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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 manual 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 AJ71C24-86 computer link module.

The AJ71C24-856 has one RS8-232C 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 ancther PC station.

Dedicated transmission protocols 1 to 4 are used as transmission control
procedures on the AJ71C24-56 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.

: , Computer
Automatic communications RS-232C or RS-422 cable
after the sequence program s
PC END processing. AT T;grarlssyon data
cPU c24 ASCIl code ( code)
8IN cod
coce Read LTransmission contrel codes J
Transmitted data
, ~ Write
Transmitted data \\\ Transmitted data
oio|o|1|o|o|1 ololo]1‘1‘o‘1|o|o S T
1234

(12344)

{Fhe AJ71C24 converts data between
BIN code and ASCIl code.)

31 320, 35w 34

Fig. 1.1 Data Transmission with the Dedicated Protocol

Sequence program

Buffer

RS-232C or RS-422 cable

PC TO/FROM instructions | memory ‘—N; (such as a computer, printer)
CPU AJTA O0H to FFH
00H to FFH C24
Transmit
i Receive

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

External device

Fig. 1.2. Data Transmission in the No-Protoceol Mode/Bidirectional Mode
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The AJ71C24-86 has the following newly-added functions:
& Commands dedicated for use with the A2ZACPU({S1) and A3ACPU:

All memory devices of the A2ACPU(S1) and A3SACPU (the AnACPU in this
manual) are accessible using these dedicated commands.

e Data transmission in the bidirectional mode:

This feature allows the AJ71C24-S6 to interface 1:1 data communications
using the ACK code between a PC CPU and a computer.

When data is transmitted from the AJ71C24-56 10 a computer, a control
code ENQ, the data length code, and a check sum are added respectively
to the beginning, the middle, and the end of the send message. (The
check sum is optional.)

When the AJ71C24-56 receives data from a computer, it transmits a control
code ACK/NAK back to the computer. This indicates the result of the
receive (normal/abnormal).

The AJ71C24-56 thus adds the ENQ code, data length, and check sum
and checks the reception of the response message at the data transmis-
sion. I checks the received data and sends the response message after
it received data,

The length of a data comrunications sequence program can be shortened
by using the bidirectional mode.

e 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-S6
can be switched either to full-duplex or half-duplex according to the
specifications of the peripheral device.

e Multidrop link with more than one computer is possible:

More than one computer can be put into a multidrop link with the AJ71C24-
S6.

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

If any existing programs are used with the AJ71C24-36, see Appendix 1.2 for interchangeability
between the AJ71C24-56 and the following devices.

® AJ71C24 computer link modules

e AJ71C24-S3 computer link modules
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1.1 Features

The features of the AJ71C24-56 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-protoccel/bidirectional mode, These control operations can be
selected individually with the RS-232C and R3-422 ports of an AJ71C24,

{1) Communications using the dedicated protocols

(a)

(b)

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) 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 contrel and production directives to be
carried out.

2} 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.

3) 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.

4) When multiple 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.)
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 available
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 set.

(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 toc 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
TOQ instruction. Data input from the keyboard to the buffer
memory c¢an be read using a FROM instruction from the PC CPU.

PC CPU AJ71C24

TO instruction
—-l Printer, CRT, computer l

Computer, keyboard

FROM instruction

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 compieted code set by
the user is received.

ii} Receiving fixed-length 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 TO 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 {normal 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 CN 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.

QOrder of
::> transmission |
E
N Data Data Sum
Q length check

J

The send data of the AJ71C24 is processed as follows.

ENQ:.cov Added to the head.

Data length:........ The send data length set in the buffermemory is transmitted.
Data:....ccoovvvvennnn. The send data stored in the buffer memoryis 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.

ENQr Checked and removed from the received data.

Data length:........ Stored in the buffer memory as the received data length.
Data:....ccooiiinee. 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.
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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
[ -

: [ S [ ¢ [ ¢ 0
[+] c [ = -—--=1]C

a ]
; [4 5 [ ; i 5 [l

e e e .
AJ71C24 (Staticn 0) AJ71C24 (Station 1) AJ71C24 (Station 2) AJ71C24 (Station 31)
Maox. 32 stations (Number of PC CPU stations)
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2) When the connection ratio of the computer to the PC CPU
module is m:n:

This method of linking uses more than ocne 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)
o ]
[ J JL
: || H : DJ @ 0
e [ - c -—=lc A
P P . e P
3 i [H f [H ; Bs ; [
AJ71C24 (Station Q) AJ71C24 (Station 1) AJT1C24 (Station 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.
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1.1.3 Link with a computer through MELSECNET

In a system connected through MELSECNET, if the system contains a PC
CPU connected to a computer via an AJ71C24, data communications is

possible between the computer and a PC CPU not equipped with the
AJ71C24.

However, communications is not possible with A0J2CPUP23/R23 or
A0J2P25/R25 modules.

& MELSECNET master and local stations:
communications using all data (device memory, programs) is possible

o MELSECNET remote stations:

communication only possible with data in special function module buffer
memory.

Computer connected Computer connected M . . .master station
to the master station to a local station

L . . .local station
— omput m .
m R . . .remote station
@ @ O Stations where
@ 0 — communications
@ @ can be done.

&)
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2. SYSTEM CONFIGURATIONS
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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.)

Type i AJ71C24-S6

Computer link module

POINT

(1) When loading the AJ71C24 into
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
main base unit (because an ex-
tension connector is not
provided).

Building-type
PC CPU modules

\

j FIGEEEEEEEREEE

o THTRITIO]

loc coonnoannaf
A32B

e | 222

Main base units

O3

ACU6B
Type AC12B
AC30B

Extension cables

i3 Ooooaoy

mE

oo s o =

AB5SB
A55B
A58B

Extension base units

B

Fig. 2.1 A Series System Overall Configuration
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2.2 Applicable Systems

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
Connectable
PC CPU Modules AJT1C28s Notes
If the following modules are used with the
AJ71C24, the maximum number of connec-
table AJ71C24 modules cannot exceed 2 or
ADJ2H 6. (See previous columnj.
Al, A1N
A2(-81), A2N(-81) 2 e AD51(83) Intelligent Communication
A3, A3N Module
A3H, A3M
A73 ® AJ71C21(81) Terminal Interface Module
e AJ71C22{S1) Muhliidrop Link System
Module
e AJ71C23 Higher Controller High Speed
Link Module
AZA(-31) 6
A3A ® AJ71C24(33) 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 lcad the AJ71C24
into an extension base unit with no built-in power supply (A55B or
AS58B). 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.)
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{c} The AJ71C24 should not be loaded into the last slot of the A3CPU
extension level 7.

. POINT

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.
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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 R$-232C port or the R§-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: [] -1 D inthe figure indicates the range of setting set with the
mode setting switch of an AJ71C24 (see Section 4.3.1).

1:1

External device
(such as a computer,

printer, CRT) .
/ RS-232C or RS-422 interface
(Mode: 1 t0 8) Computer link module

AST1G24

/

\ RS-222C or RS-422 interface

PC
CPU
module

a

To extension base

POINT]

(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 (1)
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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
Protocol

Available Functions Note
RS-422 RS-232C
Read/write
. Including exten-
Device memory Test [ 0 sion devices
Meonitor
Read/write
Extension file
registe Test ° @
Monitor
Buffer memory
AJ71C24 of the Read/write o ) _
self
Special funec-
tion module’s Read/write o o
buffer memory
Sequence/
Microcomputer Read/write Q a
program
Comment Read/write o o Including exten-
sion comments
Parameter Read/write [} o
Remote o o
RUN/STOP
PC CPU
PC CPU type
read @ ° B
Input signal {X)
Global ON/OFE o
Self-loopback Transmission
test of received data °
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2) Functions available when using a PC CPU
Interfaces for Dedicated
Avallable Functions Protocol Note
RS-422 RS-232C

On-demand

Data transmis-
sion to external
devices

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

Functions available when using an external device and a PC CPU

Available Functions

Interfaces for Dedicated

Protocol

RS-422 RS-232C

Note

Send

PC CPU 10
external device

To computers,
printers, and
CRTs.

Receive

External device
to PC CPU

From computers
and keyboards

(c) Interfaces used to set the bidirectional mode

Functions available when using an external device and a PC CPU

Available Functions

Interfaces for Dedicated

Protocol

RS-422 RS-232C

Note

Send

PC CGPU to
computer

To computers

Receive

Computer to
PC CPU

From computers
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2.3.2 1 :nratio 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).

]

[System configuration 1] The external device is connected to the AJ71C24 modules using

the RS-232C
E;:tefnal * Setall AJ71C24s to the
(co;\::ls:ee r} same protocol.

RS-232C interface ,.«———":'

Computer link modules

AJ71C24
RS-232C cable — .
(Mode: 9to D e (Mode: 1 to 8)
-

(Mode: 1 to 8)
PG ,D‘— PC PC D
CcPU ceu DboooQ cPU

]
module {D-—l module E‘D"V‘\_E module D—W
— L

i
RS-232C interface L 7

i / / /
RS-422 interface RS-422 cable RS-422 interface RS-422 cable RAS-422 interface

Maximum of 32 stations

System configuration 2| The external device is connected to the AJ71C24 modules using

the RS-422
Ext 1
;ei:::: *  Setthe RS-422 of all AJ71C24s
(computer) to the same protocol.
RS-422 interface — L

Computer link modules
RS-422 cable — AJ7iC24 Vog
1to 8
{Mode: 1t0 8) /(Mode: 1to 8) ( ? eitod)
oy

PC D PC PC D

]
i
cPY ‘ GPU sl I o o cPU

0
module D:_ module ‘ module D
s ] il

AS-422 interface  RS-422 cable  RBS-422 interface RS-422 cable RS-422 interface

Maximum of 32 stations
POINT

{1) When the mode setting is 5 to 8, the R5-232C 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 RS5-422 interfaces differs in that the
RS-422 is used to connect long distances (up to 500 m (1640.5 ft))

and the R5-232C 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 (l1)
2-7



2. SYSTEM CONFIGURATIONS

MELSEC-A

(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
Avaiiable Functions Protocol Note
AS-422 RS-232C
Read/write
. Including exten-
Device memory Test o o sion devices
Meonitor
Read/write
Extension file
register Test ° °
Menitor
Buffer memory
AJ71C24 of the Read/write o) o _
self
Special func-
tion module's Read/write o] o
buffer memory
Sequence/
microcomputer Read/write o) o
program
Comment Read/write o o Ir'.lcludlng exten-
sion comments
Parameter Read/write 0 o
Remote o o
RUN/STOP
PC CPU
PC CPU type
read e e -
Input signal (X)
Global ONJOFF o o
Self-loopback Transmission
test of received data ° °©
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2) Functions available when using a PC CPU
Interfaces for Dedicated
Available Functions Protocol Note
RS-422 RS-232C

On-demand

Data transmis-
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 Dedicated

. Available Functions Protocol Note
RS5-422 RS-232C
PC CPU to . To. computers,
Send external device ° o™ printers, and
CRTs.
Receive External device o o*1 From computers

to PC CPU

and keyboards

* 1

{c) Interfaces used to set the bidirectional mode

. If the external device is capable of performing full-duplex transmission,
data communications in the no-protocol mode can be performed.

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

Available Functions

Interfaces for Dedicated
Protocol

RS-422

RS-232C

Note

Send

PC CPU to
computer

To computers

Receive

Computer to
PC CPU

From computers
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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 acom- {such as a com-
puter, printer, CRT) puter, printer, CRT)
RS-232C interface RS-422 interface
{Mode: 1 to 8)
PC D:Z :
CPU / RS-232C interface
module / 9

!
Te extension base Computer link module RS5-422 interface
AJ71C24

POINT

(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 R$-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 (lII)
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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
Avallable Functions Protocal Note
RS-422 RS-232C
Read/write
. Including exten-
Device memory Test o o sion devices
Monitor
Read/write
Extension file o o
register Test
Meonitor
Buffer memory
AJ71C24 of the Read/write o 3 _
self
Special func-
tion module’s Read/write o o
buffer memory
Sequence
microcomputer Read/write o o
program
. Including exten-
Comment Read/write o o sion comments
Parameter Read/write =) o
Remote o o
RUN/STOP
PC CPU
PC CPU type o o _
read
Input signal (X}
Global ON/OFF o
Self-loopback Transmission 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 ] ) -
devices

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

Functions available when using external devices and a PC CPU

Interfaces for Dedicated

Available Functions Protocol Note
RS-422 RS-232C
Send PCCPULo o o | priotore ang "
CRTs,
. External device From computers
Receive to PC CPU ° © and keyboards

(c) Interfaces used to set the bidirectional mode

Functions available when using external devices and a PC CPU

Interfaces for Dedicated
Protocol

Available Functions Note
RS-422 RS-232C
PC CPU to
Send computer o ° To computers
. Computer to
Receive PC CPU [+ [ From computers
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2.3.4 2:nratio 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 [ 1) in the figure indicates the range of setting set with the
mode setting switch of an AJ71C24 {see Section 4.3.1).

20

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

o oo Etemal device-2 * Set the RS—422 of all AJ71C24s to
printer, CRT) the same protecol.
RS-232C interface T L i RS-422 interface
RS5-232C cable — ] [ RS-422 cable
Computer link modules
PG GPU-1 (Mode: 110 8) m AJTIC24 b Mode: 08)

PC
CPU
module

- PC (] P (]

cPU o T o e I O

7

RS-232C interface

7 7 /
RS-422 interface RS-422 cable RS-422 interface RS-422 cable RS-422 interface

module f{ﬂ module F—W

Maximum of 32 stations

POINT]

(1) One of the two interfaces of the AJ71C24 which is connected to the

(2) When the mode setting is 5 to 8, the R8-232C interface which is not

{3) To have the RS-232C communicate over a distance greater than 15

external devices is set to a dedicated protocols 1, 2, 3, or 4. The
other is set to a no-protoco!/bidirectional mode.

used for the multidrop link can be used for communications with a
computer, a printer, or a CRT in a no-protocol/bidirectional mode.

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)

2-13
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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 4] o
Dovics memory | Teat . o | foluding exen
Monitor ° ]
Read/write o o
Extension file
register Test ° o
Monitor o °
Buffer memory
AJ71C24 of the Read/write © o -
self
Special func-
tion module’s Read/write Q 0
buffer memory
Sequence/
microcomputer Read/write o o
program
Comment Read/write o o Isr;g:\ugqi)r:r?r:;ig-
Parameter Read/write [ °
Remote o
RUN/STOP @
PC CPU
PC CPU type
read ° ° -
Input signal (X)
Giobal ON/OFF o o
Seli-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*i o*1 -
devices

® 1 : Data communications is possible only with the system which has a 1:1
configuration (one external device to one PC CPU, as shown in Fig. 2.5).

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

Functions available when using external devices and PC CPUs

Interfaces for Dedicated
. Available Functions Protocol Note
RS-422 RS-232C
PC CPU to To computers,
Send external o o printers, and
devices CRTs.
Receive External device o o From computers
to PC CPU and keyboards

* 1 : If full-duplex transmission is possible with the external 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 Dedicated
Available Functions Protocol Note
. R$-422 RS-232C
Send PC CPU to o*1 o*i To computers
computer
. Computer to . *
Receive PC CPU o*1 o*1 From computers

* 1 : Data communications is possible only with the system which has a 1 ; 1

configuration (external device-1 to one PC CPU, as shown in Fig. 2.5).

2-15
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2.3.5 m: nratio 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, []. []) inthefigure indicates setting set with the mode setting
switch of an AJ71C24 (see Section 4.3.1).

* Setall AJ71C24s
to the same protocol,

External device External device External device External device
(computer) {computer) {computer) (computer)
iy - |
/J: A ] | — [
RS$-232C interface RS-422 interface RAS-232C interface
RS-422 cables
RS-232C cable ~ Y\-_‘_____.

RS-232C cable

RS—422c/a'ble Computer link module Computer link module
AJ71C24 AJ71C24
(Mods: A, B, D) {Mode: 5,86, 8) (Mode: A, B, D)\\ {(Mode: 5,6, 8) \

e -

CPU

module ?——

PC [] PC D—— PC D

cPU CPU o CPU

RS-232C interface

module Fl:ﬂ module //,.D:?|7 module p»—‘
=
7 —_ /

RS-422 interface

[ 7 /
HS-422fcab[e RS-422 interface RS-422 cable RS-422 interface

Maximum of 32 stations

POINT

(1} All the external devices and AJ71C24 modules are connected to form

(2) When the mode setting is 5 to 8, the RS-232C interface which is not

(3) To have the RS-232C communicate over a distance greater than 15

a multidrop 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.

used for the multidrop link can be used for communications with a
computer, a printer, or a CRT in a no-protocol/bidirectional mode.

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)

2-16
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(2) The following tables list the functions available when the external
devices are linked with the PC CPU modules making an m ; n configura-
tion.

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

1) Functions available when using external devices

Interfaces for Dedicated
Protocol

Available Functions Note
RS-422 RS-232C
Read/write 0 o
; Including exten-
Device memory Test ° b sion devsigces
Monitor o] o
. Read/write [+) o
Extension file
register Test Q ©
Monitor o o
Buffer memory
AJ71C24 of the Read/write o o

self

Special func-
tion module’s Read/write © o
butfer memory

. Sequence/

microcomputer Read/write ° o
program
. Including exten-
Comment Read/write ° ) sion comments
Parameter Read/fwrite ° o
Remote
. RUN/STOP ° e
PC CPU
PC CPU type
read © o -
Input signal {X)
Global ON/OFF o o
Self-loopback Transmission
test of received data ° ©

* If full-duplex transmission is possible with the external device, data communica-
tions in the dedicated protocol mode is possible with the RS-232C interface,

2-17
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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 x X -
devices

{b) Interfaces used to set the no-protocol mode (Mode: for stations set
10 5, 6, or 8)

Functions available when using external devices and the PC CPU

Interfaces for Dedicated
Available Functions Protocol Note ‘
RS-422 RS-232C
PC CPU to To computers,
Send external - o printers, and
devices CRTs.
Aol e o po . o | Fromcomputers
ecelve CPU and keyboards

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

Functions available when using external devices and the PC CPU

interfaces for Dedicated
Available Functions Protocol Note
RS-422 RS-232C ‘
PC CPU to -
Send computer - o™ To computers
: Computer to _ *
Receive PC CPU o*1 From computers

* 1 . Data communications is possible only with the 1 : 1 ratio configuration.
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2.3.6 Links with an external device {(such as a computer) through MELSECNET

By installing the AJ71C24 to a PC CPU linked with other PC CPUs on MEL-
SECNET, communications is possible with other PC CPU stations on MEL-

SECNET.

MELSEC-A

However, communications is not possible with A0J2CPUP23/R23 or
ADJ2CPUP25/R25 modules.

Remote
station 3

(R3)

Local
station 3
(13}

Computer

\

Link
modute

Computer

1

~

L

PC
GPU
module

Master station
(M)
PC
CPU E|
module ﬂ
PC
Computer CPU
@ module
I
e Link J
CPU D
module
module \
PC

/—

ocal station 2,

third-tier master station

{L2/m)

Remote station 2
(r2 station)

Local station 1

(L1)

CPU
module

Computer

=1

gl

Link

module

N

Local station 1

)

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

Fig. 2.7 System Configurations {VI)
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Range of PC CPUs with which communications is possible:
{PC CPUs squipped with AJ71C24) (MELSECNET ({ll) stations with which communica-
tions is possible) ‘

¢ M station (master station) .............. (1) The self

(2) All second-tier local stations (L1, L2/m)

(3) Second-tier remote IfO stations equipped
with a special function module (R3)

(1) The self

(2) Second-tier master station (M station)

* L stations {local stations) ...............

® L/m station
(localfthird-tier master station) .......... (1) The seif
(3) Second-tier master station (M station)
(3) All third-tier local stations (11, 13)

(4) Third-tier remote IfO stations equipped with
a special function module (r2)

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

(&) Third-tier master station (M station) {12/m) ‘
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3. SPECIFICATIONS

3.1 General Specifications

Tabie 3.1 General Specifications

Item

Specifications

Operating ambient
temperature

0 to 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

10 to 920% RH, no condensation

humidity
Accelera- . Sweep
Frequency tion Amplitude Count

Conforms
. : . ok
Vibration resistance 5%1 1JIS C 1010 55 Hz _ oéogossmmh 10 times
(0.003 inch) *(1 octave/
minute}
5510 150 Hz ig ’ —

Shock resistance

Conforms to JIS C 0812 (10 g x 3 times in 3 directions)

Nolse resistance

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

Dielectric withstand
voltage

500 VAC for 1 minute across baich 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,

Operating 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 exampile, 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 1o as one octave.

{2} The noise durability and dielectric withstand voltage values were obtained with the BS-232C
and R3-422 interfaces unconnected.

** JIS: Japanese Industrial Standard
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3.2 Performance Specifications
. 3.2.1 Transmission specifications

Table 3.2 Transmission Specifications

Item Specifications

Conform to R8-232C.

Interface
Conform to RS-422.
Dedicated protocol Half-duplex communications system *1
RS-232C
No-protocol/bidirectional Eull-/half-duplex {buffer memory set-
Transmission method ting)
Cedicated pretocol Half-duplex communications system *1
RS-422
Ne-protocoifbidirectional Full-duplex communications system
. Synchroneus system Asynchroncus system
Transmission system 300, 600, 1200, 2400, 4800, 9600, 19200 BPS (switch selected)
Start bit 1
Data bit 7or8
Data format
Parity bit 1 or none Selectable
Stop bit 1or2

A | Each request is processed in the END processing of the sequence program.
. coess cycle Therefore, access cycle is 1 scan time.

Parity check present (odd/even)/absent
Error detection

Sum check present/absent

DTR/DSR (ER/DR) control Present (RS-232C only)
X ON/OFF (DC1/DC3) control Absent
Dedicated protocol t:1,1:n,m:n*2
. ig::iem ;%ng?;br)ation (External No-protocol i:1,1:n*2
Bidirectional 11

Up to 15 m (49.2 ft} for RS-232C
Transmission distance

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

Current consumption 5VDC, 1.4 A

Number of eccupying I/Os 32 *3

Weight 630 g (1.39 Ib)
RS-422

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

Recommended R$-232C to RS-

422 converter EL-LINE-M

*1: If the on-demand function is used, only full-duplex communications is available when
._ full-duplex communications is enabled.

*2: "n"for 1:n ratio is up to 32, Tetal of 'm" and "n" for m:n ratio is up te 32.
*3: Setthe special function modules to have 32 inputs/outputs when the /O allocation is set.
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3.2.2 RS-232C connector specifications
Pin . Signal Direction
Signal
Num- Name AJ7T1C24 =
ber Abbreviation Computer
e o4 1 Frame ground FG
20 15
2 Send data 8D (TXD _—
1o o o
017 3 | Receive data RD (RXD) —_—
S ® 518
5® 519 4 | Requesttosend | RS (RTS) - .
70 g2
8 @ O 21 5 Clear to send CS (CTS) _
9 O
22 '
6 Data set read DSR (DR —
11 (13 O o3 a ady (CR)
© Q24 7 Signal ground 8G -—
120 025
130 Receive carrier
8 detection cD
Data terminal
20 | o, dy DTR {ER) _—

Fig. 3.1 RS-232C Connector Specifications
(1) Signals are described below.

(a) FG signal

Connect the cable shield to pin 1 of the AJ71G24. 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 corréct data communications.

(b) RS signal

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

Transmis- . State of
sion ciE;:rsn;'t?iar: the CD RS Signal ON/OFF Control
Method g Signal
ON When the AJ71C24 is in the ready state, the
Enabled AJ71C24 system turns RS signal ON.
Full-duplex OFF The AJ71C24 system turns the RS signal OFF.
ON When the AJ71C24 is in the ready state, the
Disabled AJ71C24 system turns the RS signal ON. (nor-
OFF mally ON)
Enabled ON
Half-duplex | {always setto See Section 5.
enabled) OFF

Data transmission from the external device should be done confirm-
ing the RS signal controlled by the AJ71C24.
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(c) CS signal

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

Data is orly transmitted from the AJ71C24 when this signal is ON.

{e) 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
communications 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
control (ON/OFF) the CD signal.)

Half-
duplex

See Section 3.

Setting impossible

MELSEC-A

(2)

ON

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 is currently used.

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 communications of the AJ71C24 is enabled.)

Appendix 4 gives for the ON/OFF timing of the DTR signal when
using the no-protocol mode.

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).

ON/OFF definitions are as follows:

1 5V 10 15 VDC

OFF : -5V to -15VDC

(3) Interface connector

The following type of R8-232C connector is used.

Use a matching

connector.

25-pin D-sub (female) screw-fixing type
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3.2.3 RS$-422 terminal block specifications
. Signal Direction
Signal .
AJ71C24 - Description
Abbreviation Computer

@ SDA

SDA Send data
@ SDB
@ RDA sDB — . | send data
@ RDB RDA — | Receive data
@ 5G ROB +—————— | Receive data
@ FG 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.

11 I
. SDA
L
Transmit data y !
[330] % <08
kS
*2 l
K { 1 i RDA
Receive data . !
N R — ‘Eﬂ % RDB
L
E,], ! *1:Sec. 4.3.2 SW23
- - - - _ _ _ _I *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.

Item Description
Cable type Shielded cable
Number of pairs 3 Pairs
Conductoer resistance (20°C) 88.0 Q/km or less
Insulation resistance 10.006 MQ km or less
Dietectric strength 500 VDC, 1 minute
Electrostatic capacity (1 KHz) 60 nF/km or less on average
Characteristic impedance (100 KHz) 110£10Q

Fig. 3.4 RS-422 Cable Specifications &m = 0621 mile)
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3.3 Functions List

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

3.3.1 Functions available 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 ACPFU common commands that are
employed when a CPU module (see Section 2.2) is used together with an
Ad71C24,

The commands in Table 3.4 are the AnACPU dedicated commands that are
employed when the AZACPU(P21/R21)(-S1) or ABACPU(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 MELSECNET system.
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Functions available with the ACPU common commands

Table 3.3 Functions List When Using a Dedicated Protocol

MELSEC-A

Command
Number of Point
Function bol Code
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)
! WR | 57H, 52H
units Reads word devices (such as D, R, T, C} in units 64 point
of 1 device. points
Bit Writes bit devices (such as X, Y, M) in units of 1 .
units ew | 42H, 57H device, 180 points
Batch Writes bit devices (such as X, Y, M) in units of 16 10 words
write devices. (160 points )
Word | ww | s7H, 57H
units Writes word devices (such as D, R, T, C) in units 64 point
of 1 device. points
Bit Specifies bit devices (such as X, Y, M) and
units BT | 42H, 54H | device number in units of 1 device at random 20 points
and sets/resets the device.
Device
memory | Test Specifies bit devices (such as X, Y, M} and 10 d
{random device number in units of 16 devices at randoem (16\(')v°roi?1ts)
write) and sets/resets the device. P
Word | wr | s7H, 540
units 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 M) in units of 1 device. 40 points *i
gﬂ;:tor Sets bit devices to be monitored (such as X, Y, 20 words  *1
M} in units of 16 devices. {320 points )
entry | Word 1 wm | s7H, 4DH
units Sets word devices to be monitored (such as D, R, 20 points
T, C} in units of 1 device. poi
B".t MB | 4DH, 42H
Moni units Reads data from devices for which device data
oniter . fon has b d —
Word wN | 4DH. 4EH registration has been made.
units !
Batch read ER | 45H, 52H iege;:tirextenswn file registers (R} in units of 1 64 points
Batch write EW | 45H, 57H \::g}:tsefxtensmn 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 device 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 monitored in units of 1 register. 20 points
Monitor ME | 4DH, 45H ‘hjdonitors.the ?xtension file register after monitor _
ata registration.
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PC CPUs with Which the Command can be Executed PC CPU State
aoJ | AIN | A2N | A2A [ ASN | po | aa | pam | aza [Puring During RUN Reference
2H Al A2 (S1) | (81) A3 STOP SW22 ON | SW22 OFF Section
8.7.2
o +] +] [
8.7.3
8.7.4
o o o X
8,7.8
8.7.6
Q 0 o X
8.7.7
Q [ o] [
8.7.8
o o o 0
o] X s} ] [} o 8.8.4
[} x 0 [} ] X 8.8.5
[+ X o ] o X 8.8.8
o X o [ o o
£8.8.9
o X o o o +]




3. SPECIFICATIONS

MELSEC-A

Table 3.3 Functions List When Using a Dedicated Protocol (Continued)

Command
Number of Point
sym-| Ascn Description Processed per
Function bol Code Communlcations
Reads data from Al .
Batch read CR | 43H,52H | the AJT1C24 buffer | maciosable for com-
Buffer memory. the sequence program 64 words
memory Writes data to the | and the external . (128 bytes)
Batch write CW | 43H, 57H | AJT1C24 buffer devices when a multi-
memory. drop link is made.
. Reads the contents of the special function
imict;:gllq Batch read TR 54H, 52H module buffer memory. 64 words
. Writes data to the special function module (128 bytes)
module | Batch write TW | 54H,57H | |t memory.
%tgesretth\?:me Reads main sequence programs. 64 steps
Main MR | 4DH, 52H
’ Reads T/C set values used in main se- :
Batoh T/C set value quence programs. 64 points
d
rea %tgzretth\?;ue Reads subsequence programs. 64 steps
Sub SR | 83H, 52H Reads T/C set values used in sub
ins sequence i
Sequence T/C set value programs. 64 points
P
regram %tgesretth:;ue Writes main sequence programs. 64 stops
Main MW | 4DH, 57H Wiites T/C setval a7 -
rites set values used in main se- .
Batch T/C set value quence programs. 84 points
it
wrie %’t(r)}esretth\?anlue Writes subsequence programs. 64 steps
Sub 8w | 53H, 57H - -
T/C set value :\{'r;tgersays(? 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 Batch Main UW | 55H, 57H | Writes main microcomputer programs.
write Sun VW | B6H, 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 to acknowledge and check
Analysis request PS | 50H.53H | rowritten parameters. -
Remote RUN RR | 52H, 52H
Request remote run/stop of PC CPU.
pc cPU | Remote STOP RS | 52H, 53H —
PC CPU read Pc | 50H, 43H ﬁe;ds the type of PC CPU: A1N, A2N, A3N,
' 3
Turns ON and OFF the global signal of the :
Global GW | 47H,57H | 2 171C24 loaded In each PC CPU system. 1 point
Datallft_anj;t.h N
) _ Send request is initiated by a PC CPU. specified in the
On-demand (Available in a 1:1 ratio system.) zer’grlrl].en(cﬁlaar.o-
1760 words)
Loopback test TT | 54H,54H Eg:q%zstel.:’l.'lchanged characters back to the 254 characters
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PC CPUs with Which the Command can be Executed PC CPU State
Aos | AIN | A2N | A2A | A3N | o0 | pan | aam | a7s [Puring During RUN Reference
2H Al A2 (S1) | (1) A3 STOP | swo2 ON | sw2z o | Sections
8.9.2
o ) ") o
8.9.3
o [+) o] ] 8.10.3
0 [} [} X 8.10.4
o o ° o
x o ° ) o
8.12.4
0 o o*2 X
o ) ° X
X o o o*2 X
X o o o X
o X 0 X o o o o
8.125
o X [*) X o o o*2 X
) o ) o
8.126
o [ © X
o o ) o
o 4] X X 8.12.3
Q o X X
o 4] ) <] 8.11.2
o] .} [} o 8.11.3
o ] o] ] 8.13
0 — [+) [¢) 8.14
[s) [} [+] 0 8.15
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*1: 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 cne
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., A6GPP).)

(a) The PC CPU is type A3, A3N, 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 (A3SCPU only)
2) M9051 (CHG instruction disable)..........ceeunie. ON

PO!NT]

When the AJ71C24 is used together with the A2ACPU (S1) or ASACPU,
use the commands in Table 3.4 to periorm the following functions:

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

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

o 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 te those avail-
able with the ASHCPU.

Accordingly, A2ACPU(S1) and A3ACPU external devices are not acces-
sible.

3-11
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{2) Functions available with the AnACPU dedicated commands

Table 3.4 Functions List When Using a Dedicated Protocol

MELSEC-A

-
Commands PC CPU State
Nu;-‘,“o?ﬁ{ ot Refer-
Description Processed During RUN | Snce
Sym- [ASCII P per Com- | During ¢ Sec-
Functi bol |Code munications | STOP [swoz swaz toNs
unction ON | OFF
Bit 4AH, | Reads bit devices (such as X, Y, M) in .
units | 7 | 52H | units of 1 device. 256 points 8.7.2
Batch Reads bit devices (such as X, Y, M) in 32 words 0 o o
read  lword aR | 51H, units of 16 devices. (512 points) 673
units 52H Reads word devices (such as D, R, T, 64 Doints o
C) in units of 1 device. P
Bit 4AH, | Writes bit devices (such as X, Y, M) in -
units W 57H | units of 1 device. 160 points 8.7.4
Batch Writes bit devices {such as X, Y, M) in | 10 words o o x
write oo 4 oW 514, | units of 16 devices. (160 points) 875
units 57H Writes word devices (such as D, R, T, 84 points o
C) in units of 1 device. P
Bit 4AH. | Specifies bit devices (such as X, Y, M)
units JT 84H and device number in units of 1 device | 20 points 8.7.6
. at random and sets/resets the device.
Device
memaory Specifies bit devices (such as X, Y, M)
Test and device number in units of 16 10 words
(random devices at randem and sets/resets the | (160 points o o X
" p
write} o rd s1H. | 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 .
. |units | "™ | 4DH | as X, Y, M) in units of 1 device. 40 points
Monitor
data Sets bit devices to be monitored (such | 20 words o o °
reg;st- Word | o | 51H as X, Y, M) in units of 16 devices. (320 points)
ration ? H
units 4DH Sets word devices to be monitored 20 points 8.7.8
(such as D, R, T, C) in units of 1 device, P
Bit Mg |4CH
Monitor units 4AH | Reads data from devices for which _
oni device data has been registered. ° ° °
Word MQ 4DH,
units 51H
Reads data in units of 1 device by desig-
Direct {Word 4EH, | nating the device numbers continuously :
Exten- | fead |units NR 52H | regardless of the extension file register 64 points ° ° e 8.8.6
sion block numbers.
frggister Writes data in units of 1 device by desig-
Direct {Word 4EH, | nating the device numbers continuously .
write |units | N 57H | regardless of the extension file register 64 points ° ° x 88.7
block numbers,
Exten- | Batch read DR ‘é‘é’:i' Reads the extension comment data. o 0 o
?c?nf:- 128 points 8.12.7
ment Batch write DW g‘;l:{' Writes the extension comment data. o o X

POINT

The commands given in Table 3.4 can be used when the AJ71C24 is used
together with the A2ZACPU(S1) or ASACPU. The whole range of device
memory is accessible using these commands.

For functions otherthanthose listed in Table 3.4, use the commands given
in Table 3.3

3-12
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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 Poin _ Ref
mand Description Processed per During RUN | Re er?nce
Communications | During Section
Function STOP | swa2) 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 Gan be :
device) code to an external device. changed with .
. i : buffer size set- ° @ e Section 0
Receive | A PC CPU uses the FROM instruction ting (see Sec-
(External __ | to read from an AJ71C24 buffer tions 6.4.4 and
device —» memory which was transmitted from 6.4.5.) o
PC CPU) an external device. e

{(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) 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 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 up to the receive completed code transmitted by the
external device.

The user can freely set the receive completed code.

(b) Readingthe received data using the receive-completion data length
(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 length can be set within the buffer
memory area allocated for the no-protocol receive.
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POINT

(1) The functions 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 4.2.1} and by setting the bidirectional mode setting
area in the special applications 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.

3.3.3 Functions available in the bidirectional mode

(1) Functions in the bidirectional mode
. PC CPU State
Com- Number of Point \
mand Description Processed per . During RUN Rgfert_ance
Communications | 2Uring ection
Function STOP | swaz| swaz2
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- zg;:u‘;{fl;ue)
mits a send completed signal to the Gan be ’
sequence program. changed with .
] , the buffer size ° ° e Section 10
A PC CPU uses the FROM instruction setting (see Sec-
to read data from the AJ71C24 buffer tions 6.4.4 and
memory which was transmitted by a 6.4.5.)
Receive computer,
{(Computer — When the AJ71C24 receives the data
- PC CPW) read completed signal from the se-
quence program, the AJ71C24 trans-
. mits a response message for the data
receive to a computer,

(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 computet:

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.

3-14
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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 buffer
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 mede mentioned
in Section 3.3.2. Select either mode using the mode setting switch (see
Section 4.3.1) 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 dispiay status of 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,



3. SPECIFICATIONS

MELSEC-A

3.4 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 IO signals used by the I/O signal
signals used by the 1/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 Signals List

. Mode
Input Signal Description Reference

Signal Name Dedicated | No-protocol/ Sections
protocol | Bidirectional

send Turns ON when the send from the AJ71C24 to the external
. Xn0 Csrr; leted — o device is completed when Y{n+1)0 is turned ON. 92,102
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 — o nated data length is received from the external device. Turns 82,102
request OFF when Y{n+1)1 is turned ON.
Xne Global o _ Turns ON/OFF according to the message (factor number) when a 813
n signal global command is received from a computer. ‘
don- d Turns ON when the on-demand transmission is executed accord-
Xn3 fuenn;ﬁgn o — 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 setting 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 setting switch, see Section 4.3.2) and the AJ71C24.
. (® Used by a sequence program to check communications status, etc.

