-duplex communications system *1

RS-232C
No-protocol/bidirectional

Full-/half-duplex (buffer memory setting)

Dedicated protocol
RS-422

Half-duplex communications system *1

No-protocel/bidirectional

Fuli-duplex communications system

Synchronous system

Asynchronous system

Transmission system

300, 600, 1200, 2400, 4800, 9600, 19200 BPS (switch selected)

Start bit 1
Data bit For8
Data format
Parity bit 1 or none *4
Stop bit Tor2

Selectable

Access cycle

Therefore, access cycle is 1 scan time.

Each request is processed in the END processing of the sequence program.

Error detection

Parity check present {(odd/even}/absent

Sum check present/absent

DTR/DSR (ER/DR) controi

Present /Absent (RS-232C only)

DC1/DC3, DC2/DC4 control

Present fAbsent

System configuration (External
device: PC CPU)

Dedicated protocol

1:1,1:n,m:n*2

No-protocol

1:1,1:n*2

Bidirectional

Transmission distance

Up to 15 m (49.2 ft) for RS-232C

Up to 500 m (1640.5 ft) for RS-422

Current consumption

SVDC, 14 A

Number of occupying I/Os

32 *3

Weight

630 g (1.39 Ib)

Recommended cable (for RS-422)

RS-422
SPEV(SB)- MPC - 0.2 x 3P

Recommended RS-232C
to RS-422 converter

EL-LINE-M

*1:
*2:
*3:
*4:

If the on-demand function is used, only full-duplex communications is available when

full-duplex communications is enabled.

"n® for 1:n ratio is up to 32. Total of 'm" and "n* for m:n ratio is up to 32.
Set the special function modules to have 32 inputs/outputs when the IO allocation is set.

Horizontal parity

3-2
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3.2.2 RS-232C connector specifications
Pin Signal Direction
Signal
Num- Name AJ71C24 «
’\ ber Abbreaviation Computer
1@ 014 1 Frame ground FG — s
28 s
3@ o186 2 Send data 8D (TXD) —_—
4
® o 3 | Receive data RD (RXD) —_—
5@ 018
6® 49 4 | Requestto send | RS (RTS) - .
70 g2
8 ; O 21 5 Clear to send CS (CTS) —
9
00 8 - 6 | Datasetready | DSR(OR) |— — ——
11
O oos 7 { Signal ground 8G -— .
120 o5
130 Receive carrier
8 detection cD
Data terminal —
20 | \eady DTR (ER)

Fig. 3.1 RS-232C Connector Specifications

(1) Signals are described below.

(@

(b)

FG signal

Connect the cable shield to pin 1 of the AJ71C24. If both the
computer and the AJ71C24 have an FG pin, connect the cable
shield to one of the FG pins only.

If the cable shield is connected to both FG pins, the resulting noise
may prevent correct data communications.

RS signal

The AJ71C24 system turns ON/OFF the RS signal according to the
setting of the CD terminal check (see Section 7.1) and the transmis-
sion method (see Section 7.2), as shown below.

Trans- State of
mission C?‘E;:'s':';i": the CD RS Signal ON/OFF Control
Method 9 Signal
ON When the AJ71C24 is in the ready state, the
Enabled AJ71C24 system turns RS signal ON.
5:“-'8)( OFF | The AJ71C24 system turns the RS signal OFF.
e Disabled ON When the AJ71C24 is in the ready state, the AJ71C24
OFF system turns the RS signal ON. (normally ON)
Half- (Efiabled ' ON s Secti 5
always $e ae section 2.
duplex | 5 enabled) OFF
Data transmission from the external device should be done confirm-
ing the RS signal controlled by the AJ71C24.
(c) CS signal

Data is only transmitted from the AJ71C24 when this signal is ON.
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(d) DSR signal

(e)

e During DTR/DSR control, when this signal is OFF, data is not

transmitted from the AJ71C24 to an external device.

e If DTR/DSR control is not executed, the DSR signal status will be

ignored.

® When the external device can receive data, make sure that this

signal is ON.
CD signal

The AJ71C24 operates according to the setting of the CD terminal

check.

CD Terminal Check Enabled

CD Terminal Check Disabled

Full-
duplex

The AJ71C24 performs transmission
processing when the CD signal
(receive carrier detection) is ON., The
transmission sequence of the
AJ71C24 is initialized when the CD
signal is turned OFF during data com-
munications in the dedicated protocol.

The AJ71C24 performs transmission
processing regardless of the
ON/OFF state of the CD signal. (This
enables data communications with
those external devices which cannot
contrel (ON/OFF) the CD signal.)

Half-
duplex

See Section 5,

Setting impossible

()

DTR signal
The AJ71C24 system controls the DTR signal as follows:

The AJ71C24 system turns ON the DTR signal when communica-
tions is enabled if the dedicated protocol or bidirectional mode is
currently used.

When DTR/DSR control is executed, the AJ71C24 system turns
ON/OFF the DTR signal according to the size of available area of
the receive data storage OS area during communications in the
no-protocol mode. (The DTR signal turns ON when the data com-
munications of the AJ71C24 is enabled.)

Section 3.5.2 gives for the ON/OFF timing of the DTR signal.

Since the received data is stored in the OS area when the DTR
signal is OFF, read the received data using the sequence program
(See Section 9).

This signal is ON during DTR/DSR control.

(2) ON/OFF definitions are as follows:

ON

: 5Vto15VvDC

OFF : -5V to-15VDC

3

Interface connector

The following type of RS-232C connector is used. Use a matching
connector.

25-pin D-sub (female) screw-fixing type

3-4
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3.2.3 RS-422 terminal block specifications
Signal Direction

% oo noivmovon | ASTIC24w" | Dessrlption
@ ADA SDA Send data
@ RDB sDB — .~ | Senddata
@ SG RDA —— | Receive data
@ FG RDB «——— | Receive data

SG +——— | Signal ground

FG Frame ground

Fig. 3.2 RS-422 Terminal Block Specifications

(1) Fig. 3.3 shows the RS-422 function block diagram.

T
1
_, SDA

*1
S

Transmit data ]I
% SDB

1

*2 l
F I )4 RDA

Receive data .
y %\ ADB

I

g

' +1: gec. 4.3.2 SW23
*2: Sec. 4.3.2 SW24

Fig. 3.3 RS-422 Function Block Diagram

3.2.4 RS-422 cable specifications

An RS-422 cable is recommended in Section 3.2.1. Other types of cables
may be used instead, if they conform to the specifications listed in the

following table.

tem

Description

Cable type

Shielded cable

Number of pairs

3 Pairs

Condugctor resistance (20°C)

88.0 Q/km or less

Insulation resistance

10.000 MQ km or less

Dielectric strength

500 VDC, 1 minute

Electrostatic capacity (1 KHz)

60 nF/km or less on average

Characteristic impedance (100 KHz)

110 £ 10 &2

Fig. 3.4 RS-422 Cable Specifications

3-5
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3.3 Data Communications Functions

The tables beiow list the data communications functions available when an
external device (such as a computer) and a PC CPU are connected by an
AJ71C24 module.

3.3.1 Functions avallable using dedicated protocols and commands

The functions available using dedicated protocols 1 to 4 are listed in Tables
3.3 and 3.4.

The commands in Table 3.3 are the ACPU common commands that are
empioyed when a CPU module (see Section 2.2) is used together with an
AJ71C24,

The commands in Table 3.4 are the AnACPU dedicated commands that are
employed when the A2ACPU(P21/R21)(-S1) or ASBACPU(P21/R21) is used
together with an AJ71C24.

Use the commands in Table 3.4 to access the AnACPU device memory.
Read/write of data can be done with the whole area of each device memory.

The functions in Tables 3.3 and 3.4 are also available when a multidrop link
of 1:n or m:n ratio configuration is made and when a computer link is made
using the data iink system.
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{1) Functions available with the ACPU common commands

Table 3.3 Functions List When Using a Dedicated Protocol

Command
Number of Point
_ Sym- | Ascll peseription Communications
Function
Bit Reads bit devices (such as X, Y, M) in units of 1
units BR | 42H, 52H device. 256 points
Batch Reads bit devices (such as X, Y, M} in units of 16 32 words
read Word devices. (512 points)
it WR | 57H, 52H
units Reads word devices {such as D, R, T, C) in units 64 points
of 1 device. P
Bit Writes bit devices (such as X, ¥, M) in units of 1 ,
units BW | 42H, 57H device. 160 points
Batch Writes bit devices (such as X, Y, M) in units of 16 10 words
write Word devices. (160 points)
units WW | 57H, 57H - - - -
Writes word devices (such as D, R, T, C) in units 64 points
of 1 device.
Bit Specifies bit devices (such as X, ¥, M) and
! its BT | 42H, 54H | device number in units of 1 device at random 20 points
un and sets/resets the device.
Device
memory | Test Specifies bit devices (such as X, Y, M) and 10 word
{random device number in units of 16 devices at random (160 proisnts)
write) and sets/resets the device.
Word WT_ | 57H, 54
uniis Specifies word devices (such as D, R, T, C) and
device number in units of 1device at random and 10 points
sets/resets the device,
Bit Sets bit devices to be monitored (such as X, Y, .
units BM [ 42H, 4DH | w05 units of 1 device. 40 points *1
::Iotnitor Sets bit devices to be monitored (such as X, Y, 20 words  *1
aa Word M) in units of 16 devices. (320 points )
entry °." WM | 57H, 4DH
units Sets word devices to be monitored (such as D, R, 20 points
T, ©) in units of 1 device. P
Bit MB | 4DH, 42H
Monit units Reads data from devices for which device data _
onlter Word registration has been made.
units MN | 4DH, 4EH
Batch read ER | 45H, 52H II:-Lega;«';'lt:;eI:e)('(enswn file registers (R) in units of 1 64 points
Batch write Ew | 45H, 57H ‘::g::fere.xtenslon file registers {R) in units of 1 64 points
Exten- Test Specifies the extension file registers (R} in units
sion file (random write) ET | 45H,54H | of 1 register using block or dévice number and 10 points
register makes a random write.
Monitor data Sets the extension file registers (R) device num- .
registration EM | 45H, 4DH bers to be monitered in units of 1 register. 20 points
. Monitors the extension file register after monitor _
Meonitor ME | 4DH, 45H data registration.

3-7
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PC CPUs with Which the Command can be Executed PC CPU State
A | A | aen | Aza | Ash asa | AsH | Asm | azs [During During RUN Reference
A1S Al A2 (81) | (S1) A3 STOP | awa2 ON SW22 OFF Section
8.7.2.
0 o [ o
8.7.3
8.7.4
o o o X
8.75
8.7.6
o ° o x
8.7.7
[} L+ [+ L]
8.7.8
1+] [+ [} [+
] X o ] ] o 8.84
o X o o 0 X 8.85
] X ] ] o X 8.88
o x [ o .Y o
8.89
o x o () o o
3-8
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Table 3.3 Functions List When Using a Dedicated Protocol (Continued)

Command
Number of Point
sym-| AsCH Description Processed per
Function bol Code Communications
Reads data from Al ble for com-
Batch read CR | 43H, 52H | the AJ71G24 buffer | municatione between
Buffer memory. the sequence program 64 words
memory Writes data to the | and the external . (128 bytes)
Batch write CW | 43H, 57H | AJ71C24 buffer devices when a multi-
memory. drop link is made.
. Reads the contents of the special function
fs:ﬁ\eci:z:'n Batch read TR | 54H,52H | 1 odule butfer memory. 64 words
. Writes data to the special function module (128 bytes)
module | Batch write TW [ 54H,57H | | ser memory.
%chesretthva:‘ue Reads main sequence programs. 64 steps
Main MR | 4DH, 52H Reads T/C set values used in main se
Batch T/C set value quence programs. 64 points
d
rea %tgesretth:aﬂu o Reads subsequence programs. 64 steps
Sub SR 83H. 524 Reads T/C set values used in subsequence
Sequence T/C set value programs. 64 points
Program %tgesretth:;u o Writes main sequence programs. 64 steps
Main MW | 4DH, 57H Writes T/C set values used in main se
Batch T/C set value quence programs. 64 points
writ
e %tge;etth::m o Writes subsequence programs. 64 steps
Sub SW | 52H, 57H Wites TG T
T/C set value pr:;?rimls. set values used in subsequence 64 points
Batch Main UR | 55H, 52H | Reads main microcomputer programs.
Micro read Sub VR | 56H, 52H | Reads submicrocomputer programs.
computer 128 bytes
program Main Uw | 55H, 57H | Writes main microcomputer programs.
Batch
write Sun VW | 56H, 57H | Writes submicrocomputer programs,
Batch read KR | 4BH, 52H | Reads comment data.
Comment 128 bytes
Batch write KW | 4BH, 57H | Writes comment data.
Batch read PR | 50H,52H | Reads parameters from PC CPU.
128 bytes
Parameter | Batch write PW | 50H, 57H | Writes parameters to PC CPU.
Causes PC CPU 10 acknowledge and check
Analysis request PS | S0H.53H | ~ ritten parameters. —_
Remote RUN RR | 52H, 52H
Request remote run/stop of PC CPU.
PC CPU | Remote STOP RS | 52H, 53H —_
Turns ON and OFF the global signal of the .
Global GW | 47H,57H | 5,71C24 loaded in each PC CPU system. 1 point
Pata length
Send request is initiated by a PC CPU. specified In the
On-demand - : : . . sequence pro-
(Available in & 1:1 ratio system.) gram. (Max.
1760 words)
Loopback test TF | 54H, 54H Eg;%eust;nchanged characters back to the 254 characters

3-9
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PC CPUs with Which the Command can be Executed PC CPU State
AW | ain [ AN | Az2a | AaN | Lo, a3k | asm | ars [During During RUN Reference
AlS Al A2 (81) | (81) A3 STOP | sw22 ON | sw22 oF | Sections
8.9.2
o ° o o
893
© o ] ] 8.10.3
] l 0 o X 8.104
o Q [+] [+]
X o o o o
B8.12.4
° ] o*2 X
] o Q X
X o o o"2 X
X © o =} x
o
x o X o o o o
x
8.125
o
X ) X o -} o*2 X
x
o -3 3 o
8.12.6
o [+ =] X
[ Q (o] 0
o ] X X 8.12.3
° o X X
[} o ) o 8.11.2
o o o ° 8113
° o - ) 8.13
o -— o ° 8.14
-] ] © ] 8.15
3-10
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*4: When the CPU modules other than A3H, A2A(S1), and A3A are used,
devices X (input) are allocated with 2 inputs per device.
To include devices X in designated devices, set as follows:

{((number of designated X devices x 2) + number of other designated
devices) < 40

If only devices X are designated, the number of inputs usable for one
communications time is half the value mentioned in the table.

*2: Writing during a program run may be carried out if all the following
conditions are met:

(This is different from the write during PC RUN with a MELSEC-A series
peripheral device {e.g., AGGPP).)

(a) The PC CPU is type A3, ASN, A3H, A3M, A73 or A3A.
(b) The program is not the currently running program.

(includes subprograms called by the currently running main pro-
gram)

{c) The PC CPU special relay is in the following states:
1) M9050 signal flow exchange contact........... OFF (A3CPU only)
2) M2051 (CHG instruction disable)................... ON

POlNTl

When the AJ71C24 is used together with the A2ACPU (S1) or ASBACPU,
use the commands in Table 3.4 to perform the foliowing functions:

@ Batch read/write, test, monitor data registration, and monitor of device
memory

e Batch read/write of extension file registers by designating device num-
bers (continuous numbers)

e Batch read/write of extension comments

When the commands in Table 3.3 are used, the available functions and
the range of devices which can be designated are limited to those avail-
able with the ASHCPU.

Accordingly, A2ACPU(S1) and A3ACPU external devices are not acces-
sible.
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(2) Functions available with the ARACPU dedicated commands

Table 3.4 Functions List When Using a Dedicated Protocol

MELSEC-A

Commands Number of PC CPU State §
Dese Processed During RUN| &nce
Sym-[AsCll Fiption per Com- | Durin rind Sec-
bol |Code STOl tions
Mmunications sSwaas
Function ON | OFF
Bit 4AH, | Reads bit devices (such as X, Y, M) in
units JR 52H' units of 1 device, ' 256 points 8.7.2
Batch Reads bit devices (such as X, Y, M) in 32 words o o o
read  fuord QR | 51H: units of 16 devices. {512 points) 8.7.3
units 52H ['Reads word devices (such as D, R, T, . o
64 points
C} in units of 1 device. P
Bit 4AH, | Writes bit devices (such as X, ¥, M) in
units | YW | 571 | units of 1 device. 160 points 8.7.4
Batch Writes bit devices (such as X, Y, M) in | 10 words ° ° x
write  \erd aw | 510 units of 16 devices. (160 points) 8.7.5
units 57H ['Writes word devices (such as D, R, T, . o
64 points
C) in units of 1 device. P
Bit 4AH Specifies bit dovices (such as X, Y, M)
units JT 54 | and device number in units of 1 device | 20 points 8.7.6
X at random and sets/resets the device,
Device
memory Specifies bit devices (such as X, Y, M)
Tost and device number in units of 16 10 words
(random devices at random and sets/resets the | (160 points) | © o x
write) Word 51H, | device.
units ar 54H' 8.7.7
Specifies word devices (such as D, R,
T, C) and device number in units of 1 10 points
device at random and sets/resets the P
device,
Bit 4AH, | Sets bit devices to be monitored (such
Monitor[units M 1 4DH | as X, Y, M) in units of 1 device, 40 points
|[data Sets bit devices to be monitored (such | 20 words ° o °
regist- H | as X, Y. M) in units of 16 devices. (320 points)
ration mﬁ{g oM iBI-I'
Sets word devices to be monitored 20 points 8.7.8
{such as D, R, T, C) In units of 1 device. P
Bit Mt [4PH
Monitor |2 4AH | Reads data from devices for which _ o o | o
onito device data has been registered.
Word Mo |4PH,
units 51H
5 Word EH Reads dl-?tadin units of g device by desilg-
irect Wor 4EH, | nating the device numbers continuously
Exten- |read |units | NP | 521 | regardiess of the extension file register | 64 points © © [ o |888
sion block numbers.
irge ister Writes data in units of 1 device by desig
@ Direct |Word Nw | 4EH, | nating the device numbers continuously 84 points ° ° x | 887
write junits 57H | regardless of the extension file register P "
block numbers,
Exten- | Batch read DR 45;HH’ Reads the extension comment data. o o -]
com- 128 bytes 8.12.7
ment Batch write DW ?,n' Writes the extension ¢comment data. ] o x

POINT|

The commands given in Table 3.4 can be used when the AJ71C24 is used
together with the A2ACPU(S1) or ASACPU. The whole range of device
memory is accessible using these commands.

For functions other than those listed in Table 3.4, use the commands given
in Table 3.3.
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3.3.2 Functions available in the no-protocol mode

(1) Functions in the no-protocol mode

PC CPU State

Com- Number of Point
mand Description Processed per During RUN R;“"?nc.
Communications | During ection
Function STOP | sSwW22|SW22
ON | OFF
Send (PC A PC CPU uses the TO instruction to 127 words
CPU - ex- __ | output data written to an AJ71C24 {default value)
ternal buffer memory area in unchanged Can be )
device) code to an external device, changed with
¢ o o o Section 8
Receive A PG CPU uses the FROM instruction :ﬁg"(;:f;::t
(External __ | to read from an AJ71C24 buffer tions 7.4.4 and
device — memory which was transmitted from 7.45).
PC CPUL) an external device. o

(2) Receive completion by the completed code and by the completion data
length

There are two ways to complete the data receive when an AJ71C24 is
receiving data from an external device:

(a)

(b)

Reading the received data using the receive completed code
(receive of variable-length data)

When an AJ71C24 receives the receive completed code which is
set in the buffer memory by the user from an externat device, the
AJ71C24 transmits a received data read request to the sequence
program.

The sequence program, in response to the read request, reads the
received data up to the receive completed code transmitted by the
external device.

The user can freely set the receive completed code.

Reading the received data using the receive-completion data iength
(receive of fixed-length data)

When an AJ71C24 receives data of a designated length which is set
in the buffer memory by the user from an external device, the
AJ71C24 transmits a received data read request to the sequence
program.

The sequence program, in response to the read request, reads the
received data of the designated length transmitted by the external
device.

The receive-completion data fength can be set within the buffer
memory area allocated for the no-protocol receive.
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3.3.3 Functions available in the bidirectional mode

POINTSI

(1) The tunctions available with the no-protocol mode cannot be used
-together with the functions available with the bidirectional mode men-
tioned in Section 3.3.3. Select either mode using the mode setting
switch (see Section 4.3.1)/switching the mode (see section 3.4) and
by setting the bidirectional mode setting area in the special applica-
tions buffer memory area (see Sections 3.5 and 10.2).

(2) The receive-completed code and the receive-completion data length
can be set and enabled at the same time. When both of them are
enabled, the received data read request to the sequence program is
made in response to whichever is received first by the AJ71C24.

(1)

Functions in the bidirectional mode

PC CPU State

quence program, the AJ71C24 trans-
mits a response message for the data
receive to a computer.

Com- Number of Point
mand Description Processed per During RUN R;f'"?"“
Communications | DUring ection
Function STOP |swa22 sw2z2
ON | OFF

A PC CPU uses the TO instruction to

output data written to the AJ71C24

buffer memory area in unchanged
Send (PC code to a computer.
CPU - — | When the AJ71C24 receives the
computer) response message from a computer

after data send the AJ71C24 trans- z:;,f:.:"ltr?fsalue)

mits a send completed signal to the Gan be '

sequence program, changed with '

R R the buffer size e ° ° Section 10

A PC CPU uses the FROM instruction setting (see Sec-

to read data from the AJ71C24 buffer tions 7.4.4 and

memory which was transmitted by a 7.4.5.)
Receive computer.
(Computer — | When the AJ71C24 receives the data
- PC CPU) read completed signal from the se-

(2) Setting data length setting for data send

The length of the data to be transmitted between an AJ71C24 and a
computer is set within the send message. (see Section 1.1.1 (2) (b)).

(a) When data is transmitted to a computer:

When the data to be transmitted to a computer is output from the
sequence program to an AJ71C24, the data length is written to the

buffer memory of the AJ71C24.

The AJ71C24 sets the data length to a send message and transmits
it along with the data to a computer,

This allows the length of a send message to vary according to the
content and kind of data to be transmitted.
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{b) When data is received from a computer:

When an AJ71C24 receives data from a computer, the AJ71C24

writes the data length contained in the message to its buiffer
memory.

The sequence program reads the data length from the buffer
memory to read all the received data.

POINT

The functions available with the bidirectional mode cannot be used
together with the functions available with the no-protocol mode mentioned
in Section 3.3.2. Select either mode using the mode setting switch (see
Section 4.3.1)/switching the mode (see section 3.4) and by setting the
bidirectional mode setting area in the special applications buffer memory
area (see Sections 3.5 and 10.2).

3.3.4 Transmission error data read function

This function permits the sequence program to read error data when the
error LEDs on the front panel of the module are lit and permits the sequence

program to turn OFF an error LED which is lit. Section 7.3 gives details about
sequence programs.

(1) Reading transmission error data

The display status cf the error LEDs is stored in buffer memory. The
sequence program can read this data to permit the PC CPU to execute

error checking and interlocking with data communication sequence
programs.

(2) Function to turn off error LEDs

This function permits the sequence program to turn off error LEDs
which are lit without resetting the PC CPU.
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3.4 Mode Switching Function During AJ71C24 Operations

After an AJ71C24 started operations, AJ71C24’s RS-2320/FIS 422 interfaces
can be switched to another mode,

(Mode switching when the AJ71C24 is online)

As shown below, this operation ¢can be executed from an external device and
a PC CPU.

Dedicated protocol

¢One of formats 1 to 4

/ Ne-protocol mode

Bidirectional mode

3.4.1 Precautions when mode switching

This section gives the precautions to take when data communications is
continued after switching the AJ71C24 mode during AJ71C24 operations.

(1) Settings between an external device and a PC CPU

Set the following items required to switch the mode between an external
device and a PC CPU,

(a) Is the mode switched from an external device or a PC CPU?

(b} At what intervals are modes switched for each mode switching

(©)

pattern?
Dedicated protocol (formats 1 to 4) mode:

Dedicated protocol (formats 1 to 4) mode
Dedicated protocol {formats 1 to 4) mode:

No-protocol/Bidirectional mode
No-protocol/Bidirectional mode:

Dedicated protocot (formats 1 to 4) mode
No-protocoi mode : Bidirectional mode
Bidirectional mode ;: No-protocol mode
How is an interlock provided for all connected devices?

¢ Method and message used to notify all connected stations of
mode switching.

¢ Method and message used to notify all connected stations that
mode switching has been completed.

e Device number and data description when PC CPU word devices
are used.,
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(2) AJ71C24 operation contents when a request to switch the mode is

accepted

AJ71C24 mode switching is requested by using the AJ71C24 buffer’s
mode switching designation area (address 119H).

When a mode switching request is accepted, the AJ71C24 executes the
following cperations:

(a) First turns OFF the AJ71C24 READY signal (Xn7).

(b) Initializes the AJ71C24 and starts it up (takes about six seconds).

During this operation, the following processings take place at the
same time:

e Set data in the special applications area of the AJ71C24 buffer
(addresses 100H to 11FH) is returned to the defauit state (except
for address 119H).

¢ Received data (stored in the AJ71C24's buffer and the OS area)

during data communications in the no-protocol/bidirectional
mode is cleared.

(c) Turns ON the AJ71C24 READY signal (Xn7).
(d) Switches the higher bytes in the AJ71C24 buffer's mode switching

designation area {(address 119H) from 01H to 02H.

The mode switching operation is completed.

Example:

When switching the RS-232C to the no-protocol mode and the
RS-422 to the dedicated protocol {format 1) mode respectively

Initial processing (2)

»
AJ71C24 ¢ N
READY signat Xn7) ~ ~ ~ (Approx.6sec) [ T~
(1) ()
Must be set to 00H
by the PC CPU,
4
Data in AJ71C24 =
buffer address 119H 0105H 0205H A 0005H

(3) Mode switching from an external device

(a) After switching the mode, an external device cannot be used to

switch set data in the AJ71C24 bhuffer's special applications area.

If set data must be changed after switching the mode, write neces-
sary data from the PC CPU (see Section 3.4.2 for the write timing).

When set data is not changed from the PC CPU, communicate by
using the default data in the special applications area.
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(b) When both the RS-232C and RS-422 are set to the no-protocol
mode (mode switching designation data in 0109H), the mode can-
not be switched by using an external device.

(This is because data cannot be written from the external device to
the buffer's special applications area.)

POlNTl

Mitsubishi recommends using a PC CPU for mode switching.

(4) Operations in response to a mode switching request when the data
communications has not been completed

(a) When data communications in the dedicated protocol has not been
completed, receiving a mode switch request will switch the mode
after data communications has been completed (after transmitting
data in area B (see Section 8.3)).

Example:
Initial processing (switches the
m"gu': %WE‘.PU mode) after h'a:gsmith‘ng ACK
External device device memory
3 A — — —
A
AJ71C24 c

-
{Response} Initial processing
AJ71C24 K’h* —

READY signal (Xn7) See Section 3.4.2.
See Section 3.4.3.
Data in buff -
adiress 118H 000[ JH o10()H
A ¥ N —_——
T— 0 or cument mode number ‘— Mode number of the request to switch

(b) When communicating data in the no-protocol/bidirectional modes,
the AJ71C24 switches the mode under the following conditions:

1) When the AJ71C24 request-to-send signal (Y(n +1)0) is ON, turn-

ing OFF the send-completed signal (Xn0) switches the mode.
External device .

AJ71C24

AJTIC24
READY signal (Xn7)

- See Section 3.4.2.

See Section 3.4.3.
Request-to-send signal .

(fn+1)0)

Send-completed signal
PGy

!

When the send-completed signal (Xn0} goes OFF,
the initial processingp{mode sgwltching) is executed.

When this happens, if the request-to-send signai to the PC CPU has
not been turned ON, the received data (stored in the AJ71C24 buffer
and the OS area) will be cleared.
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2) When the AJ71C24 received-data-read-request signal (Xn1) is
ON, turning OFF the received-data-read-completed signal
(Y{n+1)1) executes the mode switching.

Intial processing
AJ71C24 -
READY signal (Xn7}

Soe Section 342
Received-dala-read- E[ Section 3.4.2.

recuest signal (Xni) -0

Heoeived—d:‘m~:ad-
completed sign
¥in+1)1) T

When the received-data-read-completed signal (Yi:+1)1)
goes OFF, the initial processing (mode switching) is executed,

In this case, if the received data remains in the AJ71C24’s OS
area, that data will be cleared.
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3.4.2 Procedure for switching the mode from an external device

Mode switching is executed via the interface of dedicated protocol (formats
1 to 4) using the CW command,

Before and after switching the mode, provide an interlock between sequence
program operations and the mode switching operation (see Section 3.4.1(1)-3).

The mode switching procedure is shown below.

{CW command: See Section 8.8}

Writes data to ’
buffer address [
119H.

External device
]

A —+ Data can be
AJTIC24 Cl- - - ! communicated

K = in the switched

— e | . mode,
(Response) (]
— S
" Iniial processing {Approx. 6 sec) .
%C‘{z:ignd Xn7j " # Mode switching "
* Retums the data {stored in the
bufter's applications area)
@ fhe defaih staub t4) r
)] (=)
Efer adkirona 1 19H 000[ 1 oto( oeor AT '
| [
Mode ber
© of current mode number Mode number of the of the gg:n"
request to switch pleted switching
Sequence program Writes the set data to
the buffer's special
applications area
Switches the mode switching
completed from 02H to OOH,

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

This section describes steps (1) to (8) in the above figure.

(1) Before switching the mode, communicate the data to provide an inter-
lock between the external device and the AJ71C24 (sequence pro-
gram).

(This is because the mode switching conditions must be set for all
connected devices.)

(2) By using the CW command, write the next mode number and the mode
switching request from the external device to the mode switching desig-
nation area (address 119H).

119H | 010 JH

I— The next mode number to be switched
The same number as the mode setting switch
number shown in Section 4.3.1 is specified.

Example:
Designated RS-232C RS-422
1 E‘:ﬂ: 7}2?"1')3? ‘tlc)n:ol No-protocol mode
5 No-protecol mode 3%%?7;2?#3’:?“'

Request to switch the mode (See Section 7.6.2)
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3

Q)

(5)

(6)

(7)

118H o2H  OfH Sl S— H | O[M

119H 00H  OfIH

8

MELSEC-A

The AJ71C24 completes the CW command execution normally and turns
OFF its READY signal (Xn7) after transmitting the response message.

The AJ71C24 starts switching the mode, executing the following opera-
tions: :
e AJ71C24 initial processing

e Returning the data in the special applications area to the default state
(except for the mode switching designation area (address 119H)).

o Clears received data.

¢ Mode switching

e Setting the switched-mode number to the mode setting state storage
area (address 118H).

After completing step 4}, the AJ71C24 turns ON its READY signal,
overwriting 02H to the higher bytes in the buffer's mode switching
designation area.

119H Ogou H

|_—~_ Switched to this mode number (designated in step 2))

— Mode switching completed

Write the set data (for communicating data in the switched mode in
accordance with the higher bytes (changed to 02H)) to the AJ71C24
buffer's special applications area using a sequence program.

However, writing the set data is unnecessary if data can be communi-
cated using the default data in the special applications area.

Use a sequence program to read the data in the AJ71C24 buffer's mode
switching designation area and write 00H to the higher bytes.

FROM(P)

WAND (16-bit logical
OOFFH product)

TOWP)

00H o[ H

Sets the higher bytes to 00H

After switching the mode, communicate data to provide an interlock
between an external device and the AJ71C24.

(This operation notifies all connected devices that the special applica-
tions area setting has been completed and that data communications
is enabled in the switched mode.)

POINT!

The AJ71C24 mode can be switched when the PC CPU is in the STOP state.
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3.4.3 Procedure for switching the mode from a PC CPU

The mode is switched by using a FROM/TO instruction.

Before and after switching the mode, provide an interlock between sequence
program operations and the mode switching operation {(see Section 3.4.1(1)-3).

The mode switching procedure is shown below.

H Data can be communi-
AJT1C24 | —» cated in the switched
! mode.
_______________ 1
) ) !
o o
o Initial pmcessing {Approx. € sec) "
READY signal 067 ) & hhode s k
signi L] Hehums the d:}a in Ihe
& LA Y
Data in AJ71C24 7
buffer address 119H °°°lAlH 010{ }H Rt >% @™ ooo[‘ H
| I_ L Mode number of the com
0 or current mode number @ gqm%“mme pleted switching
Writes the request
to switch Ihr:qrnode a ]
Sequence program Writes the set data. to
the buffer's special
applications area

Switches the mode switchi
mpletedhomothuooH

This section describes steps (1) to (8) shown in the above figure,

(1) Before switching the mode, communicate the data to provide an interlock
between the external device and the AJ71C24 (sequence program).

(This Is because the mode switching conditions must be set for all
connected devices.)

(2) By using the CW command, write the next mode number and the mode
switching request from the external device to the mode switching desig-
nation area (address 119H).

1194 | 010[ JH

|— The next mode number to be switched
The same number as the mode setting switch
number shown in Section 4.3.1 is specified.

Example:
Designated
value RS-232C RS-422
Dedicated protocol
1 mode (format 1) No-protocol mode
~ Dedicated protocol
5 No-protocol mode mode {format 1)

Request to switch the mode (See Section 7.6.2)
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(3
(4)

(5)

(6)

()

119H o2H  of]H

119H 00H  O[JH

(8)

MELSEC-A
The AJ71C24 turns OFF its READY signal (Xn7).

The AJ71C24 starts switching the mode, executing the following opera-
tions:

e AJ71C24 initial processing

¢ Returning the data in the special applications area to the default state
(except for the mode switching designation area (address 119H)).

o Clears received data.

® Mode switching

¢ Setting the switched-mode number to the mode setting status
storage area (address 118H).

After completing step 4, the AJ71C24 turns ON its READY signal,
overwriting 02H to the higher bytes in the buffer's mode switching
designation area.

1eH | 020[ JH

L— Switched to this mode number (designated in step 2))

Mode switching completed
Write the set data (for communicating data in the switched mode in

accordance with the higher bytes (switched to 02H)) to the AJ71C24
buffer's special applications area using the sequence program.

However, writing the set data is unnecessary if data can be communi-
cated using the default data in the special applications area.

Use the sequence program to read the data in the AJ71C24 buifer's
mode switching designation area and write 00H to the higher bytes.

FROM(P)

o2H  O[H

WAND {16-bit logical
QOFFH product)

TO{P)

ooH  oO[H

Sets the higher bytes to 00H

After switching the mode, communicate data to provide an interlock
between the external device and the AJ71C24,

(This operation notifies all connected devices that the special applica-
tions area setting has been completed and that data communications
is enabled in the switched mode.)
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This function uses the DC codes (DC1/DC3, DC2/DC4) or DTR/DSR signals to
control data communications between the AJ71C24 and an external device.
The AJ71C24 controls its data communications by using this function.

The following table shows the interfaces used and modes where transmis-
sion controls are enabled.

Trans- Modes Where Transmission
: Controls are Valid
'3:'::&': Type of Control ln:::::ce Remarks
Function No- Bidirec- | Dedicated
Protocol | tional Protocol
DTR control 0 — —_
controte. RS-232C s fonorea.
DSA control O o) 0 DTR/DSR
control
DC1/DC3 transmission control 0 — — g" EC
ode
DC DC1/DC3 receive control RS.232C o o] o \?i:nl::;:et:e ::::t{:el
codta | AS-422 RAS.232C used,
gontro DC2/DC4 transmission control o] 0 0 and RS-422.
DC2/DC4 receive control (8] (] O

O: Enabled (Transmission is controlled)
—: Disabled

3.5.1 Precautions when controlling transmission

This section gives the precautions to take when using the AJ71C24 trans-
mission control function

(1) Deciding which items are required to control data communications
between the external device and the PC CPU

(a) Is the transmission control function used? If so, which type of
control is used?

(b) How is transmission controlled?

(c) If DC code control is used, which combination of codes is utilized?

(DC1 to DC4 codes can be switched.)

(2) Conditions for using the transmission control function

(a) Transmission cannot be controlled using both DTR/DSR signals

and DC codes at the same time.

Select one type of control using the AJ71C24 buffer's transmission
control designation area (address 11AH). (See item (3) below)

(b} Transmission is controlled via the RS-232 in the same way as via

the RS-422.
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(3) Settings when the transmission control function is/is not used

These settings specify whether or not the AJ71C24 transmission control
function uses the AJ71C24 buffer's data communications control desig-
nation area (address 11AH).

These settings must be executed when power to the PC CPU is turned
ON, the PC CPU is reset, or the AJ71C24 mode is switched.

See Sec-
Mode Number 1to4 5tc 8 9 AtoD tion 4.3.1
Communications line 232C 422 232C 422 232C | 422 | 232C | 422
232C:
No- No- RS-232C
Dedi- Dedi- ; .
protocol/B| protocol/B) ) Dedicated 422:
Mode °:;:gc o | idirec- idirec- °?§:¢ ol No-protocol | orotocol RS-422
P tional tional p
DTR/DSR control | 0000H (default)
Data

set for DC code control

0101H, 0201H, or 0301H

oo See
ans- Section
mis- When the trans- 7.7.1,
sion mission control
control- | function is not 0001H

used

(4) DTR/DSR control

Since there are no DTR/DSR signals in the RS-422 interface, when
DTR/DSR control is designated, data cannot be communicated via the

RS-422.
AJ7iC24 Can be controfled
!
I:—l RS-232C i
| External
[ device
RS-422
External
device

(5) DC code control

(a) DC1/DC3 transmission codes and DC1/DC3 receive codes can be
controlled when executing full-duplex data communications be-
tween the AJ71C24 and its communicating device,

Data communications cannot be controlled using DC1/DC3 codes
when executing half-duplex data communications.

(b) Avoid using DC1 to DC4 codes in the user’s data.
If those codes must be used, take one of the following measures:

e Use DTR/DSR controls.
e Switch DC codes (see Section 7.7.2).
¢ Do not use the transmission control function.
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POINT,

When using a DC1/DC3 code to control data receive or DC2/DC4 code to
control data receive, the AJ71C24 will execute the corresponding DC code
control if the user's data (received from the external device} contains a
DC code.

However, if the user’s data (whose request to send was transmitted by a
PC CPU) contains a DC code, that data will be transmitted.

(6) Handling DTR/DSR signals when DTR/DSR controls are not used

When DTR/DSR controls are not used, the AJ71C24 handles DTR/DSR
signals as follows:

(a) DTR signal is normally ON.
(b) The DSR signal ON/OFF state is ignored.

(7) Transmission control when the AJ71C24 mode number is 9to D

When the AJ71C24 RS-232C and RS-422 are set to the same mode, the
AJ71C24 controls data communications as shown below:

(mode number 9: no-protocol mode, modes A to D: dedicated protocol
(formats 1 to 4))

(a) When DTR/DSR controls are executed

When the RS-232C is used When the RS-422 is used
as the main channel: as the main channel;
PC CPU AJT1C24 PC CPU AJT1C24
¢ RS-232C RsS-232C
*k
N Data flow >y Data flow
ak RS-422 RS-422

The ¢ mark indicates controlling send/receive data marked by **,

(b) When DC1/DCS3 transmission control is executed

When the RS-232C is used When the RS-422 is used
as the main channel: as the main channel:
PC CPU AJ7T1C24 PC CPU AJ71C24
RS-232C RS-232C
% ]—TT ¢ * j:,\
- Data flow 3 Data flow
RS-422 RS-422
]::: j: ¢

The ¢ mark indicates controlling receive data marked by **,

3-26

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




3. SPECIFICATIONS

MELSEC-A

(c) When DC1/DC3 receive control is executed
When the RS-422 is used

as the main channel:

When the RS-232C is used
AJ71C24

as the main channel:
PC CPU AJ71C24 PC CPU
HS-23%C RS-232C
. \ .
* Data flow . Data flow
'™ RS-422 £ RS-422 *

The 4 mark indicates controlling send data marked by **.

(d) When DC2/DC4 transmission control is executed
When the RS-422 is used

When the RS-232C is used
as the main channel:

as the main channel:
AJ71C24

PC CPU AJ71C24 PC CPU
RS-232C RS-232C
s Data flow iy Data flow
ok RS-422 *x 58-422

Controlling send data marked by **.

(e) When DC2/DC4 receive control is executed
When the RS-422 is used

When the RS-232C is used
as the main channel:

as the main channel:
PC CPU AJT1C24 PC CPU AJ71C24
RS-232C RS-232C
L2 wk
+ Data flow * Data flow
RS-422 RS-422

Controlling receive data marked by **,
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3.5.2 DTR /DSR (ER/DR) control

This appendix explains DTR/DSR (ER/DR) controi.
(1) Explanation of DTR/DSR control

DTR/DSR control enables and disables data communications with an
external device via the AJ71C24 RS-232C by means of the DSR (DR)
and DTR (ER) signals,

DTR/DSR control is not available for the RS-422,
(2) Receive data flow

Data received from an external device is stored in the AJ71C24 no-
protocol receive buffer memory area via the OS memory area.

Under the following conditions, the AJ71C24 temporarily stores
received data to its OS area. When transfer to the no-protoco! receive
buffer memory is enabled (read request signal Xn1 is OFF), data is
transferred until the receive completed code is received, or until the
fixed length of data has been transmitted.

Conditions:

1) When there is too much data for the buffer memory because the
received data length exceeds the no-protocol receive buffer
memaory area.

2) When data is transmitted from an external device before the PC
CPU reads the data received previously.

(3) AJ71C24 DTR control

(a) The size of the receive data storage area of AJ71C24 OS area is
279 bytes. It turns the DTR signal ON and OFF as follows:

¢ less than 10 bytes storage area free : OFF
e more than 41 bytes storage area free : ON

ON ON

OFF OFF ’
DTR signal

ON : receive enabled !
OFF : receive disabled I

Receive
ready AJ71C24 memory AJ71C24 mamory
{OS area) {OS area)
Data
279 bytes (Data 279 bytes st(orag e)
storage)
41 bytes
Free area K
_J Free area 10 bytes I or higher
= orlower =+
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(b) When received data is cleared as described in Section 9.5 (5), all
data in the OS area is cleared at the same time as data in the
no-protocol receive buffer memory area.

(c) When the above-mentioned OS area has no vacant area, receiving
data causes an error, and the data is ignored until the OS area has
enough vacant area.

When this happens, the 2-SI10 LED goes ON (see Section 4.2.2).
(4) AJ71C24 DSR control

(a) When the AJ71C24 DSR signal is ON, if there is send data that data
will be sent to an external device.

(b) When the AJ71C24 DSR signal is OFF, even if send data exists that
data will not be sent to an external device.
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This section describes DC1/DC3 transmission control.

(1) What is DC1/DGC3 transmission control?

MELSEC-A

When data communications is executed in the no-protocol mode, this
notifies the external devices whether the AJ71C24 can or cannot
receive data using the DC1/DC3 code.

(2) Received data flow and control operations

(a) Received data flows in the same way shown in Section 3.5.2(2).
Data transmission is controlled in the same way as the DTR control
shown in Section 3.5.2(3).

The AJ71C24 sends DC1 or DC3 to the external device without
turning the DTR signal ON/OFF.

Section 3.5.2 gives details about DC1/DC3 transmission timing.

DTR signal state corresponds to the data transmission as shown

below:

(DTR control)

DTR signal is OFF : DC3 transmission

DTR signal is ON

DC1 transmission

(DC1/DC3 transmission control)

External device I Data Data
AJT1C24 D D
C C
3 1
= i
AJ71C24 memory AJ71C24 memory
(OS areq) (OS area)
xFT xF
(Data
279 (Data 270 storage)
bytes storage) bytes
41 bytes
Vacant area
Vacant area 10 bytes Ior more
x or less *

(After reading from the
sequence program)

(b) Clear the received data as shown in Section 9.5. This operation is
not only executed in the no-protocol receive buffer, but in the 0OS

area as well.

(c) When the above-mentioned OS area has no vacant area, receiving
data causes an error, and the data is ignored until the OS area has
enough vacant area.

When this happens, the 2-S10 and 4-SIQ LEDs go ON (see Section

4.2.2).
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POINTSl

(1) When power to the PC CPU is turned ON, the PC CPU is reset, or the
mode is switched, DC1 code is not sent to the external device.

This is the same state as when DC1 has already been sent.
(2) DC1/DC3 codes to be sent can be changed.
Section 7.7.2 tells how to change codes.

3.5.4 DC1/DC3 receive control
This section describes DC1/DC3 receive control.
(1) What is DC1/DC3 receive control?

This function notifies the AJ71C24 whether or not an external device
‘ can receive data using DC1/DC3 codes.

(2) Control operations

(a) Receiving DC3 code from an external device suspends AJ71C24
data send.

The received DC3 code is not available to the user.

(b} Receiving DC1 code from an external device resumes AJ71C24 data
send.

The received DC1 code is not available to the user.

External device

AJ71C24 Data Data

(c) After DC1 code is received, if another DC1 code is received, that
code will be ignored and will be removed from the received data.

POINT|

When power to the PC CPU is turned ON, the PC CPU is reset, or the mode
is switched, even if a DC1 code is not transmitted, the state will be the
same as when DC1 code has already been sent.
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3.5.5 DC2/DC4 send controf
This section describes DC2/DC4 send control,
(1) What is DC2/DC4 send control?

When data is sent from the AJ71C24 to an external device, the AJ71C24
adds DC2 and DC4 codes at the beginning and end of data respectively.

External device (S
AJ71C24 D ol ! D|E' ' D
c Data c C (N8 Data (Fkic
3 )} 4 2 |Qi= Rl
Transmission sequence Transmission sequence
(in the no-protocol mode) (in the bidirectional mode)

3.5.6 DC2/DCA4 receive control
This section describes DC2/DC4 receive control,
(1) What is DC2/DC4 receive controi?

By using DC2 and DC4 codes, this function determines the data range
when the AJ71C24 receives data from an external device.

(2) Control operations

(a) When the AJ71C24 receives DC2 code from an external device, the
AJ71C24 handles data in the range between DC2 and DC4 as valid
data,

The received DC2 code is not available to the user.

(b) When DC4 code is received from the external device, the AJ71C24
will ignore subsequent received data until another DC2 code is
received.

The received DC4 code is not available to the user,

(In no-protocol mode) *1

D D D D
C Data c Irrelevant data Cc Data o]
External device | o 4 ' 2 4
AJ71C24 N ~ /
Stored in the AJ71C24 Ignored by the Stored in the
buffer or OS receive area AJT1C24 AJ71C24 buffer or

OS receive area

(c) After DC2 code is received, if another DC2 code is received, that
code will be ignored, and will be removed from the received data.

U T
*t Message in E | ste- D
" S PC M A
dedicated External device | G | N | fon {num.|Com saae| Character k| &
protocol format 1 2| Qf ber | ber wait code | 4
[ I |
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3.6 1/O Signals List for CPU

The I/O signals of the AJ71C24 for the PC CPU are listed below. The
numbers (n number) appended to X and Y are determined by the installing
position of the AJ71C24 and the number of I/O signals used by the I/O signal
signals used by the /O modules installed in front of the AJ71C24. (Example:
Xn0 - X0 when the AJ71C24 is loaded in slot 0 of the main base unit)

(1) Input signals (AJ71C24 » PC CPU)

There are 16 input signals: Xn0 to XnF are turned ON/OFF by the
AJ71C24.

Table 3.5 Input Signails List

Input Signal Mode Description Reference
Signal Name Dedicated | No-protocol/ Sections
protocel | Bidirectional
Send Turns ON when the send from the AJ71C24 to the external
Xn0 c:,':‘ loted _ ° device is completed when Y(n+1)0 is turned ON. 9.2,10.2
P Turns OFF when Y(n+1}0 is turned OFF.
Received Turns ON when the completed code, fixed length data, or desig-
Xn1 | data read — ) nated data length is received from the external device. Turns 92.2,10.2
request OFF when Y({n+1)1 is turned ON.
Xn2 Global i Turns ON/OFF according to the message (factor number) when a 813
n signal ° global command is received from a ¢computer. )
On- d Turns ON when the on-demand transmission is executed accord-
Xn3 ?uennc?ign ° - ing to the request from the sequence program. Turns OFF when 8.14
operating the on-demand transmission is completed.

(1) Setvalues 1" to "8* of the mode sstting switches (see Section 4.3.1)
indicating the state of communications between the computer con-
nected to the interface on the dedicated protocol side and the
AJ71C24.

Set values "A" to ‘D' of the mode setting switches indicating the state
of communications between the computer connected to the interface
on the main channel side (set with SW11, a transmission specifica-
tion sefting switch, see Section 4.3.2) and the AJ71C24..

(2) Used by a sequence program to check communications status, stc.

Value | Xn6 | Xn5 | Xn4 Message Sequence State

Xnd | AJT1C24

AJ71C24 initializing after power
to ;neeqs::ﬁ:e ¢ - 0 | OFF | OFF | OFF | 5N or OFF using protocol 1 to 4 -
XnE | state

1 OFF | OFF | ON | Waiting for ENQ
2 OFF | ON ] OFF | Received ENQ
3 OFF | ON | ON | Received station number (self)

Waiting for response from PC
4 ON | OFF | OFF after receiving all data

5 ON | OFF ; ON | Waiting for message
ON | ON | OFF | Unused
ON | ON | ON | Unused
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Input Signal Descri Reference
Signal Name Dedicated | No-protocol/ ption Sections
protocol | Bidirectional
(1) Turns ON when the AJ71C24 becomes READY after the PC CPU is
enabled. (Turns ON a few seconds after the power is tumed ON.}
Turns OFF when an error (which discontinues the AJ71C24's opera-
AJ71G24 tion) occurs
Xn7 | READY ° ° : —_
signal : . .
(@) Used for the READY communications signal when the no-protocol
mode, bidirectional mode, or the on-demand function of the dedi-
cated protocol is used.
Xn8
to —_ — — Unavailable —
XnC
XnD Watch dog o ° Turns ON when the AJ71C24 watch dog timer error ocours, 1.2
timer error Remains OFF during normal operation. "
XnE
XnF — — — Unavailable —

POINTI

Y(Yn0 to YnF) corresponding to Xn0 to XnF may be used as internal relays.

3-34

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




3. SPECIFICATIONS

MELSEC-A
(2) Output signals (PC CPU = AJ71C24)

There are 16 output signals: Y(n+1)0 to Y(n+1)F are turned ON/OFF by

XnS
Xnd —_\—r—|

{Value) 1

the AJ71C24.
Table 3.6 Output Signals List
Mode Refor-
g;’;"::: snig:";' ogated oo Description ence
rotocol | Bidhectional Sections
When this signal is turned ON by the sequence program in
Y hen O Send _ o the no-protocol mede/bidirectional mode, data written to the 92 10.2
1 request buffer memoty is transmitted from the AJ71C24 to an external L
device. (After Xn0 is turned ON, Y(n+1)0 is turned OFF.
This signal turns ON in the no-protocol mode/bldirectional
Received mode, when the PC CPU has completed reading the data
Y (neil data read - o received from an external device. This data is stored in the 9.2,10.2
completed AJ71C24 buffer memory. (After Xn1 is turned OFF, Y(n+ 1)1 is
turned OFF.
Y+ 2
to - - - Reserved -
Y (n+1)F
IMPORTANT|
Y(n+1)2 to Y(n+1)F are reserved for system use only. AJ71C24 functions
cannot be guaranteed if these signals are turned ON or OFF by a se-
quence program.
Example: Use of input signals Xn4 to Xné,
Request from computer
E Station o
Computer N number Message wait time
Q H L
| | ACK or
| | NAK
AJT1C24 | {
| | Request I
| | to PC \ i
] Il 1
T T T
| | 1 \ Repg |
I ! | from PC |
. o |
| | ' | |
| | ' | |
I ! | I
xné | | |
} |
| | |
|

—_ —
N

—_ 3 —
o

— 4 —

— -

—_ 3 —-— |t ——
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3.7 Buffer Memory Applications and Allocation

The term "buffer memory* used in this manual refers to a memory area of an
AJ71C24 used to store the control and communications data which is trans-
mitted between an external device (e.g., a computer) and a PC CPU.

The buffér memory can be accessed from the sequence program by using
the FROM/TO instruction.

The buffer memory can be accessed from an external device by using the buffer
memory read/write command (CR, CW) with dedicated protocols 1 to 4.
(1) Buffer memory applications
There are two types of buffer memory area. One area may be used
freely by the user, but the other area has a special application.
(a) User area

There are four applications of the user area, which can be
categorized as follows.

1) Data receive area in no-protocol mode/bidirectional mode

This area stores data transmitted from an external device in the
no-protocol mode or bidirectional mode.

2) No-protocol mode/bidirectional mode data send area

This area stores data from the PC CPU to be transmitted to an
external device.

3) On-demand data storage area

This area stores send data to be transmitted from the sequence
program to an externai device using the on-demand function,

4) Area when using buffer memory read/write commands

This area stores data when communication is made using
protocols 1 to 4 for buffer memory read/write commands
(CR,CW).

(b) Special applications area

The applications of this memory area are fixed. They are used to
determine the data communications format and to change the al-
location of the memory area for section {a) above,

When the power is turned ON, the PC CPU is reset or switching the
mode, default values are written to this special applications area.

Default values can be changed to suit the purposes and applica-
tions of data transmission and the specifications of the external
device. Section 7 gives details.
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(2) Buffer memory allocation

The buffer memory consists of 16-bit addresses. The buffer memory
has no back-up battery.

The buffer memory address names and values for each address are
listed in the following table.

IM PORTANTl

Buffer memory addresses 10EH, 11DH to 11FH are reserved for system
use only. Data written to this area will prevent correct operation of the
AJ71C24,

The following table shows the contents of the buffer memory allocation.

The memory areas which are used with the no-protocol mode or the bidirec-
tional mode are listed as those to be used with the no-protocol mode.

