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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 

This User's Manual describes the specifications, handling and transmission 
control protocols of the AJ71C24-S6 computer link module. 

The AJ71C2436  has one RS-232C port and one RS-422 port. It is the 
interface between a PC CPU and an external device (such as a computer or 
printer) or to  the CPU of another PC station. 

Dedicated transmission protocols 1 to 4 are used as transmission control 
procedures on the AJ71C24S6 and a no-protocol mode and a bidirectional 
mode are also available. The user can select and set these independently 
for the RS-232C and RS-422 ports. 

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

RS-232C or RS-4Z cable Computer 
Automatic communications 
after the sequence program 

PC END processing. AJ71 
CPU , C24 (ASCII code) 

BIN code 
Read 

Transmined data 
, Write 

Transmined data \ 
\ -. Transmitted data 
, 

0 0 0 1 0 0 1 0 0 0 1 1 0 1 0 0  , - (The AJ71 C24 converts data between - 
(1 2 3 4 ~ )  BIN code and ASCII code.) 

Fig. 1.1 Data Transmission with the Dedicated Protocol 

I IS-232C or RS-422 cable 

Sequence program 
PC TOIFFOM instructions 1gp1  External (such as device a computer, printer) 

CPU 
0 0 ~  to FFH 

OOH to FFH 

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

I 

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

Transmit 

T Receive 
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The AJ71C24-S6 has the following newly-added functions: 

*Commands dedicated for use with the A2ACPU(Sl) and A3ACPU: 

All memory devices of the A2ACPU(S1) and A3ACPU (the AnACPU in this ( 
manual) are accessible using these dedicated commands. 

Data transmission in the bidirectional mode: 

This feature allows the AJ71C2436 to interface 1:l data communications 
using the ACK code between a PC CPU and a computer. 

When data is transmitted from the AJ71C24-S6 to 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 AJ71 C24-S6 receives data from a computer, it transmits a control 
code ACKINAK back to the computer. This indicates the result of the 
receive (normal/abnormal). 

The AJ71C24-S6 thus adds the ENQ code, data length, and check sum 4 
and checks the reception of the response message at the data transmis- 
sion. It checks the received data and sends the response message after 
it received data. 

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

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

The communications mode using the US-232C interface of the AJ71 C24-S6 
can be switched either to full-duplex or half-duplex according to the 
specifications of the peripheral device. 

*Multidrop link with more than one computer is possible: 

More than one computer can be put into a multidrop link with the AJ71 C24- 
S6. 

The PC CPU modules in the multidrop link can be accessed from the 
computers for readlwrite of device data and sequence programs. 4 

If any existing programs are used with the AJ71C2446, see Appendix 1.2for interchangeability 
between the AJ71C24-Sf5 and the following devices. 

AJ71C24 computer link modules 

AJ71C24-S3 computer link modules 
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1.1 Features 

The features of the AJ71 C24-S6 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 (* I )  
or in the no-protocol/bidirectional mode. These control operations can be 
selected individually with the RS-232C and RS-422 ports of an AJ71C24. 

(1) Communications using the dedicated protocols 

(a) Communications at the request of the computer 

Data communications is always initiated by the computer. 

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

It is not necessary to create and change special sequence 
programs in order to use an AJ71 C24. 

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 control and production directives to be 
carried out. 

2) An AJ71 C24 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 ONIOFF using any computer in 
the link. This function can immediately stop or simultaneously 
start all CPUs in the link. 

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

(b) Communications at the request of the PC CPU 

The PC CPU transmits the data send request. 

When the emergency data needs to be transmitted from a PC CPU 
t o a  computer, the PC CPU transmits a send request to the AJ71 C24 
to make the computer execute an interrupt processing. 
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(This is the on-demand function of the AJ71 C24. It is available 
only when one computer is connected to one PC CPU.) 

* I: 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 to an external 
device by using the TO instruction in the sequence program to 
write data to the buffer memory. 

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

4 

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

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. 4 

P C  C P U  

i) Receiving variable-length data: 

AJ71C24 

T O  instruction 

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

Printer. CRT, computer 

FROM instruction - 

ii) Receiving fixed-length data: 

Computer, keyboard 

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 endlerror) 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) 

2) Data length is set within the send message 

PC CPU 

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. 

(Send result) 

TO instruction 

XnO ON 

(Send completed) 

FROM instruction 

Order of I transmission I 

AJ71 C24 

The send data of the AJ71 C24 is processed as follows 

Data 
length 

ENQ: ..................... Added to  the head. 

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

Data: ..................... The send data stored in the buffer rnemoryis transmitted. 

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

The data transmitted by a computer and received by an AJ71 C24 
is processed as follows. 

Data send 

ENQ: ..................... Checked and removed from the received data. 

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

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

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

3) Variable communications memory area 

Response recelve 

I I 

Data 

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

Computer 

Sum 
check 
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1 .I .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, l:n, 2:1, 2:n, and m:n. (*I) 

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 comouter and 
designated PC CPU stations. 

This link system is called a multidrop link system. 

Computer 

, ---- m$ U m a  U md---mg U u 

AJ71 C24 (Station 0) AJ71C24 (Station 1) AJ71 C24 (Station 2) AJ71C24 (Station 31) 

Max. 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 one computers and mul- 
tiple PC CPU modules for up to 32 stations. 

Data communications is executed between a computer (which 
has acauired the access riaht throuah the communications with 
other c&nputers) and designated PIC CPU stations. 

This system is also called a multidrop link system. 

E l  (Station 128) E l  (Station 129) E l  (Station 134) 

C C C 
P P P P 
U U 

AJ71C24 (Station 1) AJ71C24 (Station 2) 

Max. 32 stations (Number of PC CPU stations) 

* I :  The on-demand function and the data communications in the 
bidirectional mode mentioned respectively in Section 1 .I . I  
(l)(b) and (2)(b) cannot be used with the multidrop link sys- 
tems. 
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1 . I  .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 
AJ7I C24. 

However, communications is not possible with AOJ2CPUP23IR23 or 
AOJ2P25lR25 modules. 

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

0 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 

R . . .remote station 0- 0 - F, 0 Stations communications where 

L3 L3 can be done. 

L2 L2 
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2. SYSTEM CONFIGURATIONS 

This section describes system configurations which can be combined with 
the AJ71C24. 

2.1 Overall Configurations 

Fia. 2.1 shows the overall confiauration of the A series svstem which is - 
loaded with the AJ71 C24. 

External device 
(such as a computer, 

printer. CRT, etc.) 

1 I 

Computer link module 

4 
(1) When loading the AJ71C24 into 

type A558 or A588 extension 
base unit, see Section 2.2 "Ap- 
plicable System". 

(2) An extension base unit cannot 
be connected to a type A328 
main base unit (because an ex- 
t ens ion  connec to r  i s  not  
provided). 

Building-type 
P C  CPU modules 

Main base units 

L - 
Extension cables 

I 

Extension base unit: 

~p~~ ~ 

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 AJ71 C24 modules 
4 

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., AlCPU includes AlCPUP21lR21 to which an AJ71C24 can be 
connected.) 

Number of 

PC CPU Modules Connectable 
AJ71 C24s Notes 

If the 101 ownng modules arc ~ s e d  wtn  the 
A~71C24,  the maxnrnum numbcr of conncc- 
table AJ71C24 moaL cs cannot exceed 2 or 
6. (See previous column) 

A051(S3) Intelligent Communication 
Module 

AJ71C21 (Sl) Terminal Interface Module 

AJ71C22(Sl) Multidrop Link System 
Module 

AJ71C23 Higher Controller High Speed 
Link Module 

AJ71C24(S3) Computer Link Module 

AJ71E71 Ethernet Interface Module 

(AOJ2CPU and A2CCPU are not applicable.) 

(2) Applicable base unit 

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

(a) The power supply capacity may be insufficient to load the AJ71 C24 
into an extension base unit with no built-in power supply (A55B or 
A58B). Wherever possible, avoid loading an AJ71 C24 module into 
this type of extension base unit. If it is necessary to use an AJ71 C24 
module in an extension base unit with no built-in power supply, it is 
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 4 
details.) 
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fc) The AJ71C24 should not be loaded into the last slot of the A3CPU 
extension level 7. 

POINT 

The AJ71 C24 can also be loaded into the A81 CPU base unit (A78B). The 
A81CPU User's Manual gives the commands available when the AJ71C24 
is loaded. r 
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2.3 System Configurations and Available Functions 

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

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

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

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

External device 1 
(such as a computer. 
printer. CRT) 

RS-232C or RS-422 interface 

I \ RS232C or RS.42'2 interface 

ezsion base 

(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-232ClRS-422 converter between the 
external device and the AJ71C24. 

Fig. 2.2 System Configurations (I) 
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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 

Note 

Including exten- 
sion devices 

Interfaces for  Dedicated 

Available Funct ions 

I Readlwrite I 
Device memory 1 ~~~t I O 

I Monitor 1 
I Readlwrite I 

Extension file 
registe 

I Monitor 1 
Buffer memory 
AJ71 C24 of the Readlwrite 
self 

t ibn module's Readlwrite 
buffer memory I O 

Sequence1 
Microcomputer Readlwrite 
program I o 

Comment Readlwrite 
Including exten- 
sion comments 

Parameter I Readlwrite 1 o 

Remote 
RUNISTOP I O 

PC CPU 
PC CPU type 

Global 
Input signal (X) 
ONIOFF 

Self-loopback Transmission 
test of received data 0 
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2) Functions available when using a PC CPU 

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

Functions available when using an external device and a PC CPU 

Available Functions 

On-demand 

(c) lnterfaces used to set the bidirectional mode 

Functions available when using an external device and a PC CPU 

Note 

- 

lnterfaces for Dedicated 
Protocol 

Data transmis- 
sion to external 
devices 

RS-422 

o 

.. 