Value | Xn6 | Xn5 | Xn4 Message Sequence State

Xn4a | AJ71C24

AJT1C24 initializing after power
to | Creanse o — 0 | OFF | OFF | OFF | 'ON or OFF using protocol 1 to 4 —
Xn8 | state

1 OFF | OFF { ON | Waiting for ENQ
2 OFF | ON | OFF | Received ENQ

3 OFF { ON | ON | Received station number (self)

4 oN | orf | oFe | Waiting for response from PC
after receiving all data

5 ON | OFF | ON | Waiting for message
6 ON | ON | OFF | Unused

7 ON | ON | ON | Unused
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input Signal Mode Description Reference
Signal Name Dedicated | No-protocel/ 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 turned ON.)
AJ71C24 ;Il'z:)\so S:::r :vhen an error (which discontinues the AJ71C24's opera-
Xn?7 READY <] o ) —
signal L .
(@) Used forthe 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
‘ Watch dog Turns ON when the AJ71C24 watch dog timer error occurs.
XnD R [+ o . . . 11.2
timer error Remains OFF during normal cperation.
XnE .
XnF — —_ - Unavailable —

POINT

Y(YnOto YnF) corresponding to Xn0 to XnF may be used as internal relays.
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(2) OQutput signals (PC CPU » AJ71C24)
There are 16 output signals: Y(n+1)0 to Y(n+1)F are turned ON/OFF by
. the AJ71C24,
Table 3.6 Output Signals List
. Mode Refer-
gytput Signal Description ence
ignal Name Dedicated | No-pratocol/ Sections
protocol | Bidirectional
When this signal is turned ON by the sequence program in
Y tns1) 0 Send _ o the ne-protocol mode/bidirectional mode, data written to the 9.0 10.2
(n+1) request buffer memery is transmitted from the AJ71C24 to an external I
device. (After XnO is turned ON, Y(n+1)0 is turned OFF.
This signai turns ON in the no-protocol mede/bidirectional
Received mode, when the PC CPU has completed reading the data
Y in+1)1 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 CFF, Y(n+¢n1 is
turned OFF.
Y@n+1) 2
. to - - - Reserved -
Y (n+1}F

IMPORTANT

Y(n+1)2 to Yin+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 te Xnb.

Request from computer

[ Station o
Computer N number Message wait time
Q H L
!
. f { ACK or
\ | NAK
AJ71C24 ‘ ,
\ { Request |
\ | te PC |
1 t ‘ |
j : \ N Reply }
| from PC
PC | | |
| | : |
| | J \ |
| [ ! \
| I | |
Xn6 ] | |
} i |
Xn5 | | { \
| \
Xnd —l—]—‘ [
\
| | | ] |
(Value) 1 e 2 . 3 +o 4 : 5 : 1
| | | i

3-18
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3.5 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 buffer 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 external 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 or the PC CPU is reset, 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,

IMPORTANT

Buffer memory addresses 10EH, 118H 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-protocol* to
*bidirectional”.
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Addresses

CH

1H
to
7FH

80H

81H
to
FFH

100He
101K
102H
103He

104He

105He

106He

107He

108He

108H
10AH

10BHe
10CH

10DH
10EH
10FHe

110He
111He

112He

113He
114He
115He

116H
117H

118H
to
11FH

120H
to
7FFH

Mode set by user

Buffer Memery Address Names Default Values  [Cgdicated P,c':‘t‘;'cu,: Bldirec- (ggfgi’:::’e
Bl I
| No-protoco! send data length ,r\ o |
| storage area | No-  ©
I i protocol }
User I No-protocol send buffer memory |s°nd arsa o ' o
area Area for : area (Send data storage area) L/’ . :
{256 default ' ) T 0 o*3 |
I No-protocol received data I o | o
words) I length storage area. | No- I
! | protocol 1
T | 1 receive |
: No-protocol receive buffer memory ! area o | o
| area {Received data storage area) L/__,.-— :
Area to specify receive completed code in no-protocol mode E ODOAH (CR, LF) — o E — | 7.4.1
[] [)
Error LED display OFF state storage area ' 0 — - = ... 7.31
Error LED turn OFF request area E 0 o o E o | . 732
Area to specify word or byte units in no-protocol mode E 0 {words) o*f o E o | ... 7.4.3
Area to specify head address of send buffer memory for no- . o _ ,
protocol mode . ° o ° 7.4.4
Area to specify send buffer size for no-protocel mode E 80H — © E °
Area to specify head address of receive buffer memory forno- :
protocol made : 80H — c i o
: 1 ] 745
Areato specify receive buffer size for no-protocol mode : 80H — o ! o
Area to specify receive completion 1 on data length in no- E :
protecol mode ; 127 (words) - O T 7.4.2
Area to specify head address of en-demand buffer memeory ‘ 0 o - -
L s 1 8.14
Area to specify on-demand buffer size ! 0 o —_ = }
Area to specify RS-232C CD terminal check EO {check CD terminal) [+] o E e | ... 7.1
Storage area for on-demand errors i 0 — — :t — | e 8.14
Receive data clear request area for no-protocol mode i 0 — o :‘ R a5
System area (unavailable) : — — — E —
o . " 0 (Full-duplex '
RS-232C communications mode setting area ! transmission) [+] o | o
Simultaneous send priority/non-pricrity sefting area*2 ! 0 {Priority) o o ! o |[pe72
. s * ' 0 i
Send method setting area when transmission is resumed*2 ! (No retransmission) o o . 0
Bidirectional mode setting area E (No-protocol mode) — — i [+
Time-out check time setting area E 0 {Infinite) — — i ° 75
Simultaneous transmission data valid/finvalid setting area E 0 (Data valid) — —_ E o || .
. . ‘ 0 :
Check sum enable/disable setting area E (Check sum enabled) — - o
Data send error storage area : 0 — — . — } 102
Data receive error storage area ! 0 — — E —
System area (unavailable) E — — — i =
User area (1760 words) E 0 0*3 | 0*3 ;073
) 1
1 )

3




3. SPECIFICATIONS

MELSEC-A

*1:

*2:
*3:

*4:

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

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

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 cne
function of data transmission using the on-demand function of the dedicated protocol is
used.

Change the default values marked by the dot symbol (e) 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.
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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 hefore a system using the
AJ71C24 can be started are described below.

Determine the system configuration | ... See Section 2.3.
Set up the hardware
(1) Set the transmission specifications
e Specify the main channel .
Y Specify the data ]ength ...... See Section 4.3.2.
e Specify the transmission speed
e Specify the parity check
e Specify odd or even parity
e Specify the number of stop bits
e Specify the sum check
e Specify write during RUN
e Specify sending area terminal resistance
e Specify receiving area terminal resistance
{2) Setthe transmission control protocol | - See Section 4.3.1.
(3) Setthe station numbers | See Section 4.3.3.
Self loopbacktest | See Section 4.6.
External wiring | ... See Sections 3.2, 4.5,
Loopback test |- See Sections 4.3, 8.15.
Ilnitialize using a sequence program | ..... See Section 7.
Create a data communications program | ... A sequence program for data transmission
is must to use the following functions:
e Data transmission in the no-protocol/
bidirectional mode
Operation e Data transmission using the on-
demand function of the dedicated
protocol

¢ Signal input using the global function
of the dedicated protocol

Appendix 12 contains the form sheet for recording the setting values of the AJ71C24.
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Nomenclature
Au71cz4 58]
e No. Name Description Hg;i:f;'::
R
(1}— ?ﬁ ::E“/ﬁ: Display the operating status, computer
vl . i R u
:‘.‘:i: :r:nm v Indicator LEDs communications underway, and alarms. 4.2.2
4-55
+—Fp
STATION T, Swilch to s.et the station numberin a
,w computer link system.
- (2 - The station number may be set to any
@) 2 St?:.'r?n :uitnl?‘er value which does not duplicate another 4.3.3
xl setting sw es station number,
Setting range 0 to 31.
(Factory-set to 0)
(@), ~—— ()
— Transmission Used to sefect RS-422/RS-232C, data
Q (3 specification hit, parity presence absence, stop bit, 4.3.2
setting switches sum check, etc.
(5) i B2 . P . .
4) Mode setting Switch for sefecting transmission con- 4.3.1
( switch trol protocol o
(@)
—_— (5) RS§-232C RS-232C connector for linking 3.2.2
& |soa connector AJ71C24 with computer. 4.5.2
@ o RS-422 terminal block for connecting 3.2.3
(6) —- L& Ji|ron 6) RS-422 terminal AJ71C24 with computer or another t53
& Yleeo block AJ71C24. 454
S Terminal block screws are M4. e
SG
) JiFe
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4.2.2 LED signals and displays
LED Meaning Initial
LED Area Details Ne LED of LED LED ON LED OFF Status
. Display of LED
0 RUN Normal run Normal Error ON
. B o Flashes during data
1 2-8D RS-232C transmitting transmission OFF
. - Flashes during data
2 2-RD RS-232C receiving receive OFF
Transmis-
sion se-
. _ quence ENQ
4 2-NEU RS-232C neutral initial state | received ¥
I(:_waﬂiting for
NQ)
After send- | After send-
5 2-ACK | RS-232C ACK ing ACK ing NAK OFF
After send- | After send-
6 2-NAK | R8-232C NAK p : OFF
{Example) (Example) ing NAK ng ACK
LED LED Transmis-
No. No. sion se- a
quence EN
7 4-NEU | RS-422 neutral initial state | received *
a RUN [OQO| 2-cm 18 {waiting for
1 28D (OO 2-pis 17 ENQY)
2 2-RD 88 2-PRO 18
{Unused) 2.810 19 After send- | After send-
4 2-NEU 4-C/N 8 4-ACK | R8-422 ACK : d OFF
g 2-ACK 88 4-p/s 2? ing ACK ing NAK
2NAK | Q0| 4-PRO 22 After send- | After send-
7 4-NEU 4-810 23 9 4-NAK RS-422 NAK : ! OFF
8 4:ACK 88 {Unused) ing NAK ing ACK
4NAK QO CPURW | 25 RS-422 transmission Flashes during data
b 40 88 10 4-SD | sratus transmission OFF
o0 _ RS-422 received data Flashes during data
{Unused) 88 nused 1" 4-RD status receive OFF
Q0 Result of RS-232C and See (4)
16 2-C/N | 56°CPU communications | below Normal OFF
: RS-232C parity/sum Parity/sum
17 2-P1S check errpr check error Normal OFF
Communica-
18 2-PRO | RS§-232(C protocol error B?éjtsocot Normal OFF
error
Qverruan,
19 2-3t0 R§-232C SIO error framing error, Normal QFF
Result of RS-422 and PC | Parity/sum | See(4)
20 4-C/N CPU communications check error | below OFF
RS-422 parity/sum check | Parity/sum
21 4-P/S error check error | Normal OFF
Communica-
tion
22 4-PRO | R3-422 protocol error protocol Normal OFF
error
Overrun,
23 4-310 RS-422 SIO error framing error Norma] OFF
c Flashes during corné cPU
ommunications with munications with P
25 | CPUR/W PC CPU {ON at no communica- ON
tions}

* varies according to the switch setting as shown in the following table.
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Main Channel Setting

Mode Setting| 1 10 4 5t08 @ AtoD F

RS-232C | RS-232C | Rs-232C RS232C
RS-422 | RS-422 | RS-422 | RS-232C | RS-422 | ‘nosss

LED No. LED
2-NEU ON CFF OFF ON OFF OFF
4-NEU OFF ON QOFF OFF ON OFF

(1)

(4)

(5)

LEDs 2-C/N to 4-8IG (LED Nos.16 to 23) above light when an error
occurs.

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.

After any LED 2-C/N to 4-S10 (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 TQO 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 executioh, 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 Settings

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 befow.

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 RS-232C RS-422

0 Unusable

1 Protocol 1 No-protocol | For connection of computers to RS-232C and

2 Protocol 2 No-protocol | RS-422 individuaily, or for connection of a
printer to the no-protocol interface.

3 Protocol 3 No-protocol | Both interfaces 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 all.devices connected to
9 No-protacal« - No-protocol | the RS-232C and RS8-422 interfaces. Data
transmitted by a computer can be received
by all AJ71C24 modules, *1

A Protocol 1 ——~ Protocol 1 This mode is used to enable a dedicated

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

¢ Protocol 3 +~ Protocol 3 | 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 RS-232C and the
RS-422 interfaces operate as if interlocked with each other.
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POINT|

Key points when setting modes.

tical. (See Section 4.3.2).

switch to "1" to "8".

case, change the mode setting to "1" to "8".

“CY).

different system configurations.

(1) The R8-232C and RS-422 transmission specification protocols are iden-
(2) To use the RS-232C and the R$S-422 with a single mode, set the mode

(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

(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,

(5) Sections 2.3.1 to 2.3.6 and 4.5.4 give the examples of settings with

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

Position of Setting Switch

Setting of Setting .
Switches Switches Setting ftems ON OFF Notes
Main channel Valid for
SW11 settings RS-422 RS-232C modes
g 9to D
SWi2 Data length 8 bits 7 bits -
i Baudrate || 300 | 600 | 1200 | 2400 | 4800 | 9600 | 19200 |, Y%
Transmis-
0 -—
531' ”g SW14 sion speed OFF | ON OFF | ON | OFF ON | OFF | ON _
aal = SW15 setting OFF | OFF | ON | ON | OFF | OFF | ON | ON
SwWi4 - ] 1
sl x OFF | OFF | OFF | OFF | ON ON ON ON
Swis] Cm
swizl On SW16 Parity check Enabled Disabled -
SW18 [ ]
sw21) "w Valid only
Swzl O when parity
ét‘jij g Swi17 Parity setting Even Odd check
—— "enabled" is
selected
Sw18 Stop bit 2 bits 1 bit -
SwWa1 Sum check Enabled Disabled -
Write )
swaz during RUN Enabled Disabled -
Send area Valid only
SWz3 terminal Present Absent when RS-422
resistance is used
Receive
Sw24 tarea_ Present Absent
erminal
resistance
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(1)

()

3)

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
9to D.

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 "9" 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 h‘ ]S-232C
= iy
Data flow » Data flow
" RS-422 RS-422
PC CPU AJ71C24 PC CPU AJT1C24
RS-232C is set to the main channel RS-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. 0) 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 to 8.4.4 and 8.4.5 (7) give the message structure and sum
check code when the sum check setting is "Enabied".
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(4)

()

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 R3-422 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.)

Setting of AJ71C24
Computer Whgre Terminal
i i esistance
to Egﬁ%PU System Configurations Needs 1o be Set
SW23 SW24
.fCompulér
1:1 RS-422 — — ON ON
Computer AS-422
RS-232C — !
! ON ON
| co4 1-l | c24 Hﬂcm H—,[ C24 H—H C24 h
1:n
RS-422 _ _ RS422
| ON ON
l C24 I C24 }—T[! C24 H“l C24 h Cos l—‘
Computer RS-422 | Computer 1 [ Computer l ON OFF
m.n  |RS232C I L Rsuz or
|' C24 [ C24 | C24 | C24 \ Co4 ):‘ OFF ON
h HI HL[ {Set either 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

{t) Set the station number in the range 0 to 31.
(Never set a station number to 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
duplicate another station number. It is not necessary to consider
the order of connection when viewed from the computer. Station
numbers do not have to be sequential and may be skipped.

(5) f the switches are set as shown on the left, the station number is
25.

(1: nratio)

l C t l
o AJ71C24

0 1) 0 a

o H A o

! IL 1] _— 1
Station Station Station Station
No. 0 No. 1 No. 2 No. 31

{m : n ratio)

I Computer I AJ71C24 Computer

0 0 0 0 0 ]

o 1] A A A 0

| T I J i J
Station Station Station Station Station Station
No. 0 No. 1 No, 2 No. 3 No. 4 No. 28

POINT

(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

(1)
(2)
(3)
(4)

Protect the AJ71C24 and its terminal block impact.
Do not touch or remove the printed circuit board from the case.
Do not allow metal particles or wire offcuts to enter the AJ71C24.

Tighten the module mounting and terminal screws as specified below.

Screw Tightening Torque kg-cm(lb-inch)
RS-422 terminal block installation screws (M4) 8(6.93) to 14(12.13)
' Module mounting screws (optional) (M4) 8(6.93) to 12(10.39)

(5)

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 envirocnments:

(1)

(4)
(5)

(6)

(8)

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

Locations where ambient hurmidity 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.

4-10
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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 alt 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 R$-232C connector is shown
in the diagram below.

(1) Precautions during connections

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

(b) If 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.

4-1
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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 CS8(CTS)
DSR(DR) & DSR(DR)
SG 7 / \ SG
CD 8 CD
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.

AJT1C24 Cable Connections and Computer
Signal Names [Pin Numbers Signal Directions Signal Names

FG 1 FG
SD(TXD} 2 SD(TXD)
RD(RXD) y ] RD(RXD)
RS 4 l: RS
CS(CTS) 5 CS(CTS8}
DSR(DR) 6 A DSR{DR)
$G 7 ] 5G
cD 8 7\ cD
DTR(ER) 20 DTR{ER}

4-12
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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

(@) To transmit 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
AJ71C24 Cable Connections and Computer Description
Signal Names Signal Directions Signal Names

SDA L - — RDA Receive data

SDB — — :X: —_——— :>C — s RDB Receive data

RDA — — - — SDA Send data

RDB ..__:X:___DC__ SDB Send data
RSA Request to send
RSB Request to send
C3A Clear to send
CSB Clear to send

SG —— == ——— — 8G Signal ground

FG —————————— —— — FG Frame ground

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

(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-protocol mode.

Mode: [ Jto [ ] .... 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:
Sw23: ON Sw23 : OFF Swa3: ON
SWwza4: ON Sw24 : OFF SwW24 : ON
Computer StanrE_l . Station n
RS232C | aj71caq | FS422 | fﬁ%‘zl | RS-422 | AJ7IC24 |
S0 .| SD  SDA soA—| /AN | soa |
' | SDB SDB o L SDB |
ADA ADA — ' RDA
RD ] RD  RDB RDB —— | 1! T _moB |
P86 T ——8G i SG |
L F6_ | Yrotter—re Moot
Dedicated (Modes: Ato D Main: R5-232C) Dedicated (Modes; 510 8) Dedicated (Modes: 510 8)
No-protocol (Mode : 9 Main: RS-232C) No-protocol (Modes: 1 to 4) No-protocol {Modes: 1 to 4)
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{b} Acomputer and station 0 AJ71C24 are connected throughthe RS-422
port:
Terminal resistance SW23 : OFF SW23 : OFF Sw23 : ON
setting required SW24 : OFF 8W24 : OFF Sw24: ON
Computer [ Station 0 Station 1 [ Station n
RS-422 1 AJ7iC24 |  RS422 | AJ71C24 |  RS422 I AJ7IC24 |
SDA—J__ T SDA A SDA AN SDA |
SDB —] SDB I’ ‘l ‘t SDB ,’ ‘| ‘i SDB
RDA — RDA — * RDA — ; RDA |
RDB ——) T RDB ] ! RDB - / RDS |
SG — $6 ———7 — SG Vi S8
Dedicated (Modes: 5 to 8) Dedicated (Modes: 5to 8)  Dedicated (MOC’BS- 5to §)
No-protocol (Modes: 1 to 4) No-protocol (Modes: 1to 4)  No-protocel (Modes: 1 ta 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 = 1
| Computer | | Computer | | Computer |
(R8-232C) (RS-232C) (RS-232C)
sD sD sD
| RD $W23 ; ON ) $wz3 OFF) ap | (swza : OFF ) rp | SW23 1 ON )
| SW24 : OFF SW24 : OFF 1 SwW24 : OFF _ 8W24 : OFF
S1aﬁon0_| Station 1 Station 2 Station o
| AJTiC24 | | AJ71C24 § AJ71C24 | | AJ7IC24
{RS-232C) (RS-232C) {RS-232C) {RS-232C)
|- 8D 5D~ SD ~. sD
™~ RD RD ~— RD —1 RO
| | | | | | i !
(RS-422) {RS-422) (RS-422) (RS-422)
SDA bl | SDA YA ———— — SDA N — SDA
| SDB‘I{EZ — soa?g;! - SDlefi — SDBﬂr
RDA Bl o ADA A I | RDA B [ | RDA
RDB J t RDB J 1 | RDB J 1 ] RDB J
| L ! p L (. | [ I
SG 8G V4 F 8G —F F sG
AV L T _—_ _—__— _—__—__—__
FG L s "“‘:FG "\‘:FG
i Modes: A, B, D , Modes: A, B, D ) (M°F°s= A, B, D ) (Modes: 5,6.8)
Dedicated (Maln :RS.422 ) Dedicated (Main . BS-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 )
selting required
Computer Compuler Computer
(R§-422) (R§-232C) {RS-422}
SDA T —— SD _(2@\_'_ sSDA 5T
! SDB—] —— RD ! [ ¥ SDBT
RDA 11 | RDA J
ROB |1 ] ROB
| | ! | Vi | |
8G —— 86 —H
co (swza : OFF (swza : OFF SW23 : OFF = S SW28 : ON
W24 : OFF SW24 : OFF SW24 : OFF SWz4 : OFF
Station?l Slailorrl Eation 2 Stationn—‘
AJ7iC24 | | AJ71C24 | 1 AJ71C24 | | AJ71C24
(RS-232C) (RS-2320) (RS-232C) (RS-232C)
sD SD ~_| sD sD
RD AD /< RD RO
| | | | | | | |
(R&-422) (RS-422) (RS-422) (RS-422)
VAW SDA - FA—— SDA - T A 3 3DA < FATR—Y SDA
I —— SDB‘U“". t— SDB‘UIH — SDB‘]jt* T U 1T SBEBY[|
1 | RDA 1 1 RDA [ i RDAJ ] | RDA
Lo RD8 Ll ADB 1 ] RDB P RD8
R RS Bl & 1 LR IR
\V ﬁSG v 3G e — SG
F& —! 4\I:FGJ ¢ “\: FG FG J
Dedicated (Modes: 5, 6, 8) . ( Modes: A, B, D ) Dedicated (Modes: 5, 6, 8) Dedicated {Modes: 5, 6, 8)
Dedicated | Main : RB-422
{c) The computer and the AJ71C24 are connected through the RS-422.
( Terminat resistance
| setling required
Computer Cemputer Computer
(RS-422) (R$-2320) (RS-422)
SDA T AW SDA ———\—— SDA T
! sbB ! " .‘ l’ I sbB jl— [ sbB [
‘]J UL T ‘j i T
RDA 11 RDA 11 | ' RDA
os.] P ADB Pl apg -
! 1 ] [I | v ] |
56— (swza : OFF ) swea:ofF | | [T *° ] (swza : OFF ) 86 — (SW23 :ON
FG SW24 : OFF SW24 ; QFF FG SW24 : OFF FG SW24 : OFF
Slationﬂ lgaliorq ’Tta!ionq ’—SZationT‘
i AJTIC24 | ]AJ71C24 I | AJT1G24 ! | AJT1C24 |
(RS-2320) {RS-232C) (RS-232C) (R8-232C)
50 8D sD 5D
RD RD RCG RD
| | ] | | | | |
(RS-422} (RS-422) (RS-422) (Rs-422)
FAN—Y SDA 5 JAWI. SDA T FAMEENY SDA FANER Y SDA
——t SDB-BI—,‘ i SDB-UI = SDB]N _H_h_soajjl
11 | RDA [ | RDA 1| | ADA ] i HDA)
1! | RDB} [ i RDB [ | RDB) Lo I AD8
[ | | Vo i | [N | | | I ! I
v 5G Tt 5G v S8G 56
e | Fa | re | Fo |
Dedicated (Modes: 5,6, 8) Dedicated {Modes: 5, 6, 8) Dedicated {Modes: 5, 6, §) Dedicated (Modes: 5, 6, 8)
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46 Self-loopback Test

The self-loopback 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.

RS$-232C Cable Connections RS-422 Cable Connections
si A;’” C24Pi Cable AJ71C24 Cable
nagrr|11:s numril:er Connections Signal Names Connections

FG 1 :DA
SD 2 DB
RD 3 :’ RDA
RS s [ ROB
cs 5 SG
DSR 6 FG
SG 7
CD 8
DTR 20

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) RS-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 ABACPU 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 simultaneously (this will
result in a PC CPU communications check error).
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4.6.2 Self-loopback test operations

Check ltems Check Descriptions Normall-gbdlcaior Error Indicator LED Information Flow
After writing data to special 2-C/N OFE RS-232C
data register D9072, the {LED No. 16)

PC CPU AJ71C24 reads and verifies 2.G/N (
communication | it. If the data matches, it is (LED No. 16) ON
check changed and the procedure (PG CPU R/W Flashi '

is repeated. If data does not | (LED No. 25) ashing PECRU o422
match, an error is indicated. ALTAC24
Checks data sent from RS- 2-810 OFF
232C connector. If normal, {LED No. 19)
AJ71C24 changes data and RS-2220

R§-232C com- | the procedure is repeated. 2.5D 2.810 oN o

munications 1 it not normal, an error is indi- | (LED No. 1) {LED No. 19)

check cated. An error is indicated Flashing [|] ms-a22
if no cable is connected. 2.RD ATTiCe4
{LED No. 2)

Checks data sent from RS- 4-810 OFF
422 connector. If normal, {LED No. 23}
AJ71C24 changes data and Rs.232C

RS-422 com- | the procedure is repeated. 4-SD 4-810 ON

munications | f not normal, an error is indi- | (LED No. 10) (LED No. 23)

check cated. An error is indicated Flashing
if no cable is connected. 4.RD AlT1Czs o922
{LED No. 11)

*The test continues even if an error occurred with a checking item.
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4.7 Loopback Test

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 ioopback 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 protocol. (Section 4.3.1 gives detail of the setting method.)

PC CPU start-up

Turnthe power tothe PC CPU ON orreset 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 [oopback 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/QFF.
Use the troubleshooting charts in Sections 11.2.5 and 11.2.6 to
determine and correct the problem. Then repeat the loopback
test.
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(2)

(3)

4.8 Inspection and Maintenance

If data communications is not possible

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

Use the troubleshooting charts in Sections 11.2.2, 11.2.3, and
11.2.4 to determine and correct the problem and then repeat the
loopback test.

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:

#Set the mode switches.
oTurn the power to the PC CPU OFF/ON or reset the PC CPU.

After doing the above, the computer link operation is enabled.

The AJ71C24 module itself requires no particular inspection procedures.
However, carry out the inspections listed in the PG CPU Uset’'s Manual to
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 external device.

The key points for doing half-duplex communications between an external
device and the AJ71C24 using the R8-232C connector are as follows:

eSystem configurations and functions
eBuffer memory settings
eWiring
' #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 hali-duplex communicaticns, and (b) the func-
tions of the AJ71C24

No-protocol
Mode/bidirec-
tional Mode

Functions Dedicated Protocol

System icati
C‘;nﬁgumions Da'syc:'g;"n‘:::::;"’"s Data Send from the PC | Data Send
(external device : Transmitted from dg:'gnt;yggsc%z;‘ a;:cgii?
PC CPU) the External Device
1:1 o o*1 0*2
1:n o X X
o: Usable

¥x: Unusable

*{ 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 AJ7{C24.

See Section 5.4,
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5.2 Buffer 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.

Section 7.2 gives setting details.
{1) Communications setting using the RS-232C interface (Address 10FH)
Set "1" to do half-duplex communications.

(2) Setting of priority/non-priotity 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" t0 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 anly 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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5.4 ON/OFF Timing of the CD and RS Signals of the AJ71C24

When doing half-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 signal of the AJ71C24,

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

AJ71C24 Cable Connections and Computer
Signal Pin Number Signal Directions Signal
FG 1 — FG
SD (TXD) 2 SD (TXD)
RD(RXD} 3 >< RD(RXD)
Signal contolled = ; ns
AJ71C24 CS(CTS) 5 CS(CTS)
DSR(DR) 6 DSR(DR)
SG 7 \ 8G
cb 8 - —/ cD
DTR(ER) 20 DTR(ER)

Example of Connections
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5.4.1 Data transmission timing from an 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.

Data B\ Hesend
External device Data A j Data B

AJ71C24 Data C

Because the AJ7iC24 is

set to priority, even if the . i
AJ71C24 CD signal is turned ON Store this data in
transmission is continued. /an external

Data C

SO (send data)
RS (send request) \ / ]) {5 \ i

~ ) ©
CS (crear to send)
| S
AJ71C24 ignores
(4) ; | ~‘received data, Data B

Data B

L

+ CD {receive carrier
detect)

—== RD {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 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) If the 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.
REMARK

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 turns ON.
See Appendix 4.
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(2) AJ71C24 is set to " non-priority "

External device

Continue data send.

Data

Data A
Data C<1 B

AJ7T1C24

SD (send data)

Because the
AJT1C24 Is 38t to Data C-2
* nonpriority *, dat

transmission is Resend
interrupted when

the CD signal tums ~ S€Ction 5,4.2 gives
ON. contents of the send.

Data C-2

Data C-1

7 L

\ ]

~——|:RS {(send request)
CS (clear t0 send)

CD (receive carrier

(6)

detect)

AJ71C24 stores received
data.

RD (received data)

The foliowing 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 &) 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 is
QFF, 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) Aiter 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) Afterthe send from the external device is completed, transmit data
from the AJ71C24 to the external device.
Section 5.4.2 gives details.

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 Appendix 4.
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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-priarity at simuitaneous transmission" for data trans-
mission.

(1 AJ71C24 is set to " priority ".

Data 1 Stop the datasend  Resend

\ Data C
External device \1
Because AJ71C24 is set to priority,
AJ71C24 Data A even if the CD signal is tumed ON,
transmissicn is continued.
Within 1msec
Within 2 - 128 msec;
=y
[l W
Il

External device must store
this data.

SD (send data)

’—[‘ RS (send request)

—= C8§ {clear 1o send)

-

AJ71C24 stores
/ received data.

— ggé"j)ce'”ed carrier AJ71C24 ignores
Data G-1 received data.
———- RD (received data)

The following steps describe the aperation 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
OFF, turn the CD signal ON.
When the CD signal is ON, wait until it turns OFF. After the CD is
turned QOFF, 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 (a) starting or during the data transmission to the AJ71C24, and (b} if the DSR(DR) signal
of AJ71C24 turns OFF, interrupt data transmissien until the DSR signal turns ON.
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(2) AJ71C24 is set to “ non-priority ".

Continue data transmission
Because AJ71C24 is set to "non-
prority”, data transmission is in-
. teruppted when the CD signal Data C
External device turns CN.

AJ71C24

SD (send data)

“[ RS (send request)

CS (clear to send)

CD (receive carrier
detect)

~~—— RD {received data)

Data B Data B

L *2}
[ Send wait time
1)

[
Data B f[ Data B
»D .
-

CD check (6)
AJ71C24 stores| CD check

received data.
Data C

"1

(6)

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

As described in (1), turn ON/QOFF 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.)

8) 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 (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.
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6.

6.1

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 several 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 can do 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:

e Full-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.
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6.2 Conditions for Computer Interlock

When constructing an m : n multidrop link using computers and PC CPUs,
all computers must be interlocked to prevent several computers from simul-
taneously communicating with PG 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 compuiter priority to use
a communications line. This priority is called 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 $FH) to each computer.

Set the station number for broadcasting to all computers at 160 (AOH).
Exampleem:n=5:27

{ )} shows each station number of a computer and an AJ71C24.
{Decimal: hexadecimal)

(128 : 80H) (129 : 81H) (132: 84H)
Computer Computer Computer
-1- -2- -5-
(0 : 0GH) {t : 01H) (2:02H) (3 :03H) (26 : 1AH)
ACPU ACPU ACPU AcPU ACPU
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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 maifunctions, 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 s
- — — which a computer does not
Computert m——+—--——1H—H—"-"——————— +t—— —————— obtain the access right.
Comt%uter2 -ttt = This shows the range within
o o which a computer can do

Computes§ 777 T T T T T T T T I A —r data communications with

l . PC CPUs by obtaining the

Computer link starts access right,
POINT]|

Set the maximum data communications time per computer to a time that
is sufficient for data communications with PC CPUs in the computer link
systeimn. :

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) Protocel 1 when doing data communications

T
E Station
number Set the data arrangement
Computeri | Q 6010 6FH as desired.
0
]
A T
c Station
K number Set the dala arrangement
Computer 2 (B0H to 9FH) as desired.

(2) Example of a message format (when station numbers 80H and 81H
perform data communications)

T T T
Computer 1 E To From
: - Message | Sum check

(Station G | slaned | aerien, | O°™™2¢ | waittime | code
number 80H) (B1H) (80H) (Z2) {2) (B7H)

05H | 38H | 31H | 38H | 30H [ 5aH | saH azH 42H | 37H

A Frorm ‘lJo

Computer 2 c station station
(Station K n(eg?z;ar n(t;r:z.;.‘r
number 81H) o6H | agH | 31H | 384 | 30H

(1) If the mode setting switch of an AJ71C24 is set for the dedicated protecol mode (1 to 4) and
if the station number written in a message 1o be transmitled from computer 1 is 00H 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 8FH 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 o transfer access right —}
Gomputer Response
(statlon number 81H)
Data communications M’
with the PC CPU
Computer
(station number 80H + (m-1}) ’H
v
The following example shows the procedure for data communications
between each computer and PC CPUs.
¢ : Computer with the access right
¢ () @ (3 3
When performing data
Computer o p Computer Computer Computer
{station :oprgngglujcaﬂons with {station (station {station
number 8GH) (station number tH) number 81H) number 87H) number 88H)
@-@
L5
Station number CH) : (Station number 1H) {Station number 2H) (Station number 15H)
CPRU c24 | CPU c24 CPU c24 CPU c24
|
B'_ i D D D
| — —
Gl Rk E: 2
T - L

(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
procedure (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).

+: Computer with the access right

4 (Before {5)) + (After (5))
Computer Computer Computer Computer
(station {station {station (station
number 80H) number 81H) number 87H) number 88H}
) Data communications
T L — N
e 1811 wihaPcCPU
{Station number OH)_: I (Station number 1H) | | | (Station number 2H) (Station number 15H)
CrRU cza, | : crU Cz24 IE } cPU Cc24 CPU Ca4
|
| Pl
Eimml | 1 [
! .
M | [En [F [
i L___——-——- = J | —'
L. B §5—
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.
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 menticned in 4 *1
Computer that | ¢ | T T T *1 ]’thel »:'::r;;‘mar;c;:"ypr?ebgl
- . [} IS e
transfers.ﬂ;etz 8 T:"s':‘a“-‘t::n Frgwﬂ?sglfon Command w:'is‘?'g: Suzocdheet:k indicated only for ex-
?sc(;:f{ss rg (B1H) {BOH) 22 2) (B7H) planation. Use any
) o5 | 38H { 31K | 3eH [ 304 [sAH (saH | aH [ 4o | a7 : | desired symbol for the
Computer to From station | To station transfer command to

which the access
right is transferred

(80H)

number number

O

(81H) (82H)
o6H | 38H | 31H | a8H | aoH

Message mentioned in 5

obtain the access right.
See Section B.3 telis how
to read the message
format figure.

(6) The computer that transmitted a response message and obtained the
access right executes the processing mentioned in (2}.
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Computer with
the access right

(83H)

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)

* | L]

ﬁ oZm

T t' ion & 't t, T " s 'h R} *1 Station number for transmission
O statio rom station essage um chec .
rameer | imaer " | Command | BESRC02 code to all computers {broadeasting).

(AOH) (BaH} (Z2) (0} (COH} *2 See *1 in previous figure.
41H { 30H | 384 | 3aH | 5aH | 5AH | aoH 43H | aod

(b) Other computers check if they received the data transmitted to all
computers.

Computers which received the data execute the processing men-
ticned 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

Example

Master station computer

Communications
request

Stave station computer 1

Siave station computer 2

Slave staticn computer m-1

Master station # (Before (2]}

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.

Time
Approval
response
Transmits the broadcast gm:i;;ations r?x?:r:i;atbns
Com- data to &ll computers so .
munications! that the master station request completed
completed Com- starts/completes data code
code — munications communications with Approval
i request PC CPUs response Response
Response
Approval — 1
response Start Completion I
Data communications with PC CPUs

Data communications ]‘
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

Computer
(station
number 80H)

@ 1 L

L
(Station number OH) |

CPU C24

|
B
o

IR

# (After (2))
Computer Computer Computer
(station (station (station
number 81H) number 87H) numkber 88H)
ORI
(Station number 1H) | | {Station number 2H) (Station number 15H)
CPU C24 } : CPU C24 CPU c24
\ !
N i 0
— —
r=mall B B
,,,,,,,,, . \
| §5—
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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)
Slave station [1] message *1 1 Th d bol
uter that 1 | 1 e command symbo
fvc;:,ngthe; 5 St::cl,on Shation | Command Message Sum check *ZX" in this example is
: Q | number [ number walt time | code indicated only for ex-
access right @oH) | (82 29 @) (86H) i Y
(82H) 05+ | 38 | ooH {a8H |a2H | 5AH | S8H | @M | 4eH | oo planation. Use any
" - my desu{ed symbol fc;r the
. ! 0 Enable/ transfer command to
Master station B | Sation | owtiorn | disable obtain the access right.
computer {80H) oty | @2H) | ™ Section 8.3 tells how to
OSH | 38H | 20H | 38H | 220 | SoH read the message
[2) message format figure.
4. Computer with the access right
Master station @ (Before (6)) # {After (6)) {4) (4}
4
Computer @ Computer Computer Computer
{station (station (station {station
number 80H) number 81H) number 87H) number 88H)
e | - — ——— CENRERIE
( )I_ _____ ) 5 N 3
(Station number OH)jI : (Station number 1H) | | | (Station number 2H) (Station number 15H)
CPU ca24| | | CPU C24 : : : CPU c24 CcPU c24
L] [
D I | I:l | | | D |:|
1
By D‘“| Il H B+
{ L | | L_———-——— A e .
__________ I
L__--I-I-I-IZ”. | §5-

(3) After performing data communications with a PC CPU within the maxi-
mum data communications time set among computers, the slave station
that received an approval response executes the processing as shown
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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Slave station

(5)

(6)

[5] message

A slave station that has finished data communications with PC CPUs
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 {o the slave station that transmitted the com-
munications compieted code.