The memory areas function the same way in either mode. When the bidirec-
tional mode is required, see the following table, changing "no-protacol® to
*bidirectional.
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Addresses
OoH

1H
to
7FH

80H

81H
to
FFH

100He

101H
102H

103He

104He

105He

106He

107He

108He

106H
10AH
10BHe

10DH
10EH

10FHe
110He
111He
112He

113He
114He

115He

116H
117H

Buffer Memory Address Names Default Values [ 8acaer |nratocor Sianes | Betaronce
! No-protocol send data length o ' ° )
: storage area C Ne
: protocol
User : No-prgtocgldsend buffer mem)ory jsend area o o
area (Send data storage area
e s o | om
( | No-protocol received data t A A 9
words) 1 length storage area. i Ne- 10
!  Recove
1 No-protocol receive butfer memory | area A A
| area (Received data storage area)
Area to specify receive completed code in no-protocol mede 0DOAH (CR, LF) — o — e T4
Error LED display OFF state storage area o] A A A e 1.3
Error LED turn OFF request area 0 0 o o e 7.3.2
Area to specify word or byte units in ne-protocol mede 0 (words) o™ o o e 743
Area to specify head address of send buffer memoty for no- 0 _ o o
protocol mode ... 7.4.4
Area to specify send buffer size for no-protocel mode 80H — ° o
Area to specify head address of receive buffer memory for no- 80H _ ° o
protocol mode 745
Area to speciy receive buffer size for no-protocol mode 8CH —_ o o
Area to specify receive completion 1 on data length in no- 127 (words) _ ° _ 742
protocol mode
Area to specify head address of on-demand buffer memery 0 o —_ — } 814
Area to specify on-demand buffer size : 0 o — —
Avea to specify RS-232C CD terminal check 0 (check CDterminial)| o o i o | 71
pec :
Storage area for on-demand errors j 1) A - _— e 814
Receive data clear request area for no-protocol mode 0 - ° A e 95
System area (unavailable) —_ —_ —_ —
RS-232C communications mode sefting area 0 (Full-duplex ° o °
9 transmission)
Simultaneous send priority/non-priotity setiing ares*2 0 (Priority) o o o |f 72
. . 0
Send method setting area when transmission is resumed*2  (No retransmission) 0 o o
Bidirectional mode setting area (N o-proto% of mode) —_ _ o
Time-out check time setting area ' 0 (Infinite) — — o 75
Simultaneous transmission data valid/invalid setting area 0 (Data valid) — — 0
Check sum enable/disable setting area (Check su?“ enablec)| — - o
Data send error storage area : 0 — — —
..... 10.2
Data receive efror storage area v] — — —
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Addresses

118H
119H

11AHe

11BHe

11CHe
11DH
to
11FH
120H
to
7FFH

Buffer Memory Address Names Dofault Values  |088eatos | 0101 Sioonr | Borarance
Mode setting state storage area 1Hto DH *5 A A A | L. 7.6.1
Mode change specification area 0*6 .3 o o e 1.6.2
T soeee oEmSRe| o | o
DC1/DC3 control code specification area 1311H o o o |[T w7
DC2/DC4 control code specification area 1412H ° ° o
System area (Unusable)} _ — — —

e 814

User area (1760 words) 0 o*3 | o*3 i o*3 13

*4

The o, A, and — symbols in the table indicate the following:

o: PC CPUs and computers ¢an read/write from/to this area.

A: PC CPUs and computers can only read from this area.

—: PC CPUs and computers do not need to read/write from/to this area.

*1: The unit of the transmission (send/receive) data in the no-protocol mode or bidirectional
mode or of the send data when the on-demand function of the dedicated protocol is usad.

*2: Set this when the RS-232C interface is set to half-duplex communications.

*3: Areas should be allocated so that they do not overlap with each other when (a) data is
transmitted in the no-protocol mode or bidirectional mode, or (b) when more than one
function of data transmission using the on-demand function of the dedicated protocol is
used.

*4: Changethe default values marked by the dot symbol () attached to the right of the address
only when the READY signal of the AJ71C24 is turned ON after the power is turned ON or
the PC CPU is reset.

Or change the default values when the higher bytes of the buffer's mode switching
designation area (address 119H) change into 02H after the AJ71C24 READY signal is
turned ON by switching the mode of the AJ71C24,

*5 Values (1H to DH) that correspond to set vatues (1 to D) of the mode setting switch (see
Section 4.3.1) are stored as defauit values.

*6 0 is stored before switching the mode.

The values {1H to DH) of the mode number that correspond to the current mode are stored
after switching the mode,

1H to DH correspond to the set values (1 to D} of the mode setting switch (see Section
4.3.1).
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4. SETTINGS AND PROCEDURES BEFORE OPERATION

4.1 Settings and Procedures before Operation

The settings and procedures which have to be done before a system using the
AJ71C24 can be started are described below.

Determine the systern configuration | ... See Section 2.3,

Set up the hardware

(1) Set the transmission specifications

Specify the main channel

Specify the data length

Specify the transmission speed

Specify the parity check

Specify odd or even parity

Specify the number of stop bits

Specify the sum check

Specify write during RUN

Specify sending area terminal resistance
Specify receiving area terminal resistance

(2) Setthe transmission control protocal | .. See Section 4.3.1,

oS00 Section 4.3.2,

(3) Set the station numbers

Self loopback test

External wiring

Loopback test

Initialize using a sequence program

Create a data communications program

Operation

e S00 Section 4.3.3,

o S0@ Section 4.6,

...... See Sections 3.2, 4.5.

... 5ee Sections 4.3, 8.15.

A sequence program for data transmis-
-------- sion or switching the mode must use
the following functions:
¢ Data transmission in the no-protocol/
bidirectional mode

» Data transmission using the on-
demand function of the dedicated
protocol :

e Signal input using the global function
of the dedicated protocol

¢ Switching the mode

Appendix 12 contains the form sheet for recording the setting values of the AJ71C24.

41

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




4. SETTINGS AND PROCEDURES BEFORE OPERATION

4.2 Nomenclature

4.2.1 Nomenclature

MELSEC-A

—

As71c24[58] Rof
eference
5 ?‘5_,% No. Name Description Sections
vy B -
M—q| o &6 (1) | indicator LEDs Display the operating status, computer 4.2
::_msn P AW communications underway, and alarms. e
-fD
STATION NO. Switch to set the station numberina
m computer link system.
= (2 : The station number may be set to any
o @) (2 S;;ti':" :vlv,irt'::?ueers value which does not duplicate another 4.3.3
= xa g station number,
(@) — 1 (3 Setting range 0 10 31.
b . . {Factory-set 10 0)
T2
Transmission Used to select RS-422/R3-232C, data
(3) | specification bit, parity presence absence, stop bit, 4.3.2
setting switches sum check, etc,
&)y— 1R . : 5
) Mode setting Switch for selecting transmission con- 4.3.1
switch trol protocol -
O
) RS-232C RS-232C connector for linking an 3.2.2
@ Json connector AJ71C24 with an external device 4.5.2
@ ffsce RS-422 terminal block for connecting 3.2.3
6)— 1 [ & Jwoa ) RS-422 terminal an AJ71C24 with an external device or 4'5'3
& lroe block another AJ71C24. 4'5'4
S Terminal block screws are M4, "
5G
3 Jlre
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4. SETTINGS AND PROCEDURES BEFORE OPERATION

MELSEC-A
4.2.2 LED signals and displays
LED Meaning Initial
LED Area Details No. LED of LED LED ON LED OFF | Status
Display of LED
0 RUN Normal run Normal Error ON
: : ; Flashes during data
1 2-SD RS-232C transmitting transmission OFF
g ) Flashes during data
2 2-RD RS-232C receiving receive OFF
Transmis-
sion se- ENG
_ _ quence
4 2-NeU RS-232C neutral initial state | received "
Ewalting for
NQY)
. . After send- | After send-
5 2-ACK { RS-232C ACK ing ACK ing NAK OFF
After send- | After send-
6 2-NAK RS-232C NAK " : OFF
{Example) {Example] ing NAK ing ACK
LED LED Transmis-
No. No. sion se- a
} ~ quence EN
o =5 7 4-NEU | RS-422 neutral initial state | received *
1 e [O0|2me | {waiting for
2 2-RD 88 2:5%0 18 Q)
{Unused) 2 19 ) ~ After send- | After send-
; ::N& 88 ::g:g g? 8 4-ACK RS-422 ACK ing ACK ing NAK QFF
& 2NAK | OO | 4-PRO 22 After send- | After send-
. 9 4-NAK RS-4 H
D ey |SQuse | S-422 NAK ing NAK___[ingACK | OFF
9 4NAK | QO | CPURW | 25 RS-422 transmission Flashes during data
" wrn |89 10| 48D | satus transmission OFF
00 RS-422 received data Flashes during data
(Unused){ | IS Unused) 11 4-RD | ctatus receive 9 OFF
[e]e)] g Result of RS-232C and See (4)
16 2-CG/N | 5e CPY communications | below Normal OFF
. RS$-232C parity/sum Parity/sum
17 2-PIS 1 check errpr check error | Normal OFF
Communica-
18 2-PRO | RS-232C protocol error g?gt%col Normal OFF
error
Overrun,
19 2-810 RS-232C SIO error framing error Normai OFF
Result of RS-422 and PC | Parity/sum | See(4
20 4-G/N CPU communications check error belo(w) OFF
R8-422 parity/sum check | Parity/sum
21 4PIS | arror check error | Normal OFF
Communica-
22 | 4-PRO | RS-422 protocol error g;’;‘tocol Normal OFF
error
QOverrun,
23 4-810 RS-422 SIO error framing srror Normal OFF
c ‘cati th Flashes during %o’rané CPU
ommunications wi munications wit
25 | CPURW PC CPU (ON e)n no communica- ON
tions

* varies according to the switch setting as shown in the following table.
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Mode Setting| 140 4 5to8 9 AtoD F

Main Channel Setting
RS-232C | RS-232C | RS-232C R$232C
RS-232C | RS-422
LED No. | LED RS-422 | RS-422 | Rs-422 RS-422
4 2-NEU ON OFF OFF ON OFF OFF
7 4-NEU OFF ON OFF OFF ON OFF

(1)

()

@)

(4)

()

LEDs 2-C/N to 4-810 (LED Nos.16 to 23) above light when an error
occurs. (Sections 3.5.2 and 3.5.3 also give details about 2-S10 and
4-S10.)

The ON/OFF status of the LED Nos. 16 to 23 are stored in the buffer
memory at address 101H. The status can be read using the PC CPU
instruction which permits checking by a sequence program.

(Section 11 gives details about processing when an error is indicated.)

After any LED 2-C/N to 4-SIO {LED Nos. 16 to 23} is ON, they remain ON
even when the cause of the error is eliminated.

It is necessary to send a turn-off request to address 102H of the buffer
memory using the sequence program TO instruction to turn OFF the LED.

LEDs RUN to 4-RD (LED Nos. 0 to 11) and CPU R/W (LED No.25) above
light corresponding to the relevant status.

LEDs 2-C/N and 4-C/N (LED Nos. 16 and 20) above light in the following
circumstances:

{(a) When the AJ71C24 attempts to make an illegal access while the PC
CPU is running (a write during program execution, for example).

{b) During abnormal PC CPU access.

The "initial state" column indicates the status when the power is turned
ON or the PC CPU is reset.
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4.3 Setlings

MELSEC-A

This section describes the setting methods and explains the settings of the
transmission control protocol and communications specifications (data
length, sum check, etc.).

After changing the settings, turn the PC CPU power supply OFF and back ON,
or reset the PC CPU.

4.3.1 Setting the dedicated protocol, no-protocol mode, or bidirectional mode

(1) The method of setting the transmission control protocol and the meaning
of the switch settings are described in the table below.

When the mode switch is set to "1" to "8" and the bidirectional mode
setting area in the buffer memory is set to "1", the no-protocol mode in
the following table changes to the bidirectional mode.

All mode settings in the following table are in the no-protocol mode.

Mode Setting

Mode Setting Mode Settings

Notes
Switch Switch Number | oo .00 RS-422
o Unusable
1 Protocol 1 No-protocol | For connection of computers to RS-232C and
2 Protocol 2 No-protocol | RS-422 individually, or for connection of a
printer to the no-protocol interface,
3 Protocol 3 | No-protoco! | Both intertaces work independently.
4 Protocol 4 No-protocol
5 No-protocol Protocol 1
6 No-protocol Protocol 2
7 No-protocol Protocol 3
8 No-protocol Protocol 4

This mode is used to enable a no-protocol
computer link with ali devices connected to

] No-protocol 1~ No-protocol | the RS-232C and RS$-422 interfaces. Data
transmitted by a computer can be received
by all AJ71C24 modules. *1

A Protocol 1 <1~ Protoeol 1 | This mode is used to enable a dedicated

B Protocol 2 .| . Protocol 2 protocol computer link with all devices con-
nected to the RS-232C and RS-422 inter-

c Protocol 3 -t~ Protocol3 | faces, Data transmitted by a computer can
be received by the AJ71C24 designated by

D Protocol 4 -] Protocol 4 the send message. *1

E Unusable

F For module test RS-232C and RS-422 operate independently.

*1 : When the mode switch is set to “9" to "D", the R$-232C and the
RS-422 interfaces operate as if interlocked with each other.
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POINTSl

Key points when setting modes.

(1) The RS-232C and RS-422 transmission specification protocols are iden-
tical. (See Section 4.3.2).

(2) To use the R$-232C and the RS$-422 with a single mode, set the mode
switch to "1" to "8",

(3) If there is any interface which is not connected to any external device
when the mode setting is at "9" to "D", noise will come in through such
an interface and normal communications cannot be done. In such a
case, change the mode setting to "1" to "8".

{(4) When the computers and the AJ71C24 modules are connected inan m:n
multidrop link with the dedicated protocol, do not use protocol 3 ("7",
nCn).

(5) Sections 2.3.1 to 2.3.6 and 4.5.4 give the examples of settings with
different system configurations.

4.3.2 Setting of transmission specifications, main channels, and terminal resistance

. Position of Setting Switch
Setting of Setting | o uin
g Iltems Notes
Switches Switches ON OFF
. Valid for
swiy | Main channel RS-422 RS-232C modes
settings Ato D
Swi2 Data fength 8 bits 7 bits -
s TBa“d rate ||| a00 | 600 | 1200 | 2400 | 4800 | 9600 | 19200 |ugibie
pas ransmis-
SWi 0":. SW14 sion speed OFF | ON | OFF | ON | OFF | ON | OFF | ON _
W13 S| [ swis | setting OFF | OFF | ON | ON | OFF | OFF | ON | ON
W14
ws O OFF | OFF | OFF | OFF | ON ON ON ON
swis|
Swi7| Cm : , _
A R SW16 Parity check Enabled Disabled
swo| "Cm Valid only
sw22 g when parity
§$§i ] Swit7 Parity setting Even Odd check .
‘enabled” is
selected
SwW1s Stop bit 2 bits 1 bit -
Sw21 Sum check Enabled Disabled -
Write :
sSwa2 during RUN Enabled Disabled
Send area Valid only
swaa terminal Present Absent when RS-422
resistance is used
Receive
area
Sw24 terminal Present Absent
resistance
4-6
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(1)

)

@)

MELSEC-A

Main channel

The main channel in the above table refers to the interface to which the
computer is connected. The main channel setting is valid only for modes
AtoD.

In other modes, the setting switch may be in the ON or OFF position.

(Section 4.5.4 gives the setting examples for different system configura-
tions.)

Setting the main channel defines data flow as shown below:

Data received through the main channel is automatically transmitted
through the sub channel.

Data received through the sub channel is automatically transmitted
through the main channel.

When the mode switch is set to "A" to "D", only the processing request
commands, transmitted from other stations and received through the
main channel of the self, are valid with the set mode.

The AJ71C24 executes the requested processing and transmits the result
through the main channel.

RS-232C RS-232C
= =
- Data flow , Data flow
" RS-422 N RS-422
PC CPU AJT1C24 PC CPU AJTIC24
RS-232C is set to the main channel RAS-422 is set to the main channel

Transmission specifications

The RS-232C and RS-422 use the same transmission specifications.
They cannot operate with two different transmission specifications set-
tings.

Do not set the "unusable” baud rate setting (SW13, 14, and 15 ON).

If these switches are set, the RUN indicator LED (LED No. 6) is turned
OFF and operation is not possible.

Sum check

Set whether the sum check code is added or not added to the end of the
message, when the computer link operates with the dedicated protocol.

Sections 8.4.1 t0 8.4.4 and 8.4.5 (7) give the message structure and sum
check code when the sum check setting is "Enabled".
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(4)

()

MELSEC-A
Write during RUN

Set whether a processing requested by the external device is executed
or not executed by the PC CPU in the RUN state when the computer link
operates with the dedicated protocol.

Section 3.3.1 gives the functions available with this setting.
Terminal resistance at send and receive

When using the RS-422 cable, set the terminal resistance to "Present" at
the stations connected to the both sides of the station which is linked
with the RS-422 cable.

If this setting is not correct, normal computer link operations cannot be
done.

The following chart shows examples of settings. Shaded boxes indicate -
the stations where terminal resistance needs to be set, and white boxes
indicate the stations where terminal resistance need not be set. {Appen-
dix 6 gives the settings to be done on the computers.)

s«w:'ng o_il‘_ AJ7|1 C|24
Computer ere Termina
Resistance
to ;“ﬁPU System Configurations Noods T he et
SWa3 SwW24
1:1% ON ON
RS-s22
RS-2326 - ! ON ON
| c24 H—“ 02451[ ca4 H—.
1:n
HS-I422
I i ON ON
[ coa H—“ cz4ﬁ| C24 H\
t t:
95_722 l Compu erJ : ON oFF
m:n RS-232C — — ‘ r——— or
[ coa }y| c2e | c2s ||| cos OFF ON
(Set elthir to ON)
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4.3.3 Station number setting

The station number is set on all AJ71C24s so that the computer knows which
AJ71C24 to access in a 1 : n ratio computer link system.

Station Number

Setting Switches Description

(1) Set the station number in the range 0 to 31.
(Never set a station number 10 more than 32.)

{2} Set the X10 switch to the number of tens in the station number.

{3} Set the X1 switch to the number of units in the station number,

(4} The station number may be set to any value which does not
dupliocate another station number, It is not necessary 1o consider
the order of connection when viewed from the computer. Station
numbers do not have to be sequential and may be skipped.

(5) If the switches are set as shown on the leit, the station number is
25,

(1: nratio)

Computer
[computer |

0 a o v}

0 A f o

| - | e
Station Station Station Station
No. 0 No. 1 No. 2 No. 31

(m : n ratio)

| Computer I AJT1C24 Computer

0 0 a u] 0 o

D B A A A o

Tt T T | |
Station Station Station Station Station Station
No. 0 No. 1 No. 2 No. 3 No. 4 No, 28

POINTS|

{1) Use caution not to set a station number which duplicates another station
number. This leads to destruction of transmission data and precludes
correct data communications.

(2) When the computers and AJ71C24 modules are linked in an m : n ratio,
set station numbers only for the AJ71C24s.

Set the station numbers for the computers to perform communications
between them. Setting range is 128 (80H) to 159 (9FH). (See Section
6.2.1).
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4.4 Loading and Installation

4.4.1 Handling instructions

(M)

Protect the AJ71C24 and its terminal block impact.

(2) Do not touch or remove the printed circuit board from the case.
(3) Do not allow metal particles or wire offcuts to enter the AJ71C24.
(4) Tighten the module mounting and terminal screws as specified below.
Tightening Torque N-cm
Screw (kg-cm)(Ib- inch)
RS-422 terminal block installation screws (M4) 78 (8)(6.93) to 137 (14)(12.13})
Module mounting screws (optional} (M4} 78 (8)(6.93) to 118 (12){10.39)
(6) To load the AJ71C24 onto the base, press the AJ71C24 against the base

so that the latch is securely locked. To unload the AJ71C24, push the
latch and, after the latch is disengaged from the base, pull the AJ71C24
toward you.

4.4.2 Installation environment

Never install the system in the following environments:

(M

(2)
©@

(4)
()

(6)
7)
(8)

Locations where ambient temperature is outside the range 0 to 55°C (32
to 131°F).

Locations where ambient humidity is outside the range of 10 to 90%RH.

Locations where dew condensation takes place due to sudden tempera-
ture changes. :

Locations where there are corrosive gasses and combustible gasses.

Locations where there is a high level of conductive powder, such as dust
and iron filings, oil mist, salt, and organic solvent.

Locations exposed to the direct rays of the sun.
Locations where strong power and magnetic fields are generated.

Locations where vibration and shock are directly transmitted to the main
unit.
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4.5 External Wiring

4.5.1 Precautions during wiring
External wiring which is resistant to external noise effects is a prerequisite for
reliable AJ71C24 operations (full use of all available functions).
When doing external wiring of the AJ71C24, the following precautions must

be taken:

(1) Keep main circuit wiring, high-voltage wiring, and other load-carrying
wiring outside the PC CPU separate from AJ71C24 wiring. Never bundle
them together. This prevents noise and surge-induction effects.

(2) Ground the shield of shielded wires and cables at only one point.

(3) The RS-422 terminal has M4 screw connectors. Fasten suitably-sized
crimped terminals to the ends of the cables before connecting the cables
to the terminals.

4.5.2 Connecting the RS-232C connectors

Precautions and examples of connections to an RS-232C connector is shown
in the diagram below.

(1) Precautions during connections

(a) Ifthe FG and SG terminals are connected inside a device connected
to the RS-232C connector, do not use terminal No. 1 of the R$-232C
connector of the AJ71C24.

(b) )f half-duplex transmission (see Section 7.2 for the setting method)
is used, perform wiring so that the CD signal of the AJ71C24 can be
controlled by the external device.

Also, set the AJ71C24 to execute the CD terminal check (see Section
7.1).

Section 5.4 gives the ON/OFF timing control of the CD signal of the
AJ71C24 using the external device.
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(2) Examples

(a) Connections to a device which can turn the CD terminal signal ON
(for full-/half-duplex transmissions)

AJ71C24 Cable Connections and Computer
Signal Names Pin Numbers Signal Directions Signal Names

FG 1 FG
SD(TXD) 2 SD(TXD)
RD(RXD) 3 >_< RD(RXD)
RS 4 RS
CS{CTS) 5 CS(CTS)
DSR{OR) .6 DSR(DR)
SG 7 — < G
cD 8 A o
DTR(ER) 20 - DTR(ER)

(b) Connections to a device which cannot turn the CD terminal signal ON
(for full-duplex transmission)

1) When wired as in step (a) above, disable the R§-232C CD terminal
check.

2) If the RS-232C CD terminal check function is enabled, wire the
connectors as shown below.

Ad71C24 Cable Connections and Computer
Signal Names | Pin Numbers Signal Directions Signal Names-

FG 1 FG
SD(TXD) 2 >< SD{TXD)
RD(RXD) 3 RD(RXD)
RS 4 RS
CS{CTS) 5 : CS(CTS)
DSR(DR) 6 Ay DSR(DR)
sa 7 b — sa
cD 8 A cD
DTR(ER) 20 DTR{ER)
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4.5.3 Connecting the RS-422 connectors

When connecting to an RS-422 connector, the following precautions must be
taken. Connection examples are given in the diagram below.

(1) Precautions during connections

(a) Totransmit FG and SG signals of the AJ71C24 to an external device,
perform connections conforming to the specifications of the external
device.

(b) The following example uses a 1:1 connection ratio between a com-
puter and an AJ71C24.

Section 4.5.4 explains 1:n {"n" is up to 32) and m:n connection ratios
(total of "m" and "n" is a maximum of 32) between computers and
AJ71C24 modules.

(2) Example
AJdT1C24 Cable Connections and Computer Description
Signal Names Signal Directions Signal Names
SDA b — _— —_— RDA Receive data
SDB ——I———I——- RDB Receive data
RDA N - — SDA Send data
RDB .__:X:___:X:__ SDB Send data
RSA Request to send
I_ RSB Request to send
I_. CSA Clear to send
CSB Clear to send
SG ————————————— — 5G Signal ground
FG p—————— - — —— ——— — FG Frame ground

*1: Section 3.2.3 gives the signal assignment of the RS-422 terminal
on the AJ71C24,

4-13

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




4. SETTINGS AND PROCEDURES BEFORE OPERATION
- MELSEC-A

4.5.4 Connecting a multidrop link and setting modes and terminal resistance

The following gives an example of the multidrop link which consists of com-
puters and AJ71C24 modules.

Sections 4.5.2 and 4.5.3 explain the connection of the signal cables which are
not shown in the figure.

(SW23: [ ], SW24: [ ]) shown above the AJ71C24 indicate the terminal
resistance seftings.

(Mode: [ ] to [ ], Main:[ ]) shown below the AJ71C24 indicate the ranges of
the mode setting switches and the interface setting with the main channel
setting switch (only for related stations) when a multidrop link is constructed.

Values in ( ) on the top row are for the dedicated protocol. Those on the
bottom row are for the no-protocot mode.

Mode: [ ] to [ ] .... Setting range of the mode setting switch for that station
(see Section 4.3.1).

Main: [ ] .... The interface on the main channel setting of that station {(see
Section 4.3.2). Only those for related stations are shown.

Set the terminal resistance of the stations which are connected to both ends of the RS-422 line
to *Enable” when a multidrop link is constructed.

(1) 1 :n connection ratio

(a) A computer and station 0 AJ71C24 are connected through the RS-

232C port:
EW23: ON sw23 . OFF §w23 : ON
Sw24 : ON SW24 : OFF SwW24 : ON
Computer 1 Staii.on 0 | | ﬁ_ 1 | Station n
RS-232C | pgrices | P42 | %1%’24 |  RS422 | AJ7IC24 |
SD SD SDA spA_— | /ST |  gpA
™ | SDB SDB—| 1\ LT sp8 !
RDA RDA - | RDA
RD ~ RD RDB RpB — L | T _roe |
| 86 +—F L——86 —— —SG |
L F6 | Y= H——Fe | Mot F_ |
Dedicated (Modes: Ato D Main: RS-232C) Dedicated (Modes: 5 to 8) Dedicated (Modes: 5 to 8)
No-protocol (Mode : 9 Main: RS-232C) No-protocol (Modes: 1to 4) No-protocol {(Modes: 1 to 4)
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(b) A computerand station 0 AJ71C24 are connected through the RS-422
port:
Terminal resistance Sw23 : OFF Sw23 : OFF SW23: ON
setting required SW24 : OFF Sw24 : OFF W24 : ON
Computer Station 0 Station 1 | [ Stationn |
RS-422 | AJ7iC24 |  RS422 | AJ71C24 |  RS422 | AJ71C24 |
spA—] /T T SDA A SDA A1 soa |
SDB ] SDB ) J SDB LA t— 1 sDB
RDA — RDA - ! ROA — , RDA !
RDB 11" ] RDB — ,, RDB — , RDB |
SG s — 86 —T— — 88 —T— — SG |
FG - FG | - FG - F&
Dedicated {Modes: 5 to 8) Dedicated (Modes:5to8)  Dedicated (Modes:5to 8)
No-protocol {Modes: 1 to 4) No-protocol (Modes: 1to 4}  No-protocol (Modes: 1 to 4)
(2) m:n connection ratio
(a) The computer and the AJ71C24 are connected through the RS-232C,
and the AJ71C24 modules are connected through the RS-422,
| | - - 1
| Computer | | Gomputer | | Computer |
(RS-232C) (RS-232C) (RS-232C) I
| > W23 : ON SW23 : OFF = | 8Wa3 : OFF > t
S : H H . .
G (swz4_:0FF ) (Sesis) —re (e : OFF ) Ce_ (e )
':mlonrl I?tatlon1—| I—STatlonﬂ [;atlorrl
|A..I71024 ] | AJT1C24 | ] AJT1C24 i | AJ71C24 1
(RS-232C) (R8-232C) (AS-232C) (RS-2320)
sD SO ~] 8D ~] 1]
|< RD | r AD /I | RD /I | AD |
(AS-422) (RS-422) (RS-422) (RS-422)
SDA AW SDA — T A N ———— — sDA 3 S A ————— —, SDA
| s0Bh—4—+— soBliiy |+ $0B 1 — snaﬂr
RDA 11 RDA - 11 | RDA I ] RDA
ros J [ RDB8 1 | Apg 2 i) ] ADB -
| vy p U [ R I I
SG '\_L'_ F SG LV + 8G ‘u; ________ + SG
S e s T e |
(Modas: AB,D ) Modes: A, B, D ) (Modu: A B,D ) {Modes: 5,6,8)
Dedicated | pain : Ra-4z2 | Dodicated | yyin : Rs.422 Main : RS-422
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(b} The computer and the AJ71C24 are connected through the RS-232C
and RS-422, and the AJ71C24 modules are connected through the

RS-422.
Terminal resistance
( seiling required )
Computer Computer Compulsr
(A3-422) (RS-232C) (R8-422)
SDA T — o A — SDA =
8DB ~ —— RO ——t SDB 17
RDA 1o moa |
rRoe—- Vo RDB
| t ! ! Ve !
SG 8G
(swza: OFF (swea : OFF SW23 ; OFF s SW23 : ON
F& SW24 : OFF SW24 : OFF 8W24 ; OFF SW24 : OFF
Statlon?‘ Statlorrl Igntlon 2 StalionT|
| AJTIC24 | | AT1G24 | | AJTIC24 | | AJTIC24
{RS-232C) (RS-232C) (R5-232C) {(RS-2320)
sD 8D ] sD S0
RD RD /< RD HD
I 1 I | § | ] |
(RS-422) (RS-422) (RS-422) (RS-422)
A SDA — A 8DA A — —t SDA A SDA
+—t SDB —H—1 sbe — } sDe 1T SPe
L R TLEEL R TLEE ™y T )1
P RDA JJ 11 RDA )J Iy 1 RDA JJ (1 ADA
[ I RDB 1] | RDB | ) I RDB ] | RDB)
VT BEEEN ) a I VLT ;
— 5G 7 sG S sG 3G
Rl e il |
Dedicated (Modes: 5,8,8) . (m:ﬂu; ABD ) Dedicated (Modes: 5, &, B) Dedicated {Modes: 5, &, &)

(c) The computer and the AJ71C24 are connected through the RS-422.

Terminal resistance
setling required

Computer Compum Computer
(RS-422) (R8-232C) {RS-422)
SDA - ;’T_\I SDA — {T_\I SDA —
I sDB ] At SDB-j— ——t 808 —:U
RDA 11| RDA 11 | RDA
Fll:'BJ 11 | RDB) [ | RDB J
! | _ il ' vyl k
86 — SW23 ; OFF ) (swza : OFF 8& — (swza : OFF ) < %@ (swaa :ON
FG SW24 : OFF SW24 : OFF FG 8W24 : OFF I~ Fa swza:OFF)
F;ﬂonT| Igatlmrl l;tlontl IgaiionTl
| AJ71C24 I [ AJ71C24 I I AJTIC24 i I AJTIC24 I
(RS-232C) (RS-232C) {RS-232C) (RS-232C)
sD sD ‘ sD SD
RD RD RD RD
| | 1 | | | | |
(RS-422) (RS-422) {RS-422) (RS-422)
'Awi—Y SDA T].JIQ;_ SDA TL FA— SDA =T fawium sSDA
St SDBTI-J—-\—I.—,— SDB-F'— S SDBT— T 309j]|
Pl RDA ¥ 1, RDA 1 RDA 11 RDA
(] H RDB | [ ) | RDB) | [ | FIDB) | 1 RDB
Vo bl | Vo , Vi |
o 56 v 5G sG sa
_‘“Il Fa J FG J FG —J FG J
Dedicated (Modes: 5, 6, 8) Dedicated (Modes: 5, 8, 8) Dedicated (Modes: 5, 6, 8) Dedicated (Modes: 5, 8, 8)
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4.6 Seif-loopback Test

The self-lcopback test function is used (when the AJ71C24 is not connected
to the computer) to check that the AJ7C24 module is operating normally. This
function is selected by setting the mode setting switch to “F",

4.6.1 Procedure to carry out the self-loopback test

The procedure to carry out the self-loopback test is as follows:
Step 1 Connect the cables

Connect cables to the RS-232C and RS-422 connectors as shown

below.
RAS-232C Cable Connections R$-422 Cable Connections
AJ71C24 Cable AJ71C24 Cable
Signal Pin Connectlons Signal Names Connections
names number SDA
FG 1 SDB
SD 2 : RDA
RD 3 RDB
RS 4 SG
as L] 56
DSR 6
$G 7
CcD 8
DTR 20 ———I

Step 2 Set the mode setting switch

Set the mode setting switch to "F" to select the self-loopback test.
(Section 4.3.1 tells details of how to set this switch.)
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Step 3 Execute the self-loopback test

(1)

()

@)

(4)

Turn the PC CPU power supply ON or reset the PC CPU.

The test starts automatically when the AJ71C24 READY signal
turns ON. The READY signal turns ON a few seconds after the
power supply is turned ON or the PC CPU is reset.

Check sequence

Checks are executed out in the following order:
1) PC CPU communications check

2) R$-232C communications check

3) RS-422 communications check

The checks are then repeated. The checks are completed
within one second. The checks are executed automatically
by the AJ71C24.

Check the LED display status, as described in Section 4.6.2.
Normal : Follow procedure (4) to end the test.

Error : Correct the error and repeat the self-loopback test
When checks are completed:

1) Turn the power supply OFF.

2) Disconnect the cables. Connect the cables to link with the
computers.

3) Change the setting of the mode setting switch. ("1" to "D"}

POINT|

When the A2A{S1) or ASACPU Is used, up to 6 AJ71C24 modules can be
connected to each PC CPU. When other types of PC CPUs are used, 1 or
2 AJ71C24 modules can be loaded to each PC CPU. However, do not
execute the self-loopback test with both modules simuitaneously (this will
result in a PC CPU communications check error).
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4.6.2 Self-loopback test operations

Check Items

Check Descriptions

Normal Indicator

Error Indicator LED

Information Flow

LED
After writing data to special 2-C/N OFF Rs-2020
data register D9072, the {LED No. 16) []
PC CPU AJ71C24 reads and verifies 2-C/N *
communication | it. i the data matches, itis (LED No. 16) ON
check changed and the procedure  |pCc CPU R/W . ) []
is repeated. If data does not | (LED No. 25) [F'ashing ey 42
match, an error is indicated. AJTIC24
Checks data sent from RS- 2-810 OFF
232C connector. If normal, (LED No. 19)
AJ71C24 changes data and v
RS-232C com- | 4he procedurs is repeated. 2.8D 2.8i0 o szaac
munications | i not normal, an error is indi- (LED No. 1) (LED No. 19)| ©N
check cated. An error is indicated Flashing (] As-422
if no cable is connected. 2-RD AT1C24
(LED No. 2)
Checks data sent from RS- 4-SI10 OFF
422 connector. if normal, {LED No. 23)
AJ71C24 changes data and []] Rs-2920
RS-422 com- | 46 procedure is repeated. 4-SD 4-810
munications | y not normal, an error is indi- (LED No. 10) (LED No. 23) ON
check cated. Anerrorisindicated | i e piim
if no cable is connected. &RD AJTICRs o422
(LED No. 11)

*The test continues even if an error ocourred with a checking item.
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The loopback test checks the correctness of data communications between
the computer and the AJ71C24 using the dedicated command (TT) with the
dedicated protocols 1 to 4.

The procedure to execute the loopback test is as follows:

Step 1

Step 2

Step 3

Step 4

Step 5

Connect the computer and AJ71C24

Connect the cable between the computer and AJ71C24 as described
in Section 4.5.

Mode switch settings

Set the mode switch to "1" to "D" to set the testing interface for the
dedicated protocot. (Section 4.3.1 gives detail of the setting method.)

PC CPU start-up

Turn the power to the PC CPU ON or reset the PC CPU. The AJ71C24
ready signal turns ON (ready for operation), after which the loopback
test can be executed.

(The ready signal turns ON at a few seconds after the AJ71C24 is
turned ON or reset.)

Execute the loopback test command

(1) Create a program to be tested and transmit the command and
data to the AJ71C24.

Section 8.4 gives the message structure of formats 1 to 4, and
Section 8.15 gives the loopback command (TT).

(2) The AJ71C24 transmits the unchanged data back to the com-
puter.

Computer consistency check

(1) Check at the computer if data transmitted from the computer to
the AJ71C24 is identical with the data transmitted back from the
AJ71C24 to the computer.

Identical data indicates that the communication between the
computer and AJ71C24 is normal.

If the data transmitted from the computer to the AJ71C24 and
the data transmitted back from the AJ71C24 to the computer are
not identical, the transmission specification settings probably
do not match or the CD terminal is repeatedly turning ON/OFF.
Use the troubleshooting charts in Sections 11.3.5 and 11.3.6 to
determine and correct the problem. Then repeat the loopback
test.

4-20

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



4, SETTINGS AND PROCEDURES BEFORE OPERATION
MELSEC-A

(2) If data communications is not possible

The hardware settings or cable connections have probably not
been done correctly.

Use the troubleshooting charts in Sections 11.3.2, 11.3.3, and
11.3.4 to determine and correct the problem and then repeat the
loopback test.

(3) After the loopback test is finished, a computer link which uses
the dedicated protocol is enabled.

When a computer link uses the no-protocol/bidirectional mode,
do the following:

eSet the mode switches.

eTurn the power to the PC CPU OFF/ON or reset the PCCPU.
After doing the above, the computer link operation is enabled.

4.8 Inspection and Maintenance

The AJ71C24 module itself requires no particular inspection procedures.
However, carry out the inspections listed in the PC CPU User’'s Manual o
ensure optimum system performance.
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5. HALF-DUPLEX COMMUNICATIONS USING THE RS-232C INTERFACE

This section explains how to do half-duplex communications using an RS-
232C interface to connect an external device and an AJ71C24.

This section does not apply to full-duplex communications.

AJ71C24 can do half-duplex communications with an external device by using
the RS-232C interface by setting buffer memory.

While receiving data from an external device in half-duplex communications,
data is not transmitted from the AJ71C24 to the externai device.

The key points for doing half-duplex communications between an external
device and the AJ71C24 using the RS-232C connector are as follows:

eSystem configurations and functions

oBuffer memory settings

oWiring

¢ON/OFF timing of the CD and RS signals of the AJ71C24

5.1 System Configurations and Functions

The following figure shows (a) the system configurations of the external device
and the PC CPU that can do half-dupiex communications, and (b) the func-
tions of the AJ71C24

No-protocol
Functions Dedicated Protocol Mode/Bidirec-
tional Mode
System Data Communications
Confi ions Data Send from the PC Data Send
gurat by a Command CPU by the On- and Data
{external device : Transmitted from demand Function Receive
PC CPU) the External Device
1:1 K] o*1 0*2
1:n ] X X
0: Usable
x: Unusable

*1 During data communicates, the send timing of data that a sequence
program requested to send changes due to the on-demand function.

See Section 8.14.2.

The send timing also changes as mentioned in *2 below.

*2

Send timing of data sent from the AJ71C24 and the external device

changes according to the set timing of "priority/non-priority at the simul-
taneous transmission" set with the AJ71C24.

See Section 5.4,
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5.2 Buftfer Memory Settings

The following describes the buffer settings of the AJ71C24 for doing half-
duplex communications.

Perform the following settings with the sequence program only when the
AJ71C24 READY signal is turned ON after the CPU is reset or when the PC
CPU is turned ON or (b) the higher byte in the mode switching designation
area (address 119H) of the AJ71C24’s buffer changes to 02H when the mode
is switched.

Section 7.2 gives setting details.

(M

(@)

Communications setting using the RS-232C interface (Address 10FH)
Set "1" to do half-duplex communications.

Setting of priority/non-priority at the simultaneous transmission (Address
110H)

When the AJ71C24 and the external device begin transmitting data
simultaneously in half-duplex communications, designate (a) continua-
tion (priority} of the send from the AJ71C24, or (b) interruption (non-

priority).
Set "0" to designate " priority “.
Set "1" to "225" to designate " non-priority ".

This set value is the send wait time (unit :10 msec), until data transmis-
sion starts, after the data send state is restarted.

POINTI

When an AJ71C24 is set to " priority ", the AJ71C24 keeps on transmitting
data and ignoring received data. Even if data is transmitted from the
external device after the AJ71C24 has started data transmission.

The external device that transmits data must execute the following so that
the AJ71C24 does not ignore received data:

eTransmit response messages to start communications

eResend data when a time out error of a response message occurs.

(3)

Setting the method of resend (Address 111H)
When setting " half-duplex communications " +" non-priority " according
to (1) and (2}, this setting becomes valid.

As for simultaneous transmission from the external device and the
AJ71C24, when the AJ71C24 restarts the send after interruption of the
send, designate whether the interrupted message is transmitted again
from the beginning ("resend") or only the remaining part is transmitted
("not resend").

Set "1" to designate " resend ".

Set "0" to designate " not resend ".
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5.3 Wiring

The following describes the wiring for connecting the external device to the
AJ71C24.

To do half-duplex communications, the CD signal of the AJ71C24 must be
controlled by the external device.

Connect them according to "Connections to a device which can turn the CD
terminal signal ON" shown in Section 4.5.2.

Section 5.4 describes the ON/OFF timing of the CD signal of the AJ71C24.
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When doing haif-duplex communications, the data transmission timing is
shown by using the CD and RS signals of the AJ71C24.

In half-duplex communications, an external device controls the CD signal of

the AJ71C24.

The AJ71C24 system controls the RS signat of the AJ71C24.

The table below shows the half-duplex communications connections dis-
cussed in this section.

AJ71C24 Cable Connections and Computer
Signal Directions
Signal Pin Number Signal
FG 1 FG
50 (X0 - =l =2 )
/ RD(RXD) 3 RD(RXD)
Signal controlled
by the system RS 4 RS
AJT1C24 CS(CTS) 5 CS(CTS)
DSR(DR) 6 DSR(DR)
5G 7 / \- SG
CD 8 CcD
DTR(ER) 20 DTR(ER)

Example of Connections
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§.4.1 Data transmission timing from an external device

External device

When doing half-duplex communications, the data transmission timing from
the external device is shown by using the CD and RS signals of the AJ71C24.

Setting the buffer memory of the AJ71C24 to "priority/non-priority at simul-
taneous transmission” controls the CD signal of the AJ71C24.

(1) AJ71C24 is set to " priority ".
Stop the data send. Resend

Data B
Data A wj ' Data B

AJT1C24

+«— 8D (send data)

——|: RS (send request)

CS (crear to send)

CD (receive carrier
detect)

RD (received data)

Data C

Because the AJT1C24 is
set to priorily, even if the .
CD signal is turned ON Store this data in

transmrission is continued. /an external

.
/ l

(2) ) \
AJ71C24 ignores
Data A 4) /_~"Teceived data. Data B

{1) [
Data B

The following steps describe the operations required for an external device at
every timing mentioned by (1} to (6) in the above figure.

The signal names are of the signals of the AJ71C24.

1) When not transmitting data from the external device to the
AJ71C24, turn the CD signal OFF.

2) When doing a data send, check the RS signal. If the RS signal is
OFF, turn the CD signal ON.
If the RS signal is ON, wait until it turns OFF. After the RS is turned
OFF, turn the CD signal ON.

3) After turning the CD signal ON, transmit data.
4) After completing the data send, turn OFF the CD signal .

5) Ifthe RS signal turns ON during the data send, stop the data send.
Then, turn the CD signal OFF, and perform data receive process-
ing.

(When the AJ71C24 and an external device start data transmission
simultaneously, the RS signal turns ON.)

6) Retransmit all interrupted data from the external device to the

AJ71C24 after the data send from the AJ71C24 is completed.

When DTR/DSR control is being executed.

When (a) starting or during data transmission to the AJ71C24, (b) if the DTR(ER) signal of
AJ71C24 turns OFF, interrupt data transmission until the DTR signal turng ON.
See Section 3.5.2,

5-5

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



5. HALF-DUPLEX COMMUNICATIONS USING THE RS-232C INTERFACE

External device Data C-1 B
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(2) AJ71C24 is set to " non-priority ".

Continue data send.

Data A Data

AJ71C24

SD (send data)

—[RS {send request)

C8 (clear to send)

— . CD (receive carrier
detect)

— RD (received data)

T
Because the
AJTIC24 Is set to Data C-2
" nonpriority *, data

transmission is Resend

interrupted when .
the GO signal tums  Section 5.4.2 gives
N,

contents of the send,
Data C-1 Data C-2

L
L

(6)
AJ71C24 stores received
data,

The following steps describe the operations required for an external device at
every timing mentioned by (1) to (6) in the above figure.

The signal name is the signal of the AJ71C24.

As described in (1), turn ON/OFF the CD signal of the AJ71C24 with the
external device and do data transmission to the AJ71C24.
(Note that 5) and 6) are different in the non-priority setting.)

1) When not transmitting data from the external device to the
AJ71C24, turn the CD signal OFF.

2) When doing a data send, check the RS signal. If the RS signal Iis
OFF, turn the CD signal ON.
If the RS signal is ON, wait until it turns OFF. After the RS is turned
OFF, turn the CD signal ON.

3) After turning the CD signal ON, transmit data.
4) After completing the data send, turn OFF the CD signal.

5) Even if the RS signal turns ON during data transmission, continue
the data send to the AJ71C24. (This occurs when the AJ71C24
and the external device start data transmission simultaneously.)

6) After the send from the external device is completed, transmit data
from the AJ71C24 to the external device.
Section 5.4.2 gives details. :

When DTR/DSR control is being executed.

When (a) starting or during data transmission to the AJ71C24, and (b) if the DTR{ER) signal of
AJ71C24 turns OFF, interrupt data transmission until the DTR signal turns ON.
See Section 3.5.2.
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5.4.2 Data transmission timing from an AJ71C24

When doing half-duplex communications, data transmission timing from an
AJ71C24 is shown by using the CD signal and RS signal of the AJ71C24,

Control the CD signal of the AJ71C24 by setting the buffer memory of the
AJ71C24 to "priority/non-priority at simultaneous transmission" for data trans-
mission.

(1) AJ71C24 is set to " priority ".

Data C-1 ﬁp the data send  Pesend

Data C

External device

Because AJ71C24 is set to pri A
AJT1C24 Data A Data B even If the CD signal b fumed O

transmission Is continued.,
Within 1msec
::' Within 2 - 128 msec
=
L1
/1

{(2) 1] .(3

External device must store
this data.

SD (send data)

"—l: RS (send request)
CS (clear to send)

) (6)

. . CD check AJT1C24 stores
gge(g)‘” ived carrier AJ71C24 ignores received data.
Data C-1 mm"m received data.

RD (received data)

The following steps describe the operation at every timing mentioned by (1)
to (6) in the above figure.

The signal names are of the signals of the AJ71C24.

As described in (1), turn ON/OFF the RS signal of the AJ71C24 with the
external device and transmit data to the AJ71C24.

1) When not transmitting data from the external device to the
AJ71C24, turn the RS signal OFF.

2) When doing a data send, check the CD signal. If the CD signal is
QFF, turn the CD signal ON.
When the CD signal is ON, wait until it turns OFF. After the CD is
turned OFF, turn the RS signal ON.

3) After turning the RS signal ON, transmit data.
4) After completing the data send, turn OFF the RS signal.

5) If the CD signal turns ON during the data send, continue transmit-
ting data send to the AJ71C24. (This occurs when the AJ71C24
and the external device start data transmission simultaneously.)

6) Transmit all interrupted data from the external device to the
AJ71C24 after data send from the AJ71C24 is completed.
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*1 The time from when the RS signal turns ON until communica-
tions start varies with the data transmission speed.
The faster the transmission speed is, the sooner communica-
tions will start.

When DTR/DSR control is being executed.

When (a) starting or during the data transmission to the AJ71C24, and (b) if the DSR{(DR) signal
of AJ71C24 turns OFF, interrupt data transmission until the DSR signal turns ON.

See section 3.5.2,
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(2) AJ71C24 is set to " non-priority ".
o Continue data transmission

Bacause AI71C24 is set to “non-
priority’, daia transimission is in-
teruppted when the CD slg\nal Data C

AJT1C24

+—— $D (send data)
'—|: RS (send request)

CS (clear 1o send)
CD (receive carrier
detect)

RD (received data)

Data A o~ J/D“a B Data B

|"— Within 1msec Send — San(;z) wait time:
= en request I )
i (4) Data B Data B [[m

;

K‘ ) CD_check ) 6)
CD check  CD check AJT1C24 stores| /  CD check

received data.
i Data C m“
(6)

The following steps describe the operations performed by AJ71C24 at every
thing. The signal names are of the signals of the AJ71C24.

ul

As described in (1), turn ON/OFF the RS signal of the AJ71C24 and do data
transmission to the external device.

Note that 5) is different.

1) When not transmitting data from the external device to the
AJ71C24, turn the RS signal OFF.

2) When doing a data send, check the CD signal. If the CD signal is
OFF, turn the RS signal ON.
If the CD signal is ON, wait until it turns OFF. After the CD is turned
OFF, turn ON the RS signal.

3) After turning the RS signal ON, transmit data.
4) After completing the data send, turn OFF the RS signal.

5) If the CD signal turns ON during data send, stop the data send.
Then, turn the RS signal OFF and perform data receive process-
ing. (This occurs when the AJ71C24 and an external device start
data transmission simultaneously.)

6) After transmission from the external device is completed, resend
all data from the beginning, or transmit data remaining after the
send interruption in 5).

*1 Data set at buffer address 110H is not transmitted.

*2 Resend all data from the beginning, or transmit data remaining
after the send interruption according to the setting of buffer
address 111H.

When DTR/DSR control is being executed.

When (a) starting or during the data transmission to the external device and (b) if the DSR(DR)
signal of AJ71C24 turns OFF, interrupt data transmission until the DSR signal turns ON.
See section 3.5.2. -
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6.

8.1

DATA COMMUNICATIONS USING AN M : N MULTIDROP LINK

Key Points

This section describes how to do data communications using an m : n
multidrop link. This section only applies to m : n multilink data communica-
tions.

An AJ71C24 can perform data communications with several external devices
by constructing a multidrop link consisting of severai external devices (m
stations) and several AJ71C24s (n stations). (The maximum number of m
and n stations is 32.)

A computer link can be made with the full-duplex communications method
using the RS-232C and RS-422 lines by constructing an m : n multidrop link.
In addition, data transmission is initiated by a command from the external
device in the dedicated protocol.

The key points for constructing an m : n multidrop link system involve:

e Methods of data communications
e Conditions and methods for interlocking external devices (computers)

(1) When using an m : n multidrop link system, only one computer can
perform data communications with a single PC CPU.

Set up the computers so that a computer and a PC CPU cando 1 : 1
communications. Sections 6.2 and 6.3 give the conditions and proce-
dures for computer interlocking.

(2) Data communications between a computer and a PC CPU can only be
done in the following way:

¢ Fuli-duplex communications must be used. (m : n data communica-
tions cannot be done with half-duplex communications.)
Transmit a command from a computer using the dedicated protocol
(except for protocol 3). Data communications with protocol 3 and
data transmission from the sequence program using the on-demand
function cannot be done.

(3) All computers (including the computer that transmitted the data)
receive data from either computer. In addition, all computers receive
data transmitted from a PC CPU. Therefore, every computer that
receives data addressed to other stations (as specified by the station
number in the message) must ignore that data.

The AJ71C24 which is connected to the PC CPU ignores the receive
data which is addressed to other stations.

(4) The station number of a computer is expressed as eight-bit data. Use
switch SW12 to set the data bit for communications to eight bits {see
Section 6.2.1).

Section 4.3.2 gives details about switch SW12,
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6.2 Conditions for Computer Interlock

When constructing an m : n multidrop link using computers and PG CPUs,
all computers must be interlocked to prevent several computers from simul-
taneously communicating with PC CPUs,

This section explains how to interlock computers to allow data communica-
tions between a computer and a PC CPU. The term “interlocking® used in
this section means the procedure which provides a computer priority to use
a communications line. This priority is cafled an "access right",

6.2.1 Computer station number allocation

For data communications with a designated computer, allocate a station

number within the range of 128 to 159 (80H to 9FH) to each computer.

Set the station number for broadcasting to all computers at 160 (AOH).
Example:m:n = 5:27

{ ) shows each station number of a computer and an AJ71C24,
{Decimal: hexadecimal)

(128 : 8OH) (129 : 81H) (132 ; 84H)
Computer Computer : Computer
-1- -2- -6-
(0:00H) (1:01H) {2:02H) (3 : 03H) (26 : 1AH)
ACPU ACPU ACPU ACPU ACPU
1 I 1L _ |
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6.2.2 Maximum data communications time per computer

Set the maximum time so that, after obtaining an access right, each com-
puter can perform data communications with PC CPUs.

(in the following figure, each of these ——— means time duration.)

Even if the computer that obtains the access right malfunctions, data com-
munications can be done between other computers and PC CPUs by setting
the maximum data communications time.

| This shows the range within
Example | Time | — — Which a computer doss not
Computer{ m—4-————————— — — — +—t——————————— obtain the access right.
Compuaer? — — — 44— e —— —————— B e | This shows the range within
© - ___ — —_— which a computer can do
Compuler 5 data communications with
Co ! PC CPUs by obtaining the
mputer fink starts access right.

POINTI

Set the maximum data communications time per computer to a time that
is sufficient for data communications with PC CPUs in the computer link
system,

After the computer link system starts, the computer that obtains the
access right must complete data communications with PC CPUs within the
maximum data communications time.

When unable to complete data communications, the computer with
the access right transmits the CL code to communicating PC CPUs
within the maximum data communications time, and initializes a
transmission sequence to an AJ71C24))

While a computer and PC CPUs are performing data communications, the
time-out check function must be used with other computers to block data
transmission from those computers.
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6.2.3 Command and message format for data communications among computers

A command and message format for data communications among com-
puters with the dedicated protocol must be set,

Use any command except the commands used with the dedicated protocol
of an AJ71C24. See Section 3.3.1.

The message format basically follows the control procedure set by the mode
setting switch of each AJ71C24. See Section 8.4,

Set the data arrangement after the PC number in the message as desired.