Available Functions 

RS-232C 

o 

Send 

Receive 

L 

Note 

To computers, 
printers, and 
CRTs. 

From computers 
and keyboards 

lnterfaces for Dedicated 
Protocol 

PC CPU to 
external device 

External device 
to PC CPU 

I I I 

RS-422 

o 

0 

Note Available Functions 

Receive 

RS-232C 

o 

0 

To computers Send 

lnterfaces for Dedicated 
Protocol 

Computer to 
PC CPU 

RS-422 

PC CPU to 
computer 

RS-232C 

o 

0 0 

o From computers 
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2.3.2 1 : n ratio 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 [ I )  in the figure the range of setting set with the mode 
settina switch of an AJ71C24 (see Section 4.3.1). 

\system configuration I I The external device is connected to the AJ71C24 modules using 
the RS-232C 

Set all AJ71 C24s to the 
device same protocol. 

(computer) 

RS-232C interface Computer link modules 
AJ71C24 

I 
I 

PC 0 
module 

RS-232C inierface / '-,+' ' - - - - - - i 1 I I 
RS-422 mterface RS-422 cable RS-422 interface RS-422 cable RS-422 interface 

Maximum of 32 stations 

l ~ y s t e r n  configuration 21 The external device is connected to the AJ71C24 modules using 
the RS-422 

device 
(computer) 

RS-422 interface Computer link modules 

RS-422 cable AJ71C24 

CPU 0000  
module 

* Setthe RS-422 of all AJ71C24s 

to the same protocol. 

(Mode. 1 to 8) 1 
0  

module 

1 i i  '------ i / 
RS-422 interface RS-422 cable RS-422 interface RS-422 cable RS-422 interface 

Maximum of 32 stations 

4 
(1) When the mode setting is 5 to 8, the RS-232C interface which is not 

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

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

(3) To have the RS-232C communicate over a distance greater than 15 
m (49.2 ft), use a modem or RS-232ClRS-422 converter between the 
external device and the AJ71C24. 
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(2) The following tables list the functions available when an external device 
is linked with the PC CPU modules to make a 1 : n configuration. 

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

1) Functions available when using an external device 

I Readlwrite I 

Available Functions 

Device memory 1 ~~~t I 
Monitor 

Readlwrite 

Extension file 
register 

Monitor 

Buffer memory 
AJ71C24 of the Readlwrite 
self 

Note 

Interfaces for  Dedicated 
Protocol 

Special func- 
tion module's Readlwrite 
buffer memory 

RS-422 

lncluding exten- 
sion devices 

RS-232C 

Sequence1 
microcomputer Readlwrite 
program 

Comment Readlwrite 
Including exten- 
sion comments 

PC CPU 

Parameter 

Remote 
RUNISTOP I 0 I O 1 

IReadIwr i te I o I o I 

PC CPU type 
read I - 

Global Input signal (X) 
ONlOFF 

Self-loopback 
test 

Transmission 
of received data 0 0 
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2) Functions available when using a PC CPU 

lnterfaces for  Dedicated 

Available Functions 

RS-422 RS-232C 

1 Data transmis- I I 1 I 
On-demand smn to external I I I - 

devices I I 
(b) lnterfaces used to set the no-protocol mode 

Functions available when using an external device and a PC CPU 

I lnterfaces for  Dedicated 

Available Functions 
Protocol 1 , 1 Note 

RS-422 RS-232C 

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

Send 

I I I I 

(c) lnterfaces used to set the bidirectional mode 

o PC CPU to 
external device 

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

o * l  

0'1 0 Receive 

Send PC CPU to x x To computers 
computer 

To computers, 
printers, and 
CRTs. 

From computers 
and keyboards 

External device 
to PC CPU 

I Receive 
Computer to 
PC CPU I I From computers 

Note Available Functions 

lnterfaces for Dedicated 
Protocol 

RS-422 RS-232C 
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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 [ 1) in the figure indicates the range of setting designated 
with the mode setting switch of an AJ71C24 (see Section 4.3.1). 

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

External device External device 
(such as a com- (such as a com- 
puter, printer, CRT) puter, printer, CRT) 

(Mode: 1 to 8) 1 

Toexiens& base Computer liAk module RS4Z interfacs 
AJ71 C24 

(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 US-232C and the US-422 interfaces differs in that the 
US-422 is used to connect long distances (up to 500 m (1 640.5 ft)) 
and the RS-232C is used to connect short distances (maximum of 15 
m (49.2 ft)). 

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

Fig. 2.4 System Configurations (Ill) 
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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 fo r  Dedicated 

Available Funct ions 
Protocol 

Device memory 

Extension file 
register 

Buffer memory 
AJ71C24 of the 
self 

Special func- 
tion module's 
buffer memory 

Sequence 
microcomputer 
program 

Comment 

Parameter 

PC CPU 

Global 

Self-loopback 
test 

Readlwrite 

Monitor 

Readlwrite I 

Monitor 

Readlwrite 

Readlwrite 

Readlwrite I 
Readlwrite 1 0  

Remote 
RUNISTOP 

PC CPU type 
read 

Input signal (X) 
ONIOFF I O 

Transmission 
of received data 

Note 

Including exten 
%ion devices 

Including exten- 
sion comments 
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2) Functions available when using a PC CPU 

lnterfaces for Dedicated 

Available Functions Protocol I , I Note 

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

Functions available when using external devices and a PC CPU 

On-demand 
Data transmis- 
sion to external 
devices 

Available Functions 

Send 

(c) lnterfaces used to set the bidirectional mode 

Functions available when using external devices and a PC CPU 4 

o 

Receive 

Note 

lnterfaces for Dedicated 
Protocol 

PC CPU to 
external device 

o 

US-422 

External device 
to PC CPU 

- 

RS-232C 

o 

Available Functions 

o 

Send 

Receive 

o 

Note 

To computers 

From computers 

lnterfaces for Dedicated 
Protocol 

PC CPU to 
computer 

Computer to 
PC CPU 

To computers, 
printers, and 
CUTS. 

o 

US-422 

o 

o 

From computers 
and keyboards 

US-232C 

o 

o 
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2.3.4 2:n ratio of external devices to PC CPUs 

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

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

4 
(A combination of two systems one of which has a 1 : 1 configuration and the other has ; 
1 : n configuration.) 

Enernal device1 External device2 
(such sr campuler, (computer) 

* Set the RS-422 of all AJ71C24s to 
printer, CRT) the same protocol. 

RS-232C interface RS-422 interface 

RS-232C cable RS-422 cable 

Computer l ink modules 

1 to 8) 
AJ71 C24 pc Cp"-" 

m/' 

.232C interface / - L----- - -  
US-422 interface RS-422 cable RS-422 interface 

- 
RS-422 cable RS-422 interface 

Maximum of 32 stations 

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

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

(3) To have the RS-232C communicate over a distance greater than 15 
m (49.2 ft), use a modem or RS-232ClRS-422 converter between the 
external device and the AJ71 C24. 

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

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

1) Functions available when using external devices 

Interfaces for  Dedicated 

Available Functions Protocol Note 

Device memory 

Extension file 
register 

Buffer memorv 
AJ71 C24 of t i e  
self 

Special func- 
tion module's 
buffer memory 

Sequence1 
microcomputer 
program 

Comment 

PC CPU 

Global 

Self-loopback 
test 

Readlwrite I o I o 

Test I 0 I 0  

Test 

Monitor 1 • ‹ 1 0  

Readlwrite I 0 I 0  

o 

Readlwrite l 0 l 0  

o 

Monitor 

Readlwrite I 0 I 0  
Readlwrite I O I O 

o 

Readlwrite 1 o I o 

o 

Remote 
RUN/STOP I 1 
PC CPU type 
read I O I O 

Input signal (X) 
ONIOFF 

lncluding exten- 
sion devices 

Transmission 
of received data 

Including exten- 
sion comments 

0 0 
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2) Functions available when using PC CPUs 

Interfaces for Dedicated 

Available Functions 

RS-422 RS-232C 

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 

On-demand 

I Interfaces for Dedicated 

Available Functions Protocol 

RS-422 RS-232C 

Data transmis- 
sion to external 
devices 

I Send 
PC CPU to 1 exiernai 1 o I 011 
devices 

o * l  

Note 

o* l  

Receive 

To computers. 
printers, and 
CRTs. 

From computers 
and keyboards 

- 

External device 
to PC CPU 0 O * l  

* 1 : if fuii-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 device2 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 

* 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). 

Available Functions 

Send 

Receive 

Note 

To computers 

From computers 

lnterfaces for Dedicated 
Protocol 

PC CPU to 
computer 

Computer to 
PC CPU 

RS-422 

o* 1 

0'1 

RS-232C 

o * l  

0'1 
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2.3.5 m : n ratio of external devices to PC CPUs 

(1) The system configuration for a m : n (up to 32 stations) ratio of external 
devices (such as a computer) to  PC CPUs is shown in Fig. 2.6 below. 