(An example of data communications using dedicated protocol 1)

*1

computer that
wants the
access right
{82H)

E

N

Q
05H

To

station
number

(80H)

38H | 80H | 38H | aeH [saH |saH | aeH | 42H | aH

T
From
station
number

(82H)

T
Command

(ZY)

Message
waif time

{2)

T

Sum check
code

(B7H)

*1 The command symbol
'ZY* in this example is
indicated only for ex-

planation. Use any

Master station
computer (80H)

(7)

desired symbol for the

1
A From Tjg comMmmunications com-
o] Station Station
K number number pleted code.
(81H) (82H}

[6] message

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 datato 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 completion of data communications with PC CPUs,

(An example of data communications using dedicated protocol 1)

*1 The command symbols *Z¢*
and "ZY" in this example are
indicated only for explanation.
Use any desired symbol for
communications between the

*1
Master station E |- t'a: . :m_ T " R 'h .
T on rom on assage um ¢heci

cr?mputer W{thht g number number | Command | uittime code

1l 8 :ccess g {ACH) (8OH) [ras) (0} (B8H)

(BOH) 05H | a1t | 304 | 3sH [ 3o¢t [ saH [ seri | 3oH | 4z | 4om
The master station *1 :

. ] 1 ¥

computer transmits E ) .

g To station | From stat M Sum check
the communications | N | Tumber | “number | Command | LZitite |~ Code -
completed code, (AH) {eoH) v (@ {BCH)
(80H) o5 | 41H [ oH | 38H [ 30H | 5AH | SoH | g0 | 490 | 4o

master station and slave
stations.
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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 3.5).

Each transmission daia 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 preciude them.
This section describes the settings of all items in the buffer memory special
applications area, shows how 1o make changes, and gives specific examples.
Section 8.14 discusses the special applications area used with the on-demand
function of the dedicated protocol.

POINT

{1} This section only applies to changing preset default values. It does
not cover data communications using these default values.

(2) When changing a setting {except for the error LED display area and
the error LED turn-OFF request area) first turn the power supply OFF
and back ON or eise reset the PC CPU. Change the setting after the
AJ71C24 READY signal (Xn7) is turned ON, as shown below.

Example: How to disable the RS-232C CD terminal check function

xn7 interlock signal

— —34%— top | Hs | HioB | x1 | ki H

(3) Buffer memory addresses 10E and 118H to 11FH are reserved for the
system only. Writing data to these addresses precludes 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 ar 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.

It a"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 methﬁl

b15 to b1 boO

10BH L | l Default: 0

Write Oor 1
[0: Signal status checked
1: Signal status not checked

POINT|

Set bits b1 to b15 of address 10BH to either 0 or 1.
(The AJ71C24 will ignore the settings.)

Exampiel

How to disable the R$-232C CD terminal check function (AJ71C24 |/O
addresses 80 to 9F).

(Sequence Program)

Write "1" to buffer address memory
|—{F~—| TOP | _Hs | HioB K1 | K i—| 10BH.

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-
sicns 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 simultaneous 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.

POINT

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 RS-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 transmisslon) have
begun sending data to each other simultaneously.

Setting method|

(1) Transmission method

bi1§ to b1 bl

10FH [ [ | (pefault: o)

L Write 1.

[ 0: Full-duplex 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 transmissicn has begun at the same time

bi15 to bO
110H\ ] {Default: 0)

Write 0. (This can be omitted since the default is 0.}

POINT

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——L TOP ] H8 f H10F | K1 | K1 H 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-duplex transmission) have
begun transmitting data to each other simultaneously.

{1} Setting "half-duplex transmission”, "non-priority", and "not resend":

Procedure

(1) Transmission method

bis to b1 b0
10FH | | (oefauir: o)

L Write 1.

[ 0: Full-duplex transmission
1: Half-duplex transmission

POINT

e5Set bits b1 to b15 of address 10FH to either Q or 1. (The AJ71C24 will
ignore the settings.)

(2} Priority setting when transmission has begun simultaneously
b15 to bOo

110H {Default: 0)
| |

Write 1 {o 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 b1 b

111H ‘ ‘ (Default: 0}

Write 0. (This can be omitted since the default is 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/O addresses: 80 to 8F)

(Sequence Program)

!_H_I:: TOP \ Ha [H10F| KA | K3 ] Write "1" to buffer memory address 10FH.

TOP [ H8 \ H110 1 K3 I K1 Write "3" to buffer memory address 110H.

Leave the setting of buffer memory
addresses 10BH and 1t1H for defaults.
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(2) To set "half-duplex transmission", "non-priority", and resend.

Setting method|

(1) Transmission method

bis to b1 bO
107H | | | (Detaurr: o)

Write 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
bt5 to b0

110H | | (Detault: o)

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 b0
1114 ‘ | | (petauit: o)

Write 0. (This can be omitted since the default is 0.)
[0: Not resend
1: Resend

POINT

Set bits b1 te 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 1/O
addresses: 80 to 9F)

(Sequence Program)

‘—i LE TOP | Ha | H10F I K1 | K1 Write "1" to buffer memory address 10FH.
|
|

TOP Hs | H110 | K10 | ki Write 10" to buffer memory address 110H.

TOP H8 |H111| K1 | K1 Write "1" to buffer memory address 111H.

Leave the setting of buffer memory address
108BH for defauit.
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7.3 Reading Transmission Error Data

This section explains the contents of the buffer memory area where the
ON/QFF 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 101 of the
buffer memory (see below).

b15 bl4tobh8 b7 b6 b5 b4 b3 b2 bl bo

1o1H] | R N I

L 2.C/N {LED No.16)
2.P/S (LED No.17)
2.PRO (LED No.18)

2-810 {LED No.19)
4-C/N (LED No.20)

4-P/S (LED No.21)
4-PRO (LED No.22)

4-S10 (LED No.23)
1. LEDlit
error occurred
0: LED notlit
no error

No-protocol send data length error
( Section 9.€ gives details.)

(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 example to read the error LED display status storage area
(AJ71C24 1/O addresses 80 to 9F)

|_] }—(FROMP 1 Ha | H1OT’ DO | K1 Read the contents of the error LED display

status storage area to address DO

|
|
|
b15 b14 to b8 b? b6 bs b4 b3 b2 b1 b0 ...This shows that the 2-PRO
{LED No.18) is ON. This means
DO{ 0 |\| 0 | 0 0 { 0 { 0 | 1 ro l 0 1 an RS-232C protocol error has
occurred.
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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 bj4tob8 b7 b& b5 b4 b3 b2 b1 bd

oz [~ [ [ | [ | [ [ ]

| A

2-C/N (LED No.16)

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)

L 4-PRO (LED No.22)
4810 (LED No.23)
1: Turn-OFF
request
O: 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.

|—H—rTOP | ns | wio2 [ wooas | x1

]
bi15b14 to b8 b7 b6 b5 b4 b3 b2 bl b0
o[

102H[ 0 | lo[1]o]o]o]o

POINT,

{1) The LED turn-OFF requaest 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 error LED will go ON again.
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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 mede 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

b15 to b8b7 to  bo
Buffer memary address 100H | 0 0] |  Default 0DOAH (CR, LF)

Enter the required completed code } When the

. . . completed
Always write GOH to the higher 8 bits code is set,

POINT

(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 0D0AH,
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 tength of data (whichever comes first) is received. (Xni 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 ASCII code for ETX {03H) to
‘ [ ToP l H8 l Hi00 l 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
alonhg with a sequence program example.

Setting method

b15 to b0
Buffer memory address 108H \

Write the amount of received data
{default: 127 words)

POINT|

(1) Set the length 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) If 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:

I Wiite FFFFH.
b15 to b8 b7 to b0

Buffer memory address 100H F F 1 F F
Buffer memory address 108H

]— Write the length of received data
(default : 127 words)

Examplel

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

{Sequence Program) (AJ71C24 1/O addresses 80 to 9F)

To specify the fixed length, write HFFFF
f TOP | H8 ’ H100 | HFFFF I K1 to buffer memory address 100H.

TCP H8 | H108 l K15 ‘ K1

Write "15" to buffer memory address 108H.

7-10
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7.4.3 Setling 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 example.

Setting method

b15 to b1 b0
Buffer memory address 103H ! ‘ (Default 0: word unit)
L Write 1.
[0: word unit
1: byte unit

POINT

(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 dedi-
. cated protocol.

(2) Set bits b1 to b15 of address 103H to either 0 or 1. (The AJ71C24 will
ignore the settings.)

Example

To set the byte unit (AJ71C24 1/O addresses 80 to 9F)

(Sequence Program)

' |__{ |_[ TOP | H8 ‘ H103 | K1 K1 Write "1" (byte unit) to buffer memory
address 103H.

7-11
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7.4.4 Setting a buffer memory area for no-protocol send

This section describes how to set the AJ71C24 buffer memory area to store
data transmitted from the PC CPU to an external device in the no-protocol
made 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.

Setting method I— Write the head address in hexadecimal
b15 to b0
104H (Head address setting) {Default ;: OH)
105H (Buffer size setting) (Default : 80H})

Write the memory size (number of
addresses) in hexadecimal.

POINT‘

(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 |/O addresses 80

to 9F.
Sequence Program
| }_[: ToP | H8 | H104 | H120 | K1 Write H120 to buffer memory address 104H.
toPp | He | Hios | Hioo | ki Write H100 to buffer memory address 105H,
Address Buffer memory
OH
b =~
—— 104H 120H Shows that the head address is 120H.
105H 100H Shows that the memory size is 100H,
] b
120H

Data length storage area
for the no-protocol send

to Area for no-protocol send (100H addresses)

Buffer memory area for
the no-protocol send
21FH (send data storage area)

7FFH

7-12
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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 methocﬂ

Write the head address in hexadecimal

bi15 to b0
106H (Head address setting) (Default : 80H)
107H (Buffer size setting) (Default: 80H)

‘— Write the memory size (number of

addresses)} in hexadecimal.

POINT]|

(1) Buffer memory addresses 100H to 11FH are for the special application
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 1/O addresses 80
to 9F)

(Sequence Program)

| TOP | H8 | H106 | H300 | Ki Write H300 to buffer memory address 108H.
TOP | H8 | H107 | H120 | K1 j— Write H120 to buffer memory address 107H.

Address Buffer memory

QOH
—— 106H H300 Shows that the leading address is 300H
— 107H H120 Shows that the memory length is 120H

o~ '
3 ]

300H | Data length storage area for
the no-protoco! receive

to | Butfer memory area for | Area for no-protocol send {120H addresses)
the no-protocol receive
(received data storage

41FH area)

— &

7FFH

7-13
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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)

4

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).

eWhen the mode switch setting is "1" to "4": R§-422 interface

eWhen 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 1o 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 7.4.3 to 7.4.5 are
for the no-protocol mode, change the mode from non-protocol to bidirec-
tional when referring to these sections.)

eBidirectional word/byte setting area: . . . . . Section 7.4.3
eBidirectionalsendarea: ... ....... .. Section 7.4.4
eBidirectional 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.

7-14
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Setting method|

(1) Bidirectional mode

b15 to b0

Buffer memory [ |
address 112H

(Default: Q)

Write 1.
[0: No-pretocol mode
1: Bidirectional mode

POINT

When the bidirectional mode is set, settings with buffer memory addres-
ses 113H to 115H are valid.

(2) Time-out check time

15 to b0

Buffer memory

address 113H (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 1to
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

b16 to b8 b7 to b0
Buffer memory
address 114H |

| (Default: 0000H)

Ii Write 1 or 0.

I 0: Received data valid:
The ACK code is transmitted after receiving data.
L 1: Received data invalid:
Received data is ignored.
Write 1 or Q.
[ 0: Send data valid:
Waits for the response message after sending data

(4) Check sum enable/disable 1: Send data invalid:
L Data send error oceurs and the operation ends.

b15 to b0

Buffer memory —‘ '
address 115H {Default: Q)

Write T or 0.
[0; {Check sum enable added.)
1: {Check sum disabled not added.)

7-15
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Setting method I

(1) Setting the bidirectional mode with the following conditions (AJ71C24
[/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"

(Sequence Program)

[ } ToP | H8 [ Hu1z | k1 | K1 Write “1" to buffer memory address 112H.
TOP | He | H118 | H14 | Ki Write H14 to buffer memory address 113H.
Top | He | H11a [ Hio0 | ki Write H100 to buffer memory address 114H.
TOF ‘ H8 l H115 ] K1 ] K1 Write “1" to buffer memory address 115H.

(2) Setting the bidirectional mode with the following conditions (AJ71C24
I/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”.

(Sequence Program)

b—ll—% ToP [ w11 | Hi12 [ kK1 | ki }—l Write "1" to buffer memory address 112H.

Leave settings of buffer memory addresses
113H for 115H for defaults.

7-16
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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

PG CPU

{3) Read request

AJT1C24

(2) Command

MELSEC-A

Computer

Segquence

program

Read (4)

() Data

(6) Various data

(5) Data

N

{7) Various data

Buffer memory

L__—___Z _

Special function module

5y

{10) Response

¢ Device memeoty informa-
tion

# Extension file register
information

S c) Read\ — 1 * Sequence program
Device memory, | Buffer : P
[ ete. o0s )| memoryl ® Microcomputer program munications
| S 1 # Comment program

4y

(2)

(3) Write request

AJ7iC24

® Parameter
o PC CPU information

The computer sends data to the PC CPU

(2) Commands, data, etc.

Computer

Sequence (6) Response . jl : /
pragram (5) Resut |  —— L
. Buffer memory
-~ 0 L= ¢ Device memory information
Write (4) | ~ & Extension file register infor-
~ Special function medule mation
——— \\ — ® Sequence program
Device memory, (4 Write r Bufferj ® Microcomputer program Dal.a com-
! I | o munications
etc. memory omment
L —— - (ol —— - e Parameter program
® PC CPU information
' {3) The PC CPU sends data to the computer
Computer
PC CPU AJ71C24
N,
/08 {5) Data /;3\ 3
-
Sequence (2} Send request On-demand data | }

program

(1) Send request +
Data write request

| Device memory, |

L%

+ Data

1
(6}
3) /(a4 Result

[Buffer memoTy ]

Special function moedule

Buffer

r 1
(s

(6)Read

Data com-
munications
program

The QS (operating system) shown in the above illustrations is the scoftware 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 Programming Hints

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.

All data in buffer memory is set to the default values when power is
turned ON or when the PC CPU is reset. Data changed from the default
values must be written to the buffer memory whenever the power is
turned ON or the CPU is reset.

Only TO instruction can be used to write data to the special use area
(100H to 11FH). If data is written to the buffer memory using the
command in a computer program, the AJ71C24 will not operate correct-
ly. 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.

It 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 transmis-
sion

e No-protocol mode receive or bidirectional mode receive

e Buifer memory read/write (CR/CW command) function

e 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: I
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)

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.

Scan time is extended approximately 0.2 msec when the AJ71C24 is
loaded, 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)

(2)

3

(4)

(5)

The conditions under which the AJ71C24 transmission sequence is
initialized are as follows:

¢ The power supply is turned ON or the PC CPU is reset with the reset
switch.

e Data communications is completed normally.
¢ The control code EOT or CL is received.
¢ The NAK control code is received.

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.)

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 R5-422 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 ignocre 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 data in the
full-duplex communications mode.

Data link error processing

The AJ71C24 enters the standby state (see Section 3.4 1/O list for
programmable controller CPV) if a data link error cccurs during data
communications with a PC CPU {the PC CPU number being other than
FFH) on MELSECNET.

If an error is detected by the computer when executing the time check,
send a clear command (EOT 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.
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8.3 Basics of Dedicated Protocol Control Procedures

(1) Reading data by the computer from the AJ71C24

Area
Computer

£
N Area A
Q,

AO®

T
1
]
1
1
1
1

AJ71C24

XKW

T
1
I
! Area B
I
1

(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 all 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 tc be carried out.

(2) Writing data by the computer to the AJ71C24

oZm

Computer

E Area A

AJ71C24

{a) Area A indicates 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 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. These control formats are selected

by the mode setting switch (see Section 4.3.1). The differences between the
control formats (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 Contro] format 1

St Ne. : Station number

Description Control Protocol
T T
- Bl st | ro
Transmission sequence K No. No.
' H,L|H L
*
or
T T T T T T
E Sum A
Computer | Iy St PC [ Com- |Message| Character | &~ c| st PC
To read data No. No. | mand |waittime| areaA code K MNo. | No.
from the PC H LfH LIH, L H L H,L|H, L
1 1
CPU to the AJT1C24
computer ? St | PC | Character $ c?\::?k
X Ne. No. area B x| code
H LIH b H, L
or *
T T T
? St. PC | Error
K No. No. | code
H L|H L|H,L

T T b 1
Sum
St PC Com- |Message} Character
Computer g No. | No. | mand waitlin%e areac ?;;Zcek
H L[H LiH L H, L
To write data Airicma '
from the é St PC
computer to L. K] No. | No.
the PC GPL Transmission sequence oLk
or
13
E St. PC | Error
K No. No. { code
H.LJH L|H.L
(1Y 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,
() The sum check is made for characters marked “*" in these diagrams.
Remarks

(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
N
s Block | St PC
Transmission sequence ﬁ vo | e | e,
ﬁ H,LIH, LiH, L
*
or
T T T T T T T
Computer ElBock| st | Pc [ Com: [Messagelcharacter S Aleick| st | Pe
To read data a No. | No. | No. | mand [waittime| area A code e No. | No. | Ne.
from the PC LIRS RS NS R H.t H, LB, L]H,L
T T T I
CPU to the ATIC24 . s
computer T|Block| St | PC |Character| ¥ chlérgk
x| No. | No. | No. | areaB ¥ | code
HoL{H t{H,L H, L
or *
1 T T T
2 lock | St PG | Erar
K No. No. | No. [code
H LijH LfH L]H /L
*
L T i T T
Computer | | Block| St | PG | Gom- [Message|Chasacter] S,
al No. [ No. | No. | mard [waittime| areaC f:o%ce
H L/H, LFH L[H, L H, L
T T
To write data AJT1C24 Algockl s | pe
from the —]- E No. | No. | No.
computer to T
the PC CPU Transmission sequence -
or
T T 1 T
E Block [ St PC | Errar
K| No- No. | No. | ¢ode
H L{H LJH LiK, ¢
(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.




8. COMMUNICATIONS USING DEDICATED PROTOCOLS

MELSEC-A

8.4.3 Control format 3

St. No, : Station number

Description

Control Protocol

T T T
L Sl s | rc [N ow|E
Transmission sequence x| Ne. | No. %
ﬂ H, L {H h L
*
Qr
T T T T T T T
S E | Sum S E
St. PC | Com- | Message [Character St. PC
To read data Computer| T No. | No, | mand | waittime | area A ; ?:;é( ; No. | no. |G G ;
from the PC H LIH LJH L H L : : . H,L]H,L
CPU to the AJTIC24
computer ? St PC | Character $ cizr:;‘lk
X No. Ne. area B % | code
H L{H,L H L
or .
3 T T
? St PC NN Error $
X No. No. code X
H, L|H,L X H, L
*
T T T
S E| Sum
St. PC | Com- |Message| Character
Computer I No. No, mand |waittime| areaC ; irfdik
H L|H L|B,L H L
To write data AJTIC24
from the — Sla | re|g ol
computer to T o x| No. | Ne. X
the PC CPU ransmission sequence HoLH L
or
T T T T
S E
St. PG Error
; No. No. N N code ;
H,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.
g
2) The sum check is made for characters marked “*" in these diagrams.
Remarks

{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 1 T
- Most|po|c L
Transmission sequence K| Ne. | Ne. |g F
# HI L Hl L ]
*
or
T T T T T T T
E Sum [C L A
Computer || St | PC | Com- |Message [Character check c| St PC {C L
To read data q| Ne. | No. | mand |waittime | area A code IR F K No. | No. A F
from the PC H, LIH, LJH, L Hi L] HLiH L] |
1 ¥ T T
CPU to the Al71C24 s el sum |o
um
computer T ﬁ: r‘:oc Cg!a;:céer T|eheck
X ' - X|code |[R F
H,L|H, L H L]
Qr *
T T
Nl st | Pc |Emor|C t
K No. | No. | cede R F
H L{H L|H L] |
x
T T ¥ T T
E Sum
Computer {q| St | PC | Com- [Message| Character check
o| No. | Ne. | mand |waittine| areaC code | A
H EjH EIH, L H,oL| |
To write data AJTICZ4 ‘ 1 .
from the ﬂ c St pc |©
computer to T L. No. | No. {g
the PC CPU ransmission sequence Aol |,
or
T T T
A St. PC | Errer cL
K No. No. | code R F
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.

Signal (Hex::g:;mal) Description Signal (Hexgc;):;mal) Description
NUL 0cH Null LF 0AH Line Feed
STX 02H Start of Text CL OCH Clear
ETX O3H End of Text CR ODH Carriage Retuin
EOT 04H $?adn§:nission NAK 15H E:}?r?;i\d\:fedge
' 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,

(¢) 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 1 to 3 Format 4
E E|C'L
@] 0 !
T T|R.F
D o or j
C clc'L
Computer Computer |
L LI R F
AJ71C24 AJ71C24

(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).

8- 11
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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
ASCIl (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 0to 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
PC CPU Neo. FFH PC CPU No. FFH  PC CPU No. FFH PC CPU Neo. FFH

Station numbers do not need to be sequential,




8. COMMUNICATIONS USING DEDICATED PROTOCOLS

MELSEC-A

4

PC CPU number
The PC CPU number determines which PC CPU on MELSECNET to
access,

The PC CPU number may be from 00H to 40H (00 to 64) in 2-digit ASCII
(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 equipped with AJ71C24

1) When computer and master station are connecterd
MELSECNET local and remote /O stations: Set each slave link
station number (1 to 64) in hexadecimal {01H to 40H)

2) When computer and local station are connected
MELSECNET master stations: Set the PC CPU number to O0H

(c) The range of PC CPUs which can be accessed by setting the PC
CPU numbers is shown below.

Comper | T e
i L1........ Local station (2nd tier) 1

Computer E L2/m.... Leocal station {2nd tier) E
: Master station ‘

1 L3........ Local station (2nd tier} |

E R4........ Remote 1/O station (2nd tien E
' 11......... Local station (@rd tien) !

E [2......... Local station {3rd tier) i
VI3 Remote /O station (3rd tier) o

E ... Local station (3rd tiern) E

L] 1

L L I e -t

PC CPU loaded PC CPUs 1o which a link is possible (PC CPU number}
with AJ71C24 ot L2/
connected € m
. 3) | R4 (4 4
1o computer (FF) M () | L1 (1) (2/0) L3 (3) @) [12@E | 3@ | 144
M ] - o o o o*1 X X X X
L1 <] o - X X X X X X X
L2/m o 0 X - X X o 0 o* o
I o X X o X X - X X X
o Access to all devices possikle by setting appropriate
PC CPU numbers
o*1  Access to special-function module buffer memory possible by
setting appropriate PC CPU numbers

POINT

Communications is not possible with A0J2CPUP23/R25 or
A0J2CPUP25/R25 CPUs.

8-13
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(5)

(6)

Command

Used to specify the operation required, e.g. read, write, etc. Com-
mands must be in 2-digit ASCII.

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 waittime  Waiting time
— {100 msec) not required.

Computer agn \
AJ71C24 7

Transmission starts 100 msec later.

8-14
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Sum check code

The sum check code is 2-digit ASCIl 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 A,B,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 I I I I T T
Sum
E St. PC Message Characters
N No. No, [command wait time area (;l:)%c:
Computer Qg o |F | m 3" “AT “B" *C" *D"|*B" D"
05H | 30H | 30H| 46H | 46H| 42H | 52H 32H 41H{42H ([ 43H] 44H | 42H | 44H
AJ71C24

30H + 30H + 46H + 46H + 42H + 52H + 33H +
41H + 42H + 43H + 44H = 2BDH

—

St No. : Station number

(8)

Error code

e Indicates an error following a NAK transmission.

e Error codes are transmitted as 2-digit ASCIl (hexadecimal) in the
range of O0H to FFH.

elf two or more errors occur simultaneously, the error code of the
lowest number is transmitted.

® For error code details, see Section 11.1.

8-15
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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.)

Al T
N c
Q K
Computer .
A AY ! :
\\ \\ * Wait (TVV) ".' TS J1 T4
A AY 1 i
by Ay L} ’
Ay Y i t
AJT1C24 i
. ([T
~ T
~ X
hY
!H.\Th' iod is 0 if th it time i
: fead ! is period is O if the message wait time is
i oomhr;u;m i not set or message wait time is shorter than
1 1
! | communications time with the PC CPU,
PC CPU
To Ty T2 '
0y 1
1 1
Sequence ; ' - [
program —
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.)

: ‘ IL
N
i Q
[ Computer T
) A Ay ! i
\\ \\ & Walt ('I'W) ’f T4 ,l
Ay hY ! i
A A% 1 r
\ Ay [t /
AJ71C24
AR Check of PC CPU Data A ‘ ] [
v RUN/STOP, etc write E
‘ N
! I ™~ This period is 0 if the mes-
! Write ! sage wait time is not set or
1} communka |1 message wait time is shorter
1 ticrs I . . .
. ) than communications time
£G CPU ! with the PC CPU.
To Ti Ts ' Ta K
T i
1 !
Sequence ' : :
program —H I
END Step 0 END 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 caiculate 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 = TO + (longertime of T1 + T2orTW) + 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
- _E]
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 = value in Appendix 5
TW = message wait time

(b} To write data from the computer to the PC CPU

Communications time = TO + (longertime of T1 + T24- T3+ T5or TW) + T4

' where,

TO, T4 = 1/baud rate X the number of bits per character

(+ +7/8 +0/1 + 1/2% X the character length
_[ Start bit

Data length (7 or 8)
Parity bit (0 or 1)
Stap 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, T1is 0)
' T2, T3 = value in Appendix 5
(For functions processed in 1 scan, T3 is C.)
T™wW = message wait time
T5 = 1 scan time

| (For functions processed in one scan, T5 is 0.)

8-17
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(4) Transmission time through MELSECNET

(a) The transmission time (T1) for data transmission by specifying the
PC CPU number to a PC CPU on MELSECNET not equipped with
an AJ71C24 is calculated as follows:

e Local station

Transmission time (T1) = (LRDP instruction progessing time + scan
time for station 1 loaded with AJ71C24) x 2

e Remote station

Transmission time (T1) = (RFRP instruction processing time +
MELSECNET master station scan time) x 2

Substitute “3” for the factor “2” in the equations above for the first
data communications after the power supply is turned ON or for the
relevant station after the PC CPU has been reset.

If no more than 10 stations are communicating, use a factor of “1”
for the second (and subsequent) communications.

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 A6GPP,
the transmission time doubles for each station to be monitored.

The Data Link Reference Manual gives details of the data link.

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 T1 = (Mx4 +alx4 + M) x2
= (80x4 + 10x4 + 8B0)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

POINTI

Under some conditions, data transmission to a PC CPU on MELSECNET
not equipped with an AJ71C24 can cause a considerable 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 MEL-
SECNET data link (B, W).
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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
1 1 I I Nun|1ber T T T T
Head device of device Data
points
0 0 1 0 0 5 1 0 1 0 1
4DH[30H | 30H [31H |30H |30H | 35H | 31H |30H | 31H|30H |31H

L 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.

M

4DH|30H|30H]31H|36H 30H[32H

12I3

Example: [ndication of the ON/OFF status of 32 points from M16
Number of device points is “02" because
memory is used in units of word.
llllNunlwb;erllllllll
Head device of device Data | Data
pomts

41H[42H|31H[32H]33H[34H[43H]44H

a

Ll
B15 B14 B13 B12-‘E11 B10 B BB 87 B BS 84 B3 B2 B1

BO Bi5 B14 B13 Bi2 811 B10 BS BB B7 B6 BS Bd BS B2 &1

80

T T T T L T T T T T T T T T T T T T T T T T
{1I0i1f01I0f1f10l0(0r1‘0i0{1l0 OfOII‘fI0f1i0€01l140|0,1!1!0!1,
L 1 | 1 ! 1] | ) I 1 1 1 1 1 ! L 1 1 J PR 1 A L ]
M MMM MMMMMMMMMMMMMMMMMMMMMMMMMMMM
31 30 29 28 27 26 25 24 23 22 21 20 18 18 17 16 47 46 45 44 43 42 41 40 39 38 37 36 35 34 I3 32

0 : represents ON
1: represents OFF
8-19
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(8) 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 T T 1 1 I T f T 1 T T
Number \

Head device of device Data ) Data
points f
D o 3 5 02 55 6 A B'1 7 0 F
44H30H | 33H[ 35H | 30 | 30H | 32H] 35H | 36H | 41H | 42H| 31H| 37H [ 30H[ 46H

5 | 8 [

'S15 614 B13 B12 B11 BI0 Bg B8 D7 B6 BS B4 B3 B2 Bi B0 Bi5 Bi4 813 B12 611 B10 B9 B8 BY B BS B4 B3 B2 BI B0
T T T 13 T T T T i T L T 1 T T T T T 1 T T T T
LDIiIDI1lUl1I1|0l1|01110l1l0i111 QlLglaot 011!1%1|D!0\0!0|T!111|1J
1 1 ] 1 ] 1 1 1 1 1 1 1 B | N I | 1 1 1) 1 ) 1
Indicates that the content of register Indicates that the content of register

D350 is 56ABH (22187 in decimal) D351 is 170FH (5803 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 ©r” to a sequence program.
wyn gy wpn gD e uCRn

Codes..... 31H 38H 41H 46H 48H ODH

AN AN ANYANANA

334 31H 33H 38H 34H 31H 34H 36H 34H 38H 30H 44H

g wgm o mge g g wqn o ugm o wgn  wgn o wgw gy epe

2) The character-string developed into 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.

“31384146480D" “383146410D48"
jEny

“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 4 8
the AJ71C24

e N\ W

into binary data
and written to 4641H 0D48H

the devices ' ' '
215 to b0 B15 to b0 b15 to bl
|a;s:3:1|4:6:4:11010‘4;a|
) b 1 | ! 1 A ! L
{DO) ©1) (D2)
Characters c
represented by ngn agn “pn upn WGy o

each 1 byte of data
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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 R
ftem Sym- | ASCIIl Processing Contenis processed Duting During RUN
bol | Code per Com- | gyop | sWa22 | sw22
munications ON OFF
B[t BR 42n, 521 Regds bit devices (X, Y, M, etc.) in units of 256 points
units points.
Batch Read Reads bit devices (X, Y, M, etc) in units of 32 words o ° o
Word 16 points. {512 points)
. WR 57H, 52H
units Reads word devices (D, R, T, C, ete)) in 64 points
units of points. pol
B!t BW | 421, 570 Wr.rtes data‘ to bit devices O, Y, M, ete) in 160 points
units units of paints.
. Writes data to bit devices (X, Y, M, etc.} in 10 words
Batch Write | ord units of 16 points. (160 points) | ° ° A
i WW | 57u, 571
Uniis Writes data to word devices (D, R, T, C, .
. . X 64 points
ete.) in units of points.
Bit Setsfresets bit devices X, Y, M, etc)) in
units BT 424, 54 | units of points by designating the devices 20 points
and device numbers at random.
Test Sete/resets bit devices (X, Y, M, etc) in
. . . . 10 words
(Random units of 16 points by designating the . 0 o] X
. A . (160 points)
Write) Word devices and device numbers at random.
it WT 57H, 54H
units Writes data to word devices (D, B, T, C,
etc.) in units of points by designating the 10 points
devices and device numbers at random.
B]t BM | 421 4Dw Sets -‘lhe bl‘t. devnf:es X, ‘f, M, etc) to be 40 points*
units monitored in units of points.
I\él:tgltor Sets the bit devices (X, Y, M, etc.) to be 20 words* o o o
o monitored in units of 16 points. (320 points)
Registration | Word | oy | s apy
units Sets the word devices (D, R, T, C, ete) to .
. . N \ 20 points
be monfttored in units of points.
B; MB | 4Dn, 42u
. unis Monitors the devices registered for
Monitor monitoring — o 4] [+]
Wgrd MN | 4DH, 4EH
units
Note : 0. Executable
) SER— Not executable

For the number of processing points-indicated by an asterisk (*), the number
is one half ot 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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POINT

When ACPU common commands are used to access the devices in an
AZACPU(S1) or ABACPU, 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

1 character

{ (2 characters for T/C})

+ Device number
4 characters 1
(3 characters for T/C) j

=5 characters

Bit Device Word Device
Device Number Decimal/ Device Number Decimal/
Device Ranges Hexadecimal Device Range Hexadecimal
{Characters) Expression {Characters) Expression
Input X X0000 to XO7FF | Hexadecimal | Lmer TNOOO to TN255 | Decimal
P (present value) T
Output Y Y0000 to YO7FF Hexadecimal Counter CNOQO to CN255 | Decimal
P (present value) C
Internal relay M MOO0O to M2047 Decimal Data register D DO000 to D1023 Decimal
Latch relay L LO0OC to L2047 Decimal Link register W W0000 to WO3FF Hexadecimal
Steprelay S S0000 to 52047 Decimal File register R ROGO0 to R8191 Decimal
Link relay B BOOQO to BO3FF Hexadecimal Special register D | D9000 to D9255 Decimal

Annunciator F

FOO0O0 to FO255

Special relay M

M9000 to M3255

Timer (contact) T

TSOCO to TS255

Timer (ccil) T

TCO00 to TC255

Counter (contact) C

CS000 to CS255

Counter {coil) C

CC000 to CC255

Decimal
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POINTl

(1) To designate the bit device ranges in units of words, the bit device
number must be a multiple of 18,

(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 the SWOGHP-UTLPC-FN1 utility software package or the
dedicated instructions for the A2ACPU(S1) and ASACPU extension file
registers, use the commands explained in Section 8.8 for read and
write operations for the file register (R).
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memory read/write are described below.

(a) AnACPU dedicated commands

(2) The AnACFPU dedicated commands and device ranges used for device

Command Number of PC CPU Status
Points .
Item Sym- ASCII Processing Contents processed During During RUN
bol Code per Com- | grop |SW22 | Sw22
munications ON OFF
Bft IR 4AR, 521 Re:ads bit devices (X, Y, M, etc.) in units of 256 points
units points.
Bateh Read Reads_ bit devices (X, ¥, M, etc.) in units of 32 wor.ds o o o
Word 16 points. (512 points)
. QR 51H, 52H
units Reads word devices (D, R, T, G, etc.) in .
. X 64 points
units of points.
B!t W 4AH, 57H Wr_|te5 data} to bit devices (X, Y, M, ete.) in 160 points
units units of points.
Batch Wiite Wr.jtes data tol bit devices (X, Y, M, etc) in 10 wor.ds o o «
Word units of 16 points. (160 points}
. Qw 51H, 57H
units Writes data to word devices (0, R, T, C, R
. ) . €4 peints
ete.) in units of points.
Bit Sets/resets bit devices (X, Y, M, etc)) in
1 JT | 4R, 544 | units of points by designating the devices 20 points
units !
and device numbers at random.
Test Setsfresets bit devices (X, Y, M, etc.) in
. . . . 10 words
{Random units of 16 peints by designating the . o o X
. . . (160 points)
Write) Word devices and device numbers at random.
; Qrt 51H, 54H
units Writes data to word devices (D, R, T, C,
ete.) in units of points by designating the 10 points
devices and device numbers at random.
B!t JM | 4Asw, 4DH Setslthe blf: dew'ces & T, M, etc.) to be 40 points
units monitored in units of points.
Monitor Sets the bit devices (X, Y, M, etc) to be 20 words
Data . . . . - Q [s] o
Reai . Word monitored in units of 16 points, (320 points)
egistration ) aM 51H, 4DH
units Sets the word devices (D, R, T, C, etc.) to )
. R . . 20 peints
be monitored in units of points.
B Ma | 4Dw 4an
Monitor uniis Monitors the devices registered for _ o o o
monitoring.
Ward | g | 4pn, s1H
units
Note : o..... Executable
b S Not executable
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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 & characters
(2 characters for T/C) (5 characters for T/C)
Bit Device Word Device
Device Number Decimal/ Device Number Decimal/
Device Range Hexadecimal Device Range Hexadecimal
(Characters) Expression (Characters) Expression
AD0OOGO0 to . Timer TNOOOGC to .
Input X X0007FF Hexadecimal {present value) T TNOz047 Decimal
Y000000 to . Counter CNOGO0OQDO to .
Output ¥ YO007FF Hexadecimal | o esent value) G | CNo1023 Decimal
Internal relay M mggg?gg to Decimal Data register D gggg?gg to Decimal
Latch relay L ::ggg?g? to Decimal Link register W wgggggg to Hexadecimal
Step relay S gggg?g? to Decimal File register R gggg?g? to Decimal
Link relay B gggggg?: to Hexadecimal Special register D ggggggg to Decimal
Annunciator F Egggggg to
Special relay M mgggggg to
Timer (contact) T 1'282322 te
Decimal
Timer (coity T 13000010
Counter {contact) C ggg?ggg to
Counter {ceil} C ggg?ggg to
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[POINT]

(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 MS000 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 (MS000 to M9255) and special registers
{D3000 to D9255) are divided into the areas for read only, write only,
and system use.