{1} Protocol 1 when doing data communications

|
E Sta.li:!n Set the data nt
number e amangeme!
Computer1 | Q 60H to 6FH) as desired.
|
A I
G Station
X number |Setthe da;n a{raggement
Computer 2 (80H to BFH) as desired.
i

(2) Example of a message format (when station numbers 80H and 81H
perform data communications)

T T T
Computer 1 £ To From Messa
ge | Sum check
(Station G | mimber | mombar | Somme" | wait time | code
number 80H) @1H) (8oH) Z2) @) {B7H)
05H | 38H | 21H | 38H | 30H | 5AH | SAH aeH 42H | aTH
A Fnl)m 'Ijo
Computer 2 c station station
{Station K number number
(81H) (80H)
number 81H} 08H | 38H | 31H | 36H | 30H

(1) If the mode setting switch of an AJ71C24 is set for the dedicated protocol mode (1 to 4) and
if the station number written in a message to be transmitted from computer 1 is O0H to 31H
(designating AJ71C24), then the designated station (AJ71C24) determines that message to
be a faulty message and it transmits back a message beginning with NAK to computer 1.
Always use station numbers 80H to 9FH for communications between the computers.

(2) Section 8.3 tells how to read the message format figures.
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6.3 Procedure for Data Communications with a PC CPU

This section explains the procedure for computer interlocking and data
communications with a PC CPU when constructing an m : n multidrop link.

6.3.1 Communications between each computer and PC CPUs

Each computer obtains the access right (one after another according to the
order of the station number of each computer) and then does data com-
munications with PC CPUs,

Example Time
Computer
—

(station number 80H) Transmission to ransfer access right .}
Computer Response
(s!atlon number 81H)

Data communications Jl’

with the PC CPU
Computer
(station number 80H + {m - 1)} ”ﬂr

L J

b

The following example shows the procedure for data communications
between each computer and PC CPUs.

4 : Computer with the access right

M M @ @ @
When performing data
Computer " " Computer Computer Computer
(station ?P%"g‘;'bm with (station (station {station
number 80H) (station number 1H) number 81H) number 87H) number 88H)
-
[ — — 1
(Station number OH) : (Station number 1H) (Station number 2H) (Station number 15H)
cPU c24 i crU cz4 cPu c24 CPU ca4
!
- O 0 {
O | E: E: G

=== i
G-

(1) When starting a system, the computer allocated with the minimum
station number (80H) obtains the access right.

(2) The computer which has the access right:

(a) Performs data communications with PC CPUs within the maximum
data communications time set among computers, and then, starts
pracedure (4).

(b) Starts procedure (4) if it does not perform data communications
with PC CPUs,
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(3) Each computer without the access right checks the access right time

{the maximum data communications time) of the computer with the
access right and ignores incoming data which is addressed to others.
When the access right time exceeds the maximum data communica-
tions time, each computer executes the processing mentioned in (7).

4+ : Computer with the access right

+ (Before (5)) ¢ (After (5))
Computer Computer Computer Computer
{station (station (station {station
number 80 number 81 number 87| number 88H)
H) H) ber 87H)
@ Data communications
R T IO wihercory
(Station nurnberOH)_]I | {(Station number1H) | | | (Station number 2H) (Station number 15H)
CPU cza| | : CPU C24 : : CPU c24 CPU c24
Lo [
D I | D | | D D
| |
Bt | = G =
: L___—————— J ] _‘
L. - _____ _J' S‘T
(4) The computer that has finished data communications with PC CPUs and
the computers that do not need data communications with PC CPUs
transmit the access right transfer data to the computer at the next
station number.
When a computer is unable to receive a response message from the
next computer to which the access right is to be transferred, it keeps
on transmitting the access right transfer data to the following com-
puters in the order of station numbers until the access right transfer is
completed.,
{5) The computer to which the access right is given transmits a response
message to the computer that gave the access right.
{An example of data communications using dedicated protocol 1)
Message mentioned in 4 *
Computer that | ¢ J ! ! I " Tz';. ?:?;E:ﬂi;y&bi?
wansforsthe | N | TR | PRGN | conmano | SRS (ST SeK indicated only for e
access right B1H) (BOH) 2 @ (B7H) planation. Use any
80
{80H) osH{ 3eH | 31H [ aeH ) aoH [sad | san| aoh | een ) am ' : desired symbol for the
A transfer command to
2:?::::: :st ¢ Fro raton [ To station obtain the access right.
iaht Is transferred (81H) {82H) See Section 8.3 tells how
right Is transfern oeH | 3H | 31H | 38H | 30H to read the message
®1H) Message mentioned in 5 tormat figure.
{(6) The computer that transmitted a response message and obtained the

access right executes the processing mentioned in (2).
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(7) When the access right time of a computer with the access right exceeds

the maximum data communications time

(a) The computer at the next station number transmits broadcast data
to all computers, obtains the access right, and executes the

processing mentioned in (2).

(An example of data communications using dedicated protocol 1)

*1 *2
1 i | 1
E
To stati From station Me Sum check
g:r:mm?m g :umbe‘:n ?l':mbor Command wai:.lfn?l: u':o%:c
{AOH} 83H) [rea] Q) (GOH)
o5H

41H | 30H | 38H | 33H | 5AH | 5AH 30H 43+ | a0H

*1 Station number for transmission
to all computers (broadcasting).

*2 See *1 in previous figure,

(b) Other computers check if they received the data transmitted to all

computers.

Computers which received the data execute the processing men-

tioned in (3).

If a computer failed to receive the data, the next computer transmits
data to all computers, obtains the access right, and executes the

processing mentioned in (2).

Other computers execute the check mentioned above.
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6.3.2 Data communications with PC CPUs by setting a master station and slave stations

One of the computers is set as a master station and the other computers are
set as slave stations which need the approval of the master station to
perform data communications with PC CPUs.

Example Time
al
Master station computer ;i':?:” _
Transmits the broadcast | Com- Com-
Communications Com- data to all computers so | Munications munications
request pige that the master station | reduest com
complated Com- starts/completes data code
code —* munications | | | communications with Approval
Slave station computer 1 request PC CPUs response a
Slave station computer 2 Response I | 1
Approval
response
Slave station computer m-1 N Start Completion
Data communications with PC CPUs

Data communications _-|:1_|
with PC GPUs

The following example shows how each computer performs data com-
munications with PC CPUs.

After the start of data communications between a computer and PC CPUs,
each computer executes the time-out check of the maximum data com-
munications time.

A computer at a slave station that is not performing data communications
with a PC CPU checks the communications completed code which is trans-
mitted from the computer when it has completed data communications with
PC CPUs.

In the following figure, the computer at the minimum station number 80H is
set as the master station and other computers are set as slave stations.

4 : Computers with the access right

Master station ¢ (Before (2)) & (After (2))
Computer Computer Computer Computer
(station {station (station (station
number 80H) number 81H) number 87H) number 88H)
1 | L ——— 1y | T
@ L === -] W VL
(Station number OH)_: I (Station number1H) | | | (Station number 2H) (Station number 15H)
CPU caa| | ; cPU Ca4 : : CPU C24 CPU Ca4
' |
| 1 f I —
B ! BT ! G Gy
[ o
i — | §6
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(1) A slave station that requires data communications with a PC CPU
transmits a communications request to obtain the access right to the
master station.

An example of the message format is shown in (2) below.
(2) The master station transmits an approval response to the slave station
that made the communications request.
An example of data communications using dedicated protocol 1
p
gl [1] message *q
ooan:m:'lnat E To Erom T T *1 The command symbol
wants the N | Station | Station |Commang | Meseage |Sum check "2 in this example is
Q | number | number indicated only for ex-
access right indic
82+) (80H) (82H) (ZX) @ {BSH) planation. Use any
oo | oo | [sAH | G ] aa | 4e | oo " o 7 desired symbol for the
: ram o | Enabier transfer command to
Master station R | nimber | umbar | disable obtain the access right.
computer (80H} @oH | @+ | M Section 8.3 tells how to
OeH | 3o |doH | 2BH | 32H | SeH read the message
[2] message format figure.
¢ : Computer with the access right
Masterstation ¢ (Before (6)) # (After (6)) {4 @
Computer “ Computer Computer Computer
(station (station (station (station
number 80H) number 81H) number 87H) number 88H)
® [ =————= — ® []]@
(Shtion"n”ﬁ-mﬁﬁe_rOT-l)_‘ } {Stationnumber1H) | | | | | (Station number 2H) (Station number 15H)
CPU cza| | ] CPU Cc24 : : : CPU C24 CPU c24
P
E | g 11 I ]
— ———5
: L —l || b 1 S O )
__________ 4
L_CoIooooooool J -
3) After performing data communications with a PC CPU within the maxi-
p -
mum data communications time set among computers, the slave station
that received an approval response executes the processing as shown
P P
in (5) below.
(4) The master station that transmitted the approval response and the slave

stations that do not have the access right check the access right time
of the slave station that obtains the access right, and, ignore received
data which is addressed to other stations.

If the access right time of a computer with the access right exceeds the
maximum data communications time, each computer executes the
processing mentioned in (7).
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(5) A slave station that has finished data communications with PC CPUs

(6)

Slave station  [5] message

transmits the communications completed code to the master station,
An example of the message format is shown in (6} below.

Slave stations which are not performing data communications with PC
CPUs check the transmission of the communications completed code.
During this checking, the slave stations must not perform data com-
munications with the master station.

The master station that received the communications completed code
transmits a response to the slave station that transmitted the com-
munications completed code.

(An example of data communications using dedicated protocol 1)

*y

*1 The command symbol
computer that T 1 T sy
wanm E stjt?cn sfa’ggjn Commang | Message | Sum check "ZY" in this example is
accessright [ @ | number | number waittime | code indicated only for ex-
@2H) (8oH) {82H} (ZY) (2) (B7H) planation. Use any
CoH | 26n| 20| Sen | e [SAH | SeH | = 42H | ITH T = desired symbol for the
. A * . _
Master station g Sf[,?i;;'n Sm%,,, ;‘I’;‘erzuc'ggf"ms com
number numoer *
computer (8CH) pait i
o6H | 38H | 30H | 38H | 3
[6]) message
(7) After the processing given in (6) is completed or when the access right

time of a slave station with the access right exceeds the maximum data
communications time:

{a) The master station waits for a communications request from a slave
station.

When the master station receives a communications request, the
processing mentioned in (2) is executed.

(b) Until data communications with PC CPUs is required, a slave station
does not perform data communications with the master station.

When data communications with PC CPUs is required, the process-
ings in and after (1) are executed.
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(8) If no slave station obtains the access right, the master station transmits
broadcast data to all stations and obtains the access right and performs
data communications with PC CPUs,

The master station transmits the broadcast data to all computers after
completing data communications with PC CPUs to inform slave stations
of the compiletion of data communications with PC CPUs.

{(An example of data communications using dedicated protocol 1)

*1 *1 The command symbols "ZX*
Master station £ J J ! ' and "ZY" in this example are
tcl..ompl.lterv\ri.thht N T ion | From eiélion | Commend | Message | Sum check E\dicateddon!y etdc:u' exp;:?:ﬁon.
© access rig se any desired symbol for
(AOH (80H} (ZX) Q) (BBH) h
(80H) o | a1n | :)aoH 30H | 30H | sAH [ sa | aoH 424 | 42 communications between the
master station and slave
stations.
The master station , : *I 1 :
computer transmits | g
the communications | N | ToSRn | FAn N0 | commana | Meesage | Sum check
completed code, {AGH) {80H) @ ©) (BCH)
(8oH) 054 | 41H | 30H | 38H | 20H | 5AK | SeH | 20H | 42H | 43H
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INITIAL SETTING OF TRANSMISSION CONTROL DATA TO BUFFER MEMORY

The buffer memory has a special applications area for setting transmission
control data for communications with external devices (see Section 3.7).

Each transmission data item has a default value. However (depending on the
purpose and application of data transmission), using default values not only
makes data communications more complicated, but may even preclude them.
This section describes the settings of all items in the buffer memory special
applications area, shows how to make changes, and gives specific examples.

The following sections give detailed information about the speciat applications
area:

eSection 8.14 gives details about the speciat applications area used for the
on-demand function when dedicated protocols are used.

eSection 9.5 (5) gives details about the no-protocol received data clear
request area when the no-protocol mode is used.

eSection 10 gives details about the special applications area when the
bidirectional mode s used.

POINTS |

(1) This section also discusses changing the default values set in the
special-applications area in the buffer and reading the present values
of the special-applications area.

it is not necessary to write setting values to an area where default
values do not have to be changed.

(2) When changing a setting (except for the two areas indicated below),
either (a) turn ON the power supply or reset the PC CPU and change
the setting after the AJ71C24 READY signal (Xn7) goes ON, or (b)
switch the AJ71C24 mode and change the setting after the higher

bytes in the designated mode switching area of the AJ71C24 buffer
are moved into 02H.

oError LED turn-OFF request area (address 102H)
eMode switching designation area (address 119H)

Example: How to disable the RS-232C CD terminal check function
xn7 interlock signal

—3— 7op | Hs [ HioB | ki [ Ki }—{

(3) Buffer memory addresses 10E and 11DH to 11FH are reserved for the
system only. Writing data to these addresses preciudes normal opera-
tion of the AJ71C24.
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7.1 Setting RS-232C CD Terminal Check Enable/Disable

Setting this RS-232C CD terminal check function to enable or disable deter-
mines whether or not the AJ71C24 checks the ON/OFF status of the CD signal
(receive carrier detection signal).

Disabling the RS-232C CD terminal check function.

Ifa "1" is written to buffer memory address 10BH, the AJ71C24 does not check
the ON/OFF status of the CD signal. It operates as if the CD signal were ON.

Setting Method |

b1s to b1 bo
10BH | | Defauit: 0

L

Write O or 1
[0: Signal status checked (Present)
1: Signal status not checked (Absent)

POINTI

Set bits b1 to bi5 of address 10BH to either 0 or 1.
(The AJ71C24 will ignore the settings.)

Example,

How to disable the RS-232C CD terminal check function (AJ71C24 1/O
addresses 80 to 9F).

(Sequence Program)

I TOP | Hs |H1DB| K1 I K1 '_‘ Write "1 tobuf1f8rB;r:ldtessmemory

POINTI

When the RS-232C is set to use half-duplex transmission (see Section 7.2),
set the CD terminal check to "Enabled”. Section 4.5.2 explains the con-
necting procedure.

If the CD terminal check is set to "Disabled", the transmission method is
automatically set to full-duplex transmission.
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7.2 Setting the Transmission Method for RS-232C

Set the transmission method used with the RS-232C interface which connects
the AJ71C24 to the external device. Both half-duplex and full-duplex transmis-
sions can be used for setting. If the half-duplex transmission is used, the
following settings should be made:

eWhether or not the AJ71C24 continues or stops transmission when the
AJ71C24 and the external device have begun sending data to each other at
the same time. (Priority/non-priority setting at simuitaneous transmission)

eWhether or not the AJ71C24 transmits data again from the beginning or from
the point where transmission stopped when it restarts transmission. (Trans-
mission method when the transmission restarts.)

Set the transmission method which conforms to the specifications of the
connected device.

POINTI

eWhen full-duplex transmission is used, settings with buffer memory
addresses 10FH, 110H, and 111H are not required.

eSection 5.2 gives settings required for half-duplex transmission.

eWhen using half-duplex transmission, set the R$-232C CD terminal
check to "Enabled" (see Section 7.1).
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7.2.1 Setting priority of transmission to the AJ71C24 using half-duplex transmission

The following shows how to set the AJ71C24 to continue transmission when
the AJ71C24 and an external device (using half-duplex transmission) have
begun sending data to each other simuitaneously.

Setting Method]

(1) Transmission method

b18 to b1 bo

10FH | | | (Detault: 0)

Wirite 1.
[ 0: Full-dupiex transmission
1: Half-duplex transmission

POINT|

eSet bits b1 to b15 of address 10FH to either 0 or 1. (The AJ71C24 will
ignore the settings.)

(2) Priority setting when transmission has begun at the same time

b1s to bo
110H | ] (Defaurt: o)

Write 0. (This can be omitted since the default is 0.)

POINTl

If the priority of transmission is set, setting to buffer memory address 111H
is not required.

Example |

The CD terminal check is set to "Enabled". Half-duplex transmission is used and the priority
of transmission is set. (AJ71C24 1/O addresses: 80 to 9F)

(Sequence Program)

’——H—I Top | nHs | HioF | K1 | K1j—‘ Write *1* to buffer memory address 10FH.

Leave the setting of buffer memory
addresses 10BH and 110H for defaults.
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7.2.2 Setting non-priority of transmission to the AJ71C24 with the half-duplex transmission

The following shows how to set the AJ71C24 to discontinue transmission when
the AJ71C24 and an external device (using half-dupiex transmission) have
begun transmitting data to each other simultaneously.

(1) Setting "half-duplex transmission”, “non-priority”, and "not resend":

Procedure |

{1) Transmission method

b15 to b1 bO
10FH | | | (petautt: o)

Write 1.

[ 0: Full-duplex transrmission
1: Half-duplex transmission

POINTI

eoSet bits b1 to b15 of address 10FH to either 0 or 1. (The AJ71C24 will
ignore the settings.)

(2) Priority setting when transmission has begun simultaneously
bis to bo

110H | ] (Detautt: 0)

Write 1 to 255.
[ This data sets the send wait time when data
transmission is started or restarted. (Unit: 100 msec)

(3) Transmission method when data transmission Is restarted

b15 to bt b0
11K | | (efaurt: o)
Write 0, (This can be omitted since the defaultis 0.)
[0: Not resend
1: Resend
POINT

Set bits b1 to b15 of address 111H either to 0 or 1. (The AJ71C24 will
ignore the settings.)

Example|

The CD terminal check is set to "Enabled”. Half-duplex transmission is used and the

non-priority of transmission and “not resend" are set. (Send wait time: 300 msec) (AJ71C24
1/0 addresses: 80 to 9F)

(Sequence Program)

’—H—[: TOP | Hs |H10F| K1 | K1 J~— Write "1" to buffer memory address 10FH.
| w8

TOP

H | H110 | K3 | K1 !—— Write “3" to buffer memory address 110H.

Leave the setting of buffer memory
addresses 10BH and 111H for defauits.
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(2) To set "half-duplex transmission*, *non-priority", and resend.

Setting Method |

(1)} Transmission method
b15 to b1 bo
10FH L | | (Defauit: 0)

L Wirite 1.

0: Full-duplex transmission
1: Half-duplex transmission

POINT|

Set bits b1 to b15 of address 10FH to either 0 or 1. (The AJ71C24 will
ignore the settings.)

(2) Priority setting when transmission has begun simultaneously
b15 to b0

110H | | (Detault: 0)

I Write 1 to 255.
[ This data sets the transmission wait time when data
transmission is started or restarted. (Unit: 10 msec)

(3) Transmission method when data transmission is restarted

b15 to b1 bO
11H | | | (Defaut: o)
I Whrite 0. (This can be omitted since the default is 0.)
[0: Not resend
1: Resend

POINT

Set bits b1 to b15 of address 111H to either 0 or 1. (The AJ71C24 will
ignore the settings.)

Example|

The CD terminal check is set to *Enabled®. Half-duplex transmission is used and the
non-priority of transmission and *resend* are set. (Send wait time: 100 msec) (AJ71C24

I/O addresses: 80 to 9F)

{Sequence Program)

}—{ TOP | H8 | H10F | K1 l Ki Write “1" to buffer memory address 10FH.
TOP | H8 | H110 l K10 | K1 Write "10" to buffer memory address 110H,
ToP | He | Hi11 [ ki | Kk Write *1° to buffer memory address 111H.
Leave the setting of buffer memory address 10BH
for default.
7-6
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7.3 Reading Transmission Error Data

This section expiains the contents of the buffer memory area where the
ON/OFF status of the error LEDs are stored. It also shows how to turn LEDS
which are lit OFF.

7.3.1 Reading the error LED display status
{1) Error LED display status storage area

The ON/OFF status of the error LEDs are stored in address 101H of the
buffer memory (see below).

b15 b14tob8 b7 b6 b5 b4 b3 b2 bt b0

101H] | I

L 2em (LED No.16)
L 2.P/S (LED No.17)
2-PRO (LED No.18)
2-SI0 (LED No.19)

4-C/N (LED No.20)

4-P/S (LED No.21)
4-PRO (LED No.22)

4810 (LED No.23)
1: LED it
error occurred
No-protocol send data length error 0: LED not lit
( Section 9.6 gives details.) no arror

{2) Program example to read the error LED display status storage area

This gives an example of a program using the sequence program
[FROM] to read the error LED display ON/OFF status stored in buffer
memory address 101H.

Program exampie to read the error LED display status storage area
{AJ71C24 1/O addresses 80 to 9F)

— |_| FROMP| He | H101 l Do 1 KA |_| Read the contents of the error LED display
| status storage area to address DO

|
l
b15 bt4 to bB b7 b6 bS5 b4 b3 b2 bl b0 .. This shows that the 2-PRO

po[o [ — JoJoJoJoJoJ1JoT o] GoRIRdE o orornae:
occurred,

Section 4.2.2 gives details about the ON/OFF state of each bit in the error LED display area,
Section 11 gives detalls about error processing.

Sections 3.5.2 and 3.5.3 give details about 2-S10 (LED No.19) and 4-SIO (LED Neo.23).
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7.3.2 Turning OFF error LEDs

When an error LED turns ON, it stays ON (lit) even when the cause of the
error has been eliminated.

To turn OFF the lit LED, *1* must be written to the appropriate bit of address
102H of the buffer memory, using the sequence program TO instruction.

(1) Error LED turn-OFF request area

b15 bld4tob8 b7 b6 bS5 b4 b3 b2 bl bo
ool [T [ [T T T T T
L 20/N (LED No.16)

2-P/S (LED No.17)
2-PRO (LED No.18)
2-S10 (LED No.19)

4-C/N (LED No.20)

4-P/S (LED No.21)

4-PRO (LED No.22)
4-810 (LED No.23)
1: Tumn-OFF
request
0: No processing

No-protocol send data
error clear
[1: Clear request

0: No processing
(2) Program example to turn OFF error LEDs

A sequence program example to turn OFF LED 2-C/N (LED No.16) and
LED 4-PRO (LED No.22) is given below,

}——l I T1oP | Hs ] Hio2 [ Hooa1 | k.

|
b15 bi4 to b8 b7 b6 b5 b4 b3 b2 bl bd

102H[ 0 | o1 [oJoJoJoJo]

POINTSl

(1) The LED turn-OFF request is only valid when it is written.

(2) Relevant data in the error LED display status storage area at address
101H is cleared when the LED turn-OFF request is made. Data at
address 102H remains as written.

(3) If the error data has not been cleared after the LED turn-OFF request
is made, the corresponding bit in the error LED display status
storage area turns the error LED ON again.

7-8

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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7.4 Settings in the No-Protocol Mode

This section describes setting methods and gives no-protocol mode ex-
amples.

7.4.1 Setting the no-protocol mode receive-completed code (for receive with variable-length data)

How to set and modify the receive-completed code and the sequence
program for the receive processing with variable-length data are shown
below.

Setting Method |

bi5 to b8b7 to b0
Buffer memory address 100H 0 0| | Default 0DOAH (CR, LF)

Enter the required completed code } When the

Always write 00H fo the higher 8 bits | SomPiotoa

POINTS

(1) The completed code can be set to any value which makes 1 byte in
the range of 00H to FFH. Since the default value setting is ODOAH,
when the CR and LF codes are received during the data receive, the
read request is transmitted to the sequence program (Xn1 is ON). If
the default setting has been changed, when a modified completed
code is received during the data receive, the read request is trans-
mitted to the sequence program.

(2) If the length of data to complete data receive is also set, the read
request for the received data is transmitted when the completed
code or the set length of data {whichever comes first) is received.
{(Xn1 is ON) '

(3) If the completed code is not set, set buffer memory address 100H to
FFFFH. This enables only the setting of data length to complete
receive, and the read of received data by fixed data length is
enabled.

Example|

To set the end code to ETX (03H) (AJ71C24 1/O addresses 80 to 9F)

{Sequence Program)

Write the ASCIl code for ETX (03H) to
l | Top l Hg ‘ H100 | H0003 | K1 buffer memory address 100H
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7.4.2 Specifying no-protocol receive completion data length (fixed length)

How to complete the data receive and set the data length are given below
along with a sequence program example.

Setting Method |

b15 to b0
Buffer memory address 108H I

Wirite the amount of received data
(default: 127 words)

POINTS

(1) Set the iength of data to complete the data receive in the following
ranges:

Length of data received < no-protocol mode buffer size (when word
units are set)

Length of data received < no-protocol mode buffer size x 2 (when
byte units are set)

if the received data length is larger than the no-protocol mode buffer
size, then it is automatically set equal to the no-protocol mode buffer
size.

(2) Section 7.4.3 describes the selection of a word or byte unit for the
data length to complete data receive.

(3) I the receive-completed code is set, the read request for the received
data is transmitted when the completed code or the set data length
(whichever comes first) is received. (Xn1 is ON)

(4) To read the received data by fixed length without setting the com-
pleted code, do the following setting:

; Write FFFFH,
b15 to b8b7 to b0

Buffer memory address 100H F F I F F
Buffer memory address 108H

I— Write the length of received data
(default : 127 words)

Example |

To set the fixed length at which data receive is complete to 15 words in the case of the
read of received data only by fixed length (AJ71C24 I/O addresses 80 to 9F)

{Sequence Program)

To specify the fixed length, write HFFFF
Top | H100 | HFFFF | K1 to buffer memory address 100H.
TOP ]

8 | Hios | ks | i

Write "15" to buffer memory address 108H.
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7.4.3 Setting a word or byte unit in the no-protocol mode

This section shows how to set the word or byte unit for data communications
and gives an exampie.

Setting Method|

b15 to b1 b0
Buffer memory address 103H I I (Default 0: word unit)
L Wirite 1.
0: word unit
[ 1: byte unit
POINTS|

(1) The word or byte unit set here only applies to comunications data in
the no-protocol/bidirectional mode and on-demand data using a
dedicated protocol.

{2) Set bits b1 to b15 of address 103H to either G or 1. (The AJ71C24 will
ignore the settings.)

Example|

To set the byte unit (AJ71C24 {/O addresses 80 to 9F)

(Sequence Program)

Write "1 (byte unit) to buffer memory
}—H——| TOP | Hs | Hi108 | k1 | ki PN i by
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7.4.4 Setting a buffer memory area for no-protocol send

This section describes how to set the AJ71C24 buifer memory area to store
data transmitted from the PC CPU to an external device in the no-protocol
mode and gives an example,

When the bidirectional mode setting area (address 112H) is set to *1*, this
memory area is set for bidirectional mode transmission.

l* Write the head address in hexadecimal
bi15 o b0

104H (Head address setting) (Default : OH)
105H (Buffer size setting) (Default : 80H)

Setting Method|

Write the memory size (number of
addresses) in hexadecimal,

POINTS|

(1) Buffer memory addresses 100H to 11FH are for the special applica-
tions area and should not be set.

(2) When other kinds of devices are also used, make sure that the
specified range does not overlap the no-protocol receive area or the
on-demand data area.

(3) Buffer memory address 105H should include the storage area of the
no-protocol send data length.

(4) If any range except the user area is set, the AJ71C24 will execute
operations with defaults including the areas mentioned in (2) above.

Example |
To set the head address to 120H and the memory size to 100H (AJ71C24 1/O addresses|
80 to 9F).
(Sequence Program)
[ TOP | Hs | Hi04 | Hiz0 [ K1 Write H120 to buffer memory address 104H.
‘: TOP | Hs [ Hios [ H100 [ Ki Write H100 to buffer memory address 105H,
Address Buffer memory
oH
— 104H 120H Shows that the head address is 120H.
105H 100H Shows that the memory size is 100H.
120H Data length siorage area
for the no-protocol send
to [T -~ - ——=7 Area for no-protocol send (100H addresses)
E— Buffer memory area for
the no-protocol send
21FH (send data storage area)
=|= o~
7FFH |
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7.4.5 Setting a buffer memory area for no-protocol receive

This section shows how to set the AJ71C24 buffer memory area to store data

the PC CPU received from the external device in the no-protocol mode. An
example is also given,

When the bidirectional mode setting area (address 112H) is set to *1°, this
memory area is set for bidirectional mode transmission.

Setting Method

l——_ Wirite the head address in hexadecimal
b15

to b0
106H (Head address setting)

(Default : 80H)
107H (Bufier size setting)

(Default: 80H)

Write the memory size (number of
addresses) in hexadecimal.

POINTS |

(1) Buffer memory addresses 100H to 11FH are for the special applica-
tion area and should not be set.

(2) Make sure that the specified range does not overlap the no-protocol
mode send area or the on-demand data area.

(3) Buffer memory address 107H should include the storage area of the
no-protocol receive data length.

(4) If any range except the user area is set, the AJ71C24 will execute
operations with defaults including the areas mentioned in (2) above.

Example|

To set the head address to 300H and the memory size to 120H (AJ71C24 I/O
addresses 80 to 9F)
(Sequence Program)

| TOP | H8 | H106 | H300 | Ki Write H300 to buffer memory address 106H.
TOoP |

Ha [ H107 [ H120 [ K1

Write H120 to buffer memory address 107H.

Address  Buffer memory
oH
o= -3
—— 106H 300H Shows that the leading address is 300H.
— 107H 120H Shows that the memeory length is 120H.
300H | Data length storage area for
the no-protocol receive
to [Butfer memory area for | Area for no-protocol send (120H addresses)
- the no-protocol receive
{received data storage
41FH | area)
b oy
7FFH
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7.5 Settings in the Bidirectional Mode

This section describes how to set items in the bidirectional mode and gives
examples.

The defaults set with the buffer memory section are for the no-protocol mode.
When the interface mentioned in (1) is used in the no-protocol mode, all
settings mentioned in this section are not necessary.

(1)

@)

3)

(@)

Setting the bidirectional mode (address 112H)

When the mode setting switch (see Section 4.3.1) is set to "1" to "8", set
the mode for the following interfaces to the bidirectional mode (see
Section 4.3.1).

¢ When the mode switch setting is *1* to *4*: R$-422 interface

e 'When the mode switch setting is *5" to "8"; RS-232C interface
Setting the time-out check time (address 113H)

Set the time-out check time which specifies the time from the beginning
of data send to a computer connected through the bidirectional mode
interface until the reception of the response message (see the figure in
Section 10.5.1).

Valid/invalid setting of data at simultaneous transmission (address 114H)

Set the data transmitted and received by the AJ71C24 to valid/invalid
when a computer and the AJ71C24 begin simultaneously full-duplex
send in the bidirectional mode (see Section 10.6),

Setting the check sum enable/disable {address 115H)

Set whether the check sum code is added or not added to the message
when transmitted between the AJ71C24 and a computer in the bidirec-
tional mode. (see Section 10.5.2 (4)).

This setting is unrelated to the check sum setting (for dedicated
protocol) with SW21 of the AJ71C24.

POINT|

Sections 7.4.3 to 7.4.5 give the settings of the following areas used in
the bidirectional mode. (Since the explanations in Sections 7.4.3t0 7.4.5
are for the no-protocol mode, change the mode from non-protocol to
bidirectional when referring to these sections.)

e Bidirectional word/byte setting area: . ... Section 7.4.3
e Bidirectionalsend area: ............ Section 7.4.4
® Bidirectional receivearea: ........... Section 7.4.5

The mode with the dedicated protocol which is set with the mode setting
switch is always valid for the interface set to the dedicated protocol.
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Setting Method|

(1) Bidirectional mode

b1S to b0

Buffer memory
address 112H l |

(Default: 0)

Write 1.
[0: No-protocol mede
1: Bidirectional mode

POINTl

When the bidirectional mode is set, settings with buffer memory addres-
ses 113H to 115H are valid.

{2) Time-out check time

b1S 1o b0

Buffer memory |

address 113H l {Default: OH)

I Write OH to FFFFH.
[ OH: Time-out check disabled (infinite wait)
1H to FFFFH: Time-out check enabled
Set value is processed as 1 to
65535 which is the time-out check time.
Time-out check is executed during the
response message wait.
{Unit: 100 msec)

(3) Data valid/invalid at simultaneous transmission

Buffer memory

b16 to b8 b7 to bo
address 114H |

| | (Detauit: 0000H)

I_.; Write 1 or 0.

 0: Received data valid:
The ACK code is transmitted after receiving data.
L 1: Received data invalid:
Received data is ignored.
Write 1 or 0.
[ 0: Send data valid:
Waits for the response message after sending data

{(4) Check sum enable/disable 1: Send data invalid:
. - Data send error occurs and the operation ends,

bi5 to b0
Buffer memory
address 115H l (Default: 0)
Write 1 or 0.
[O: {Check sum enable added))
1: (Check sum disabled not added.)
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Setting Method |

(Sequence Program)

(1) Setting the bidirectional mode with the following conditions

(AJ71C24 1/O addresses: 80 to 9F)

1) Set the bidirectional mode.

2) Set the time-out check time to 2 seconds. The setting value is
20 (14H).

3) Set the send data to "invalid® and the received data to *valid" for
simultaneous transmission.

4) Set the check sum to "disable"

[ TOP | H8 | H112 [ K1 [ K1 Write "1" to buffer memory address 112H.
TOP | H8 I H113 | Hi4 ] K1 Write H14 to buffer memory address 113H.
TOP | H8 | Hi114 | Hioo | K1 Write H100 to buffer memory address 114H.
ToP | H8 | H1 IS [ kKt [ K Write *1" to buffer memory address 115H.

(Sequence Program)

(2) Setting the bidirectional mode with the following conditions

(AJ71C24 )/O addresses: 110 to 12F)

1) Set the bidirectional mode.
2) Set the time-out check time to *infinite".

3) Set the send data to *valid" and the received data to *valid® for
simultaneous transmission.

4) Set the check sum to *enable".

|—|F——| TOP [ Hit [ Hiz [ K1 [ 1 }—-1 Write *1* to buffer memory address 112H.

Leave settings of buffer memory addresses
113H for 115H for defaults,

7-16

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




7. INITIAL SETTING OF TRANSMISSION CONTROL DATA TO
BUFFER MEMORY
MELSEC-A

7.6 Mode Switch Setting

The following shows how to set items during mode switching and gives an
example.

7.6.1 Reading in the mode setting state

This section expiains how to read a currently-executed mode number after
the mode is switched.

Setting Method |

b15 to b0

118H r

The mode number (1H to DH) cumrently being executed is stored.

Before switching the mode, the value that corresponds to
the number (1 to D) set by the mode setting switch is stored.

After switching the mode, numbers designated during mode
switching are stored.

Reading Example |
To read the mode number currently being executed (AJ71C24 I/O addresses 80 to 9F)

1 ‘ The mode number is read from
rFHOMP I Hs | H118 | Do [ K1 H buffer address 118H to DO,

Afler switching the mode of the AJ71C24 (as explained in Section 7.6.2) the current mode
number can be confirmed by reading the value in the designated mode-switching area (address
119H) of the buffer.

The lower four hits of the mode number are stored in 1H to DH.
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7.6.2 Mode switching designation

The following shows how to designate mode switching and gives an example
of a sequence program,

This section explains how to specify the designated mode switching area
(address 119H).

The following flowchart shows how to switch the mode.

( STALFIT )

:

Write the following value to the mode switch-
ing designation area:
010[ 1H

T Switching request mode number
|
I}

Check the AJ71C24 READY signal (Xn7).

When necessary, all connected devices are
informed that mode switching is being executed.

Did the READY signal go OFF?

AJT1C24 turng the READY signal (Xn7) OFF,

—_ YES (OFF) {When made switch processing starts, the

Check the AJ71C24 ready signal.

About
six seconds
Did the READY signal go ON?
e YES (ON) The AJ71C24 turns the READY signal ON
when the initial part of the mode switch
processing has been completed.

Read the value in the mode switching
designation area,

Are the higher bytes of
the read value in 02H?

©@H)

The AJ71C24 completes mode switch

(02H) processing,
Setting of the special-applications area is
Write the set value of the switched mode to enabled.
the special-applications area of the AJ71C24

buffer.

!

Read the value in the mode switching
designation area.

Change the higher bytes of the read value
from O2H to 00H,

Write the higher bytes, after changed to O0H,
to the mode switching designation area.

When necessary.

When necessary, all connected devices are
informed that mode switching has been

: completed.
( COMPLETED )
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Setting Method |

b1S to b8b7 to b0
119H | | |

I— The number (1H to DH) of the mode to be switched is written.
ored.

¢ 1H to DM correspond to the set values (1 to D) of the mode
setting switch (see Section 4.3.1).

® 0 is stored when the AJ71C24 starts up.

® After switching the mode, the changed mode number is stored
here,

OH : Without a mede switching request

1H : With a mode switching request

2H : Mode switching completed (written by the AJ71C24)

Example|

when the mode is switched from a PC CPU to mode number 1
(AJ71C24 1/O addresses 80 to 9F)

X87 Mode switching request

The switching request is
— ! PLS m changed into pulses.

Mo - .
A mode switching request
- 70 [H [ Hi19 [Hot01] K1 | g written,
SET The mode switching flag
is set
M1 X87 K10
] ¥ @ Initial processing starts.
To X87 |
- [FROM| H8 | H119 [ DO | K1 | | Afterthe initial processing

s i1s completed, mode switch-
{WAND[ Do |HFF00| D1 |__. ing completed is read.

4 = | b1 | Ho200 )
The set value of the The data numbers to be
switched mode is v_vritten } written differ depending
to the special applica- | [ on the communications
tions area of the buffer. method.

1 WAND | bo IHOOFF| D2J_' The mode switching
r completed in 02H is written

1 7o [H8 [ H119 [ D2 | k1 | [te00H.
RST

RST The mode switching flag
is reset,
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7.7 Transmission Control Setting

The following shows how to set items during transmission control and gives
an example.

7.7.1 How to set transmission control

This section explains how to designate transmission control and gives an
example of a sequence program,

Setting Method |

bi5 to k10 b9 bB b7 to b1 bO

11AH|\| | l\l j (Default 0)

0 or 1 is written.

[ 0: DTR/DSR control is executed,

1: DC code control is executed. ... Control contents are designated
in bits 8 and 9,
0 or 1 is written,
0: Withot DC1DC3 contral DC1/DC3 send control and DC1/DC3
1: With DC1/DC3 control receive control are designated.

0 or 1 is written.

[o : Without DC2/0C4 control
1: With DC2/DC4 control (

DC2/DC4 send control and DC2/DC4
receive control are designated,

Example| (AJT1G24 O addresses 80 to OF)
(1) When DC1/DC3 send control and receive control are executed

(Sequence program)

‘—| F— Top | Hs | H11a [ Hoto1]| ki H HO101 is written to butfer address 11AH.

(2) When DC1/DC3 and DC2/DC4 send control and receive control are executed

(Sequence program)

}——1 — 1op | H8 [ H11a [Hosot| «i1 H HO301 is written to buffer address 11AH.

(3) When DTR/DSR controf is executed

(Sequence program)

'——I I Top | Hs [ H11a [ Hoooo| ki }—| HO000 i written to buffer address 11AH.

(4) When the transmission control function is not used

(Sequence program)

'——||—| TOP | Hs | Hi1a [ Hooot]| ki }——{ HOOO01 is written to buffer address 11AH.
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7.7.2 Settings for changing the addresses of DC1 to DC4 codes’

This section describes how to chénge the addresses of DC1 to DC4 codes
and gives an example of a sequence program.
When changing a DC code address, designate the corresponding DC code.

(Thus, when changing DC1, designate DC1 and DC3.)

Setting Method |

b1 to b8 b7 to bo
11BH | | |

L—— DC1 code (default 11H)

DC3 code (default 13H)

b15 to b8 b7 to b0

11CH | |
L— DC2 code (default 12H)
DC4 code (default 14H)
POINT
The DC1 to DC4 codes which are to be changed can be set in the range
of 00H to FFH.
Example | (AJ71C24 /O addresses 80 to 9F)

(1) To change the DC1 code address to 91H and the DC3 code address to 93H
(Sequence program)

TOP | H8 | H11B [H9391 | KI |——| GCode 91H of DC1 and code 93H of DC3
are written to buffer address 11BH.
TOP | Hs | H1A | Hoto1 | K1 [—— 101H is written to buffer address 11AH.

(2) To change the DC1 to DC4 code addresses to 91H through 94H

(Sequence program)
ToP | W | H118 | H9391 | KI_ || 533'me wittonto bufer acrase 1184,
Eop [ ta [ 1110 [ Mooz | KI_F—|  qrowition 1o bufr acdhess 1160

TO

P | Ha | H11A | Ho301| K1 |  301H s written to buffer address 11AH.

POINT|

When changing the default values of DC codes, designate DC1/DC3
control and DC2/DC4 control to buffer address 11AH after changing the
values in buffer addresses 11BH to 11CH.
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8. COMMUNICATIONS USING DEDICATED PROTOCOLS

This chapter explains the details and methods of specifying control
protocols 1 to 4 along with examples.

8.1 Data Flow in Communications with Dedicated Protocols

(1) The computer reads data from the PC CPU

Computer
PC CPU AJ71C24
{2) Command
{3) Read request m _,r
Sequence \ o8 yi {7) Varlous data
program (6) Various data | " __ __ {10) Response
l_Buﬂ‘er memory o .
(5) Data g - o?evica memory informa- )
- ion st
Speclal function module [ o Eytansion file register Fea
&) information
(4) Read ;u;et—l ® Sequence program Data com-
e memoryl * Micrecomputer program munications
fap—— — | ¢ Comment program
& Parameter
® PC CPU information
(2) The computer sends data to the PC CPU
Computer
PG CPU AJ71C24
{2) Commands, data, stc.
(3) Write request /;‘\
uence A\ (6) Response
Sl;qogram (5) Result _—__\_i .
Buffer memory
L ———— . ¢ Device memory information
& Extension file register infor-
Special function module mation
—— ke — ® Sequence program
rpwic, memory N (4) Write ™ autter | & Microcomputer program Data com-
| ete. " e memoryl o Comment munlcations
L - - ——- ® Parameter pregram
® PC CPU information

(3) The PC CPU sends data to the computer

Computer
PC CPU AJ7IC24
oS (5) Data
1
2) Send request {6)

Sequence ¢ On-demand data
program + Data (3) /g | Resutt

= —

| Bufter memory (6)Read

{1) Send request +
Data write request Special function module

Device memory,—l f Buffer Data com-
| I | | munications
etc. memory
L~ _ pmeme

program

The OS (operating system) shown in the above illustrations is the software that uses resources
such as the PC CPU, memory, terminals, files, and network efficiently.

In this manual, this software is described as the system program or system.
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8.2.1 To write data to the special use area In buffer memory

(1)

()

3

4

Buffer memory is not backed up by a battery.

When the power is turned ON, the PC CPU is reset, or the mode is
switched. all data in the buffer is set to default values. Therefore,
whenever the power is turned ON, the CPU is reset, or the mode is
switched, any data which has been changed from a default value must
be written to the buffer.

Except for the mode-switching area, data can only be written to the
special applications area using the TO instruction in a sequence pro-
gram. If data is written to the buffer memory using the command in a
computer program, the AJ71C24 will not operate correctly. Never try
to write data using a computer program,

If the following functions are used in combination with the dedicated
protocol, make sure to allocate the user area in buffer memory so that
the same area will not be used by different functions.

If the same area is allocated to different functions, the data in this area
is rewritten and communications will not be correctly executed.

e No-protocol mode transmission or bidirectional mode transmis-
sion

e No-protocol mode receive or bidirectional mode receive

¢ Buffer memory read/write {CR/CW command) function

# On-demand function

The memory areas preceding and following the special use area cannot
be allocated as a single area. The areas OH to FFH and 120H to 7FFH
must be recognized as independent areas.

Example: l
FFH
100H Special use area
A The on-demand buffer area cannot
T be allocated in this manner
11FH System area
120H

If the designation is made to process the send/receive data in the
no-protocol mode or bidirectional mode in units of words or bytes, the
on-demand data is processed in the same designated unit.
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8.2.2 PC CPU operation during data communications

(1)

(2

PC CPU scan time

In response to the access request from the AJ71C24, the PC CPU
processes only a single request in each END processing while the PC
CPU is running.

Therefore, the scan time is extended by the time used for processing.

For intervening and processing times required for communications
between the AJ71C24 and PC CPU, see Appendix 5.

The scan time is extended approximately 0.2 msec if an AJ71C24 is
installed (0.1 msec for an A3H, A2A (S1), or ASACPU), even if the PC
CPU is not linked.

Simultaneous access

Because the PC CPU executes only a single processing in END
processing, if the PC CPU is accessed by more than one AJ71C24,
access to the PC CPU is suspended until other processing is com-
pleted. Thus, the number of times scanning is done is increased.
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8.2.3 Precautions during data communications

(1)

()

3

(4)

(5)

(6)

The conditions under which the AJ71C24 transmission sequence is
initialized are as follows:

e The power supply is turned ON, the PC CPU is reset with the reset
switch, or the mode of the AJ71C24 is switched.

¢ Data communications is completed normally.
¢ The control code EOT or CL is received.
#The NAK control code is received.

e During fult-duplex communications through the RS-232C interface,
the CD signal is turned OFF.

(The ON/OFF status of the CD signal is ignored if the CD terminal
check function is disabled.)

NULL code transmission from the AJ71C24

A framing error might occur in the AJ71C24 if nothing is sent from the
computer to the AJ71C24 via the RS-422 interface. In this case, the
AJ71C24 sends "00H" (NULL code) to the computer. These NULL codes
should be ignored by the computer.

The computer should also ignore all data sent from the AJ71C24 prior
to an STX, ACK, or NAK code.

NAK response from the AJ71C24

The NAK response is given from the AJ71C24 to the computer using
the dedicated protocol if an error is detected. Therefore, the NAK
response may be output even while the computer is sending datain the
full-duplex communications mode.

Data link error processing

The AJ71C24 enters the standby state (see Section 3.6 1/O list for
programmable controller CPU) if a data link error occurs during data
communications with a PC CPU (the PC CPU number being other than
FFH) on MELSECNET()l), MELSECNET/B.

If an error is detected by the computer when executing the time check,
send a clear command (EQT or CL, see Section 8.4.5 (1)) to initialize
the transmission sequence.

Sending a command from the computer

When sending a command from the computer to the AJ71C24 using the
dedicated protocol, send the command only after the data communica-
tions called by the preceding command is completed.

Replacing a PC CPU on the data link system
After starting up the AJ71C24, if a PC CPU on the data link system is

replaced by a different model PC CPU, start up the AJ71C24 again.

(First, reset the power supply to the self station’s PC CPU, then reset
the CPU, and then switch the mode of the AJ71C24.)
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8.3 Basics of Dedicated Protocol Control Procedures

(1) Reading data by the computer from the AJ71C24

A
Area A (o] Area
K

oZm

Computer

AJ71C24

s !
T: Area B
X

(a) Areas A and C indicate transmission from the external device to the
AJ71C24.

(b) Area B indicates transmission from the AJ71C24 to the external
device.

(c) Computer programs are created so that ali data is transmitted from
left to right.

(Example: In area A, data is transmitted to the right after the ENQ
signal.)

(d) Area C of the program completes data communications (whether
communications are being carried out or not) and permits the next
data communications to be carried out.

(2) Writing data by the computer to the AJ71C24

oZm

I
Computer " Area A
3

AJ71C24

A
c Area B
K

(a) Area A indicates transmission from the external dewce to the
AJ71C24.

(b) Area B indicates transmission from the AJ71C24 to the external
device.

(c) Computer programs are created so that all data is transmitted from
left to right,.

(Example: In Area A, data is transmitted to the right after the ENQ
signal.)
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8.4 Basic Formats of Dedicated Protocol

There are 4 formats of control protocol. Any of these formats can be
designated by selecting the mode setting switch (Section 4.3.1) or mode
number during mode switching. The differences between the control for-

mats (based on format 1) are as follows:
Format 2 : Format 1 with block number added.
Format 3 : Format 1 with STX and ETX added.
Format 4 : Format 1 with CR and LF added.

The following sections describe details of the four control protocols and the
meanings of individual items.
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8.4.1 Control format 1
St. No. : Station number

Description Control Protocol
T i
. N s | re
Transmission sequence A1 No. | No.
—— . HLIH L
or
T T 1 1 T L)
€ Sum A
Computer || St | PC Gom-Massanghamwmck c| 8t | PC
To read data | Mo | No. | mand |waittime| areaa code K| Ne- | No
from the PC HoLjH LlH, L H, L HotlH L
T T ¥
CPU to the AJTIC24 s el su
st. | PC | Character m
computer T No. | Ko | Caread [ |check
H,L|H, L H, L
or *
L{ T 1
NER A
i| No- | No | code
HiLlH L|H L
*
1 1 T T
E Sum
St | PC | Co Message | Characte
Computet 3 No. | No. [ mand |wah tine| —areac |check
HotjH LlH L H.o L
To write data T T
from the A71ca4 Al st | re
computer to T iooi K[ Ne- | Mo
the PC CPU ransmission secquence HotlH. L
or
T T 1
¥l st | rc |emor
k| Ne. | No. | code
NS N Y
(1) The sum check is enabled by DIP switch 21.
The sum check code only exists when the sum check is enabled by turning DIP switch 21 ON,
Remarks (2) The sum check is made for characters marked “** in these diagrams.
{3) In these diagrams, the contents of “character area A", “character area B”, and "character area C"
depend on the individual system. For details, see the relevant sections, The contents of all
character areas are the same for all 4 formats,
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8.4.2 Control format 2
St. No. : Station number

Description Control Protocol
] T T
T issi Nleiock]| st | Po
ransmission sequence x| Mo | No. | No.
ﬁ H, L|H, LIH, L
*
or
1 T T T L) ] T
E " arachar] SUM A
Block| St PC | Com- - Block| St | PC
To read data Gomputer g No. No. | mand Jwaktime! area A %?J‘ %[ N | No. | Ne.
from the PC HotlH, LW, LJH L H,L H LM L]H.L
T T 1 1
Pl totthe AdTIC24 Bock| st | Pe [oharacted & | Sum
computer ; Ne. | No. | No. | areaB ; check
H,L|H LIH, L H, L
or *
T T T T
Nleioek | st | pc | Enor
K No. No. | No. | code
HoLfH CIH LR L
L 3
T 1 1 1 T
E " ~ Sum
Block| 5t | PG | Com- ge|Character|
Computer g Mo. | No. | No. | mand [waktime| areaC ‘;oh%":‘
H L[H LIH LlH L H,L
T T T
To write data Ad71C24 Abmock| st | re
from the v— €' no. | No. | Ne.
computer to H ulw olwoo
the PC CPU Transmission sequence - : -
or
T 1 1 T
A Block | St PG | Error
K No. | No. | No. | code
H, LlH, L]H, L|H, L
(1) The sum check is enabled by DIP switch 21,
The sum check code only exists when the sum check is enabled by turning DIP switch 21 ON.
Y g
Remarks (2) The sum check is made for characters marked “*” in these diagrams.
(3) In these diagrams, the contents of “character area A”, “character area B", and “character area C"
depend on the individual system. For detalls, see the relevant sections. The contents of all
character areas are the same for all 4 formats.
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8.4.3 Control format 3
St. No. : Station number

Description Control Protocol
L) T T
s E
Transmission sequence X e | hs [NV M
ﬂ N H,L|H, ¢ ,
or
T 1 13 T 1 T T
8 " Sum s E
Computer {T| & [ PO ( Com: | M T [check |31 Is a|F
To read data x| No- | Ne. | mand | waittime | area A E:odo x| Ne. | No. G M
from the PG HotlH LW, L H, L HtlH | |
T 1
CPU to the AJT1C24 s £ s::m
St PC | Character
computer I No. | No. | "areaB ; m“
H LiH, L H, L
or *
T T T T
s E
LB
Hotjr, Ll JH L
*
) €] Sum
St. PC | Com- Characte
Oompuwr; No. | No. | mand m arenC I "c':,?
HojH L]H, L H, L
;l'o wrtil:e data AJTIC24 - T r T -
rom the —— st | Pc
computer to - iss] x| No. | no. |® G|1
the PC CPU ransmission sequence H,Lln, L .
or
Sl s | ec Eror
; No. | No. [N Nicode [T
HLjr, L] , |H,L
(1) The sum check is enabled by DIP switch 21.
The sum check code only exists when the sum check is enabled by turning DIP switch 21 ON.
Remarks (2) The sum check is made for characters marked "*” in these diagrams.
(3} In these diagrams, the contents of “character area A", “character area B", and “character area C"
depend on the individual system. For details, see the relevant sections, The contents of all
character areas are the same for all 4 formats.
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8.4.4 Control format 4
St. No. : Station number

Description Control Protocol
L) T T
L. R st | pc|e 2
Transmission sequence k] No. | Mo |R F
> Hilo L
b or
1 T T T L) T 4 T
E Sum jC A
Computer | N St. | PC | Com- |Message [Character| o\ cl & PC |C L
To read data Q No. | No. { mand {waittime | area A code |R K No. | Ne. |p
from the PC H tjH LIH, L 0 . I N
T T 1
CPU to the AJ71C24
computer 3| 8t | Po foherecter§l Sack|® *
X No. | No. | areaB x | code E
H otlH L H L],
or *
1 T 3 T
2 St. PC | Emor |[© L
k| No. | No. |code | ¢
H LfH L{H L]
*
T T T T 1
E Sum |C L
St, PC | Com- [Message| Character
Computer |N| 5. | No. | mand |waitima| aeac |ohesk|q ¢
H LlH L|H L Hot] |
To write data AJTIC24 T T T
from the ﬁ Al g PC
Clne. | N
computer to Y .. K . o,
the PC CPU Transmission sequence e
or
T T T T
Bl st | P |Emor|©
K No. | No. R
H LiH L H L]
(1) The sum check is enabled by DIP switch 21.
The sum check code only exists when the sum check is enabled by turning DIP switch 21 ON.
Remarks {2) The sum check is made for characters marked “*” in these diagrams.
(3) In these diagrams, the contents of “character area A", “character area B", and *character area C”
depend on the individual system. For details, see the relevant sections, The contents of all
character areas are the same for all 4 formats.
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8.4.5 Setting protocol data
(1) Control code

All control codes are sent and received in hexadecimal. They are
shown in the following table.