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

* Set all AJ71C24s 
to the same protocol. 

RS-232C cable 

Computer link module 

RS-422 interface 135-422 cable RS-422 interface RS-422 cable R5-422 interface 

Maximum of 32 stations 

3 
(1) All the external devices and AJ71 C24 modules are connected to form 

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

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

(3) To have the RS-232C communicate over a distance greater than 15 
m (49.2 ft), use a modem or RS-232ClRS-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 rn : n configura- 
tion. 

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

1) Functions available when using external devices 

Interfaces fo r  Dedicated 

Available Funct ions Protocol 

Device memory 

Extension file 
register 

Buffer memory 
AJ71C24 of the 
self 

Spec a f ~ n c -  
t on module's 
3 ~ f f e r  memory 

Sequence1 
microcomputer 
program 

Comment 

Parameter 

PC CPU 

Global 

Self-loopback 
test 

Readlwrite 1 o 1 o 

Test O 0  

Monitor O 0  

Readlwrite 1 o 1 o 

Test o o 

Monitor o o 

Readlwrite o o 

Readlwrite o o 

Readlwrite o o 

Readlwrite o o 

Readlwrite o o 

Remote 
RUNISTOP 

PC CPU type 
read 

Input signal (X) 
ONIOFF I 0 I 0 

Transmission 
of received data 1 0 1 0 

Note 

Including exten- 
sion devices 

Including exten- 
sion Comments 

* 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. 
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2) Functions available when using a PC CPU 

Available Functions 

(b) lnterfaces used to set the no-protocol mode (Mode: for stations set 

On-demand 

. . 
to 5, 6, or 8) 

Functions available when using external devices and the PC CPU 

I lnterfaces tor Dedicated 

Available Functions Protocol 1 , 1 Note 

RS-422 RS-232C 

Note 

Interfaces for Dedicated 
Protocol 

Data transmis- 
sion to external 
devices 

I Send 

RS-422 

PC CPU to To coinputers. 
printers, and 

devices CRTs. 

RS-232C 

x 

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

x 

Receive 

Functions available when using external devices and the PC CPU 

- 

I lnterfaces for Dedicated 

Available Functions 
Protocol 1 , 1 Note 

RS-422 RS-232C 

External 
devices to PC 
CPU 

I Computer to 
Receive PC CPU I - From computers I 

- 

I I I 

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

o 

Send 

From computers 
and keyboards 

computer I - PC CPU to 
0' 1 To computers 
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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. 

However, communications is not possible with AOJ2CPUP23lR23 or 
AOJ2CPUP25IR25 modules. 

Remote 

Master station 
(M) 

I 

P C  
- CPU 

module 

Computer m P C  
CPU 

module 
Ei 

- Local station 2. 

I Local station 1 

I third-tier master station 
(L2Irn) El I I 

L 

I Computer 1 

I module 
Remote station 2 

(r2 station) 

P C  

CPU 
module 

Fig. 2.7 System Configurations (VI) 

module 

Link 

Local station 1 

(L1) 

Li"h 

module 

(11) 

* Set the mode switches (see Section 4.3.1) 
as follows: 
When a multidrop link is formed: 5 to 8. A to D 
When a multidrop link is notformed: 1 to 8 
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Range of PC CPUs with which communications is possible: 

(PC CPUs equipped with AJ71C24) (MELSECNET (11) stations with which communica- 
tions is possible) 

0 M station (master station) . . . . . . . . . . . . . .  (1) The sell 

(2) All second-tier local stations (Lt . Wm) 

(3) Second-tier remote I10 stations equipped 
with a special function module (R3) 

............... 0 L stations (local stations) (1) Thesell 

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

(locallthird-tier master station) . . . . . . . . . .  (I) ~h~ 

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

(3) All third-tier local stations (11.13) 

(4) Third-tier remote I10 stations equipped with 
a special function module (r2) 

I station (third-tier local stations) ........ (I) ~h~ self 

(2) Third-tier master station (M station) (Wm) 
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3. SPECIFICATIONS 

3.1 General Specifications 

Table 3.1 General S~ecifications 

Operating ambient 
temperature 

Storage ambient 
temperature 

Operating ambient 
humidity 

Storage ambient 
humidity 

Vibration resistance 

Shock resistance 

Noise resistance 

Dielectric withstand 
voltage 

Insulation resistance 

Operating ambience 

Cooling method 

~ -- 

Specifications 

0 to 55•‹C (32 to 131•‹F) 

-20 to 75' (4 to 167•‹F) 

10 to 90% RH, no condensation 

10 to 90% RH, no condensation 

I Frequency 

Conforms 

l o t o  55 Hz 091 1 

I Sweep Accelera- Amplitude 
tion 

(0.003 inch) 

minute) 

L 

Conforms to JIS C 0912 (10 g x 3 times in 3 directions) 

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

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

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

No corrosive gases or dust. 

Self-cooling 

(1) One octave marked * indicates a change from the initial frequency to double or half 

frequency. For example, any of the changes from 10 Hz to 20 Hz, 20 Hz to 40 Hz, 40 Hz to 

20 Hz, and 20 Hz to 10 Hz are referred to as one octave. 

(2) The noise durability and dielectric withstand voltage values were obtained with the RS-232C 

and RS-422 interfaces unconnected. 

'* JIS: Japanese Industrial Standard 
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3.2 Performance Specifications 

3.2.1 Transmission specifications 

Table 3.2 Transmission Specifications 

Specif icat ions 

interface 
Conform to RS-232C 

Conform to RS-422 

I Dedicated protocol / Half-duplex communications system *I 

Transmission method 

RS-232C 

Synchronous system 

Transmission system 

I 

RS-422 

Asynchronous system 

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

No-protooollbidirectional 

Start bi t  

Full-/half-duplex (buffer memory set- 
ting) 

Dedicated protocol 

Data bi t  

Half-duplex communications system *1 

Data format 
Parity bi t  

Stop bit  

No-protocollbidirectional Full-duplex communications system 

Access cycle 

1 or none 

1 o r 2  

Each request is processed in the END processing of the sequence program 
Therefore, access cycie is 1 scan time. 

Selectable 

Error  detection 
Parity check present (odd1even)labsent 

Sum check presentlabsent 

Present (RS-232C only) DTRIDSR (ERIDR) control 

X ONIOFF (DClIDC3) control 

System configuration (External 
device: PC CPUl 

Absent 

Dedicated protocol 

Transmission distance 

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

No-protocol 

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

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

1 : 1 , 1 : n * 2  

Current consumption 

Number of occupying 110s 

5 VDC, 1.4 A 

32 '3 

Bidirectional 

Weight 

1 : l  

Recommended cable (for RS-422) 
RS-422 
SPEV(S6)- MPC - 0.2 x 3P 

Recommended RS-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. Total of 'm' and 'n' for m:n ratio is u p  to  32. 

*3: Set the special function modules to have 32 inputsloutputs when the 110 allocation is set. 
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3.2.2 RS-232C connector specifications 

Pin Signal Direction 

Name A i 0  1 A~~~~ I 
ber 

Frame ground 

SD (TXD) 

Receive data RD (RXD) 

4 

5 

6 

7 

Fig. 3.1 RS-232C Connector Specifications 

20 

(1) Signals are described below. 

(a) FG signal 

Request to send 

Clear to send 

Data set ready 

Signal ground 

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

RS (RTS) 

CS (CTS) 

DSR (DR) 

SG 

Receive carrier 
detection 

Data terminal 
ready 

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

CD 

DTR (ER) 

(b) RS signal 

The AJ71 C24 system turns ONIOFF the RS signal according to the 
setting of the GD terminal check (see Section 7.1) and the transmis- 
sion method (see Section 7.2), as shown below. 

Data transmission from the external device should be done confirrn- 
ing the RS signal controlled by the AJ71C24. 

Transmi'- 
'lo' 

Method 

Full-duplex 

Half-duplex 

CD terminal 
Check Setting 

Enabled 

Disabled 

Enabled 
(always set to 
enabled) 

State of 
CD 

Signal 

ON 

OFF 

ON 

OFF 

ON 

OFF 

RS Signal ONIOFF Control 

When the AJ71C24 is in the ready state, the 
AJ71C24 system turns RS signal ON. 

The AJ71C24 system turns the RS signal OFF. 

When the AJ71C24 is in the ready state. the 
AJ71 C24 system turns the RS signal ON. (nor- 
mally ON) 

See Section 5. 
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(c) CS signal 

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

(d) DSR signal 

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

(e) CD signal 

The AJ71C24 operates accordinq to the setting of the CD terminal - - 
check. 

Fuil- 
duplex 

CD Terminal Check Enabled 

The AJ71 C24 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. 

CD Terminal Check Disabled 

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

The AJ71C24 system controls the DTR signal as follows: 

Half- 
duplex See Section 5. 

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

Setting impossible 

The AJ71 C24 system turns ONIOFF 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.) 

(f) DTR signal 

Appendix 4 gives for the ONIOFF 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). 