Trying to write data to the ranges cutside 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 the dedicated instructions for the A2ACPU(S1) and
A3ACPU extension file registers, use the commands explained in Sec-
tion 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 (bit) command Chatacter area A
. | | —— r I 0 (30H) indicates OFF, and | |
Number of 1 (31H) indicates ON.
Computer | & | st | PC |5 | Message | Head device | device points | Sum Als [pc
q | No- | ne. waittime | (3 characters) | (2 characters %ode % | No. | Ne.
{hexadecimal)
HILIH|L] | 111 H | L |HJL HILIRIL
AJT1C24 il d lbmhe%mebe I
1 i i esiqnal aumber
Designation of device $ st | Po Uf%evicepolms $ c?‘:?k
range to be read x | No- [ No. [ (Charsctersforthe 1 y |Ticgs
designated number of
HIL[H|L device points) HIL

Character area B

POlNT,

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 T T T T T T T T_‘ T T
E H A
Computer [ N|os|F Fle RlA|(X 0 0 4 0|06 514 7 Check sum is calculated cles|FF
Q within this range K
5u_|3mFon 28 4620y 52] 2 | 5B, 300 200 M 00| 00 B P Me | : /:\3.1 06 130,360 461, 6
T T T T T
AJ71C24 Check sum is calculated S E
L Tlos|FFlo 11 0 1|T|E?
within this range X X
23 {30w) 5w 46mA5] 30w | 51w | 31 1 30 | 31w | 030 [45m37m

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 through FH. Therefore,
100 msec corresponds to “A”.
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(b) Using the JR command (AnACPU dedicated command)

Designation Method| St. No. : Station number

Designation in protocol 1 is shown below.

Batch read {bit) command Character area A
I l \l S ; | 0 (30H) indicates OFF, and | |
Number of 1 (31H) indicates ON.
E . : . Sum A
St | PC Message Head device device points St | PC
Computer N No. | No. J R wait time (7 characters) {2 characters check G No. | No.
Q ; code K
(hexadecimal)
HILIHIL] | [ Y H | L HIL } HILIHL
T Data of the I
AJ71C24 Designation of device Sla |po degf'%';‘?,‘iig S:I“AE’:' E | Sum
range to be read ; No. | No. | (Characters for the ; %I;%cek
designated number of
HIL|HIL device peints) HL

Character area B

POINT|
To designate the device range, the following conditions must be met:

¢ 1 < number of device points < 256 (setting for 256 points is G0H)

® (Head device number) + [(number of device points) — 1] <= maximum
device number

Designation Examp[e|

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.)

Ll T T T T T T T T T T T
E Check sum is calculated A
Computer |N {0 5|F FlJRLA[X0000 40]0 5|A F NEeCK sL Cio 5|/FF
Q within this range K
05 [0 3504600 450 0,520 1 [58 500 300 30 B B3] T B [l o | N R A
- T T T ¥ T T
3
AJ71C24 Check sum is calculated s i E
within this range ; 03| FFlo 10 ;r( €7
02 $30m, 350|460 48] e, 30y Sl 0w g o | 03w {45030

Indicates that X44 is ON
indicates that X43 is CFF
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 1o 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.

T T T T N !I’e o 1| Therefore, a 1-word data is expressed I I
umber h . ,
Computer E st | PG |l | Message | Head device | device points cﬁ:‘;"k in 4 digits (hexadecimal). é st | PG
a No. | No. waittime | {5 characters) | (2 characters code K No. | No.
(hexadecimal)
HIL{HIL] | L1t H | Lt [HiL —— ! : HILIH|L
Data of the
AJT1C24 Designation of device S |a ipe "’”‘gm&‘i‘:ge”’f £ | Sum
Batch read (word) range to be read % | No-{ No. | (Charactersfortne | % [Shesk
command designated number of
HILIH[L device points) HIL

Character area B

POlNT|

To designate the device range, the following conditions must be met:
o1 = number of device points = 64 (32 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 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
N F 2|a 8 L S clos|Fr
Computer N os|FFWR o[X 004 0lo within this range c
50300 350G 465 S 52 30 |38 S0y 30 Sy 0w 300 120300 38] N Y T
- T T T T T T T T 1 T
AJT1C24 Check sum is calculated *;’ oslFrl1 23 4: ABCOD -IF Cs
within this range X | X
0 (303846 460] 3100y 320,350 By 410y 20 830 ] 50 [ 380
1 2 3 4 A B c D
ofofof1jofo1]e]ofo]s]s o] Joo 1 Jo 1 Tela o[t [1]1[1 oo 11 0]
X X X X X X X X X X X X X X
R R 4 4 4 4 5 5 5 cereeresesrsscssaen 5 5 5 §
FED 32 1t0FED 3210

POINTI

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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Exampie 2:
To read the present values at 2 points of T123 and T124 in station “5”,

T T T T T T T T T T T
Check sum is calculated A
os|F FlwRlo|[T N1 230264 i closFF
Computer within this range K
25w 6552 T (500, Ty B S0 0 BB, A — /—\.‘ B (W00 B0 850
* : r s ! E
AJ71C24 Check sum is caleulated TlosiFr7eC els23 4| T|B a3
within this range X : X
020 (30350 46 0 460 370, 4200 4300, 390 30w 3200, 3300 Bhue]_ G300 420 3000

—_— —

/

Indicates the present value of
7BCOH for T123 (31689 in decimal) and
1234H for T124 (4660 in decimal).
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(b) Using the QR command (AnACPU dedicated command)

Designation Method

Designation in protocol 1 is shown below,

Character area A

St. No. : Station number

1 point of the device uses 4 characters.

T T T T T T T 1 T T Therefore, a 1-word data is expressed T T
Number of i iqi i
Computer Elat|rc g gl Message Head device device points | SUm in 4 digits (hexadecimal). Alst | e
o | No. | No. wait time {7 ch ters) (2 ch ters |0 e K No, | No,
(hexadecimal)
HILIHIL| | S | H | L §H]L . r | HILJH|L
. h - Data of the designated
AJ71C24 Designation of device S|a | pre number of?:eveits:leggginls E | Sum
Batch read (word) range to be read T ne | ne | (Cheractersforthe | T |check
command X ’ " | designated numberof | X | code
i lHy | device poinis) HiL

Character area B

POINTI

device

number

** (“number of device points” x 16 for a bit device)

e 1 = number of device poinis = 64 (32 for a bit device)

To designate the device range, the following conditions must be met:

e {(Head device number) + [(number of device points** ) —1] =< maximum

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 7 T T T T T T T T
E i A
Computer | N [0 s/F Flar|o|x o0 o0040f0 2]az2 Check sum is calculated clos|FF
Q within this range K
8530350 5] 51520 30 880300300 30 300y 30 0] 0 1 0w 411320 . i A N s
T T T T T T T T T
4 R !
AJT1C2 Check sum is calculated ? oslerli123 sa'aBCD $ cs
within this range X : X
020 | S0 86k e T B S #1020 A5 ] D3 [958
1 2 3 4 A B c D
ofoJof1]efo] 1o oo 1|1 o] fee] 1o 1Jofa o1 a1 ool 1]1 ]
X X X X X X X X X X X X X X
444 444 48555  vvnnnn 555 5
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 18 points}.
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Example 2:
To read the present values at 2 points of T123 and T124 in station “5".

T T | ¢ L L L LI L L

T T
E ck i A
Computer | N [0 5|F Flar|o|TNco12302l8E Check sum is calculated clos|seF
a within this range K
O5r [300; 350 451 460|510, 5204 3000 | D400y 8y 30y H0sy 31y Far 330130 I [ 2may 450 + /_\ 6n | W30 450 450
\r} T T T T T : T T T T
. s
AJT1C24 Check sum is calculated TloslFA7RBC 81234 E B 3
within this range X X X
020015060 8600|370, 40y 3 B0 3 3 B0 3| W[40, 330

S

indicates the present value of
78C9H for T123 (31689 in decimal) and
1234H for T124 (4660 in decimal).
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(a) Using the BW command (ACPU common command)

Designation Method |

Batch read (bit) command
\-

Designation in protocol 1 is shown below.

Character area A

E
Computer | | St
v]

Message
B W] waittime

L ! Data for the

Head device | device points | of device points

i jints!
ERENE H o[ L of device points)

Numberof | designated number

Sum

(5 characters) | (2 characters | {Characters tor the %mk
(hexadecimal) | designated number

HIL

St. No. : Station number

AJ71C24

Designation of device
range to be read

Q (30H) indicates OFF,

ROP
@
3

No. | No.

HiLIHIY

and 1 (31H) indicates ON.

POINTI

¢ 1 < number of device points < 160

To designate the device range, the following conditions must be met:

® (Head device number) + [(number of device poinis) — 1]= maximum
device number

Designation Example

Computer

AJ71C24

To write data to 5 points from M803 to M907 in station “0".
(Message wait time is 0 msec)

Check sum is caleulated within this range

=3

pozZm

T T T

T T 3 T T T

0o 5{F FIBwW 0|M 0 ¢ 0 23| 0O 5 e 1 1

300300 [ 46 460|420, 5T0] 30 F4Bm 3 300 1 390 300 300 ] 30 g 3OW 30w g 3w 30k ) 30y e |32k 36k

Designation to turn OFF M303
Designation to turn ON M304
Designation to turn ON M305
Designation to turn OFF M908
Designation to turn ON Ma07

QP

Ym

0O O|F F

Ll 46460
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(b) Using the JW command (AnACPU common command)

Designation Method|
[ - . . St. No, : Station number
' Designation in protoco! 1 is shown below.

Batch read (bit) command Character area A

] r 171 7T T T
e Nuamber of Databf:vr t?g designated
. n h i ints | Sum
st | PC Message Head device device points | Aumuer of cevice point
Computer | N Jw i (Charagters for the desig- [check
P o | No. | No. wait time (7 characters) (ﬁ;zzgﬁs‘% e mbor of doving | code
ints)
nlfmie] | I I IR A A R points) BlL -
AJ71C24 Designation of device A
range to be read c|S ke
ange 1o be rea < No. | No.
0 (30H) indicates OFF, HILIHIL

and 1 (31H) indicates ON.

POINT

To designate the device range, the following conditions must be met:
} e 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

“
;
E
Computer g e o J W
[T B A H

AJ71C24 Cesignation to turn OFF M903
' Designation to turn ON M204

Designation to turn ON M305
Designation to turn OFF M906
Designation to turn ON M907
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(a) Using the WW command (ACPU common command)

Designation Method|

Designation in protocol 1 is shown below.

St. No. : Station number

4 digits (hexadecimal).

Character area C
J ! f LA ! Data for the desig- r
Elst |pc Message | Head device | deviee aoints | " aeos moerd! | sum
e ead device | device poin evice poin|
Computer g No, [ No. [WWI waittime {5 characters) = e ("Designated num- ';':;:
{hexadecimal} beni{d:vicepoints'

HiL[Hrl g I A N O - S O oidsionisnintiial (Y18 —
AJ71C24 Designation of device range to be read / Als fro
3 . to. | No.
Batch read d 1 point of the device uses 4 characters. (K |" | ™
fword) comman Therefore, a 1-word data is expressed irt L_Inle |0

POINTI

To designate the device range, the following conditions must be met:
®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 1 T L T T T T T
E i
Computer | N MO640[02/2347ABG¢9E6|05
Q
e o 000y 20 e B 00 302 S0y K B0 3y 4 Ay B 6 00 350
- Y L
AJT1C24 Check sum is calculated A
R c|oolFF
within this range K
O6m | W30 96086,
2 3 4 7 A B 9 &
ofe[1]e]efe1 1 e[1]o]" o[+ [1[1e]1Toa o1 TiliTeleT o1 Ta 10
MMM MMMMMMM M MMM
6 & & R . B 6 6 6 6 6 6 8 _________________ 6 6 6 6
§ 5 5 TTtToecmcsee-se-- 4 4 4 4778 5 55 5
5 4 3 321010 9 987 8

POINT

The WW command is used for word unit designation. The designation

for the number of device point to write data to the 32 points to M640 to
M671 is "02” (“1” for 16 points).
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Example 2: To write data to 2 points of DO and D1 in station “0”.
(Message wait time: 0 mesc)

T T

Computer 0 o|F Flww

E
N
Q
B

olpoooojoz21234AacD7FSe
Hova Yow| 30,860 570 57

ad Bt

L
30n {4800, 30w 3vr Ky 30001300 320] 300 3000y 30y i) ) 4300 b
AJ71C24 *

(37| 460y B
*.j-
Check sum is calculated within this ran97

R . 30y 30| 45y 26 4
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|

&t. No. : Station number
Designation in protocol 1 is shown below.

Character area C
T T F ] T T T 11
€ ! Numli:er of Data b;or tpg deisigna_ted s
st | PC Message Head device device points | fummber of device paints | Sum
Computer | N No. [ No. |9 W waittime {7 characters) (2 characters ('D?ig'.';e" p:g.t;erof ch::’ck
emmdcmay | dgtcoolia oo
HILJHIL] ] I | H | L HIL .
AJ71C24 . . .
A
Batch read (word) Designation of device range to be read E hs‘g 5\;:,
command 1 point of the device uses 4 characters. Therefore, a HEL{HIL

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 (10 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|

Exampie 1:
To write data to 32 peints from M640 to M671 in station “0”.
(Message wait time is 0 msec)

1 T T T T T T T T T T T T T T

E
Computel'gOOFFQWOM000640022347:A8955F

05 {30030 46| 10i57] 00 |40, 30 30, v B M 303t 320, 322 o B 3o A1y 52, 3, v 60086
- e

T T
AJT1C24 Check sum is calculated é o olF F
within this range K
0 | 300 30014614y d6
2 3 4 7 A ] 9 6

ofe[1]oJofof1t]efeJe [ [of+[n]1[1]e] o[ 1]o]1]1[1]oTe] o] ]1To
MMM MMM MMMM MMMM

B B8 6 L. o eeeainea 6 6 B B 6 B B e & B 6 6
5 5 5 4 4 4 4 7 7 6 555 5
5 4 3 3210109 $ 8 7 8

POINT -
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 o
M671 is “02” (“1" for 16 points).
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Example 2: To write data to 2 points of DO and D1 in station “0".
{Message wait time: 0 mesc)

I T T ¥ 4 T T T T L T T T T
:
E
Computer | % |o ol Flaw|lolpooooooloz2|123a,AcD 7|53
Q
B [ 30m 4600 46|51 57| T | $0ay 30, 00y 3000y 300, 30 0l Sy 52l St Jlul.\Jull‘n:ﬂuﬁ.‘u[“mﬂx 35,330
T T
A
AJ71C24 . . Cloo|FF
Check sum is calculated within this range K
| H0g200 46 6

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) commandy} Character area C
T T 1 T T T T 1T TT T 11 T T 11T T
Elst [re M device point Device i Se | Dew : Sev/ De i gey | Sum
lessage evice points iy ce ~ vice )
Computer N No. | No. 8T wait time: {2 ch e s | (5 characters) | reset | (5 characters) | reset (5 characters) ! reset G’:fk
[hexadecimal) I t ! cede
HILIHIL H L L1111 | U L Hit l '
AJ71C24 A
1 character bR
0 (30H) indicates OFF, and K
HILIHIL

1 (31H) indicates ON.,

POlNTl

To designate the device range, the following condition must be met:

® 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

‘jl' L T 1T 1 T T T T T T Lo T T — 1 T I_/——\\'l
1 1 !
E
ComputergoE:FFBToo 3M0050{18031A:0Y002F|1os
i
B |30 Iufdbn 46| 420,58 w] Xn | Xow ;B 4Dk I Koy By wn:liu A2n ) Bm) Bu ]lngﬂn!ﬂ)n 98y My X ) J2ug e In| Nu ) b ——
A
AJT1C24 Set (ON) Reset (OFF) Set (ON) clos|Fr
K
06 |04,350| 46860
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(b) Using the JT command (AnACPU dedicated command)

Designaticn Method

. , . . St. No. : Station number
Designation in protocol 1 is shown below. °

Test (random write, bit) command) Character area C

1717 7T I 1 17 17T 1T 171 T 1T 1T T T
Els | rc dovice poin Dev | se De D
1. Message evice points ice 1/ vice et/ ~
CompUter g No. | No. 4T waittirge (2 characters (7 characters) | reset (7 characters) I reset
{hexadecimal} i 1
HILIHIL] | H |l L I [ S N N
AJ71C24 /
1 character
0 (30H) indicates OFF, and
1 (31H} indicates ON.
T T T T 17T T
X Sum
~ DCevice | Set/
(7 charagters) i reset ‘:cr:)?ek
' I S (S Y A HIL I I
A
St | PC
¢l No. | Ne.
HILIHIL

POINT

To designate the device range, the following condition must be met:

e 1 = number of device points = 20

Designation Examplie|

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 1 ¥ T T T T H ¥

T T T T T T

Computer o 5|F Fl4T Al O

E
N M O 0 0 5 0'1lB 0 0 0 3 1
Q L

i | F0r B 450 86 4 0} 30 L 3

Dy Ve, Pty B0

L 1
L300 By By S} By o By By Ty Sy Sy B

AJ71C24

yd

Set (ON) Reset (OFF)

Bn

|
By By 0y Doy 30 B0 Sl

5 F

Set (ON)

g in

o e
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8.7.7 Testing device memory in units 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
1 I ! i TTTTTTT1d FT T T T T T
Elst [pe M donen e ts | Devi : Data Device | Data | Sum
sage levice n ce e ice
Computer| N | 0 | fo [W T| attme | {2 chariciors | (5 chamcters) 1t chameiers (5 characters) | ¢ cheracery | Sheck
{hexadecimal) 1 !
HiLIHL) ) ] H_ ] L I I ] 11 [ 1] 1 J tHIL I I
Al71C24 A
St | PC
Designates the head € | No. | o,
device when the bit 1 point of device uses 4 characters, "
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.

L L T L L L S T T L N S E A U S S S E B B e R |
I 1 |

FFWTOO3D0500:1234Y0100:30A96N100:006407

Computer

oZm
=)
o

[} L
O D0 35wl S W] 30| 300 330 | i 300 ey 30w, 30w 30y R0y Koy Shoe | 390 3000y Hiay ey ey 40 &30 LIETE 45~|4Eu|31u,MuLu:JOu!50u,36u Iu| 30030 -

AJ71C24 A olF F
cto
K
B A

c 9 06 {300, 350{46.1485
Indicates to change the —L ' I r | J J I I [ |
data in D500 to 1234H IO O O] T O[N] tndicates to shangs
{4660 in decimal). Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y ¥ the data in C100 to
1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 [1 i
¢ 0 0 0 0 9 0 © 0 06 0 0 0 O 0 0 B4H (100 in decimal).
F EDC B A 9 8 7 6§ 5 4 3 2 1 o

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 write, word ) command Character area G

| [ I I T T T T T T T T T
Elat | Pc M dNL!mber'cfm Devi : Dala
t. essage evi in Vice ~
Computer | N | b | 15 |Q T| wattme | (@ charoters | (7 charmsters) | @bcharacieny
(hexadecimal} 1
HILIHIL] | ] I T Y
AJT1C24 Designation the head device when
the bit device is designated.
1 point of device uses 4 characters.
FrTTTTT II T T Therefore, a 1-word data is expressed
. Data | Sum in 4 digits (hexadecimal).
~ Device !
Computer Ucha:(xla%ters) ) (4 ?zras;ac- cchoe;ek
1 1 O O O L B B I I
AJ7T1C24
Alsu|rc
% No. | No.
HiL|HL

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 ExampleJ

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 T 1T T 1 T T 1T T T T LI S S S

E 1 1
Com-| Nlos|lFFlaT/ojo alDo oo 50011 23 4/Y00010 0BCAS
puter [ :
5|30 350|888 |30 S| 30 300 g {840, 3o 0y T 35,300 300w B 30 By S | 500 30y 300y 360, B0y 00 0y 420, 430 400y 300
AJT1C24 | l
B c " 9
. s A
Indicates
to change 1|o|1|1 1|1‘c|01|o‘1io1|olol1
the data T T I T T 1 T 1 1“[
N 1
in D500 Y Y Y Y Y Y Y Y Y Y Y Y Y Y oY !
to 1234H 1101 1 1 1 1 1111t i CNOOI10ODOE 421
. o 0 0 0 ¢ 0 0 ¢ O 0 O 0 0 © 0 C |
(4660 in F E D € B A @ 8 7 65 5 4 3 2 1 © 3 4y B 30y T 0 B 30 e B M| 31 3 Tae
. H T
decimal}. o - A
Each bit indicates closlFr
reset {OFF) if 0, and K
set (ON) if 1. G 300,38, 4601450

b

Indicates to change the data in
C100 to 64H (100 in decimal).




8. COMMUNICATIONS USING DEDICATED PROTOCOLS

MELSEC-A

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 j

Registration processing Cemmands common to the ACPU : BM, WM

. . . Dedicated commands for the AnACPU : JM, QM
{Editing registration commands and

transmitting device designations)

Read processing Commands common to the ACPU : MB, MN

(Executing monitor commands) Dedicated commands for the AnACPU : MJ, MQ

Data processing
(CRT display, etc.)

Change monitor device?

YES

[POINT]

(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 registered in monitor data registration are cleared when
the power supply is turned OFF or the PC CPU is reset,

{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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(a) Using the BM or WM command (ACPU common command)

Designation Method]

Designation in protocol 1 is shown below.

St. No. : Station number

Character area C

[ I I I FTTTTTTTTIT FTTTT I
N be| f 1 | 1

Computer Elg |pc|BM Message de\:;g:: pcr:icr’ns Device I Device [ ! Device %um'

P N1 No. | No. wia | waittime (2 characters | {5 characters) | (5 characters) | I (5 characters] [<15°

Q {hexadecimal) 1 | 1 code
HILIH|L] | L I T O L1311 [Ht —

AJ71C24

Alst|ro
Moniter data registration (bit} command ....... BM Designates the head device when a bit | K | N | Ne:
Monitor data registration {word) command ....WM device is designated in units of words BILIHIL

(Example: YOOB0 for the range of Y60 to 6F}

POINT

met:

¢ BM command 1 = number of device points < 40

& WM command 1 = number of device points = 20

(1) To designate the device range, the following conditions must be

With PC CPUs other than ABHCPU, A2ACPU(S1), and ASACPU,
1 point of device X (input) is counted as 2 points for processing.

(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.

-

T T T

OZm

Computer F FIBM

3n

2188} 42 4D
.

EH

03

0n, 3n

LR
|

X0040Y0060TS 123
L 1

1 1
321, 300 K0 e B0y D 3y Komy By S Sy Sy oy T2 3

1R T T T T T T 1 i

a8 B

Bt

AJ71C24

Indicates monitor registration in units of bits

ROr

3
T
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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.

1 \l\l\llllllllllllllf'\I
E 1 1 I
Computer | N 19FFWM004D0015:W011E:TN123:YOOBOBD
Q

S0y Ho |y 30 0 T 5o I3 B 5 8 B 32 By 8 e Mo T, 20
AJ71C24

420841

Indicates monitor registration in units of word

RO>
-

]
4

8| F

3y k)46
il il |

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 MethodJ

St. No. : Station number

Designation in protocol 1 is shown below.

Character area C

i I I I T T T T T T T T T TTTTT T T T T T T1 [
E M Number of e : e : : Sum
St. | PC Message device points vice vice ~ Device
Computer g No. | Mo. (?l{ﬂ wait time [ed charggters (7 characters) | (7 characters) | | Ucharelxcters) f:f;‘
(hexadecimal) | | |
HILIHIL] | | I T I N I S I D W I 11 18
I I
AJ71C24
- Al s |pre
Monitor data registration (bit) command ....... JM Designates the head device when a bit K | No. | No.
Monitor data registration {(word) command .....QM device is designated in units of words. HIL|HL

(Example: Y000060 for the range of Y60 to 6F)

POINTl

{1) To designate the device range, the following conditions must be
met:

o 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 Examplesl

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 I T T T T T T T T T T T T T T 1 T T T T T T [
[ |

E
Computer] N [0 5|F FiJM|ofo 3/Xx 00004 0/Y ¢ 00060TS00 1 23E3
G

1 I
W |30 350 4By 36e |4y 80| Tue] 300 33ve | 580y 30y Fore, 3000 3000, 34 0y 300y 59 g 300t 30y 300y B0 36 3000 S0 531, 30y Horn 3t 3y 330 4200, 33,4
[y
AJ71C24 /

T T

0 5|F F

AO>

Indicates monitor registration in units of bits

=

B |0 S50 46 35
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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.

“+

DL L L L L L L S L I L T T L L DO S e A AL
1 t 1

DOOOD15:WOOO11E:TN00123:Y0000603

T T T T

Com-
puter

Dzm

1 8(F F|lQ M|O |0 4

1}
B3t 300881850 S 40| 30| 300y o, 0 30 0 00 31 3 7 T e, 30 5 5 S e g 303320 35 S v T0r 00 300 B o] S

T
AJT1C24 f
Indicates monitor registration in units of words

xO»

g|F F

F
z

o 3o 6

POINT|

The station number is designated in hexadecimal. Therefore, the
designation of station number 25 should be made in 19H.




8. COMMUNICATIONS USING DEDICATED PROTOCOLS

MELSEC-A

(3) Monitoring device memory in units of bits

(a) Monitoring the devices registered by the BM command (ACPU
common command)

Designation Method|

St. No. : Station number
Designation in protocol 1 is shown below.

Monitor (kit) command

T T T I I I
E Sum A
St | PC Message st | PC
Computer g No. | ne. [M B wait bme iﬁ: E No. | No.
Character area B
HIE[H|L] | H|L H|L[HIL
I T T
AJ71C24 Monitor results
? st. | PC | (The number of points $ i”mk
x { No. | No. | desigrated by menitor | cc:ge
data registration {EM))
HIL|H]L H]L

/

The number of characters for the number

of points designated by monitor 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.

Ythin this range: —~,
T T T I T T
E . A
Computer N lo slF FlMm Blole o Check sum is calculated C |o 5|F F
a within this range. K
B 100355t 00 220 [ 30230, 4 R LA
T T T T T
AJ71C24 s E
Tlos|F Fl 1 o 1(T{s &
X X
T [T B85 | T | By e | 3| B

Indicates that T123 (contact) is ON.

Indicates that Y60 is OFF.

Indicates that X40 is ON.
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(b) Monitoring the devices registered by the JM command (AnACPU
dedicated command)

Designation Method |

8t. No. : Station number

Designation in protocol 1 is shown below.

Monitor (bit) command

I T T I
Computer NS S |m g| Message oheck Als |pc
No. 3 it ti
a [ Ne- e warine | code Character area B No. | No-
HILIH[L] ) HjL HILIHIL
T 1T T
AJ71C24 s Monitor results (The £ o 0
T St | PC | number of points desig- T leheck
x | No. | No. | nated by monitor data x| code
registration (BM))
HIL[R]L HJL

The number of characters for the number of points desig-
nated by monitor registration (JM)

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) (b)
{(Message wait time is 0 msec)

Check sum is calculated
within this range.

L |
T T T T T

E .
Computer g os|lFF[M y]ole s Check sum is calculated o sl F d

within this range.

B (300 T ] A e | B 8| ——————— 5,

T T T T T

Or

Ed
%

3035 4y 61

AJ71C24 8
;05FF1 o 1

»>~-im
(4]
o

2 |y Bn e Bi] 30 T, 3

£

By B

—— Indicates that T123 (contact) is ON.

Indicates that Y80 is OFF,

——— Indicates that X40 is ON,

8-50
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(4) Monitoring device memory in units of words

(a) Monitoring the device registered by the WM command (ACPU com-
mon command)

DeSignation Meth°d| St. No. : Station number

Designation in protocol 1 is shown below.

Meonitor (bit) command

I I T T I I
E Sum A
St | PC Message st | po
Computer g No, | Mo. M NI aittime c::r:)edc; E No. { No.
Character area B
HIt JHJL] | HIL T
] I BRI T T T I
AJ71C24 | |
?r St | PC [ Monitor | . 1 Monitor E cig'lk
x | No- | No. | results : l results [ 15000
HiCiH{L) {1 ] | | HIL

The number of characters for the number

of points designated by monitor registration {Wh)
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) (a) (Message wait time is 0 msec)

Check sum is calculated
within this range.

T

E
Computer N [1 8|F F|[M N|0O|C . e
Q Check sum is caloulated within this range.
[ I T 0 R O >
T T T T T T T T T T T T T T T T T T T
AJ71C24 s ! ! ; E
Tl1e|FFli2340050/c00640764T|2 3
X X
020 31 70250 3] 3 S P B0 3 350, e b T 30 3y By o] Ot | 32 B

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).

0 7 6 4
olo olo 011]1|1 0I1J1Io 01110]0
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
6 6 6 65 6 6 6 6 B8 6 6 B5 6 6 6 6
F E D C B A 3 ] 3 2 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

1 | T I'TT
E Sum A
Computer | N | St | PC Iy o) Messape oo c|St|PC
q | No- | Ne. waittime | code Character area B K | No- | We.
HIL|H|L] | H|L HIL ML
T 1 T T 11 T 171 I
AJ71C24 I ]
2lst|re| Montor 1 ., 1 Monitor |EfSum
X No. | No. results : : results ¥ | eode
HiLfHILY) | 1 I 111 1 ] [HitL

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 reglstermg 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 1 T T
E A
Computer Ni1 g FFIMQio|C 4 . e Ci19|FF
Q Check sum is calculated within this range. K
5 [0 300450 464000 51| 300 30 30] 4 =R 1380 480 450
T T LU T T T T T T T T T T T 1)
AJ7T1C24 g ! ! ! I3
T|1e|FFl1234'0050'c006 40764|T|2 2
X 1 { | X
020 3 ] e T T3 v 3030 B 30 o S vy o 0 P B 30| O] 21 | B
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 0084H
(100 in decimal).
7 6 4
L[ ofofolt[rlefof s ool ]e]
Y Y Y Y Y Y Y Y Y Y Y Y Y Y
s g s E 6 6 6 6 6 6 6 & 6 6 6 6
fF E D C B A 9 8 7 6 5 4 3 2 1 0
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8.8 Extension File Register 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 A2ZACPU(S1) and ASACPU.

8.8.1 ACPU common commands and addresses

(1) ACPU common commands used for read/write of extension file registers

Command Number of State of PC CPU
Points During RUN
Item P ssin P d
M lsym-{ Asc rocessing e . | During
bol Code tions STOP 1sw22|s5w22
ON | OFF
' Batch 45H, Reads from extension file registers (R) in units
read ER 52H of 1 peint. 64 ° ° °
Ba'!ch EW 45H, Writes to extension file registers {R) in units of 64 o o x
write B7H 1 point.
Test 45H Specifies the extension file registers (R} in units
(random ET 54H’ of 1 peint using block or device number and 10 o o X
write} makes a random write.
Monitor . . .
data EM 45H, Se_ts the dev!ce numbers to be monitored in 20 ° o o
4DH units of 1 point.
' entry
; 4DH, Menitors the extension file registers after _
Monitor ME 45H monitor data entry. ° ° °

Note : ¢ 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 C.

(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(S51)/A3ACPU User's
Manual give details.
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(c) 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" + "Device number (4 digits)*
o Block number of 3 digits:

“‘Block number (3 digits)" + "Device number (4 digits)

Example:
Block number of 2 digits or less Block number of 3 digits
05 R8190 102 8190
Device number Device number
Block number — — — Block number
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8.8.2 AnACPU dedicated commands and device numbers

(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 gofrom
0 to "the usable number of blocks x 8192 points".

Command Number of State of PC CPU
Points .
Hem Processing Processed per . During RUN
Sym- | ASCIl Communica- | DYring
bol Code tions STOP |swzz2|swz2
ON | OFF
. Reads in units of points (words) by designating
Direct 4EH, ) R . ! ; .
NR the extension file register in successive num- €4 points o o o
read 52H b
ers,
Direct 4EH Writes data to the extension file register in units
. NW ' of points (words) by designating the extension 64 points o o X
write 57H . . s :
file register in successive numbers.

(2

Note : o Executabie
X eerinen Not executable

Device numbers of extension file registers

(a) Device number range

Range: 0 through [(the number of usable blocks x 8192) - 1]

Device numbers used with APCU

Device numbers used with AnACPU

common commands mentioned in Sec- dedicated commands mentioned in Sec-
tion 8.8.1. tion 8.8.2.
4] 0
to Block No. 1 to Block No. 1
area
8191 8191
o]
to
to Block No. 2 Block No. 2
area
16383
8191 16384 r-------- S
”7—1\_\—/
1 word /
Device numbers are allocated in 1 word

ascending order from the blocks
assigned a smaller block number.
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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 nhumbers.

Device numbers

0
to Block No. 1 area
8191
8192
to Block No. 2 area
16383
Blocks Nos. 3 to 9 do not exist

16384 due to low memory capacity.
to Block No. 10 area
24575
24576
to Block No. 11 area
32767
32768
to Block No, 12 area

/"__\__—/

(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
Designation example o: ({the underlined Os in 0008200C).

To designate R8 in block number 2:

0008200

POINT

{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 regardless 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 foillowing equation is used to calculate the head device number to
be designated with the AnACPU dedicated commands NR and NW.
(To designate device humber *m* (0 to 8191) in the "n"th block (n = 1))

Head device number = (n-1) x 8192 + m
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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 R8191 122879 R8191
8192 RO 122880 RO
to 2nd block to to 16th block to
16383 R8151 131071 R8191
16384 RO 131072 RO
to 3rd block to to 17th block to
24575 R8191 139263 R8151
24576 RO 139264 RO
to 4th block to to 18th block to
32767 R8191 147455 R8191
32768 RO 147456 RO
to 5th block to to 19th block to
40959 R8191 155647 R8191
40960 RO 155648 RO
to 6th block to to 20th bleck to
49151 R8191 163839 R8191
49152 RO 163840 RO
to 7th block to to 21st block to
57343 R8191 172031 R8191
57344 RO 172032 RO
to 8th block to to 22nd block to
65535 R&191 180223 R8191
65536 RO 180224 RO
to 9th block to to 23rd block to
73727 R8191 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 RB191
90112 |0 204800 RO
to 12th block to to 26th block to
98303 R8191 212991 R8191
98304 RO 212002 RO
to 13th block to to 27th block to
106495 R8191 221183 R8191
106496 RO 221184 RO
to 14th block to to 28th block to
114687 R8191 229375 R8191
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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 AINCPU,

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 block 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 Etror (06H)
m casconel|  AOS2H, A2, A3CPU | A2NCPU, ASNCPU AsH, AZESY
A3SNMCA-12 No. 10, No. 11
A3NMCA-18 -— No. 10 to No. 28
ASNMCA-24 — No. 13 to No. 20 No. 13 to No. 28
A3NMCA-40 — No. 21 to No. 28

The UTLP-FN1 Operating Manual or the A2A(S1)/A3ACPU User's Manual
Qive details, ‘
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8.8.4 Batch read 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 read command

\ Character area A

T T T T T T T 1 T T 1 device point uses 4 characters. T T
. Number of Therefore, a 1-word data is
E Head device A h Sum ' A
St | PC Message device points f o . St. | PC
Computer g e | v |E Bl weittioe , nhumber (2 characters [check| expressed in 4 digits {hexadecimal). Cl No. | No.
(7 characters) {hexadecimal)) code K
HiLi{HILL | I I H | L HIL I ] . HILIHIL
R . Data. for the designated
AJ71C24 Designation of the 8| & | po | number of device points | £[ Sum
device range to be read T| No. [ No, | 7designated number of | Ticheck
X : ) device points® X X icode
4 charact
HiLlH characters) HIL

Character area B

POINT

To designate the device range, the following conditions must be met:
e 1 < number of device points <64

e (Head device number) + (number of device points) = maximum device
number

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)

el ' 1 T T T T T T T T Gheck sum is calculated within [T '
Computer |N|o ofF Fie Blol1 2 R e 1 5 oo 2|9 c| this range (The AJ71C24 adds  |¢|o o|F F
Q@ i the sum check code.) K
8] 300 30008, 960 50,520 3000 510 20 50380 303,300, 30| 300, 304 S0 5 ™06 300,300 0,360
. ¥ T T T T T T T T T
AJ71C24 i s E
Chefzksgmlsoalculated TloolerFli 23 2l7 apc|Tla s
within this range X X
020 30y 30 [ 4600, 86|30, T, 35 3 3 41 $20 430005 820 35

e

7

Indicates that: ./

The content of R8190 of block Number 12 is 1234H (4660 in decimal)
The content of R8191 of block Number 12 is 7ABCH (31420 in decimal)
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8.8.5 Batch write of the extension file register (ACPU common command)

Designation Method|

&t. No. ; Station number

Designation in protocol 1 is shown below.