Code Code
Signal (Hexadecimal) Description Signal (Hexadecimal) Description
NUL OOH Nuli LF 0AH Line Feed
STX 02H Start of Text CL oCH Clear
ETX 03H End of Text CR ODH Cartiage Return
End of Negative
EOT 04H Transmission NAK 15H Acknowledge
ENQ 05H Enquiry G 47H Good
ACK 06H Acknowledge N 4EH No Good

(a) The NUL code (00H) is ignored in all messages. If a NUL code is
included in a message, it is processed as if it did not exist.

(b} In format 3, control code “GG” is equivalent to ACK and “NN" is
equivalent to NAK,

(c) Afterreceiving an EOT or CL code, the AJ71C24 initializes transmis-
sion but does not answer. The initializing code depends on the
format as indicated below. At this time there is no answer from the

AJ71C24.
Format 1103 Format 4

E E|CciL

0 QO I
T T i F

or or l
Cc c|c ., L

Computer Computer I
. F

AJ71C24 AJT1C24

(2) Block number

The block number is an optional number assigned as a data reference
number for the computer. Block numbers are used to arrange data, etc.
Block numbers may be from 00H to FFH in 2-digit ASCII (hexadecimal):
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(3) Station number

The station number is set by the station number setting switch on the

front of the AJ71C24. It identify file which AJ71C24 in a station to
access.

Station numbers must be in the range of 00H to 1FH (0 to 31} in 2-digit
ASCI| (hexadecimal).

POINTS |

{1) The station number setting switch is set to a decimal value, but the
station number is specified in hexadecimal. Example: Switch setting
“10" corresponds to station number “0AH" specified in the protocol.

{(2) For the global operation, specify station number “FFH”. If 0 to 31 (00H
to 1FH) is specified, “Xn2” turns ON at that station number only. For
details, see Section 8.13.

(3) To execute data communications between the computers in the m:n
multi-drop link, set the station number at the computer side. in the
range of 128 to 159 (80H to 9FH).

in this setting, the station numbers are determined according to the
rule set by the computers.

For details, see Section 6.2.1.

Example:
Computer
-
AJ71C24 AJ71C24 AJ71C24 AJ71C24
Station No. 0 Station No. 1 Station No, 2 Station No. 31
PCCPUNo.FFH PCCPUNo. FFH PC CPU No. FFH PC CPU No., FFH

Station numbers do not need to be sequential.
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(4) PC CPU number

The PC CPU number determines which PC CPU on MELSECNET(Il),
MELSECNET/B to access.

The PC CPU number may be from 00H to 40H/20H (00 to 64/32) in
2-digit ASCil (hexadecimal).

(a) Accessing PC CPUs equipped with AJ71C24 to which a computer
is connected

Set all PC CPU numbers to FF (self) using the computer. Use any
function except the on-demand function.

(b) Accessing PC CPUs on MELSECNET(ll), MELSECNET/B equipped
with AJ71C24

1) When computer and master station are connecterd
MELSECNET())) local and remote I/O stations MELSECNET/B
local stations: Set each slave link station number (1 to 64/32) in
hexadecimal (01H to 40H/20H)

2) When computer and local station are connected
MELSECNET(Il) master stations, MELSECNET/B master sta-
tions: Set the PC CPU number to 00H

(¢) The range of PC CPUs which can be accessed by setting the PC
CPU numbers is shown below.

VL Raster s e

 L1........Local station (@nd tier) |
—_— E L2/m ....Local station (2nd tien) E
: Master station :
s L3.........Local station (2nd tier) }
R4.......Remote IO station (2nd tier)
L | DU Local station (3rd tier) ¢
0 —— [ Computer } 12.........LoCal station (3rd tier) |
i p— Remote /O station  (3rd tier)
E ... Local station (3rd tier) E
bacemrassssaccvnsassnnrasaacansrns -l
PC CPU loaded PC CPUs to which a link is possible (PC CPU number)
M connected | Se L2/m
10 computer FR M©Q [L1(1) 2/0) L@ |R@ (M) |[12@ |B@ | M@
M o - o o o o* X X X X
L1 0 ) - X x X x X X X
L2/m ° ] X - X X ] (-] o™ o
I o X X [ X X - X X X
o Access to all devices possible by setting appropriate
PC CPU numbers
o*1  Aocess fo special-function module buffer memory possible by
setting appropriate PC CPU numbers

POINTi

If MELSECNET(ll) is replaced by MELSECNET/B in either tier, the range
of PC CPUs which can be accessed remains the same.

8-13

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




8. COMMUNICATIONS USING DEDICATED PROTOCOLS
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{5) Command

Used to specify the operation required, e.g. read, write, etc. Com-
mands must be in 2-digit ASCII.

(6) Message wait time

This is a time delay required for some computers to switch from send
to receive states. The message wait time determines the minimum
waiting time before the AJ71C24 sends data after receiving it from the
computer. Set this time in accordance with the computer specifica-
tions.

The message wait time may be set between 0 and 150 msec in units of
10 msec. The time is set from OH to FH (0 to 15) in 1-digit hexadecimal,
where 1 corresponds to 10 msec,

Example: Setting the message wait time

Message wait time  Waiting time
— (00 msec) not required.

Computer apm

AJT1C24 7_.

Transmission starts 100 msec later.
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(7) Sum check code

The sum check code is 2-digit ASCH representing the lower 1 byte (8
bits) of the sum derived from the BIN code representing the checked
data.

With DIP switch SW21 OFF, the sum check code is not added.

Example: If AB,C, and D are transferred in format 1, setting station
number 0, PC CPU number FF, command BR (batch read of
device memory), and message wait time to 30 msec, the sum
check code value is as shown below

T
Sum
E St PC " Message Characters
N No. No. wait time area %'::’:
Computer Qi g |F F|e m “gn “A* g ct D | Dr
OBH|[30H|30H |46H|46H |42H[52H]  33H  |41H|42H)43H | 44H | 42H [ 44H
AJT1C24

30H + 30H + 46H + 46H + 42H + 52H + 33H +

41H + 42H + 43H + 44H = 2BDH
s

' St. No. : Station number

(8) Error code

eIndicates an error following a NAK transmission.

e Error codes are transmitted as 2-digit ASCIl (hexadecimal) in the
range of 00H to FFH.

eIf two or more errors occur simultaneously, the error code of the
lowest number is transmitted.

@ For error code details, see Section 11.1.
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8.5 Transmission Sequence Timing Charts and Communications Time

(1) To read data from the PC CPU to the computer
(“*” indicates that the message wait time has been set.)

’ ‘ ‘ | | Il
E A
N c
Q K
Computer r
y Y A} ! 1
N Y * Wait (TW) K Ta ; Ta
Y AY ! [}
AN AY i !
\ A% : 1
AJ71C24 T
\\ s ‘ ‘ | |
~ T
N X
~
/ I \This period is 0 if the message wait time is
1 Read 1
! mwm:‘ﬂ' ! not set or message wait time is shorter than
: | communications time with the PC CPU.
C CPU
P To Ty ! T2 !
T !
I 1
Sequence i " ! 1
program ' - I |
END Step 0 END Step 0 END Step 0

For file register and parameter, an extra 1 scan plus T2 is required.

(2) To write data from the computer to the PC CPU
(“*” indicates that message wait time has been set.)

c \ ||
N
a
Computer T
hY N ! !
\\ \\ * Wa‘t ('rw) : 'l'4 :
Ay A% [} [
A A% I I
AY by r
AJT1C24
~ Check of PC CPU Data A \ l l
~  RUN/STOP, etc write c
N K
N \ . _
| 4 This period is 0 if the mes-
i\ Wiite 1| Wiite ! sage wait time is not set or
1 communica: 1| communica ! message wait time is shorter
: : . than communications time
PC CPU 1 i with the PC CPU.
Te Tt ! Tz ' Ts ' Ta '
+* * + !
] 1 1 1
] L 1 '
Sequence 4 1 Y I |
:rggram — 1 - ! 1
END Step 0 END Step 0 END Step 0

As shown above, communications between the AJ71C24 and the PC CPU is always made after
END. Therefore, the scan time is extended by the time used for communications.

Appendix 5 gives the communications time.

Section 3.3.1 gives the number of points processed per communication after END.
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(3) Communications time

This section describes how to calculate approximate communications
time from the start of data transmission from the computer to the
completion of all communications after a reply is sent from the
AJ71C24.

For TO to T4, see (1) and (2) on the previous page.
(a) To read data from the PC CPU to the computer

Communications time = T0 + (longer time of T1 + T2or TW) + T3 + T4

where,
T0, T3, T4 = 1/baud rate X the number of bits per character
(1+7/8+0/1+ 1/2% X the character length
' Start bit
Data length (7 or 8)
Parity bit (0 or 1)
Stop bit {1 or 2)
T © = maximum 1 scan time (since data entry to the PC CPU is made
after END processing. If the PC CPU is not running, T1 is 0.)
T2 = value in Appendix 5 :
™ = message wait time

{b) To write data from the computer to the PC CPU
Communications time = TO + {longertime of T1 + T2+ T3 + Tsor TW) + T4

where,
TO, T4 = 1/baud rate X the number of bits per character
(1+7/8+0/1+ 1/2% x the character length
Start bit
Data length (7 or 8)
Parity bit (0 or 1)
Stop bit (1 or 2)
™ = maximum 1 scan time (since data entry to the PC CPU is made
after END processing. If the PC CPU is not running, T1 is 0.)
T2, T3 = value in Appendix §
{For functions processed in 1 scan, T3 is 0.)
™ = message wait time
T5 = 1 scantime
(For functions processed in one scan, TS is 0.)
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(4) Transmission time through Data link systems

(a) The transmission time (T1) for data transmission by specifying the
PC CPU number to a PC CPU on MELSECNET(ll), MELSECNET/B
not equipped with an AJ71C24 is calculated as follows:

¢ Local station

Transmission time éﬁ) = (Transmission delay time A *1 + scan time
for station 1 loaded with AJ71C24) x 2 *2

® Remote station

Transmission time (T1) = (Transmission delay time B *1 +
MELSECNET master station scan time) x 2 *2

*1 See the sections of the Data Link Reference Manual that explain
corresponding data link system transmission delay times.
Transmission delay time A

See the table which describes LRDP instruction processing
time.

Transmission delay time B

See the table which describes RFRP instruction processing
time.

*2  Substitute "x 3" for *x 2" in the above equations for the first data
communications after the power supplg to the relevant station
has been turned ON after the PC CPU has been reset.

If fewer than 11 stations are communicating, substitute (x 1 for
x 2) for the second (and subsequent) communications.

Example:

The transmission time for « MELSECNET master station equipped with|
AJ71C24 to read a local station device memory:

(Conditions: L<LS<M, M : 80 msec a1 : 10 msec)
Transmissiontime Ti = (Mx4 + a1x4+M)x2
= (B0x4+10x4 4+ 80)x2 =880
The transmission time is 880 msec, Where:
M : MELSECNET master station scan time
a1 : MELSECNET master station link refresh time
LS : Link scan time )
L : MELSECNET local station scan time
e Causes of delayed transmission time (T1)

Instructions requiring 2 scans for transmission (writing to device “R”,
etc.) need double the time derived from the equations above.

When other stations in the link are being monitored by an AG6GPP,
the transmission time doubles for each station to be monitored.

The Data Link Reference Manual gives details of the data link.

POINTI

Under some conditions, data transmission to a PC CPU on MELSEC-
NET(ll), MELSECNET/B not equipped with an AJ71C24 can cause a con-
siderable time delay.

This time delay can be reduced by carrying out all communications from
the computer to PC CPUs to stations equipped with an AJ71C24 (PC CPU
station number FFH) and all other data communications using the data
link (B, W).
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8.6 Character Area Data Transmission

The concept of transmission data handled as character areas when using
commands to carry out data communications between the computer and the
PC CPU is explained in this section. The data shown in the examples is
contained in character area B in the case of read and monitor, and in
character area C in the case of write, test, and monitor data register.

(1) Bit device memory read and write

The bit device memory can be handled in bit units (1 device point) or
word units (16 device points).

These units are described below.

(a) Bit units (1 point)

When the bit device memory is handled as bit units, the specified
number of device points from the specified head device in sequence
from the left are represented as 1 (31H) if the device is ON, or 0
{30H) if the device is OFF,

Example: Indication of the ON/OFF status of 5 points from M10

3 1 1 1
Number | | 1 1 T
Head device of device Data
points
M o 0 1 0|0 5|1 6 1 o 1
4DH | 30H |30H [31H [30H |30H |35H [314 | 30H |31H | 30H | 31H

Indicates that M14 is ON
Indicates that M13 is OFF
Indicates that M12 is ON
Indicates that M11 is OFF
Indicates that M10 is ON

{b) Word units (16 points)

When the bit device memory is handled as word units, each word
is expressed sequentially in hexadecimal values in 4-bit units from
the higher bit.

Example: Indication of the ON/OFF status of 32 points from M16

Number of device points is “02” because
memory is used in units of word,

1 T
I | | Number T T T T T T

Head device of device Data ' Data
points

]
M 06 0 1 8|0 2|A B 1 213 4 C O
4DH|30H| 30H | 31H | 36H | 30H| 32H| 41H| 42H| 31H | 32H| 33H | 34H [ 43H | 44H

g
g_l
]
e

'B15 B14 B13 B12 B11 BI0 B9 B8 "Ba B2 BI BO B15 B14 B13 BI12 B11 B10 BS B8 B7 B8 BS
1 ] 1 1 1 i 1 1 1 1 1 T 1 ] 1 1 1 i T T L) 1 T 1
| 1190110 | 1101111 | cloloi | o101 t1 0 | ol ol111 l 01 11010 | 1t11 010 | 1111011
1 1 L L 1 1 1 1 1 1 1 1 1 L 3 1 L 1 L 1 1 1 1 L
M M M M M M M M M M M M M M M M M M MMMMMMMMM M M M M
31 30 26 28 27 268 25 24 23 22 21 20 19 18 17 18 47 48 45 44 43 42 41 40 39 38 37 36 35 34 32 32
0 : represents ON
1 : represents OFF
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(2) Word device memory read and write

In the word device memory, each word is expressed sequentially in
hexadecimal values in 4-bit units from the higher bit.

Example; Indication of the contents of the D350 and D351 registers

Number of device points is “02"
because memory is used in units of word.

i | I I Nunluber T T T |I T | |
Head device of device Data, | Data
points |
oD 0o 3 5 o|2 Ss5|s5s & A B'1 7 0 F
441 130H | 33H | 35H1 30H | 30H ) a2+ | 35H | 36H | 41H] 42H} 31H) a7+ 30H | 46H

5 | 8
'B15 B14 B13 B12 811 B10 B9 08 B7 B8 B5 B4 B3 B2z B1 B0 B15 Bi4 B1a B12 B11 B1O B8 B8 B7 B6 B5 B4 B3 B2 Bl B0
T T T T 1 T T T T 1 1 T ¥ 1 1 b i 1
[0|1:0:1|0:1|1|0|1|0|1|0|1:0:|:||°|O|°|||O|1|1|1|0|0|0|0|1|1|1l1|
1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 3 1 1 i ]
Indicates that the content of register Indicates that the content of register
D350 is 56ABH (22187 in decimal) D351 is 170FH (5903 in decimal)

(1) Extension file memory read and write, buffer memory read and write,
and on-demand data when word units are specified are handled ac-
cording to the same principle as the word device memory.

{2) To output a character-string with the PR instruction externally after
transmitting it from the computer to the PC CPU, the processing should
be as shown below:

1) The character-string to be transmitted is developed into 2-byte
codes in units of characters.

Example: To transmit “18AFH Ca"toa sequence program,.
ugn ugn “pn “E® “H» uCHn

Codes..... 31H 38H 41H 46H 48H ODH

AN ANYAN AN ANYA

33H 31H 33H 384 34H 31H 34H 36H 34H 38H 30H 44H

u3n n1 " “3“ usu ugn ay» ugq “g" “qn “g" g uD-s

2) The character-string developed intc 2-byte codes is arranged in
units of 2 characters and sent to the AJ71C24.

Example: The character-string used in the above example in 1.

“31 384146 48 QD" “383146410D48”
“383146410D48" is sent from the computer to the AJ71C24.
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The AJ71C24 converts the data sent from the computer into binary data
and writes it to the designated device.

Example: To write the data composed in the above example in 2)
to DO to D2 in the PC CPU.

Data received by “ "
the AJ71C24 "3 8 3 1 4 6 4 1 0O D 4 8
Data converted ' \\ // \\ / / \\ / /
into binary data 3831H 4641H 0D48H

and written to

A ¥ '

b15 to b0 bis t© b0 bi15 to bo
L) I I L] I t I 3 T
I a 18 13 1 l 4 ¢ 8 4 1 ! ¢ 1 D | 4 8 ]
1 1 1 L 1 ). 1 1 L
(D0) (D1) {02
Characters
represented by ugn ugm upw “p” ucnn “yn
each 1 byte of data
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8.7 Device Memory Read/Write

8.7.1 Commands and device ranges
{1) The ACPU common commands and device ranges used for device
memory read/write are described below.
{a) ACPU common commands
Command Number of PC CPU Status
Points
Item Sym-| ASCHl Processing Contents Processed During During RUN
bol | Code per Com- | gyop (sw22 [ swa2
munications ON | OFF
B!t BR 424, 521 Fle.ads bit devices (X, Y, M, etc.) in units of 256 points
units points.
Reads bit devices (X, Y, M, et¢.) in units of 32 words
Batch Read 3 1 rd 16 points. 12 points) | © ° °
R WR 57H, 52H
units Reads word devices (D, R, T, C, etc.) in 64 points
units of points, P
Bit Writes data to bit devices (X, Y, M, etc.} in .
units BW | 42n, 57w units of points. 160 points
. Wirites data to bit devices (X, Y, M, etc.) in 10 words
Batech Weie Word units of 16 points. (160 points) | ° e x
its WW | 574,571
uni Writes data to word devices (D, R, T, C, 64 poirts
etc.) in units of points. po
Bit Sets/resets bit devices (X, Y, M, etc)) in
. BT 424, 54H | units of points by designating the devices 20 points
units A
and device numbers at random,
Test Sets/resets bit devices (X, Y, M, etc) in 10 words
(Random units of 16 points by designating the (160 points) o ° X
Write) Word devices and device numbers at random, po
s WwT 57H, 541
un Writes data to word devices (D, R, T, C,
ef¢.) in units of points by designating the 10 points
devices and device numbers at random,
Bit Sets the bit devices (X, Y, M, etc.) to be N
units BM | 42, 4Dw monitored in units of points. 40 points
gl:t:rtor Sets the bit devices (X, Y, M, etc.) to be 20 words* o o o
L . monitored in units of 16 points. (320 points)
Registration | Word [ s | o apy
units Sets the word devices (D, R, T, C, etc) to 20 boints
be monitored in units of points. P
Bf‘ns MB | 4DH, 42+
. un Monitors the devices registered for
Monitor monitoring. - ° ° °
Word | N | 4D, 4Ew
units
Note : o..... Executable

8§-22

X........ NOt @x@cutable

For the number of processing points indicated by an asterisk (*), the number
is one half of the values indicated in the table for the input device (x) when
PC CPUs other than the A3H CPU, A2ACPU(S1), and A3ACPU are used.
(See *1in 3.3.1 (1).)
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POINTI

When ACPU common commands are used to access the devices in an
A2ACPU(S1) or ASACPU, the device number ranges described in (b) can
be used.

Use the AnACPU dedicated commands described in (2) to access the
extension devices.

(b) Device ranges when ACPU common commands are used

The devices and device number ranges that can be used for the

device memory access operation are described below.

The device designation code consists of 5 characters.

Leading zeros in the device number (underlined zeros in X0070, for

example) can be expressed with a blank code (20H).

Device + Device number =5 characters
1 character 4 characters
(2 characters for T/C) (3 characters for T/C)
Bit Device Word Device
Device Number Decimal/ Device Number Decimal/
Device Ranges Heoxadecimal Device Range Hexadecimal
(Characters) Expression {Characters) Expression
. Timer .
Input X X0000 to XO7FF Hexadecimal (present value) T TNOOO te TN255 Decimal
. Counter ;
Output Y Y0000 to YO7FF Hexadecimal {present value) C CNOOO to CN255 Decimal
Internal relay M MO000 to M2047 Decimal Data register D D0O000 to D1023 Decimal
Latch relay L L0000 to L2047 Decimal Link register W WO000 to WO3FF Hexadecimal
Step relay S S0000 to 52047 Decimal File register A RO000 to RE19 Decimal
Link relay B BOO0O to BO3FF Hexadecimal Special register D | D9000 to D9255 Decimal
Annunciator F FO000 to FO255
Special relay M MS000 to M9255
Timer (contact) T | TSCOO to TS255
Decimal
Timer (coil) T TCO000 to TC255
Counter (contact) C | CS000 to C5255
Counter {(coil) C CCO000 to CC255
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POINTSI

(1) To designate the bit device ranges in units of words, the bit device
number must be a muiltiple of 16.

(2) Although the ranges are designated for M, L, and S, if the range for M
is designated by L or S, the same processing occurs. This is also true
for the ranges for L and S.

(3) The ranges of special relays (M9000 to M9255) and special registers
(D9000 to D9255) are divided into the areas for read only, write only,
and system use.

Trying to write data to the ranges outside the write-only area might
cause the PC CPU to maifunction.

The ACPU programming manual gives details concerning special
relays and special registers.

(4) When using an extension file register to read/write file register data
from/to a PC CPU, use the commands explained in Section 8.8 for file
register (R) read/write operations, use the commands explained in
Section 8.8 for read and write operations for the file register (R).
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(2) The AnACPU dedicated commands and device ranges used for device
memory read/write are described below,

(a) AnACPU dedicated commands

8-25

Command Number of PC CPU Siatus
Points
Item sym-| Asen Processing Contents Processed |py ing During RUN
bol | Code per Com- | g1op | sw22 [ sw22
munications ON | OFF
Bit Reads bit devices (X, Y, M, etc.) in units of .
units JR 4AH, 52+ points. 256 points
Betch Read Reads. bit devices (X, Y, M, etc.) in units of a2 wm:ds ° ° °
Word 16 points. (512 points)
nits QR | 51H, 520
u Reads word devices (D, R, T, C, etc) in 64 points
units of points. pol
Bit Writes data to bit devices (X, Y, M, etc.) in .
units JW | 4AH, STH units of points. 160 points
. Wirites data to bit devices (X, Y, M, etc.) in 10 words
Batch Wite | vord units of 16 points. (160 points) |  © ° X
units QW { S51H,57H
Writes data to word devices (D, R, T, C, 64 points
etc.) in units of points, por
Bit Sets/resets bit devices (X, Y, M, etc.} in
units JT 4AH, 54H | units of points by designating the devices 20 points
and device numbers at random,
Teost Sets/resets bit devices {(, Y, M, etc)) in 10 words
(Random units of 16 points by designating the (160 points) o o X
Write) Word devices and device numbers at random, pe
s QT 51H, 544
un Wiites data to word devices (D, R, T, C,
etc.) in units of points by designating the 10 points
devices and device numbers at randem.
Bit Sets the bit devices (X, Y, M, etc.) to be .
units M | 4An, 4Du monitored in units of points. 40 points
B’:t:‘“" Sets the bit devices (X, Y, M, etc.) to be 20 words . . .
- monitored in units of 16 points. (320 points)
Registration W°.r:: QM | 514, 404
un Sets the word devices (D, R, T, C, elc) to 20 points
be monitored in units of points. pol
e BT T
Monitor Monitors the devices registered for _
Word meonitoring. ° ° °
MQ | 4DH, 51H
units
Note : o..... Executable
Yoo NOt @xecutable
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(b) Device ranges when AnACPU dedicated commands are used

The devices and device number ranges that can be used for device
memory access operation are described below.

The device designation code consists of 7 characters.

Leading zeros in the device number (underlined zeros in X000070,
for example) can be expressed with a blank code (20H).

Device + Device number =7 characters
1 character 6 characters
(2 characters for T/C} {5 characters for T/C)
Bit Device Word Device
Device Number Decimal/ Device Number Declmal/
Device Range Hexadecimal Device Range Hexadecimal
(Characters) Expression {Characters) Expression
X000000 to . Timer TNOOOOO to s
Input X X0007FF Hexadecimal | (o sentvalue) T | TNO2047 Decimal
Y0C0000 to Counter CNOOOOO to

Output Y YOOO7FF Hexadecimal (present value) C | CNO1023 Decimal
Internal relay M mggg?g? to Decimal Data register D gggg?gg to Decimal
Latch relay L ::ggg?g? to Decimal Link register W wgggg?:?: to Hexadecimai
Step relay S gggg?g? to Decimal File register R gggg?g? to Decimal

Link relay B %gggg?: to Hexadecimal Special register D %ggggg to Decimal
Annunciator F Eggggﬂ? te

Special relay M O aa0s

Timer (contact) T $gggggg to

Decimal

Timer (coil) T Toao0ao o

Counter (contact) C ggggggg to

Counter (coil) C ggg?ggg to
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POINTS

(1) To designate the bit device ranges in units of words, the bit device
number must be a multiple of 16.

For special relays M, whose device number is M9000 or greater,
designation is possible by using “9000 + multiples of 16”.

(2) Although the ranges are designated for M, L, and S, if the range for M
is designated by L or S, the same processing occurs. This is also true
for the ranges for L and S.

(3) The ranges of special relays (M9000 to M9255) and special registers
(D9000 to D9255) are divided into the areas for read only, write only,
and system use.

Trying to write data to the ranges outside the write-only area might
cause the PC CPU to malfunction,

The ACPU programming manual gives details concerning special
relays and special registers.

(4) When using an extension file register to read/write file register data
from/to a PC CPU, use the commands explained in Section 8.8 for file
register (R) read/write operations, use the commands explained in
Section 8.8 for read and write operations for the file register (R).
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8.7.2 Batch read in units of bits

(a) Using the BR command (ACPU common commands)

Designation Method | St, No. : Station number
Designation in protocol 1 is shown below,

Batch read (bif) command Character area A
' | — : | 0 (30H) indicates OFF, and
' Number of 1 (31H) indicates ON. Y
Computer | £ | st | PG |5 | Message | Head device | device points S Alst ipc
o | Ne. | Mo, waltime | {8 characters) haracters | Shech E No. | Ne.
ecimal)
HjLineel [ N e 1 1 HILIHIL
I ! Data of the T
AJ71C24 Designation of device ) o designated w‘ngﬁ € | sum
range to be read No. | No. acters for the ¢
9 X des(a‘:rutodlzumhrof X | code
HILIHIL ice polnts) H|
M ——

Character area B

POINTl

To designate the device range, the following conditions must be met:
e 1 < number of device points < 256 (setting for 256 points is 00H)

e (Head device number) + [(number of device points) - 1] < maximum
device number

Designation Example |

To read the data at 5 points from X40 to X44 in station “5”. (Message wait time is
100 msec.) (Assume that X40 and X43 are OFF and X41, X42, and X44 are ON.)

T T T T T T T T T T T
Computer os|lFFeR|[A|x 0 0 4 ol 0 5 4 7 C!"eck s':lm is calculated 05lFF
within this range
"

=OF

ozm

301 36u 461 460420 52n] 41u 58k, 30 304 Mo 0w] 0p ) Bw | Mu 4 FTu -+

Lj T T T L 1 T
AJ71C24 Check sum is calculated osleelo 11 0 3 $ E7
within this range X

V
b3
z
=]
3
5

o

Rl

| X0mg 350 46m46n) X g 3 31 | 00 ) 31n | Q3n E4SegdTh

Indicates that X44 is ON
Indicates that X43 is OFF
Indicates that X42 is ON
Indicates that X41 is ON
Indicates that X40 is OFF

POINTI

The message wait time is designated in the range of 0 to 150 msec in
units of 10 msec, using hexadecimal notation of 0 through FH. Therefore,

100 msec corresponds to “A”,
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(b) Using the JR command (AnACPU dedicated command)

Designation Method |
Designation in protocol 1 is shown below.

8t. No. : Station number

Batch read (bit) command Character area A
. \r ——rT T T .0 (30H) indicates OFF, and
. ' L . o 1 (31H) indicates ON. 1T
Computer| i | St | PC [, g| Messsge | Hesddevice | device poirts | Fum Alst |rc
P! & [ Ne. | No. wait ime (7 characters) ﬁchcm:::) %od‘ % [N | No.
HILIHIL] | L1111 ¢ H E L _JHIL HILIH|L
AJ71C24 ] e e '
Designation of device s o Mo | E | Sum
rangg to be read ) No. | Ne. Chartmdior the x |Gheck
dcelgnmd number of
HIL|HIL evice points) HIt

Character area B

POINTI

To designate the device range, the following conditions must be met:
e 1 < number of device points = 256 (setting for 256 points is 00H)

¢ (Head device number) + [(number of device points) - 1] = maximum
device number

Designation Example|

To read the data at 5 points from X40 to X44 in station “5”, (Message wait time is
100 msec.) (Assume that X40 and X43 are OFF and X41, X42, and X44 are ON.)

T 1 T T T T T T T T T T T
E H A
Computer [N [o s|F FluRlA[xo0o0004a0/0 5|A F Check sum is calculated clo s|FF
Q within this range K
O[30 3504636000 520 410 $5800, 300, 000, 00, 300, I 0] e, B [ 0 | T R
- - T T T T T T ]
AJT1C24 Check sum is calculated s E
within this range Xx|°3|FFlor vor TI|EY
021 [30up5n]A6uy4600) 30wy 3100y Iy J0up It | O3 {45030

Indicates that X44 is ON
Indicates that X43 is OFF
indicates that X42 is ON
Indicates that X41 is ON
Indicates that X40 is OFF

POINT]|

The message wait time is designated in the range of 0 to 150 msec in

units of 10 msec, using hexadecimal notation of 0 to FH. Therefore, 100
msec corresponds to “A”,
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8.7.3 Batch read in units of words

The method for specifying the control protocol and examples are shown
below for a batch read of word device memory and batch read of bit device

memory (16-point units).

(a) Using the WR command (ACPU common command)

Designation Method| St. No. : Station number

Designation in protocol 1 is shown below.

Character area A
1 point of the device uses 4 characters,
J I ! UL N !'w of 7] Therefore, a 1-word data is expressed L !
E Lmoer s Sum | in 4 digits (hexadecimal). A
gt | pC Message | Head device | device points st | Pc
Computer g No. | No. |W P| waittime | (5chameters) | 2 Characters m E No. | No.
(hexadecimal)
HILIHIL] 1 Lyl H | L [HIL — | ] HIL[HEL
Data of the
AJT1C24 / Designation of device 8| e |ere "”‘Qdm;g‘ﬂg"d E { Sum
Batch read (word) rangs to be read ¥ | No. | No. | (characterstorthe | 3 fcheck
command designated number of
HILIH|L] device points) HIL

Character arca B

POINT|
To designate the device range, the following conditions must be met:

e 1 < number of device points < 64 (32 for a bit device)

e (Head device number) + [{(number of device points** ) — 1] < maximum
device number

** (“number of device points” x 16 for a bit device)

Designation Examples)|

Example 1:
To read data at 32 points from X40 to X5F in station “5”.

(Message wait time is 0 msec)

T T T T T T T T T T T
E Check sum is calculated A
g . . ¢ |0 5(FF
Computer g o5 FFWR oO{X 0040|0248 within this range K
05n | 300 (350|480 p4m | SPrig S20a| J0uq | 5Bty H0ug I Tieg How 30w (324} Mm 384 + ; ; . ; ; " ; ; /:\l 06 | 30wg35w 46046
<+ P T
AJ71C24 Check sum is calculated ? os5lFFl12a 4:A BC D $ ca
within this range X X
845y [15t]

1 2 3 4 A B c D
ofofe]1TooT1To o o ]t [o]1JoJe 1 e tJo1 o +]a[1]1fole]1]1]0]1
X X X X X X X X X X X X X X
4 4 & ceennasanan 4 4 4 4 5 5 5B srnisssssininee 5 5 5 5
FED 3210FED 3210

POINT

The WR command is used for word unit designation. The designation for
32 points of devices from X40 to X5F is “02” (“1” for 16 points).
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Example 2;
To read the present values at 2 points of T123 and T124 in station “5”.
E T T T 1 T T T T T A
Computer | N [0 5{F FlWR|o|T N 12 a0 2|6 4 Check sum is caloulated clos
Q within this range K
. 30035046 5T 2] 01 {341 S B, 000 ol Y] 4 - —— /—m". 060 | 300,35
AJ71C24 Check sum is calculated P L L -1
within this range X ! X
D00 305y 35n[48n 48 J’u.lﬁn-ﬁu.ﬂn.]ln ey 300 M| OB 420,33

/

Indicates the present value of
7BCOH for T123 (31689 in decimal) and
1234H for T124 (4560 in decimal).
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{b) Using the QR command (AnACPU dedicated command)

Designation Method|
Designation in protocol 1 is shown below.

St. No. : Station number

Character area A .
1 point of the device uses 4 characters.
T T T | I I I T T Therefore, a 1-word data Is expressed T 1
Number of in 4 digits (hexadeci
E ¢ sym | in igits ( imal). A
st | PC Messag Head devi devi nts | st | PG
Computer ch;l No. | N @ B waitbim: Ucharmor:) (zd'?:r:cutms k g No. | No.
thexadecimal)
HILIH{L] | I I | H | L }HJL | | ' HILIH[L
h Data designated
AJ71C24 Designation of device Sla |pe numbggfwdwbg points | E { Sum
Batch read (word) range to be read Tl e | ng | (Cheractersforthe | T |check
command X designated number of | X | code
HILIHIL e points) HIL

—_—
Character area B

POINT

To designate the device range, the following conditions must be met:
e 1 < number of device points < 64 (32 for a bit device)

o (Head device number) + [(number of device points** ) — 1] < maximum
device number
** (“number of device points” x 16 for a bit device)

Designation Examples |

Example 1:
To read data at 32 points from X40 to X5F in station “5”.
(Message wait time is 0 msec)

T T T T T T T T T L
; A
Computer olxooooa40 0 2|az2 Check sum is calculated closlrF
within this range K
50,350 Syt 31 520 0 (58000 ey 30 g ] M T 4130 4 n : — /:\.' 06 {30,354 460 460
-+ » T T T
1
AJT1C24 Check sum is calculated ? oslFFEl1 23 staeco -'F cea
within this range X : X
02§80 S0 61 4B1] 33200y By M A 520 4300y ] B0 | 10380
1 2 2 4 A B c )
olofo[1[olel oo o 1] 1|1 Jofo|+ e+ Tol 1 Tos s s tJoof1[1]of+
X X X XX X X X X X X X X X
4 4 4 4 4445505 e 5555
FED 3210FED 3210

POINTI

The QR command is used for word unit designation. The designation for
32 points of devices from X40 to X5F is “02” (“1” for 16 points).
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Example 2:
To read the present values at 2 points of T123 and T124 in station “5”.

E Check sum is calculated A
uter | N [0 s|F Flear|o|TNOGO1 23|02[BE : clo s|FF
Comp Q within this range K
Qe 1300 3v b 51101670 30 |05y B 30w 3, 330 30 30201850 — — /_\.' O |05 l461,96
— : ;
AJ71C24 Check sum is calculated ? oslFA7BC 912 23 4 $ B3
within this range X : X
020 |30y e g A} T #0830 T, 3 e Ty B0 S| WO 42003

/

Indicates the present value of
7BCOH for T123 (31689 in decimal) and
1234H for T124 {4660 in decimal),
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8.7.4 Batch write In units of bits

{a) Using the BW command (ACPU common command)

D93|gnatlon MethOdI St. No. : Station number

Designation in protocol 1 is shown below.

Batch read (bit) command Character area A
\

PPN LI | I Data for the 1

Ela |re Message | Head device | device peints | of device pom” | S0
e evice | device poin ce
Computer | N No, 12 W \aittime | (5 characters) (2chargcaters (Oharacterspfgfme m“
fhexadecimal) | designated number
of device points)

HILIHIL) | L1111 H | L HIL : '

AJ71C24 Designation of device Al g | pe
a8t

range to be read K | No. | No.

¢ (30H) indicetes OFF, HIL|HIL

and 1 (31H) indicates ON.

POINT|

To designate the device range, the following conditions must be met:
¢ 1 = number of device points < 160

® (Head device number) + [(number of device points) - 1]< maximum
device number

Designation Example|

To write data tc 5 points from M203 to M907 in station “0”.
{Message wait time is 0 msec)

Check sum is calculated within this range

T T L) T T T T L] T T T T T

FFIBWO|M 0 @ 0 3(0¢ 5 |0 1 1 0 1|28

ozm
o
4]

Computer

05n {300, 30m {46 460|420 570 30w | 400 300 3 B0s B0 3u | Mw ) I (B g Sy Iy Ju ) I (300,360
AJT1C24 Designation to turn OFF M903

Designation to turn ON M904 +——
Designationiotum ONMS05
Designation to turn OFF M906 +«———

Designation to turn ONM9O7
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(b) Using the JW command (AnACPU common command)

Designation Method |
Designation in protocel 1 is shown below.

8t. No. ; Station number

Batch read (bit) command Character area A
hY
LI I L I T T
Numberof | Dalafor the designated

E number of device points | Sum

st | PC Head device device points Sum

Computer | N [ 55 1 f5 [+ W Message Foharaciers | B JP°‘ 3 | {Chasacters forthe desig- check
HitiHiel ¢ [ H | L points) HIL —

AJI1C24 Designation of device A

range o be read ¢ il o
0 (30H) indicates OFF, HILHIL

and 1 (31H) indicates ON.

POINTI

To designate the device range, the following conditions must be met:
¢ 1 = number of device points = 160

® (Head device number) + [(number of device points) - 1}< maximum
device number

Designation Example |

To write data to 5 points from M903 to M907 in station “0”.
(Message wait time is 0 msec)

Check sum is calculated within this range

T T T T T T T T T T T T T ql
E
cOmputergooFFonuoooeoao 6§ |o 1 1 0 1|8E
B[00, 30 60460 0, 5] B [0y By o B W O B | B | B |30y B oy 0, I 300 5

AJT1C24 Designation to turn QFF M903
Designation to turn ON M904 +—
Designationtoturmn ONMS0O5 . |
Designation to turn OFF M906 o —. |
Designation to turn ONM907 +~———

RO>

0 O|F F

Dby 1300 Hu] 461460
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MELSEC-A

8.7.5 Batch write in units of words

(a) Using the WW command (ACPU common commandy)

Designation Method |

St. No. : Station number
Designation in protocol 1 is shown below.

Character area C

T T 1 LI 1 Data for the |
Els |Pc Message | Head device dwi?eb;'oi?rfh Gevice | goib:ris Sum
Computer g No. | No, W W it time (5 characters) | {2 characters | {"Designated num- m
{hexadecimal) |ber of device points®

sictni] Lrp gt owogoq | xachemes) 00 ——
AJ7T1C24 / Designation of device range to be read / 3 st | Pe
Bat°: read d 1 point of the device uses 4 characters. | X No- | Ne.
(word) comman Therefore, a 1-word data is expressed in L_lHILHiL

4 digits (hexadecimal).

POINT|
To designate the device range, the following conditions must be met:

e 1 < number of device points < 64 (10 for a bit device)

¢ (Head device number) + [(number of device points**) — 1] = maximum
device number
**(“number of device points” x 16 for a bit device}

Designation Examples|

Example 1: _
To write data to 32 points from M640 to M671 in station “0".
(Message wait time is 0 msec)

T T T L M T T T T -T T T 1 T
|
Oomputel‘ OOFFWWOMO340022347:A39505
300,30 (46 461|571, 5700) 3001 [ $0e) 30w g 600 ey 00| 30w u52»1|”u|3‘|u|37u:'"n|42n|$u|3€u 30u 350
\d

AJ71C24 Check sum is calculated
within this range

oZzm

i
F4

2 a 4 7 A B ) 8
olo[1Jelofo [t [e[1JetJo A Ta [ Jof1JofsTo] 1] 1]1]efeft]e]1]1]0
MMM MMMMMMM MMMM
6 8 & 6 8 88 68 8 6 _________ ... € 6 8 &
5 5§ § TTresmessssssmssr 4 4 4 4 7 7 8 565 6 5
5 4 3 32101039 8878

POINTI

The WW command is used for word unit designation. The designation
for the number of device peint to write data to the 32 points to M640 to
M671 is “02" (“1” for 18 points).
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Computer

Example 2: To write data tc 2 points of DO and D1 in station “0",
(Message wait time: 0 mesc)

E
N
Q

B

0

AJT1C24

T T 1 T E T T T T 3 T T T T | T

o|F Flww/ oD o 0o o olo 2123 aacCD7Fos

001y 001460y 46pa| 5T 57| 3w | 4y 3w ) 30w ) vty 0 (30w 1320 31wy 320r 3300y Sy 4100y 4310y M) T7ef b 30

Check sum Is calculated within this rang/ -

indicates to write
1234H (4660 in decimal) to DO, and
ACD7H (-21289 in decimal) to D1
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{b) Using the QW command (AnACPU dedicated command)

Designation Method|

St. No. : Station number
Designation in protocol 1 is shown below.

Character area C
| | B I I T T
Data for the designated
Number of
ber of device
Computer R|8t|PC|ow| Message Head device | device points | Tl S8 Nombor o7 [chonk
a No. | No. wait time v 7] 2 e device points® x code
I TR, Ll m oy 4 characters) HIL —_
AJ71C24 . . A
Batch read {word) Designation of device range to be read E sg SS
command 1 point of the device uses 4 characters. Therefore, a mem

1-word data is expressed in 4 digits (hexadecimal).

POINTI

To designate the device range, the following conditions must be met:

o1 < number of device points < 64 (10 for a bit device)

¢ (Head device number) + [(number of device points**) — 1] = maximum
device number
**(“number of device points” x 16 for a bit device)

Designation Examples |

Example 1:
To write data to 32 points from M640 to M671 in station “0”.
(Message wait time is 0 msec)

T T T

ComputerEooFFowo
| 3003000 800] T] 30w y...:.:«.‘m.q...ss{..ssu 35u 161 : i
AJTIC24 ) Check sum is calculated 2lo ol F
within this range K
D6m_ |30 30046136
2 3 4 7 A B 9 6
o[o[+foleo[ ]+ oo o a ottt [+ s Jo] 1 [e] ]t Jo o 1ol 1} ]o
MMM MMMMMMM MMMM
6 6 6 e eeoo-- 6 6 6 B 6 6 68 L. ....icccemmmmm—. 6 6 [
6§ 5 5 4 444776 5556
5 4 3 3210100 9 8 76

POINTl

The QW command is used for word unit designation. The designation
for the number of device point to write data to 32 points from M640 to
M671 is “02” (“1” for 16 points).

8-38

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Example 2: To write data to 2 points of D0 and D1 in station “0".
(Message wait time: 0 mesc)

T T T T T T T T T L T T T T T T T T
i
E
Computer gooFFowoooooooooz1234:ACD753
5u_[30u ;30m [46um 461151y 5] 300 10y 30, 300y 000, 3000 T4y 001300 320 Bt 321 83y Bt 41 301401 o Ty 30

AJT1C24

Check sum is calculated within this range 0 o|FF

7 =xO»

Indicates to write
1234H (4660 in decimal) to DO, and
ACD7H (-21289 in decimal) to D1
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8.7.6 Testing device memory in units of bit (random write)

(a) Using the BT command (ACPU common command)

Designation Method |

St. No. : Station number
Designation in protocol 1 is shown below.
Test (random write, bit) command) Character area C
I T T T 711 T T 711 T 1T 171 T
Ela lro Messag ot s | Device 1 sat |  Device | sey Dovice | Sey | SUm
e e ce e
Computer g No. | No. |B T| walttime achnrg:ters (5 characters) | reset | (5 characters) | reset (5 characters) | reset m
exadecimal) I i {
HILIHE] ) H 1 L [ | 1111 I I I HIL ——
AJTI1C24 A
1 character c|&|Fe
0 (30H) indicates OFF, and K
1 (31H) indicates ON. HILIHIL

POINT|

To designate the device range, the following condition must be met:

o 1 < number of device points < 20

Designation Example |

To write ON to M50, OFF to B31A, and ON to Y2F in station “5".
(Message wait time is 0 msec)

Check sum is calculated within this range

- T T T T T ¥ T T T T T T T T T |/'-*\I
| I |
E
Computerg ol © 3M0050:13031A:0Y002F:103
5u [ 30n 350|462, 54w W Ww | I ‘|Dn|wu|3°u|35n|}3n:/:‘!’|« Qu|30u|33u|ﬁ|n,4lul3]u 59u|33u|3)«[32n|“n:/]'|u Hn | Bu : :
A
AJ71C24 Set (ON) Reset (OFF) Set (ON) closiFF
06| 30u 3504|4614/ 46u
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(b) Using the JT command (AnACPU dedicated command)

Designation Method |

Designation in protocol 1 is shown below. St. No. : Station number

Test {random write, bit) command) Character area C
~. -

T 1 1 | LI e D L L L L L L

Ela {rc Message mwpolmd Device ! sot Device |
Computer g No. | No. 4T walt ime (2 characters {7 characters) | reset (7 characters) Iresgvet ~

(hexadecimal) | |

HILIH|L] | H 1l L L1 1 1.1 1t 1 114111

AJ71C24
1 character

0 (30H) indicates OFF, and
1 (31H) indicates ON.

1
I
Sum
~ Device | Set/
check
{7 characters) :met code
I O O O | HIL
! 1
St [ PC
C 1 No. | No.
HILIHIL

POINTI

To designate the device range, the following condition must be met:

¢ 1 < number of device points € 20

Designation Example |

To write ON 1o M50, OFF to B31A, and ON to Y2F in station “5”.
{Message wait time is 0 msec)

Check sum is calculated within this range

T T T T T T T T T T ] T T T 1 l T T
E t |
ComputergosFFJTo © 3 |M oo o005 o0t1/8 0003 1AlD
1
OBt o5t 00 | D, T {0 By By Iy iy By It Tl | L Hy By By g H ) K
AJTIC24 .
Set (ON) Reset (OFF)

T T T T T T

T
1

Y 0 0o 0 0 2 F11| 2 E
I

S0y B, Do, By H | e 46 | T g

Set (ON) 05 FF

g =O»

0435|461 464
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8.7.7 Testing device memory in unite of words (random write)

(a) Using the WT command (ACPU common command)

Designation Method | St. No. : Station number

Designation in protocol 1 is shown below.

Test (random write, word ) command Character area C
TTT 17 T T T T T T 11 TT T T T TT1 T
Elst | re Messag dEv'fmb;roldu Device : Data Device : Data | Sum
& C8 I ~
Computer| N | o | no [W T| wattme | (2 charcters | (5 characters) ((4 chamech (5 characters) | {4 cheracters | Sheck
{hexadecimal) E |
HILIHIL] | H | t N O T T | I N N A O I 1. S , I
AJ71C24 / \ Al e | oo
Designates the head B[ Mo | Ne.
device when the bit 1 point of device uses 4 characters. " m
device is designated Therefore, a 1-word data is

expressed in 4 digits (hexadecimal).

POINT|

To designate the device range, the following condition must be met:

¢ 1 = number of device points < 10 (10 units for bit devices where 1 unit
corresponds to 16 points)

Designation Example |

To change the present value in station number *5* as indicated below.
{Message wait time is 0 msec)

Check sum is calculated within this range.

T T T T T 1T T T
|

00300500:1234

Computer

1
0w | 300y 3000 |44y 3001, B, Tom) 1, 100, 3200 300 e

AJTIC24 - /
o] A

B
Indicates to change the | | | | I | I | l I | |
? 1ofs]r|1|rfo]oef1]olr]olr]o]o]f1 )

data in D500 to 1234H Indicates to change

(4660 in decimai). Y Y Y Y Y Y Y ¥ Y Y ¥ Y Y Y Y Y the data in C100 to
11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 64H (100 in decimal).
0 0 0 0 0 0 0 0 0 0 0 0 0 © 0 O
F E D CEB A 9 8 7 6 5 4 3 2 1 0

Each bit indicates
reset (OFF) if 0, and
set {(ON) if 1.
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(b) Using the QT command (AnACPU dedicated command)

Designation Method | St. No. : Station number

Designation in protocol 1 is shown below.

Batch read {random writi‘ word ) command Character area C
T 1T [1 T TTT TV T T I o1
Computer | & | 8t | PC Message | devios plets Device | pam
MPUIET (N | Ne, [ Mo 2@ 7| waitt chamacters characters) chevactery|  ~
@ e (fendeclman V ) ¢
HILEHILE | . i I T O o |
AJ7T1C24 Designation the head device when
the bit device is designated.
1 peint of device uses 4 characters.
L B A I I' (BRI T Therefore, a 1-word data is expressed
¢ Data | sum in 4 digits (hexadecimal).
Computer  ~ Ucﬁ:ﬂ“ :(4:;%?;- check
T T T T I I - A I ’
AJT1C24 A
ale | P
& | No. | we.
HILIHIL

POINT|

To designate the device range, the following condition must be met:

e 1 < number of device points < 10 (10 units for bit devices where 1 unit
corresponds to 16 points)

Designation Example |

To change the present value in station number "5" as indicated below.
{(Message wait time is 0 msec)

Check sum is calculated within this range,

1 T E T T T T T T T T 1 T L] T T T T T T T T T T
E 1 1
Com-|N|oS|FFlaTjojo a|Doocos50011 23 4lyooe10 00BCAS
puter | © : ' '
Wu_|30ug 35046, 510g4uf 3m § 30u; Iu “u|30u|3bn|mu|35ngmu|m:31n|ﬂu|ﬁu|34u 59;1.mm-’ﬂ)m30u|3|u|!)u|30u:42u|43u|4|u|mn
AJT1C24 N | h J "
8 c i A 9
Indicates )
oonenge {folod et fefofofofr o]  ofo] =
the data ! ° ! 0 0 ! o ! o 0 1 T 1 T 1 7 1 I”“\I
N [}
in D500 Y Y Y Y Y ¥ Y Y Y Y Y Y Y Y Y Y
012344 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |(SNOoO1 000086421
, 0 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 0 .
(4660 in F €E D C B A 9 B 7 6 5 4 3 2 1 0 |8u8n 3005030003000 W0 T, il
decimal). i - . al ]
. Each bit indicates G|lo 5| F H
reset (OFF) if 0, and K
set (ON) if 1. B {0ug35 461, #u
Indicates to change the data in
C100 to 64H (100 in decimal).
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8.7.8 Monitoring device memory

Monitor data registration is the function that registers the name and the
number of the device to be monitored by the computer to the AJ71C24. The
monitor is the function that (a) reads the data content of the device
registered at the time the monitor read command is executed by the com-
puter, and (b) executes the corresponding processing such as monitoring.

The device numbers must be consecutive when the device is read using the
batch read (BR, WR/JR, QR) command. However, when this function is
used, it is possible to read and monitor the devices by designating the device
numbers at random, '

(1) Control procedure for monitoring

( Monitor )

Registration processing - Commands commeon to the ACPU : BM, WM

(Editing registration commands and Dedicated commands for the AMACPU : JM, QM

transmitting device designations)

Read processing Commands common to the ACPU : MB, MN

) Dedicated commands for the AnRACPU : MJ, MQ
(Executing menitor commands)

Data processing
(CRT display, etc))

Change monitor device?

YES

POINTSl

(1) As the flowchart shows, monitor data registration must be executed
before monitoring. Attempting to execute monitoring without register-
ing the monitor data will cause a protocol error.

(2) The contents of the monitor data registration area are cleared when
the power supply is turned OFF, the PC CPU is reset, or the mode is
switched.

(3) For monitor registration, five types of registration are possible. They
are device memory in bit units (BM or JM), device memory in word units
(WM or QM), and the extension file register (EM).
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(2) Registering monitor data of device memory

(a) Using the BM or WM command (ACPU common command)

Designation Method | SL No. : Station humber
Pesignation in protocol 1 is shown below,
Character area C
L T TT T T T T T T 11 T FT T 1
Elst [Pe!BM]| Message ai‘#:‘,"zéﬂh Device | Device 1 | Devies |Sum
Computer | N w~ um
P a No, | No. ‘3{‘ walt time (ﬁchamei::n ﬁchnradum):(ﬁchmm)lt :(Scharwbers] code
HILIHIL] | | I O I I A L1111 jHiL
AJT1C24 T T
Als [P
Monitor data registration (bit) command ....... BM Designates the head device when a bit | k | Ne- | Ne-
Monitor data registration (word) command .....WM device Is designated in units of words HILIH)L

(Example: Y0060 for the range of Y60 to 6F)

POINTS|

(1) To designate the device range, the following conditions must be
met:

With PC CPUs other than ABHCPU, A2ACPU(S1), and A3ACPU,
1 point of device X (input) is counted as 2 points for processing.

¢ BM command 1 < number of device points < 40
¢ WM command 1 < number of device points < 20

(2) With the WM command, word devices and bit devices (16 point
units) can be used in combination, as shown in Example 2.

Designation Examples |

Example 1:
To display monitor registration for X40, Y60, and T123 (contact) in station number 5"

(Message wait time is 0 msec)

Check sum is calculated within this range.
g q

LI L L L L L L L L L L L UL L N B !
| |

E
Computer N|os|FFBMoO|loalxoo40YoosalTs 12388
] 1

58 3050w, S 0 B, M o WS S 3 o O 2
T T
AJ71C24 A
. ) . . . c|los|FF
Indicates monitor registration in units of bits K
0 13010 B[40
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Example 2 :
To register monitor data for D15, W11E, T123 (present value), and Y60 to Y6F in
station number *25*. (Message wait time is 0 msec)

Check sum is calculated within this range.