(2) ONIOFF definitions are as follows: 

ON : 5V to 15 VDC 

OFF: -5Vto-15VDC 

(3) Interface connector 

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

25-pin D-sub (female) screw-fixing type 
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3.2.3 US-422 terminal block specifications 

Signal Signal Direction 
AJ71 C24 - Abbreviation Computer Description 

I sDA I I Send data I 
Send data 

Receive data 

Receive data 

Signal ground 

I FG I I Frame ground I 
Fig. 3.2 RS-422 Terminal Block Specifications 

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

I 

Transmit data sDA 

SDB 

h U- k2 

Receive data 1 RDA 
330 

RDB 

' . l :  S e c  4 3 . 2  SW23 

p.p.p.p.p.p.p. 
-2:  Sec. 4.3.2 SW24 

Fig. 3.3 RS-422 Function Block Diagram 

3.2.4 US-422 cable specifications 

An R S - 4 2 2  cable is recommended in Section 3.2.1. Other types o f  cables 
may be used instead, if they c o n f o r m  to the specifications listed in the 
f o l l o w i n g  table. 

Item 

I Insulation resistance 1 10.000 MR km or less I 

Description 

Number of pairs 

Cable tvve I Shielded cable 

3 Pairs 

Conductor resistance 120•‹C) 1 88.0 R/km or less 

Dielectric strength 500 VDC, 1 minute 

Characteristic impedance (100 KHz) 

Electrostatic capacity (1 KHz) I 60 nF/km or less on average 

110 +. 10 R I 
Fig. 3.4 RS-422 Cable Specifications (km = 0.621 
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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 AJ71 C24 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 ACPU common commands that are 
employed when a CPU module (see Section 2.2) is used together with an 
AJ71 C24. 

The commands in Table 3.4 are the AnACPU dedicated commands that are 
employed when the A2ACPU(P21IR21)(-Sl) or A3ACPU(P21/R21) is used 
together with an AJ71C24. 

Use the commands in Table 3.4 to access the AnACPU device memory. 
Readlwrite 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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(1) Functions available with the ACPU common commands 

Table 3.3 Functions List When Usina a Dedicated Protocol 

Command 
Number of Point 
Processed per 

Communications I 
- 

Function - 

Device 
memory 

- 

Exten- 
sion file 
register 

I I 

Reads bit devices (such as X. Y, M) in units of 1 
256 points device. 

Bit 
units 

Batch 
read Word 

Units 

- 
Bit 
Units 
- 

Word 
units 

Reads bit devices (such as X, Y. M) in units of 16 32 words 
devices. (512 points) 

Reads word devices (such as D, R, T, C) in units 
64 points of 1 device. 

Writes bit devices (such as X, Y, M) in units of 1 
160 points device. I 

Batch 
write 

Writes bit devices (such as X, Y. M) in units of 16 10 words 
devices. (1 60 points ) 

Writes word devices (such as D, R, T, C) in units 
of 1 device. 64 points 

Bit 
Units 

Specifies bit devices (such as X. Y. M) and 
device number in units of 1 device at random 20 points 
and setslresets the device. 

and setslresets the device. 

Test 
(random 
write) Word 

units 

- 
Bit 
units 
- 

Word 
units 

- 
Bit 
units 
- 
Word 
units - 

Specifies word devices (such as D. R, T. C) and 
device number in units of ldevice at random and 10 points 
setslresets the device. 1 
Sets bit devices to be monitored (such as X, Y, 
M) in units of 1 device. 40 points *1 1 
Sets bit devices to be monitored (such as X. Y, 20 words '1 
M) in units of 16 devices. (320 points ) 

Monitor 
data 
entry 

Sets word devices to be monitored (such as D. R. 
20 points T, C) in units of 1 device. 

Reads data from devices for which device data 
registration has been made. I - Monitor 

- I 
Reads extension file registers (R) in units of 1 
reaister. 64 points Batch read - I 

Writes extension file registers (R) in units of 1 
register. 64 points Batch write 

Test 
(random write) 

Monitor data 
registration 

Specifies the extension file registers (R) in units 
of 1 register using block or device number and 10 points 
makes a random write. 

Sets the extension file registers (R) device num- 
bers to be monitored in units of 1 re~ister. 20 points 

Monitors the extension file register after monitor - 
data registration. 

Monitor 
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P C  CPUs with Which the Command can be  Executed PC CPU State 

RUN Reference 
Section 

8.7.2 

Duri 

SW22 ON iW22 OFF 
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Table 3.3 Functions List When Using a Dedicated Protocol (Continued) 

\E 'unction 

3uffer 
nemory 

jpecial 
unction 
nodule 

?quence 
'ogram 

icro 
mputer 
'ogram 

'C CPU 

Batch read 

Batch write 

Batch read I TR I 54H. 52H 

Batch write I TW I 5 4 ~ .  5 7 ~  

Other than 
TIC set value 

Main 
TIC set value 

3atch 
Other than 
TIC set value 

TIC set value 
I I I I 

Other than 
TIC set value 

Main MW 4DH.57H 
TIC set value 

3atch 
 rite lother than I I 

l ~ u b  IT/Cl SW 1 I H ,  57H 
TIC set value 

Batch Main 1 sub 

1 y: 1 SSH, 52H 
read 56H, 52H 

Batch Main 

write 

Batch read I KR I 4BH, 52H 

Batch write I KW I 4BH, 57H 

Batch read 

Batch write 

Analysis request 

Remote RUN I RR 1 52H. 52H 

Remote STOP RS 52H. 53H 

PC CPU read PC 50H,43H 

.oopback test I IT IMH,MH 

Number of Point 
Description Processed per 

Communlcatlons 

(1 28 bytes) 

Reads the contents of the special function 
module buffer memory. 64 words 

64 steps 
I 

Reads TIC set values used in main se- 
quence programs. 64 points 

Writes TIC set values used in main se- 
quence programs. 64 points 

Writes subsequence programs. 64 steps 
I 

Writes TIC set values used in subsequence 64 points programs. 

Reads main microcomputer programs. 

Reads submicrocomputer programs. . . 
128 bytes 

Writes main microcomputer programs. 

Writes submicrocomputer programs. I 
Reads comment data. 

128 bytes 
Writes comment data. 

Reads parameters from PC CPU. 
128 bvtes - - ~, ~ - -  

Writes parameters to PC CPU. 

Causes PC CPU to acknowledge and check - 
rewritten parameters. 

Request remote runlstop of PC CPU. I - 
Reads the type of PC CPU: A1 N, A2N. A3N. 
A3H 

Turns ON and OFF the global signal of the point AJ71C24 loaded in each PC CPU system. 

Data length 
Send request is initiated by a PC CPU. specified in the 
(Available in a 1 :1 ratio system.) sequence pro- 

gram. (Max. 
1760 words) 

Echoes unchanged characters back to the 254 characters computer. 
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PC CPUs with Which the Command can be Executed 

AOJ A I N  A2N A2A A3N 
A3A A3H A3M During 

2H A1 A 2  ( S I )  (S I )  A3 STOP 

:e 

RUN Reference 
Sections 

8.9.2 

iW22 OFF 
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*I: 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) 5 40 

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

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

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

(a) The PC CPU is type A3, 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) 

4 
(c) The PC CPU special relay is in the following states: 

............ 1) M9050 signal flow exchange contact OFF (A3CPU only) 

................... 2) M9051 (CHG instruction disable) ON 

POINT 

When the AJ71C24 is used together with the A2ACPU (SI) or A3ACPU, 
use the commands in Table 3.4 to perform the following functions: 

Batch readlwrite, test, monitor data registration, and monitor of device 
memory 

0 Batch readlwrite of extension file registers by designating device nurn- 
bers (continuous numbers) 

I 0 Batch readlwrite of extension comments 

When the commands in Table 3.3 are used, the available functions and 
the range of devices which can be designated are limited to those avail- 
able with the A3HCPU. 

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

Table 3.4 Functions List When Usina a Dedicated Protocol 

Description 

PC CPU State 

- 
Refer- 
ence 
Sec- 
tions 

- 
8.7.2 
- 

8.7.3 

- 

8.7.4 
- 

8.7.5 

- 

8.7.6 

- 

8.7.7 

- 

8.7.8 

- 

8.8.6 

- 

8.8.7 

- 

8.12.7 

Nurnbwof 
Poim 

Processed 
per Com- 

munications 

luring RUh 

1 p 
Batch 

256 points 

32 words 
(51 2 points) 

64 points 

4AH. Writes bi t  devices (such as X. Y .  M) in 
57H umts of 1 device. JW I I 160 points 

10 words 
(160 points) 

64 points 

Batch 

units 

units 

Writes bi t  devices (such as X, Y ,  M) in 

C) in  units of 1 device. 

4AH, Specifies bi t  devices (such as X, Y ,  M) 
JT 54H and device number in units of 1 device 

at random and setsiresets the device. 

Specifies bi t  devices (such as X, Y ,  M) 
and device number in units of 16 
devices at random and setsiresets the 

s l ~ ,  device. QT 54H Specifies word devices (such as D, R, 
T, C) and device number in  units of 1 
device at random and setsiresets the 
device. 

20 points 

levice 
lernory 

(random 

units 

10 words 
(160 points) 

10 points 

4AH, Sets bit devices to be monitored (such 
4DH as X. Y .  M) in units of 1 device. JM I I 40 points units 

Monitor 

regist- Wo 
ration Units 

Sets bit devices to be monitored (such 

(such as D, R. T. C) in units of 1 device. 

20 words 
1320 oointsl 

20 points 

units 
Monitor 

units 

Reads data from devices for which 
device data has been registered. 