Extension file register
batch write command

\ Character area C
T T T UL L T T
: Number of 1 device pegint uses 4
Computer 5 St. | PC | | Message Hegﬁmdggrace device points | characters, Therefore, a c%:r:k
a| No. | No. wait time (7 characters (2 characters | 1-word data Is expressed [T
(hexadecimal) | in 4 digits (hexadecimal).
HlL(HILL | I Y H {1 _L HiL I ;

AJT1C24 Designation of the device Al o | pe
range to be written ¢l No. | ne.
HILIH|L

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

# (Head device number) + (number of device points) = maximum device
number

Designation Examplﬂ

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 T T T T T T T T T T T T T T T T
¢ ter |E
empuier (Nfo a|F FIEW/0|0 5 R 7 0 1 0/03/0123ABOT3322717
Q
Q5] 300 336, 450 450, 5700] 0m{ 0w Fo 5 3o By Sony 0] X0t T 0w, 31y 5n, 33u] 4420, 300 TP 30y Ty 300, 3201wy 3T
T T
Ad71C24 A
clo 3|F F
K
06 30w, 3301 46w, 45

Indicates that:

The content to be written to R7010 of block Number 05 is 0123H (291 in decimal)
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)
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8.8.6 Direct read of the extension file register (AnACPU dedicated command)

Designation Method St. No. : Station number

Designation in protocel 1 is shown below.

Extension file register
batch read command

\ Character area A
T T | T T 17 T T 1 device point uses 4 characters. T T
i Number of Therefore, a 1-word data is
£ Head device . ; Sum 1 A
St. | PC Message device points . . . st | PC
Computer g No. | No. |N B wait time I é"huan::;Lrs) {2 characters cp:}ed“ek expressed in 4 digits (hexadecimal). % No. | No.
(hexadecimal))
HILIHIL] | L1111 | H i_L JHJL . ; l BILIH[L
- - Data for the designated
AJ71C24 Designation of the ? st | pg | number of device points |E | Sum
i N {*designated number of |T [check
device range to be read x| No. | No. denice pOIiS® X x| eode
4 characters)
HIL|HIL Hit

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 Examplel

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)

! ' T T ' ' Check sum is calculated within ! !
E : A
Computer |n|o ole F[nA|ajo 0 16 3 8 2|0 2|8 2| thisrange (The AJ71C24 adds [51, ¢|F ¢
a the sum check code.) K
5] 300300 461 4514 1, 520 300 30,300 3 B, T 20 320|300 32 0y 32| 4 N 166|300, 300 460 B
T T T T T T T T T
AJ71C24 : 3 £
Chef:ksgm]scalculated Tloolreli2adal7zaseclias
within this range X X
(2] 30 30 4 46 S 2w 3 3 3 £ 0 £ 3mb ] 2

7
-

Indicates that: -~
The content of R8190 of block Number 2 is 1234H (4660 in decimal)

The content of R8191 of block Number 2 is 7ABCH (31420 in decimal)
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8.8.7 Direct write to the extension file register (AnNACPU dedicated command)

Designation Method |

St. No. : Station number
Designation in protocol 1 is shown below.

Extension file register

batch write command
\ Character area C
T T T FT T FE R T T
. Number of 1 device point uses 4
Computer 5 St, | PG |y w| Message He;\gr::;r:ce device points | characters. Therefore, a c?\"::k
P Q No, | No. wait time (7 characters) (2 characters | i-word data is expressed code
{hexadecimal)} { in 4 digits (hexadecimal).
HILIHIL] | 1 A A O H | L HiL ; r

AJ71C24 Designation of the device Al gy | ro
range to be written | No. | No.
1 device point ses 4 characters. HILIHIL

Therefore, a 1-word data is expressed
in 4 digits {hexadeacimal).

POINT[

To designate the device range, the following conditions must be met:

o 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 : 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)

Check sum is calculated within this range

e —— Y

T T [ T LI T 1T T T T T ¥

Computer 0o 3|F FI[Nwloloo s o1 1003|0123 ABO 733 22FC

g pzm

Wy 5] 45 503y 5721300 30y e v 3 S S 30w, 350 0 3, Sy 3 41 420 30, 3T 35, 330, 320 300 460 45

FF

AJ71C24

XO»
[=]
2]

0| 3, T3 46, 450

indicates that.

The content to be written to R8190 of block Number 12 is 0123H {291 in decimal}
The content ta he 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 Methodi $t. Neo. : Station number

Designation in protocol 1 is shown below.

Extension file register test
(random write) command

\ Character area C
T I T T T T T T 17T 1771711 T T T T T1TT1 T T T
E s dNurnber of 1 Sum
t. | PC Message evice points Device number 1 Data {4 ~ Device number Data (4
Computer g No. | No. ET wait time | {2 characters {7 characters} icharacters) {7 characters) characters) im%cek
(hexadecimal)} 1
HiL|H|L; ! H { L 1 Y I O O [ O | L 1] JH]L I T
AJ71C24 A
c| St | PC
I K No. | No.
1 device point uses 4 characters. T

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

Designation Example |

To write data to 3 points : R1050 in extension file register biock 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

]

T T T T LA S S S B BN Skt T T 1 T T T T T L B B B S B
1 1 L

3|F FIET|0O|0 3|05 R1050'1 23407 R212111A1B10R3210!
1 | L

T 1T

Computer

ozZzm
o

05 086|0 A

=

| L
1t Xmy 330 Sy 50| 4y | 30w w33 -'QHJ35»1[52"]1[14[3}“3‘5””7113‘Nr.}zn]:ﬁnyn 300 370y 520y 32y 31wy 3200 3 3w & Ty B 200 3, By 320, 33, 20 30y Ky 304 350, 3o 360 30y 610

T T

AJ71C24

O P

0 3 F F

=

Bt 30, 33w 460 26

Indicates that: -

The content to be written to R1050 of block number 05 is 1234H (4660 in decimal)
The content to be written to R2121 of block number 07 is 1A18H (6683 in decimal)
The content to be written 1o R3210 of block number 10 is 0506H (1286 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

( Monitor )

Editing EM command and trans-
mitting device designation

Read processing

{Executing EM commands)

Data processing
(CRT display, ete)

Change monitor device?

YES

POINT]

(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 registered in monitor data registration are cleared when
the power supply is turned OFF or the PC CPU is reset.

(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 the extension file register (ACPU common
command)

Designation Method |

St. No. : Station number
Designation in protocol 1 is shown below.

Extension file register monitor
registration command
egistrat Character area C

T ! : T

FrT T T T T 17T T T T 771 T T T 17T I
Elst [Pe Messa ceviee points | Devi b Devi b Devi b Sum
. e evice polints VICE numoer evice number ~ evice
Computerg No, | No. |E M| wait fime (@ characlers (7 characters) {7 characters) (Tchargggr:},r check
hexadecimal) code
HiLlHC] | | T O Y B [ R I AR S
AJ7iC24 A
c St | PC
% No. | No.
HILIH]L
POINT
To designate the device range, the following condition must be met;
®1 < number of device points < 20
Desigmation Exampte]

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
J =N
T T T T T T T T T T T

']
T r v T 1 ] v 1t 1 t T 1 ] ¥

T T T T

E
Computer |[N{0 A|F FIEM|D|0 4jC SR 123 4/06R2345 158830551 7R8000[31
Q

5] X0y 4|46, 45m 145 400 300 X0, B4 Fr, 0,52 iy 32y 3y M| By 36 50 320, 330, Ty 350 ] S, 3500 520 S, vy B S| 31 S 52 35 3, i, 30| 330, 31 .
AJ71C24

T

e d

G AlFF

0] a4l 46,3

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 I St. No. : Station number

Designation in protocol 1 is shown below.

Menitor
(extension file register)
command
T T I T T T
E Sum E
5t. | PC Message 5t. | PC
Computer [N| 35 | No (M E| waites B |check N
. . g time No. | No.
@ code Character area B Q
HILIHILY ] | HiLJHIL
T T T T T T T T 1 T T
AJ71C24 s 1 | } s
2| st | PC | Monitor | Monitor | . 1 Monitor (£ Rt
X No. | No. results : results : : results % | code
HICqHiLl 4 | [ [ [ [ | 1 | T [t HIt

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
ﬁ o alr rlm elols s!  Check sumis calculated within this range.
Computer Q AJ71C24 automatically adds the sum check code.
50 00 i 461 400 45 Dl 46| # —
13 3 T 1T LN T | T L L T ¥

1
AJT1C24 oalFFlasotnsaFseiorlsoiiczp
] \ ]

H-W®
»—Hm
[=2]
b3

020 B 1 6] 33 350 30,3 g B B 40 Ky a3 KT i, P 030 v 41

——— e e~
(1) (2 3) {4)

(1) the content of R1234 of extension file register block number 05 is 35011 (13569 in decimal),
(2) the content of R2345 of extension file register block number 06 is 4F5BH {20315 in decimal),
(3) the content of R3055 of extension file register block number 15 is 0150H (336 in decimal),

{4) the content of RBOOO 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 .
ltem Processing Processed per . During RUN
Sym-| ASCII Cominunica- During
bol | Code tions STOP |sw22|sw22
QN | OFF
Beaatgh CR |43H, 52H! Reads from buffer memory.
d 64 words o N o
Batch {128 bytes)
w?it?a CW | 43H, 57H | Writes to buffer memeory.

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.

POINT]

(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)
e 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 commandi)

Designation Method | St. No. : Station number

Designation in protocol 1 is shown below.

Buffer memory read command Charact
\ aracter area A Number of characters = {word length) x 4
I T 1 ™TTT T T 1-word data uses 4 characters. T T
Therefore, a 1-word data is expressed
Com- |E st | Pc Message Head address | Word length | Sum A R . Al gt | po
N| oF CR frighd (5 characters | (2 characters [check| | in 4 digits (hexadecimal}. -
puter |[gMe. [ Ne. waittime  |ieradecimal)) (I(-uexad:;?rnaln P gits ( ) E No. { No.
HIL[HIL | L 111 ] HIL HILIHIL
- | N I N R O N T
. . 1

AJ7T1C24 Designation of the buffer memory |s st | ro : : E| Sum

address range to be read from T|No. [no, {  Buffer memory data | T foheck

HILIHIC] 11 11~ 1 1 ]| HIL

Character area B

POINT

To designate the word length, the following conditions must be met:

o1 < word length =< 64
e (Head address) + (word length) — 1 < maximum address

number (7FFH)

Designation Exampléﬂ
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 -
= T T T T T T T T — T T T
E . A
Computer [Nlo AJF F|C R|0Jo 0 1 8 0/0 2|1 D Check sum is calculated clo A F F
Q within this range K
065n] Dy 1| 86ri 4643 520 300! 300,30, 31, 10, 300 300, 32031 ] % > [ 0w, 41[ 461 36
T T T T T [ F T T T
AJ71C24 ] ! £
T|o A|F FlABCcDi1 23 4|T|D 4
x | X
0200, 1] 4 464 2 33 g | 03] 440, 3

Indicates that:
The content of buffer 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 Writing data to buffer memory (ACPU common command)

St. No. : Station number

' Designation Method |

Designation in protocol 1 is shown below.

Write to buffer memory command

\ Character area C
T 1 T T 1 T T 1T T 7 1T T 171 LA B T

£ Head address | Word length Data to be written to buffer memory Sum

Computer [N S" EC cw Me;ﬁgge {5 characters | (2 characters ! Lo check

Q| No. | No. walt ime [ hexadecimal)) (hexadecimal)) : t : code

HItIH]L] | I | | I T O Lt 11 fHe ; |

AJT1C24 Designation of the buffer memory address Af o | o
range where data is to be written E No. [ No.
HIL|H|L

Number of characters = (word length) x 4,
1-word data uses 4 characters,

[ Therefore, a 1-word data is expressed
in 4 digits (hexadecimal).

POINT

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 |

number “15”.

T T T T T T T T T T T T T T T T
E 1 |
' CompulergOFFFCWOOOGAOOSABCD:I234:6789E5
) 0 35,45 430, 570 50| 0w e 3 41 3041300 T4 528, ot 3y 5 o Y 3 Sty ] iy Y
T T
AJ71C24 A
clo F|F F
K
!
Indicates that: J | Yo S S
ABCDH (-21555 in decimal) is written to buffer memory address 3A0H i
1234H (4660 in decimal) is written to buffer memery address 3A1H
6782H (26505 in decimal) is written to buffer memory address 3A2H

To write 3-word data to buffer memory address 3A0H to 3A2H in the AJ71C24 of station

(Message wait time is 0 msec)

Check sum is calculated within this range

k|
1
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8.10.1 Commands and designation

(1) ACPU common commands

MELSEC-A

Command State of PC CPU
Number of
Points During RUN
m Processin g
e sym-| ascn 9 Processed per | During

bol Code Communications | STOP |[sw22| sw22
ON | OFF

?eaggh TR |54H, 52H E]?:r?j from special function module buffer ° ° °

ry- 64 words
" R . 128 by
Batch ™ |54H. 57H Writes to special function module buffer ( ytes) o o x
wiite ' memoty.
Neote : 0o Executable
b Not executable

{2) Linkable special function modules, buffer memory head address, and
module numbers

Special Function Module Name

Buffer Memory Head Address

Module Number When Loaded

(hexadecimal) in Slot No. 0
ADB1(51) high-speed counter module 80H 01H
A816AD analog-digital converter module 10H 01H
AG16DAl digital-analog converter module 10H 01H
AB16DAV digital-analeg converter module 10H 01H
AB16TD temperature-digital converter module 10H 01H
AB2DA(S1) digital-analog converter module 10H 01H
ABBAD(S2) analog-digital converter module 80H 01H
AB4AD analog-digital converter module 10H 02H
AB1CPU PID contrel module 200H 03H
AB1LS position detection module 80H O1H
ABZ2LS position detection module 80H 02H
AD70(D} positioning module 80H O1H
AD71(81) positioning module 200H 01H
AD71-52 positioning module 200H O1H
AD72 positioning module 200H 02H
AJ71PT32 MELSECNET/MINI master module 20H O1H
AJ71C22 multidrop link module 100CH O1H
AJ71C24(S3/56) computer link module 1000H O1H
AD51(S3) intelligent communications module 800H 02H
AJ71C21(S1) terminal interface module 400H 01H
AJ71B62 B/NET interface module 20H o1H
AJ71P41 SUMINET interface module 400H 01H
AJ71E71 Ethernet interface module 400H 01H
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(3) 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 = B 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 buffer memory viathe AJ71C24, is explained below.
using the AD61 module as an example.

Message format at computer

T 11 T T T T T 7 F T 7T 1T T 11
JHead | BYe | o' |Cata | Data | Data | Data | Data | Data
£ 1 ' ' ] 1
(A061 buffer memory J(AD& buffer mermary Y coos2[0 8|os5[|a0iE201,00i1 200
viewed from the PC CPU | | viewed from the computer el o {500 3000 000 3500 320] 3001360 1300350340 30.«i<5.s 32ni30n 31,,;30.« JOniJIH JZni}On %,
[£4
Address Address
Preset value Lower
; | 82H bits
|
Middle bits| Lower bits | ~ . %0 |
E2H | 40H Middle
‘ 83H bits
Preset value i E2H
I
2 ! , Upper
. Higher bits 84H Ei?s
Q0H i O1H 01H
Mode register
3 85H 00H S
OGH 12H
| 2-phase Mode
2 86H register
12H
87H O0H

¢

POINT

The buffer memory of each special-function module 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 memary.

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 I/O
address expressed in 3 digits.

Special function module number: 0AH

Special function module number; 07H —

Power PC CPU Special Special
supply module Input OCutput Input Output function Input function Cutput
module module module
18 peints | 32 points | 32 points | 18 points | 32 points | 18 points | 32 points | 32 points
00toOF 10to2F 30tod4F S50te5F 60te7F BOto8F QO0toAF BOto CF
[ Special function module number: H13
Power Special
supply Input Output Qutput function QOutput
module madule
16 points | 32 points | 32 points | 32 points | 32 points

DO toDF  EO toFF 100tc11F 120 to13F 140 to15F

(2) Precautions with special function modules occupying two siots

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,

A84AD, etc))
T
! Special

(Vacantslot) , function
I module | ... Special function module number: 62H
1

16 points | 32 points
00 to OF 10to 2F

(b) Modules with the rear slot allocated as the empty slot (A61LS, etc.)

'
Special ‘
function  (Vacantslof)
module | .. Special function module number: 01H
32 points |, 16 points
COte 1F 20to 2F
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{c) Modules with the special function module allocation and /O alloca-
tion mixed (A81CPU, etc.)

T
. Special )
function r!lzz:tl e
module | T L Special function module number: 03H
1
64 points |, 64 points
00 to 3F 40to 7F
(3) Module numbers of special-function modules at MELSECNET remote
I/C stations
The module numbers of special function modules at MELSECNET
remote stations are determined by link parameters setting at the MEL-
SENET master station.
' L/R MelL M>R | M<R M - L/R M« L/R
NO. B w w w Y XY X Y/X
R1 ———— ———-— | 28C-309 | QF9-15E | 400—48F | 00D-Q8F | 430-44F | 030-04F
Rz -———- -——- | 215-24F | 080-0A3 | 510-67F | 0O10-17F | 500-65F | 0CO-15F
R3 -——— -——- | 1B6-214 | 15F-1B5 | 270-32F | 050-10F | 220-28F | QCC-O6F
I/O addresses viewed Y:JO th X/Y30 Y50 Y70
from the remote station S aF ;7: 6*2 Btf:>
Power Special
Remote /O supply AJ72P25 Qutput Output function Qutput Qutput
station No. 1 module module
32 points | 16 points | 32 points | 32 points | 32 points
. Link parameter Y400 Y420 X7¥430 Y450 Y470
I/O addresses S o o L Lo

I— Special function medule number H44
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8.10.3 Reading data from the special-function module buffer memory (ACPU common command)

Designation Method| St. No. : Station number

Pesignation in protocol 1 is shown below.

Special function module buffer 2 characters
memory read command (hexadecimal)
1 Character area A | Number of characters =
3 (byte length)y x 2
T T T T 11 T T T 1-word data uses 2 characters. Tt
E Head address | Byte iength | Special func- | Sum Therefore a1-byte data is ex- Al g PG
Computer|N | St | PC 1 g[Message| 5 characters | (2 characters | tion module |check g A N c| st
puteri s No. { No. wait time| (e adecimal)) (t(nexadecimam number | code | | Pressed in 2 digits (hexadecimaly] || Mo | Ne.
HILIHIL] | I | H | L H [ L JHIJL HILIHIL
T T T T T FT 171 T
AJT1C24 Designation of the special function 8| g | pe | JAemorydata el sum
module buffer memory address ; No. | No. i Lo ; %’;"dﬁ;‘
1 r 1
range to be read from el ey e Bae

Character area B

POlNTl

(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 read the data from buffer memory address 07F0H to 07F3H (4 bytes} of the special-function
module (module number 13H) lcaded at /O numbers 120 to 13F 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 Ll T T
£ - A
Computer [N|0 ofF F|T Riglo 0 7 F oo 4+ 3} 7 Check sum is calculated cle FlF F
@ within this range K
5| e 0ol 60 0, S, 300 B 0, o, 0 T M i B o ) 4 — C:\,' o] 0] 5 45
T T
AJ71C24 s 1 1 1
TOOFF12:78:43:65T93
This indicates that special function X I I | X
02 30w 300 46, 46m] 1wy 3ree Py 38y ey 33y 3, 350] 03| 300,35

module I/O allocation is 120 to 13F

Indicates that:

The contents of buffer memory address 007F0H is 12H
The contents of buffer memory address 007F1H is 78H
The contents of buffer memory address 007F2H is 43H
The contents of buffer memeory 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
memeory write command

l ) Character area C
T I I T 171 T I i MI [ d [ I
emo ata to be
E 5t BC Message Head address | Byte length |Special function module writtenry Sum
Computer ([N no. | Mo, | T W] wait 1in£';|e (5 characters | (2 characters | number 2 characters ! [ ' check
Q - . {hexadecimal)} [(hexadecimal)) (hexadecimal) : ! ! code
' ]
HitHlLl | I H | L H 1 L HILIH|L] JHIL|H Tt I I
AJ71C24 Designation of the special function module é st | Pc
buffer memory address range to be written k [ No. | 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).

POINT|

(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 1o 27FDH (4 bytes) of the special-functior

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 1

q
LI T T T T T T T i T T

L L 1

Computer ¢ 1'C D'A B'E F[A A
t 3 !

Q 5I/F F|TW{0|0 27 F A0 4|1 3

E
N
Q
Oy

o 350450, 5 540 57300 00 0 3 50 i 0 30 3 030031 g3 i B 85, 858 82

AJ71C24

KO
o

This indicates that special function
module I/O allocation is 120 to 13F

S| F F

O | 300, 3on] 46y 0

Indicates that:

Data “01H" is writlen to address 27FAH
Data “CDH" is written to address 27FBH
Data "ABH” is written to 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
Item Svmbol ASCII Processing During During RUN
ym Code sToP
SW22 ON $W22 OFF

Remote RUN RR 852H, 52H | Requests remote RUN of PC CPU. o o o

Remote STOP RS 52H, 53H | Requests remote STOF of PC CPU. o o o

PC CPU Reads if the PC CPU is model

modle mode PC 50H, 43H | A1N, A2N, A3N, A3H or o ] [}

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 AUN STOP PAUSE STEP-RUN
from
computer Remote
STOP 8TOP 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.

{bY The clearing of data memories on receiving a remote RUN instruction depends on the
states of special relays M9016 and M9017 as shown below.

Special Relay
Data Memory State
M9016 MS017
OFF OFF ZC CPU enters the RUN state without clearing remote STOP
ata.
OFF ON Remote STOP data is c¢leared 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 ¢leared.

Always reset special relays M3016 and M9017 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

|

T 1 1 [
RR Sum
St. PC Message
Computer | N or e check
P a| Ne. | Ne. RS wait time | 185

HILJHIL | HitL I T
AJ71C24 A
c| St (5]
No. No.
HELIH]L

Designation Examples|
Remote RUN control of PC CPU in station number “5”

Example 1:
{(Message wait time is 0 msec)
Sum check is calculated
within this range
b T T T q
E
ComputergcsFFHROC5
05 | e, 35w | 460, 460 | 52w, 52 | 30u { 434, 35w
T T
AJT1C24 A
cC|lo 5 F F
K
061 | 30u ; 350 | 46n , 46x
Example 2:  Remote STOP control of PC CPU in station number “0”

(Message wait time is 0 msec)

Sum check is calculated
within this range Y

T T T

¢ of(F F|R sS|o0o]|C 1

ozm

Computer

05w | 30y 30n | 46k [ 46w | 52w ) 53u | 30w | 434, 31n
T

AJ71C24
o o|F F

Q>

08w | 30u ; 30 | 46u | 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‘(’l?:x:‘:’:;r:;?d PC CPU Model Name C;’::Az;‘:r:;‘)‘“’
AOJ2HCPU 98H A3CPU, ASNCPU ASH
A1CPU, ATNCPU A1H A3ACPU 94H
A2CPU(-S1), AZNCPU(-S1) A2H A3HCPU, ASMGPU AdH
A2AGPU 92H A?3CPU AzH
A2ACPU-S1 93H AJ72P25/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
T T l T T T
E Sum A
Computer |8 St. PC | p | Message | 300 o| st PG
Q No. No. wait time code Character B area K No. No.
' HlL|H]L HiL : : , : HILiH|L
AJ71C2
4 Sl s | pe PCype |5 |Sum
X No. No. | (2 characters) code
HILJHTL H | L H|L
Designation Example]
' To read PC CPU model name at station number “30” (Message wait time is 0 msec)
Sum c¢heck is calculated
within this range
- T T 1 . T
E i A
Computer | N |1 E|F F|P Clo|C 5 Sum check is calculated cl1 E|F F
Q within this range K
050 | Siny 450 | 60yt [ 00, 630 [ 00} i3 B] 4 Y AT A
AJ71C24 l s . 5
T 1 7 i
This indicates station number "30" X FoRpA e X °
(1E in hexadecimal) m 3n | A | 48w, 48w | Shw, 33 ) 03n | 370 3B
This indicates PC CPU module name of A3 or A3N CPU
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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)

(2)

(3)

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 will not work correctly.

Befare 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, if 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.

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.

8-80
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8.12.2 Program read/write control procedures

{1) Reading

( PROGRAM READ )

Execute parameter data read
command (PR)

Execute main sequence
program read command (MR)

Execute main sequence T/C set
value read command (MR)

b (if there are no subsegquence 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 comimand (VR)

T
‘[j____ (if there is no comment data) —

Execute comment data read
command (KR}

(if there is no extension comment data)

Execute extension comment Execution possible only with
data read command (DR} | " A2A CPU and A3A CPU

( READ COMPLETE )
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(2) Writing

(

PROGRAM WRITE ’

Piace the PC CPU in the STOP status

using the remote STOP function (see
Section 8.11).

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)

(if there are no subsequence programs)

Execute subsequence program
write command (SW)

Execute subsequence T/C set
value write command (SW)

MELSEC-A

Execute microcomputer main
program write command (UW)

Execute microcomputer sub-
program write command (VW)

(if there are ne microcomputer programs} ——— —

(If there is no comment data)

Execute comment data write
command (KW)

{if there is no extension commant data)

Execute extension comment
data write command (DW)

Execution possible only with

A2A CPU and A3A CPU

C

READ COMPLETE )

After writing the program, return the
PC CPU to the RUN status.
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8.12.3 Parameter memory read/write

(1)

Commands and addresses

(a) ACPU common commands

MELSEC-A

(b) Parameter addresses

Command Number of PC CPU State
Points .
Item Processing Processed per . During RUN
Symbot | ASCI Communica- | During
code tion STOP swa2 swza2
ON OFF
Batch read PR gg:‘ Reads parameters. o 0 <]
128 bytes
. 50H, .
Batch write PW 57H Writes parameters. o X X
Analysis 50H Causes the PC CPU to acknow-
Y PS ' ledge and check rewritten o X P
request 53H
parameters.
Note TR Executable

........ Unavailable

There are 3K bytes of parameter memory, addresses 00000H to
0OBFFH. For addresses, use 5-digit ASCIl (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 still stored in the
work area.
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(2) Parameter memory batch read (ACPU common command)

Designation Method |

Designation in protocol 1 is shown below.

Parameter memory read commancd

8t. No. : Station number

Number of characters = (Byte

Character area A length) x 2.
T T t T T TT 1 T 1-word data uses 2 characters., T T
Parameter Therefore, & 1-byte data is
E Byte length | Sum 'Y i A
Computer [N| St |RC |p r| Message |head addiess| o characiers [check| | expressed in 2 digits c| & [FS
al No. | No. wait time | (5 characters hexadecimal) de - g Ne. | No.
hexadecimal) adecimay | co (hexadecimal).
HILIHILY] | I | H | L jHjL - HILIH|L
L L LB N T
AJT1C24 Designation of the parameter s Parameter datato | g4 g
T St. | PC | be read T lcheck
memory address range to be read| 7 | No. | No. R x |Gl
. T <ode
BILIHILIHILIAILE JHIL] [BIL

———— e
Character area B

POINTI

#1 < byte length < 128

To designate the byte length, the following condition must be met:

Designation Example|

Check sum is calculated
within this range
L2

T T T T T

T T T T

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)

A
c

02| 304, 354

- |E .
Cotm Nlo s5|F Flp Rlolo 0 2 8 olo 4| 2 1 Check sum is calculated o s|F F
puter |q within this range K

050 ] Hu 350} 4600, 4o ) Hw, 52| Fon | 300 | 300,320, T 0] Bow T S0y ) A —5 vy L 050 30n, 350 ] 48, 450
T T T T T L I
AJT1C24 S ! ! ! E
7 Tlo 5{F Flo FIE plA aic B/ TlF 2
x 1 1 t ¥
361t 46| T0w, 450 1450, #4410, 300 ) 430, 42| 030 | 46, 320

Indicates that:

The contents of parameter memory address 281H is EDH
The contents of parameter memory address 282H is A9H
The contents of parameter memory address 283H is CBH

The contents of parameter memory address 280H is OFH —

8-84
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(3) Parameter memory batch write (ACPU common command)

Designation Methoﬂ

' Designation in protocol 1 is shown below.

Parameter memory write command

St. No. : Station number

1-word data uses 2 characters.

digits (hexadecimal).

l Character area C
T T T T T 1 T T T 11 T T T
Parameter Parameter data

Computer NI St | PG 1p | Message head address (2 enaraciars hedk

g| Ne- | Ne. wait time I(Ie:ag;t?ngls) hexadecimal) ~ code
HIL[HIL] | I | i | | I ! JH]L | |
AJ71C24 Designation of the parameter Al s | pe
memmory address range to be written E No. | No.
HILIHIL

Number of characters = (Byte length) x 2.

Therefore, a 1-byte data is expressed in 2

POINT

®1 < byte length < 128

To designate the byte length, the following condition must be met:

Designation Example|

' station “0". (Message wait time is 0 mseq)

Check sum is calculated within this range

T T T T T T T T T T T T T T
I L |

E
Computer NO0FFPW0005A00435:ED:A9tBC
Q

S| H0, 300n] 8520, 46| S0n  57m) 20w | 30y 300e 3500, 4100 00| B Je | T, 35| 85wy 300y A1y 3B | 420, 834

e

3 H

To write 4-byte data to parameter memory addresses 5A0H to 5A3H of the PC CPU in

' AJ71C24
Indicates that:
Data "35H" is written to address 5A0H

Data “EQH" is written to address SATH -+
Data “A9H" is written to address 5A2H
Data “BCH" is written to address BA3H

0 0; F F

E e b

o

] 302, 30| 460 | 46
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(4) Parameter memory analysis request (ACPU common command)

Designation Method | St. No. : Station number

Designation in protocol 1 is shown below.

Parameter memory analysis request command

|

Sym
Computer |N| §5 | ke | PS | Warrme |<heck
HIL[H]|L | HIL . .
AJ71C24 A
Sl Ne. | Ne
K
Hlt|H]|L

Designation Example |

To request parameter memory analysis after writing parameter to the PG CPU in station
number “5". (Message wait time is 0 msec)

Check sum is calculated
within this range

-«

T T ¥ ¥

Computer o 5{F £lpP sloic 4

] 300y 3501 | 46n | 46n | S0n ) 53| 30n) 430 Iu

AJ71C24 o s|F F

O»

06| 30m 35u | 45m ) 46m
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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 .
: During RUN
Item Sym- |ASCII Processing Processed During
bol |Code per Com- | gyop |SwW22i SW22
munication ON | OFF
Except T/C Reads main sequence pro-
. set value 4DH, | gram. 64 steps
Main MR 52H [} o o
TIC set value Reads T/C set values used in 64 points
Batch main sequence programs. P
read
sE:tcszltuEC Reads subsequence program. | 64 steps
Sub sa | oM. o o | o
T/C set value Reads T/C set values used in 64 points
subsequence pregrams. pol
E:tc\el;a:;uzlc \é\'rr;t:s main sequence pro- 64 steps o o* <
Main MW ‘gﬂ'
T/C set value Writes T/C set values used in 64 points o o X
Batch main sequence programs. P
write
E:tcsapltu-gc Writes subsequence program. 64 steps [+] o* X
Sub sw | 23
Writes T/C set values used in .
T/C set value subsequence programs. 64 points <] o X
Note 1 O Executable
b QN Not executable

* 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) MA050 {signal flow conversion contact).....OFF (A3CPU only)
i) M9051 (CHG instruction disable}............... ON

POINT

When reading or writing the timer/counter setting values using the se-
quence program read/write command, range designations of T0 to T255
or CO to C255 are possible.

Extended ranges of T256 to T2047 and C256 to T1023 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.
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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 ASCIl are shown in the table below.
Example:
To read the set values T0 to T63
Head address = FEOOH Command = MR

Sequence Program Designated Step for Protocol
TO set value FECOH
T1 set value to T255 set value FEO1H to FEFFH
C0 set value FFOOH
C1 set value to C255 set value FFOtH to FFFFH
Step 0 0000H
Step 1 to Step 30718 (30K) 0001H to 77FEH

Calculation of designated step

Timer :Tm = FEQOH + 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 ASCII.
Example:
Data designated to change T10 setting value K10 to K20Q......0014H
Data designated to change T11 setting value D30 to D10...... 800AH

Ladder Exampie in Program Setting in Program Setting in Protocol
Ko Q000H
K100

— T . 001K
Ke 0008H
KLIIEIE] K10 000AH

—<CIHI] >— to to
K32767 7FFFH
D] Do S000H
—< TN >— D1 B00Z2H
D2 B004H

DI to to
—<CLIN] >— D1023 87FEH

Calculation of protocol setting value

Km = 0000H + n
Dm = 8000H + 2n
where, m = device number
n = hexadecimal value of device number
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(2)

Sequence program batch read (ACPU common command)

Designation Method|

St. No. : Station number

Designation in protocol 1 is shown below.

Number of characters = {Number
of steps) x 4

Character area A
o T — T T T 1 step (16 bits) uses 4 characters. T T
. Therefore, 1 step is expressed in 4
= MR Leading step | Number of steps | Sum . ! . A
Computer N h?:) SC or ‘I\;lg_f;stian%e {4 characters | (2 characters |check digits {hexadecimal). c St' SC
Q - [No- | sR tume | hexadecimal) | hexadecimal) |code g | Ne. | Ne.
BlL|H|t] | L1 1 i H|L HIL[H|L
T T rT 1T T 1T T 1T°1 T
AJ71C24 Designation of the step Sig {pg | Seavence 9™ e |sum
T : T [check]
range to be read x | Ne. | Ne. (ot % [code
b 1S 9 S Y Y Y O HlL

Sequence program batch read command Character area B

(MR for main and SR for sub pregram)

POINT

(1) To designate the number of steps, the following condition must
be met:
e 1 < number of steps < 64

(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 ‘[ 1
E ; A
Computer |N|o o/F FlMRlo[o 0 6 4]0 alE e Check sum is calculated c
Q within this range K
530 300 2 36 0 52 0 20 0 3 ok My I 25 B0 # — 2y o
T T T T T T ¥ T T T T 1
AJT1C24 s | | .
i FF T 4
Step 100 is expressed as {00 400113002!1011)( !
0064H in hexadecimal 020 3030086086 g 30, 303 T8, X0 30, S ST B 3 T 38

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 J

-
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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

r 1T T T T T T
E i A
Computer |[Njo olF F|s Rlo|F E 3 2/ 0 3 1 4 Check sum is calculated cloolFF
Q within this range K
5] 300, 300 60 46 50 52| 30 464,50, 3 320 W 30 1o 3] 94— N o068
T T T T T T T T T T T T T T
AJ71C24 s . | 5
T50 is designated as FE32H fleo|F Flaor 518 1 74l2002 s e
] 30, 300 48] 3 0, 3333 37t 3003, 203w 350, 30

{ndicates that:
The set value of TS0 is 3015H (K12309) ——

The set value of T51 is 8174H (D186)
The set value of TG2 is 2002H (K8184)
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(3) Sequence program batch write {ACPU common command)

Designation Method| $t. No. ; Station number
' Designation in protocol 1 is shown below.
Character area C
I A I T T 1 T T T T 7
E Mw Leading step |Number of steps Sequence program Sum
st | PC M ; ‘ ‘
Computer I8\ No. | Na. | & | wait e | exmoesman | Soencomimay | o~ 1|
RILIHILT ) L 1 1 | | | | HIL l l
AJ71C24 Designation of the step é st | pe
range to be write K | No. | No.
Sequence program batch write command HILIHIL
(MW for main and SW for sub program) Number of characters = (Number of steps) x 4.
1 step (16 bits) uses 4 characters, Therefore,
1 step is expressed in 4 digits (hexadecimal).
POINT
' (1) To designate the number of steps, the following condition must

be met:

e 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 |

Exampie 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 =
— T T 1 T T T T T T L L T L) T T T T T T T T T
£ i 1 }
' Computer gooFstoo 1 F404105540FaA2A06570a3873
Q5| Mg | 481 450 ] T 570e) Mol ey 311, 4600y S0} Ky M| 3y Ky 35N|35KJ3‘M30N ﬁwﬂhjﬂmﬂn m,liu:.}?n,ﬂc 41wy 3] 37wy 33m
T T
AJ71C24 A
Step 500 is expressed as C|o o|F F
01F4H in hexadecimal K
05| 30 0046 85m

Indicates that:
1055H is written to step 500 (1F4H)
40FAH is written to step 501 (1FSH)
2A05H is written to step 502 (1F6H)
70A8H 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

‘_1 T T T T T T T T T T T T T T T T T T T T T
Computer EosFFMwoFEsao44oo1iaooai0502£aazEss
] 00, ] 46m $5] 40m 57w 30 46, 45, 5, 3] T, 300, T3 3t Kt g e 30w 35 Y0 30 S e 245003 3 I
AJ71C24 A
T100 is designated as glo s FF
06| X0n, 358 | 46w 464

FE&64H

Indicates that:
4001H (K16385) is set to T100 «———
8002H (D1) is set to T101
0502H (K1282) is set to T102
832E (D407) is set to T103
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8.12.5 Microcomputer program read/write

(M

Commands and addresses

Commands and program addresses to read and write microcomputer
programs are explained below:

{a) ACPU common commands

Command Number of State of PC CPU
Points Buri RUN
It Processin Processed per uring
em sym-| Ascll 9 s i | During
bol Code tion STOP |sw22| sw22
ON OFF
Main | UR |55H, 52H | Reads microcomputer main programs.
Bateh 128 b
read ytes o] o [}
Sub VR |56H, 52H | Reads microcomputer subprograms.
Batch Main | UW [55H, 57H § Writes microcomputer main programs.
w:riit(; 128 bytes o o* X
Sub [ VW |56H, 57H [ Writes microcomputer subprograms.
Note : o..... Executable
b U Not executable

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

1) he 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 program is
being run).