T

E
Computer g 19 o 4
Bu [311;394] W Hu
T T
AJT1C24 é A
Indicates monitor registration in units of word K
Oy {30 380046861

POINTI

| The station number is designated in hexadecimal. Therefore, the desig-
nation of station number *25* should be made in 19H.
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(b) Using the JM or QM commands (AnACPU dedicated commands)

Designation Method | St No. : Station number

Designation in protocol 1 is shown below.

Character area C
TTTTT T T T T T T T T T T T T VT T TTT T T T T ]
Computer] E| 5t | Po | | Meseage | device soins Device : Devica - Device Sum
PUICTIN | No. [ Mo [ Sy [ waittime haractars | 7 oh ) !I @ charscters) | " | 7 cheracters  [Chech
HILIHIL] | O I T T N T O Y I 1 1 1 1.1 11 {Hjt
AJT1C24 K
Alsa [ rc
Menitor data registration (bit) command ....... JM Designates the head device when a bit E No [ Mo,
Monitor data registration (word) command .....QM device is designated In units of words. HIL[HIL

(Example: YO00080 for the range of Y60 to 6F)

POINTSl

(1) To designate the device range, the following conditions must be
met;

e JM command 1 = number of device points < 40
¢ QM command 1 < number of device points = 20

(2) with the QM command, word devices and bit devices (16-point
units) can be used in combination as shown in Example 2.

Designation Examples|

Example 1:
To register monitor data for X40, Y60, and T123 (contact) in station number *5".
(Message wait time is 0 msec)

Check sum is calculated within this range.

- —
T T T T T I 1 T T T T T T T T L{ 1 T T T T T T T T
I 1

05FFJM003)(000040:‘(000080:T80012333

ozm

Computer

1
5w | 300 B[ 460 4611 e 40w 0] 300 | T30 1580 30 3011, 300 Jtr 0y D 30y e 3y 500y B0 3600 9)..:54..,53..,30... 063 by 320, 330|920 3304
AJTIC24 /

Indicates monitor registration in units of bits

=0»
o

s5|F F

OBu_| 300y 35|46 461
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8. COMMUNICATIONS USING DEDICATED PROTOCOLS
MELSEC-A

Example 2: _
To register monitor data for D15, W11E, T123 (present value), and Y60 to Y&F in

station number 25. (Message wait time is 0 msec)

Check sum is calculated within this range.

. Y

LI I N T 1 ¢t T+ 111 tr1r 71 11 11 1 & 1 1 11 0 T
| 1 |

Com-
puter

1 8|F F|Q M|0 |0 4

ozm

5 [3n 3 nldBu 6| 51040 300 | 30n; S
T T

AJ71C24 A
Indicates monitor registration in units of words 2 1 e|FF

06u | 1y J0u [46v 460

POINTI

The station number is designated in hexadecimal. Therefore, the
designation of station number 25 should be made in 19H.
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{3) Monitoring device memory in units of bits

(a) Monitoring the devices reglstered by the BM command (ACPU
common command) i

De8|gnat|°n Method | St No. ¢ staﬁo.rl. ﬁumber

Designation in protocol 1 is shown below.

Monitor (bit) command

I T T T
E Sum A
Computer | | St | FC |y p| Message | po; cl&|re
No. | No. wait time No. | No.
Q code Character area B K
HiLlHiL] | HIL — : HILIH]L
AJ71C24 Monitor results
$is | ko number of points || um
% | No- | Ne. nated by monitor | [219C
data reg (BM)
HIL]H|L HIL

/

The number of characters for the number

of points designated by moniter registration (BM)
OFF when the value is 0 (30H)

ON when the value is 1 (31H)

Designation Example |

Monitoring is executed after registering the monitor data (bit units) in Example 1 of (2) (a)
(Message wait time is 0 msec)

Check sum is calculated
within this range

T T T 1 T T
. A
Computer 5 os|lFFlm Blole o Check sum is calculated C |0 5iF F
Q within this range. K
05 {300 Bulhrbou] A0 42 | 30 [0 30 # Sy | 6 BBl

AJ71C24

Indicates that T123 (contact) is ON.

— Indicates that Y60 is OFF.

—— = [Indicates that X40 is ON.
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MELSEC-A

(b) Monitoring the devices registered by the JM command (AnACPU
dedicated command)

Designation Method | St. No. : Station number

Designation in protocol 1 is shown below,

Moeniter (bit) command

T T T I Tl
E Sum A
Computer [N St | FC Im o tme  |Check ¢l | N
8| Ne. [ Mo, waittime |0, Character area B No- | Ne.
HIL|HIL] | H|L ' . HILIHIL
T
AJTIC24 Monitor results
$ st | PC numberdpolnbg'ﬂ' $ cﬁ:;nk
X No. | No. | nated by monitor data X | code
reglstration (BM))
HiL]H|L HIL

The number of characters for the number of points desig-
nated by monitor registration (JM)

QFF when the value is 0 (30H)

ON when the value is 1 (31H)

Designation Example |

Monitoring is executed after registering the monitor data (bit units} in Example 1 of (2) (b)
{Message wait time is 0 msec)

Check sum is calculated
within this range.

. . T ) T T
€ .
Computer €l aleelu alols s Check sum is calculated Alo sl ¢
Q within this range. K
o [0 Tt ] Do B | D2 B]  * s W Y W
T T T T T
AJ71C24 8 7
Tlos|FFl 1 0o 1 |T{e &
X X
07 |30, 350|480 dB0| 3l | 0w | Ftu | 03u] Bu, e

Indicates that T123 (contact) is ON,

Indicates that Y60 is OFF.

Indicates that X40 is ON.
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(4) Monitoring device memory in units of words

MELSEC-A

(a) Monitoring the device registered by the WM command (ACPU com-
mon command) o

Designation Method |

Monitor (bit) command

Designation in protoco! 1 is shown beiow.

St. No. : Station number

The number of characters for the numbear

of points designated by monitor registration (WM)
1 point of device uses 4 characters

Therefore, a 1-word data is expressed in 4 digits
(hexadecimal)

T T 11 T T 11
E Sum A
St | PC ] St |'PC
Computer NiNo [Ne M N oy check ¢ | vo. | No.
Character area B
HiL{RL! ) HIL | | — - — l HILIH|L
T 1
AJT1C24 ] )
S s |Po| Monkor (., 1 Montor |5[Sum
X No. | No. reguite : 1 results X | code
HILIHIL] | ] 1 1 I HL

Designation Example |

Check sum is calculated
within this range.

Monitoring is executed after registering the monitor data (word units) as in Example 2
of (2) (a) (Message wait time is 0 msec)

T T T L
E
Computer N [18|[F FlM N|o]C 1 e 18lF F
Q Check sum is calculated within this range. K
G Bleuufbudbul ] Du il S e e Ny |t [l t
AJ71C24 s | i ! c
;19FF1234:0050:0064:0764I 2 3
020 St 2 3 T TS 0, v, 3 Kb B s S v ] 00 | 2,
Indicates that the data in D15 is 1234H
{4660 in decimal).
Indicates that the data in W11E is 00501
(80 in decimal).
Indicates that the present value in T123 is 0064H
{100 in decimal).
0 7 8 4
o|o|o|o o|1|1|1 o|1|1|o o|1[o|o
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y ¥
& 6 6 8 8 6 6 8 6 8 6 6 6 B8 6 6
F ED C B A 9 8 7 6 5 4 3 2 1t 0
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(b) Monitoring the devices registered by the QM command (AnACPU
dedicated command)

Designation Method | St. No. : Station number

Designation in protocol 1 is shown below.

Monitor (word) command

L T T 171
E Sum A
Computer |N | 3t | PC u q| Message |opapy c|&tirc
q | Ne- | Ne. waittime | code Character area B K | No- | Ne.
HILIH]L] | HiL HIL|H|L
| | T TT | ]
AJ71C24 1 1 c
$lstlprc| montor ¢+ L 1 Montr |3 Sum
X No. | No. resuits : : results X )
L I S I 1111 HIL

The number of characters for the number

of points designated by monitor registration (QM)
1 point of device uses 4 characters

Therefore, a 1-word data is expressed in 4 digits
{hexadecimal)

Designation Example|

Monitoring is executed after registering the monitor data (word units) as in Example 2
of (2) (b) (Message wait time is 0 msec)

Check sum is calculated

within this range. -
T T T T T T
E A
Computer N|[19|FFMa|ofc 4 . " C|19|FF
Q Check sum is calculated within this range. K
2 T EL Y e ———— N T R T
T T T T T T
AJT1C24 s | . | .
T{1e|FFl123 400300086 40764[T(2 3
X t ! X
20 31305 ] 332 0 e 3030 v 30 0y 33 e, g T v ] O] T 300

Indicates that the data in D15 is 1234H
(4660 in decimal).

Indicates that the data in W11E is 0050H
(80 in decimal).

Indicates that the present value in T123 is 0064H
{100 in decimal).

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

6 8 6 6 8 6 6 6 6 65 & 8 6 6 6 @

F ED C 88 A o 8 7 8 5 4 3 2 1 0
852
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et MELSEC-A

8.8 Extension File Reglster Read and Write

An extension file register refers to an empty area of the PC CPU user memory
area used as a file register. The extension file register is used to store
necessary data, results of the calculation for data processing executed
using the SWOGHP-UTLPC-FN1 software package, and dedicated instruc-
tions for extension files used in the A2ACPU(S1) and A3ACPU.

8.8.1 ACPU common commands and addresses

(1) ACPU common commands used for read/write of extension file registers

Command State of PC CPU

Number of
Points
Hem Processing Processed per During RUN
Sym-| ASCI Communica- | Buring
bol | Code tions STOP |swa2z2|swzaz2
ON | OFF

Batch 45H, Reads from extension file registers (R) in units
read ER | s2n of 1 point. 64 ° ° °
Batch 45H, Writes to extension file registers (R) in units of
write EW | s7H 1 point. 64 ° ° x
Test Specifies the extension file registers (R) in units

(random Er | 45K of 1 point using block or device number and 10 ° o X

write) 54H makes a random write.

;‘;Tto' EM 45H, Sets the device numbers to be monitored in 20 o o o
entry 4DH units of 1 point.

Moniter | me | 4PH: Monitors the extension file registers after _ ° o o

45H monitor data entry.

Note : o Executable
X Not executable

{2} Extension file register addresses

(a) The extension file register comprises blocks number 0 to *n", with
'n* varying according to the memory cassette. Block number "0
contains the number of points designated by the PC CPU
parameters and each block with numbers *1" to "n" has 8192 points
of registers.

Read/write is possible in the range of parameters designated in
block number 0.

(b) The range of block numbers which can be designated varies ac-
cording to the type of memory cassette and the PC CPU parameter
setting.

The UTLP-FN1 Operating Manual or A2A(S1)/A3ACPU User's
Manual give details.
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(¢} Each address is designated in 7 characters consisting of the block
and device numbers,

e Block number of 2 digits or less:

*Block number (2 digits)* + "R" 4 "Device number (4 digits)"
¢ Block number of 3 digits:

*Block number (3 digits)" + *Device number (4 digits)

Example:
Bltock number of 2 digits or less Block number of 3 digits
05 R8190 1028190
Device number Device number
Block number L Block number
8-54
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8.8.2 AnNACPU dedicated commands and device numbers

- MELSEC-A

(1) The AnACPU dedicated commands used for direct read and direct write
of extension file registers are described below.

These dedicated commands are used to access the extension file
register of block numbers 1 to 256 by directly designating the address,
which begins with address 0 in block number 1, as the device number.
The address numbers used to access the extension file register go from
0 to "the usabie number of blocks x 8192 points*.

Command Number of State of PC CPU
Points
item Processing Ptocessed per During RUN
Sym-| ASCII Communica- | DUring
bol | Code tions STOP | sw22| swaz
ON | OFF
Diroct 4EH Reads in units of points (words) by designating
ac¢ NR ! the extension file register in successive num- 64 points ] L) L)
read 82H bers.
Direct 4EH Writes data to the extension file register in units
it NW 57H' of points (words) by designating the extension 64 points o o X
write file register in successive numbers,

(a) Device number range

Note : o Executable
x Not executable

(2) Device numbers of extension file registers

Range: 0 through [(the number of usable blocks x 8192) - 1]

Device numbers used with APCU
common commands mentioned in Sec-

tion 8.8.1. tion 8.8.2,
o 0
to Block No. 1 o
8191 8191
|:> areo
0
to
to Block No. 2
16383
8181 16384
1 word /
Device numbers are allocated in
ascending order from the blocks
assigned a smaller block number.
8-55

- Block No. 1

area

Block No. 2
area

1 word
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The device numbers that can be designated vary according to the type of
memory cassette and the PC CPU parameter setting. (The UTLP-FN1
Operating Manual or the A2A(S1)/A3A CPU User's Manual give details.)

" For block numbers that do not exist in the memory cassette, device numbers
are not allocated. In this case, the device numbers are allocated as indi-
cated below, skipping non-existent block numbers,

Device numbers
4]
to Block No, 1 area
8191
8192
to Block No. 2 area
16383
Blocks Nos. 3 to 9 do not exist
16384 due 1o low memory capacity.
to Block No. 10 area
24575
24576
to Block No. 11 area
32767
32768
to Block No, 12 area

.-—4—'—‘“‘-._,____’"

(b) A device number is designated in 7 characters.

Designation example 1:
To designate R10 in block number 1:

0000010 A blank code (20H) can be
used to express leading zeros
(the underlined Os in 0008200).

Designation example 2:
To designate R8 in block number 2:

0008200

POINTSI

(1) The AnACPU dedicated commands NR and NW can only be used for
read/write operations at the extension file registers of block numbers
1 to 256.

They can be used regardiess of the parameter’s file register setting.

(2) Use the commands described in Section 8.8.1 to access the parameter
set file registers (R) or to access a file register by designating a block
number.

(3) The following equation is used to calculate the head device number to
be designated with the ANACPU dedicated commands NR and NW.
(To designate device number *m" (0 to 8191) in the "n"th block (n = 1))

Head device number = (n-1) x 8192 + m

8-56
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The range of device numbers (up to the 28th block) that can be designated with the NR or NW
commands is shown below.

Device No. Objective Block Device No. Objective Block
0 RO 114688 RO
to 1st block to to 15th block to
8191 Ra191 122879 R8191
8192 RO 122880 RO
to 2nd block to to 16th block to
16383 R8191 131071 R8191
16384 RO 131072 RO
o 3rd block to to 17th block to
24575 R8191 139263 RB191
24576 RO 139264 RO
- to 4th block to to 18th block fo
32767 R8I 147455 Ra1g1
32768 RO 147456 RO
to 5th block to to 19th block to
40959 Ra191 155647 R8191
40960 RO 155648 RO
to 6th block to to 20th block to
42151 R81N 163839 R81N
49152 RO 163840 RO
to 7th block to to 21st block to
57343 R8191 172031 R&191
57344 RO 172032 RO
to 8th block to to 22nd block to
65535 R8191 180223 R8I
65536 RO 180224 RO
to 9th block to to 23rd block to
73727 R8N 188415 R8191
73728 RO 188416 RO
to 10th block to to 24th block to
81919 R8191 196607 R8191
81920 RO 196608 RO
to 11th block to to 25th block to
90111 R8191 204799 R8191
90112 RO 204800 RO
o 12th block to to 26th block to
98303 R8191 212091 R8191
98304 RO 212992 RO
to 13th block to to 27th block to
106495 R8191 221183 RB191
106496 RO 221184 RO
to 14th block to to 28th block to
114687 Ra191 229375 R8191

8-57
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8.8.3 Precautions during extension file register read/write

{1) The extension file register is not used by A1 and A1NCPU.

This function is not available during communications between A1 or
A1NCPU and the PC CPU.

(2) Some types of memory cassette loaded to the PC CPU are unable to
detect an error (character area error 06H) if an attempt is made to read
or write after specifying a biock number which does not exist. In this
case, data which is read may not be correct and writing such incorrect
data may destroy the PC CPU user memory,

Always check the type of memory cassette and the parameter settings
before using this function.

Block Numbers Which do not Cause a Character Area Error (06H)
mm AOJ2H, A2, A3CPU | A2NCPU, A3NCPU AsH, AZA (81)
A3NMCA-12 No. 10, No. 11
AINMCA-18 — No. 10to No. 28
ASNMCA-24 — No. 13 to No. 20 No. 13 to No. 28
A3INMCA-40 — No. 21 to No. 28

The UTLP-FN1 Operating Manual or the A2A(S1)/ASACPU User's Manual
give details.
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8.8.4 Batch read of the extension file register (ACPU common command)

Deslignation Method |

8t. No. : Station number
Designation in protocol 1 is shown below.

Extension file register

batch read command
\ Character area A
T T T T TTT7 T T 1 device point uses 4 characters. T T
Number of Therefore, a 1-word data is
£ Head device Sum ' A
Computer [N| St | FC |g | Message number gevice points |-neck| expressed in 4 digits (hexadecimal), || St | PC
a| Ne. | No. walttime | o o ers) (gzech":fﬁ'x')). v XP gits ( mal) i | No. | No.
Hitinit] | [ A | [ I [ T — HitIH]L
T
. N Data for the designated
AJT1C24 gesugnation oftl-; p $ P r(.ydmb'e‘;“w':ze: :n;? $ Sum
avi es heck
ice range to be rea x | Ne. | No. device points™ X X |code
HEClHIL 4 characters) HIL

Character area B

POINT|

To designate the device range, the following conditions must be met:
¢ 1 = number of device points <64

number

o (Head device number) + (number of device points) < maximum device

|Designation Example |

To read the data at 2 points of R8190 and R8191 of extension file register block number
12 in station number *0*. (Message wait time is 0 msec)

T T 1T T T 1

E
Computer gooFFEno

0>

0 0FF

AJ71C24

h 4
E]
B

30, o[ 61, 360
Check sum is calculated

s
i TlooiFF|1234|/7TABC
within this range X

»-m
-]
]

37wy 41 420 A 30} OOl 42, Fo)

Indicates that:

The content of RB190 of block Number 12 is 1234H (4660 in decimal)
The content of R8121 of block Number 12 is 7ABCH (31420 in decimal)

8-59

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




8. COMMUNICATIONS USING DEDICATED PROTOCOLS

8.8.5 Batch write of the extension file register (ACPU common command)
Designation Method| St. No. : Station number
Designation in protocol 1 is shown below.
Extension file register
batch write command
\ Character area C
L T T 17 T 11 7 ¥
E Head device Number of 1 device pointuses 4 | g,
Computer |N| 8t | PC |g w| Message b device points | characters. Therefore, a K
P a| No- | No. walt time @ 2:;",‘:;"3 (& :nh:;:im) }no&?a dlt:‘?h i:!ex”%szli %i::‘dce
HILIH|L] | I T H | b HIL ' T
AJ71C24 Designation of the device Al g | Pc
range to be written CiNo. | No.
HILIHIL

1 device point uses 4 characters,
Therefore, a 1-word data is expressed
in 4 digits (hexadecimal).

POINT|

To designate the device range, the following conditions must be met:
¢ 1 = number of device points < 64

e (Head device number) + {(number of device points) < maximum device
number

Designation Example |

To write data to 3 points : R7010 to R7012 in the extension file register block number 05 in
station number "3". (Message wait time is 0 msec)

Check sum is calculated within this range

¥ T T LI T

Computer o 3|F FlEw|ojo 5 R 7 0 10/03o123aB07

g DZm

0w 33w] 46w 450t 450,573 30 30w, 35wy 57w, 371y 0w 3y 30 30 330] 30 31 3y S50 L 42, 0w, 3] 3 T 2y 320f et

AJT1C24

Indicates that:

The content to be written to R7010 of block Number 05 is 0123H (291 In decimai)

The content to be written to R7011 of block Number 05 is ABOTH (-21753 in decimal)

The content to be written to R7012 of block Number 05 is 3322H (13090 in decimal)
8-60
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8.8.6 Direct read of the extension file register (AnRACPU dedicated command)

Designation Method | St. No. ; Station number

Designation in protocol 1 is shown below.

Extension file register
batch read command

\ Character area A
T T T | I T I T T 1 device point uses 4 characters. T T
Number of Therefore, a 1-word data is
E Head device Sum s A
Computer |N St | PC N R Message number device points heck .t . . c St. | PC
P al Ne. | No. waittime [ o O ers) (ﬁ :;\;Qr:ﬁ:gs, i expressed in 4 digits (hexadecimal) & | No- | No.
HiLiH]L] | | I I H | L JHIL T I I HItIH]L
N . Data for the designated

AJT1C24 Designation of the $ st | po ?Pdr::rrofdeviceggol:tf E| Sum

. . A py sum

device range to be read x| No. [ Ne. dfvig‘“dg poInts® x x oo

HILIHIL 4 charcters) HiL

Character area B

POINT|

To designate the device range, the following conditions must be met:
¢ 1 < number of device points = 64

@ (Head device number) + (number of device points) < maximum device
number

Designation Example |

To read the data at points of R8190 and R8191 of extension file register block number
2 in station number "0*. (Message wait time is 0 msec)

e T T T T T T Check sum is calculated within R T T
Computer Injo o|F #|w njolo 0 1 6 3 8 2|0 2|a 2| thisrange (The AJ71C24 adds (¢4 o ¢
Q the sum check code.) K
054 J0ng 30| 961y 36w [4E iy 52u)- 300 How; S0m 5110y 36w B0y T80 32| I0w, 3200] 33y 320 > 6| I 0| 46rsy 46
AJ71024 .y d o T T T T T 1T T
C!'ue?ksl:lmlscalculated Hloole kl1 23 4|l7a8cl3les
within this range X
2] e, 0w ] 46w 46| I w3200, 300, Ml I7hey 41 my 420,430 00| 420, 36

Indicates that:
The content of R8190 of block Number 2 is 1234H (4660 in decimal)
The content of R8191 of block Number 2 is TABCH (31420 in decimal)
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8.8.7 Direct write to the extension file register (AnACPU dedicated command)
Designation Method| St. No. : Station number
Designation in protocol 1 is shown below.
Extension file register
batch write command
\ Character area C
I I 1 T T 17T 71T | i
Number of
Computer E St | PC |y w Message He:gr:be::u devu:e p:)inh cl:atﬂd?;pg"hw;:a cSh:rcnk
g No. [ No- |7 T wakttime | 7 characiers | orete | e e, {09
Hit(HIL | L1 1111 H | L HIL | |
AJT1C24 Designation of the device Al g | pe
. 2l st
range to be written ¥ | No. | No.
HILIHIL

1 device point uses 4 characters.
Therefore, a 1-word data is expressed
in 4 digits (hexadecimal).

POINT|
To designate the device range, the following conditions must be met:

o1 < number of device points < 64

® (Head device number) + (number of device points) = maximum device
number

Designation Example |

To write data to 3 points : R8190 and R8191 in extension file register block number 12
and RO in block number 13, in station number *3*. Assume that extension file register

block number 9 does not exist. {Message wait time is 0 msec)

k sum is calculated within this ran
- ‘ f:hef.:IIIlIl : il ,,?e,,,/:\\g
Computer EOSFFNWOOOQO1 10/03/0122a3laABo7|aazzFc
05| 30wy M| #6460 450, 57 30m| 0wy Yo 390 3 3o 31, 300 Hoy 3md 30w 31y 32y 33| 41 my 420, Fom 37 g 330, 320, 20 4601430 . .

AJT1C24 / é 0 alFF

: . / o:mu,ﬂ 5w, 46w

Indicates that:

The content to be written to R8190 of block Number 12 is 0123H {291 in decimal)

The content to be written to R8191 of block Number 12 is ABO7H (-21753 in decimal)

The content to be written to RO of block Number 13 is 3322H (13090 in decimal)
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8.8.8 Testing (random write) the extension file register (ACPU common command)

Designation Method |

Designation in protocol 1 is shown below.

Extension file register test
(random write) command

St. No. : Station number

\ Character area C
| L T T T T T T T T T 11 T T T T T [T T 17T
El ot | Pc Message | devica gois | Device number | Data (4 Device number | Data (4 |SUm
&g T ~ VICS nu hoeb
Computer g No. | No. |[E T wait l?ﬁle (2chat:°ciefs (7 characters) |characters) (7 characters)  |characters) [ 5
{hexadecimal) |
HILIHILE | H | L N T T O T T T Lt 0100 111 JHj T
AJ7T1C24 A
c St. | PC
K No. | Ne.
1 device point uses 4 characters. T
Therefore, a 1-word datea Is expressed
in 4 digits (hexadecimal),

POINTl

To designate the device range, the following condition must be met:

¢ 1 < number of device points = 10

Designation Exampl

To write data to 3 points : R1050 in extension file register block number 5, R2121 in
block number 7, and R3210 in block number 10 in station number *3".

{Message wait time is 0 msec)

Check sum is calculated within this range '
/:\

E
ComputerganFET

05| 308, 33046, 454] 45w, 544

Inl
T T

AJ71C24

A
Clo 3|F F
K

Q6w{ 0n,33p) 460,46,

Indicates that:

The content to be written to R1050 of block number 05 is 1234H
The content to be written to R2121 of block number 07 is 1A1BH (6683 in decimal)
The content to be written to R3210 of block number 10 is 0506H (1286 in decimal)

(4660 in decimal)
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8.8.9 Monitoring the extension file register

Monitor data registration is the function that registers the name and the
number of the device to be monitored by the computer to the AJ71C24. The
monitor is the function that (a) reads the data content of the device
registered at the time the monitor read command is executed by the com-
puter, and (b) executes the corresponding processing such as monitoring.

The device numbers must be consecutive when the device is read using the
batch read (ER) or direct read {(NR) command. However, when this function
is used, it is possible to read and monitor the devices by designating the
device numbers at random. :

(1) Control procedure for monitoring

C Monitor )

Editing EM ¢command and trans-
mitting device designation

Read processing
{Executing EM commands)

Data processing
(CRT display, etc.)

Change monitor device?

YES

POINTSI

(1) As the flowchart shows, monitor data registration must be executed
before monitoring. Attempting to execute monitoring without register-
ing the monitor data will cause a protocol error.

(2) The contents of the monitor data registration area are cleared when
the power supply is turned OFF, the PC CPU is reset, or the mode is
switched.

(3) For monitor registration, five types of registration are possible. They
are device memory in bit units (BM or JM), device memory in word units
(WM or QM) and the extension file register (EM).

8-64
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(2) Registering Monitor data of the extension file register (ACPU common

command)
St. No, : Station.number

Designation Method |
Designation in protocol 1 is shown below.

Extension file register monitor
registration command Character area C
L L L J L LR L L L L TrT7T 17T T 71777
El g |pe M device points | Devi b Devi be Devi ber |Sum
8 essage evice poin e number evice number ~ vice number
Computerg No. | No. EM walt time {2 characters {7 characters) {7 characters) {7 characters) “c':f:
hexadecimal)
HILIHLIE] | 1 N I T T I Y T I | I O O 1. B W T
AJTi1C24
Al st | rc
K No. | No.
HIL{H[L

POINT|
To designats the device range, the following condition must be met:

¢ 1 < number of device points < 20

Designation Example|
To register monitor data for R1234 in extension file register block number 5, R2345

in block number 6, R3055 in block number 15, and R8000 in block number 17 in station

number "10*. (Message wait time is 0 msec)

Check sum is calculated within this range
/;\",

T T T 1 T T

1 7R 80003

0 AIF FIE M

00405 R 123 40686R234515R305°5
Hry 0n, 00

w370, 52

ozm

Computer

060} 30wy 41 {4610, 46 [ 45y 400

AJ71C24

POINT| _
The station number is designated in hexadecimal. Therefore, the desig-
nation of station number 10 should be made in 0AH.
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{3) Monitoring the extension file register (ACPU common command)

Designation Method | St. No. : Station number

Designation in protocol 1 is shown below.

Monitor
{extension file register)
command
| | | 3 T I
E Sum E
St. | PC Message St. | PC
Computer g No. | No. |M E| waiting Sme %’Lecf: g No. | No.
Character area B
HILJHIL] | I HILIHIL
I I T T TTTT71 | T
AJT1C24 s ! ! ' gl s
T8 | PC | Monltor I Moniter | . | Monitor |3 ch:?k
X No. | No. | results : resulls : : resulte % | code
HiLIHgILy 4 111 1 1 1 1 1 11 1 HilL

The number of characters for the number of points designated by
monitor data registration (EM).

1 point of device uses 4 characters.

Therefore, a 1-word data is expressed in 4 digits (hexadecimal)

Designation Example|

Monitoring after registering the monitor data (word units) as mentioned in item (2).
(Message wait time is 0 msec)

Check sum is calculated
within this range

4—@
T T T 1 T T
ﬁ o AlF FIm Elole F Check sum is calculated within this range. 3 o Al FF
Computer Q AJ71C24 automatically adds the sum check code. K
050] 30 41 [ 460 4604000, 450 | 0w l420 860] » 0601300, 41} 461,460

T T T T T T T 1T 17 T T 1

AJ71C24 ! ! !

— e
M ] @3 @)

(1) the content of R1234 of extension file register block number 05 is 3501H (13569 in decimal),
(2) the content of R2345 of extension file register block number 06 is 4FSBH (20315 in decimal),
(3} the content of R3ID55 of extension file register block number 15 is 0150H (336 in decimal),
{4) the content of RB000 of extension file register block number 17 is 1C2DH (7213 in decimal),
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8.9 Buffer Memory Read and Write

This function is used to read from and write to the AJ71C24 buffer memory.
When this function is used, communications between the computer and
AJ71C24 commences immediately when the computer sends a read or write
request, without waiting for the PC CPU END processing. Therefore, the
time T1, described in Section 8.5, is always equal to zero. The PC CPU
carries out buffer memory read and write using TO and FROM instructions.

The method for specifying the control protocol, meanings, and examples for
carrying out this function are shown below.

8.9.1 Commands and buffer memory

(1) ACPU common commands

Command Number of State of PC CPU
Points
Item Processing Processed per During RUN
Sym- | ASCH Communica- | During
bol | Code tions STOP | sw22| sw22
ON | OFF
Batgh CR |43H, 52H | Reads from buffer memory,
rea 64 words ° o °
Batch (128 bytes)
ato CW |43H, 57H | Writes to buffer memory.
write .
Note : 0. Executable

(2) Buffer memory

Buffer memory addresses are OH to 7FFH see (see Section 3.5).
One address consists of 1 word (16 bits).

Read and write are both executed in word units, regardless of the
word/byte unit setting.

POINTS|

(1) When accessing the user area in buffer memory simultaneously by
using this function in the no-protocol mode (see Section 9) or the
bidirectional mode (see Section 10), the buffer memory address in the
following area should not be designated by the command described
in item (1) in Section 8.9.1.

e No-protocol mode send area (or bidirectional mode send area)
e No-protocol mode receive area (or bidirectional mode receive area)
¢ On-demand area

{2) Buffer addresses 100H to 11FH comprise the special applications
area. The AJ71C24 will not operate correctly if any operations other
than those described in the following sections are executed.
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8.9.2 Reading data from buffer memory (ACPU common command)

Designation Method| St. No. : Station number

Designation in protocol 1 is shown below,

Buffer memory read command
\ Character area A Number of characters = (word length) x 4
T T T T T T 1-word data uses 4 characters, I
: Therefore, a 1-word data is expressed
Com- [E| st |Pc Message “g“r‘, °‘1‘3{°‘° Word length | Sum : Ay Alge | Pe
! heck 4 digits (hexadecimal).
puter g No. | No. € B| wait time (Isw:a;;clr:;l?) (Ai:::;:im:'s) e in 4 digits ( h E No. | Ne.
HILIHIL] | | S I HIL HILIHI|L
T T T T T T T T T 711 T
AJ71C24 Designation of the buffer memory |s| o | pe HE E| sum
address range to be read from x| No. [ no. Buffer memory data | T [check
L= I 1 O T O O I HIL

Character area B

POINTI

To designate the word length, the following conditions must be met:

e 1 < word length < 64
e (Head address) + (word length) — 1 < maximum address
number (7FFH)

Designation Example|
To read 2-word data from buffer memory addresses 180H and 181H in the AJ71C24 of

station number “10”.
(Message wait time is 0 msec)

Check sum is calculated
within this range

- o™y . .

T T T T L] T T T A
Computer filo alF Flc rlojo o + 8 ole 2|1 D Check sum Is calculated Cio AF F
Q within this range K
050 3001096950} 430,520 300] 00,300,310, 31300300 R 300 00| # 0y | 0Bl 1 4
T T T T T T T T T T
t
AJTIC24 Hoalrrlascorzadiloa
X i X
24| 0 41 v ] ], 40
Indicates that: J
The content of butfer memory address 180H is ABCDH (-21555 in decimal)

The content of buffer memory address 181H is 1234H (4660 in decimal)
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8.9.3 Wiiting data to buffer memory (ACPU common command)

Designation Method |

8t. No. : Station number
Designation in protocol 1 is shown below.

Write to buffer memory command

\ Character area C
| I I T T 17 T T T T T 11 LI T
c . E st [ e g wl W "(';“j_ address w°:,d Iontgth Dllatoblewrinen tolbuﬂ:‘r molmory Sum
omputer | 2| No. | No, walttime |0 0 Jecimal) “(2"' deciman) ! : ! check
BiLIHfL] | I | 111 &1 ] 11 Ll 1 1 JH]t r
T
AJT1C24 Designation of the buffer memory address Al o | pc
range where data is to be written ¢ No. | No.
Number of characters = (word length) x 4. HILIHIL
1-word data uses 4 characters,
Therefore, a 1-word data is expressed
in 4 digits (hexadecimal).

POINTI

To designate the word length, the following conditions must be met:
*1 = word length = 64

e (Head address) + (word length) — 1 = maximum address number
(7FFH)

Designation Example |

To write 3-word data to buffer memory address 3A0H to 3A2H in the AJ71C24 of station
number “15”,

(Message wait time is 0 msec)

Check sum is calculated within this range

I L]
ABCD:1234:BT&955

Computer

350|443 3 T S M6, o, Sy 850,350
AJ71C24 A

Indicates that: 0] X0y i 46
ABCDH (-21555 in decimal) Is written to buffer memory address 3A0H

1234H (4660 in decimal) is written to buffer memory address 3A1TH +—————
6789H (26505 in decimal) is written to buffer memory address 3A2H
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8.10 Special Function Module Buffer Memory Read and Wrlite
8.10.1 Commands and designation
(1) ACPU common commands
Command State of PC CPU
Number of
Points During RUN
Item sym-| Ascl Processing Processed per | During
bol Code Communications | STOP | sw22| sw22
ON | OFF
Batch Reads from special function module buffer
TR |54H, 52H o o o
read memory. 64 words
. R . ) {128 bytes)
Batch Writes to special function module buffer
write TW |54H, 57H memory. o o b3
Note : o........ Executable
X v Not executable

(2) Linkable special function modules, buffer memory head address, and
module numbers

See the list shown in Appendix 7.
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(38) Special-function module buffer memory

The special-function module buffer memory is comprised of 16-bit (one
word) addresses. Read and write of the special-function module buffer
memory is executed by TO and FROM instructions transmitted between
the PC CPU and special-function module.

When the computer reads from and writes to the special-function
module buffer memory via the AJ71C24, it is done in byte units (1
address = 8 bits).

The addresses specified in the computer (hexadecimal) are converted
from FROM/TO instruction addresses as shown below;

Designated address (hexadecimal) = Module head address +
[(FROM/TO instruction address x 2} converted into hexadecimal]

Example: To designate AD61 high-speed counter module FROM/TO in-
struction address 1 (CH.1 preset value),

Specified address = FROM/TO instruction address 1 x 2 + Head address
82H 2H 80H

The data format when the computer makes a read or write to or from the
special-function module bufter memory viathe AJ71C24, is explained below
using the AD61 module as an example.

Message format at computer
T T T T T T T T T T T T T T
. a::;r:‘:s u?rﬁ?n 'ﬁ';"' Dam:‘DamEDmEOauEthEDatn
[ADG1 butfer memory )(ADN butfer memory P 0008620 6josfsa0E20100{1200
viewed from the PC CPU | { viewed from the computer | lu| 30, sy 3y 31 0] 3u1 50 150 350|590 30] 5] 324 50130 00 0051 3203050
LY
Address Address
Preset value Lower
; ) 82H bits
1
Middle bits! Lower bits | ™ 40H
E2H 40H Middle
! 83H bits
Preset value E2H
1 -
! U
2 ! Higher bits\ aan| bl
Mode register
3 85H| ooH
00H 12H
| 2-phase Mode
? 86H register
12H
87H 00H

POINT|

The buffer memory of each special-function moduie has its read and write
area, read-only and write-only areas, and areas reserved for OS use,
which are not available to the use. See the manual for each module
before using the buffer memory.

PC CPU or special-function module errors may occur if reading or writing
is not done correctly.
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8.10.2 Special function module numbers using control protocols

(1) The special function module numbers designated by using control
protocols are the upper 2 digits of the last special function module 1/O
address expressed in 3 digits.

Special function module number: 0AH

Special function module number: 07H —

Power Special Special

PG CPU
suppl Input Qutput Input Output | function Input function Qutput
modute | module P P g tp module P module P

16 points | 32 points | 32 points | 16 points | 32 points | 18 points | 32 points | 32 points

O0toOF 10to2F 30tod4F BS0to5F 6B0to7F BOtoBF QOtoAF BOto CF

——— Special function module number: H13

Power Special
supply Input Qutput Qutput function Output
module module

16 points | 32 points | 32 points | 32 points | 32 points

DOtoDF  EOtoFF 100to11F 120 to13F 140 to15F

(2) Precautions with special function modules occupying two slots

For special function modules occupying two slots, the number of points
occupied by each slot is fixed for each module. The special function
module number is the upper 2 digits of the last address of the slot
allocated to the special function module.

The User’s Manual for each special function module gives details about
the allocation of slots to each module.

(a) Modules with the front slot allocated as the vacant slot (AD72,

AB4AD, etc.)
1
! Special
(Vacantslof) | function
! module | ... Special function module number: 02H
I
16 points , 32 points
00 to OF 10t0 2F

(b) Modules with the rear slot allocated as the empty siot (A61LS, etc.)

i
Special :
function | (Vacant slof}
module | s Special function module number: 01H
1
32 points | 16 points
00 to 1F 20to 2F
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(c) Modules with the special function module allocation and I/O alloca-
tion mixed (A81CPU, etc.)

|
Special !
function | r;gz:tb
module ! T | Special function module number: 03H
1
64 points , 64 points
00 to 3F 4010 7F
(3) Module numbers of special-function modules at MELSECNET (lI)
remote |/O stations
The module numbers of special function modules at MELSECNET (Il)
remote stations are determined by link parameters setting at the MEL-
SENET (ll) master station.
L/R M«L M-R | M«<R M- L/R M « L/R
NO. B w w w Y Xy X Y/X
Rt -———- -~~—- | 29C-309 | OF9-15E | 400-48F | 000-08F | 430—44F | 030-D4F
R2 -—— -——- | 215-24F | 080-0A3 | 510-67F | 010-17F | 500-65F | ODD-15F
R3 -—— ---- | 1B6-214 | 1SF-1B5 | 270-32F | 050-10F | 220-28F | 000-06F
I/O addresses viewed Yoo Y20 XrYao Y50 Y70
from the remote station 1'2 -‘ff:' }?: 3“.3 ;.“e‘
Power Special
Remote YO augfly AJ72P25 | OQutput Cutput function Output Output
station No. 1 module module
32 points | 18 points | 32 points | 32 pointe | 32 points
Link parameter Y400 Y420 X/Y430 Y450 Y470
IOsddresses | Jo B ek

\— Special function module number H44
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8.10.3 Reading data from the special-function module buffer memory (ACPU common command)

Designation Method |

Designation in prot

§t. No. : Station number

ocol 1 is shown below.

Special function module buffer 2 characters
memory read command (hexadecimal)
Character area A | Number of characters =
3 {byte length) x 2
ryrT H' d' d'd i ! ' ' 1-word data uses 2 characters. N
E " ead address | Byte length | Special func- § Sum Therefore, a 1-byte data is ex- A
st | PC ag bl e, st | P
Computer|i| % | £2 |7 RMIRSRE] & characers | @ charactrs | Uon necie |<huck| | praqgad in 2 digis (hexadscimal) [ | Ne | %o
HILHL] § {1 I - O HoLL dH1L HitiHL
I I T S B T
AJ71C24 Designation of the special function 8| o | po| (Memorydata  1E| sum
module buffer memory address ¥ No. | No. v | [eheck
1 Lt
range to be read from il tmieme i fHie
—  ———
Character area B
POlNTS|

(1) To designate the byte length, the following condition must be met:

o1 =< byte length < 128

(2) With some special function modules, 2 or 3 bytes are used to
express the data. Therefore, designate the byte length by referring
to the manuals for each individual module.

Designation Example|

with

To read the data from buffer memory address 07F0H to 07F3H (4 bytes) of the special-function
module (module number 13H) loaded at I/O numbers 120 to 13F in station number “0”.

(Message wait time is 0 msec)

Check sum is calculated

in this range

Indicates that:

T T T T T ¥ T T T T T T
El - A
Computer |N]o ofF F|T R|ojo o 7 Fofo 41 3|87 Check sum is calculated clo FlFF
2 within this range K
05| 300, 300{ 6, 50| W, 20130 3020, 4,30 I S S 30010 ] 4= | — £ |06 30, 300] 460,450
T T T T T
AJ71C24 8 I I I
‘{00FF12:78:43:5
This indicates that special function | | |
02 1] 300y 30n] 46w 460] 31 rig 3 n; 3o, Fmy Sy 330, 3611, 36001 030 Yy 33m

module /O allocation is 120 to 13F

The contents of buffer memory address 007FOH is 12H «———
The contents of buffer memory address 007F1H is 78H

The contents of buffer memory address 007F2H is 43H +————
The contents of buffer memory address 007F3H is 65H
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8.10.4 Writing data to the special function module buffer memory (ACPU common command)

Designation Method |

St. No. : Station number
Designation in protocol 1 is shown below,
Special function module buffer
memory write command
l Character area C
T T T T T T T T T ata to | T
emory Ll
Ela |pc Message Head address | Byte length |Special function module written . Sum
Computer (N No. [ No. [T W/ waitme [[© charactess | (2 charac (3| "umber 2 charectens , o check
HILIHIL] | [ H 1 1 - I N [ TIN TN IHiLin)L ,
AJ71C24 Designation of the special function module Ale |pc
butfer memory address range to be written K| Ne. § No.
HiL|HIL

Number of characters = (byte length) x 20 1-word
data uses 2 characters. Therefore, a 1-byte data is
expressed in 2 digits (hexadecimal).

POINTSI

(1) To designate the byte length, the following condition must be met:
e 1 < byte length < 128

(2) With some special function modules, 2 or 3 bytes are used to

express the data. Therefore, designate the byte length by referring
to the manuals for each individual module.

Designation Example|

To write the data to buffer memory address 27FAH to 27FDH (4 bytes) of the

special-function module (module number 13H) loaded at I/O numbers 120 to 13F in
station number “5". (Message wait time is 0 msec)

Check sum is calculated within this range

T T T T
]
Computer 0027FA041301:GD:A8:EFAA
0 GRS TR .

AJ71C24 A

clo s/FF
This indicates that special function K
module /O allocation is 120 to 13F 062 30u, 354460 60

Indicates that;

Data "01H" is written to address 27FAH
Data “CDH" is written to address 27FBH
Data "ABH" is written t¢ address 27FCH
Data “EFH" is written to address 27FDH
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8.11 Remote Run/Stop of PC CPU and Reading PC CPU Model Name
8.11.1 Commands
(1) ACPU common commands
Command State of PC CPU
i
Item Symbol ASCil Processing During During RUN
Code sToP SW22 ON | SW22 OFF

Remote RUN RR 62H, 52H | Requests remote RUN of PC CPU. o o o

Remote STOP RS 52H, 53H | Requests remote STOP of PC CPU. ° o o

PC CPU Reads if the PC CPU is model

dl d PC  |50H, 43H| AIN, A2N, A3N, A3H or o ° o
modie mode AJ72P25/R25.

Note : o......Executable
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8.11.2 Remote RUN/STOP
(1) Remote RUN/STOP control

(a) RUN, STOP, PAUSE and STEP-RUN states are produced by the
following combinations of PC CPU key switch positions and com-
puter commands.

PC CPU Key Switch Position
RUN STOP PAUSE STEP-RUN
Remote
Command RUN RUN STOP PAUSE STEP-RUN
from
computer Remote
STOP STOP STOP STOP STOP

(a) When a PC CPU is stopped by the remote STOP command given by an external com-
puter, that PC CPU cannot be put into the RUN state by the computer connected to the
PC CPU.

(b) The clearing of data memories on receiving a remots RUN instruction depends on the
states of special relays M9016 and M9017 as shown below,

Special Relay
Data Memory State
M8016 M9017
OFF OFF :(a:t aCPU enters the RUN state without clearing remote STOP
OFF ON Remote STOP data is cleared outside the latch range set in
parameters. (In this case, Link X image is not cleared.)
ON ON/OFF PC CPU enters the RUN state after data memory is cleared,

Always reset special relays M9016 and M3017 when data memory clearing is not required.

POINT|

After operations remote RUN/STOP control from the computer are com-
pleted, the remote data will be lost if the power supply is turned OFF or
the PC CPU is reset.
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(2) Remote RUN/STOP designations and designation examples (ACPU
common command)

Designation Method | St. No, : Station number

Designation in protocol 1 is shown below.

RR: PC CPU remote RUN designation command
RS: PC CPU remote STOP designation command

|

1 1 I 1
E AR Sum
Computer [N| 5 [ §5. [ gt | wanume [check
HiLinlL | Hii T T
AJT1C24 A

¢l No. | we
Sl Ne. | Mo,
H]LIH]L

Deslignation Examples |

Example 1: Remote RUN control of PG CPU in station number “5”
{Message wait time is 0 msec)

Sum check is calculated
within this range
- 27N

o 5(F F|R R|O|C 5

oZm

Computer

05 | 30n ; 35n | 46w 46 | 524 52 | J0w [ 430 35a

AJT1C24
0 BfF F

~Qr

B [ I0n ; I5u | 460, 46u

Example 2: Remote STOP control of PC CPU in station number “0”
(Message wait time is 0 msec)

Sum cheok is caloulated
within this range
+ "

Computer ¢ 0|F F[(R sjo|c 1

ozZm

Q5w | J0u  30u | 46w, 46m | 52n 4 SIn | Hu § 430, Hn

AJ7T1C24

=O»
o
o
m
mn

D6n | 30k | 30n | 46 | 46
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8.11.3 Reading PC CPU model name

(1) PC CPU model name and corresponding codes

PC CPU Model Name c?::::::;:;;'d PC CPU Model Name °?SSXI°¢."’;'...?.‘.',“’
AOJ2HCPU 9eH A2GCPU 9AH
A1CPU, AINGPU ATH A3CPU, A3NCPU A3H
A1SCPU 98H A3ACPU 94H
A2CPU(-81), A2NCPU(-81) A2H A3HCPU, ASMCPU AdH
A2ACPU 92H A73CPU A3H
A2ACPU-S1 93H AJT2P25/R25 ABH

(2) Reading PC CPU model name (ACPU common commands)

Designation Method | St. No. : Station number

Designation in protocol 1 is shown below.

PC CPU module read command

|

I I I 1 ¥ 1
E Sum A
Computer [N| 35 | FS |p o Message |5ock 2l st | Pc
aQ No. o, walt time code Character B area K| Ne No.
HILIHL 1 H]L T r " I HILJHI]L
AJ71C24
$f s | pc | Potype [%{Sum
X No. No. | (2 characters) X | code
HILJH]L H | L HEL

Designation Example |

To read PC CPU model name at station number “30" (Message wait time is 0 msec)

Sum check is calculated
within this range

T T T — L] T 1
A
Computer 5 1 E|F F|P c|lofjc s Sum check is calculated c|l1 E|F ¢
Q within this range K
D5 | Jtw ; 43n | 46w 46 | S0, 430 | 30x | 430 , Fn -+ ; /'_\.' 08w | Ity ; 45 | 46 46
T T
1024 ? E{F F|Aa 2a $ 7 @
s g " 1
This indicates station number "30” X X
(1E in hexadecimal) 020 | 31wy 45u | #6u, 460 | Aluy 33 | 030 [ 370 B

This indicates PC CPU module name of A3 or A3N CPU
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8.12 Program Read/Write

This function is used to transfer all types of programs (main and sub-
sequence programs, microcomputer main and sub programs), parameters
and comment data from the PC CPU and store them in the computer. The
computer then carries out the appropriate controls by writing programs,
parameters, and comment data to the PC CPU.

8.12.1 Precautions during program read/write

(1) When reading programs that have been written to the PC CPU, read all
sequence programs, microcomputer programs, parameter data, and
comment data from all areas,

When writing programs, write all stored data to the PC CPU. If all areas
have not been written to, the PC CPU wili not work correctly.

{2) Before writing programs, write parameter data and execute a parameter
analysis request. Otherwise, the parameters in the PC CPU user
memory will be changed but the parameters stored in the work area by
the ACPU for operation will remain unchanged. Therefore, it a
peripheral device is loaded and operated after the parameters are
changed, processing will be carried out with the previous parameters,
which are still stored in the work area.,

(3) The number of points which can be processed per communications is
fixed. When reading or writing data, divide the data into several groups
to read or write the entire area. Parameter data should be divided into
3K bytes. Other data shoule be divided into units of data determined
by parameter setting.
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8.12.2 Program read/write control procedures

(1) Reading

( PRCGRAM READ )

Execute parameter data read
command (PR)

Execute main sequence
program read command (MR)

Execute main sequence T/C set
value read command (MR)

(if there are no subsequence programs)

Execute subsequence program
read command (SR)

Execute subsequence T/C set
value read command (SR)

—— {if there are no microcomputer programs}

Execute microcomputer main
program read command (UR)

Execute microcomputer sub-
program read command (VR)

(if there is no comment date)

Execute comment data read
command {KR)
{if there is no extension comment data)
Execute extension comment Execution possible only with
data read command (DR)  } T A2A CPU and A3A CPU

C READ COMPLETE )
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(2) Writing

C

PROGRAM WRITE )

Execute parameter data write
command (PW)

Execute parameter analysis
request command (PS)

Execute main sequence
program write command (MW)

Execute main sequence T/C set
value write command (MW}

Execute subsequence program
write command (SW)

Execute subsequence T/C set
value write command (SW)

"""" Place the PC CPU in the STOP status
using the remote STOP function (see
Section 8.11).

(if there are no subsequence programs)

MELSEC-A

Execute microcomputer main
program write command (UW)

Execute microcomputer sub-
program write command (VW)

(if there are no microcomputer programs)

Execute comment data write
command (KW)

(if there is no comment data)

Execute extension comment
data write command (DW)

(if there is no extension comment data)

Execution possible only with
A2A CPU and A3A CPU

(

READ COMPLETE )

After writing the program, return the
PC CPU to the RUN status.
(see section 8.11)
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8.12.3 Parameter memory read/write

MELSEC-A

(b) Parameter addresses

{1) Commands and addresses
(a) ACPU common commands
Command Number of PC CPU State
Points
tem ' Processing Processed per During RUN
Symbol AsSCIl Communica- | During
code tion sTOP sw22 swa2
ON OFF
Batch read PR ggn' Reads parameters, ° o °
128 bytes
50H, .
Batch write PW S7H Writes parameters. o x X
. Causes the PC CPU to acknow-
‘:\:azz'ts PS ggn' ledge and check rewritten o X X
9 parameters.
Note : o...... Executable
p SR Unavailable

There are 3K bytes of parameter memory, addresses 00000H to
00BFFH. For addresses, use 5-digit ASCHl (hexadecimal).

POINT|

After changing parameters, always call the parameter analysis request
command (PS).

If this is not done, the parameters in PC CPU user memory will be
changed but the parameters stored in the work area by the ACPU for
operation will remain unchanged. Therefore, if a peripheral device is
loaded and operated after the parameters are changed, processing will
be executed with the previous parameters, which are stilt stored in the
work area.
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(2) Parameter memory batch read (ACPU common command)

Designation Method I : St. No. : Station number

Designation in protocol 1 is shown below.

Parameter memory read command Number of characters = (Byle
1 Character area A length) x 2.
T T 1 T T T T 1-word data uses 2 characters. T T
Parameter Therefore, a 1-byte data is
Byte length | Sum * A
St. | PC Message | head address 5 . st | PC
N PR ; 2 characters [check expressed in 2 digits c
Computer &| Mo [No. wait time ::::;;:ﬁzrﬂ I('lexadocirna.l) e (h::adecirnal). g | Ne. | Ne.
HILIHIL] | S | H | L JHJL T T — T : HILIHIL
AJT1G24 Designation of the parameter 8| st [ pc Parameler data to §| sum
memory address range to be read; ) | No. | No. Y |
1 1
Hitinse e inint il dnie

Character area B

POINTI

To designate the byte length, the following condition must be met:
¢ 1 < byte length = 128

Designation Example|

To read 4-byte parameter data in parameter memory addresses 280H to 283H of
the PC CPU in station number “5”, (Message wait time is 0 msec)

Check sum is calculated
within this range

T ¥ T T T T T T 1 T T
- |E . A
Cotrn N|jo s|F FIP Rl[o|o o 2 & ofo 4|2 1 Check sum is calcuiated clo s|F F
puter | g within this range K
050 | 30w ; 350 | 46m ) 46m | 50w 520 00| 00, 30w, 326, I8, J0n ] 0w, I4n| 324, Hn - ; ; —————— /—\I Q6 | 30w | 350 | 460 ; 4Bu
L] 1 1 ] E
AJ71024 Tlo s|F Flo F1e DlA elc B|T|F 2
X ! | 1 x
020 30n, 3] 460, 460 | 30u, 460 45w , 4t 410, Tk 43, 420 ] ] 46, T

Indicates that:

The contents of parameter memory address 280H is OFH
The contents of parameter memory address 281H is EDH
The contents of parameter memory address 282H is AGH
The contents of parameter memory address 283H is CBH
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{3) Parameter memory batch write (ACPU common command)

Designation Method | St. No. : Station number

Designation in protocol 1 is shown below.