Reads data in  units of 1 device by desig 
nating the device numbers continuously 
regardless of the extension file register 
block numbers. 

Direct Word 
xten. read units 

sgister Direct Word 
write units 

34 points 

34 points 

- 

DW :;$ Writes the extension comment data. 

POINT/ 

The commands given in Table 3.4 can be used when the AJ71C24 is used 
together with the A Z A C P U ( S 1 )  or A3ACPU. The whole range of device 
memory is accessible using these commands. 

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

(I)  Functions in the no-protocol mode 

Send (PC 
CPU -+ ex- 
ternal 
device) 

Receive 
(External 
device - 
PC CPU) 

A PC CPU uses the TO instruction to 
output data written to an AJ71C24 
buffer memory area in unchanged 
code to an external device. 

A PC CPU uses the FROM instruction 
to read from an AJ71C24 buffer 
memory which was transmitted from 
an external device. 

I PC CPU State I 
Number of Poin 
Processed per 

Communications 

I I ON I OFF I 

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

127 words 
(default value). 
Can be 
changed with 
buffer size set- 
ting (see Sec- 
tions 6.4.4 and 
6.4.5.). 

There are two waysto 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) 

0 

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. 

0 

The user can freely set the receive completed code. 

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

o 

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. 

Section 9 

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. 



3. SPECIFICATIONS 
MELSEC-A 

(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 4.3.1) and by settingthe 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 AJ71 C24. 

3.3.3 Functions available in the bidirectional mode 

(1) Functions in the bidirectional mode 

Send (PC 
CPU - 
computer) 

Receive 
(Computer - PC CPUl 

Description 

A PC CPU uses the TO instruction to 
output data written to the AJ71C24 
buffer memory area in unchanged 
code to a computer. 
When the AJ71C24 receives the 
response message from a computer 
after data send the AJ71C24 trans- 
mits a send completed signal to the 
sequence program. 

A PC CPU uses the FROM instruction 
to read data from the AJ71C24 buffer 
memory which was transmitted by a 
compuier. 
When the AJ71C24 receives the data 
read completed signal from the se- 
quence program, the AJ71C24 trans- 
mits a response message for the data 
receive to a computer. 

Number of Point 
Processed per 

Communications 

127 words 
(default value). 
Can be 
changed with 
the buffer size 

0 

setting (see Sec- 
tions 6.4.4 and 
6.4.5.) 

lur ing RUN Reference 
Section 

Section 10 

(2) Setting data length setting for data send 

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

(a) When data is transmitted to a computer: 

When the data to be transmitted to a computer is output from the 
sequence program to an AJ71C24, the data length is written to tee 
buffer memory of the AJ71C24. 

The AJ71 C24 sets the data length to a send message and transmits 
it along with the data to a computer. 

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

When an AJ71C24 receives data from a computer, the AJ71C24 
writes the data length contained in the message to its buffer 
memory. 

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

4 Transa 

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

sion error data read function 

This function permits the sequence program to read error data when the 
error LEDs on the front panel of the module are lit and permits the sequence 
program to turn OFF an error LED which is lit. Section 7.3 gives details about 
sequence programs. 

(1) Reading transmission error data 

The display status 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. 

4 

(2) Function to turn off error LEDs 

This function permits the sequence program to turn off error LEDs 
which are lit without resetting the PC CPU. 
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3.4 110 Signals List for CPU 

The I10 signals of the AJ71C24 for the PC CPU are listed below. The 
numbers (n number) appended to X and Yare determined by the installing 
position of the AJ71 C24 and the number of I/O signals used by the I10 signal 
signals used by the I10 modules installed in front of the AJ71C24. (Example: 
XnO + XO when the AJ71 C24 is loaded in slot 0 of the main base unit) 

(1) lnput signals (AJ71C24 -. PC CPU) 

There are 16 input siqnals: XnO to XnF are turned ON/OFF bv the 

- 
nput 
i g n a l  

- 

XnO 

- 

Xn1 

- 

Xn2 
- 

Xn3 

- 

xn4 
to 

Xn6 

Signal 
Name 

Send 
completed 

Received 
data read 
request 

Global 
signal 

On- 
demand 
function 
operating 

AJ71C24 
message 
sequence 
state 

Table 3.5 lnput Signals List 

Description Referencr 
Sections 

Turns ON when the send from the AJ71C24 to  the external 

O I device is completed when Y(n+l)O is turned ON. 9.2, 10.2 
Turns OFF when Y(n+l)O is turned OFF. 

Turns ON when the completed code, fixed length data, or desig- 

O I nated data length is received from the external device. Turns 9.2, 10.2 
OFF when Y ( n + l ) l  is turned ON. 

Turns ONIOFF according to  the message (factor number) when a - 1 global command is received from a computer. / 8.13 
~ 

Turns ON when the on-demand transmission is executed accord- 

- I ing to the request from the sequence program. Turns OFF when 
the on-demand transmission is completed. 

(1) Set values '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. 

I Set values 'A' to 'D' of the mode setting switches indicating the state 
of communications between the computer connected to the interface 

I 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 

OFF OFF OFF AJ71C24 initializing after power 
ON or OFF using protocol 1 to 4 

1 I OFF / OFF / ON I Waitina for ENQ 

2 OFF ON OFF Received ENQ 

3 1 OFF / ON / ON I Received station number Iselfl 

ON OFF OFF Waiting for response from PC 1 4 1  I I I after receiving all data 1 
5 1 ON / OFF I ON I Waitina for messaae 

6 ON ON OFF Unused 

7 1 ON I ON I ON I Unused 
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I AJ71C24 
Xn7 READY l o l  o 

signal 

Xn8 

XnC 

Description 

(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.) 
Turns OFF when an error (which discontinues the AJ71C24's opera- 
tion) occurs. 

(2) Used for the READY communications signal when the no-protocol 
mode, bidirectional mode, or the on-demand function of the dedi- 
cated protocol is used. 

Unavailable 

Turns ON when the AJ71 C24 watch dog timer error occurs. 
Remains OFF during normal operation. 

Unavailable 

- 
3eference 
Sections 

- 

- 

- 

- 

POINT~ 

Y(Yn0 to YnF) corresponding to XnO to XnF may be used as internal relays. 
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(2) Output signals (PC CPU + AJ71 C24) 

There are 16 output signals: Y(n+ l )O to  Y (n+ l )F  are turned ONIOFF by 
the AJ71 C24. 

Table 3.6 Output Signals List 

Signal 
Name 

protocol Bidirectional 

Received 
data read - o 
completed 

Description 

When this signal is turned ON by the sequence program in 
the no-protocol mode old rect onal maae, data nratlen to the 
0 ~ f f ~ l  memory is transmmea from tho A.71C24 to an external 
aev ce (After XnO is t ~ r n e d  ON Y ".I 0 is t.rned OFF 

- ~ 

This signal turns ON in the no-protocol modelbidirectional 
mode, when the PC CPU has completed reading the data 
received from an external device. This data is stored in the 
AJ71C24 buffer memory. (After Xnl is turned OFF, Y("+r) l  is 
turned OFF. 

Reserved 

PC 

Xn6 

Xn5 

Xn4 

(value) 

- 
Refer- 
ence 

Sections 
- 

9.2. 10.2 

- 

9.2, 10.2 

- 

- - 

Y(n+1)2 to Y ( n + l ) 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. 

pKiq 
Example: Use of input signals Xn4 to Xn6. 

Request from cornputel 

E Station 
Computer number Message wait time 

Q H L  

i 1 

NAK ACK O r  I 
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3.5 Buffer Memory Applications and Allocation a - 
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 FROMITO instruction. 

The buffer memory can be accessed from an external device by using the 
buffer memory readlwrite 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. 4 
(a) User area 

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

1) Data receive area in no-protocol modelbidirectional mode 

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

2) No-protocol modelbidirectional 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 readlwrite commands 4 
This area stores data when communication is made using 
protocols 1 to 4 for buffer memory readlwrite 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. 

4 
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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. 

Buffer memory addresses I OEH, 11 8H to  11 FH are reserved for system 
use only. Data written to this area will prevent correct operation of the 
AJ71 C24. 

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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Table 3.7 Buffer Memory 

Mode set by user 

OH 

1H 
to 

7FH 

80H 

81 H 
to 

FFH 

IOOH* 

lOlH 

102H 

103H. 

104H. 

105H. 

106H. 

107H* 

108H. 

109H 

1 OAH 

IOBH* 

l OCH 

IODH 

IOEH 

IOFH* 

llOH* 

I11H. 

112H* 

113H. 

114H. 

115H* 

116H 

117H 

118H 
to 

I 1  FH 

120H 
to 

7FFH 

ddresses Buffer Memory Address Names Defautl Values 

I NO-protocol send data length h 
I storage area I NO. 

plOlocOI 

User 1 No-protocol send buffer memory iWnd a"8 

area Area for I 
area (Send data storage area) 

0 
(256 default ! No-protocol received data 
words) I length storage area. NO. 