3) The PC CPU special relay is in the following state;
M8050 signal flow conversion contact: OFF (ASCPU only)
M9051 (CHG instruction disable) : ON
(b} Microcomputer program address

Microcomputer addresses are designated in the protocol as fol-
lows:

1) The range of addresses that can be setfor each PC CPU is shown
in the table on the next page.
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Microcomputer Program Microcomputer Program
CPU Model Capacity Addresses
AOJ2HCPU
AZCCPU Max. 14K bytes 0000H to 37FEH
A1CPU
ATNCPU Max. 10K bytes 0000H to 27FEH
AZCPU(ST)
A2NCPU(S1) Max. 26K bytes 0D00H to 67FEH
A3CPU
A3NCPU Main and sub
A3HCPU Max. 58K bytes 0000H to E7FEH
A3IMCPU
A73CPU

2) Addresses are set by converting 4-digit hexadecimals into ASCIL.

3) A character area error 06H occurs if the following condition is

not met:

Head address + (number of bytes) — 1 = microcomputer pro-
gram capacity.
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(2) Microcomputer program batch read (ACPU common command)

Designation Method| 8t. No. : Station number

Designation in protocol 1 is shown below,

Microcomputer program batch read command
{UR for main and VR for sub program)

Number of characters = (Number
Character area A of bytes) x 2.

T 1 T 1 T T 1 address uses 2 characters. T T
Therefore, 1 address is expressed
El st | Pe UR Message Head step [Number of bytes | Sum in 2 digi h dec | P Al st | pe
Computer N[350 | (o | or ae | (4 characters | (2 characters [check || in igits (hexadecimal). Sl e | N
o] : - ve [ W8 ® | hexadecimal) | hexadecimal) | code K[ Ne- | Ne-
HILIHIL] | L 1 1 | HIL HILIHIL
g T T T T T T 1711 T
AJ71C24 Designation of the 5| s | po Mictocomputer program [ g | gum
T : [ ! [ | T |check
range to be read from x| Mo | No. : ' i : 3 |cheat
HIbfHILE 1] 1 1] | .| HIL

Character area B

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 Examplel

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)

Check sum is calculated within

E T T T T T T [ T T this range A T
Mo o|F Flu R|olo 3 £ 8;0 6|0 & (Sum check code is added by clo o F F
Computer  |Q | the AJ71C24) K
i P P T e ——— R
y T T I
i s | [ | I €
AJ71C24 Check sum is calculated T|o ofF F|3 4|1 A|7 B|B F|1 2|5 8[T|9 9
within this range X | | | | | X
] Yo o 460450 330, H 3y 57 620y 820 85,31, T2 35w, 35 03] Hhy
Indicates that: N
{1) the contents of address O3E8H is 34H, (M @ ) {4) (9 (8

(2) the contents of address O3E9H is 1AH,
{3) the contents of address 03EAH is 78H,
(4) the contents of address O3EBH is BFH,
(5) the contents of address 03ECH is 12H, and
(6) the contents of address 03EDH is 58H.
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Microcomputer program batch write (ACPU common command)

Designation Method|

Designation in protocol 1 is shown below.

Microcomputer program batch read command
(UW for main and VW for sub program)

Character area G

St. No. : Station number

of bytes) x 2.

1 address uses 2 characters.
Therefore, 1 address is expressed
in 2 digits (hexadecimal).

[ Number of characters = (Number

I T 1 T FT T 1T T
Microcomputer program

E uw Head step | Number of bytes Sum

Computer [N ﬁ; 55 or meﬁsﬁa‘,ﬁg (4 characters | (2 characters ! ! ! I check

ol e | vw | WR hexadecimal} | hexadecimal) : Ll : code

1
HIL [HIL | | ] 11 ] 1 3 I I 1. W S
< TV I T
AJT1C24 Designation of the A

range to be read form E 3:, 53
HILIHIL

POINT]

capacity

To set the number of bytes, the following conditions must be met:
® 1 < number of bytes = 128
® (Head address) + [(number of bytes) — 1] < Microcomputer program

Designation Examplel

Check sum is calculated within this range

T T T

T 1T 1 T U 1T Tt ¢ U Tt °1

To write 6 bytes of a microcomputer program to the area beginning with address 1338H
{5000 in decimal) in the PG CPU of station number “27. (Message wait time is 0 msec)

E | | | | | |

Nlo 2/F Fluw|oi1 36 80 61 2ABS5F7C4309ACa
Computer Q | | | |

5|30 3204 ] S50y 57 3] 3 33 38 0, B 31,,nw..42",55.,45_,!gn.43n,5n.m!san..n, 431,

M M S e A e e e ¥ T
AJ71C24 M @ @ @ 5 E Ao ale e
K
Indicates that; e R L

(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) @AH is written to address 138DH.
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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 During RUN
t i
Item sym-| ascr Processing Pézc:‘:;suencicp:r During
bol Code tion STOP |swzz2|swz2
ON | OFF
Batch .
read Main | KR |4BH, 52H| Reads from comment memory. 128 bytes o o o
Batch .
' write Sub 7 KW [4BH, 57H | Writes to comment memery, 128 bytes o [ o
Note @ o..... Executable
) ST Not executable

(b) Comment memory addresses

The area to store comment data is managed using relative addres-
ses from the head address 00H.

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)

8) A character area errar 06H occurs if the following condition is

not met:

Head address + designated number of bytes

memaory capacity.

= comment

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 0OH.
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(2) Comment memory batch read (ACPU common command)

Designation Method]

Designation in protocol 1 is shown below.

Comment memory batch
read command

St No. : Station number

\ Character area A Number of characters =
T T T T (Number of bytes) x 2. T
€ Head step | Number of bytes | Sum 1 address is expressed in | 1,
St | PC Message St. | PC
Computer |N K R s {4 characters | (2 characters |check c . C
P o] No. | No. wait time hexadecimal) lgexadecimal) code 1byte (2 chara ters) K No. | No.
HILIHILL | 1 | ! HIL — T 'S — | HILH|t
™
AJ71C24 Designation of the sla |pe| Comment Ielgn
range to be read ME™S memaory T [check
9 x | No. | No. bt X | code
| 1
HILIHIL] [ ]} | HlL

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 7DOH (2000 in decimal)
in the PC CPU of station number“1”. (Message wait time is 0 msec)

; . . ——— . Check sum is calculated within :
£ ! this range A
Mo 1\F FIK Rj0[0 7 D 010 6|F B (Sum check code is added by clo 1|F F
Computer Q i th K
X e AJ71C24) .
05| 300y 3146 86 48 S20E | Fy 3Py A H0my 300 3B 2] 4 * e |05] 30 31 45w 461
\—/4 T T T 1 T 1 1 1 [ L E)
" s 1 1 1 | 1 E
AJ71C24 Chepk sum is calculated Tlo 1F £|1 21a 814 31E F11 c15 7]5|a 8
within this range X I I 1 ! 1 X

I [ ]
0 30 346y ] 30 308 g 0 3 3 K S 3 35, ST 0 41 30

) @ @ @ B E)

Indicates that:

(1) the content of address 07D0H 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) Comment memory batch write (ACPU common command)

Designation Methodl St. No. : Station number

Designation in protocol 1 is shown below.

Comment memory batch read command

\ Character area C

.

T ! [ T !

€1 gy I pe Message | ad address iNumber of bytes | Data for the desigrated | Sum
Computer [N gs | ya (K W Gait tir%e (4 characters | {2 characters | number of bytes (‘number [check
Q . . hexadecimal) | hexadecimal) of bytes* x 2 characters) | code

HILIH[L] | L1 ] I HIL . I
AJ71C24 Designation of the A
st | PC
range to be read S| Ne. | 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] = 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

‘r T ‘ T { T [‘“‘ v L T 1 T T T T r D]
El Lo
iNig o|F Fik wiolo B 8 afo ais e}g A}E 5}1 zlc o
Computer ]l : : ‘ \ % i l { {
SRE 0480 T S S i o 1042 0 ity
S N
noo@ (@ AL
AJ71C24 @ ® o Cio o|F F
K
|
Indicates that:

{1) 56H is written to address 0BB8H,
(2) SAH is written to address 0BB9H,
{3) B5H is written to address 0BBAH, and
(4) 12H is written to address O0BBBH.
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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
Point |
Item Processing Processed ] During RUN
Sym-| ASCH Per Com- During
bol | Code munication | STOP |sw2z2| sw22
ON OFF
Reads from the extension comment
Batch read DR |44H, 52H memory. 128 bytes 0 o o
Batch write DW |44H, 57H | Writes to the extension comment memory. 128 bytes o <] %
Note : o....... Executable
b O 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 64K 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) Acharacter error “06H” occurs if the extension comment memory
capacity is not equal to or greater than [head address + (set
number of bytes - 1)].

OH.

POINT

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

8-100
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{2) Extension comment memcry 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

N Character area A Number of characters =
T T 1 L B T T {Number of bytes) x 2. T T
E Head address |Number of bytes | sum || 1 address is expressed inj |4
St. | PC Message St. | PC
Computer |N R iy (5 characters {2 characters |check 1byte (2 characters). J <
P a| No- [ Ne wait time hexadecimal) hexadegimal) code yte ( ) K | No. | No.
HILIHIL] § I I l H|L i I - I, . HILIH|L
- ; ’ Data in exten-
AJ71C24 Oesignation of the Sl e | re o Com E| Sum
range to be read T|No | No | mentmemory [T jcheck
| |
HIL[HIL]L [ HIL

Character area B

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] = 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)

S Check sum is calculated within

T T T . T
£ | | i l this range Ca i
Nio 1|F FID RlOJO 0 7 D00 GI24 (Sum check code is added by tclo t]|F F
Computer Q : | i i K |
: v AJ71C24.) |
(5] Y 3 ] S0 S 30 S T, S i, T 10 S| - R N e
+ . T T T LS S S T SR ——
AJ71C24 Check sum is calculated Sl ile fiv 2iaele aE F o1 C‘fﬂgh .
oo oz, ; |
within this range N A B4 3E F1 Gy ‘
" Lowl ] !

00t T 3 S Ty Ky T 2 Mo 3 5 2 My g 3 P B

M @ @ @ B E

Indicates that:

(1) the content of address 07D0H is 12H,

{?) 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 Q7D4H is 1CH, and

(6} the content of address 07D5H is 57H.

8-101
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Batch write of data to the extension comment memory using an AnACPU
dedicated command is shown below.

Designation Method |

A\

Designation in protocol 1 is shown below.

Extension comment memory batch write
command

Character area C

St. Ne, ; Station number

Head address

T T I I

"Number of bytes

Therefore, 1 byte data is ex-

( 1 byte

E st | Pe Message Data for the designated | Sum
Computer [Nig- |y [DW wait '(ir%e (5 characters (2 characters | number of bytes {‘number |check
Q - - hexadecimal) ; hexadecimal) of bytes® x 2 characsters) | code
HILIHIL | I I I B | [ HlL . :
AJ71C24 Destination of the é st | pg
device range for writing i | No. | No.
uses 2 characters, HILH|L

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] = extension comment
memory capacity

Designation Examplil

Comoputer

Check sum is calculated within this range

T T T
E

N(o O|F FID W
Q

Q501) 0y v 45 55w} B 5T

o0 0 BB B8

T
0 4

|
30 Bt Yo 420, 42, iy 3o Hn

T T T T T T
56:9A135T12F5

| | i
35 g 39 4T w420, 35w, 3 300 46, 36

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)

AJ71C24

Indicates that:

(1) 56H is written to address 0BB8H,
(2) SAH is written to address 0BB9H,
(3} BSH is written to address 0BBAH, and

(4) 12H is written to address 0BBBH.

M
@ & @

O

FF

Hny 3

6y

8-102



8. COMMUNICATIONS USING DEDICATED PROTOCOLS

8.13 Global Function

MELSEC-A

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 simultaneous start,
etc., to the PC CPU.,

8.13.1 Commands and control
(1) ACPU common commands

Command State of PC CPU

. During RUN
Item Svmbol ASCII Processing During

ymbo Code STOP | SW22|sw22
ON OFF

Global awW 47H, 57H Turns ON/OFF Xn2 of the AJ71C24 loaded in each PC o o o

CPU system.
Note : o......Executable

(2)

Control

This function switches the Xn2 input signal at each AJ71C24 in ali

stations linked to the computer.

{a) Xn2 is determined by the I/O addresses of the AJ71C24s.
Exampie; 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.

(c) This function is a command from the computer. A reply is not given
by the AJ71C24.

{d) Xn2is cleared from any station when the power supply to the station
is turned OFF or when the CPU or the station is reset.

8-103



8. COMMUNICATIONS USING DEDICATED PROTOCOLS

8.13.2 Setting the global function (ACPU common command)
Designation Method | St. No. ; Station Number
Designation in protocol 1 is shown below.,
Global fune¢tion command
\ Character area A
T T T I
E ' P F
Computer o N fo G W et e ﬁcf.-ﬂl\?é‘é’t’?r?' check Gode
H | L H | L 1 H | L

AJ71C24 l

Xn2 is turned ON when datavalue is 1 {31H).
Xn2 is turned OFF when datavalue is O (30H).

Designation Example |

To turn the Xn2 of AJ71C24 ON at all stations. (Message wait time is 0 msec.)

Check sum is calculated
within this range.

T T T
" T
Computer SFFFFGW01 T 7
5w ] #6460 | $6m | 46w | 47y 7] Hul 31w |0, 3w
AJ71C24
Designate “FFH" to turn ON Xn2 at all stations. Indicates that the Xn2 of
To turn the Xn2 of a specific station ON, desig- AJ71C24 at all stations is
nate that station number (*00™ to “1F") turned ON.
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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.

TO
PC CPU | instruction
(Sequence
program)

AJ71C24

Address Buffer memory

109H Head address Dedicated

protacols

10AH Data length 1to 4
;/ ¥ x> — | Computer
L n

7 : 1

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.

made simultaneously.

It acts as an interlock to prevent on-demand requests being

Handshake Signal

Description Signal Turned ON/GFF by

Xn3* ON

During execution of on-demand function
: transmission underway AJ71C24
QFF : transmission completed

* “n” in Xn3 is determined by the slot location of the AJ71C24.

(2) Buffer memory used by the on-demand function

Address

Name

Description

109H

Areato specify

head

address in on-demand

buffer memory

The head address of the data stored in the buffer memory
to be transmitted by the en-demand function is specified
by the TO instruction of the Sequence program.

10AH

Area to specify data

iength

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

slorage area

The AJ71C24 writes a "1* to this address if a trans-

mission error occurs during on-demand data trans-
mission.

0 - No error
1 . Error
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8.14.2 On-Demand function control procedure

{1) PC CPU control procedure

On-demand data
transmission
Check (and if necessary change) the contents of buffer

Set transmission data memory address 103H. See Examples 1 and 2 in Sec-
word or byte units tion 8,14.3 for ransmission data formats when word or
byte units are selected.

Write the data to be transferred Write to buffer memory address OH to FFH or 120H to
tothe user memory area. | 77 7FFH (*1)

Clear the on-demand buffer memory address 10CH.
Reset the on-demand errors [ =«+ve~ (Start is disabled if the contents of this address are “1)

Write the head address whore the data is stored 1o buf-

Start on-demand SIEREE + er memory address 109H and the data length to ad-
dress 10AH.
If “1" is written to buffer memory address 10CH, an
Transmission error check | ===+ error occurs and the data is not transmitted,
Error —] 1
No error %1
l If data communications is executed at the same time in
either the no-protocol mode or the bidirectional mode,
T et leted the area must not overlap with the following area,
ransmission complete & No-protocol send arex (bidirectional send area)

# No-protocol receive area (bidirectional receive area)

(2 Computer control procedure

On-demand data receive )

The AJ71C24 appends "FE" as the PC CPU number,
Process data as on-demand data only if the PC CPU
number of the received data is FE.

Determine if the received data
was received duetoon- e
demand function or command

Set transmission data
word or byte units

Receive completed )
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(3) On-demand request processing timing chart
{a) Full-duplex communications
LComputer is transmitting datal
E A
Computer | ¥ On-demand data c
Q (2) K
AJ71C24 s
x

Cn-demand function executing

Xn3

\\f’

S , ~
PC CPU \\: TO instruction to buffer memory i

\addresses 109H and 10AH /’\

1)

2)

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.

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 datal

PC CPU " TO instruction to buffer mermory

1)

2)

3
E A On-demand
Computer | N c data
Q K .
/
AJ71C24 e
-
X
i
- j
- e
Cn-demand function executing ,__;/_',,_____._...__._s'.
- () by

i
Xn3 %ﬂ

Y

. addresses 1094 and 10AH

The on-demand functicn executing signal (Xn3) turns ON imme-
diately when the on-demand request is made.

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).

Transmission of the response data (beginning with ACK) from
the computer in response to the response data (beginning with
STX) from the AJ71C24 is possible while the on-demand data is
received.
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(b) Half-duplex communications
|Computer is transmitting dataf
E A
Gomputer g (2) On-demand data <K:
3)
AJT1C24 s
X

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-

3)

tion of command data receive (beginning with ENQ) from the
computer.

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 datal

(3)

E A

Computer [ N On-demand data <

a . K

N
AJ71C24 s
S
X
On-demand function executing / 2
xn3 7@ I

m

PC Cpux TO instruction to buffer memory

1)

2)

3)

addresses 109H and 10AH

The on-demand function executing signal (Xn3) turns ON imme-
diately when the on-demand request is made.

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).

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 |

Computer

Designation in protocol 1 is shown below.

AJ71C24 adds these fields of data

I T T
AJ71C24 ol R
Station.| PG
l Nuan:ggr Number Send data ; i:’:)ed:ek
HILIH]L ML
Q ON /
4 yorF
Xl’]3 4\.1
A
VAR RV

PC CPU/*\_processing /‘\

The fellowing is written to AJ71C24 buffer memory:
109H ... Head address of transmission data storage area
1CAH ... Data length

POINTS

(1) Buffer memory area 100H to 11FH is the special applications area.

{2) Data length setting range must meet the following criteria:

(3) The AJ71C24 appends “FE” as the PC CPU number.

{4) The block number is “00H” when protocol 2 is used.

Do not use this area to store the data to be transmitted with
the on-demand function.

e 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

IMPORTANT

The on-demand function may be used only when the system configura-
tion is a 1:1 ratic 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 i$ 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 I/O addresses are CO to DF,
transmission data is designated in word units.)

Address 10CH

J71C24 appends PC numbet “FE” automatically
Computer
T T T T T T T T T T
AJ71C24 s : E
;00FF1234[557B;92
O} 30wy J0n | Ay 45w 31.,%2,:!&.}6..17 38| 0340 300, 326
: N
XCs Buffer
PC CPU TO memory
processing
o o] | L
2) — g p 17 is written if a
{ F " transmission error
Cn-demand Dz | 120 108H|_120H ocours.
command m D3 2 & | 10AH 2
10CH| 01 |+
T T Data is transmitted
120H| 1234H ]_ sequentially in units of 4
121H|_S678H bits from the higher bit,
XO{?? [ Request to turn OFF error
0 i | ToP [HoooCTHO102 [HOOFF| K1 | indicator LED
— | TorP THoooc| Ho103 | ko [ KI | Sets word unit for data transmission
X000 M3I039
20—} 1 PLS | Mo | Converts the start signal to PLS
Mo X0C3
2 | ——4F —{Mov [H1234] Do |
— | Mov [H5678| D1 | : Sets transmission data
— —— To |[HoooC{Ho120] Do | K2 |—
= i MOV | HO120 , D2 I‘ {1} Designates head address of the
transmission data storage area and
| { MOV l K2 | D3 }_M data length
— —| TO IHOOOC | Howcl Ko ! K1 |— Resets the on-demand etror
- (Start is disabled if the content at
RST address 10CH is “1".)
— RST | Yo21
— —— To [Hoooc[Hotos] D2 | k2 | (2) Starts the on-demand function
XoC3
76 | PLF Transmission completed flag
M1
80 || | FROM [HoooC[Hotoc] D4 [ K1 |—
- _| = _ Reads the transmission error storage
I Ko I D4 area to check transmission status
— —L = [ & [ D4 Yoz1
CIRCUIT END 0 : Correct transmission

1 : Data not transmitted
due to an error
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Designation Examples|

Example 2:

transmission data is designated in byte units.)

To start transmission of data, stored in buffer memory at addresses 120H and 121H, by the
sequence program. (Station number is “0”, AJ71C24 |fO addresses are 80 to 9F,

AJ71C24 appends PC number “FE" automatically

Computer
T T T T T T T T T T
AJ71C24 s b ! E
T|loc|FF|a4's 27 8'58[T|02
X | 1 L x
2| 30w, 300 5145 33, v S 3208 T 3 2oy 6 05 00,32
Jj ™,
Xcs Buffer
T0 memory
PCCPU processing
> A A "1” is written if a
@ - " transmission error
On-demand Dz | 120 109H, 120H occurs,
command (1) D3 4 @) | 10AM 4
10CH 0/1
120H | 3412H } Data is transmitted in the
- order of lower 8 bits and
121H|_7856H higher 8 bits.
X0C7
0 [} [ ToP |HoooC|[Ho102 [HOOFF | K1 | Requestto turn OFF error indicator LED
— [ ToP [Hoooc|Ho103] Ki | Ki || Sets byte unit for data transmission
X0C0 M903%
20 ! {1 PLS | MO | Converts start signal to PLS
MO X0C3
25 ¥ H [ Mov [H34i2] Do
- { MOV IH7856[ D1 }— Sets transmission data
= — 70 [Hoooc[Hot20] Do [ k2
L { MOV ! H01201 D2 }_ (1) Design_ate_s head address of the
transmission data storage area
d data length
— 'Mov | k& | D3 | and data leng
- — To [HoooC|HotoC] Ko | K1 |— Resets the on-demand error
— AST | Yozo (Start is disabled if the content at
- address 10CH is 1"}
— RST | YO21
(2) Starts the on-demand function
— —{ T0 [HoooC|Hoiog| D2 | K2 |
X0C3
76 {1 PLF Transmission completed flag
M1
80 |} [FROM [Hoooc [Hotoc| D4 | Ki |
Reads the transmission error
~ — =_] Kk | 04 Y020 storage area to check transmission
status
- —{ = [kt | D4 Yo2i
CIRCUIT END , L
Address {0CH {0 : Correct transmission

1 : Data 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 .
ltem Processing Processed per | During RUN
Sym- | ASCII Communica- | During
bol Code tion STOP |sw2z|{swz22
ON | OFF
Echoes back the characters to the
Loophkack test TT |54H, 54H computer as they are received 254 characters o o 0

(2) Designating the loopback test

Designation Method|

Designation in protocol 1 is shown below.

Loopback test command

\ Character area C
T | T 1 2 Characters
E Data (data of Sum (hexadecimal)
st | PC Message | Character .
Computer [N TT 54 designated check
P o| Ne- | Ne. wait timg | length character length) | code /
HILIHJL] | H | L HIL I I ; I
AJ71C24 / . en
" 7| St. | PC | Character | Data (same data as T lcheek
2 charac{ers x| No. [No. | length | incharacter area €] |, [Fo5
{hexadecimal)
HiLIHIL) B o)L Hiv

Character area B

POINT

To set the characer length, the following condition must be met:

o1 = 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 T,
T T T T T T T T
3 .
Computer (N0 oflF F|T T|lo|o 5(A B C D E|7 8 Check sum is calculated
aQ within this range
05w | 30 3| 6 5] S, S| S0 | S0y ] 10 82y 85 B 450 ST S| : \
¥, T T T T T
~ 5 E
AJ71C24 T|o o|F Flo s5|a B Cc D €[T|a 3
X X
\ Q2w | 3 0] 560, 450 ) 30, 3] 41 ) 4200y B0y S, A5 O3 [ S 33

N

The same data
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9. COMMUNICATIONS WITH A COMPUTER IN THE NO-PROTOCOL MODE

Read this chapter when the RS-422 and RS-232C interface with the dedi-
cated protocol and in the no-protocol mode by setting the mode setting
switch at the AJ71C24 in any position of “1” to “8”".

If these interfaces are used with the dedicated protocol and in the bidirec-
tional mode, it is not necessary to read this chapter.

9.1 Basics of the No-Protocol Mode
(1) What no-protocol mode means

In no-protocol communication:

e 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
Write buffer memory
PC CPU (TC instruction) Send
(Sequence 00H to FFH Send area 00H to FFH E;‘;i’l’;:'
Program) Read @ | ——— ——— T
(FROM instruction) . Receive
Receive area
0OH to FFH DOH to FFH

[POINT

In the no-protocol mode, data is not converted to ASCIl code in the
AJ71C24. If ASCIli code is required, the data must be processed into ASCII
code in the PC CPU.

(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 |/O Signals

Signals known as 1/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.

Signat Timing

Turned OFF by program

PC CPU Yin+10 (Send request) R
‘
External Turned ON by program Turned OFF by AJ71C24
device §
Xn0 Send leted
" (Send completed) Turned ON by AJ71C24
T d AJT1C24
Xnl (Received data read request) urned OFF by ©2
External f
devi
i Turned ON by AJ71C24 Turned OFF by program
PCCPU Yn+nl (Receive data read completed)

+
Turned ON by program
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9.3.1 To write data to the special use area in buffer memory

(1)

(2)

(3)

(4)

Buffer memory is not backed up by a battery.

All data in buffer memory is set to the default values when power is
turned ON or when the PC CPU is reset. Data changed from the default
values must be written to the buffer memory whenever the power is
turned ON or the CPU is reset.

Only TO instruction can be used to write data to the special use area
{100H to 11FH). 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 transmission
e No-protocol mode receive or bidirectional mode receive

e Buffer memory read/write (CR/CW command) function

e 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 |Special use area

— bt The en-demand buffer area cannot

be allocated in this manner.
11FH System area
120H Wﬁé

/—\_/

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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9.3.2 Precautions during data communications

(1) 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,

Thie 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)

Station number Data length
0 2 {Binary data) Data CR LF

(02H) | {20H) | (80H) , (32H) ) ©DH) | (oaH)

STX Space

(2) Conditions when the AJ71C24 transmission sequence is initialized

The transmission sequence is initialized in the following cases:
® Power is turned ON or the PC CPU is reset by the reset switch,

e The AJ71C24 CD signal is turned OFF during RS-232C full-duplex
comimunications.

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.

(8) 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.

(4) Combined use with dedicated protocols

With the mode setting switch (see Section 4.3.1) of the AJ71C24 placed
in any position between “1” through “8”, if data communication is
executed in the no-protocol mode, data communications can be ex-
ecuted using the dedicated protocol with the other interface.

Data communications cannot be executed by setting one interface to
the bidirectional mode and the other to the no-protocol mede.
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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)
~— [ —— | No-protocol received data length storage
e |
Sequenceh , ! __ s | | ——— ———————— -
program 44— —~——~ |  |F-———"—"—"—"——"— — — —-— — —
(3) N
“_ | — — || Received data storage area §

m
{Received data read request)
; 4
Yisn1 (Received data read completed) 4)
(1) Read request
¥al {2) Received data length read

Reads the received data length from the no-protocol received
————— FROMP [ nt [n2 [ D [ n3 H data length storage area of buffer memory when the read request

signal (Xn1) is turned ON.

.ﬁ—{ MOVP l D } zZ 1~—— 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
1 KaZ
_ﬁ FROMP | T J nz E 0 1 i—— received data storage area of buffer memory.

{4) Read completed

ﬁ(h_ Turns ON the read completed signal {Y(n+1)1) after the received
il data has been 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 1/O numbers are allocated to 130 to 14F.

X131 o T
— FROMP H13|HBo| D0 | K1 |——— ) Do |Received datalength }@ From buffer memory (80H)
D1
MovP | Do | Z IS
T | S
FROMP |H13iHg1[ D1 [K0Z |~ | | Received data
| Ao T T T T :L <\__ From buffer memory
@ [ S :{’ —+ (area beginning with 81H)
N B jl !
i IO
| Bbn
: Dr+1
| . e
L n=2)
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(2) Writing data to the send area (TO, TOP, DTQ, DTOP)

Data written to the no-protocol send area (default: OH to 7FH).

PC CPU AJ71C24
Buffer memory (no-protocol send area)
~—F —-=+ | No-protocol send data length area storage
1
Sequence (__) - Ji —————————————————
program - | r_—_—_ ]
[124] r !l —_——_—_—_—_—_————_——— ]
\“ — b — = ! | Send data storage area §
________________ -
Yin+1)0 (Send request) {3) \(5)
Xno {Send completed) (4)

Send Send Send
command  completed request
X[1] XnQ Yinenn 0
—

(4) Send completed
Xn0

{1)Writing data length setting
(2)Writing send data

Write data |—

the send command signal (X[ ]} is turned ON.

_| TOF i“‘ | n2| s InS—}— Writes the send data length and send data to the buffer

memory.

(3)Send request

(5) Canceling send request

i

MELSEC-A

Sets the send data and send data length when

Turns ON the send request signal (Y(n+1)0} after

————— SET [Y@+nO the data is written.

Turns OFF the send request signal when the data

I
RST Y@+ 0 send completed signal (Xn0) is turned ON.
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Send
command
X[

— p——————F———[ Asc [ABCDEFG []] D11 |—

MELSEC-A

(Example): To transmit 5-word data after writing “ABCDEFG [ ] CR.LF” to the
buffer memory area from 1H when the AJ71C24 |/O numbers are

aliocated to 60 to 7F.

X860 Y70

———{ MOVP [HOACD [ D15 |
——— MOVP | K5 [ D10 |—
— ToP | He | Ho [D10] Ke

X60
—

~

o

l_-: D11
__:ﬂih Di2
A

| D14
- L_.{ms

O0H,

B A
£ G
(D) (S
44H, 43H
E
ash, S
)
a8
(LF (CR
0AH, [tle]

POINT

A2ACPU(S1) and ASACPU.

(Dedicated Instructions).

With an A2ACPU(S1) and A3BACPU, it is possible to execute communica-
tions with an external device using the dedicated instructions for the

For these dedicated instructions, see the AJ71C24(S3) computer link
module control instructions in the A2A(S1)/A3A Programming Manual
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9.5 Recelving Data in the No-Protocol Mode (External Device - AJ71C24)

(1) Data receive area

Address
{default)

80H
81H
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
depends on the setting with the word/byte set-

ting area (address 103H).
Buffer memory

Receive
area

Received data length

The actual length of received data is written
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

| S

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 (0D0OAH), but this may
be changed to any value in the range of 00C0H to 00FFH. (Forthe
procedure to change the read completed code, see Section 7.4.1.)
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!

|
1 ¢

\

N =

(1): Setting regeived data length

{2): Received data read request

J J

Buffer memory (no-protocol data receive area)

(1). p
'f _—

OS area

(Received data)

Data 1

Data 2

Data 3

+—— Data n-1

Data n

~—T Completed code
Data (n+1)( P )

“L_ pata (n+2)

S

(279 bytes)

|

{b) By receiving the set data length (fixed length)

The AJ71C24 makes a request to read the received data to the

seqguence 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. (Forthe procedure to change the data length setting, see

Section 7.4.2.)

PC CPU AJ71C24

(1)
f

o I U

Sequence

program !

\ 14

| A
L S N

{1): Setting regeived data length
(2): Received data read request

| |

Buffer memory (no-protocol data receive area)

QS area

Data 1 (Received data}

«—Data 2

+—— Data 3

Data n-i

«— Datan

(Completed data length)

Data (n+2)

L Data (n+1)
1
L \

ol

(279 bytes)

POINTI

(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 to request disconnecticn of data transmission from the
external device if the available area in the OS area where the receive
data is stored becomes less than 10 bytes. See appendices 4.
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(3) Data receive procedure

Reading data by the read completed code|

Reading data by the set data length]

—— Completed code
= {Detault; CR LF (ODOAH)

Set data length

¥ 1 ¥ T 1 T T 1 T ¥ T ¥ L 1}
Received data cL {1 byte if changed) Received data
1 1
Computer X I -~ 1R F Computer ' b~
LLHiLH, |, 5L LHILH, | L H
Read 1 Xn1 i d
AJ71C24 Read request signal Xn1 is turned ON | AJ71C24 request signal Xn1 is turne

when read complete ¢code is received

{Received data read

request) Xal
{Received data read
completed) Yin+a)1 “J
PCCPU "\~ From\/ Timed,
(program) precessing by program

ON when the set length of data has
been received.

(Received data read
request)

Xal

{Received data read
completed) Yin+1)1

S
P 0Py ey T,
{program) S\ processing by program

(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 I/O addresses: 1A0 to 1BF)

1 1 1 1
Computer AJ1 71 1C214[]1cL | 10bytes/2 =5 words
e N
AJ71C24
Received data read request X1A1

Recelved data read completed Y1B1

Recelive data
length is stored

PC CPU (program) 1 FROM @
processing
CPC CPU program example)
Address
X1A1 80H — . Do
- —— FROMP [H1A[H80[ Do [ K1 }— () RS T O0H, 0%H
81H ) (A D1 [ Y
4AH, 41H aAH, 41H
MOVP {00 | K1 | seH| o p2 | @
31H, a7H @ 31H, arH
2 (C 2)  (©
— FROMP [H1A[He1] D1 [Koz} () 83H | @ (o D3 | & ©
o [0 ) o [ 50 g
3 \ 5
Y181 ® 85H | (LA (CR) D5 (LF) (CR}
0AH, ODH OAH, ODH
AJ71C24 buffer memory Sequence program

data memeory
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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 1T T T 71
[ |

AlLJI711 G214

Computer |77, ", " ¥\ %, 7 bytes
1y g s g s M ~—
AJ71C24 \\
\
Received data read request  X81 Received
data length
¥y is stored
Heceived data read completed Y1 ) ¥
PC CPU (pregram) ( FROM ]
processing
( PC CPU program example) Address (1)
X81 80H | oon, o7n | ——~ DO | oo, gom
A t——{FROMP | Ha [Hso] DO [ K1 }— (1)] 81H | & @ Dt [ W @
4AH, 41H 4AH, 418
——{/p [ Do [ k2 [ DO ] g2H| m o | @ |p2 | m m
. 31H, arH 31H, 27H
2 (C Ei 2) (G
——+P D0 [D1] Z [ B3H | B S D3 | 8 &
84H 4 4
——{FROMP [ Ha [H81] D1 Koz — (@) coH, aeh D41 oon dan
AJ71C24 buffer memory Sequence
Yo (3 pregram data
memory

POINT

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".

9--11
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External
device

Received
data read
request Xni

Receive
data read
completed
Yin+ny1

MELSEC-A

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 1o 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).

Received data read request

Xni

Received data read completed

Yin+1)1

Read completed code

127 words 23
words
External device
PC CPU program FROM instruction FROM instruction

(Reads 127 words of dats) (Read 23 words of data)

{2) When receive completion data length is used:

If the receive completion data length is set greater than the recelve 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,

Get 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 sefting).

Data transmitted for the first time Data transmitted for the second time  Data transmitted for the third time
23 46 69
127 words words 104 words words 81 words words

PC CPU program

FROM instruction FROM instruction 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)
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(5) Ciearing the receive bufter 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 error 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) 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.

2) PC input signals

Signals such as READY signals from externai devices are con-
nected to the PC CPU as input signals. The PC CPU can detect
errors from the ON/OFF status of these signals.

{b) Clearing receuved data
1) 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
Appendix 4 for details).

2) 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+n 1

} || H——dF——{ T0P | Hn [HIOD| K1 [ Ki }—'

Received data
clear processing

AJ71C24

Addres1s 10DH Address 10Dw
) agn

PC CPU [TO] instruction
(Program) (Write "1" to buffer memory address 100n)

9-13
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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 defauit, 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 R length depends on the setting
(default) Buffer memory ! (address 103H).
1
b Send datalongth |- N _{ Use the TO instruction to set the
10 N nd area length of data to be transmitted.
Send data -
7FH ' Data to be transmitted is stored
------ sequentially from the lowest ad-
dress.
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(5) Clearing the receive buffer memory

If and efror 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 error 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} 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.

2) 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 signals.

(b) Clearing receuved data
1) Range of data cieared

All data already received by the AJ71C24 is cleared and the
no-prptocal mode receive buffer memeory area is initialized (See
’ Appendix 4 for details).

2) 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 Y (e 1

l oy Hf——Ff—— [ TOP [ Hn [ HiOD | Ki | K1_\—i

Received data
| clear processing

AJ71C24

Address 10DH Address 10DH
wpn o

' PC CPU [TO] instruction
(Program) {(Write “1" to buffer memory address 10Dy)
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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
tength storage area in either words or bytes.

(b)Y 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 Fmmme length depends on the setting
(default) Buffer memory ! (address 103H).
OH Send data length . ) :
1H crecER :l_ i _{ Use the TO instruction to set the
to length of data to be transmitted.
Send area Send data -
7FH Data to be transmitted is stored
------1 sequentially from the lowest ad-
dress.
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(2) Data sending procedure

Procedure

Computer 1-word data is expressed in 2 characters

T T 13 T T T T T
AJ71C24 Data to be transmitted
! L
1' t ™ ll
L H'L H! 'L HILH
1 L 1 1 1 1 1 L

Send complete X0 L

Send request  Y(n+1)0 %

TO procassing Turn ON/OFF by program
PC CPU {Send data length

{Program) Send data)

POINT

{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.)

(2) The send data length written to the head address of the send area
is not transmitted.