Parameter memory write command

Character area C
T T i T T ¥ T IS T 1 T
Parameter Parameter data
E Byte length Sum
st. | PC Message | head address | =Y
Computer |N PW 2 characters check
P a| Ne. [ Ne. walit time '(|5 ch;;:m ;leudocimal) ~ code
HILIHIL] | L1 11 | || Ll 185 I |
AJ71C24 Designation of the parameter Al &
. ol | pe
memory address range to be written % [ Ne. [ No.
HILIHIL

Number of characters = (Byte length) x 2.
1-word data uses 2 characters.

Therefore, a 1-byte data is expressed in 2
digits {hexadecimal).

POINT|

To designate the byte length, the following condition must be met:
®1 < byte length < 128

Designation Example |

To write 4-byte data to parameter memory addresses 5A0H to 5A3H of the PC CPU in
station “0". (Message wait time is 0 msec)

Check sum is calculated within this range
: T T T q
T T T T T T T T T T T T t
E | 1 1
ComputergooFFFwo005A00435:50:A9:Bcoa
06| 30w, 30n | 4600, 460 | 5001 57w | 30| 300, 30w, 350 4wy 300 | 00, | 390, I 450,300 ) 0w 300 | 420, 430 | 30w 0 . :
AJ71C24 A
Indicates that: ¢jo ol F F
Data “35H" is written to address SAOH +—— 066a] 30m; 30w | 46w 464
Data “EQOH" is written to address 5AtH +———

Data "A9H" is written to address 5A2H
Data “BCH" is written to address 5A3H
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(4) Parameter memory analysis request (ACPU common command)
8t. No. : Station number

Designation Method |
Designation in protocol 1 is shown below.

Parameter memory analysis request command

1 3

T T I

Sum
st PC Message
Computerg No. | No. [P 8| waittime [check

HjLIHIE ] HIL | I
AJT1C24 A
cl| st PC
K No. No.
HIiLIHEL

Designation Example]
To request parameter memory analysis after writing parameter to the PC CPU in station

number “5”, (Message wait time is 0 msec)

Check sum is calculated
within this range

T T T 1]
E
Computer ganFPsoc4
05u] 30m,; 35| 464, 46n] 50n 4 53u | 30u| 430 ) 34n . .
AJ71C24 A
Glo 5[F F
K
4Bu | 461
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8.12.4 Sequence program read/write

(1) Commands and step allocation

(a) ACPU common commands

MELSEC-A

Command Number of PC CPU State
Points
em sym- |ascn Processing Processed |, no During RUN
bol |Code per Com- | gr6p" | SW22| SW22
munication ON | OFF
Except T/C Reads main sequence pro-
Mai set value MR 4DH, | gram. 64 steps
ain ! ° ] o
52H Reads T/C set values used in .
T/C set value main sequence programs. 64 points
Batch
read
E:tc :El‘u-:;l ¢ 53H Reads subsequence program. | 64 steps
Sub SR ' o o o
T/C set value 52H | Reads T/C set values used in 64 points
subsequence programs. P
Except T/C Writes main sequence pro-
Mai set value ww | 4DH, | 9rem: 64 steps e o* x
ain
S7H Writes T/C set values used in .
T/C set value main sequence programs. 64 points o o X
Batch
write
Except T/C Writes subsequence program. | 64 steps ° o* x
set value ow 53H
Sub !
57H . .
Writes T/C set values used in .
T/C set value subsequence programs. 64 points o (] b 4
Note : o.......Executable
X v NOt @xecutable

* Writing during a program run may executed out if all the follow-

ing conditions are met:

1) The PC CPU is A3, A3N, A3H, A3M, A73, or A3A.

2) The program is not the currently running program (indicates a
subprogram called by the main program, if the main program is
being run).

3) The PC CPU special relay is in the following state:

i} M2050 (signal flow conversion contact)
i) M9051 (CHG instruction disable)

-----

ooooooooooooooo

OFF (A3CPU only)

POINTI

When reading or writing the timer/counter setting values using the se-
quence program read/write command, range designations of TO to T255
or CO0 to C255 are possible.

Extended ranges of T256 to T2047 and C256 to C1023 for AnA CPU
should be used for storing the setting values; read or write the set values
using the batch read/write command for devices (D, W, R} allocated by
parameter setting. {(see section 8.7)
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(b) Designating the head address

The division between sequence programs and T/C set values, and
their addresses in 4-digit ASCII are shown in the table below.

Example:
To read the set values TO to T63
Head address = FEOOH Command = MR

Sequence Program Designated Step for Protocol
TO set value FEOOH
T1 set value to T255 set value FEO1H to FEFFH
CO set value FFOOH
C1 set value to C255 set value FFO1H to FFFFH
Step 0 0000H
Step 1 to Step 30718 (30K) 0001H to 77FEH

Calculation of designated step

Timer :Tm = FEOOH + n
Counter :Cm = FFOOH + n
where, m = device number
n = hexadecimal value of device number

(c) Meaning of T/C set values

T/C set values are stored as hexadecimal values as shown in the
table below,

When rewriting the PC CPU set values from the computer via the
AJ71C24, designate the set value in 4-digit ASCH.

Example:

Data designated to change T10 setting value K10 to K20......0014H
Data designated to change T11 setting value D30 to D10......800AH

Ladder Example in Program Setting in Program Setting In Protocol
KO 0000H
KIINIHI

— T P 00oH
K9 000SH
KIIII0 K10 000AH

—<CHI to to
K32767 7FFFH
DI H
—< T[] H 3(1) %H
D2 8004H

OLIICI] to to
—< CLII] D1023 87FEH

Calculation of protocol setting value
Km = 0000H + n
Dm = 8000H + 2n

where, m = device number
n = hexadecimal value of device nhumber
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(2) Sequence program batch read (ACPU common command)

Designation Method |

Designation in protocol 1 is shown below.

St. No. : Station number

Number of characters = (Number

Character area A of steps) x 4
T T 1T T T T 1 step (16 bits) uses 4 characters. T
Therefore, 1 step is expressed in 4
E MR Leading step | Number of steps | Sum .y ! b A
st | PC M
Computer N} 55 | KO | or | NaRTiRe | 4 characters 2 characters " check digits (hexadecimal). ¢ ol 194
HiLlH)L) | [ | 1 HIL HitlHL
! T FrTF T T T T 1 3
AJ71C24 Designation of the step $ ot | po Sequenlcetpfogram $ Sum
range to be read x| No. | No. I X |code
HICiHIE] 1111 t)d HIL

Sequence program batch read command
(MR for main and SR for sub program)

Character area B

POINTS|

be met:

¢ 1 = number of steps = 64

(1) To designate the number of steps, the following condition must

(2) Timers, counters, and a sequence program cannot be used
in combination. Only one of these may be set.

Designation Examples |

Example 1:
To read 3 steps: step 100 to step 102 of the main sequence program of the PC CPU in
station number “0”. (Message wait time is 0 msec)

Check sum is calculated
within this range

T T T T T T t T T
Computer |K|o o|F F|m Rlo|o o & 4fo ale s Check sum is calculated &lo ofF ¢
Q within this range K
00 300 4] 0 5701 0 3o, ] O S ] 4 SN, 0 St
AJ71C24 8 !
Step 100 is expressed as ;OOFF4001:3002:1011T41
0064H in hexadecimal 2] 0 0] 4 6 M, T30 S5 0w, 0, 203, 3, i 3 S St

Indicates that:

The content of step 100 (64H) is 4001H
The content of step 101 (65H) is 8002H
The content of step 102 (66H) is 1011H
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Example 2:
To read set values at 3 points: T50 to T52 of the subsequence program of the PC CPU in

station number “0". (Message wait time is 0 msec)

Check sum is calculated
within this range

T T T T T T T T

E Al
Computsr |N|o o|F F|s Rlolr € a 2/ 0 a1 4 Check sum is calculated codFrF

Q within this range K

050] 30y How 46460 53,520 E30w[46m 4500 330,320 300, 13 + : /:\ 061 30, 300 460 46

T T T T T T T T T T T

AJTI1C24 ! ! E

T50 is designated as FE32H TIoO[FFlao1581742002 Ts 0

$liy 35w 380,34 M 3 !!';.._m Hony 320 030|350 20

Indicates that:
The set value of T50 is 3015H (K12309) ~——

The set value of T51 is 8174H (D186)
The set value of T52 is 2002H (K8194)
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(8) Sequence program batch write (ACPU common command)

Designation Method | St. No. : Station number

Designation in protocol 1 is shown below.

Character area C
1 T I T I I | I 1 | 1

E MW Leading step | Number of ste, Sequence program Sum

Computer [N| 5t | FC [ or | Message | 4 charact 2 chaacters | | . cheak

Q| e { No- | gy | Walt ime | hexadecimal) | hexadecimal) ' Lo~ code

HILIH|L] | 1 1 ] ] | | | HIL I I

AJT1C24 Designation of the step Alst |ec
range to be write i | Ne. [ Ne.
Sequence program batch write command HIL|H]E

1 step (16 bits) uses 4 characters. Therefore,

(MW for main and SW for sub program) [ Number of characters = (Number of steps) X 4.
1 step is expressed in 4 digits (hexadecimal).

POINTS’

(1) To designate the number of steps, the following condition must
be met:

¢ 1 < number of steps < 64

(2) Timers, counters, and the sequence program cannot be used
in combination. Only one of these may be set.

Designation Examples)|

Example 1:

To write a program to 4 steps: step 500 to step 503 of the subsequence program of the
PC CPU in station number “0”. (Message wait time is 0 msec)

Check sum is calculated within this range

-+

1 7 T ! L L DL L L L L L AL L AL UL B N S S BN N R
1 | 1

E
Computer gDDFFSWOO1F4041055:40FA:2A05:70A&73

06T 0 3] 546 530,75 300 vty 30t 3 0, e 31 o, 35350 e o 1 52 41 m v, J50 T M 30 e 30

AJ71C24 -~ Al |
Step 500 is expressed as clo o|F F
01F4H in hexadecimal K
06|30 30w 461, 46

Indicates that:

1055H is written to step 500 (1F4H)
40FAH is written to step 501 (1F5H)
2A05H is written to step 502 {1F6H)
TOABH is written to step 503 (1F7H)
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Example 2:
To write set values to 4 points: T100 to T103 of the main sequence program of the PC CPU

in station number “5”. (Message wait time is 0 msec)

Check sum is calculated within this range

— N

T T T T T T T T T T T T T T L T T T T T T T T
Computer §05FFMWOFE840440 Q 1:13002‘:05 025832E56
050 30k 350 6, 46 400,570 X o ] 0my 3] S 300 300 300 S M w3 B i 0T, 8, T 2 5 T
AJ71C24 A l ]
T100 is designated as ces|FF
FES4H 61| H0rey 350 | 46m; 46n

Indicates that:
4001H (K16385) is set to T100 «—
8002H (D1) is setto T1I01 +———
0502H (K1282) is set to T102
832E (D407) is set to T103
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8.12.5 Microcomputer program read/wrlte
(1) Commands and addresses

Commands and program addresses to read and write microcomputer
programs are explained below:

{a) ACPU common commands

Command State of PC CPU

Number of
' Points During RUN
i
Hem sym-| Ascn Precessing P::::;n?::c':' During
bol | Code tion STOP |sw22|swa2

ON | OFF

Batch Main | UR |55H, 52H| Reads microcomputer main programs.
ato 128 bytes o o [

read
Sub VR |56H, 52H | Reads microcomputer subprograms.

s

Bateh Main 55H, 57H | Writes microcomputer main programs.
: 128 bytes -3 o* X

write
Sub 56H, 57H | Writes microcomputer subprograms.

2

Note : o..... Executable
Xivreens Not executable

* Writing during a program run may be executed if ali the
following conditions are met:

1) The PC CPU is A3, A3N, A3H, A3M or A73.

2) The program is not currently running program (indicates a sub-
program called by the main program, if the main prcgram is
being run).

3) The PC CPU special relay is in the following state:
M9050 (signal flow conversion contact) : OFF {(A3CPU only)
M9051 (CHG instruction disable) : ON
(b} Microcomputer program address '

Microcomputer addresses are designated in the protocol as fol-
lows:

1) Therange of addresses that can be set for each PC CPU is shown
in the table on the next page.
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Microcomputer Program Microcomputer Program

CPU Model Capacity Addresses
AQJ2HCPU
A1SCPU Max. 14K bytes 0000H to 37FEH
A2CCPU
AICPU
AINCPU Max. 10K bytes 0000H to 27FEH
A2CPU(51)
A2NCPU(S1) Max. 26K bytes 0000H to 67FEH
A3CPU
A3NCPU .
ASHCPU Mo S0 s 0000H to E7FEH
A3MCPU )
AT3CPU

2) Addresses are set by converting 4-digit hexadecimals into ASCII.

3) A character area error 06H occurs if the following condition is

not met:

Head address + (number of bytes) — 1

gram capacity.

= microcomputefr pro-
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(2) Microcomputer program batch read (ACPU common command)

Designation Method |

Designation in protocol 1 is shown below.

Microcomputer program batch read command
{UR for main and VR for sub program)

Character area A

Number of characters = (Number
of bytes) x 2.

St. No. : Station number

T T 77T 1 T T 1 address uses 2 characters, T 7T
E UR Head step | Number of bytes | Sum Therefore, 1 address is expreesed | |,
8t | PC Message h . 3 by Y A 8t. | PC
Computer g No. | No. [ JE | waittime {4 sharacters hexadecimal) %':1? in 2 digits (hexadecimal). g No. | No,
HikJH)L] ¢t [ | 1 Hll HILIHIL
y T[T T F T T T T T 11 T
AJT1C24 Designation of the 8| & | pc Mic[rocom‘puto: program | ¢ | Sum
T| o T [chech
range to be read from & | No. | Ho. : : - i | ¥ [hack
LTI T O T T T HIL

Character area B

POINTI

To set the number of bytes, the following conditions must be met:
® 1 = number of bytes < 128

o (Head address) + [{(number of bytes) — 1] <microcomputer program
capacity

Designation Example |

To read 6 bytes of a microcomputer program beginning with address 03E8H (1000 in decimal)
in the PC CPU of station number“0”. (Message wait time is 0 msec)

— ——T Check sum is calculated within ——
E I this range A
Nlo o/F Flu R[o|0 3 E 8|0 8|0 @ (Sum check code is added by Clo ofF F
Computer |0 | the AJ71C24.) K
€5 30w 30n] 96, 45] S 520 | 30wy S 5, o, T 0] I 0] # A (AN W
- - T T LI B T R | T T T T T T
AJ71C24 Check sum is calculated 8 t | | l E
within this range |0 ofF Fla 41 A:? a;a F:1 2}58{99
. 1520 X0uy 3000461, 48]0, i 3, 41 e Py 42 420480, 3 1, 32, 5, O3] Ty B
Indicates that:

{1) the contents of address O3E8H is 34H,
(2) the contents of address G3E9H is 1AH,
(3) the contents of address 03EAH Is 7BH,
(4) the contents of address 03EBH is BFH,
(5) the contents of address 03ECH is 12H, and
(6) the contents of address O3EDH is 58H.

m

@2 6 @6 ®
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(3) Microcomputer program batch write (ACPU common command)

Designation Method |

St. No. : Station number
Designation in protocol 1 is shown below.

Microcomputer program batch read command
(UW for main and VW for sub program)

Character area C

| T J LI I LI T T T 1 T
Microcomputer program
E uw Head step |Number of bytes Sum
St. | PC Message ! 1 1
C ter |N or (4 characters 2 characters [ check
ompu a| No. | No. | gy | waittime | o o jecimal) gaxadaclmal) : : ~ : : code
HILEHIL] | 11 1 ] L1 1 1 Ll |1 IHjeL T
I
AJ71C24 Designation of the A
range 1o be read form ¢ il o
Number of characters = (Number HIL[HIL

of bytes) x 2,

1 address uses 2 characters.
Therefore, 1 address is expressed
in 2 digits (hexadecimali),

POINT|

To set the number of bytes, the following conditions must be met:
e 1 = number of bytes < 128

e (Head address) + [(number of bytes) - 1] = Microcomputer program
capacity

Designation Example |

To write 6 bytes of a microcomputer program to the area beginning with address 1338H
(5000 in decimal) in the PC CPU of station number “2". (Message wait time is 0 msec)

Check sum is calculated within this range

T T 1 T T T T 717 17T 177 T

T

E

N[O 2(F FIUW|[O|1 2 8 8506 1 2{1\3{5 F:TClc‘la[QACO
Computer Q | [ | l I I

050 ] 3w 3200450 460 S5m, 5T 30l 31y T, 390 3804, 300, 36m] 0y S 41y 2y S5 46my 3Th 4 30y 3y o 3w, 41 ] 430 0w

et S et e et e el N e et T T
AJTIC24 m @ @ @ 6 6 Ao alF F
¢
Indicates that: (15| 30w 32] 461,464

(1) 12H is written to address 1388H,
(2) ABH is written to address 1389H,
(3) 5FH is written to address 138AH,
(4) 7CH is written to address 138BH,
(5) 43H is written to address 138CH, and
(6) 9AH is written to address 138DH.

8- 96

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



. NICATIONS USING DEDICATED PROTOCOLS .
8 COMMU CATIONS C S MELSEC-A

8.12.6 Comment memroy read/write
{1) Commands and addresses

Commands and comment data addresses to read and write comment
data are explained below.

(a) ACPU common commands

Command Number of State of PC CPU
Points
Item Processing Processed per During RUN
Sym-| ASCH Communica- | During
bol Code tion STOP |sw22! sw22
ON | OFF
Bateh | \yin | KR |4BH, 52H| Reads f t 128
read ain , eads from comment memeory. bytes o ) o
E:ittceh Sub KW [4BH, 57H| Writes to comment memaory. 128 bytes o o o
Note : o..... Executable

Xereeerns Not executable

(b} Comment memory addresses

The area to store comment data is managed using relative addres-
ses from the head address 0CH.

For example, for 2K bytes of parameter comments, the range in
which the addresses may be specified for the head address is 00H
to 7FHH.

1} Comment memory capacity is 64K bytes

The comment data address range is determined by the
parameter setting.

2) Comment memory addresses are designated in 4-digit ASCII.
(0000 to FFFF)

3) A character area error 06H occurs if the following condition is
not met: -

Head address + designated number of bytes = comment
memory capacity.

POINT

It is not possible to designate a particular device or device number when
reading or writing comment data.

Always read or write all data from address OH.
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(2) Comment memaory batch read (ACPU common command)

Designation Method |

§t. No, : Station number
Designation in protocol 1 is shown below.

Comment memory batch
read command

\ Character area A Number of characters =
T T Y T T T {Number of bytes) x 2. T T
E Head step | Number of bytes | Sum 1 address is expressed in | |,
st. | PC Message St. | PC
N KR A 4 characters 2 characters | check (o]
Computer al Ne. | No. wait time Lexadeclmal) l‘xexadecimaf) pti 1byte (2 characters). %| No. [ No.
Hip|HIL] | 11 I H]L I . 4 1 l HILIHIL
A4
AJT1C24 Designation of the 8| s | P CN‘.’;"":'L‘:Q‘ E| sum
T Y T |check
range to be read x | No. | No. ; ~ al x | code
HILIMIL] | | 11 HiL

—eeeeeeeeepp.
Character area B

POINT|

To designate the number of bytes, the following conditions must be met:
¢ 1 = number of bytes < 128

¢ (Head address) + [(number of bytes) - 1] = Comment memory
capacity

Designation Example]

To read 6 bytes of comment memory data beginning with address 7D0H (2000 in decimal)
in the PC CPU of station number“1”. (Message wait time is 0 msec)

, : , — . Check sum is calculated within . .
E I this range A
Njo 1(F FIK Rjojo 7 D 010 &8|F B Sum check code is added b 1 F
Computer | ! t(he AJT1C24.) Y ° N
! .
5] 300310 46 0 B 520 300|300 T M 300 B 26 2] # e T P T
- - T T T T T T T T T T T T T 1
: s S T T T e
AJ71C24 Cpepk sum is calculated ®lo 1l el 21a Bla a1E Fi1 ois 7|5|a 8
within this range X 1 ! I ) | X
0] 0 3 450031 0 o A 45 A5 g3, 50T 05041 1 30

—_

m @ © @ @
Indicates that:

(1) the content of address 07DOH is 12H,
(2) the content of address 07D1H is ABH,
(3) the content of address 07D2H is 43H,
(4) the content of address 07D3H is EFH,
(5) the content of address 07D4H is 1CH, and
(6) the content of address 07D5H is 57H.
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(3) Comment memory batch write (ACPU common command)
Designation Method |

St. No. : Station number
Designation in protocol 1 is shown below.

Comment memeory batch read command

\ Character area C

I I 1 L L i I
c ul s st | Pc KW A, . H:u;‘ address | Number of bytes{ Data for f“;,e 'deli nalzc; 2umk
om or Y (] ¢l t ch tars ber o es {‘number |chec
P a| No- | Ne. waittime | po udecimal hexadecimal} | of bytes* x zy’ characters) | code
HILIHIL] | 1 1 | | HIL T I
»
AJT1C24 Designation of the Al & | pe
range to be read E No. | No.
Hit IHIL

1 byte uses 2 characters.
( Therefore, 1-byte data is ex-
pressed in 2 digits (hexadecimal),

POINT[

To set the number of bytes, the following conditions must be met:
¢ 1 = number of bytes < 128

e (Head address) + [(number of bytes) — 1] < Comment memory
capacity

Designation Example |

To write 4 bytes of comments to the area beginning with address 0BB8H (3000 in decimal)
in the PC CPU of station number “0”. (Message wait time is 0 msec)

Check sum is calculated within this range

T T T LI LS| T T T T LI T T T
E

NOOFFKWD0388:0458:9A:BS:12
Computer Q

C D

4B 57x[ 30 30 I{2u,42;|38n!30m34u 35N|3Gnl|39n 4l ulliZn 5ﬁ|3la|3'2n LAPTELRY

R eI —— T T
AJ71C24 - M @ @ @

Indicates that:

(1) 56H is written to address 0BB8H,

{2) 9AH is written to address O0BB9H,

(3) B5H Is written to address OBBAH, and
(4) 12H is written to address OBBBH,

Fd
2
B
£3

=
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8.12.7 Extension comment memory read/write

(1) Commands and addresses

(a) AnACPU dedicated commands
Command Number of State of PC CPU
Points
Hem Processing Processed During RUN
Sym- | ASCH Per Com- During
bol Code munication STOP | sw22| swa2
ON | OFF
Reads from the extension comment
Batch read DR |44H, 52H4 memory. 128 bytes o o [
Batch write DW |44H, 57H| Writes to the extension comment memory. 128 bytes o ° X
Note : o..... Executable
. QU Not executable
(b) Extension comment memory addresses

The extension comment data storage area is managed in relative
addresses with the head address 00H.

For example, the range that can be set to the head address for an
extension comment memory of 3K bytes is 00H to BFFH.

1) The maximum extension comment memory area is 63K bytes.

The address range for the extension comment data is deter-
mined in accordance with the paraemter set capacity.

2) Designation of the extension comment memory address is made
by converting 5-digit hexadecimal into ASCIl code (00000 to
OFFFF).

3) A character error “06H” occurs if the extension comment memory
capacity is not equal to or greater than [head address + (set
number of bytes - 1)].

POINTI

OoH.

Reading or writing extension comment data by designating specific
devices or device numbers is not possible.

Always read or write extension comment data beginning with address
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(2) Extension comment memory batch read

Batch read of the extension comment memory using an AnACPU dedi-
cated command is shown below,

Designation Method|

St. No. : Station number
Designation in protocol 1 is shown below.

Extension comment
memory batch read

l Character area A Number of characters =
T T T T T T 1 T T {Number of bytes) x 2. T T
E Head address |Number of bytes | Sum 1 address is expressed in | i,
st. | Pc M st | PO
Computer {N| o, No. {® R waitime | (3characters | 12 chesacters " |check | { 1byte (2 charaoters). €1 No. | No.
HiLiHied | | I I [ HIL HitIHIL
AJT1C24 h ' ' lT}lataI in ex‘en'- '

Designation of the S| |pe | sloncom-  |E|Sum

range to be read ¥ | Ne. | No. me":f "19“':”!’ X [check

HILIHIL] | ] il HIL

Character area 8

POINTl

To set the number of bytes, the following conditions must be met:
¢ 1 s number of bytes < 128

o (Head address} + [(number of bytes) — 1] < extension coment
memaory capacity

Designation Example |

To read 6 bytes of data from the extension comment memory beginning with 7DOH (2000 in
decimal) in station “1”. (Message wait time is 0 msec)

Check sum is calculated within . i
this range A
D R|Oj0 07 DOIOB24 (Sum check code is added by clo1|F F
Computer i AJ71C24) ¥
A 520 30n] X 3w Tw 4y Jiwy 2 Jouf 320, Hn| € ; ; ———————— > 1 06| 301, 31 | 460, 46n
AJ71C24 “Check sum is calculated s R D S B O |-
within this range ;o 1FF[1 2/AaBja 3EF1C57|T|as
2] 30,31 |46, 46{31 n.ﬂn!“n.42n!3&|_,1]n!45n.45ﬂ!31u.ﬂu!ﬁm}?n 00l 380

M @ @& @ 6 @
Indicates that:

{1} the content of address 07DOH is 12H,
(2) the content of address 07D1H is ABH,
(3) the content of address 07D2H is 43H,
{4) the content of address 07D3H is EFH,
(5) the content of address 07D4H is 1CH, and
(6) the content of address 07DSH is 57H.
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{3) Extension comment memory batch write

Batch write of data to the extension comment memory using an AnACPU
dedicated command is shown below,

Designation Method | St. No. : Station number
Designation in protocol 1 is shown below.

Extension comment memory batch write

command
\ Character area C
| 1 I LU | I
E Head address ! Number of bytes | Data for the designated | Sum
§t. | PC Message
N DWW {5 characters 2 characters | number of bytes (*number {check
Computer q| No- | Ne. wait Ume | peyadecimal) | ﬁexadedmal) of bytes" x cha(;acters) code
HILIHIL] | 1 1 1 1 1 1 H]L . T
hd
AJ71C24 Destination of the Ala |lre
device range for writing E No. | No.
1 byte uses 2 characters. HILIHIL
Therefore, 1 byte data is ex-
pressed in 2 digits (hexadecimal).

POINT|

To set the number of bytes, the following conditions must be met:

e 1 < number of bytes < 128

e (Head address) + [(number of bytes) - 1] = extension comment
memaory capacity

Designation Example |

To write 4 bytes of extension comment to the extension comment memory area beginning
with OBB8H (3000 in decimal) in station number “0”. (Message wait time is 0 msec)

Check sum is calculated within this range

Computer Q

Nt Nt et N et e !
AJ71C24 M @ @ @

=0
o
o
n
n

E3

1} 30m, 0] 450,464

Indicates that:

(1) 56H is written to address OBB8H,

(2) 2AH is written to address OBBIH,

(3) B5H is written to address 0BBAH, and
(4) 12H is written to address 0BBBH.
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8.13 Global Function

The global function is used to switch the Xn2 input signal at each
AJ71C24 in all stations connected to the computer by the multidrop link.

This function is used for emergency instructions simultaneocus start,
etc., to the PC CPU.

8.13.1 Commands and control

(1)

ACPU common commands

Command State of PC CPU

tem ASCII Processing Durin During RUN
Symbol g
Code STOP |SW22| sSwW22
ON | OFF
Turns ON/OFF Xn2 of the AJ71C24 loaded in each PC
Global Gw 47H, 57H CPU system. o o o
Note : o.... Executable
{2) Control

This function switches the Xn2 input signal at each AJ71C24 in all
stations linked to the computer.

(a) Xn2 is determined by the I/O addresses of the AJ71C24s.
Example: If the I/O addresses are 90 to AF, Xn2 is X92,
(b) Designate the station number in the control protocol as FFH.

Designating a number other than FFH causes the Xn2 of the
AJ71C24 at the designated station number to turn ON/OFF,

(¢} This function is a command from the computer. A reply is not given
by the AJ71C24.

{d) When the power supply to a PC CPU is turned OFF, the PC CPU is
reset, or the mode of the AJ71C24 is switched, the Xn2 signal at all
stations is turned OFF and the global function processing request
is cleared.
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8.13.2 Setting the global function (ACPU common command)
St. No. : Station Number

Designation Method |
Designation in protocol 1 is shown below.

Global function command
\ Character area A
T I | |
E . F ba
Computer| N | &5 | &5 |6 w|  waiue (Feharacien  bhock cods
HlL KWL 1 H) L
AJT1C24 l
Xn2 is turned ON when datavalue is 1 (31H).

Xn2 is turned OFF when datavalue is O (30H)

Designation ExampIeJ
To turn the Xn2 of AJ71C24 ON at all stations. {Message wait time is 0 msec.)

Check sum is cailcutated
within this range,

FIG W|0O 1
Stn |3lup 3

F FIF

ozZm

Computer

460 ) 46u | 46u, $6u | 47u) 5Tu| H0n

g

AJT1C24
Indicates that the Xn2 of

Designate "FFH" to turn ON Xn2 at all stations.
To turn the Xn2 of a specific station ON, desig- AJ71C24 at all stations is
turned ON.

nate that station number ("00" 1o “1F")
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8.14 On-demand Function

. MELSEC-A

The on-demand function is used when the PC CPU has data to transmit to
the computer. In this case, the PC CPU specifies the buffer memory area in
which the data to be transmitted is stored and then starts transmission.

During data transmission between the computer and PC CPU using dedi-
cated protocols 1 to 4, communications is normally initiated by the computer,

if the PC CPU has emergency data to transmit to the computer, the on-
demand function is used.

AJ71C24
Address Buffer memory
TO 109H Head addross Dedicated
protocols
PC CPU | instruction 10AH Data length 110 4
(Sequence r ~ - Computer
program)
L_. n
. = $ pad

POINT’

This function is available only when there is a 1:1 ratio of computers to
PC CPUs.

8.14.1 On-demand handshake signal and buffer memory

{1) On-demand handshake signal

The on-demand handshake signal turns ON when the PC CPU transmits
a data send request to the computer to start transmission, and turns
OFF when transmission of the data specified by the AJ71C24 is com-
pleted. It acts as an interlock to prevent on-demand requests being
made simultaneously.

Handshake Signal

Description

Signal Turned ON/OFF by

During execution of on-demand function
Xn3* ON : transmission underway
OFF : transmission completed

AJT1C24

* “n” in Xn3 is determined by the slot location of the AJ71C24.

{(2) Buffer memory used by the on-demand function

Address

Description

109H

Area to specify head
eddress in on-demand
buffer memeory

The head address of the data stored in the buffer memory
to be transmitted by the on-demand function is specified
by the TO instruction of the Sequence program.

10AH

Area to specify data
length

The length of the data to be transmitted by the on-
demand function is specified by the PC CPU TO in-
struction of the sequence program.

10CH

On-demand error
storage area

The AJ71C24 writes a “1" to this address If a trans-
mission error occurs during on-demand data trans-
mission.

0 : Noerror

1: Error

Artisan Technology Group -
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8.14.2 On-demand function control procedure

MELSEC-A

(1) PC CPU control procedure

On-demand data
transmission

(

Set transmission data
word or byte units

Write the data to be transferred
to the user memory area.

Reset the on-demand errors

Start on-demand

Transmission error check

L Error —I ]

No error

|

( Transmission completed )

)

Check (and if necessary change) the contents of bufier
memory address 103H. See Examples 1 and 2 in Sec-
tion 8.14.3 for transmission data formats when word or
byte units are selected.

-------

Write to buffer memory address OH to FFH or 120H to
ceereer JFFH (*1)

Clear the on-demand buffer memory address 10CH.
(Start is disabled if the contents of this address are "1")

Write the head address where the data is stored to buff-

er memory address 109H and the data length to ad-
seeerees dross 10AH,

When & data transmission request from the PC CPU is sent to

the computer, the Xn3 signal goes ON.

When data transmission is completed, the Xn3 signal goes OFF.
-------- If "1" is written to buffer memory address 10CH, an
error occurs and the data is not transmitted.

*1

if data communications is executed at the same time in
sither the no-protocel mode or the bidirectional mode,
the area must not overlap with the following area.

¢ No-protocol send area (bidirectional send area)

* No-protocol receive area (bidirectional receive area)

(2) Computer control procedure

( On-demand data receive )

Determine if the received data
was received due to on-
demand function or command

Set fransmission data
word or byte units

( Receive completed

)

The AJ71C24 appends “FE” as the PC CPU number,
«evienes Process data as on-demand data only if the PC CPU
number of the received data is FE,
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{(3) On-demand request processing timing chart

{a) Full-duplek communications

[Computer is transmitting datal

On-demand data

-Computer

oZm
=O»r

AJ7T1C24

On-demand function executing
Xn3

PC cPU Y TO instruction to butfer memory
><addresses 109H and 10AH

1) The on-demand function executing signal {Xn3} turns ON imme-
diately and , the on-demand data is transmitted when the on-
demand request is made.

2) Transmission of response data (beginning with STX) to the
command data (beginning with ENQ) is suspended until the
completion of on-demand data transmission.

|Computer is receiving data|

@

XAW

Computer | & H. On-demand

On-demand function executing

s @ (-

TO instruction to buffer memory
PC CPUXaddresses 109H and 10AH ><

1) The on-demand function executing signal {(Xn3) turns ON imme-
diately when the on-demand request is made.

2) Transmission of the on-demand data is suspended until the
completion of the response data (beginning with STX) to the
command data (beginning with ENQ).

3) Transmission of the response data (beginning with ACK) from
the computer in response to the response data (beginning with
8TX) from the AJ71C24 is possible while the on-demand data is
received.
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(b) Half-duplex communications

|Computer is transmitting data|

DZm

(@& On-demand data
&)

Computer

zO>

AJ71C24

»—=n

On-demand function executing
Xn3

TO instruction to buffer memory
PC CPU><addresses 109H and 10AH

1) The on-demand function executing signal {(Xn3) turns on imme-
diately when the on-demand request is made,

2) Transmission of on-demand data is suspended until the comple-

tion of command data receive (beginning with ENQ) from the
computer.

3) Transmission of response data {(beginning with STX) to the
command data (beginning with ENQ) is suspended until the
completion of on-demand data transmission.

{Computer is receiving dataJ

@

Computer E On-demand data é
AJ71C24 s
T
X
On-demand function executing
Xn3 @ r

m

TO instruction to buffer memory
PC CPUX addresses 109H and 10AH

1) The on-demand function executing signal (Xn3) turns ON imme-
diately when the on-demand request is made.

2) Transmission of the on-demand data is suspended unil the
completion of the response data (beginning with STX) to the
command data (beginning with ENQ).

3) Transmission of the response data (beginning with ACK) from
the computer in response to the response data {beginning with
STX) from the AJ71C24 should be made after the completion of
on-demand data receive.
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8.14.3 On-demand function designation

Designation Method |

Designation in protocol 1 is shown below.

AJ71C24 adds these fields of data

Computer g
i T T
AJ71C24 g el s
Station.| PC um
X NUI"&I Number Send data ; %hﬂcdcek
HIiLI®IL HiL
ON

OFF
Xn3

TO
PC CPU processing

The following is written to AJ71C24 butfer memory:
+—— 109H ... Head address of transmission data storage area
10AH ... Data length

POINTS|

(1) Buffer memory area 100H to 11FH is the special applications area.

Do not use this area to store the data to be transmitted with
the on-demand function.

(2) Data length setting range must meet the following criteria:
¢ When the buffer memory area of OH to FFH is used:
(Head address) + [(data length) — 1] = FFH
e When the buffer memory area of 120H to 7FFH is used:
(Head address) + [(data length) - 1] < 7FFH
(3) The AJ71C24 appends “FE” as the PC CPU number.

(4) The block number is “00H” when protocol 2 is used.

IMPOFITANTl

The on-demand function may be used only when the system configura-
tion is a 1:1 ratio of computers to PC CPUs.

if the on-demand function is used in a multidrop link system of 1:n, 2:n,
or m:n ratios, communications data in control protocols 1 to 4 and
on-demand transmission data will be destroyed and correct data trans-
mission is precluded.
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Designation Examples |

Example 1:

To start transmission of data, stored in buffer memory at addresses 120H and 121H, by
the sequence program. (Station number is “0", AJ71C24 |/O addresses are Co to DF,
transmission data is designated in word units.)

AJ71C24 appends PC number "FE” automatically

Computer
T T T T 1 T T T T T
AJ71C24 s \ E
T|oo|FF 123458787 92
0] S0 30 5]y S 33 I B, 36 ey 38003 30, 20
N
xcs T2 ) I

Foor il
processing
| o
@ “17 is written if a

transmission error
On-demand D2 | 120 1098 | 120H occurs,

—_ —_—
command (1) D3 2 @ { 10AH 2

(49

sequentially in units of 4

120H [ 12391 }_ Data is transmitted

121H| 5678H bits from the higher bit.
XoC7
Request to turn OFF error
0 |- _Il ToP ]HOOOG| Ho102 l HOOFF | K1 |_ indicator LED
— —{ 7op [HoooC[HO103] KO | K1 | —{ Sets word unit for data transmission
X000 MS039
20 I | PLS | MO | Converts the start signal to PLS
MO XoC3
25 | —F [Mov [H1zsa| Do |
- _ { MOV |H5678| D1 I— Sets transmission data
— -— 710 [Hoooc[Hot20] Do | k2 |
— —{ mov [Hot2o] D2 ]— (1) Designates head address of the
transmission data storage area and
- _I MOV l K2 l D3 J_ data length
— —rTO [ HoooC [Ho10C] KO | K1J— Resets the on-demand error
| {Start is disabled if the content at
RST address 10CH is *1".)
- RST | Y021
— {70 [Hoooc[Ho109] D2 | K2 | (2) Starts the on-demand function
X0C3
76 | - m—— Transmission completed flag
M1
80 1 'FROM [HooocTHotoc| D4 [ K1 |
L —_ — Reads the transmission error storage
| KO ] D4 area 1o check transmission status
— —{ = [ ki | o4 L SET | voat
CIRCUIT END 0 : Correct transmission
(Address 10CH {1 : Data not transmitted )
due to an error
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Designation Examples |

Example 2;

To start transmission of data, stored in buffer memory at addresses 120H and 121H, by the
sequence program. (Station number is “0", AJ71C24 I/O addresses are 80 to 9F,
transmission data is designated in byte units.)

Computer ﬂ1 C24 appends PC number "FE” automatically
AJ71C24
82
3|
xcs N, S
PC CPU memory
tooH[ 1] .
A _ "1" is written if a
[ transmission error
On-demand 109H| 120H ocours.
command 10AH 4
10CH on -—
120H | 3412H } Data is transmitted in the
order of lower 8 bits and
121H|_7886H higher 8 bits.
XoC7
0 | {_ToP |Ho00C[ Ho102 [ HOOFF | Ki |- Request to turn OFF error indicator LED
— | ToP [H000C[HO103] K1 | Ki_|—| Sets byte unit for data transmission
X000 MS039
20 || | F— Converts start signal to PLS
MO X0C3
25 | - [ MOV [Ha#12] DO |
- —— MOV [H7856] Dt | Sets transmission data
— —_ To [HoooC[Ho120] Do [ k2 }—
| } MOV IH0120| D2 l_ 1) Designatgs head address of the
transmission data storage area
n ! MOV | Ka ’ D3 l_ and data length
— ——_To [Hoooc[HotoC] k0 [ Ki |~ Resets the on-demand error
— RST | yozo {Start is disabled if the content at
- address 10CH is “1".)
- RST | Yox21
(2) Starts the on-demand function
— ——1 To [Hoooc[Hoto9] D2 [ ko |
Xo0C3
76 (| PLF Transmission completed flag
M1
80 {1 { FROM [HoooC [Hotoc[ D4 | K1 |
Reads the transmission error
— —{_ = [ ko | oa storage area to check transmission
status
— —1 = [ Kk | o4 | SET [ Yoz1
CIRCUIT END X .
0 : Correct transmission
Address 10CH L1 | pata not transmitted
due to an error
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8.15 Loopback Test

(1) ACPU common command

Command Number of State of PC CPU
Points
Item Processing Processed per During RUN
Sym-| ASCIl Communica- | During
bol | Code tion STOP |sw22|sw22
ON | OFF
Echoes back the characters to the
Loopback test TT |54H, 54H computer as they are received 254 characters o o o
(2) Designating the loopback test
Designation Method|
Designation in protocol 1 is shown below.
Loopback test command
\ Character area A
T T T T T 2 Characters
hexadecimal)
El gt | Pe M Gharact Data (data of Sum (
Computer [N §& | £ [v 7| amage | oraier| | designated - Jcheck /
HiLfHIL | Hl HIL
AJTIC24 / S '
s E| Sum
2 oharactors I (R || e |7 \hene
(hexadecimal)
HiviHiLl Bog L

Character area B

POINTl

To set the characer length, the following condition must be met:

e 1 < character length < 254

Designation Example |

To execute the loopback test with the “ABCDE” at station number “0”. (Message wait time

is 0 msec.)
Check sum is calculated
within this range o
- T T T T T T T T s T
E
Computer [Nfo o|F F|T T|lofo s|A B C D E|7 & Check sum is calculated
a within this range
05| 300 300 46, 950 ] S, Sl 300 | 300, 350 01w | 420, 430, $u, 200 | 370 et 4 : g
T T T T T T T
] E
AJ71C24 T|o o|F Flo s|A B C D E|T|A 3
X X
300 3 30n | 460 4647300 350 ] Miy 42w, 430y 440y 450 ] O3n | 40 33

The same data

8-112
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9. COMMUNICATIONS WITH A COMPUTER IN THE NO-PROTOCOL MODE

Read this section if the RS-422 and RS-232C interfaces are used with the
dedicated protocol in the no-protocol mode by (a) setting the AJ71C24
mode setting switch at any position from 1 to 8, or (b) using the mode
switching function to set any mode number from 1 to 9.

If these interfaces are used with the dedicated protocol in the bidirectional
mode, it is not necessary to read this section.

9.1 Basics of the No-Protocol Mode
{1) What no-protocol mode means

In no-protocol communication:

¢ Data written to the no-protocol AJ71C24 send area (in buffer memory)
using the TO instruction in a sequence program is output to an
external device in the same code.

e Data received from an external device is read from the no-protocol
AJ71C24 receive area (in buffer memory) using the FROM instruction
in a sequence program.

AJ71C24
Wiite buffer memory
PC CPU (TO instruction) Send
(Sequence 00H to FFH Send area 00H to FFH E:‘;"::'
Program) Read b —————__|
(FROM instruction) Receive area Receive
00H te FFH O0H to FFH

POINTI

In the no-protocol mode, data is not converted to ASCIl code in the
AJ71C24. If ASCII code is required, data must be processed into ASCII
code in a PC CPU or external device.

(2) Designating a word/byte unit for no-protocol mode communication

For data communications in the no-protocol mode, a unit of data to be
transmitted may be selected between words and bytes. Default setting
for data unit selection is “word”, but selection is possible by writing “1”
or “0” to address 103H in the buffer memory area.

(Section 7.4.3 gives details about the program to make this setting.)
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9.2 Handshake 1/O Signals

Signals known as I/O handshake signals are required for no-protocol com-
munications.

These signals {a) output data received from the sequence program to an
external device, or (b) detect signals from an external device to enable the
sequence program to read them,

Signal Timing
Turned OFF by program
PC CPU Yin+10 (Send request)
i
External Turned ON by program Turned OFF by AJ71C24
device | y 6  (Send completed) o oy Arr1C8
Ext Xnl {Received data read request) Tumed OFF by AJ71C24
ernal
devi 1]
ev;ce Turned ON by AJ71C24 Turned OFF by program
PCCPU .
Y 1 (Re data read completed *
eyl (Recelve da P ) Turned ON by program
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9.3 Programming Hints

9.3.1 To write data to the special use area in buffer memory

(1

()

3

4

Buffer memory is not backed up by a battery.

When the power is turned ON, the PC CPU is reset, or the mode is
switched, all data in the buffer is set to default value,

Therefore, whenever the power is turned ON, the CPU is reset, or the
mode is switched, any data which has been changed from a default
value must be written to the buffer.

Except for the mode switching area, data can only be written to the
speciai applications area (100H to 11FH) using the TOQ instruction in a
sequence program. If data is written to the buffer memory using the
command in a computer program, the AJ71C24 will not operate correctly.
Never try to write data using a computer program.

if the following functions are used in combination with the dedicated
protocol, make sure to allocate the user area in buffer memory so that
the same area will not be used by different functions.

If the same area is allocated to different functions, the data in this area
Is rewritten and communications will not be correctly executed,
¢ No-protocol mode transmission or bidirectional mode transmission
® No-protocol mode receive or bidirectional mode receive
o Buffer memory read/write (CR/CW command) function
® On-demand function

The memory areas preceding and following the special use area cannot
be allocated as a single area. The areas OH to FFH and 120H to 7FFH
must be recognized as independent areas.

Example)
FFH
100H
The on-demand buffer area cannot
be aliocated in this manner.
11FH
120H

If the designation is made to process the send/receive data in the
no-protocol mode or bidirectional mode in units of words or bytes, the
on-demand data is processed in the same designated unit.

9-3
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9.3.2 Precautions during data communications

(M

(@)

@)

(4)

Communications with the computer in multidrop link. In the 1:n multi-
drop link, the data sent from the computer is received by each AJ71C24,

The message must contain the objective PC CPU where the data is sent
and, at the same time, it is necessary to write the sequence program
that ignores the received data addressed to other stations.

(Message example)
| |
X | space | SEonrumber | O o) Data cR IF
©2H | PoH) | @oH) | @2+ 1 ODH) | (OAH)

Conditions when the AJ71C24 transmission sequence is initialized

The transmission sequence is initialized in the following cases:

e When the power is turned ON, the PC CPU is reset by the reset switch,
or the mode is switched

eThe AJ71C24 CD signal is turned OFF during RS-232C full-duplex
communications.

If the CD signal is turned OFF during send or receive processing,
data being processed for transmission or the data stored in the
AJ71C24 receive data storing OS area is cleared.

In full-duplex communications, keep the CD signal ON.

The ON/OFF status of the CD signal is ignored if “CD terminal
check disabled” is set at 10BH of the buffer memory address.

NULL code transmission from the AJ71C24

A framing error might occur at the AJ71C24 if nothing is sent from the
computer to the AJ71C24 via the RS-422 interface. In this case, the
AJ71C24 sends “00H” (NULL code) to the computer. This NULL code
should be ignored by the computer.

Combined use with dedicated protocols

When data communications is executed in the no-protocol mode, if the
AJ71C24 mode setting switch (see Section 4.3.1) is placed in any
position from 1 to 8, or any mode number from 1 to 8 is designated by
the mode switching function, data communications with the other inter-
face can be executed using the dedicated protocol.

Data communications cannot be executed by setting one interface to
the bidirectional mode and the other to the no-protocol mode.

9-4
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(5) Using a FROM/TO instruction to access the AJ71C24
A FROM/TQ instruction to access the AJ71C24 from a PC CPU should
only be used when absolutely necessary.

This is because when data is transmitted from the AJ71C24 to an
external device at the same time a FROM/TO instruction from a PC CPU
to the AJ71C24 is executed, the FROM/TO instruction has priority and
is processed first.

This delays the data send time from the AJ71C24 by how long it takes
to process the FROM/TO instruction.

9-5
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9.4 Basic Program to Read/Write Buffer Memory

The following describes a basic sequence program to read and write data
to and from the AJ71C24 buffer memory.

(1) Reading data from the receive area (FROM, FROMP, DFRO, DFROP)

Data is read from the buffer memory no-protocol receive area (default:

80H to FFH).
PC CPU AJ71C24
Buffer memory (no-protocol receive area)
~—F —— | No-protocol received data length storage
|
Sequence 4(3)___ 1Y \rrr---"-*""—"""""""""
program [ 4— ———~ | | m———— = =]
(3) | rP_—_—_——_———_————————— ]
. _ L _ _ } ] Received data storage area §

m

(Received data read request)
Xn1
-m Yins4y1 {Received data read completed) 4
(1) Read request

Xnl (2) Received data length read Reads the received data length from the no-protocol received
—————{ FROMP [ n1 [ n2 | D | n3 |— data length storage area of buffer memory when the read request
signal {Xn1) is turned ON.

—rMOVP | D | 4 l— Stores the read data length to the index register (Z).

(3) Received data read
Reads the received data of the read received data length from the
_‘ FROMP I nt l n2 ! D | Koz l_ received data storage area of buffer memory.

(4) Read completed
@7 Turns ON the read completed signal (Y(n+1)1) after the received
+1}

data has heen read

* Data read by program 3) is processed as the received data.

Example: To read the data of (n+1) words from the area, beginning with
buffer memory address 80H, to the area beginning with DO when
the AJ71C24 I/O numbers are allocated to 130 to 14F.

e -
X131 i
-— b——— FROMP lH13|H80| o I K‘J_— _ DO |Received data length }<i From buffer memory (80H)
D1
———{Movp [ Do [ Z | O
[ FROMP [H13[H81] D1 [ KOZ|— | [ Received data |
| T T T T T A, From buffer memory
1) - @ (area beginning with 81H)
Ya——-—— | |
I | F——————" !
[ Dn I
' Drat I
I |
L_Gm T
9-6
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9. COMMUNICATION

(2) Writing data to the send area (TO, TOP, DTO, DTOP)
Data written to the no-protocol send area (default: OH to 7FH).

PC CPU AJ71C24
Buffer memoty (no-protocol send area)
~——= | No-protocol send data length area storage
1
Sequence (_)_ r_ Jl —————————————————
program  f —— e | | —_——
@ rl \I-—_————
“ —F —-+ ¢ | Send data storage area §

Yin+1)0 (Send request) 3) (5)
(Send completed) m

Xn0

Send Send Send
compiated request
Sets the send data and send data length when

command
X[1 Xno Y i+ 0
| L L Write dat
' A A oo the send command signat (X[ ]) is turmed ON.
|

(1)Writing data length setting
(2)Wiriting send data .
_l TOP | - | n2 | s | n3 f""' V"\‘I;nn:gftyl-ne send data length and send data to the buffer
(3)Send request

Turns ON the send request signal (Y(n+1)0) after

[ SET | ¥ (04910 [ y o "4rta is written.
(5) Canceling send request
Turns OFF the send request signal when the data

{4) Send completad
Xn0 I
RST Y nen 0 b— send completed signal (Xn0) is turned ON.

s

9-7
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(Example): To transmit 5-word data after writing “ABCDEFG [ ] CR.LF” to the
buffer memory area from 1H when the AJ71C24 |/O numbers are
allocated to 60 to 7F.

Send
command “~ ~
X[} X60 Y70 (=~ D10 | ooH, 05H
P
. 1K 14 ["ASC [ABCDEFG []] D11 |———|~-~,| on [ @, a
——[ MOVP [HOAOD | D15 |— ——1—; Lo B, Pl To buffer
L [MOVP | Ks | Do ;—————! I <} s e
'l Y § :
- ToP |16 | Ho [D10] Ke |——— ——{ P15 | & (o5 |
| L plf
et -
X60
ey

POINT|

With an A2ACPU(S1) and ASACPUY, it is possible to execute communica-

tions with an external device using the dedicated instructions for the
A2ACPU(S1) and ASACPU.

For these dedicated instructions, see the AJ71C24(83) computer link
module control instructions in the A2A(S1)/A3A Programming Manual
(Dedicated Instructions).
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9.5 Receiving Data In the No-Protocol Mode (External Device » AJ71C24)

{1) Data receive area

Address
(default)

80H
8tH
to

FFH

The AJ71C24 stores the received data length and received data in the
data receive area,

With default setting, buffer memory area 80H to FFH is allocated as the
receive area.

This area may be changed as needed. See Section 6.4.5 for the
procedure to change the data receive area.

For example, if the data to be received is greater than the AJ71C24
receive area (127 words in default setting), data is received in more than
one transmission.

It is advisable to set as “data receive area” is larger than “received data
length”, :

[ The unit (word/byte) of received data length
1 depends on the setting with the word/byte set-
ting area (address 103H).

Buffer memory
[The actual length of received data is written

Receive
area

| Received data length --{ when the receive completed code is received or
the set length of data has been received.

Received data Received data is stored sequentially from the

|lowest address until the completed code is

received or the set length of data has been
received,

(2) Reading received data

There are two ways of making a request to read the received data:

e By receiving the receive completed code (data receive in variable
length), and

¢ By receiving the set length of data (data receive in fixed length).
(a) By receiving the receive completed code (variable length)

The AJ71C24 makes a request to read the received data to the
sequence program when it receives the receive completed code,
predetermined by the user and set to the AJ71C24 buffer memory.
The default receive completed code is CR, LF (ODOAH), but this may
be changed to any value in the range of 0000H to 00FFH. (For the
procedure to change the read completed code, see Section 7.4.1.)

9-9
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PC CPU AJ7T1C24
Buffer memory (no-protocol data receive area) |
(1)' n OS area {Received data)
@ ; — Data 1
Sequence |, 1 _ [ — Data 2
program \l \ -— Data 3
L ! | 0 :
1 \ — «— Data n-1
L BN «— —Datap ——
-——} Completed code
Data (n+1) ¢ P )
g T Data (n+2)
(1): Setting received data length £ : A I
(2): Received data read request s i I e
o |
{279 bytes)

(b) By receiving the set data length (fixed length)

The AJ71C24 makes a request to read the received data 1o the
sequence program when it has received the set length of data from
an external device.

Using this method, it is possible to receive fixed length data.
Default setting is 127 words, but this value may be changed as
required. (For the procedure to change the data length setting, see
Section 7.4.2.)