I I pro10501 
receive 

I No-protocol receive buffer memory I area 
I area (Received data storage area) 9 

Area to specify receive completed code in no-protocol mode j ODOAH (CR. LF) 

Error LED display OFF state storage area 0 

Error LED turn OFF request area 

Area to specify head address of send buffer memory for no- 
protocol mode 

Area to specify send buffer size for n*protocol mode 80H 

Area lo specify head address of receive buffer memory for n u  j protocol mode 60H 

!Areato s+ receie buffer size for nuwotocol mode 80H 

l ~ r e a t o  specify receive completion 1 on data length in no. / 127 (words) arotocol mode 

l ~ r e a t o  specify head address of on-demand buffer memory / 0 

/Area to soecifv on-demand buffer size 0 

l ~ r e a t o  specify RS232C CD terminal check 10 (check CD terminal 

l~toraae area for on-demand errors 0 

Receive data clear request area for no-protocol mode 0 

Svstem area iunavailablel - 

RS-232C communications mode setting area I 0 (Full-duplex 
I transmission) 

Simultaneous send prioiinayxiority sethg area*2 I 0 (Prioii) 

0 Send method setting area when transmission is resurned*2 / (No retransmission) 

Bidirectional mode setting area 0 
I (No-protocol mode) 

Time-out check time setting area I 0 (Infinitel 

Simultaneous transmission datavalidlinvalid setting area / 0 (Data valid) 

Check sum enableldisable setting area 0 
; (Check sum enabled 

I ~ a t a  send error storage area 0 

l ~ a t a  receive error storaoe area 0 

l~ystem area (unavailable) - 

User area (1760 words) 0 
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*I: The unit of the transmission (sendlreceive) data in the no-protocol mode or bidirectional 
mode or of the send data when the on-demand function of the dedicated protocol is used. 

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

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

'4: Change the defaultvalues marked by the dot symbol ( 0 )  attached t o  the right of the address 
only when the READY signal of the AJ7t C24 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 before a system using the 
AJ71C24 can be started are described below. 

...... See Section 2.3 

Set up  the hardware 

(1) Set the transmission specifications 
Specify the main channel 
Specify the data length 
Specify the transmission speed 
Specify the parity check 
Specify odd or even parity 
Specify the number of stop bits . Specify the sum check 
Specify write during RUN 
Specify sending area terminal resistance . Specify receiving area terminal resistance 

............................................ 

(2) Set the transmission control protocol 
............................................ 

(3) Set the station numbers 

See Section 4.3.2. ...... 

...... See Section 4.3.1. 

...... See Section 4.3.3. 

...... Self loopback test See Section 4.6. 

I External wiring I ...... See Seciions3.2,4.5. 

...... Loopback test See Sections 4.3. 8.15. 

llnitialize using a sequence program ...... See Section 7. 

I 

Asequence program for data transmission ...... 
is must to use the following functions: 

Data transmission in the no-protocol/ 
bidirectional mode 

D a t a  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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4.2 Nomenclature 

Name 

Indicator LEDs 

Station number 
setting switches 

Transmission 
specification 
setting switches 

Mode setting 
switch 

RS-232C 
connector 

RS-422 terminal 
block 

Description 

Display the operating status, computer 
communications underway, and alarms. 

Switch to set the station number in a 
computer link system. 
The station number may be set to any 
value which does not duplicate another 
station number. 
Setting range 0  to 31. 
(Factory-set to 0 )  

Used to serect RS-422/RS-232C, data 
bit, parity presence absence, stop bit, 
sum check, etc. 

Switch for selecting transmission con- 
trol protocol 

RS-232C connector for linking 
AJ71C24 with computer. 

RS-422 terminal block for connecting 
AJ7lC24 with computer or another 
AJ71C24. 
Terminal block screws are M4. 

. 

Reference 
Sections 

4.2.2 

4.3.3 

4.3.2 

4.3.1 

3.2.2 
4.5.2 

3.2.3 
4.5.3 
4.5.4 
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4.2.2 LED signals and displays 

~ - 

LED Area Details 

9 
.ED 
NO. - 

16 
17 
18 
19 
20 
21 
22 
23 

25 

Meaning 
lED 1 LED I of LED NO. Display qTJGr- 

RS-232C transmining 

2 1 2-RD 1 RS-232C receiving 

2-NEU RS-232C neutral 

4~ I 
I I 

5 2-ACK RS-232C ACK 

2-NAK RS-232C NAK + 
4-NEU RS-422 neutral 1 1  I .  

I I 

10 4-SD RS-422 transmission 
Status 

11 4-RD RS-422 received data 
status 

,6 2-ClN Result of RS-232C and 
PC CPU communications 

US-232C paritylsum 
l7 1 2-P1S I check errpr 

I I 

19 2.510 RS-232C SIO error 

CPU cornmunncations 

RS-422 paritylsum cneck 

22 1 4-PRO I US-47.2 protocol error 

4 - 3 0  RS-422 SIO error I 
25 CPUR/W Communications with 

PC CPU 

Normal I Error I ON 

Flashes during data 
transmission OFF 

Flashes during data 
receive 

sion se- 

After send- After send- OFF ing NAK ing ACK 

Transmis- 
sion se- 
quence EN0 * 
initial state received 
(waiting for 
FNOI 

After send- After send- OFF ing ACK ing NAK 

After send- After send- OFF ing NAK ing ACK 

Flashes during data 
transmission OFF 

Flashes during data 
receive OFF 

See (4) 
below Normal 

Dverrun, 
iraming error Norma' 

Paritylsum See(4) 
:heck error below 

laritylsum 
:heck error Normal 

;ommunica- 
:ion 
X O ~ O C O I  
3rror 

3verrun, 
'raming error 

-lashes during ccm- 
ndnications with PC CP- ON 
O N  at no commcnica- 

varies according to the switch setting as shown in the following table. 
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(1) LEDs 2-C/N to 4-510 (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. 

Mode Setting 

Main Channel Setting 

(2) After any LED 2-CIN to 4-510 (LED Nos. 16 to 23) is ON, they remain ON 
even when the cause of the error is eliminated. 

I to 4 

RS-232C 
RS-422 

ON 

OFF 

LED No. 

4 

7 

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

LED 

2-NEU 

4-NEU 

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

5 to 8 

RS-232C 
RS-422 

OFF 

ON 

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

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

(b) During abnormal PC CPU access. 

9 

RS-232C 
RS-422 

OFF 

OFF 

(5 )  The "initial state" column indicates the status when the power is turned 
ON or the PC CPU is reset. 

F 

RS232C 
RS-422 

OFF 

OFF 

A ~ O  D 

RS-232C 

ON 

OFF 

-- 
RS-422 

OFF 

ON 
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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 below. 

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

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

Mode Setting Mode Setting 
Switch RS-422 

Notes 

@ 
MODE 

I 0 I Unusable I 

- 
- 

- 

- 

- 

- 

I I I 

*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. 

For connection of computers to RS-232C and 
RS-422 individually, or for connection of a 
printer to the no-protocol interface. 
Both interfaces work independently. 

evlces connected to 
2 interfaces. Data 

er can be received 

Protocol 1 This mode is used to enable a dedicated 
protocol computer link with all devices con- 
nected to the RS-232C and RS-422 inter- 
faces. Data transmitted by a computer can 
be received by the AJ7tC24 designated by 

Protocol 4 the send message. * t  

I E I Unusable I 
I F I For module test I RS-232C and RS-422 o ~ e r a t e  inde~endent lv .  
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'OINT 

Key points when setting modes 

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

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

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

(4) When the comwters and the AJ71C24 modules are connected in an m:n 
multidrop link'with the dedicated protocol, do not use protocol 3 ("7", 
"C") 

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

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

- 

Position of Setting Switch 
Setting of Setting Setting Notes 
Sw~tches  Switches ON OFF 

Main channel 
Valid for 

RS-232C modes 

"enabled" is 

I SW18 I S t o ~  bit I 2 bits I 1 bit 1 . 

I SW21 1 Sum check / Enabled 1 Disabled I - 

SW22 

SW23 

sW24 

Write 
during RUN 

Send area 
terminal 
resistance 

4 - 6  

Receive 

;kr%nal 
resistance 

Enabled 

Present 

Present 

Disabled 

Absent 

Absent 

- 

Valid only 
when RS-422 
is used 
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(1) 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 ( 
9 to 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 "DM, only the processing request 
commands, transmitted from other stations and received through the 
main channel of the self, are valid with the set mode. 

TheAJ71C24 executes the requested processing and transmits the result 
through the main channel. 

PCCPU AJ71C24 PCCPU PJ7lC24 

RS-232C is set to the main channel RS-422 is set to the main channel 

(2) 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. 

(3) 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 "Enabled". 
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(4) Write during RUN 

Computer 
lo PC CPU 

Ratio 

1 : 1  

1 : n  

m : n  

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. 

(5) Terminal resistance at send and receive 

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

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

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

System Configurations 

Computer 
R8422 

IS-232C .! - - 

Setting 
Wherl 

Re 
Need 
- 

SW23 - 

ON 

- 

ON 

ON 

ON 

571 024 
minal 
nce 
be Set 

SW24 

ON 

ON 

ON 

Computer Computer RS.422 
OFF 

or 
OFF ON 

(Set either to ON) 

I 

Computer 

I r - - -  - I  

C24 
I I I I 1 

C24 C24 C24 
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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 

I (m : n ratio) 

Description 

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

(2) Set the XI0 switch to the number of tens in the station number. 
(3) Set the X I  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) if the switches are set as shown on the left, the station number is 
25. 