9-15
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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)

Computer

AJT1C24 Lo ot 10 = d
A 71 :02:4[]:9’5 bytes/2 = 5 wor
41w MNITM TuI&Sn 32ul3‘u 20u|

Send completed X80 <)

Transmitted data

Send request Y80 —< length
&) &)

TO
processing

PC CPU
{Program)

@: CPU program exampl@

X0 X80 Y90 oo |* OH
—ITI—,H’——,H’——| ASC | AJ71c24 (] [O1 — (D | ] 4 o1 H
J
Send command | [ "MOVP [K5]|D0 (2} | | 7 é?} D2 2H
1
——— MOVP | HOAOD [ DS | (3) g D3 E>3H !
—{ TOP J[H8 [HO [Do [Ke | @) | 4 D4 4H
1 D5 5H
X SET ®) C
80 Send data ® Sequence program AJ71C24
- } RST {6) data memory buffer memory
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Example 2: Transmitting data in word units (buffer memory allocation: default)|

To write “AJ71C24[ 1"CR, LF by sequence program and transmit it to an external device
((AJ71C24 /O addresses: 80 to 9F)

Computer

AJT1C24 Az
[
Lot

471 1 370, S A, 320y g 200 DD D
Send completed X80 \
) Transmitted data
I/ length
Send request Y20
I (5) &)

PC CPU

{Program) processing

C PC CPU program example)

X0 X80 Y90 bo [* — OH
[ AsC [ amrcaar] o1 M | [a | (o H
t J
Send command |—— MovP [Ke (Do} @ | |7 | |D2 2H
L )
——{MovP [ HoAoD [D5 g | | S b3 = 3 .
Da
—TOP | H8 | HO [ DO [ K6 |- - ‘[*] A
D5 SH
SET | Y90 | 5 —
X80 - © © S ce pr AJ71C24
equen ogram
Y RST (6) Senddata FZ memo?y e buffer memory

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.

9-17
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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 ina 1 : 1 ratio.

Always read this section when the RS-422 and RS-232C interfaces are
used with the dedicated protocol and in the bidirection mode individually
by setting the mode setting switch at the AJ71C24 in any position of *1*
to *8".

It is not necessary to read this section when the interface is used with the

POINT’

Buffer memory used in the bidirectional mode

In sections other than this, buffer memory used in the bidirectional mode
is described as the buffer 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:

¢ No-protocol mode send area
-» Bidirectional mode send area

o No-protocol send buffer memory head address setting area
- Bidirectional send buffer memory head address setting area

10-1
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10.1 Bidirectional Mode Basics

{1) What bidirectional mode means

In bidirectional 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.

10-2

PC CPU AJ71C24 Computer
(Sequence buffer memory Hto FF
00 H to FFH
program) Bidirectional ¢ L )
::;node send area JCheck: ;Data : = [_.\
Wirite — Data - Data N
(TO instruction) 77| sum Wl !Iength{ ol
00H to FFH
Send request ¢ J Al (normal)
signal ON K o] ]
Send compieted \_Kl_o,
N | 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
programy}
Bidirectional mode (OCH to FFH)
receive area \
Read request (normal) —] E ;Data E ¥ ; Check
| si Data
q ! size | i sum
L | 1
(abnormal)
Ignored N
= o |
FROM (- — Data —1 | K
instruction}
(00H to FFH) A
Read [ C
complete K
signal ON 7
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POINT]

In the bidirectional mode, data is not converted to ASCIl code in the
AJ71C24. If ASCIlI code is required, the data must be processed into ASCII
code in the PG CPU.

(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. Detfault 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.)

10-3
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10.2 Handshake Signals and Buffer Memory

(1) Handshake signals in the bidirectional mode

Signals known as I/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.

Signal Timing
Turned OFF by program
PC CPU Yin+1)0 (Send e
+ request) Turned ON by program
Computer | y g (Send ] Turned OFF by AJ?71024
completed) +
Turned ON by AJ71C24
Received
Xnt Eiata read Turned OFF by AJ71C24
Computer request
f G ) Turned ON by AJ71C24 ‘/Turned OFF by program
PC CPU Y+ 1 {Receive 1
data read
comp]ete) 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
loaded prior to this module. If this module {(AJ71C24) is loaded at slot
0 in a base module, Xn0 is expressed as "X0".

10-4
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(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
S memory area (send data length storage area and send data strage
104H S::;?:m;?:la rﬁ::f :gg?ets):ﬁer area) is designated with a TO instruction in a sequence program.
desi n:tion 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. (default : OH)
The length of the area used for bidirectional mode send is designated
with a TO instruction in a sequence program.
Bidirectional mode send buffer {default: 80H).
105H :::ranory length designation When OH to FFH area is used,
2H to 100H: Bidirectional send buffer memory
When 120H to 7FFH area is used,
2H to 6E0H: Bidirectional send buffer memory length
The head address of the area used for bidirectional mode receive
buffer area (receive data length storage area and receive data storage
Bidirectional mede receive area) is designated with a TO instruction in a sequence program.
106H buler 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 (detfaultl:
Bidirectional mode receive 80H).
107H buffer memory length designa-

When OH to FFH area is used,

2H to 100H: Bidirectional receive buffer memory length
When 120H to 7FFH area is used,

2H to 6E0H: 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-protocel 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 I|me-out check time designa- oH : Time-out is not checked {default)
ion area 1H to FFFFH : Time-out check time (100 msee 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 65535,

o How the receive and send data at an AJ71C24 is processed if data
transmission at a computer and an AJ71C24 occurs simultanecusly is
designated with a TO instruction on a sequence program.

(Section 10.6 covers silmultaneous {ransmission}
Data validfinvalid designation
114H area at simultaneous transmis-
sion bB15  to bB‘ b7 to bO
1 14Hl : | (default; COOH)
S —
L. Receive data (00H: valid, O1H: Invalid)
+ Send data (0OH: valid, 01H: Invalid)
e Whether or not check sum is appended for bidirectional mode com-
. . munications is designated with a TO instruction in a sequence pro-
Bidirectional mode check sum gram.
#15H 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
* i an error occurs during data communications, the error code is
116K Error storage area for data transmitted by an AJ71C24,
send {(The area designated in 117H retains the error code of the last data
receive error.)
oH : Nermal termination {no error)
Error storage area for data 0001H L
i to : Abnormal termination (error)
117H received : N .
0082H 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.

10-86
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{b) User areas (OH to FFH and 120H to 7FFH)

_ Address Name Description

¢ 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

Send data length storage area 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

Send data length storage area 105H.
oH
to Default:
FFH Send data length storage area address : OH
and Send data storage area address :1H to 7FH
120H
to ¢ The data length in the message received from the computer is written
7FFH by an AJ71C24 as it is as the received data length.
Data length expresses the number of words/bytes at the data section
Received data length storage in the message.
area ® 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 datain 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 received data length storage areas are determined by the values set
area at 106H to 107H.

Default:

Received data length stora area address : 80H

Received data storage area address : 81H to FFH
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10.3 Programming Hints

MELSEC-A

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

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".

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.

Cata communications using the bidirectional mode and the no-protocol
mode at the same time is not possible.

CPU
module

Computer Computer Computer Computer
— 3 J -
R$-422 communications —  RS-232 C communications —| RS-422 communications — /
in the bidirectional mode with dedicated protocols in the bidirectional mode
D CPUI D
D module D - ¢
AJ71 2324-86 AJ71 IC24-SG
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10.3.2 To write data to a special applications area in buffer memory

(1)

e

(3)

Buffer memory is not battery backed up by a battery

All data in buffer memory is set to the default values when power is
turned ON or when the PC CPU is reset.

The data changed from the default values must be written whenever the
power is turned ON or the PC CPU is reset.

Only 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 cerrectly executed.

e Bidirectional mode send

e Bidirectional mode receive

e Buffer memory read/write {CR/CW command) function
¢ 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:

Special
applications
area

FFH
100H

The buffer area cannot be allocated
in this number

¥ )

System area
11FH

120H

If designation is made to process the send/receive data in the bidirec-
tional mode in units of words or bytes, the on-demand data with the
dedicated protocol is processed in the same designated unit.
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10.3.3 Precautions during data communications

(1)

(2)

The conditions under which the AJ71C24 transmission sequence is
initialized are as follows:

* The power supply is turned ON cr the PC CPU is reset with the reset
switch.

# Data communications has completed normally,

® The response message (ACK or NAK) is transmitted.

¢ During full-duplex communications through the RS-232C interface,
the CD signafl 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 GFF
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)].
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()

(6)

(7)

NAK code

(a) Transmitting NAK from an AJ71C24 to a computer

The NAK response is given from an AJ71C24 to a computer if an
error 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.
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10. COMMUNICATIONS IN THE BIDIRECTIONAL MODE
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10.4 Bidirectional Control Procedure Basics

(1) Transmitting data from an AJ71C24 to a computer

Area B

AP Z

AOP

Computer

AJ71C24
Area A

oZm

(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

A
Computer rea A

0Zm

AJ71C24

XOPr

Area B

AP Z

(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

Contents

Protocol

! (abnormal send)

Error

e code
Direction of L M

transmission )

—> or
(normal send)

AP Z

A
Computer E
Transmission T T ,
from a PC AJ71C24 E Data area L
CPUto a N | Date {Designated Check| Time-, ) .
t length T sum out Time-out check time
computer Writing transmission Q| H transmission data) | =  H |check, is set at address
data to the butfer ! 113H of the buffer
memory *1 | _ . A memory
Addition within
this range
Send request
(Yin+90)
Send completed
{XnC}
Direction of
transmission Addition within this range
— : |
E Data area (Received
Data Check
Computer N length data to be transferred to| ™|
Q |'["¥, | sequenceprogram) | ",
An AJ71C24 AJ71C24 o N Error (abnormal receive) A | (normal receive)
receives _ A | code c
data from K Reading received K
a computer : data from the
buffer memory
Received data read request 3’{\
(Xn1)
Received data read completed
(Yin + 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

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.,
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10.5.2 Message format

(1) Contral code

Signal
Name

Code
(hexadecimal)

Meaning

Application

ENQ

05H

Enquiry

The code used to begin data send.

ACK

06H

Acknowledge

The code returned to the mating station
when data has been received correctly.

NAK

15H

Nagative
Acknowledge

The code returned to the sending stations
when data has not been receiving correctly.

(immediately followed by an error code)

(a)

(b)

(2

Data send from an AJ71C24 10 a computer
The AJ71C24 appends the control code to be transmitted.
Data send from a computer to an AJ71C24

The AJ71C24 checks the control code received. It is not possible
to read the contro! code from a sequence program.

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.

Example: Data length when transmitting “AJ71C24:” and value “100”
{units: bytes)
p— Dataarea
T T T T T T T T T T T
E | Data ' Check
Computer N | length ["A" 0" "7"e1" g 2 g nal 0064H sum
Q | OODAH v {(100) | p244n
05n | OAn | 00u | thw ) B P Bl 430, 32 S Bie) 64a ) 00u | 44a | 02
AJ71C24 10 bytes
H) L
b15 to b8 by to bt bO
Bit data
<o
| e o oFH
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(3) Data area

(4)

The data of O0H to FFH code can be processed in a string of 1-byte
data as the send data.

(a)

(b)

Data send from an AJ71C24 t0 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 length
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.

(@)

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.
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(b) Data send from a computer to an AJ71C24

The AJ71C24 checks and processes the check sum received. Itis
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.

Example: Check sum when transmitting “AJ71C24:” and value “100"
(units: bytes) is processed as follows.

b Dataarea—— |
T T T T T

E | Data "0 [cneck

N length [ sgm sgregn ngm ngm ugn ..:..: 0064+ sum
Computer Q | OQO0A 1 (100) | 0244n

054 Ot | 00 | 4ln #hn 3w 3wy B 3De 3 Bep Ghe 00w | B4w | D24
AJ71C24

{
0AH + O0OH + 41H + 4AH + 37H + 31H + 43H
+ 32H + 34H + 3AH + 64H + O0H

Sum = G244H
b15 ) ba by u b1 bo
Memery contents —- 0[0‘0|0 0[0[0|0|0|0’0|0 1|0I1 |O|
at 0144H
oz2H 44H L (H)

{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 AdJ71C24 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 ali binary
data. Note thatin the dedicated protocol, they are handled in ASCIIl 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 simuitaneous transmission) when the computer and the AJ71C24
transmit data at the same time to each other.

Example:
@-1 {1) -2
E - A N Error
Comput N / c or Al code
omputer Q ; K K
AJ71C24 E s A N Error
N ¢ or Al code
Q K K
m-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 waits for {(2)-1), the AJ71C24 transmits the
response ((1)-2) while checking response ({2)-2).
. . time-out error. The received data and receive
0000H g:::if:;a data ! z:::g Normal or abnormal send com- result are transmitted to the se-
' pletion is confirmed by response quence program via the buffer
and its status is transmitted to the memory.
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).
O100H 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-
memaory. quence program via the buffer
The AJ71C24 does not wait for a memory,
response {(1)-2).
After 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 respense ((2)-2 is not trans-
. . time-out error. mitted.
0001H g:ggif eact’a data : Y;’I::i d Normal or abnormal send com- Data recelve is 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 error 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 buffer memory.

(1) Reading data from the receive area (FROM, FROMP, DFRQ, DFROP)

Data is read from the buffer memory bidirectional receive area (default:

80H to FFH).
PC CPU AJ71C24
Buffer memeory (bidirectional receive area)
~—i— —— | Received data length storage area
2 !
Sequence E_) r - F—_———— e ——
program | — —
(3 t - — — — —
. —  — — /| Received data storage area S
, J )
Xn1 {Received data read request) A
4
Y1yl (Received data read completed) i N
-F ormat
(1} Read request
Xn1 (2) Received data fength read Reads the received data length from the no-protocol received

— }—;i FROMP I ni ] n2 \ D i n3 }— data length storage area of buffer memory when the read request
signal (Xn1) is turned ON.

——[ MOVP[ D I z }— Stores the read data length to the index register (Z).

(3) Received data read
— FROMP | n1 [ n2 | D [koz]—

Reads the received data of the read received data length from the
received data storage area of buffer memory,

(4) Read completed

Yin Turns ON the read completed signal (Y{n+1)1) after the recieved
+11 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 D0 when the
AJ71C24 1/O numbers are allocated to 130 to 14F (unit: word).

X131
q Received data length n From buffer memory
——| f-——— FROMP |[H13|H80] DO \ Ki |- Do }C—— (80H)

———{MovP [ DO | Z | bl T T T

[ T
FROMP [H13[H81] D1 [Koz}— | | Feceived data
L = From buffer memeory
I ~ Y <? (area beginning with 81H)
Y141 - [T
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(2) Writing data to the send area (TO, TOP, DTO, DTOP)

Data written to the bidirectional send area (defauit: CH to 7FH).

MELSEC-A

PC CPU AJ71C24
Buffer memory (bidirecticnal send area)
r— —= | Send data length area storage
1
Sequence (_) r__ J[ —————————————————
program - | | F—_—_———_——_——_——_—_—— - — ]
@) t !l |-----——-——-—
L _|- — - || Send data storage area §
Yin+n0 {Send request) (3) (5)
Xno (Send completed) (4)3\4‘
Format
Send Send Send
comrand completed request
X[ Xno Y+ O
| | LY Write dat |_ Sets the send data and send data length when
: HE A T e the send command signal (X[ ]) is turned ON.
{1)Writing data fength setting
(2)Writing send data Writes the send data length and send data to the
—[ TOP | ni I n2 l S I n3 f“* buffer memory.
(3)Send request Turns ON the send request signal {Y(n+1}0) after
(#Send completed % SET i Y in+1) O I— the data is written.
XnQ {5) Canceling send request Turns OFF the send request signal when the data
— { RST |Y (n+1) 0 |— send completed signal (XnO} is turned ON,
Example: To transmit 5-word data after writing “ABCDEFG123" to the
buffer memory area from 1H when the AJ71C24 I/O numbers are
allocated to 60 to 7F.
Send
command T T
X[ ] X60 Y70 _ __{ Dio oon
| 1 ] [ _ - OSH.
— ¥ She [ Asc |aBCDEFG 123] D11 |— 1 (ot T
P 4251, 4(;1«1.
———{MOWP | K5 [ D10 |—|-— | |oe oS To buffer
GEED memo
L D1 aor,__ah, i
—1 TOP_[He [ Ho [p1o[ ke | ——
ow | @ S |||
i . : |
SET | D15 | a0 sen, |
X60 . ~
- - -  ______Z 1
* RST [ Y70 |—
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10.8 Receiving 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
|
[ .
Addresses ; Received data length storage area

Send data length | the data length in the received
(d:ga‘j]t) Data [ ] message.
is stored.
81H receive Received data st
data dat eceived data storage area
Ftl?H Senddata | | . { 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 specity each data area block.

Message format example:

I ; T T
[ g !
g IE :;?h BI‘I\JO: ‘ : Data cshuer:k
L, H | L 1 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).

¢ When the data length in the message and the set data length
" {bytes or words as set in address 103H) have been received.

e [f 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 N,
Computer E Data Data
P Q length ares

AJ71C24 Turns ON read
request signal Xn1
after the set data
tength has been
received.

AO0>

7::”\

Received data read request Xni

Received data read completed Y(n+1) 1

Turns ON/OFF

PC CPU (program) by proglam

y FROM
processing

{4) Data receive program examples

Example 1 Check sum enabled, in word units (buffer memory area allocation: default)|

To store “AJ71C24 [ 17, received from a computer, to DO to D4 of a PC CPU.
(AJ71C24 1/O address: 1A0 to 1BF)

|

T T T T T T T T T
1 1 i

E
Computer g 0004H A JE7 150 234 [ 1|01COH
0501 | 041, 00541 5 4801370 31 430, 32) 3814,208] COWO1 4

AJ71C24 Data area

A

c

K

Q6u
?eeqcueel:fd data read YA Received

data length

Received data read is stored
completed YtBi .\/

PC CPU (pregram)

( PC CPU program example )

X1A1
— F——] FROMP [H1A|H80| Do | K1 |—

—

1)

OH | gon, o4rt | ——+ DO | ooH, aaH

J Al J A,
—[movp [0 | Z Jrgpas O | & dih
(1 @ (1) (7)
—[FROMP [H1A[H81] D1 [Koz}— @ a1H, 37H % b2 | 8 S
@ © D3 | @ @©
(3) 32H, 4aH 32H, 43H
YB! @ D4 | 0D @
20H, 34H 20H, 34H
AJ71C24 buffer Sequence program
memory data memory
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Example 2 Check sum disabled, in byte units (receive memory area allocation: 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
1 |
1 I
L 1

T T T
E | | 1
Computer N [o0o7H| AL 7 t1lciata

L 1 1 1 1 1

050 |07 00041 ) 480037 315} 4310 3201 34
AJT1CZ24 Data area

~0Or

[=]
o
x

Received data read request X81

Received
data length
is stored

Received data read completed Y91

) PC CPU (program) FROM @
processing
@C CPU program exarnple)
X81 Address
1
- {}——{ FROMP | H8 [H80] Do | K1 || () 80H | oor orm | . DO [ oo, orm
Floo] xe |50 o1 | B, o | dh B
T
[ P[Do[D1] 2 s2H | (2): b2k S
83H 2 Q) 03 2 (©)
—{ FROMP | Hg [Hs81][ D1 [Koz }— @ 32H, 431 32H, 431
84H (4) D4 {4)
o1 @ 00H, 34H 00H, 34H
AJT1C24 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
FC 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.

—

The unit of send data length
----- depends on the setting at address

103H of the word/byte setting area.

1
1
Buffer memory X
Addresses ' Send data length storage area
1 Designate the length of data to be
(default) | _S_eiu-j i:l?t_a_le_n_gt_h" -~ - -9 sent with the TO instruction.
oH Designated value is transmitted as
1H Send the data length,
area
to Send data Send data storage area
4 T R s Send data is transmitted sequentially
from the lowest address.
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{2) Data transmitting procedure

Procedure (Check sum disabled) |

The send completed signal Xn0
is turned CON when the response

Computer
T
AJT1C24 E Data Data
a length area
g 1
Send request Y (n+1) 0
Send completed Xn0
PC CPU TO processing
(program) (Send data length ) Turned ON/OFF by program
Data to be send message is received.

POINT

the data length.

(1) An error occurs 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 101H (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
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(3) Transmission program examples

Example 1 Check sum enabled, in word units (buffer memory area allocation: default)|

To transmit “AJ71C24 [ ]1” from the PC CPU to a computer after writing it to buffer memaory.
(AJ71C24 /O address: 80 to 9F)

A
%
Computer -
T 3 T T T T T
AJ7T1C24 E ¢ ! D
N|oooaH |A J 7 1,C 2]4[] |01C0H
Q
L 1 1
B | B g 000 |#1o W T 3 3 B 0| COm; O
—
N "\, Dataarea
< &)
Send request Y90 (4)
Send completed X80
PC CPU {program) processing
C PC CPU program example) Send data length
@ / Address
X0 X80 Y90© 00 -
- }—,H/——M'—‘—{ ASC | AJ7IC24[] | O1 — ] OOH, 04H OH | oon, oan }
Dyt o ow H| W ®
j . - b——T™Mow [Ka]oo I @ ; 4AH, 41H 4AH, 41H
Send instruction 1 () |Dz o (3 2H ooa
— ToP JHe[HO [DO[Ks — @F | ¢ | D3 (2,'@ ';'>3H & o -
2 32H 43H 32H, 43H
ser @ | :
- Ol lee[ra ] e [aa
* RST | Y90 (5) : '
— | o0 | Sdertld Sequence program AJ71C24
|—FHOMP | He ]H116 |D10°I K1 l_ ata Data memory Buffer memory
— <>[p100] Ko |-[ sET | Mioo | e i M100 is on, error processing is executed

according to errer code stored in D100.

10-25




10. COMMUNICATIONS IN THE BIDIRECTIONAL MODE
MELSEC-A

Exampie 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 1/O address: 80 to 9F)

A
c
K
Computer
0bn
T T T T T T T T T T
AJ71C24 E Lo e
N | 000AH |A [J 711 ]Ci2 4] 007BH
Q 1 1 1 1 L 1 1 1
1 1 1 1 1 1 1 1
05w] Ghw | 00n [$16) 4hory 370 300 430 320 340 200 7B 00w
——
\ ", Dataarea
(6)
Send request Y80 5

Send completed X80

)

TO
70 0% pregan
< PC CPU program example> @ Send data length i
Add
X0 X80 Y90 5 ~ / ress J|
_..{ HH,’;_{ ASC I AJ7iC24] ] [ D1 }_ (1) 00H, DAH OH 00H, OAH }

I DU | w H [ @ W
Transmit —— movP |[HAlDO— @] A 2AR, 41H 4AH, 414
instruction J ] D2 3“|]-| :;(;L (@ 2H 3“21 mH ::

——{ Movp [ Ki2s [ Ds 3| |7 i M. 27 -
| l I_" (3) 9 - D3 @ () [:> 3H @ ()
Ilc azH, 43H 32H, 43K
Ciree lelolle et sl o T | o g
4 . \
SET e
X80 (] 05 COH, 7BH 5H 00H, 7BH
F RST | Ys0 | gy Send o
! © data @ Sequence program Buf?::;wii:ory
——{FROMP | H8 | H116]D100] K1 Data memory
.—{<>[D1oo| ko }+{ sET | Moo || - if M100 is ON, error processing is executed
according to errer 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 oo Indicator . .
(Hexadecima) Error Error Description LED No. Corrective Actions
Invalid access has been made during RUN. 2.C/N (1) Start communicationss
Disable (1) Data has been written to a PC CPU with (LED No.16) after turning ON SW22.
Q0H du”ng the SW22 OFF (Wfite disable during HUN) 4—CI‘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 protocol,
01H Parity With the SW16 ON (parity enabled), the (LED Noa7) | G ange the Swpseﬂing or
error parity check result does not match the 4-P/S data
state of SW17 (odd/even parity). (LED No.21) :
Sum check error )
Sum With the SW21 ON (sum check enabled), 2P/S Check data transmitted from
02H check the sum check result of received data {LED No.17) computer and sum check
error does not match the sum check code of 4-P/S result. Correct invalid data
transmitted data, i.e., send data is dif- {LED No.21) ' "
ferent from received data.
Communications protoco! not valid, 2-PRO Check and correct the mode
03H Protocol Communications have been made with a (LED No.18) | setting 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 2-3I0
04H Framing Data does not match the setting of SW18 (LED No.19) | Change the setting of SW18
error {stop bit}. 4-8l0 or the control protocol.
{LED No.23)
Overrun error 2-S10 .
Decrease the data transmis-
05H Overrun New data has been transmitted before (LEEQ‘}%W) sion speed and restart data
error AJ71C24 receives all the preceding data. icat
9 (LED No.23) communications.
Character area A, B, or C error, or designated (1) Check and correct the char-
command does not exist. acter area A,B, or C and
(1} The designation of the character area A, triisr::rt data communica-
8, or C for the control protocol set with the :
mode setting switch is not correct. (2) See the functiens list in
(2) A command used with the protocol does 2.PRO Section 3-3;1 and the
Character not exist. (LED No.18) ACPU User s Manual to cor-
06H area efror (Fot example, a subsequence program was 4-PRO rect the designated com-
designated to be used with AN or A2NCPU.) | (| Ep No.22) mands, and restart data
The set device number does not exist in the communications.
set PC CPU. {3) See Section 8.7.1 to cor-
{3} The device number is not set with the re- rect the number of setting
quired number of characters. characters of the device
(ACPU common command: 5 characters, number, and restart data
AnACPU dedicated command: 7 characters) communications.
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Error Code i Indicator . .
Hexadecimal Error Error Description LED No. Corrective Actions
Character error received. 2.PRO
Character A character other than *Ate Z*, 010 9", * * [ (LED No.18)
07H error and control codes in Section 8.4.5 (1) has 4-PRO Check and correct data,
been (LED No.22)
PG CPU Buffer memory is unable to make communica- 2-C/N
08H access tions with the FC CPU. (LED No.16) | Use a PC CPU which can per-
errat 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.C/N Change the PC CPU number
PC CPU The PC CPU number designated with the (LED No.16g) | t° the self (FFH) or a station
10H number protoco! was not the self (FFH) or a station 4-C/N number set with the MELSEC-
error 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.
Atter the AJ71C24 has correctly 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 memory and capable of performing data (LED N016) Check control pTOtO_COl data
12H module communications, is not placed in the 4.C/N or change the special func-
designa- designated special function module (LED No.20) tion module location,
tion error number's position. Or the module number ’
is wrong.
Program Error in the designation of a sequence pro- 5.PRO Designate a step number
step gram step number. (LED No.18) which lies within the desig-
13H number A step number was designated which lies 4-PRO nated range, or change the
designa- outside the program range designated by (LED Ne.22) parameters and restart trans-
tioh error the PC CPU parameters. ' mission.
Remote RUN/STOP impossible. 2-PRC
Remote R te STOP/PAUSE h Iready b (LED No.18) Check for and reset remote
18H emole as already been ex- : STOP/PAUSE from another
error 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 | communications has been discontinued. 4-C/N Check the state of data link.
{LED No.20)
Special Memory access to the special function medule 2.C/N PC CPU, base unit, special
§ pec! cannot be made (for command TR, TW). LED No.16 function module or AJ71C24
21H unction ; ; ( 0.16) hardware fault. Consult the
module (1) Special function module control bus error. 4-C/N ! et
bus error | (2) Special function module breakdown. (LED No.20) :::{:!Si:’r'ts"’bmh' repre-

(1) Error codes O0H to 08H are transmitted to a computer after diagnosis by an AJ71C24, when
access is made by the computer to 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.)

02H

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 validfinvalid setting area (address
114H) in the AJ71C24 buffer memoty to *valid®,

10H

Error code is not received when the
NAK code is received

When the computer transmits the NAK code to the
AJ71C24 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

SIO error at data receive
Framing error
Overrun eiror

® Transmit data from the computer according to the follow-
ing settings with the AJ71C24 (see Section 4.3.2 for
SW12 to SWi8B).
® Data bit length with SW12
® Transmission speed with SW13 to 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 parl 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 cannct 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 memory) if it fails to receive
data of a set length. This error occurs when it fails to
receive the next data within the set time.)
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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 module troubleshooting.

11.3.1 Troubleshooting flow chart

The state of errors is described as follows:

Eiror )

Is the "RUN" LED of the
AJ71C24 OFF?

communications has been
made, is the neutral state
unchanged?

Has the data not been received?

ls the 2-C/N (LED No.16)
or the 4-C/N (LED No.20)

Is communications
sometimes made and
sometimes not?

Is only NAK received?

Is undecoded data
transmitted?

Although

ON7?

11-4

See Section 11.3.2 when the "BUN" LED is
turned OFF,

YES

See Section 11.3.3 when the neutral state deoes
not change.

YES

See Section 11.3.3 when the data is not
teceived.

YES

See Section 11.3.4 when the 2-C/N (LED No.
16) or 4-C/N (LED Ne. 20} is turned ON,

YES

See Section 11.3.5 when the communications
sometimes fails.

YES

If only "NAK" is received, an “error code™ is
transmitted according to the protocol. Check
the error codes in Sections 11.1 or 11.2.

See Section 11.3.6 when undecoded data is
transmitted.
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( The "RUN" LED is OFF

)

Is the
transmission
specifications setting switch
of the AJ71C24
correct?

NO After correcting the switch

setting, reset the PC CPU.

Is the "RUN" LED ON?

NO

Is there a PC CPU error?

Is the power ON?

YES
Eliminate the error and reset,

Turn the power ON,

Is the "RUN" LED ON?

NO

Is the line

range?

YES

voltage within the designated

NO

Adjust the line voltage to the
designated range.

A possible cause may be
insufficient power capacity.

Calculate current consumption,

YES

Is the *RUN" LED ON?

Is the line

module OK?

capacity of the power supply

NO

NO Replace with a higher capacity

power supply module.

Externai noise may have
influenced the AJ71C24's
operation, To reset, switch
power OFF, then ON.

Is the "RUN" LED ON?

YES

Consult the nearest Mitsubishi
representative.

End
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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
tommunications modé
set correctly?

NO

Match the computer
and AJ71C24 settings
(see Section 4.3.2),

NO

Is the signal line
connected?

*1

Connect the signal line
(see Section 4.5).

NOC

transmitted from the

Transmit data from the
computer.

RS-232C

Does the
computer control the VES

AJ71C24 CD 1 1
signal? " -
Either (a) set the CD signal

NO so that it is always ON during
full-duplex communications,
or (b} set the RS-232C CD
terminal check to "disabled".
Set the RS-232C CD terminal
check to "enabled" during
half-duplex communications.
Also, set the computer so
that the signal turns ON/OFF
using the timing mentioned

( Data is not received. )

Is the signal line
connected?

Connect the signal line
(see Section 4.5).

NO

Send data which
complies with the set
dedicated protocol.

RS-232C

Is the
computer data termina

readé signal
N?

NO

Keep the data terminal
ready signal ON.

Does the
computer control the
J71C24 CD
signal?

with the computer.
Is the result
OK?,

in Section 5.4.
Perform
the self-loopback tesi: NO
is the result
OK?
POINT
(1) Check point *1
Perform NO
the loopback test. eMake sure the AJ71C24 RD
Is the result signal line is connected to the
OK? computer SD signal line.
® Check the multidrop line
connection.
Do data ;
communications NO (2) Check point *2

e Make sure the AJ71C24 8D
signal line is connected to the

) Mitsubishi

( End

Consult the nearest

representative.

computer RD signal line.

® Check the multidrop line
connection.
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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
the type mentioned in Sec. 2.2 or
is it a AJ72P25/R257?

NO

1

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 1
during RUN? .
Stop the PC CPU, or depending on
communications data, set write

YES during RUN of the AJ71C24 to
*enabled®.

Is communications
done with a special function
module?

NO

special function modulég NO

with buffer memory located

at an accessed I/O

Check and correct the I/O number.

Is the

accessed special function NO

module operating ]
properly? Special function module control
YES bus error, Possible PC CPU
1 module, base unit, or special
function module error.
Consult the nearest Mitsubishi
representative. J,

Change modules.

l

Consult the nearest Mitsubishi
representative.
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11.3.5 When communications sometimes fails

' ( Communications sometimes fails. )

Is mode setting with AJ71C24
either of "1 to "8"?

Is only
anRS-232C or only
an R8-422used to connect the

YES

AJ71C24 to an external
device?

Is the computer
connected to a PC CPU with a

YES

|

Set mode to "1 to 8.

multidrop link?

Is the signal cable connection

NO

|

Link the PC CPU with a computer in
a1:1 ratio.

If communications is normal
between every station, the PC CPU
and the computer may be
transmitting data simultaneously to
each other. Interlock them to avoid
simultaneous transmission.

OK?

RS-422 | YES
| Rs-232¢

Does AJ71C24 CD

NO

|

Change the cable or correct the
connection.

signal repeatedly switch
ON/OFF?

Consult the nearest Mitsubishi
representative.

11-8
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When the AJ71C24 CD signal in the
full-duplex transmission is
centrolled by the computer, either
(a) contrel the signal so thatitis
always ON, or (b) set the CD
terminal check to "disabled".

Set the RS-232C CD terminal check
to "enabled" in the half-duplex
communications. Also, setthe
computer so that the signal turns
ON/OFF at the timing mentioned in
Section 5.4.




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

NO

between the computer and the
AJ71C24 match?

YES

Does the data
length setting between the

NO

1

Correct the parity setting,

computer and the AJ71C24
match?

YES

Does the stop

NO

1

Correct the data length setting.

bit setting between the computg
and the AJ71C24
match?

YES

Do the computer
and the AJ71C24 transmission

NO

]

Correct the stop bit setting.

speed settings match?

YES

Is the
terminal resistance
set to "present’ at the end stations

NO

l

Match the computer and the
AJ71C24 transmission speed seltings.

of the multidrop
link?

YES

Are all interfaces

NO

_ 1

Setthe terminal resistance to
‘present”.

set to mode 1 to 8 to work
independently?

YES

Consult the nearest Mitsubishi
representative.

11-9
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Setthe modes correctly.

* If mode 9 to D is set when interfaces
are working independently, noise
interference may occur between used
and unused interfaces.
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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-S6 computer link module (hereafter called the AJ71C24-
$6). 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 installing modules
to the existing network.

1.1 Compatibility

The AJ71C24-86 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)

(2)

(3)

Buffer memory read/write operations (CR and CW commands)

Addresses 100H to 11FH in the buffer memory of the AJ71C24-5S6 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 memeory areas in addresses 120H and
above.

Input/output for PC CPU

The READY signal Xn7 is provided for the AJ71C24-56.

For the link operating in the no-protocol mode, this READY signal should
be inserted (as the interlock signal) in the sequence program which uses
the AJ71C24.

Communications time

The time required for communications with a PC CPU ditfers between the
AJ71C24 and the AJ71C24-56. The User's Manual for each type of
module gives details.
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1.3 Function Comparison

Module

Function

AJ71C24

AJ71C24-56

See
Section

Module READY signal

Xn7 of the /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-S6
checks the CD signal.

Nw

Transmission error
information

Display area

Error occurrence is
confirmed by the
LED on the front

panel of the medule.

8ince the ONJOFF status of the
error 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
1to 4

Com-
mand

Batch read ER

Batch write EW

Exten-
sion file
registers

Test
(random write)

Monitor data

registration EM

Meonitor ME

Main UR
Batch

read

Micro- Sub VR

computer

pregram Main uw

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
randem 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.

8.8

Main micrecomputer progtam 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.

8.12.8

On-demand

Data transmission
start is controlied by
the computer.

The send request can be output
from the PC CPU for data
transmission with dedicated
protecols 1 to 4.

8.14

Communications with the PC CPU
in MELSECNET

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.

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
A2AJASACPU.

3.3.1 (3)
8
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Function Module AJ71C24 AJ71C24-56 sae
Setting the receive Fixed at CR, LF Sefting is possible as required. 7,41
completed code (ODH, 0AH) {Default : CR, LF [0DH, DAH]J) o
Setting the
:jetiel\lle-c%:npletlon Fixed at 127 werds Setting is possible as required. 7.4
(Sa";‘a fggeive 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
Setting the send Fixed as below: excluding the memeory area of 100H to
buffergmemor Head address OH | 11FH. 7.4.4
No- ¥ Buffer memory size 80H Default : Head address oH
Protocol * Buffer memory size 80H
Setting is possible as required
Setting recei Fixed as below: excluding the memory area of 100H to
Eatar oo Head address 80H | 11FH. 7.4.5
Y Buffer memory size 80H Default : Head address 80H
elauit - Buifer memeory size 80H
Te clear the received
data after an error . .
occurs, the CPU mustbe | 18 R 1 riVes e g fuithout
Receive data clear reset. This means that . \ o ,
? s influencing the communications using 9.5
request the data received using f .
. . the dedicated protocol) by using a
the dedicated protocol is sequence program
also cleared at the same 9 prog :
time.
Datamunications Data communications with a computer
Bidirec- com . in the bidirectional mode is possible. 7.5
control with a
tional (Possible in a 1-to-1 base system 10
computer configuration)
{RS-232C or RS-422)
Data communications with an external
Data communicaticns contrel in — device supporting the half-duplex
the half-duplex transmission transmission function can be 5
(RS-232C) controlled according to the setting by
the user.
Data communications in the multidrop
"m : n" multidrop link link in which the ratio of computers to 6
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 AJ71C24-56 computer link module. These precautions cover com-
patibility with the AJ71C24-83 computer link module (hereafter called the
AJ71C24-83), the use of existing programs prepared for the AJ71C24-83, and
procedures for changing, adding, and installing modules to the existing net-

work.

2.1 Compatibility

The AJ71C24-56 and the AJ71C24-8S3 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 AJ71C24-33.