PC CPU AJ71C24
Buﬁer'memory (no-protocol data receive area)
1
( /)' n OS area Data 1 {Received data)
Sequence 4_,(_2_)_ / . Data 2
program ‘\l : . - Data 3
Bt t : :
| \ - Data n-1
L Y . Data n
'_l—D ta ( +1)(Cornr:letact data length)
ata (n _——
. A L Data (n+2)
(1): Setting received data length L ; 4 |
(2): Received data read request [ i Z
{279 bytes)

POINTSI

(1) When both the receive completed code and the receive completed

data length are set to the special application area in buffer memory,
both of them are effective.

In this case, the one which is met first triggers the read request signal
(Xn1) to the sequence program. See Section 7.4.1 and 7.4.2.

(2) The data received after the reception of the receive completed code

or the set length of data has been received is stored in the OS area
(279 bytes) of the AJ71C24. The data stored in the OS area is
transferred to the data receive area after the data previously stored
in this area has been read by the sequence program.

In data communications through the RS-232C interface, the DTR
signal is turned OFF when DTR/DSR control is executed. DC3 code
is sent when DC1/DC3 transmission control is executed to request
disconnection of data transmission from an external device because
the OS area where receive data is stored is smaller than 10 bytes.
See Sections 3.5.2 and 3.5.3.

9-10
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{(3) Data receive procedure

Reading data by the read completed code|

Reading data by the set data length |

—— Completed code Set data length
| S Se M B R ({Default; CR LF (ODOAH) T T T T T
Received data ¢ (1 byte if changed) Recaived data
Computer i | ~ IR F Computer ol
LLHWLH, , L.H LHILH, L H
AJT1C24 Read request signal Xn1 Is turned ON | AJ71C24 gﬁ’ﬂ,{:ﬂ'ﬁ:‘:?'.‘:,:;;'oif';:{: :.d”

when read complete code is received

Received data read
(raqueet) Xnl

{Received data read

completed) Yin+1)}1 "J
T d
PC CPU FROM \/ onjorr
(program) j\processing/\ b1 rogram

been received.

Received data read
‘fequeot) Xnl

(Received date read
completed) Yin+i)1

PC CPU 'T\f d
FROM urne
(program) ONIOFF

(4) Data receive program examples

Example 1 :

By receiving completed code, in word units (buffer memory allocation: default)

To store “AJ71C24[ ]” CR, LF, received from an external device, to DO to D5 of PC CPU.,

(AJ71C24 1/O addresses: 1A0 to 1BF)

Computer AJ | 7 : c2 :4[] :CL 10 bytes / 2 = 5 words
i 1 1 I(FF ™~
AJ71C24
Received data read request X1A1 Receive data
e
length is stored
Received data read completed Y1B1
PC CPU (program) : FHON_I &
PC CPU program example processing
( ) Address
X1A1 80H Do
— ——{FROMP [H1A[H80[ Do [ K1 }— () sl e 00K, O5H
BIH & P11 & &
MovP [Do | k1 | 822H| o o D2 | m O
3tH, arH @ 31H, arH
C
—{ FROMP [H1A[H81{ D1 [KoZ|— @ BH| @ © |10 & ©
| 32 8 A
181 @ 8S5H | LR (CR) DS (LF) {CR)
OAH, O0DH 0AH, ODH
AJT1C24 buffer memory Sequence program
data memory

9-11

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




9. COMMUNICATIONS IN THE NO-PROTOCOL MODE

MELSEC-A

Example 2: By receiving the set length of data, in byte units (receive area allocation default)

To receive “AJ71C24" from an external device and to store it to DO to D4 of PC CPU with the
following setting. (AJ71C24 |/O address: 80 to 9F)

T T T T T T
[
AlLJITI1LCI 214
Computer ™" " | "% 7 bytes
A o 31 v Y ~

AJT1C24

Received data read request  X81

Received
data length
Is stored
Received data read completed Y91
PC CPU (program) 3
C PC CPU program example) Address o
X81 80H | oon, o7 | — DO | oon, o
| ——{FromP | H8 [Heo] Do [ k1 |— siH @ ™ ot T o @™
4AH, 41H 4AH, 4tH
—— [/ [po[ke [ Do |— B2H| m m | @ Jp2 | m o
. 31H, a7H :> 31H, a7H
R EA LN SN AL W)
4 4
—{FROMP | H8 [H81] D1 [Koz}|— 2 B4H ) oon, e D4 | oon din
AJ71C24 buffer memory Sequence
Ygi @ program data
memory

POINTl

e Even if transmission data units are set to byte units, the FROM
instruction in a sequence program operates in word units. Therefore,
the length of receive data must be converted to the number of buffer
memory points (word units).

In the above example, 7 bytes of data must be converted into 4 words
{7+2=3.5.)

e When an odd number of bytes of data is received, the higher 8 bits of
the last address read by the FROM instruction are “00H",

g$-12
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If the receive data length exceeds the no-protocol mode receive buffer memory size, the data
is processed as described below.
(1) When the receive completed code is used:

if the AJ71C24 receives data that exceeds the receive area size, it turns ON the received
data read request signal Xn1 when data equivalent to the receive area size has been
received.

Reading the remaining data is enabled at the time the sequence program turns the receive
data read completed signal Y(n+1)1 ON.

These steps are repeated until the receive completed code is received.

Set the receive area size so that “receive-completion data length” is less than “no-protocol
mode receive buffer memory size”.

Example: To receive 150 words of data while receive area is set at 80H to FFH (default).

Read completed code
127 words 23
words
External device

Received data read request

Xn1
Received data read completed

Yin+1)1

PC CPU pregram FROM instruction FROM instruction

(Reads 127 words of data) (Read 23 words of data)

(2) When receive completion data length is used:

If the receive completion data length is set greater than the receive area size, the no-
protocol receive buffer memory size (default: 127 words) which is set at buffer memory
address 107H is taken as the receive completion data length.

Set the receive area size so that "receive completion data length” is less than “no-protocol
mode receive buffer memory size™.

Example: To receive 150 words of data while receive area is set at 80H to FFH (default setting).

Data transmitted for the first time Data transmitted for the second time  Data transmitted for the third time

23 46 69

cEl):\z;neal 127 words words 104 words words 81 words words

Received

data read

request Xnt

Receive

data read

$ompl18'ted PC CPU program Y/ ERoM instruction FROM instrustion

tn+1) FROM instruction

(Reads 127 words of data (Read 23 words of the first
of the first transmission) transmission, and 104 words of

the second transmission)

9-13
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(5) Clearing the receive buffer memory

If and

error occurs due to failure of an external device, for example,

while receiving data from an external device in the no-protocol mode,
the data received up to the efror may be incorrect or interrupted. To
received up to the error may be incorrect or interrupted. To recover
after an error has occurred it is possible to cleaa all received data and
initialized the AJ71C24 buffer memory.

(a) Error detection

The following methods are used to detect errors while data is being
received.

1)

2

Reading the error LED display area

To detect errors the PC CPU can read the LED ON/OFF statuses,
stored at buffer memory address 101H as transmission error
data,

PC input signals

Signals such as READY signals from external devices are con-
nected to the PC CPU as input signals. The PC CPU can detect
errors from the ON/OFF status of these signais.

(b) Clearing received data

1)

2)

Range of data cleared

All data already received by the AJ71C24 is cleared and the
no-prptocol mode receive buffer memory area is initialized (See
Section 3.5.2 and 3.5.3 for details).

How to clear received data

Received data is cleared by writing “1” to buffer memory address
10DH using the [TO] instruction.

After clearing received data, the AJ71C24 clears the “1” that was
written to buffer memory address 10DH.

The received data may be cleared while the receive data read
request signal (Xn1) and received data read completed signal
(Y(n+1)1) are OFF.

Use Xn1 and Y{(n+1)1 as an interlock for TO instruction.

Clear instruction  Xn 1 Yin+1) 1

AJT1C24

- +F L TOP [ Hn [H1OD [ Kt | Ki H

Received data
clear processing

Addreils" 10DH Addre“sg“ 1004

PC CPU
(Program)

X

1o}

instruction
(Write *1" to buffer memory address 10DH)

9-14
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9.6 Sending Data in the No-Protocol Mode (AJ71C24 -» External Device)

In this section, “sending” means outputting data which is in the no-protocol
mode AJ71C24 send area to an external device receive area. This is in
response to turning the PC CPU send request signal (Y{n+1)0) ON.

(1) Send area and writing send data

The send data length and send data are written to the send area.

(a) The length of send data to be written (or having been written) to the
send data storage area is written to the no-protocol send data
length storage area in either words or bytes.

(b} The data to be transmitted is written to the send data storage area.

When the send request signal (Y(n+1)0) is turned ON after (a) and
(b) have been executed, the AJ71C24 transmits the set length of
set data from the send data storage area in the order of address
number.

By default, buffer memory area OH to 7FH is allocated to the
AJ71C24 send area.

It is however possible to change the send area allocation. (See
Section 7.4.4.)

The unit word/byte of send data

Address . length depends on the setting
(default) Buffer memory ! (address 103H).

oH Send data | . -

1H " ength } i _{ Use the TO instruction to set the

to length of data to be transmitted.

Send area Send data - 9
7FH Data to be transmitted is stored
------ sequentially from the lowest ad-
dress.
9-15
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Procedure |

PC CPU
{Program)

Send complete Xn0 <)
Send request  Y(a+1)0 4[/\

Computer

1-word data is expressed in 2 characters

AJ71C24

T T T T T T T T
Data to be transmitted
1 1 1

1 [t

1
|
L|H:L|H: |lLr 1

1
H!L H

X

{Send data length
Send data)

TG processing >< Turn ON/OFF by program

POINTS|

(1) An error occurs if the send data length is greater than the send area,
or equal to “0”. In this case, "1” is written as transmission error
information to the most significant bit (bit 15) of address 101H {error
LED display area) in the special application memory area. (See

Section 7.3.1.)

is not transmitted.

{2) The send data length written to the head address of the send area

9-16
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(3) Data transmission program examples

[Example 1: Transmitting data in word units {buffer memory allocation: default) |

To write “AJ71C24[ ]"CR, LF by sequence program and transmit it to an external device
(AJ71C24 I/O addresses: 80 to 9F)

AJ71C24 AR =S word
ad 171 o2 lag 1 REL 1O PR = R
|

Ody

Send completed X8O

Transmitted data
Send request Y0 __—_< length
) €)
PC CPU )
(Program) processing @
CPC CPU ptogram example) |
X0 X80 Y$0 DO [foon osH OH | oon osH
— HH—F——{ Asc [ asmicaa (] [o1 | — D || , D1 | @ @ W@ @
1 J (1) 4AH '41H 4AH  41H
Send command 1 1
LT L S U L F o R
—— MOVP | HoAoD [ D5 | 3 <23 b3 | @, © H| @ © 1.
(4 4)
—{ToP [He [Ho [oa[Ke | @ | 1 4 | foh ban H S S
LF)  {CR) CH]
SET ) Ei' gAH ODH SH t()LAF)H (()DP:
X80 Send data ) Sequence program AJTIC24
— RST {6 data memory buffer memeory

917
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Example 2: Transmitting data in byte units (buffer memory allocation: default)|

To write “AJ71C24{ ]"CR, LF by sequence program and transmit it to an external device
((AJ71C24 I/O addresses: 80 to 9F)

Send completed X80

Computer

AJT1C24

Transmitted data

length
Send request Y90 4&
@ ©
PG CPU TO
(Program) processing @ /
C PC CPU program example) TT— /
X0 X80 Y90 00 N oH
00H 07 ooH o7H
| —F———{ AsC [AaJ7icza) [D1 | || 4
! J o | Dw M| M & S
Send command ———— MOVP | K7 [D0 |— @ 7 | o o
1 l:> D2 | 3k arH I:">2H 31H  37H
3 C 2  (C 2) {C -
—{Top [Re[ro[oo [Ks}— @ || & | oo [ @, G | o[ S,
SET | Y90 4) - 4 4 (@
X80 - @ i1 D4 gullh gle 4H goirz a‘zH
; ST Y 5
— R ) Sequence program AJ71C24
Send data data memory buffer memeory

POINT|

Even if transmission data units are set byte units, the TO instruction in
a sequence program operates in word units. Therefore, the length of
send data differs from the data length set with the TO instruction.
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10. COMMUNICATIONS IN THE BIDIRECTIONAL MODE

Bidirectional communications with a computer is possible only when a
computer and an AJ71C24 are linked in a 1 : 1 ratio.

Always read this section when the RS-422 and RS-232C interfaces are used
with a dedicated protocol and in the bidirectional mode with the mode
setting switch of the AJ71C24 being set to any position from *1* to *8* or
with the mode switching function being used to set the mode number to
any of "1" to "8".

It is not necessary to read this section when the interfaces are used with
a dedicated protocol and in the no-protocol mode.,

POINTl

Buffer memory used in the bidirectional mode

In sections other than this, buffer memory used in the bidirectional mode
is described as the butfer memory used for the no-protocol mode. Be-
cause the application purposes are the same, simply think of the "no-
protocol mode® as the *bidirectional mode®.

Examples:

e No-protocol mode send area
- Bidirectional mode send area

e No-protocol send buffer memory head address setting area
-» Bidirectional send buffer memory head address setting area

10-1
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10. COMMUNICATIONS IN THE BIDIRECTIONAL MODE

MELSEC-A

10.1 Bidirectional Mode Basics

(1) What bidirectional mode means

In bidirectionat communications:

The bidirectional receive/send area in an AJ71C24 buffer memory is
used for data commuications with a computer.

The data written to an AJ71C24 buffer memory by the TO instruction in
a sequence program is transmitted to a computer in the same code with
the control code (ENQ=05H) prefixed to the data to be transmitted.

PC CPU AJ71C24 Computer
(Sequence buffer memory 00 H 1o FF
program) Bidirectional @O H o FFH)
—,__l_ mode send area J T t | TE
Writ_e . — Data \::> - Cshue;k: Data :Igraigh: N F(>
(T instruction} _ . | , | &
00H to F
Send request ¢ H A [ (normal)
signal ON < c ]
K
Send completed l__l or
2 | Error |_(abnormal)
K | code
An AJ71C24 receives a response from a computer.
The data received from a computer is stored in an AJ71C24 received
area and read by the FROM Instruction in the sequence program (the
data received is transferred in the code as received).
The response data is transmitted to a computer in response to the read
completed signal.
PC CPU AJ71C24 Computer
(Sequence buffer memory
program)
Bidirectional mode (OOH to FFH)
receive area |
T I T
Read request A (—nonnal) J 5 | Data | Data I Check
\'—| Q[ size | I sSUm
! [ i
|: {abnormal)
lgnored | N
Read R E;':e’ LA
(FROM Data | L K[
instruction)
(00H to FFH) A
Head | Bj
complete S K
signal ON
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POINTI

In the bidirectional mode, data is not converted to ASCIl code in the
AJ71C24. When ASCIl code is required, the data must be processed into
ASCIl code in a PC CPU or computer.,

(2) Designating word/byte units for bidirectional mode communications

For data communications in the bidirectional mode, units of data to be
transmitted may be selected between words and bytes. Default setting
for data unit selection is "word", but selection is possible by writing *1*
or *0" to address 103H in the buffer memory area.

(Section 7.4.3 gives details of the program to make this setting.)
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10. COMMUNICATIONS IN THE BIDIRECTIONAL MODE

MELSEC-A

10.2 Handshake Signals and Buffer Memory

(1) Handshake signals in the bidirectional mode

Signals known as /O handshake signals are required for communica-
tions in the bidirectional mode.

These signals output data received from the sequence program to a
computer or detect signals from an external device to enable the
sequence program to read them.

Signail Timing
Turnad OFF by program
PC CPU YnenO (Send I -~
I3 request) Turned ON by program
Computer | v o (Send Turned OFF by AJ71C24
completed) *
Turned ON by AJ71C24
Xnt g:?:er::; Turned OFF by AJ71C24
Comfmer request) Turned ON by AJ71C24 ./Turned OFF by program
pcCPU | Ywen1  (Receive
data read *
complete) Turned ON by program

The number *n* appended to X and Y is determined according to the
position where the AJ71C24 is loaded and the number of I/O modules
icaded prior to this module. If this module (AJ71C24) is loaded at slot
0 in a base module, Xn0 is expressed as "X0".
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MELSEC-A

(2) Buffer memory used in the bidirectional mode

{(a) Special applications area (100H to 1FFH)

tion area

Address Name Description
¢ The unit {(word/byte) of data length of a message transmittted between
a computer and a PC CPU is designated with a TO instruction in a
sequence program.
Word/byte designation area This sets the unit of data to be stored in the send data length storage
103H for bidirectional mode area {(default address OH) and the received data length storage area
. (default address 80H).
0: Word (default)
1: Byte
The head address of the area used for bidirectional mode send buffer
memory area (send data length storage area and send data strage
104H zi:ri;gcti:::; '::::: :Sg?e::ffer area) is designated with a TO instruction in a sequence program.
desi nrgtion area The area of the designated address is set as the send data length
9 storage area. (0 to FEH or 20H to 7FEH : Bidirectional send buffer
memory head address, (defauit : OH)
The length of the area used for bidirectional mode send is designated
with a TC instruction in a sequence program.
Bidirectional mode send buffer (default: 80H).
105H memory length designation When OH to FFH area is used,
area 2H to 100H: Bidirectional send buffer memory
When 120H te 7FFH area is used,
2H to 6EOH: Bidirectional send buffer memory length
The head address of the area used for bidirectional mode receive
) bufter area (receive data length storage area and receive data storage
Bidirectional mode receive area) is designated with a TO instruction in a sequence program.
106H buffer memory area head The area of the designated address is set as the receive data length
address designation area storage area.
OH to FEH 20H to 7FEH: Bidirectional mode receive buffer memory
head address. {default: 80H)
The length of the area used for bidirectional mode data receive is
designated with a TO instruction in a sequence program (default:
Bidirectional made receive 80H).
107H buffer memory length designa-

When OH to FFH area is used,

2H to 100H: Bidirectionat receive buffer memory length
When 120H to 7FFH area is used,

2H to 6EOH: Bidirectional receive buffer memory length

(continued on page 10-6)
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{continued)

Address Name Description
& Whether the interface communications mode is no-protocol or bidirec-
112H Bidirectional mode designa- tional is designated with a TO instruction in a sequence program.
tion area 0: No-protocol mode (default)
1: Bidirectional mode
The time-out check time (until the reception of a response after trans-
mission of data to the computer) is designated with a TO instruction in
a sequence program,
113H Iime-out check time designa- OoH : Time-out is not checked (default)
lon area 1H to FFFFH : Time-out check time (100 meec units)
The most significant bit in the area is not regarded as
the sign bit. The set value is regarded to designate
value in the range of 1 through 66535.
How the receive and send data at an AJ71C24 is processed if data
transmission at a computer and an AJ71C24 occurs simultaneously is
designated with a TO instruction on a sequence program.
{Section 10.6 covers silmultaneous transmission)
Data valid/invalid designation
114H area at simultaneous transmis-
sion b15  to bB'vbT to _bo
11aH| 1 | (default: 000H)
_—
L . Receive data (0OH: valid, 01H: Invalid)
Send data (00H: valid, O1H: Invalid)
® Whether or not check sum is appended for bidirectional mede com-
. R munications is designated with a TO instruction in a sequence pro-
Bidirectional mode check sum gram.
115H enable/disable designation {This designation is not related to the setting of DIP switch SW21.)
area
0: Check sum enabled (default)
1: Check sum disabled
If an error occurs during data communications, the error code is
116H Error storage area for data transmitted by an AJ71C24.
send (The area designated in 117H retains the erfor code of the last data
receive error.)
OH : Normal termination (no error)
for dat 0001H
117H :Eer:;:va:dorage area for data to : Abnormal termination (error)
0083H Section 11,2 gives error code details.

POINT|

The area described above is the special applications area for bidirectional
mode communications.

For other special applications areas used for data communications, see
Section 3.5, section 5, and section 7.
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{b) User areas (OH to FFH and 120H to 7FFH)

Address

Description

oH
to
FFH
and
120H
)
7FFH

Send data length storage area

Send data length storage area

The length (words or bytes) of data written to the send data storage
area, to be transmitted from the AJ71C24 to the computer, is desig-
nated with a TO instruction in a sequence program

The set value is used as it is to designate data length in a message
to be sent to the computer.

The unit of data length is determined by the value set at address
103H.

Set the send data length within the send data storage area length,
described below,

The data to be transmitted to the computer is designated with a TO
instruction in a sequence program.

The buffer memory length and length of the send data and send data
length storage areas are determined by the values set at 104H to
105H.

Defaull:
Send data length storage area address ; OH
Send data storage area address :1Hto 7FH

Received data length storage
area

Received data length storage
area

The data length in the message received from the computer is written
by an AJ71C24 as it is as the received data length.

Data length expresses the number of words/bytes at the data section
in the message., ’

The unit of data length is determined by the value set at address
103H.

Transmit the data from the computer within the receive data storage
area length described below.

The data in the data section in the message received from a computer
is transmitted by the AJ71C24 as it is received.

The buffer memory length and length of the received data and
received data length storage areas are determined by the values set
at 106H to 107H.

Default:

Received data length stora area address : 80H

Received data storage area address : 81H to FFH
10-7
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10.3.1 System configuration and communications mode for bidirectional mode communications

RS-232C communications—
with dedicated protocols

(1) System configuration and the AJ71C24 mode setting

(2

Data communications in the bidirectional mode is possible only in the
system where a computer and the AJ71C24 are linked in a 1 : 1 ratio.
The mode setting switch in the AJ71C24 should be set in any position
of *1" to *8*, or the mode switching function can be used to set the mode

number from "1 to "8" (see Sections 3.4 and 7.6.2).

Usable with dedicated protocols

When data communications is executed in the bidirectional mode, data
communications using the dedicated protocol is possible with the other

interface.

Data communications using the bidirectional mode and the no-protocol

mode at the same time is not possible.

Computer Computer

3

| -

CPU
module

[

RS-422 communications —{ RS-232 C communications —
in the bidirectional mode with dedicated protocols

Computer

3

CPU
module

E

T
AJT1C24

u

Computer

3

RS-422 communications
in the bidirectional mode

—n

E

10-8
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10.3.2 To write data to a special applications area in buffer memory

(1)

@

(3)

Buffer memory is not battery backed up by a battery
When the power is turned ON, the PC CPU is reset, or the mode is
switched, all data in the buffer memory is set to the default values,

Therefore, any data changed from the default values must be written
whenever the power is turned ON, the PC CPU is reset, or the mode is
switched.

Except for mode switching areas, only a TO instruction can be used to
write data to the special applications area {100H to 11FH),

If data is written using the command in a computer program, the
AJ71C24 will not to operate correctly. Never try to write data using a
computer program.

If the following functions are used in combination with the dedicated
protocol, allocate the user area in buffer memory so that the same area
will not be used by different functions.

If the same area is allocated to different functions, the data in this area
is rewritten and communications will not be correctly executed.

¢ Bidirectional mode send

® Bidirectional mode receive

® Buffer memory read/write (CR/CW command) function
o On-demand function

The memory areas preceding and following the special applications
area cannot be allocated as a single area. The areas of OH to FFH and
120H to 7FFH must be recognized as independent areas.

Example:
5
Special
::;'H aplzle:a:ons \
area -~ The buffer area cannot be allocated
i in this number
System area

11FH
1204

5

(4) If designation is made to process the send/receive data in the bidirec-

(5)

tional mode in units of words or bytes, the on-demand data with the
dedicated protocol is processed in the same designated unit.

Do not write *1* (request to clear) to the bidirectional received data clear
request area (address 10DH).

If *1* is written, all received data may be cleared, and data communica-
tions might not be correctly executed.

10-9
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10.3.3 Precautions during data communications

(1)

()

(3)

(4)

The conditions under which the AJ71C24 transmission sequence is
initialized are as follows:

e The power supply is turned ON, the PC CPU is reset with the reset
switch, or the mode is switched.

e Data communications has completed normally.

o The response message (ACK or NAK) is transmitted.

e During full-duplex communications through the RS-232C interface,
the CD signal is turned OFF.

The ON/OFF status of the CD signal is ignored if the CD terminal
check function is disabled.
Send request signal made by the computer
To transmit data from an AJ71C24 send area to a computer receive
area, follow the steps described in Section 10.9.

Once the send request signal (Y(n+1)0) is turned ON, do not turn it OFF
until the send completed signal (Xn0) is turned ON.

When the send request signal is turned OFF by turning ON the send
completed signal, read the error code storage area (116H) for data
transmission to check the send result.

Data send from the computer send area or AJ71C24 send area

To transmit data from a computer or AJ71C24 in the bidirectional mode,
start data communications in sequence only after the receive/send of
the response for the previous data send/receive has been completed.

Data length
The data length in a message must be smaller than the send or receive

data storage area that is set at the special applications area.

(a) Datatransmitted from an AJ71C24 send area to a computer-receive
area

Data length must be smaller than the send data storage area length
[(set value at buffer memory address 105H) - 1 (words}].

(b) Data transmitted from a computer send area to AJ71C24 receive
area

Data length must be smaller than the received data storage area
length [(set value at buffer memory address 107H) - 1 (words)].

10-10
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(5)

(6)

@)

(8)

(9)

NAK code

(a) Transmitting NAK from an AJ71C24 to a computer

The NAK response is given from an AJ71C24 to a computer if an
efror is detected.

Therefore, the NAK response might be given while the computer is
transmitting data if communications is made in the full-duplex
mode.

An AJ71C24 ignores the designated length of received data if it
detects an error while receiving data. If the data length is incor-
rect, the data received is ignored until the ENQ code is received.

(b) Transmitting NAK from a computer to an AJ71C24

To transmit the NAK from a computer to an AJ71C24, transmit a
2-byte error code following the NAK code.

If the NAK code is received as the response, execute error processing
according to the error code received directly after the NAK code.

The error codes related to the bidirectional mode communications are
described in Section 11.2,

Time-out check by a computer

If a time-out check is made for data transmitted from a computer send
area to an AJ71C24 receive area in the bidirectional mode, the time-out
check time to be set must be longer than the value shown below.
(Maximum scan time of the PC CPU x 2) + 100 msec

NULL code send from an AJ71C24

A framing error might occur at the AJ71C24 if nothing is transmitted
from a computer to an AJ71C24 via the RS-422 interface. In this case,
the AJ71C24 sends "00H" (NULL code) to the computer receive area.
These NULL codes should be ignored by the computer.

The computer should also ignore all data transmitted from the AJ71C24
prior to an ENQ, ACK, or NAK code.

Using a FROM/TO instruction to access the AJ71C24

Using a FROM/TO instruction to access the AJ71C24 should not be
done unless absolutely necessary. This is because when data is sent
from the AJ71C24 to an external device at the same time as a FROM/TO
instruction from a PC CPU is executed to the AJ71C24, the FROM/TO
instruction has priority and is executed first. Therefore, the data send

time from the AJ71C24 to the external device is delayed by the process-

ing time of the FROM/TO instruction.
Data bit setting

if a checksum is communicated during data communications with a
computer, set the data bit (set with the SW12 switch) to eight bits,
Section 4.3.2 gives details about switch SW12.
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10.4 Bidirectional Control Procedure Basics

(1) Transmitting data from an AJ71C24 to a computer

Area B

~r»Z

0>

Computer

AJ71C24
Area A

0Zm

(a) Area A: Data send from an AJ71C24 to a computer
(b) Area B: Data send from a computer to an AJ71C24
(c} Write a program so that data is transmitted from left to right.

{Example: For area A, data is transmitted from ENQ to right)

(2) Transmitting data from a computer to an AJ71C24

E 1
N i Area A
Computer Q :
AJT1C24 A
o
K
or
N
A Area B
K\

(a) Area A: Data send from a computer to an AJ71C24
(b) Area B: Data send from an AJ71C24 to a computer
{c) Write a program so that the data is transmitted from left to right.

(Example: For area A, data is transmitted from ENQ to right)
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10.5 Bidirectional Communications Basics

10.5.1 Control protocols

MELSEC-A

data has been received.
The AJ71C24 ignores receive data if it detects an error (Section 10.3.3 (5)). Therefore, it does not
give a received data read request to the PC CPU.

Contents Protocol
T (abnormal send)
N
A Error
Direction of K | gode
transmission 1
—> of
A {normal send)
Computer E
Transmission T . .
from a PC AJTIC24 E Data area 5 |
CPUto a N Data (Designated Check| Time- ) .
computer - L Q length t ission dat sum | out ! Time-out check time
Writing transmission L | transmission data) | "), | hock! is set at address
data to the buffer » ! 113H of the buffer
Y Addition within memeory
\: this range
Send request
(Yin+10)
Send completed
)
Direction of
transmission Addition within this range
—> ' |
E Data area (Received
Computer N lgfgt?h data to be transferred to Cshuen?.k
Q L  n | %equence program) | - H \
AnAJ7TIC24 | AJ7IC24 *2 N | grop |OROmal receive) (normal receive)
receives A | code
data from K| n
a computer ;
Received data read request
(Xa1)
Received data read completed
(Yin + 1)1)
(1) Check sum exists only when “0' is set to address 115H of buffer memory.
(2) Check sum is calculated within the area indicated by *1,
(3) The AJ71C24 returns an NAK immediately if it detects an error as in *2 while communications is
Remark made in the full-duplex mode. In half-duplex mode communication, it returns an NAK only after the

Artisan Technology Group - Quality Instrumentation ...
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10.5.2 Message format
(1) Control code

Signal Code

Name {(hexadecimal) Meaning Application
ENQ 05H Enquiry The code used to begin data send.

The code returned to the mating station
ACK 06H Acknowledge when data has been received correctly.
Nagative The code returned 1o the sending stations
NAK 16H A clgn owledge when data has not been receiving correctly.
9 {immediately followed by an error code)

(a) Data send from an AJ71C24 to a computer

The AJ71C24 appends the control code to be transmitted.

(b) Data send from a computer to an AJ71C24

The AJ71C24 checks the control code received. It is not possible
to read the control code from a sequence program.

(2) Data length

Data length expresses the number of bytes or words of data in the data
area in 2-byte binary data. Data length units are determined according
to the setting at address 103H of the buffer memory.

(a) Data send from an AJ71C24 to a computer

®)

The data length to be transmitted is the value written to the send
data length storage area of the AJ71C24 buffer memory by the TO
instruction in a sequence program.

The AJ71C24 transmits the written value as it is from the lower byte (L).

Data send from a computer to an AJ71C24

The AJ71C24 checks the received data length. When it is correct,
the AJ71C24 writes the first 1 byte to the lower byte position (L) of
the received data length storage area of the AJ71C24 buffer

memory.

(units: bytes)

Example: Data length when transmitting “AJ71C24:” and value “100”

p——— Data area —————|
T T T T 1 T T T T T 1
E Data ' Check
Computer N Iength GpN E P ey 0 s on agn u:n: 0064H sum
Q | D00AH i (100) ] o244
05« | OAw | 00w u..,«..,sv.um...43..,32...34..,3..: G, 00w | 44u | 024
AJT1C24 10 bytos
B1s @ b8 b7 9 b1 b0
Bit data -
expressing |0 0|0|0|0|0 o|0f{0 0l0|0|1]0|1 0
uyg
00H
oL +H 2 oAt
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(3) Data area

(4)

The data of 00H to FFH code can be processed in a string of 1-byte
data as the send data.

(@)

(b)

Data send from an AJ71C24 to a computer

The data area to be transmitted is the value written to the send data
storage area of the AJ71C24 buffer memory by the TO instruction
in a sequence program.

The AJ71C24 transmits the data according to the designated Iength
and byte/word units sequentially from the lower address in un-
changed codes,

Data send from a computer to an AJ71C24

The data area received is written to the received data storage area
sequentially from the lower address in unchanged codes as they
are received.

The data length to be written is determined by the data length in
the received message and the designated word/byte units.

Check sum

The check sum is the lower 2 bytes (16 bits) of the result obtained by
adding the data length and the data area in the message as binary data.

if the setting at address 115H is “1”, the check sum is not required.

(a)

Data send from an AJ71C24 to a computer
The AJ71C24 calculates and adds the check sum.

if the check sum is not processed, the check sum is not transmitted.

10-15
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(b) Data send from a computer to an AJ71C24

MELSEC-A

The AJ71C24 checks and processes the check sum received. It is
not possible to read the check sum from a sequence program.

When the setting is “check sum is disabled”, the received data
following the data of the designated length is ignored up to the next

control code.

Computer

hb— Dataareg —m—

Example: Check sum when transmitting “AJ71C24:" and value “100”
{units: bytes) is processed as follows,

Fozm

Data
length
C00A

WIDU..

I
bl ey i R il L u:h: 0064H

; {(100)

Al | Mo 37w Bl B 320y Bbe) Jn) Bbe ) BOM

Check
aum
02444

L2 02u

AJT1C24

Memeory contents —.
at 0144H

4
OAH + OOH + 41H + 4AH 4 37H + 31H + 43H
+ 32H + 34H + 3AH + 64H + 00H

Sum = 0244H
31 ﬂt;) b8 b7 (1'5, b1 bo
0 ojo|0|0|0O I 0 I 0 | 0 I o|of1(O0o|1]|0
02H 44H L M

(5) Error code

An error code indicates the error content when an NAK response is
received. The code is transmitted and received in the range of 0001H
to 00FFH. Section 11.2 gives error code details.

(a) Data send from an AJ71C24 to a computer

The AJ71C24 appends the error code.

When transmitting an error code, the AJ71C24 writes the same error
code to its error code storage area in the received data buffer

memory area.

(b) Data send from a computer to an AJ71C24

The AJ71C24 writes the received error code to the error code
storage area in its send data buffer memory area.

POINT

In bidirectional communications, check sum and error codes are all binary
data. Note that in the dedicated protocol, they are handled in ASCH code.
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10.6 Processing an AJ71C24 for Simultaneous Send in Full-Duplex Mode

Processing by the AJ71C24 varies depending on the setting (valid/invalid
setting at simultaneous transmission) when the computer and the AJ71C24
transmit data at the same time to each other.

Example:
@-1 h-2
E - A N Error
N Py c or A
Computer Q ; K code
AJ7iC24 E d A N Error
N - C or A d
Q K K | code
-1 @-2
Buffer Processing by AJ71C24
Memory Setting Setting
(Address 114H) Send Processing Receive Processing
After completing data send ((1)- After completing data receive
1), the AJ71C24 walts for ((2)-1), the AJT1C24 transmits the
response ((1)-2} while checking response ((2)-2).
Send data . Valid time-out error. The received data and receive
0000H Received data : Valid Normal or abnormal send com- result are transmitted to the se-
) pletion is confirmed by response quence program via the buffer
and fts status is transmitted to the memeory.
sequence program via the buffer
memory.
After completing data send ((1)- After completing data receive
1), the AJ71C24 transmits the se- ((2)-1), the AJ71C24 transmits the
quence program of a response ((2)-2).
0100H Send data : Invalid simultaneous transmission error The receive data and receive
Received data : Valid (error code: 3) via the buffer result are transmitted to the se-
memory. quence program via the buffer
The AJ71C24 does not wait for a memaory.,
response ((1)-2).
Aftor completing data send ((1)- Data receive ((2)-1) Is ignored
1), the AJ71C24 waits for a and received data is discarded.
response ((1)-2) while checking The response ((2)-2 is not trans-
. . time-out error. mitted.
0001H g:::i::;a data ' Y:‘:Ld“ d Normal or abnormal send com- Data receive ie not transmitted to
: pletion is confirmed by a the sequence program.
response and its status is trans-
mitted to the sequence program
via the buffer memory.
After completing data send ({1)- Data receive ((2)-1) is ignored
0101H 1), the AJ71C24 transmits the se- and received data is discarded.
quence program of a The response ((2)-2 is not trans-
Send data : Invalid simultaneous transmission efror mitted,
Received data : Invalid {error code: 3) via the buffer Data receive is not transmitted to
memory. the sequence program,
The AJ71C24 does not wait for a
response {(1)-2).
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10.7 Basic Program to Read/Write Buffer Memory

The following describes a basic sequence program to bidirectional read and
write data to and from the AJ71C24 butfer memory.

{1) Reading data from the receive area (FROM, FROMP, DFRO, DFROP)

Data is read from the buffer memory bidirectional receive area {(default:

80H to FFH).
PC CPU AJ71C24
Buffer memory (bidirectional receive area)
~—[—— | Received data length storage area
I
Sequence (421 ! 1MNV—-—--- - - —
program j4————~ |  |——————————————— —
® !l Ie—_——_——————— — —
| — — || Received data storage area ')
. m
Xni (Received data read request)
Yinany) {Received data read completed) )
{1) Read request
Xn1 (2) Reoeived data length read Reads the received data length from the no-protocol received

————{FROMP [ n1 [n2 ] D | n3 }—{ data length storage area of buffer memory when the read request
signal (Xn1} is turned ON.

L [MOVP | D | Z |—{ Storesthe read data length to the index register (2).

{3) Received data read
Reads the received data of the read received data length from the
_| FROMP ! nt l n2 | 0 | Koz l_ received data storage area of buffer memory.

{4) Read completed

n Turns ON the read completed signal (Y{n+1)1) after the recieved
+ data has been read

* Data read by program (3) is processed as the recieved data.

Example: To read the data of (n+1) words from the area, beginning with
buffer memory address 80H, to the area beginning with DO when the
AJ71C24 1/O numbers are allocated to 130 to 14F (unit: word).

___________ 1
X131 r
Received data length n From buffer memeory
L | T FROMP [H13[Hso] Do | KI }———- DD‘: } (80H)
——{movP | D0 | Zz |} D2
ol W ——
FROMP |H13|Hs1[ D1 |KoZ Received data
—1 ] | | | — | B A From buffer memory
Y _ 1 < (area beginning with 81H)
@_ T !
| Dn |
| |
l On+1 |
1 ~ AT
L_f=3 _
10-18
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{(2) Writing data to the send area {(TO, TOP, DTO, DTOP)

Data written to the bidirectional send area (default: OH to 7FH).

MELSEC-A

PC CPU AJT1C24
Buffer memory (bidirectional send area)
~——= | Send data length area storage
Saquence (1).___) —————————————————
program | — — o | |
@ I | | e
“—l-— . ]| Send data storage area §
Y(n+1)0 (Send request) 3 ®)
¥no (Send completed) m
Send Send Send
command completed request
x "o Yo O Sets th d d d d data |
l 1L LL m the send data and send data length when
—| A1 s e data the send command signal (X[ ) is tured ON.
(1)Writing data length setting
(2)Writing send data Wirites the send data length and send data to the
— ToP [ n1 [ n2] s | n3 | butfer memory.
(3)Send request Turns ON the send request signal (Y(n+1)0) after
{#)Send completed L [ SET [Y (n+1) 0 || the data is written.
Xn0 (5) Canceling send request Turns OFF the send request signal when the data
S— | RST [Y (n+1) 0 || send completed signal (Xn0) is turned ON.
Example: To transmit 4-word data after writing “ABCDEFG1” to the buffer
memory area from 1H when the AJ71C24 1/O numbers are allo-
cated to 60 to 7F.
Send
command T >
X1 X60 Y70 _ Do 00H,  oBH,
} A £ { ASC | ABCDEFG1 | D11 }—-————l—-,_.{m R
P 42H, 41K,
——— MOVP | K4 | D10 |—| — : pr2 | O O To buffer
Lo [ 8| memen
—{ TOP |He [ Ho [Dio| Ks |———| | e —— |
| AH, 47H, |
SET : ™~ o
X60
- |
| AST
10-19
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10.8 Recelving Data in the Bidirectional Mode (Computer - AJ71C24)

{1) Data receive area

The AJ71C24 stores the received data length and the received data in
the data receive area.

With a default setting, 80H to FFH in the buffer memory is allocated as
the data receive area.

This area may be changed as needed. Section 7.4.5 gives procedure
for changing the data receive area.

The unit of received data length
————— depends on the setting at address

Buffer memory 103H of the word/byte setting area.

I
i

Addr ' Received data length storage area
¢

(default) Send data length ___ | the data length in the received
80H | b message.
Dﬁfa is stored,
8:°H re::ge Send data Received data storage area
T N T Received data is stored sequentially
from the lowest address.

(2)

If the length of the data area in the message transmitted from the
computer is greater than the received data storage area (default: 127
words), split the data area into several blocks so that its length is
smaller than the received data storage area and append the block
number to specify each data area block.

Message format example:

|
E '
AN B
L, H | L H L | H

Data area

Reading received data

The AJ71C24 makes a read request to the PC CPU at the following
timing (the timing at which the X1A1 signal in the program example in
{4} is turned on).

e When the data length in the message and the set data length
(bytes or words as set in address 103H) have been received.

e If the check sum is processed, when the check sum has been
received with the above mentioned data area.

Example:

Word/byte setting: Word units

Data length in message: 10

In this case, the AJ71C24 makes a read request to the the
sequence program at the time 10 words of data (plus the check
sum) have been received.

When the read request (Xn1) for the received data is made read the
data length and that length of data with a FROM instruction in a
sequence program and turn OFF the received data read completed
signal (Y (n+1}1).
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(3) Data receive processing

Check sum disabled |

———
E
Data Data
Computer g length area
AJ71C24 Turns ON read A
request signal Xn1 | ¢
after the set data K
length has been
received. (
Received data read request Xni “1\

Received data read completed Y(nen 1

Turns ON/OFF

PC CPU (program) by proglam

’ FROM
processing

(4) Data receive program examples

Example 1 Check sum enabled, in word units (buffer memory area allocation: default)l

To store “AJ71C24 [ ]”, received from a computer, to DO to D4 of a PC CPU.
(AJ71C24 1/O address: 1A0 to 1BF)

I

T T T T T T T T T
L 1 1

0004 A J:17 11C 214 []|01C0H

04 u 00|41 ny$Au'37 1y 31w 430, 320) 341,208 | COW O

AJ71C24 Data area
( 0
Received data read 1

Computer

poZm

[=]
oh
=

0>

=2
x

request XA Received

data length
Received data read is stored
completed Y1B1

PC CPU {program)

W FROM 3
rocessin
C PC CPU program example ) P Al

X1A1

—| |——{ FROMP [H1A[H80] DO | Ki }—{ (1) 60H [oon. o | 0. DO [ oon oen
— [Wow o7} P LA
1 1
[ FROMP [H1A]H81] D1 [KoZ}— @ sh ok | @ P20 8
@ (© D3 | @ ©
g (3) 32H, 43H 32H, 43H
Y181 iy D4 | (1 @
20H, 34H 20H, 34H
AJ71C24 buffer Saqugnce program
memory data memory
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Example 2 Check sum disabled, in byte units (receive memory area atlocation: default)|

To store “AJ71C24", received from a computer, to DO to D4 of a PC CPU. (AJ71C24 I/O ad-
dress: 80 to 9F)

'

T T
E I I

Computer N 0007TH| A | J | 7
1 |

1

T T

t ]

] L
clala

| ] L
05 |07 ,00u41 01440} 37 uh 31014391 320f 34n

AJ71C24 Data area

20>

/’_\
~

Received data read request 81

Received
data length
Received data read completed Y91 is stored

PC CPU (programy ¥ FROM 3
processing
CPC CPU program example)
81 Address
— ——{_FROMP [ He [Heo[ Do [ k1 [— ™) 80H | gom, a7H D oo GOH, O7H
— (e folke ] SH R 4 o1 [ &
—— I 82H | 4, (2): bz |, S
83H (2)  (C) D3 (2}_| {C)
— FROMP [ H8 [Hs1l D1 [KozZ | — (@) 32H, 431 32H, 43H
84H 00H a4h D4 00H 3(3-1
AJ71C24 buffer Sequence program
memory data memory

POINT|

e Even if send data units are set to byte units, the FROM instruction in a
sequence program operates in word units. Therefore, the received
data length must be converted to the number of buffer memory points
{word units).

In the above example, 7 bytes of data must be converted into 4 words
{7 + 2 = 3.5).

e When an odd number of bytes of data is received, the higher 8 bits of
the last address read by the FROM instruction are “00H".
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10.9 Transmitting Data in the Bidirectional Mode (AJ71C24 -~ Computer)

Transmitting means outputting data which was written to the bidirec-
tional mode send buffer memory area {hereafter referred to as the send
area), from the AJ71C24 to a computer in response to turning ON the

PC CPU send request signal (Y(n+1)0).

(1) Send area and writing send data

The send data length and send data are written to the send area.

(a) The length of data to be written (having been written) to the bidirec-
tional send data length storage area in either words or bytes,

(b) The data to be transmitted is written to the send data storage area.

When the send request signal (Y{n+1)0) is turned ON after (a) and
(b} have been executed, the AJ71C24 transmits the designated
length of designated data from the send data storage area sequen-
tially from the lower address.

By default, the buffer memory area OH to 7FH is allocated to the

send area.

This area may be changed as needed. Section 7.4.4 gives the

procedure for changing the send area addresses.

Addresses
{default)
OH
1H
to
7FH

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Buffer memory

Send data Iength

Send data

10-23

_—

The unit of send data length
depends on the setting at address
103H of the word/byte setting area.

Send data length storage area
Designate the length of data to be
sent with the TO instruction.
Designated value is transmitted as

the data length.
Send data storage area

Send data is transmitted sequentially

from the lowest address,

MELSEC-A
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(2) Data transmitting procedure

Procedure {Check sum disabled)|

0O»

Computer

AJ71C24 Data Data

length area

OZm

Send request Y nen) O
Send completed XnO

PC CPU TO processing The send completed signal Xn0
(program) (Send data length ) Turned ON/OFF by program is turned ON when the response
Data to be send message is received.

POINTSl

(1) An error occcurs if the send data length is (a) greater than the send
area, or (b) equal to “0”. In this case, “1” is written as send error
information to the most significant bit (bit 15) of address 116H (data
send error storage area) in the special applications memory area
(see Sections 10.2 and 11.2),

{2) The send data length written to the head address is transmitted as
the data length,
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(3) Transmission program examples

Example 1 Check sum enabled, in word units (buffer memory area allocation: default)|

To transmit “AJ71C24 [ ]” from the PC CPU to a computer after writing it to buffer memory.
(AJ71C24 1/O address: 80 to 9F)

A
K
Computer *
AJTIC24  |g|
N | 0004H
Q
5] tw , 00w
< AN
()
Send request Y90 4)
Send completed X80
TO
PC CPU (program} processing
C PC CPU program examp!e) o Send data length
o X80 v @ . / Address
— = —H——{_Asc [ avmcean [Dt - ) N PO | ook, oun OH | oon, oun }

(0} ) (A 1H J) (A

_ ———[_MovP [ka (Do @]} 3 48H, 41 i, &

Send instruction Tl |2 M2 | @ me

Tor [/ Tho Too T +s 3 31H, a7H 31H, 37 ]
— | H8 [ Ho [ Do [ ks | « g‘::>oa oo = am 2 ©
= @ 2 32H 43H 32H, 43
Xeo ) B4 | S &k aH AN
| AT ® :
?:Iea't.l: Sequence program AJT1C24
[ FROMP [ H8 | H116 [D100] Ki |— Data memory Buffer memory
| <> [ D100| Ko H SET | M100 }»_ --------- if M100 is on, error processing is executed

according to error code stored in D100,
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Example 2 Check sum disabled, in byte units (send data area allocation: default)]

To transmit character data “AJ71C24 [ ]” and integer data “123"* (decimal) from the PC CPU to
a computer after writing it to buffer memory. (AJ71C24 |/O address: 80 to SF)

ROP

Computer

T T 1 1 1 1.0 1T T
L S N R R R |

E | 3 g 1Al T4 Ipq!

N |ocooaH [AlJ!7!1)c 24 ][]1)007BH
Q

t 1 i 1 1 1 1 1

AJT1C24

1
06| w4 0 |#Tw Ayt 370 30 A3y 32 By 2 7B | O
——
., *, Data area

©
Send request Y90 5)

Send completed X80

TO
processing

PC CPU (program)

( PC CPU program example) @) Send data length
0 X80 Y90 DOB‘—L Address
— —H———{ asc | A7icaa[) [ D1 | () 00H, OAH OH | oom, oaH }
! DI o @ H| @ @
Transmit ——{ MovP [HA[DO[— @ | A 4AH, 41H 4AH, 411
instruction ; )] b2 3,(”-1 a(;?-! [£4] 2H 3(34 3‘3
——{ movp | ki23 [05}— @] |’ Dlwg e lomaa |
c a2H, 43 82H, 43H
—{ ToP [He [Ho[Do [ K6 — @~ | 5 D4 | fY @ 4H | 4) @
V55 (5) 4 20H, 34H 20H, 34
SET -—-
X80 (] 05 O0H, 7BH 5H 00H, 7BH
[ RST | Y90 Send
! | Y90 | © data @ Sequence program Buf?Jn Ce4
Data memory er memory
- FROMP [ He [Hi116 [D100| K1 |— ,
L——| <>|D100] Ko H{ SET [ M100 j—{ - It M100 is ON, error processing is executed
according to error code stored in D100,

POINTl

e Even if send data units are set to byte units, the TO instruction in a
sequence program operates in word units. Therefore, the length of
send data differs from the data length designated by the TO instruction.
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11. TROUBLESHOOTING
This chapter describes errors which can occur with the AJ71C24 proce-
dures,

11.1 NAK Error Codes with Dedicated Protocols

Table 11.1 gives the error codes and their descriptions when the NAK code
is transmitted between the computer and the PC CPU as 2-digit ASCII
(hexadecimal) between 00H and FFH.

If several errors occur simultaneously, the code with the lowest number takes
precedence and is transmitted.

If any of the following errors occur, the transmission sequences are initial-
ized and LEDs 2-N3U and 4-NEU {LED Nos. 4 and 7) are turned ON.

Table 11.1 Error Code List

Error Code Indicator
Hexadecimel Error Error Description LED No. Corrective Actions
Invalid access has been made during RUN. 2-C/N {1) Stan communicationss
Disable | (1) Data has been written to a PC CPU with (LED No.16) after turning ON Swa2.
OOH during the SW22 OFF (write disable during RUN). 4C/N  |(2) Write parameters after set-
- | RUN {2) Sequence program and parameters have (LED No.20) ting the PC CPU to STOP,
been written,
Parity error 2-P/S
Check control pretocol
Parity With the SW16 ON (parity enabled), the (LED No.17) ina
OtH error parity check result does not match the 4-P/S ;I;ta: ge the SW setting or
state of SW17 (oddfeven parity). {LED No.21) :
Sum check error
Sum With the SW21 ON (sum check enabled), 2P/S | Gheck data transmitted from
the sum check result of received data {LED No.17)
02H check computer and sum check
error does not match the sum check code of 4P/S result. Correct invalid data.
transmitted data, i.¢., send data is dif- (LED No.21)
ferent from received data.
Communications protocol not valid. 2-PRO Check and correct the mode
03H Protocol Communications have been made with a (LED N0.18) sel‘ting switch position and
error protocol different from the one set by the 4-PRO control protocol and restart
mode setting switch. (LED No.22) | data communications,
Framing error 2-8slo0
04H Framing Data does not match the setting of SW18 (LED No.19) | Change the setting of SW18
error (stop bit). 4-Si0 or the control protocol.
(LED No.23)
Overrun error 2810
Deocrease the data transmis-
05H Sr\:g:run 23;; g;f: has been Itlr?l?smiueddt:eh:let (LE4D£J|819) sion speed and restart data
receives all the preceding data.
P g (LED No.23) communications.
Character area A, B, or C error, or designated
e {1) Check and correct the char-
command does n.ot exist. acter area A,B, or C and res-
(1) The designation of the character area A, tart data communications.
B, or C for the control protocol set with the 2 See the functi y s
mode setting switch is not correct. @ ‘,“ 3 g 1“"°d";2° A%I:"I‘J ec-
(2) A command used with the protocol does ljlos:r’é I'Aa:'u‘al toecorrect
.?.ﬁt ex'St‘b i ints i d 2-PRO the designated commands,
Character & number of processing points is outside (LED Neo.18) and restart data communica-
06H area error the allowable range, or the designated 4PRO fions
device number does not exist in the desig- (LED No.22) ’
nated PC CPU. (3) See Section 8.7.1 to correct
The set device number does not exist in the the number of setting char-
set PC CPU. acters of the device num-
(3) The device number is not set with the re- ber, and.restart data
quired number of characters, communications.
{ACPU common command: 5 characters,
AnACPU dedicated command: 7 characters)

11 -1
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'En‘orl ICOdei ) Error Error Description 'L"gm Corrective Actions
Character error received. 2-PRO
Character A character other than "A to Z°, "0 to 9*,* * | (LED Ne.18)
O7H  error and control codes in Section 8.4.5 (1) has a.PRO | Check and correct data.
been {LED No.22)
PC CPU I'?‘uﬂer memory is unable to make communica- 2-C/N
08H access tions with the PC CPU. {(LED No.16) | Use a PC CPU which can per-
error The PC CPU is not the type mentioned in 4-C/N form data communications.
Section 2.2, (LED No.20)
Defined PC CPU number does not exist. 2.G/N Change the PC CPU number
PC CPU The PC CPU number designated with the | (LED No.16) | 1 the self (FFH) or a station
10H number protocol was not the self (FFH) or a station 4-C/N number set with the MELSEC-
efror number set with the MELSECNET link (LED No.20) NET link parameters, and res-
parameters, ) ’ tart data communications.
Incorrect communications between an
AJ71C24 and a PC CPU. Restart data communications,
After the AJ71C24 has correstly received a If the error recurs, (a) check
11H Mode error request from the computer, normal data — for noise and/or other causes,
communications is not performed between or (b) replace the AJ71C24.
the AJ71C24 and PC CPU due to noise or Restart data communications.
some other reason.
Special function module designation error.
Special A special function module, having buffer 2-C/N
function memaory and capable of performing data (LED No.16) Check control protqcol data
12H module communications, is not placed in the &GN or change the special func-
designa- designated special function module tion module location.
X g {LED No.20)
tion error number's position. Or the module number
is wrong.
Error in the designation of a sequence pro- (1) Designate a step number
Program gram step number. which lies within the desig-
step (1) A step number was designated which lies 2-PRO nated range, or change the
13H number outside the program range designated by | (LED No.18) parameters and restart trans-
: PC CPU paramet 4-PRO mission.
designa- the parameters.
tion error | (2) A subsequence program that does not (LED No.22) | (2) Check the model name and
exist (or cannot be designated) was desig- the set parameter values of
nated. the corresponding PC CPU.
Remote RUN/STOP impossible. 2.PRO
Check for and reset remote
18H Remote Remote STOP/PAUSE has already been ex- | (LED NO.18) | ornpins i isE from another
errof ecuted from another module (such as 4-PRO module.
another AJ71C24). (LED No.22)
2-C/N
Data Access was made to a station with which (LED No.16) .
20H link error j communications has been discontinued. 4-C/N Check the state of data link.
(LED No.20)
Special Memeory access to the special function module 2.6/N PC CPU, base unit, special
fuﬁlction cannot be made (for command TR, TW). {LED No.16) function module or AJ71C24
21H module | (1) Special function module control bus error. 4.C/N hardware fault. Consult the
bus error | (2) Special function module breakdown. (LED No.20) :::::z:’241tsub|sh| repre-

(1) Error codes 00H to 08H are transmitted to a computer after diagnosis by an AJ71C24, when
access is made by the computer 1o the AJ71C24.