(1 : n ratio) 

I Computer 1 
PJ71C24 

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

I (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 

D 4.4.1 Handling Instructions 

(1) Protect the AJ71C24 and its terminal block impact 

(2) Do not touch or remove the printed circuit board from the case 

(3) Do not allow metal particles or wire offcuts to enter the AJ71 C24. 

(4) Tighten the module mounting and terminal screws as specified below. 

Screw Tightening Torque kg .cm(lb. inch) 

US-422 terminal block installation screws (M4) E(6.93) to 14(12.13) 

(5) To load the AJ71 C24 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. 

Module mounting screws (optional) (M4) 

4.4.2 Installation environment 

8(6.93) to lZ(10.39) 

Never install the system in the following environments: 

I 

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

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

(3) Locations where dew condensation takes place due to sudden tempera- 
ture changes. 

(4) Locations where there are corrosive gasses and combustible gasses. 

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

(6) Locations exposed to the direct rays of the sun 

(7) Locations where strong power and magnetic fields are generated 

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

4.5.1 Precautions during wiring 

External wirin 
reliable AJ71( 

g which is resistant to  external noise effects is a pre 
>24 operations (full use of all available functions). 

for 

When doing external wiring of the AJ71C24, the following precautions must 
be taken: 

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

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

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

4.5.2 Connecting the RS-232C connectors 

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

(1) Precautions during connections 

(a) 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). I 

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

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

AJ71 ti24 Cable Connectit 
Signal 

Signal Names Pa- NMmhpre r 

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

I 
m s  and 

Directions ... .. "..."-." 

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

Computer 

Signal Names 

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

I 

AJ71 C24 Cable Connections and Computer 

Signal Directions 
Signal Names Pin Numbers Signal Names 

FG 1 - 
SD(TXD) 2 

RD(RXD) 3 
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4.5.3 Connecting the RS-422 connectors 

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

(1) Precautions during connections 

(a) 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:l connection ratio between a com- 
puter and an AJ71C24. 

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

(2) Example 

I 

'1: Section 3.2.3 gives the signal assignment of the RS-422 terminal 
on the AJ71C24. I 
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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: [ 1, SW24: [ 1) shown above the AJ71C24 indicate the terminal 
resistance settings. 

(Mode: [ ] to [ 1, Main:[ 1) 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: [ ] to [ ] .... Setting range of the mode setting switch for that station 
(see Section 4.3.1). 

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

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

(1) 1 : n connection ratio 

(a) A computer and station 0 AJ71C24 are connected through the RS- 
232C port: 

Dedicated (Modes: A to D Main: RS-232C) Dedicated (Modes: 5 to 8) Dedicated (Modes: 5 to 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) A computer and station 0 AJ71 C24 are connected through the US-422 
port: 

Terminal resistance SW23 : OFF SW23 : OFF SW23 : ON 
setting required SW24 : OFF SW24 : OFF SW24 : ON 

i a t i o n T  
A171C24 I ! AJ71C24 

SDA I fi--7 
I \ \ 

I SOA 
SDB I 
RDA I I I 

I SDB 

I I 
I RDA I 

I I I I I 
i 

I 

I 
I 

I 
I 
1 

Dedicated (Modes: 5 to 8 )  Dedicated (Modes: 5 to 8 )  Dedicated (Modes: 5 to 8 )  

No-protocol (Modes: 1 to 4)  No-protocol (Modes: 1 to 4) No-~rotocol (Modes: 1 to 4) 

m:n connection ratio 

(a) The computer and the AJ71C24 are connected through the US-232C. 
and the AJ71C24 modules are connected through the US-422. 

. , 

SW23: OFF 
SW24: OFF 

I AJ71C24 I 
(RS-232C) 

I I 

( station n I 
I AJ71C24 I 

(RS.232C) 

I i 

Dedicated (:z;lne.i 2s$2D2 ) Dedicated ( Modes: Main : A. RS-422 8. D 
Modes: A. B, D 

(Main : RS-422 ) (Modes: 5.6.8) 
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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. 

SW23 : OFF SW23 : OFF 
(Swz4:  O F F )  (SW24:  OFF) 
7-1 7-1 

Computer 

(RS-232C) 

1 station 2 1 
1 AJ7IC24 I 

(RS-232C) 

I : I 
I I 

Dedicated (Moder: 5. 6. 6 )  
D.diC,.d ( Modes: A. B D ) Dedicated (Modes: 5. 5 ,  8) Dedicated (Modes: 5, 6, 8) 

Main : F d 2 2  

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

Dedicated (Moder: 5. 6. 8) Dedicated (Moder: 5. 6. 8) 

station n 

AJ71C24 I AJ7lC24 

(RS-422) (RS-422) 
SDA SOA 

SDB 

I I 

Dedicated (Modes: 5 .  6. 8 )  Dedicated (Modes: 5 .  6. 8) 
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4.6 Self-loopback Test 

The self-loopback test function is used (when the AJ71 C24 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. 

I RS-232C Cable Connections 

AJ71C24 
Cable Signal Connections 

names number 

SG 
CD 

OTR 

Step 2 Set the mode setting switch 

RS-422 Cable Connections 

AJ71 C24 Cable 
Signal Names Connections 

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

The test starts automatically when the AJ71 C24 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. 

(2) 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. 

(3) 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 

(4) 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 AZA(S1) or A3ACPU 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 Items 

- 

Check Descriptions 

PC CPU 
:ommunicatior 

check 

After writing data to special 
data register D9072, the 
AJ71C24 reads and verifies 
it. If the data matches, i t  is 
changed and the procedure 
is repeated. If data does not 
match, an error is indicated. 

RS-422 com- 
munications 

check 

RS-232C 
municatiOnS 

check 

Checks data sent from RS- 
422 connector. if normal, 
AJ71C24 changes data and 
the procedure is repeated. 
If not normal, an error is indi- 
cated. An error is indicated 
if no cable is connected. 

Checks data sent from RS- 
232C Connector. If normal, 
AJ71C24 changes data and 
the procedure is repeated. 
If not normal, an error is indi- 
cated. An error is indicated 
if no cable is connected. 

indicator Error Indicator LED 
LED 

1 OFF 1 (LED No. 16) 

2-S10 I OFF I (LED No. 19) I 

2-CIN 
(LED No. 16) 

(LED No. 25) 

2-RD 
(LED No. 2) 

ON 

(LED No. 23) 

4 - 3 0  ON 
(LED No. 10) 

Flashing 

(LED 4-RD No. I I )  I I 

Information Flow 

RS-232C m 
PC CPU RS-422 

AJ71C24 

'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 Connect the computer and AJ71 C24 

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

Step 2 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.) 

Step 3 PC CPU start-up 

Turn the power to the PC CPU ON or reset the PC CPU. The AJ71 C24 
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.) 

Step 4 Execute the loopback test command 

(1) Create a program to be tested and transmit the command and 
data to the AJ71 C24. 

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

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

Step 5 Computer consistency check 

(1) Check at the computer if data transmitted from the computer to 
the AJ71 C24 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 AJ71 C24 to the computer are 
not identical, the transmission specification settings probably 
do not match or the CD terminal is repeatedly turning ONIOFF. 
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) If data communications is not possible 

The hardware settings or cable connections have probably not 
been done correctly. 1 

1 
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. 

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

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

*Set the mode switches, 

*Turn the power to the PC CPU OFFION or reset the PC CPU. 

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

4.8 Inspection and Maintenance 

The AJ71C24 module itself requires no particular inspection procedures. 
However, carry out the inspections listed in the PC CPU User's Manual 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- 
2326 interface to connect an external device and an AJ71C24. 

I This section does not apply to full-duplex communications. I 
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 RS-232C connector are as follows: 

.System configurations and functions 

.Buffer memory settings 

.Wiring 

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

5.1 System Configurations and Functions 

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

No-protocol 
Dedicated Protocol Modelbidirec. 

tional Mode 

System Data Communications 
Data Send the PC by a Command 

Data Send 
CPU by the On- and Data Transmitted from demand Function Receive 

PC CPU) the External Device 

o :  Usable 
x :  Unusable 

* I  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 "prioritylnon-priority at the simul- 
taneous transmission" set with the AJ71C24. 

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 prioritylnon-priority at the simultaneous transmission (Address 
l lOH) 

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

Set "0" to designate " priority " 

Set "1" to "225" to designate " non-priority ". 

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

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. r 
The external device that transmits data must execute the following so that 
the AJ71 C24 does not ignore received data: 

I .Transmit response messages to start communications 

*Resend data when a time out error of a response message occurs 

I 

(3) Setting the method of resend (Address 11 1H) 

When setting " half-duplex communications " +"  non-priority " according 
to (1) and (2), this setting becomes valid. 

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

Set "1" to  designate " resend " 

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

The following describes the wiring for connecting the external device to the 
AJ71 C24. 

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 ONIOFF timing of the CD signal of the AJ71C24 
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5.4 ONIOFF 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 AJ71 C24. 

The AJ71C24 system controls the RS signal of the AJ71C24. 

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

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 AJ71 C24. 

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

(I) AJ71 C24 is set to " priority ". . . 

Resend 

Data A Data B 
External device 

1 \ I I 
aJ71C24 \ Data C 

IAJ71C24I 
B 

.- SD (send data) 

T 
RS (send request) 

CS (crear to send) 

-. CD (receive carrier 
detect) 

-. RD (received data) 
Data B 

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

The signal names are of the signals of the AJ71C24. 