2.2 Precautions When Using Existing Programs

(1) Communications time

The time required for communications with a PC CPU differs between the
AJ71C2-83 and the AJ71C24-86. 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 command,
the model name codes for the A2ACPU(-S1), ASACPU, etc. are changed.

CPU Model Name AJ71C24-83 AJ71C24-56
AQJ2ZHCPU A2H 98H
A2ACPU A4H 92H
A2ACPU-S1 A4H 93H
A3ACPU A4H 94H
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2.3 Function Comparison

Module AJ71C24-S3 AJ71C24-S6 See
Function 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 memorties, 8. '
to 4 ¢ommands with the extension file registers, and extension
A2ACPU(-S1) and comments of the A2A/A3ACPU.
A3ACPU.
cD::munications Data communications with a computer
Bidirectional control with a in the bidirectional mode is possible. 7.5
computer — (Possible in a 1-to-1 base system 10
(RS-232C or RS-422) configuration)

Data communications control in the

Data communications with an external
device supporting the half-duplex

e transmission function can be 5
half-duplex transmission (RS-232C) controlled according to the setting by
the user,
Data communications in the multidrop
“m : n* multidrop link link in which the ratic of computers to 6

PC CPUs is 'm : n" is possible.

APP -5




APPENDICES

MELSEC-A

APPENDIX 3. ASCII Code Table

Character codes used for the computer link are shown below. (7-bit codes)

MSD 0 1 2 3 [ 5 6 7

LSD 000 001 010 011 100 101 110 111
0 0000 NUL DLE sp 0 @ P ~ p
1 0001 SOH DC1 ! 1 A Q a q
2 0010 STX DC2 . 2 B R b r
3 0011 ETX DC3 # 3 c S ¢ s
4 0100 EOT DC4 $ 4 D T d 1
5 0101 ENQ NAK % 5 E U e u
6 0110 ACK SYN & 6 F v f v
7 0111 BEL ETB / 7 G w g w
8 1000 BS CAN ( 8 H X h X
9 1001 HT EM ) g I Y i y
A 1010 LF s5uUB * : J Z i z
8 1011 VT ESC + ; K [ k {
C 1100 FF FS . < L \ { |
D 1101 CR GS - = M ] m }
E 1110 SO RS . > N t n ~

F 1111 ] Vs / ? o} - o DEL
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APPENDIX 4. DTR Control

This appendix explains DTR control.

(1)

(4)

Explanation of DTR control

DTR control enables and disables data communications with an exter-
nal device via the AJ71C24 RS-232C by means of the DSR and DTR
signals,

DTR control is not available for the RS-422.

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

Under the foliowing conditions, the AJ71C24 temporarily stores
received data to its OS area. When transfer to the no-protocol 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
memory area.

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

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

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.

ON ON

GFF OFF
DTR signal

ON
QOFF : receive disabled

! 1

: receive enabled ! |
1

1 I 1

! i
i

Receive .
ready AJ71C24 memory AJ71C24 memory
(OS area) (OS area)
Data
279 bytes (Data 279 bytes st(ora ge)
storage)

Free area | |41 bytes
Free area Iw bytes
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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
processing 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-
em ﬁ:?& ADJ2H, Access quired for
AlN, A3H A2A, Data Processing
A2N, A3A Unit
A3N
Bitunits | BR | 0.76ms | 0.57ms | 1.38 ms 256
Batch ) ’ ' devices | 1 scan
(2 scans for
read AT
Word 64 device "R" only)
devices WR 1.13 ms 0.81 ms 2.42 ms devices
i i 160 2 scans
Batoh Bitunits | BW 113ms | 0.94ms | 1.06ms [ o (1 soan when
write *enable during
Word 64 RUN" is set [ex-
devices ww 1.13 ms 0.84 ms 2,60 ms devices | ¢luding R])
Device . . 20 2 scans
memory '(I'reasnt- Bit 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-
devices WwT 1.13 ms 0.90 ms 1.06 ms devices | cluding R])
Menitor | Bit units BM —
data _ _ _ _
registra- | 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 | MN | 208ms | 0.96ms | 1.47 ms docm
Batch read ER | 1.27ms | 076 ms | 2.42 ms 64
' . : devices
2 scan
Batch write EW | 1.27ms | 0.76ms | 2.60ms 64 | (3scansfor ET
devices | [only ARACPU])
Extension
file Test 10
register (Random write) ET 1.31 ms 0.87 ms 0.97 ms devices
Menitor data
registration EM - - - - -
Monitor ME 1.75 ms 0.98 ms 1.42 ms 2.0 1 scan
devices
Buffer Batch read CR
memory ] - - - - -
Batch write Ccw
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intervening Times (Scan Time Increases)
Com- Scan Count Re-
Item mand AOJ2H, Access quired for
A1N, A3H A2A, Data Processing
A2N, A3A Unit
A3N
Batch read TR FROM in- | FROM in- | FROM in- 1 sean
, . struction struction struction
Spemlal Lur;;:tlon process- | process- | process- 128 2 scans
module butfer ) ingtime |ingtime |ingtime bytes | (1 scan when
memory Batch write ™ + 1,13 + 0.81 + .75 *enable during
msec msec msec RUN" is set)
Batch Main MR 1.20 ms 0.78 ms 0.70 ms { soan
read
Sub SR 1.20 ms 0.84 ms 0.70 ms
Sequence 64 steps
rogram
preg Main MW | 067ms | 0.55ms | 0.49 ms 2 scans
Batch (1 scan when
write ‘enable during
Sub SwW 0.67 ms 0.55 ms 0.49 ms RUN" is set)
Batch Main UR 1.35 ms 0.76 ms
. read
p Microcom- Sub VR 1.35 ms 0.76 ms 128
ro- puter pro- — butes | 2 5°ans
gram | gram Main uw | 1.35 0.76 ms Y
Batch i 35 ms .
write
Sub vw 1.53 ms 0.73 ms
Batch read KR 1.35 ms 0.76 ms 2.42 ms 128
Comment bytes 2 scans
Batch write Kw 1.53 ms 0.73 ms 2.60 ms
B 128
ateh read PR 0.68 ms 0.50 ms 2.42ms bytes 2 scans
Parameter ]
Batch write Pw
Analysis request PS
Remote RUN RR
PC CPU Remote STOP RS
PC type read PC — — — — —
Global GW — — — — —
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(2) AnACPU dedicated command

Intervening Times
(Scan Time increases)

Item Com- Scan Count Required for
mand AZA. AZA Access Data Processing
? Unit
Batoh read Bit units JR 1.19 ms 256 devices :23::: < for dovics *H onl
Word units QR 2.07 ms 64 devices ns for device only)
Bit units Jw 0.99 ms 160 devices |2 scans .
Batch write {1 scan when "enable
. X during RUN" is set [exclud-
Word units aw 232 ms 64 devices |;
ing R])
. . . . 2 scans
JT 0.91
Device Test Bit units ms 20 devices (1 scan when "enable
Devi memory (random write) . : during RUN" is set [exclud-
evice Weord units QT 0.93 ms 10 devices [inq R
data ing R])
Monitor data Bit units JM . _ -
registration Word units QM 1 scan for device "R" only
Bit units M. 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 2.57 ms 64 devices |[covers several blocks)
. Batch read DR 231 ms
Program E:tn?;se":t" 128 bytes |2 scans
Batch write Dw 2.59 ms

POINTI

(1} The PC CPU can only process one of these operations with each END
processing. If the ABGPP 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(S1), and
A3ACPU).
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APPENDIX 6. Precautions During Communications When Using RS5-422 Interface

(1} The following figure shows the hardware structure for the data trans-
mission from the AJ71C24 to the computer.

SDA RDA

Send data —j} SDB RDB >— Received data
righ impedance controt M

AJ71C24 Computer

AJ71C24

AJ71C24

AJ71C24 Send Circuit

(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 #—* ; High impedance state

’\/W\/\f ‘/{ Send: data "\/\/‘\/\J

Cormposition of 1 character

M N
L —_
= II Stop bit (1 to 2 bits)
Start bit {1 bit) Parity (0 to 1 bit)
(7 to 8 bits)

Transmission from the AJ71C24

APP - 11




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.

POINT]|

When a computer has a pull-up/down register, wrong data is not received.

When a computer does not have a pull-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

RDB [ >— Received data
7[;|7 Computer
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APPENDIX 7. Special Function Module Buffer Memory Addresses

MELSEC-A

The special 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) AB8AD analog-digital converter module

Address Set by Computer | Address Set with
Buffer Memory Contents FROM/TO In-
Lower 8 bits | Higher 8 bits struction

Number of channels 80H 81H 0
Averaging processing specification 82H 83H 1

CH1 averaging time, count 84H 85H 2
CHZ2 averaging time, count 86H 87H 3
CH3 averaging time, count 88H §9H 4
CH4 averaging time, count 8AH 8BH 5
CH35 averaging time, count 8CH 8DH 8

CHS6 averaging time, count 8EH 8FH 7
CH7 averaging time, count 90H 91H 8
CHB8 averaging time, count 92H 93H 9
CH1 digital output value 944 35H 10
CHe gdigital cutput value 96H 87H 11
CHS3 digital cutput value 98H 9gH 12
CH4 digital cutput value 9AH 9BH 13
CH3 digital output value sCH SDH 14
CH& digital cutput value 9EH 9FH 15
CH7? digital cutput value ACH A1H 16
CHB8 digital output value AZH A3H 17
Write data errer code C4H C5H 34

{2) A62DA digital-analog converter module

Buffer Memery Contents

Address Set by Computer

Address Set with
FROM/TO Instruc-

Lower 8 bits | Higher 8 bits tion
CH1 digital value 10H 11H 0
CH2 digital value 12H 13H 1
CH1 voltage set value check code 14H 15H 2
CH2 veltage set value check code 16H 17H 3
CH1 voltage set value check code 18H 194 4
CH2 voltage set vaiue check code 1AH 1BH 5
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(3) AS84AD analog-digital converter module

MELSEC-A

Address Set by Computer Address Set
Buffer Memory Contents with FROM/TC
Lower 8 hits Higher 8 bits Instruction

Unused area 10 11 0
Averaging processing specification 12 13 1

CH1 averaging time, count 14 15 2
CH2 averaging time, count 16 17 3

CH3 averaging time, count 18 i9 4

CH4 averaging time, count 1A 1B 5

Unused area (unavailable) — — —
CH1 digital I/O value 24 25 10
CH2 digital /O value 26 27 11
CH3 digital /O vealue 28 29 12
CH4 digital IO value 2A 2B 13
CH1 internal set mode flag 20 2D 14
CH2 internal set mode flag 2E 2F 15
CHS3 internal set mode flag 30 31 16
CH4 internal set mode flag 32 33 17
CH1 temperature detection value 34 35 18
CH2 temperature detection value 36 37 19
CH3 temperature detection value 38 39 20
CH4 temperature detection value 3A 3B 21
CH1 set value check code 3C 3D 22
CH?2 set value check code 3E 3F 23
CH3 set value check code 40 41 24
CH4 set value check code 42 43 25
Write data error code 44 45 28
ensblo/aisasletiag o 4 47 27
CH1 loaded module code 48 49 28
CH2 loaded module code 4A 4B 29
CHS3 loaded module code 4C 4D 30
CH4 loaded module code 4E 4F 31
CH1 temperature set range (offset) 50 51 32
CH1 temperature set range (gain) 52 53 33
CH2 temperature set range (offset) 54 55 34
CH2 temperature set range (gain) 56 57 35
CH3 temperature set range {offset) 58 59 36
CH3 temperature set range (gain) 5A 5B 37
CH4 temperature set range (offset) 5C 5D 38
CH4 temperature set range (gain) 5E SF 39
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(4) AD®61(S1) high-speed counter module

' Address Set by Computer Address Set with FROM/TO
Buffer Memory Contents Y P Instruction
Channel 1 Channel 2 CH1 CH2
. 80M COH
Unused area (unavailable) o 32
81H C1iH
Current value write
{lower bits) 82H C2H
1 33
Current value write H
(middle bits) 83H cs
Current value write
. A 84H C4H
{higher bits) 2 34
B5H C5H
Mode register 868H CeH
3 35
' 87H C7H
Current value read
{lower bits) 88H CeH
4 36
Current value read H C9H
(middle bits) 89 9
Current value read
. ; 8AH CAH
(higher bits) 5 a7
8BH CBH
Set value read/write
{lower bits) 8CH CCH
<] 38
Set value read/write H
' (middle bits) 8DH o
Set value read/write
i R 8EH CEH
(higher bits) 7 39
T | eFH CFH
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(5) AD71(S1) and AD71-52 positioning modules

MELSEC-A

Buffer Memory Contents

Address Set by Com-

Address Set with

puter FROM/TO Instruction
200H 0
X-axis positioning start data to to
391H 200
382H
Error reset 393H 201
458H 300
Y-axis positioning start data to to
5E9H 500
2040H 3872
Positioning infoermation to to
235FH 4271
2360H 4272
Positioning velocity . to to
X-axis 267FH 48671
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 6671
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
3FC7H
3FDOH
X-axis zero return data to 7912 to 7917
3FDDH
3FE4H
Y-axis Zerc return data to 7922 to 7928
3FF1H
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(6) AD72 positioning module

MELSEC-A

Buffer Memory Contents

Address Set by Computer

Address Set with FROM/TO

Instruction
200H 0
X-axis positioning start data to to
391H 200
392H
Error reset 393H 201
458H 300
Y-axis positioning start data to to
5E9H 500
6B0H 600
Monitor area to to
6BFH 607
2040H 3872
X-axis positioning data to to
2FDFH 5871
2FEOH 5872
Y-axis positioning data to to
3F7FH 7871
3F80H 7872
X-axis parameter to to
3F9FH 7891
3FABH 7892
Y-axis parameter to to
3FC7H 7911
3FDOH 7912
X-axis zero return data to to
3FDDH 7917
3FE4H 7922
Y-axis zero return data to to
3FF1H 7928
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(7) AB1LS position detection module
Address Set by Computer Address Set
Butfer Memory Contents with FROM/TO
Lower 8 bits Higher 8 bits Instruction
Compensated present value
storage area 80H 81H 0
Overflow detection flag 82H 83H 1
Underflow detaction flag 84H 85H 2
Resolver rotation speed storage
area asH 87H 3
Qutput state storage area 88H 89H 4
Measured length (L) 8AH 8BH 5
storage area {H) 8CH 8DH 6
Compensation value storage area 8EH 8FH 7
Error code storage area S0H 91H 8
Battery error detection flag 92H 93H o
Channel output enable setting
area for limit switch function 94H 95H 10
Program number setting area for
limit switch function 96H 97H "
Target address setting area for
positioning function 98H 99H 12
9AH 9BH 13
Data setting area for positioning
function to to
138H 139H 44

(8) AJ71C24(-S3, -S6)

Address Set by Computer | Address when Connected to a Computer
1000H 0
to to
11FFH FFH
1200H 100H
to to (Special applications area)
123FH 11FH
1240H 120H
io to
1FFFH TFFH

Addresses 1000H to 1FFFH of an AJ71C24 designated by a computer are the buffer memery
addresses used to execute read/write with an AJ71C24 which is not connected to a computer.
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(9) AD70 positioning module

MELSEC-A

Buffer Memory Contents

Address Set by

Address Set
with FROM/TO

Travel distance after near-zero point
dog ON

Velocity position change command

n velocity operation

Computer Instruetion
Upper stroke limit
Lower stroke limit
. 80H 0
F:'ea?'n 1 Cemmand pulse magnifica- to to
P " | Electronic | tion numerator 8BH 5
gear Command pulse magnifica-
tion denominator
Velocity limit value
Acceleration time
Variable —— ABH 20
arameter Deceleration time to to
P — B3H 25
In-position range
Peositioning mode
Zero point address
Zero return velocity
T o0 °
reep velocit
return data p 4 DEH 47
Travel distance setting after near-
zero point dog ON
Positioning pattern
Positioning address P1 FBH 60
Position- Positioning velocity V1 to to
ing data 109H 68
Positioning address P2
Positioning velocity V2
Present value change area
Velocily change area
Control JOG velocity area 120H 80
change Error counter clear command to to
area 133H 89
Analog output adjustment area
Velocity position, and travel distance
change area
Feed position data
Actual position data
Error code (ERR.1}
Error code (ERR.2)
Moniter 1 ‘:SH 1&0
Error counter value
area 15FH 111

APP - 19




APPENDICES

MELSEC-A

(10) A62LS position detection module

Address Set by

Address Set with

Buffer Memory Contents FROM/TO
Computer Instruction
(L) 8GH o]
Present value (scaling binary}
(H) 82H 1
(L 84H 2
Present value (sensor binary)
(H) 86H 3
OQutput state of all channels 88H 4
Program number answerback BAH 5
QOperation mode 8CH 6
Error code BEH 7
Limit switch output disable setting 90H 8
Pregram number setting 92H 9
Positioning target set data (scal- L 94H 10
ing binary) H o6H 11
Number of multiple dogs 98H 12
Dog 0 L 9AH 13
ON position set data (H) 9CH 14
Dog 0 L) SEH 15
CH. 0 OFF -
position set data (H) AOH 16
Dog 9 L E6H 51
OFF position set data (H) EsH 52
Number of multiple dogs EAH 53
Dog 0 L ECH 54
ON position set data (H) EEH 55
Dog 0 {L) FOH 56
CH. 1 "
OFF pOSItIOn set data (H) F2H 57
Dog @ L) 138H 92
OFF position set data (H) 13AH 93
Number of multiple dogs 13CH 94
Dog © L 13EH 95
ON pOSitiOﬂ set data (H) 140H [=T:]
CH.2 | Dogo© (L) 142H 97
OFF position set data (H) 144H 98
to
CH. 15
Dog @ (L} 560H 664
ON position set data (H) 562H 665
Dog @ (L) 564H €666
OFF position set data (H) 566H 667
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{11) AB16DAI digital-analog converter modute

AB16DAV digital-analog converter module

MELSEC-A

Buffer Memory Contenis

Address Set by

Address Set with

Computer FROM/TO Instruction
D-A conversion enable/disable channel 10H OH
Anaiog cutput 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 iEH
CH. F digital value 4EH 1FH
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 B8AH 30H
CH. E set value check code 8CH 3EH
CH. F set value check code 8EH 3FH
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(12) A616AD analog-digital converter module

MELSEC-A

Buffer Contents

Address Set by

Address Set with

Computer FROM/TO Instruction
INPUT designation 10H oH
Direct access ,?.AX'CH‘ designa- 12H 1H
ion
Digital output value 14H 2H
Sampling cycle designation 16H 3H
Data format selection 18H 4H
Error code storage 1AH 5H
Error-generating multiplex medule
CNT.No, storage 1CH 6H
Unused area (unavailable) —
AB16AD 2EH FH
INPUT O
ABOMX, AGOMXR S0H 10H
INPUT 1
A60MX, AGOMXR 32H 11H
INPUT 2
ABOMX, AGOMXR 34H 12H
Conversion INPUT 3
enable/disable | AGOMX, AGOMXR 36H 13H
ianati
designation INPUT 2 o I~
ABOMX, ABOMXR
INPUT &
AGOMX, AGOMXR SAH 15H
INPUT &
ABOMX, AGOMXR 3CH 16H
INPUT 7
AGOMX, AGOMXR SEH 17H
Set data setting request 40H 18H
Unused area (unavailable) — —
70H 30H
INPUT channel digital cutput value to to
8EH 3FH
Unused area {unavailable) — —
210H 100H
MX.CH. channel digital output value to to
30EH 17EH
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(13) AB16TD temperature-digital converter module

MELSEC-A

Buffer Memory Contents

Address Set by

Address Set with

Computer FROM/TO instruction
Data format selection 10H OH
Error code storage 12H 1H
Error-generating AGOMX[JCONNECT
No. storage 14H 2H
Thermocouple type setting error chan- 16H aH
nel No. storage
Sampling cycle present data storage 18H 4H
Unused area (unavailable) —
. AB16TD 2EH FH
Cenversion
enable/disable 30H 10H
designation Multiplex module to to
3EH 17H
Set data setting request 40H 18H
Unused area (unavailable) —
Disconnection detection enable desig- S&H 2:30H
nation 5EH 27H
Unused area (unavailable) —
70H 30H
Digital output value temperature setting to to
8EH 3FH
Disconnection detection channel No. Qt(z)H 4?°H
storage 9EH 47H
Unused area (unavailable) —
Digital output value range exceeded B&H 53:-{
channel Ne. storage BEH 57H
Unused area (unavailable) —
Temperature detection value range ex- Dt%H S&H
ceeded channel No. storage DEH 67H
Unused area (unavailable) —
INPUT channel digital output value For 7oH
storage FEH 7FH
110H 80H
Error compensation value setting to to
20EH FFH
210H 100H
Thermocouple type setting to to
30EH 17FH
MX.CH. channel digital output value 3100 180K
storage 40EH 1FFH
MX.CH. channel temperature detection ﬂtgH 2?2H
value storage 50EH 57EH
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(14) AJ71PT32 MELSECNET/MINI master module

MELSEC-A

Buffer Memory Contents

Address Set by

Address Set with

Computer FROM/TO Enstruction

Total number of remote |/O stations 20H 4]
Retry count 22H 1
Unused area (unavatlable) —

34H 10
Transmission data for batch refresh to to

72H 41
Unused area (unavailabie) —

ACH 70
Remote I/O station card information to to

BAH 77
Unused area (unavailable) —

D4H 90
Accumulative faulty station detection to to

DAH 93
Unused area (unavailable) —

E8H 100
Faulty station detection to to

EEH 103
Unused area (unavailable) —_—
Communications faulty code F&H 107
Faulty detection code F8H 108
Unused area (unavailable) —

FCH 110
Receive data for batch refresh to to

13AH 141
Unused data (unavailable) —
Line error retry counter 160H 160

162H 161
Retry counter to to

182H 192
Unused area (unavailable) —

214H 280
Split refresh station to to

236H 282
Unused area (unavailable) —

278H 300
Transmission data for split refresh to to

476H 555
Unused area (unavailable) —
Accumulative input faulty detection 4CCH 598
Input faulty station detection 4CEH 599

4D0OH 600
Receive data for split refresh to to

6CEH 855
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(15} AJ71C22 multidrop link module

MELSEC-A

Buffer Memory Contents

Address Set by

Address Set with

Computer FROM/TO Instruction

Number of access slave stations set-
ting area 1000H OH

1002H 1H
Transmission order setting area to to

1010H 8H
Setting area for the number of data 10‘102H ?OH
input from the slave station 10204 10H
Setting area for the number of data out- 101202H 1‘10H
put to the slave station 1030H 18H
{(Unavailable) —
Storage area for data input from the 10‘400H 2tOoH
slave station 107EH 3EH
Storage area for data output to the 10t800H 4t00H
slave station 10BEH 5FH
Error code storage area 10CCH 60H
Work area 10C2H 61H
(User read/write area) to to

1FFEH 7FFH

(18) AJ71C21({S1) terminal interface module

Buffer Memory Contents

Address Set by

Address Set with

Computer FROM/TO [nstruction

400H oH

User area to to
7FEHH 1FFH
800H 200H

Special applications area to to
810H 208H
209H

System area (unavailable) — to
211H
824H 212H

Special applications area te to
830H 218H
219H

System area (unavailable) — to
21FH
840H 220H

User area to to
FDEH SEFH

APP - 25




APPENDICES

(17) AJ71B62 B/NET interface medule

MELSEC-A

Buffer Memory Contents

Address Set by

Address Set with

Computer FROM/TO Instruction
20H 0
Parameters to to
11AH 125
11CH 126
Bit data station input information to to
198H 188
19AH 189
Bit data station output information to to
216AH 251
218H 252
Send request flag for byte data station te to
21EH 255
220H 256
Send data for byte data station to to
68CH 822
68EH 823
Receive data for byte data station to to
A7CH 13286
ATEH 1327
Byte data station report received flag to to
AB4H 1330
AB6H 1331
Byte data station report received data to to
E74H 1834
E76H 1835
Broadeast send data to to
E86H 1843
E88H 1844
Broadcast receive data to to
E96H 1851
Broadcast station number 98H 1852
E9QAH 1853
Accumulative faulty station detection to to
EAOH 1856
EA2H 1857
Faulty station detection to to
EABH 1860
System error EAAH 1861
EACH 1862
Error code to to
F28H 1924
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MELSEC-A

APPENDIX 8. Sequence Program Examples Showing How to Output Word Device

Data to the Printer in the No-protocol Mode

This program gives an example of outputting the data registers (D), link
registers (W) andfile 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
XoCc7 . . .
o | — LTOP I HOOOC | HO10B | K1 | <1 |7 ... RS-232C CD terminal check disable is set.
X000 . .
11 | — PLS m ... Print command is converted to pulses.
MO X0CO XOC7 YODO o
15— ]_M’___‘{ ASC | D10= | ! D31 I_ ... Index (title) is converted to ASCIL
| [ ... Target register contents are converted to
[BcorP | Do | Do | BB g
- ____{ DISP | Dio | D20 1 Ka |_ ... 16-bit data is divided into 4-bit groups
- { SFLP | D2o | k8 |
— | SFLP | D22 | Ka
' E I }_ ... Data is reorganized and converted to
word units (16 bits).
- [ +p [ De2 | ozs | Das units (16 bite)
— ——— +P [ D2o | D21 | Das |—
B +P | H3030 | 033 [ b33 Ii ... Output data is converted to ASCII,
— ———— +P [Hs030] D34 | D34
- 1! MOVP IHOAOD{ D35 },___< ... CR-LF code is set.
| ; MOVP | K5 [ D30 }__ ... Send data length is set.
- —[TOP { HOOOC | HOOO0 | D30 ‘ Ke }_ ... Data is output to send buffer memory.
- SET | YoDO . Send handshake signal is turned ON.
Xoca L.
108 — RST . Transmission completed.
CIRCUIT END

AJ71C24 transmission specification settings for output to printer

K6PR K6PR-K K7PR A7YPR
Baud rate 2400 2400 9600 9600
Data length 8 8 8 8
Stop bits 1 1 2 1
Parity check Even Even None Even
Cemments Baud rate can be changed to 2400
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BIN

BCD instruction

DISP instruction

0

MELSEC-A

(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 data to be printed out from binary (BIN) to ASCIIl. Data is cutput

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

4

data output to the printer.
gives an example of this conversion.

o]o]o]o]

[=]

D 2H
[1]o]o]1]1]o]1]0]o]1]0] D10

1

2

[o]o]o]1]o

L 3 4
ST o[o e[ e e[ [o]o] oo

(Divide the 16-bit dala)

into 4-bit groups

Lower 4 bits

o[1]o]o] peo
bt
D22
23

The following program, described in (1),

Example: Converting "1234" stored in the data register to ASCI|

SFLF’insfru.cﬁonIOHI|||||—+|||I||||||||II||'320

7 Lower 8 bits

IOIOIIIIIII—HIIIIIIIIIIII!I!D22

Lower 8 bits

data, shift the
higher 8 bits of

data towards the

To reorganize the]
\ higher bit.

+P instruction
{Converts output
\data to word data

ASCIl conversion

(AddSOHtoeach]loloi1 [1]o]e[o]o]ofo]t]1]o[o]o]o]Ha0s0

LB bits to convert

the data 0 ASC 1o ToTo o[ o1 [o[o oo oo oo 1]1] oas

+
[o]o]1]1]o]o]o]o]o[o]1]1]0]0]o]0! Haoso

Lower 8§ bits

Higher 8 bits

e

Higher 8 bits

|||Il|ll|||\|||||°22

(after SFLP)

IIIIIIIIIIIIIIII]D%

IIIIIIIII!IIIIIIID20

{after SFLP)

||||I|IH|HII|||021

[o[o]ofo]e]o]t]e[o[o[o]o]o]o]o]1]Ps3
+

Stored data using the sequence program in {1} above

TO instruction
{Write the data to
lthe buffer memory

D30

Da1

D32

D23

D34

D35

ocH

Q5H

31H

44H

m ]
aDH 30H
(=) @
3zH 31H
] (1)
34H asH
4 3
OAH ODH
{LF} {CR)

—}— 7 Lower 8 bits

Buffer memory

—JoJololo]e]o[1]o]o]o[o|o]o[o[0]i] D23

~{o]o[o]oo]1]o]o]o]ole|o]o]o]1]1] Das

—o]o|1]1]e]o]1|olo]o|1]1]o]o]0]1] Das

(3231H)

—~afo]1[1]o]1]o]o]ofo]1]1]|o]o[1]1] Das

OH 00H O5H
w3 | 8
o2 |
o[ B | o
o
o |
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MELSEC-A

8.2 When the AnACPU is used

The following is a program example using A2A(-S1)/ABACPU dedicated
instruction (BINDA) to execute the same processing as the program shown

in 8.1.

Xoc7
0 11 [ ToP [HoooC] H103 | K1 | KI_ -~
— { TOP [Hoooc[Hot10B] K1 [ Ki |— -
X000 M9039
19 i ETIETN
MO
24— ser
~ { Asc | D1o=] [D31 }— -

SET |[Me049

E56

M1 XQCQ X0C7 YOO

67 A —=f

CIRCUIT END

HO00C

SUB | K12

LEDC

LEDR |~

AST

[MOVP [HoaoD] D36 | -
. The processing method of D+3 of BINDA

{ LEDA [BINDA| i

['LEDB | PRN b -

- Head /O address of AJ71C24 is set.

To output data stored in register D10 to K6PR (printdata : D10 =[ ][I ]}

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 ASCIL.

CR LF code is set (for printing).

instruction is set.

Output data is converted to ASCII.
After converting D10 to ASCI), a ]
character string is stored in D33 to D35.

Data is transmitted.

. Send data length (12 bytes) is set.

Send data storage head device is set.

. Bit device turned CN at send completion is

set.

. When transmission is completed, print

command M1 is reset.

Appendix 8.1 gives the AJ71C24 transmission specification setting for outputting data 1o the

printer.
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MELSEC-A

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 transmitting
data received from the computer and the data of the data register (D100) of a
PC CPU to the computer in the bidirectional mode.

Received dataread_ _ _ |, ————— |
FROM «+————————— —==9 ACK

Send data write

o Sddtawie . | er-womm |

Send result read ‘_____‘__&QK_————————
FROM *~——  ——— ]
L . L. |

(1) Settings to the buffer memory

The figure below describes settings at the special-applications area of
AJ71C24 buffer memory.

Appendix 11 gives details of the memory setting record form.
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v//"ﬁ\

Dedi-

No- Bidirec- Set Default
Address p:::::ol protocol | tlonal 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 s} No-protocol word byte setting area 0 (words)
No-protocol send buffer memory head ad-
104H - ° ° dress setting area 0
No-protocol send buffer memory length set-
105H - o o ting area 80H
No-protocol receive buffer memory head ad-
106H - ° ° dress setting area 80H
_ No-protocol receive buffer memory length
107H ° ° setting area 80+
_ _ No-protocol receive-completion data length 127
Buffer 108H 0 setting area (words)
memory

On-demand buffer memory head address
108H - - - setting area - 0

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 _ 0
area
10EH - - - System area {unavailable) - -
N . 0 (Full-
10FH 0 0 0 RS-232C ¢communications mode setting area d
uplex)
Simultaneous transmission priority/non- 0
110H e ° ° priority setting area (Priority)
Transmission methed at transmission 0 (Not .
111H Q o] o retransmit
resume
ted}
0 {No-
112H - - s Bidirectional mode setting area 1 protocol
mode)

_ R . . 0 {in-
113H - o Time-out check time setting area 100 finite)
114H _ _ o Simultaneous transmission data validfin- 0 (Data

valid setting area valid)
0 {Check
115H - - o Check sum enable/disable setting area 1 sum
enabled}
1161 - - - Data send error storage area - -
117H — — — Data receive error storage area — -

Switch settings

\—”//’i—\
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MELSEC-A

7%

105

122

Plioa

128

131

135

P2

147

149

CIRCUIT END

XoC7
|

(@)

Sequence program example

[ TOP [HoooC[HO10B] K1 |

Xoc

| TOP {Hoooc|Hot112| K1 |

{ TOP [HoooC|H0113 | K100 |

{ TOP [HoooC|HO115] K1 |

{ asC Jaumced] = |

YoD1
I

[FROMP[ HoooC [ Hoogo | D10 |

—{move] D10 | Z

—{FROMP| HOOOG | Hoo81 | D11 | Koz

MO
yd

INC

X0COYODO
=

—{ Move | D100 | D11Z |

[move] z | pio

—{ TOP [Hoooc[Hoooo| Do | Koz |

SET_| yoDo |

RST

| FROM |HoooC | Ho116| D4 [ K1

<> T o]

Ko | SET | Mt |

MS036
!

{ FEND ’—

RST

MO
[

FOR

f
Mo036

—!

L{ <> | DOV [ DoV |

{ YOD1 I—

. When received data is normal, the received

. R8-232C CD terminal check is disabled.

. Bidirectional mede is set.

.. Time-out check time at response is set. (10 sec)

. Check sum is disabled.

|_
I_
l_
}_ -
I_
I_
'_

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.

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.

Send resuit is read.

- If the processing is not completed normally,

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 - 32



APPENDICES

APPENDIX 10. External View

MELSEC-A

42 (0.17)

(0.08)

F— r

i1

Printed circuit board

C A‘ “”Hﬂ”ﬂﬂﬂﬂnnm,

Auricze

RUN  2-C/N
-0 2-P/3
R0 2-PRO

@

250
©.84)

R-2R-C

10
- 0.39)

504
T8 e
RDA
(< Jros
& Jlse

& JlFe

4.2
(0.17)J 106 (4.17)

14
{0.55

—3

120 (4.72)

37.5 (1.48)

M4 (0.16) x 0.7 (0.08) x 8 (0.31)

(Terminal screw)

Unit: mm {inch)
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MELSEC-A

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 form and use them.

I@thod 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
[ ] 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.

-_____,_,__i
é Baud raté
== SWi3 Transmission ON | OFF AB00OBPS
CH (] SWi13 ON | OFF
o speed setting
=3 || swi13 ON | OFF
——

3) Mode switch settings

Enter the set value (value indicated by the arrow) in the mode
setting switch column.
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Record of AJ71C24 settings

No. Date

MELSEC-A

Settings of the buffer memory special applications area Sections 3.5 and 7 of this manual give details.
Dedi- -
No- Bidirec- Set Defauit
Address Pf:ttc?:ol protocel | tional Name Value Setting
No-protocol receive-completed code settin 0DOAH
100H - e - areg P S (CR, LF)
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 i drets selting area Y 0
No-protocol send buffer memory length set-
105H - o o fing area yleng 80H
No-protocol receive buifer memory head ad-
106H - o o dress setting area 80H
N No-protocol receive buifer memory length
107H o e sett?ng area 80H
_ _ No-protocol receive-completion data length 127
108H o sett?ng area (words)
106H _ _ _ On-demand buffer memory head address _ 0
Buffer setting area
memory  10AH - - — On-demand data length setting area - 0
Oécheck
10BH ¢] ¢] Q RS-232C CD terminal check setting area 1 9]
enabled)
10CH — — — On-demand error storage area - 0
No-protocol received data clear request
10DH - - - ared 9 - |o
10EH - - - System area (unavailabie) - -
10FH o o o RS-232C communications mode setting area gu(gi‘gl()
Simultaneous transmission priority/non- 0
110H o o o pricrity setting area P y {Priority)
111H o o o rTégSrsnrgission method at transmission Pewa?wtsmit
ted)

- . 0 (No-
112H - - 0 Bidirectional mode setting area 1 protocol

mode)

. . . 0 (In-
113H - - o] Time-out check time setting area 100 fin(ite)
114H _ _ o Simultaneous transmission data valid/in- 0 ﬁData

valid setting area valid)
0 {Check
115H — — ] Check sum enable/disable setting area 1 su(m
enabled}
116H — — - Data send error storage area - -
117H — — — Data receive error storage area — -
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MELSEC-A

Set value of switch

2} —

1) Station number setting

2) Transmission specification setting switch (see Section 4.3.2.).

B

ROG

SC

FG

(See Section 4.3.3)
Setting Set Setting .
Contents | Value Switch Setting ltem Set Value
SWi1 Main channel ON OFF
Tens
digit of sSwi12 Data length ON OFF
station
number
l Baud rate -
SWi3 ON OFF
Ones
digit of SwWi4 Transmission ON OFF
station speed
number SWi1s ON OFF
i
g3 SW16 | Parity bit ON OFF
w17
Ewia
Odd/feven parity
‘5'32:% SW17 setting ON OFF
— ) SwWi18 Stop bit ON OFF
sSwa21 Sum check ON QFF
sSwaz Write during RUN ON QFF
— 3
Send side terminal
swa3 resistance ON OFF
Receive side
Swa4 terminal resistance ON OFF
3) Mode setting switch (see Section 4.3.1.).
Mode Setting
Setling Set
Switch RS-232C RS-422 Value
No.
0 Unavailable
1 Protocol 1 mode No-protocol mode
2 Protocol 2 mode No-protocol mode
3 Protocol 3 mode No-protocol mode
4 Protocol 4 mode Neo-protocol mode
5 No-protocol mode Protocol 1 mode
6 No-protocol mode Protocol 2 mode
7 No-protocol mode Protocol 3 mode
8 No-protocol mode Protocel 4 mode
9 No-protocol mode  »—1— No-protocol mode
A Protocol 1 mode —1— Protocol 1 mode
B Protocol 2 mode ~—1— Protoceol 2 mode
C Protocol 3 mode +——— Protocel 3 mode
D Protocol 4 mode +——= Protocol 4 mode
E Unavailable
F 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. 1f 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 todls etc.
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