(2) Error codes 10H to 21H are transmitted from an AJ71C24 to a computer after diagnosis by
a PC CPU when access is made by an AJ71C24 to the PC CPU.
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11.2 Bidirectional Mode Error Codes

Table 11.2 gives the error codes, error descriptions, and corrective actions
for errors which may occur during bidirectional mode communications.

The following error codes (1-word integers) are transmitted in order of the
lower byte and the higher byte immediately following the NAK code when an
error has occurred. (e.g., when the error code is 014, 01H is transmitted first,
and then 00y is transmitted.)

Table 11.2 Error Code List

Error Code
{Hexadecimal)

Error Descriptions

Corrective Actions

01H

Send data length error

Either (a) make the setting size of the send data length
storage area in the buffer memory for bidirectional
transmission smaller than the size of the send data storage
area, or (b} set the send data length to "1* or greater.
(Data which does not have a data part cannot be
transmitted using the bidirectional mode.)

o2H

Response message time-out error

Set the computer so that it transmits the response message
(in response to the data received from the AJ71C24) to the
AJ71C24 within the set value of the time-out time setting
area (address 113H) in the AJ71C24 buffer memory.

03H

Simultaneous transmission error

Either (a) interlock the computer with the AJ71C24 so that
they cannot begin transmitting data simultaneously to each
other, or (b) set the data valid/invalid setting area (address
114H) in the AJ71C24 buffer memory to "valid®.

10H

Error code is not received when the
NAK code is received

When the computer transmits the NAK code to the
AJT1C24 in response to the data received from the
AJ71C24, an error code should be added immediately after
the NAK code.

22H~5FH

Errors designated by the user

These error codes are added to immediately after the NAK
code.

Take corrective actions according to the procedure fixed
by user.

80H

810 error at data receive
Framing error
Overrun error

& Transmit data from the computer according to the follow-
ing settings with the AJ71C24 (se¢e Section 4.3.2 for
SW12 to SW18).

¢ Data bit length with SW12
¢ Transmission speed with SW13 10 SW15
* Stop bit length with SW18

® Use insulation transformers (noise-cutting transformers)

to eliminate noise,

81H

Check sum error
Parity error (only at data receive)

® To transmit the check sum to the AJ71C24, obtain the
check sum as described in Section 10.5.2.
Set the check sum enable/disable setting area (address
115H) in the AJ71C24 buffer memory to “disable”, so that
the check sum is not transmitted,

¢ Transmit data from the computer according to settings
with SW16 and SW17 of the AJ71C24,

83H

Received data length error

Either (a) make the data part length and the set value of
the data part length of the receive message less than the
size of the received data storage area, or (b) transmit
correctly the data length (0001H or more) contained in the
message which is transmitted to the AJ71C24.
{Data which does not have the data part cannot be
transmitted using the bidirectional mode.)

83H

Received data time-out error

When data is transmitted from the computer, set the actual
length of the data part to the data length part.
(The AJ71C24 executes the time-out check (as set with
address 113H of the buffer memeory) if it fails to receive
data of a set length. This error occurs when it fails to
recelve the next data within the set time.)

11-3
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11.3 Troubleshooting OFF

This section describes basic troubleshooting procedures for the AJ71C24.
The User’s Manuals give information on PC CPU modaule troubleshooting.

11.3.1 Troubleshooting flow chart

The state of errors is described as follows:

=

Is the "RUN* LED of the
AJ71C24 OFF?

See Section 11.3.2 when the "RUN* LED is
turned OFF.

Although
communications has been
made, is the neutral state
unchanged?,

YES See Section 11.3.3 when the neutral state does
not change.

YES | See Section 11.3.3 when the data is not

Has the data not been received? h
received.

Is the 2-C/N (LED No.16
or the 4-C/N (LED No.20)
ON?

See Section 11.3.4 when the 2-C/N (LED No.
16) or 4-C/N (LED No. 20) is turned ON.

Is communications
sometimes made and
sometimes not?

YES See Section 11.3.5 when the communications
sometimes fails.

YES It only "NAK® is received, an "etror code” is
transmitted according 1o the protocol. Check
the error codes in Sections 11.1 or 11.2,

Is only NAK received?

See Section 11.3.6 when undecoded data is
transmitted.

Is undecoded data
transmitted?

11-4
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11.3.2 When the "RUN" LED is turned OFF

( The "RUN" LED is OFF )

Is the
transmission
specifications setting switch
of the AJT1C24
cotrect?

NO After correcting the switch
setting, reset the PC CPU,

Is the "RUN" LED ON?

NO

Is there a PC CPU error? Eliminate the error and reset,

Is the power ON? Turn the power ON.

YES

YES
Is the *RUN* LED ON?

NO

Is the line
voltage within the designated
range?

YES

NO Adjust the line voltage to the
designated range.

A possible cause may be
insufficient power capacity.
Caloulate current consumption.

Is the "RUN" LED ON?

NO

Is the line
capacity of the power supply
module OK?

NO Replace with a higher capacity:
power supply module,

Bxternal noise may have
influenced the AJ71C24's
operation. To reset, switch
power OFF, then ON.

Consult the nearest Mitsubishi

Is the "RUN" LED ON? representative,

YES

C )

11-5
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11.3.3 When the neutral state does not change or data is not received

The AJ71C24 LED remains ON indicating (a) the neutral state, or (b) that
communications is disabled (even though a communications request is
made to the AJ71C24). The computer cannot receive data.

Neutral state does not
change.

)

Is the
ommunications mode
set correctly?

Is the signal line
connected?
*

Is data
transmitted from the
computer?

Match the computer
and AJ71C24 settings
(see Section 4.3.2).

NO

Connect the signal line
(see Section 4.5).

NO

Is the signal line
connected?

Connect the signal line
(see Section 4.5).

NO

Send data which

with the computer.
Is the result
0K,

Transul'jntit data from the complies with the set
compuier. dedicated protocol.
RS-422
. YES
Either (a) set the CD signal .
NO so that it s always ON during Keep the data terminal
full-duplex communications, ready signal ON.
or (b) set the RS-232C CD
terminal check to "disabled".
Set the AS-232C CD ferminal computer control thé
check to "enabled” during 1021,,00
halt-duplex communications. signal:
Also, set the computer so
that the signal turns ON/OFF
using the timing mentioned
in Section 5.4.
PGM
the self-loopback test NO
Is the result
OK?
POINTS |
(1) Check point *1
o loamoank tes~,_NO e Make sure the AJ71C24 RD
Is the result signal line is connected to the
computer SD signal line.
® Check the multidrop line
connection.
communications NO (2) Check point *2

eMake sure the AJ71C24 SD
signal line is connected to the

( End

computer RD signal line.
Consult the nearest . .
Mitsubishi ¢ Check the multidrop line
) representative. connection.
1-6
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11.3.4 When the 2-C/N (LED No. 16) or 4-C/N (LED No. 20) is turned ON

Flow chart to use when the 2-C/N (LED No. 16) or 4-C/N (LED No. 20) on the

AJ71C24 panel turns ON.

( Is LED No. 16 or No. 20 ON? )

Is the PC CPU NO
the type mentioned in Sec. 2.2 or ]
is it a AJ72P25/R25?
Replace the PC CPU with the type
of PC CPU mentioned in Section
2.2 or with an AJ72P25/R25.
Is there a PC CPU error? NO 1
Reset the relevant PC CPU.,
Is the PC CPU in RUN?
Has invalid NO
data been transmitted ]
during RUN? -
Stop the PC CPU, or depending on
communications data, set write
during RUN of the AJ71C24 to
‘enabled®.
NO Is communications
done with a special function
module?
special function modulé NO
with buffer memory located ]
at an accessed /O
Check and correct the /O number.
Is the
accessed special function NO
module operating 1
property? Special function module control
YES bus error. Possible PC CPU
1 module, base unit, or special
function module error.
Consult the nearest Mitsubishi
representative. l
Change modules.
Consuit the nearest Mitsubishi
representative.
11-7
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11.3.5 When communications sometimes fails

( Communications sometimes fails. )

Is mode setting with AJ71C24
either of "1" to "8"*?

anRS-232C or only

an RS-422used to connect the YES

MELSEC-A

AJ71C24 to an external
device?

Is the computer

connected to a PC CPU with a YES

l

Set mode to "1" to "8".

multidrop link?

Is the signal cable connection NO

1

Link the PC CPU with a computer in
a1:1 ratio.

i communications is normal
between avery station, the PC CPU
and the computer may be
transmitting data simultaneously to
each other. Interlock them to avoid
simultaneous transmission,

QK?

Does AJ71C24 CD NO

|

Change the cable or correct the
connection,

signal repeatediy switch
ON/OFF?

Consult the nearest Mitsubishi
representative.

11-8

|

When the AJ71C24 CD signal in the
full-duplex transmission is
controlled by the computer, either
(a) control the signal sc that itis
always ON, or (b) setthe CD
terminal check to *disabled*,

Set the RS-232C CD terminal check
to "enabled" in the half-duplex
communications. Also, set the
computer so that the signal turns
ON/OFF at the timing mentioned in
Section 5.4.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




AT

11. TROUBLESHOOTING

MELSEC-A

11.3.6 When undecoded data Is transmitted

Use this flow chart when the AJ71C24 (in response to data from the com-
puter) transmits code and data which is not included in the control code.

( Undecoded data is transmitted. )

Does parity setting
between the computer and the
AJ71C24 match?

YES

Does the data
length sefting between the
computer and the AJ71C24
match?

YES

Does the stop

bit setting between the computel

and the AJ71C24
match?

YES

Do the computer
and the AJ71C24 transmission
speed settings match?

YES

Is the
terminal rosistance
set to “present” at the end stations
of lhenmll.:':tidrop
nk?

YES

Are all interfaces
setto mode 1 to 8 to work
independentty?

YES

NO
1
Correct the parity setting.
NO
1
Correct the dala length setting.
NO
1
Correct the stop bit setting.
NO
1
Match the computer and the
AJ71C24 transmission speed seftings.
NO
i
Set the terminal resistance to
‘present’,
NO
1
Set the modes correctly,

Consult the nearest Mitsubishi
representative,

11-9

* i mode 9 to D is set when interfaces
are working independently, noise
interference may occur between used
and unused interfaces.
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APPENDICES

APPENDIX 1. Precautions Concerning Compatibility and the Use of Existing
Programs Prepared for the AJ71C24 Computer Link Module

The following sections describe precautions which should be taken when
using the AJ71C24-S8 computer link module {hereafter called the AJ71C24-
$§8). These precautions cover compatibility with the AJ71C24 computer link
module (hereafter called the AJ71C24), the use of existing programs
prepared for the AJ71C24, and procedures for changing, adding, and install-
ing modules to the existing network.

1.1 Compatibility

The AJ71C24-S8 and the AJ71C24 have the same dimensions and can be
installed in the same way. They also use the same basic programs (PC CPU
programs and computer programs).

Compatibility is maintained within the functions supported by the AJ71C24.

1.2 Precautions When Using Existing Programs

(1)

()

(3)

Buffer memory read/write operations (CR and CW commands)

Addresses 100H to 11FH in the buffer memory of the AJ71C24-S8 are
allocated for special applications.

Therefore, to read buffer memory or write data to the buffer memory
using the CR or CW commands, use the memory areas in addresses
120H and above.

Input/output for PC CPU

The READY signal Xn7 is provided for the AJ71C24-S8.

For the link operating in the no-protocol mode, this READY signal
should be inserted (as the interiock signal) in the sequence program
which uses the AJ71C24.

Communications time

The time required for communications with a PC CPU differs between
the AJ71C24 and the AJ71C24-38. The User's Manual for each type of
module gives details.

APP — 1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



APPENDICES
MELSEC-A

1.3 Function Comparison

m Module

AJTIC24

AJ71C24-S8

See
Section

Module READY signal

Xn7 of the I/O signals for the PC
CPU is used as the READY signal.

RS-232C CD terminal check

Always checked.

Set whether or not the AJ71C24-S8
checks the CD signal.

Transmission error
information

Display area

Error occurrence is
confirmed by the
LED on the front
panel of the module,

Since the ON/OFF status of the
orror LED is stored in buffer
memory, communications errors
can be checked with the PC CPU
by reading the buffer memory with
a sequence program,

To turn OFF
the error
display

The PC CPU must
be reset,

The request signal to turn the error
display OFF can be output with a
sequence program.

3.3.3

Dedi-
cated
protocols
1t0 4

Com-
mand

Batch read ER

Batch write EW

Exten-
sion file
registers

Test
(random write) Er

Monitor data

registration EM

Monitor ME

Batch | Main UR

read [ gyp VR

Micro-

computer
program

Main
Batch

write

Sub vw

Com- Batch read KR

ment Batch write

Extension file registers (R) are
read in units of each register.

Data is written to extension file
registers (R) in units of each register.

To write data, block numbers and
device numbers are designated for
the extension file registers (R) at
random in units of each register.

The extension file registers (R) to
be monitored are set in units of
each register.

The extension file registers (R), set
for monitoring, are monitored,

Main microcomputer program is read.

Sub microcomputer program is read.

Main microcomputer program is
written.

8.12.5

Sub microcomputer program is
written.

Comments are read from memory.,

Comments are written to memory.

8.12.6

On-demand

Data transmission
start is controlled by
the computer.

The send request can be output
from the PC CPU for data
transmission with dedicated
protocols 1 to 4.

8.14

Communications with the PC CPU
in MELSECNET(Il) or MELSEC-
NET/B

Communications is
possible only with
the PC CPU which
is loaded with the
AJ71C24,

Communications is possible with a
PC CPU which is not loaded with
the AJ71C24 in MELSECNET(ll) or
MELSECNET/B.

8.4.5 (4)

Data communications using
AnACPU dedicated commands
with an A2ACPU(-S1) and A3ACPU.

Using AnACPU dedicated
commands, data communications
is possible with all device
memories, extension file registers,
and extension comments of an
A2A/ASACPU.

3.3.1 (@
8

APP -2
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#RS-422 interface
Control is not available.

#RS8-422 interface
Transmission control by the DC code
control is enabled,

Module &1 See
Function AJ7T1C24 AJ71C24-S8 Section
Setting the receive Fixed at CR, LF Setting is possible as required. 7.4.1 ’
completed code (ODH, 0AH) (Default : CR, LF [ODH, 0AH]) 1™
Setting the
receive-completion Fixed at 127 words Setting is possible as required
data length 9 ) P q ' 7.4.2
(Data receive by (254 bytes) (Default : 127 words)
fixed length) '
Send/receive data Setting is possible as required
unit setting Fixed at "words". ("words® or "bytes"). 7.4.3
(word/byte) (Default : Words)
) Setting is possible as required
Fixed as below: excluding the memory area of 100H to
Detting the send Head address OH | 11FH. 7.4.4
No- ulter memory Buffer memory size 80H Default : He2d address oM
Protocol etaull > Buffer memory size 80H
Setting is possible as required
Setti ive Fixed as below: excluding the memory area of 100H to
Eoffor emon Head address 80H | 11FH. 7.4.5
1 Y Buffer memory size 80H Default : Head address 80H
* Buffer memory size 80H
To clear the received
data after an error . .
) The data received in the no-protocol
Roceive data ol :’: : ;rs'.rt:i: g’::]n'::'::tbe mode can only be cleared {without
ecenvte ata clear the d‘ata received usin influencing the communications using 9.5
reques 9 the dedicated protocol) by using a
the dedicated protocol is 50QUENCE Program
also cleared at the same 9 program.
time.
Data tion Data communications with a computer
Bidirec- | oo _ in the bidirectional mode is possible. | 7.5
tional con rc:nm a (Possible in a 1-to-1 base system 10
computer configuration)
(RS-232C or RS-422)
The modes used with the RS-422 and
RS-232C interfaces can be switched
after the AJ71C24-S8 is started up.
Mode switching - Dedicated protocol e
No-protocol Bidirectional
#RS-232C interface
oF_trSr;z;‘Si:‘;si;t:;f?sce Transmission control by the DTR/DSR
¢ control or the DC code control is
T ission control controlled by the enabled 3.5
ransmiss DTR/DSR control. : 7.7

(RS-232Q)

Data communications control in
the half-duplex transmission

*m : n" multidrop link

Data communications with an external
device supporting the half-duplex

transmission function can be 5
controlled according 1o the setting by

the user,

Data communications in the multidrop

link in which the ratio of computers to ]

PC CPUs is "m : n" is possible.
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APPENDIX 2. Precautions Concerning Compatibility and the Use of Existing
Programs Prepared for the AJ71C24-S3 Computer Link Module

The following sections describe precautions which should be taken when
using the AJ71C24-S8 computer link module. These precautions cover
compatibility with the AJ71C24-83 computer link module (hereafter called
the AJ71C24-S3), the use of existing programs prepared for the AJ71C24-
83, and procedures for changing, adding, and installing modules to the

existing network.

21 Compatibility

The AJ71C24-S8 and the AJ71C24-83 have the same dimensions and can
be installed in the same way. They also use the same basic programs (PC

CPU programs and computer programs).

Compatibility is maintained within the functions supported by the AJ71C24-S3.

2.2 Precautions When Using Existing Programs

(1) Communications time

The time required for communications with a PC CPU differs between
the AJ71C2-S3 and the AJ71C24-88. The User’'s Manual for each type

of module gives details.

(2) PC CPU model name read function {command: PC)

When reading the PC model name of the PC CPU using the PC com-
mand, the model name codes for the A2ZACPU(-S1), ABACPU, etc. are

changed.

CPU Model Name AJ71C24-S3 AJ71C24-S8
AQJZHCPU A2H 98H
A2ACPU AdH 92H
A2ACPU-81 AdH 93H
A3ACPU A4dH 94H
A1SCPU AZH 98H
A2CCPU A2H 9AH
A18CPU AzH 98H
A2CCPU A2H 9AH

APP -4
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2.3 Function Comparison

MELSEC-A

®RS-422 interface

Control is not
available.

#RS-422 interface
Transmission control by the DC code
control is enabled.

Module See
M AJT1 c;za-sa AJ71C24-S8 Section
Data
communications Using the AnACPU dedicated
Dedicated using AnACPU commands, data communications is 3.3.1 (2)
protocols 1 dedicated possible with all device memories, 8. '
to 4 commands with extension file registers, and extension
the AZACPU(-81) comments of the A2A/A3SACPU.
and A3SACPU. _
Data
communications Data communications with a computer
. control with a in the bidirectional mode is possible. 7.5
Bldirectional computer (Possible in a 1-10-1 base system 10
(RS-232C or configuration)}
RS-422)
The modes used with the RS-422 and
RS-232C interfaces can be switched
after the AJ71C24-S8 is started up.
Mode switching — Dedicated protocol R
No-protocol Bidirectional
®RS-232C interface oRS-232C interface
Transmission is Transmission control by the DTR/DSR
controlled by the control or the DC code control is as
Transmission control DTR/DSR control. enabled. 7‘7

Data communications control in the
half-duplex transmission (RS-232C)

“m : n" multidrop link

Data communications with an external
device supporting the half-duplex

transmission function can be 5
controlled according to the setting by

the user.

Data communications in the multidrop

link in which the ratio of computers to 6

PC CPUs is "m : n" is possible,

APP -5
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APPENDIX 3. Precautions Concerning Coz:ratiblli and the Use of Existing
Programs Prepared for the AJ71C24-S6 Computer Link Module

The following sections describe precautions which should be taken when
using the AJ71C24-S8 computer link module.

These precautions cover compatibility with the AJ71C24-S6 computer link
module {hereafter called the AJ71C24-56), the use of existing programs
prepared for the AJ71C24-S6, and procedure for changing or adding
modules in the existing network.

3.1 Compatibility
The AJ71C24-58 and the AJ71C24-56 have the same dimensions and can

be installed in the same way. They also use the same basic programs (on
a PC CPU and a computer).

Compatibility is maintained within the functions supported by the AJ71024-S6.

3.2 Precautions When Using Existing Programs

None when the AJ71C24-S6 is replaced by an AJ71C24-88.

3.3 Function Comparison

The following table compares the functions of the AJ71C24-86 and
AJ71C24-88,

Module . . See
N AJT1C24-56 AJT1C24-S8 Seation
The modes used with the RS-422 and
RS8-232C interfaces can be switched
after the AJ71C24-88 is started up.
Mode switching — Dedicated protocol 332
No-protocol . Bidirectional
oRS-232C interface *RS-232C interface
Transmission is Transmission control by the DTR/DSR
controlled by the control or the DC code control is 3.5
Transmission control DTR/DSR control. enabled. 7'7
oRS-422 intertace ®RS5-422 interface :
Control is not Transmission control by the DC code
available, control is enabled.
APP - 6

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




ENDICES
APP c - - MELSEC-A

APPENDIX 4. ASCII Code Table

Character codes used for the computer link are shown below. (7-bit codes)

MSD ) 1 2 3 4 5 6 7
LSD 000 001 010 011 100 101 110 11
0 0000 NUL DLE SP 0 @ P ~ p
1 0001 SOH DCH 1 1 A Q a q
2 0010 STX DC2 " 2 B R b r
3 0011 ETX Dca # 3 c s ¢ s
4 0100 EOT DC4 $ 4 D T d t
5 0101 ENQ NAK % 5 E u o u
6 0110 ACK SYN & 6 F v f v
7 0111 BEL ETB / 7 a W 9 w
8 1000 BS CAN ( 8 H X h x
9 1001 HT EM ) 9 I Y i y
A 1010 LF suB * : J z J z
B 1011 vT ESC + ; K [ k
c 1100 FF FS , < L \ | {
D 1101 CR as - = M ] m }
E 1110 SO RS . > N } n -
F 111 sl vs / 7 o - o DEL
APP -7
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APPENDIX 5. Communications Time between a PC CPU and an AJ71C24

When the PC CPU is in the run state, data is processed after executing the
END instruction in response to a request from the AJ71C24. Section 3.3.1
gives the minimum number of devices processed per communications.

The intervening times (i.e. by how much the scan time increases) for each
procassing operation and its corresponding processing times (indicated in
number of scans) are shown below.

(1) ACPU common command

Intervening Times (Scan Time Increases)

Scan Count Re-

Com-
Item mand A:':ﬁﬂ’ AZA Access quired for
s A3H s Data Processing
A2N, A3A Unit
A3N
. . 256
Bateh Bit units BR 0.76 ms 0.57 ms 1.38 ms devices | 1 scan
road (2 scans for
Word WR 0.8 o4 64 device "R" only)
devices 1.13ms 81 ms 42 ms devices
. N 160 2 scans
Batch Bit units BW 113 ms 0.84 ms 1.06 ms devices | (1 scan when
write "enable during
Word 64 RUN-" is set [ox-
devices wWw 1.13ms 0.84 ms 2.60 ms devices | cuding R])
Device . . 20 2 scans
memeory '(r‘:snt- 8it units BT 1.13 ms 0.90 ms 1.06 ms devices | (1 scan when
dom "enable during
write Word 10 RUN" is set [ex-
) dovices | WT | 1.13ms [ 0.90ms | t08ms | = | cluding R])
Monitor | Bit units BM -
data _ _ _ _
rggistra- Word 1 scan for device
Device tion devices WM 'R* only
data
Bitunits | MB | 2.02ms | 0.93ms | 1.46ms 40
: ' ' devices
Monitor 1 scan
Word 20
devices MN 2.08 ms 0.96 ms 1.47 ms devices
Batch read ER | 1.27ms | 0.76ms | 2.42ms 64
) : : devices
o4 2 scan
Batch write EW | 1.27ms | 0.76ms | 2.60 me (3 scans for ET
devices | [only ARACPU])
Extension
file Test 10
register (Random write) ET 1.31 ms 0.87 ms 0.97 ms devices
Monitor data
registration EM - - - - -
Monitor ME | 1.75ms | 0.98ms | 1.42ms 20 11 scan
’ ' ) devices
Buffer Batch read CR
memory - - - - -
Batch write CcwW
APP -8
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Intervening Times (Scin Time Increases)
Scan Count Re-
Item ;’;::& A0J2H, A2A Access quired for
-A1N, A3H 24, Data Processing
A2N, A3A Unit
A3N
Batch read TR | FROM in- | FROM in- | FROM in- 1 scan
Special functi struction | struction | struction
p:’c Ia :’}: ton process- | process- | process- 128 | 2 scans
module butter ing time ing time ing time bytes 1 h
memory Batch write ™ (1 scan when
+ 1.13 + 0.81 + 0.75 'enable during
msec msec msec RUN" is set)
Main MR 1.20 ms 0.78 ms 0.70 ms
Batch 1 scan
read
Sequence Sub SR 1.20 ms 0.84 ms 0.70 ms
program ‘ 64 steps 2 soans
Main Mw 0.67 ms 0.55 ms 0.49 ms
Batch {1 scan when
write i "enable during
Sub SwW 067ms | 0.55ms | 0.49ms RUN" is set)
Batch Main UR 1.35 ms 0.76 ms
R read
P Microcom- Sub VR 1.35ms | 0.76 ms 128
g::;n puter pro- - bytes 2 scans
gram .
Batch Main uw 1.35 ms 0.76 ms
write
Sub vw 1.53 ms 0.73 ms
Batch read KR 1.35 ms 0.76 ms 2.42 ms 108
Comment bytes 2 scans
Batch write KW 1.53 ms 0.73 ms 2.60 ms
iz28
Batch read PR 0.68 ms 0.50 ms 2.42 ms bytes 2 scans
Parameter -
Batch write PW
Analysis request PS
Remote RUN RR
PC CPU Remote STOP RS
PC type read PC — —_ — — —
Global GW — — — — —
APP - 9
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(2) AnACPU dedicated command
Intervening Times
[tom Com- | (Scan Time Increases) Scan Count Required for
mand Access Data Processing
A2A, A3A
Unit
Bit units JR 1.19 ms 256 devices |4 gean
Batch read ame
Word units QR 207 ms 64 devices (2 scans for device "R only)
Bit units Jw 0.99ms | 160 devices |2 8cans ]
Batch write 81 s_c:anﬁwnl.-_'h':lani enatble ud
urin " is set [exciud-
Word units | QW 2.32 ms 64 devices |jng ng) |
. 2 scans
Device Test Bit units JT 0.91 ms 20 devices (1 scan when "enable
Devi memory (random write) during RUN" is set [exciud-
evice Word units QT 0.93 ms 10 devices |jha R
data ng R])
Monitor data | Bit units JM _ . _
registration Word units QM 1 scan for device "R" only
Bit units MJ 1.34 ms 40 devices
Monitor 1 scan
Word units MQ 1.35 ms 20 devices
Extension |Direct read NR 2.30 ms 64 devices |3 scans
file (4 scans when a set range
register | Direct write NW 257 ms 64 devices |covers several blocks)
: Batch read DR 231 ms
Program Ez:::ns;zp 128 bytes {2 scans
Batch write Dw 2.59 ms

POINTSl

(1) The PC CPU can only process one of these operations with each END
processing. If the A6GPP and AJ71C24 access a given PC CPU at the
same time, one processing must wait until the other processing is
completed. Therefore, the scan count required for processing further
increases.

(2) Even though communications using AJ71C24 is not performed, scan
time increases 0.2 msec (0.1 msec with ABHCPU, A2ACPU(51), and
A3ACPU).

APP - 10
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APPENDIX 6. Precautions During Communications When Using RS-422 Interface

(1) The following figure shows the hardware structure for the data trans-
mission from the AJ71C24 to the computer.

+ SDA RDA
Send data ——" SDB | RDB >— Received data
High impedance control
AJ71C24 Computer
AJT1C24
AJ71C24

AJ71C24 Send Circult

(2) Data transmission methods

When each station of the AJ71C24 is not transmitting data, set the
transmission line to the high impedance state so that one send data
does not interfere with other send data in a multidrop link.

When all stations transmit data, the high impedance state must be
canceled. Then, after transmitting a mark consisting of 2 or more
characters, each station transmits data.

This method applies also to a 1:1 link system.

A mark consisting of 2 or more characters

High impedance state b High impedance state
’\M/\_/\_J

Send data |’\/\/\/\“

Composition of 1 character /I

LW W o W)
—_
L[ otarecter || = giop bt 1102 i
Start bit {1 bit Parity (0 to 1 bit)
{7 to 8 bits)

Transmission from the AJ71C24

APP - 11

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



APPENDICES MELSEC-A

(3) Ignoring wrong data
When any station is not transmitting data, the send line is in the high
impedance state.

Thus, the send line may become unstable due to noise, causing a
computer to receive wrong data.

Since a parity error or a framing error may occur in this case, error data
must be ignored.

When using protocol 1 to 4, either ACK, NAK, or STX code is transmitted
first,

Therefore until an ACK, NAK, or STX code is received, other codes must
be ignored.

POINTl

When a computer has a pull-up/down register, wrong data is not received.

When a computer does not have a puli-up/down register, insert a resis-
tance (4.7 KQ 1/4W as a standard resistance value) to prevent a receive

of wrong data.
RDA ﬁ

ROB| [ J >—~ Received dsta
;L Computer

APP -12

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




APPENDICES

MELSEC-A

APPENDIX 7. Special Function Module Buffer Memory Addresses

The speciat function module buffer memory addresses are listed below.
They are used to read and write (commands TR, TW) data to and from the
special function module buffer memory with protocols 1 to 4,

The appropriate manuals give details about buffer memory contents.

(1) Linkable special function modules, buffer memory head address, and
module numbers

Speclal Function Module Name

Buffer Memory Head Address

Module Number When Loaded

(hexadecimal) in Slot No. 0
ADS1(S1) high-speed counter module BOH 0H
AB16AD analog-digital converter module 10H 01H
A616DAI digital-analog converter module 10H 01H
AB16DAV digital-analog converter module 10H 01H
AB16TD temperature-digital converter module 10H 01H
AB62DA(S51) digital-analog converter module 10H 01H
AB8AD(S2) analog-digital converter module 80H OTH
AGBADN analog-digital converter module 80H 0o1H
AB4AD analog-digital converter module 10H o2H
AB1CPU PID control module 200H 03H
AB1LS position detection module 80H O1H
ABZLS position detection module 80H 02H
AD70(D) positioning module 80H 01H
AD71(S1) positioning module 200H 01H
AD71-82 positioning module 200H 01H
AD72 positioning module 200H 02H
AJ71PT32 MELSECNET/MINI master module 20H 0O1H
AJ71C22 multidrop link module 1000H 01H
AJ71C24(53/56) computer link module 1000H 01H
ADS51(S3) intelligent communications module 800H 02H
ADS51H intelligent communications module 800H 02H
AD57G graphic controller module 280H 02H
AJ71C21(81) terminal interface module 400H 01H
AJ71B62 B/NET interface module 20H 01H
AJ71P41 SUMINET interface module 400H 01H
AJ71E71 Ethernet interface module 400H 01H
A18D61 high-speed counter module 80H O1H
A1862DA digital-analog converter module 10H 01H
A1562RD3/4 temperature-digital converter module 10H c1H
A1S64AD analog-digital converter module 80H 01H
A18J71C24 -R2 computer link module 400H 01H
APP - 13
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(2) Buffer memory address tables of special-function modules

This section gives the address tables of the following special-function
modules:

e AJ71C24(-83,-56,-58) computer link module

e AD61 high-speed counter module

¢ AD71(S1) and AD71-S2 positioning module

¢ A616DAI(DAV) digital-analog converter module

Calculate the addresses of special-function modules not mentioned
above by using the following formula and the head addresses given in
(a) on the next page.

® Formula

The following formula converts the address (hexadecimal) to be
designated in a computer using the address for the FROM/TO instruc-
tions.

Designated address (hexadecimal) =

Address used with FROM/TO instructions x 2
converted into hexadecimal + Head address of each module

The User’s Manual for each module gives details about the addresses
of FROM/TO instructions.

Calculation example 1:

To designate the head address (the designated address of the
FROM/TO instructions is 100H) of the special-applications area of the
AJd71C24-58

Designated address (1200H) =

Address used with FROM/TO instructions (100H) x 2 (200H)
+ Head address (1000H)

Calculation example 2:

To designate the preset value storage address (the designated ad-
dress of the FROM/TO instructions is 1H} of CH1 of the AD8&1 high-
speed counter module

Designated address (82H) =

Address used with FROM/TO instructions (1H) x 2 (2H)
+ Head address (80H)

APP - 14
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(a) AJ71C24 (-S3,-56,-88) computer link module

Address Set with
FROM/TO Instructions

User area 1000H to 11FFH 0to FFH

Buffer Memory Contents Address Set by Computer

Special applications area '
(except for the AJ71C24 1200H to 123FH 100H to 11FH
computer link module)

‘User area 1240H to 1FFFH 120H to 7FFH

(See Section 3.7.)

Addresses 1000H to 1FFFH of the AJ71C24 (set by a com'puter) are the buffer memory
addresses utilized when using a computer to execute read/write from/to an AJ71C24 not
connected to a computer.

{(b) AD61(S1) high-speed counter module

' Address Set with FROM/TOQ
Buffer Memory Contents Address Set by Computer Instruction
Channel 1 Channel 2 CH1 CH2
80H COH
Unused area (unavailable)} 0 a2
81H C1H
Current value write
(lower bits) 82H C2H
Current value write ! 33
(middle bits) 83H €3H
Current value write
84H C4H
(higher bits) 2 34
85H CS5H
Mode register 86H CéH
3 35
87H C7H
Current value read
{lower bits) 88H CéH
4 36
Current value read
(middle bits) 89H CoH
Current value read
. h 8AH CAH
{higher bits) 5 37
8BH CBH
Set value read/write
(lower bits) 8CH CCH
6 k1]
Set value read/write
(middle bits) 8DH CDH
Set value read/write
. : 8EH CEH
(higher bits) 2 39
8FH CFH
APP -15
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(c) AD71(S1) and AD71-52 positioning modules

Address Set by Com- Address Set with
Buffer Memory Contents puter FROM/TO Instruction
200H o
X-axis positioning start data to to
391H 200
392H
Error reset 393H 20
-458H 300
Y-axis positioning start data to to
5E9H 500
2040H 3872
Positioning information to to
235FH 427
2360H 4272
Positioning velocity . to to
X-axis 267FH 4671
position-
ing data 2680H 4672
Dwell time to to
299FH 5071
29A0H 5072
Positioning address to to
2FDFH 5871
2FEOH 5872
Positioning information to to
32FFH 6271
3300H 6272
Positioning velocity . to to
Y-axis 361FH 8671
position-
ing data 3620H 6672
Dwell time to to
393FH 7071
3640H 7072
Positioning address to to
3F7FH 7871
3F80H
X-axis parameter to 7872 to 7887
3F9FH
3FABH
Y-axis parameter to 7892 to 7907
3FCTH
3FDOH
X-axis zero return data to 7912 to 7917
: 3FDDH
3FE4H
Y-axis zero return data to 7922 to 7928
3FF1H
APP - 16
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(d) A616DAI digital-analog converter module

AB16DAI digital-analog converter module

Buffer Memory Contents

Address Set by

Address Set with

Computer FROM/TO Instruction
D-A conversion enable/disable channel 10H OH
Analog output enable/disable channel 12H 1H
) 2H
Unused area (unavailable) — to
FH
CH. 0 digital value 30H 10H
CH. 1 digital value 32H 11H
CH. 2 digital value 34H 12H
CH. 3 digital value 36H 13H
CH. 4 digital value 38H 14H
CH. 5 digital value 3AH 15H
CH. 6 digital value 3CH 16H
CH. 7 digital value 3EH 17H
CH. 8 digital value 40H 18H
CH. 9 digital value 42H 19H
CH. A digital value 44H 1AH
CH. B digital value 46H 1BH
CH. C digital value 48H 1CH
CH. D digital value 4AH 1DH
CH. E digital value 4CH 1EH
CH. F digital value 4EH tFH
20H
Unsed area (unavailable) — to
2FH
CH. 0 set value check code 70H 30H
CH. 1 set value check code 72H 31H
CH. 2 set value check code 74H 32H
CH. 3 set value check code 76H 33H
CH. 4 set value check code 78H 34H
CH. 5§ set value check code 7AH 35H -
CH. 6 set value check code 7CH 36H
CH. 7 set value check code 7EH 37H
CH. 8 set value check code 80H 38H
CH. 9 set value check code 82H 39H
CH. A set value check code 84H 3AH
CH. B set value check code 86H 3BH
CH. C set value check code 88H 3CH
CH. D set value check code 8AH 3DH
CH. E set value check code 8CH 3EH
CH. F set value check code 8EH 3FH
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APPENDIX 8. Sequence Program Examples Showing How to Output Word Device
Data to the Printer in the No-protocol Mode

This procgram gives an example of outputting the data registers (D), link
registers (W) and file registers (R), and present values of timers and counters
to the printer in the no-protocol mode.

8.1 When Other Than AnACPU is Used
(1) Sequence program example
X0C7
0 i I TOP |HOOOC[H01OB{ K1 I K1 1...... ... RS-232C CD terminal check disable is set.
X000
11 | L ... Print command is converted to pulses.
MO X0CO0 X0C7 YODO -
15 | | | —ik = ASC [ D10= i ‘ D31 l_ ... Index (title) is converted to ASCIL.
[ ... Target register contents are converted to
(BCOP | D10 [ D10 i— BCD values.
4| DISP ’ D10 I D20 I K4 i..__ ... 16-bit data is divided into 4-bit groups
[ sFLP | D20 | k8 |
|
[SFLP [ D22 | ke [ ... Data is reorganized and converted to
— +P [ D20 | o1 | D34 |
I +P |H l D33 i 033 Iﬂ_ ... Output data is converted to ASCIl.
——1 +P [Haoso| D34 | Das | '
[ Movp [HoaoD| Das | - CR-LF code is set.
I_MOVP l K5 [ D30 I_ ... Send data length is set.
_i ToP |HOOOC| HOOoO0 [ D30 I K& [._, ... Data is output to send buffer memory,
SET ... Send handshake signal is turned ON,
X0Co
104 [} RST | YoDo ... Transmission completed.
CIRCUIT END

AJ71C24 transmission specification settings for output to printer

K6PR K&PR-K K7PR A7PR
Baud rate 2400 2400 9600 9600
Data length 8 8 8 8
Stop bits 1 1 2 1
Parity check Even Even None Even
Comments Baud rate can be changed to 2400
APP - 18
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(2) Procedure for converting data stored in a data register to printer output
data.

Since the PC CPU handles numerical data in binary, it is necessary to
convert datato be printed out from binary (BIN) to ASCIl. Data is output
from the buffer memory to the printer sequentially from the lowest
address (head address) with the lower 8 bits to the higher 8 bits.
Therefore, use the sequence program to reorganize the order of the
data output to the printer. The following program, described in (1),
gives an example of this conversion.

Example: Converting “1234” stored in the data register to ASCII
4

BN [o]ofo]o[o[1]o]o]1]1]o]1]0]0]1]0] D10

2

BCD instruction [0 |0[0[1]0

L 3 4
[o[1]e]o]e]1]1]o]1]e]e] D10

DISP instruction
(Divide the 16-bit data)
into 4-bit groups

Lower 4 bits
\ o[+ ]a]o] oeo
a1
D22

{o]o]e]1] oz

SFLP instruction | | | | l

IIII—HIIIIIIIIIIIIIIIU20

Z:;a’“;ﬁ;r::.lz oth Lower 8 bits Higher 8bits —k— 7 Lower8bits —9
Zgﬂigf,ﬁiﬁﬁ,ell|||||||—'|||||||||||||||||022
higher bit. Lower 8 bits b—  Highergbits —f— 7 Lower8bits —
+P instruction lll[|||||||||||||‘322
(Gorwerts output ) wnersripy bod0]oo]o]oo[1]o]o]o]o]e]o]0]0]1] Dss
|°L°|1|||||l||||||l°23
1||||||||||||||||D20
1 t—~olololo|o]1]ofo]o]o]e|o]e|o[1]1] Das
|||||I|||||l|1|||D21
lo]oo[o]ofo[1]o[o[ofo]o[o]o]o]1]Da3s
_ + —lolo{1]1]o]o]1|o|o]e[1]1]0]jo]0]1] D3s
nad oo e o]0 1]1To[oo]ofoJo]1]1]o]o[o]o]Haoz0 (@231H)
[8 bits to convort]
the astate A5 [oToJo o o1 0]oo o 0o o o] +]1] bss
+ —~olo[1[1]ol1]o]e]ojo]1]1]o]0]1]1] D24
[o[o]s]1]o]ofo]o|o]o]1]1]o]0]0]0]Ha0s0 (3433H)
Stored data using the sequence program in (1) above Buffer memory
TO instruction D30 | OOH 08H OH | OOH O5H
Wri'lﬂhodatato] D3t 31H 44H o1H| 2MH 44H
the buffer memory (1) (D) 1)) D)
= R - I A
o[ 2| o[ 38 | 2y | 10~ e
o 8 oo [
oes | Wh | (oM | W5 | o
APP-19
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8.2 When the AnACPU is Used

The following is a program example using A2A(-S1)/A3BACPU dedicated
instruction (BINDA) to execute the same processing as the program shown

in 8.1.

X0C7
o | b— [ TOP [Hoooc| H103 | K1 | Ki |-~
- { TOP JHoooc|HotoB| K1 | Ki — -
X000 M9039
1o —f ]} (7S [ o} -
MO
24— (ser [} -
— | Asc [D10=1| [ D31 |

SET_|Ma049]

LEDC

M1 X0Co XOICT Y?J[’)O

LEDR l—-—

67 — |

"CIRCUIT END

suB

LEDC

LEDR |—

[ MovP [HoaoD| D3s |—

{ LEDA |BINDA | o

| LEDB | PRN | —

... Send data length (12 bytes) is set.

. Bit device turned ON at send completion is

To output data stored in register D10 to K6PR (print data : D10 =[ ][ ][ ][ ])

A byte is set as a unit of the send data.

. RS-232C CD terminal check disabled is set.

Print command is converted to pulse.
M1 for print instructions is set.
Index (title) is converted to ASCII.

CR LF code s set (for printing).

... The processing method of D+3 of BINDA

instruction is set.

Qutput data is converted to ASCIL.
[After converting D10 to ASCIl, a ]
character string is stored in D33 to D35.

Data is transmitted,

Head |/O address of AJT1C24 is set.

Send data storage head device is set.

set.

When transmission is completed, print
command M1 is reset.

Appendix 8.1 gives the AJ71C24 transmission specification setting for outputting data to the

printer.

APP — 20
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APPENDIX 9. Example of a Sequence Program for Data Communications in the

Bidirectional Mode

The following figure gives the example of a sequence program for transmit-
ting data received from the computer and the data of the data register (D100)

of a PC CPU to the compute

PC CPU AJ71C24
it T2
Received data read

FROM
Send data write
TO - ]

Send result read
FROM m—mm————— — — —

r in the bidirectional mode.

“‘AJT1C24="

Computer

Py ' SN
Ak
123"=42C1TJA"

12 =a0t7iR

ACK
... S

—II—

(1) Settings to the buffer m

emory

The figure below describes settings at the special-applications area of
AJ71C24 buffer memory,

Appendix 11 gives details of the memory setting record form.

APP - 21
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Dedi-
No- Bidirec- Set Default
Addrese P:::::ol protocol | tional Name Value | Setting
100H _ o _ No-protocol receive-completed code setting 0DOAH
area (CR, LF)
101H —_ —_ — Error LED ON status storage area — 0
102H - - - Error LED turn OFF request area — 0
103H o ] o No-protocol word byte setting area 0 (words)
No-protocol send buffer memory head ad-
104H - ¢ ° dress sefting area 0
_ No-protocol send buffer memory length set-
105H o o ting area 80H
No-protocol receive buffer memory head ad-
106H - e ° dress setting area 80H
No-protocol receive buffer memory length
107H - ¢ ° setting area 80H
108K _ _ No-protocol receive-completion data length 127
° setting area (words)
Buffer 109H On-demand buffer memory head address _ . 0
memory - - - setting area
10AH —_ — — On-demand data length setting area - 0
0 {check
10BH o o o RS-232C CD terminal check setting area 1 cD
enabled)
10CH — - — On-demand error storage area - 0
10DH _ _ _ No-protocol received data clear request — |o
area
10EH — - — System area (unavailable) —_ —_
10FH o L) o RS-232C communications mode setting area 0 (Full-
duplex)
Simultaneous transmission pricrity/non- 0
110H e ° e priority setting area (Priority)
0 (Not
111H o ] o Transmission method at transmission resume re‘tiransmit
ted)
0 (No-
t12H - - o Bidirectional mode setting area 1 protocol
mode)
113H — — -] Time-out check time setting area 100 0 (]n-
finite)
114H _ ° Simultaneous transmission data validfin- 0 (Data
- valid setting area valid)
0 (Check
115H — - o Check sum enable/disable setting area 1 sum :
enabled)
116H — — — Data send error storage area — —
117H _ - — Data receive error storage area — —

Switch settings

APP - 22
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75

105

122

P1123

128

131

135

147

149

XoCc7
1

&)

Sequence program exampie

[ ToP [HoooC|[Ho10B| K1 |

1 TOP |H000C|HO112| K1 |

[ TOP [H000C [ HO113 | K100 |

{ ToP [Hoooc|HO115] K1 |

Xoc1
I

[ AsC |aJ71C24]

[FROMP| HO00C | Hoos0 | D10 |

[ MOVP | D10 |

[FROMP] HO0OC [ Hoos1| Dit [ Koz

Yo

—

Xo0Co

INC

X0COYODO

—H

{ MOVP | D100 | D11Z |

[MmOovP| 2z

| D10 |

— TOP [HO00C|HOO00| D10 | KoZ |—

SET_| Y000 |

RST

[FROM [HooOC[Ho116] D4 | K1

s o [ %]

CIRCUIT END

i_
|_
I_.....
J...._
J_.d
I_
}__

YOD1 |—

. RS-232C CD terminal check is disabled.

. Bidirectional mode is set.

. Time-out check time at response is set. (10 sec)

Check sum is disabled.
Data to check received data is stored in D1 to D4.

The received data length (number of words) is
read by the received data read request.

.. The received data length is stored in Z.

. Received data is read.

The read completed signal is turned ON.

Processing jumps to the received data check
routine.

. When received data is normal, the received

data, data in D100, and the send data length
(number of words) are written to the AJ71C24
send area.

+ Send request is set,

- Send request is reset when send is completed,

- If the processing is not completed normally,

Send result is read.

M1 is set.
*1

. Received data “AJ71C24="is checked.

If an error is found, MO is set.

*1 When an error occurs in the data send result

Perform error correction according to the error code read from buffer

memory address 116H.

APP - 23
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APPENDIX 10. External View

42 (017)

2
i

iy

Printed circuit board

E,\-_] ””H”n”ﬂﬂﬂﬂnnnn
42

(017) 106 (4.17)

250
(6.84)

10
(0.39)

L

Aur1c24[38)

:H]

B2

3 J|soa
J@"soa
= 4

(9 1|roa
&) |ros
'®"sc

®LFG

120 (4.72)

37.5 (1.48)

M4 (0.16) x 0.7 {0.03) x 8 (0.31)

(Terminal screw)

Unit: mm (inch)
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APPENDIX 11. AJ71C24 Setting Record Form

Use this form to keep record of settings of the AJ71C24 or to create computer
link programs for PC CPUs and computers.

Make duplications of this ferm and use them.

|Method of entry

(1) No. and Data

Enter the number of the record form and the date on the top right corner
of the form.

(2) Settings of the buffer memory special applications area

Enter the set values which change default settings when the AJ71C24
READY signal (Xn7) is turned ON in the set value's column,

The settings required for the dedicated protocol and the no-
protocol/bidirectional mode at the start of the AJ71C24 are indicated with
[ 1 mark in the columns next to the address’s column.

(3) Switch settings

1) Station number setting switch

Enter set values {value indicated by the arrow) in the columns of
the tens digit and the ones digit of each station number.

2) Transmission specification switch settings

Circle ON or OFF according to switch setting from SW11 to SW24
in the ON/OFF column.

R it
== Baud rate ||
—m |l SWi13 ON |COFE
] Transmission ON @ 4800BPS
= || SW13 speed setting
== || sw13 OFF
—

3) Mode switch settings

Enter the set value (value indicated by the arrow) in the mode
setting switch column.
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APPENDICES

— MELSEC-A
Record form No. Date : :
Record of AJ71C24 settings
Sethings of the buffer memory special applications area Sections 3.5 and 7 of this manual give details.
Dedi-
No- Bidirec- Set Default
Address Pf:t‘::ol protocol | tional Name Value | Setting
100H - 0 - No-protocol receive-completed code setting area ?ggAli.-'F)
101H - - - Error LED ON status storage area - 0
102H - - - Error LED turn OFF request area - 0
103H o o o No-protocol word byte setting area 0 (words)
No-protocol send buffer memory head ad-
104H - o ° dress setting area 0
No-protocol send buffer memory length set-
105H - ° ° ting area 80H
No-protocol receive buffer memory head ad-
106H - ° ° dress setiing area 80H
No-protocol receive buffer memory length set-
107H - ° ©  |ting area yleng 80H
108H _ o _ No-protocol receive-completion data length 127
setting area (words)
On-demand buffer memory head address set-
109H - - - ting area - 0
Buffer 10AH - - - On-demand data length setting area — |o
memory| 0 {check
10BH o o o RS-232C CD terminal check setting area 1 Cig
enabled)
10CH - - - On-demand error storage area - |0
10DH - - - No-protocol received data clear request area - 0
10EH - - - System area (unavailable) - -
. ; 0 (Full-
10FH o [¢] o RS-232C communications mode setting area duplex)
Sirmultaneous transmission priority/non- —_
110H o ° o priority setting area 0 (Priority)
0 (Not
111H o] o o Transmission method at transmission resume :Iettansmiueu
0 (No-
112H - - o Bidirectional mode setting area 1 protocol
mode)
113H - - o Time-out check time setting area 100 |0 (Infinite)
114H - - Simultaneous transmission data validfinvalid 0 (Data
o setting area valid)
. 0 (Check
115H - - o Check sum enable/disable setting area 1 sum
enabled)
116H - - - Data send error storage area - -
117H - - - Data receive error storage area — -
118H - - - Mode setting status storage area 1Hto DH
119H - - - Mode switching setting area 1]
11AH (o] o 0 Transmission time setting area 20(313)
11BH DC1/DC3 control code setting area 1311H
11CH DC2/DC4 control code setting area 1412H
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APPENDICES

MELSEC-A
Set value of switch . " . ,
1) Station number setting 2) Transmission specification setting switch (see Section 4.3.2),
(See Section 4.3.3)
Setting Set Setting
Contents | Value Switch Setting ltem Set Value
sSwi1 Main channel ON OFF
Tens
digit of sSwiz Data length ON OFF
statlgn
number
IBaud rate -
— o SwW13 ON OFF
Asmic2a[5e nes
digit of Sw14 Transmission ON OFF
S8 R station speed
E number SW15 ON OFF
2-wey At
nE i
Sa i 3 s
e e s SwW16 Farity bit ON OFF
it HAH
Odd/even parity
% SwW17 setting ON OFF
- SW18 | Stop bit ON OFF
@ — Swa1 Sum check ON OFF
® Swz2 Write during RUN ON OFF
Send side terminal
sSwa3 resistance ON OFF
Receive side
Swa4 terminal resistance ON OFF
3) Mode setting switch (see Section 4.3.1.).
Mode Setting
sba Setting Set
soa Switch RS-232C RS-422 Value
RDA :
e o Unavailable

8

Protocol 1 mode

No-protocol mode

®)|®) || |¥)||®

Protocol 2 mode

No-protocol mode

Protocol 3 mode

No-protocol mode

Protocol 4 mode

No-protocol mode

No-protocol mode

Protocol 1 mode

No-protocol mode

Protocol 2 mode

No-protocol mode

Protocol 3 mode

No-protocol mode

Protocol 4 mode

No-protocol mode

—

— No-protocol mode

Protocol t mode

-]

— Protocol 1 mode

Protocol 2 mode

— Protocol 2 mode

Protocol 3 mode

—]

— Protocol 3 mode

Protocol 4 mode

—]

— Protocol 4 mode

Unavailabie

mMmMm{O|O|m|»»|lo|®|~N]|]ajoja|lw|n

Reserved for module test
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IMPORTANT

The components on the printed circuit boards will be damaged by static
electricity, so avoid handling them directly. If it is necessary to handle them
take the following precautions.

{1) Ground human body and work bench.

(2) Do not touch the conductive areas of the printed circuit board and its
electrical parts with any non-grounded tools etc.
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," MITSUBISHI ELECTRIC CORPORATION

HEAD QFFICE: MITSUBISH! DENK) BLOG MARUNQUCHI TOKYD 100 TELEX: 124532 CABLE MELCO TOKYQ
NAGOYA WORKS 1-14  YADA-MINAMI 5 HIGASHY- KU  NAGOYA  JAPAN

When exported from Japan, this manual does not require application to the
Ministry of International Trade and Industry for service transaction permission.

IB (NA) 66360-A (9201} MEE Printed in Japan Specifications subject to change without notice.
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