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

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

3) After turning the CD signal ON, transmit data. 

4) After completing the data send, turn OFF the CD signal . 

5) 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 AJ71 C24 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. 

IREMARK( 
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 ". 

, ,Continue data send 

7 

External device A Data A 
Data ( 

, I - SD (send data) 

RS (send request) L 
CS (clear to send) L 

- CD (receive carrier 
detect) 

C24 stores received 
- 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 name is the signal of the AJ71C24. 

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

I 
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 sianal ON. 
lf the RS signal is 0i ,  wait until it turns OFF. After the RS is turned 
OFF, turn the CD signal ON. 

3) After turning the CD signal ON, transmit data. 

4) After completing the data send, turn OFF the CD signal. 

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

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

IREMARKJ 
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 "prioritylnon-priority at simultaneous transmission" for data trans- 
mission. 

(1) AJ71C24 is set to " priority ". 

Data G 1  Stop the data send Resend 

lranrmiuion ircanlinued. 

.- SO (send data) 

RS (send request) 

-- CS (clear to send) 

.- CO (received carrier 

-. RD (received data) 

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

The signal names are of the signals of the AJ71C24. 

As described in (1). turn ONIOFF 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 OFF, turn the RS signal ON. 

3) After turning the RS signal ON, transmit data. 

4) After completing the data send, turn OFF the RS signal. 

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

6) Transmit all interrupted data from the external device to the 
AJ71 C24 after data send from the AJ71 C24 is completed. 
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*I 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. I 

~REMARKJ 

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

.T. 
RS (send request) 

CS (clear to send) 

. CD (receive carrier 
detect) 

(2) AJ71 C24 is set to " non-priority ". 
Continue data transmission 

.. RO (received data) 

D 

Because AJ7lC24 is wl to %on- 
pnoriv, dafsfranrmirrion is in- 
tenrppted when the CD rigm 

External device turns ON. 

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

Data C 

As described in ( I ) ,  turn ONIOFF the RS signal of the AJ71C24 and do data 
transmission to the external device. 

Note that 5) is different. 

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

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

3) After turning the RS signal ON, transmit data. 

4) After completing the data send, turn OFF the RS signal. 

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

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

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

*2 Resend all data from the beginning, or transmit data remaining 
after the send interruption according to the setting of buffer 
address 11 1 H. 

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. DATA COMMUNICATIONS USING AN M : N MULTIDROP LINK 

An AJ71 C24 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.) 

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. 

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: 

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

6.1 Key Points 

(I) 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. 

1 
(2) Data communications between a computer and a PC CPU can only be 

done in the following way: 

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 PC CPUs. 

This section explains how to interlock computers to allow data communica- 
tions between a computer and a PC CPU. The term 'interlocking' used in 
this section means the procedure which provides a computer priority to use 
a communications line. This priority is 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 QFH) to  each computer. 

Set the station number for broadcasting to all computers at 160 (AOH). 

Example: m : n = 5 : 27 

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

(132 : 64H) 

Computer 
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6.2.2 Maximum data communications time per computer 

Set the maximum time so that, after obtaining an access right, each com- 
puter can perform data communications with PC CPUs. 

(In the following figure, each of these - means time duration.) 

Even if the computer that obtains the access right malfunctions, data com- 
munications can be done between other computers and PC CPUs by setting 
the maximum data communications time. 

Example I-- Time This shows the range within 
- + which a computer does not 

computer, - ------------ * - - - - - - - - - - - - Y obtain the access right. 

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

After the computer link system starts, the computer that obtains the 
access right must complete data communications with PC CPUs within the 
maximum data communications time. 

When unable to complete data communications, the computer with 
the access right transmits the CL code to communicating PC CPUs 
within the maximum data communications time, and initializes a 

, transmission sequence to an AJ71C24.) I 

While a computer and PC CPUs are performing data communications, the 
time-out check function must be used with other computers to block data 
transmission from those computers. 
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6.2.3 Command and message format for data communications among computers 

A command and message format for data communications among com- 
puters with the dedicated protocol must be set. 

Use any command except the commands used with the dedicated protocol 
of an AJ71C24. See Section 3.3.1. 

The message format basically follows the control procedure set by the mode 
setting switch of each AJ71C24. See Section 8.4. 

Set the data arrangement after the PC number in the message as desired. 

(1) Protocol 1 when doing data communications 

Computer 1 set the dataarrangement 
BE desired. 

(WH tp sFH] 

Computer 2 

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

(1) If the mode setting switch of an AJ71C24 is set for the dedicated protocol mode (1 to 4) and 

if the station number written in a message to be transmitted from computer 1 is OOH to 31H 

(designating AJ71 C24), then the designated station (AJ71 C24) determines that message to 

be a faulty message and i t  transmits back a message beginning with NAK to computer 1. 

Always use station numbers 80H to 9FH for communications between the computers. 

(2) Section 8.3 tells how to read the message format figures, 

Computer 1 
(Station 
number SOH) 

Computer 2 
(Station 
number 81 H) 

$0 
station 
number 
@OH) 

3 8 ~ 1 3 0 ~  

A 
C 
K 

cw 

Sum =heck 
I 

code 

(87Hl 
4 M I 3 7 H  

E 
N 
o 

CW 

~ r b m  
Station 
number 
(81H) 

3 8 ~ 1 3 1 ~  

*ti%" 
number 
(BlHl 

38H131H 

~ r b m  
station 
number 

(BoH) 
38H12Ui 

I 

Command 

(22) 
W [ W  

M=seQe 
wait time 

(21 
32H 
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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 804 E12i ;py:;a;c 

Computer 
(station number 81 4 

/ Data communications 
with the PC CPU 

Computer 
(station number80H + (m - I)) 

IV 

The following example shows the procedure for data communications 
between each computer and PC CPUs. 

+:  Computer with the access right 

Computer When performing data computer 
(station communications wah 
number BOH) a PCCPU number 81H) 

(station number 1H) 

( 

(station 
number 87H) number 88H) 

I I 
W o n  number OH) I (Station number tH) (Station number2H) 

CPU 
I 

Q4 I CPU C24 _ i 
i _ I 
I 

- 
----1 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) The computerthat has finished data communications with PC CPUs and 
the computers that do not need data communications with PC CPUs 
transmit the access right transfer data to the computer at the next 
station number. 

When a computer is unable to receive a response message from the 
next computer to which the access right is to be transferred, it keeps 
on transmitting the access right transfer data to the following com- 
puters in the order of station numbers until the access right transfer is 
completed. 

(5) The computer to which the access right is given transmits a response 
message to the computer that gave the access right. 

(An example of data communications using dedicated protocol 1) 

Computer to 
which the access 
right is transferred 
(SOH) 

Message mentioned in 4 ., 

Message mentioned in 5 

Computer that 
transfersthe 
access right 
(SOHI 

'1 The command symbol 
'ZZ' in this example is 
indicated only for ex- 
planation. Use any 

. desired symbol forthe 
transfer command to 
obtain the access right. 
See Section 8.3 tells 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). 

; 
0% 

I 
From station 

number 

@OH! 
38n13a( 

I 
TO station 

number 

181H) 
38n131H 

I 

122) 
W I W  

Message 
wait ,ime 

12) 
3% 

I 
Sum check 

code 

107W 
42H137t 
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(7) When the access right time of a computer with the access right exceeds 
the maximum data communications time 

(a) The computer at the next station number transmits broadcast data ( 
to all computers, obtains the access right, and executes the 
processing mentioned in (2). 

(An example of data communications using dedicated protocol 1) 

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

Computer with 
the access right 
(8W 

Computers which received the data execute the processing men- 
tioned in (3). 

If a computer failed to receive the data, the next computer transmits 
data to all computers, obtains the access right, and executes the 
processing mentioned in (2). 

Other computers execute the check mentioned above. 

'1 Station number for transmission 
to all computers (broadcasting). 

*2 See 'I in previous figure. 
C6H 

To r k m  Fmm :tation 

WHI (SJW izz) 
41H13fn SY1133H W 1 5 A H  

Me9lage 
wait time 

(0) 
3X1 

Sum :hack 
code 

icon) 
rW130n  
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6.3.2 Data communications with PC CPUs by setting a master station and slave stations 

One of the computers is set as a master station and the other computers are 
set as slave stations which need the approval of the master station to 
perform data communications with PC CPUs. 

E x a m ~ l e  Time 

request muniumo 

munrallonr 
stave station campuler 1 hl 
slave station computer 2 ~ e r p o n r e  

Approv~I  

Slave rfafion compvter m-1 

Data communications 
with PC CPUr 

Master station * (Before (2)) 

(station 
number 80H) 

- 
a m -  TrsnsmilB the broadcast 

data to ail cornputerr so 
that the master station 
rtartrlcompletef data 
communications with Approval 
PC CPUr 

1 I ~ a f a  communicationr with P C  CPUr 

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 corn- 
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. 

+ : Computers with the access right 

+(After (2)) 

(station 
number 81 H) 

(Station number24 

(station (station 
number 87H) number 88H) 

(Station number 1 5 4  

I@ 
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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) 

-1  
"1 The command symbol 

--.. ...,.- .-- 'M' in this example is 
. I I indicated only for ex- 

Master station 
computer (SOH) 

I ? I F!?K I 2. I ~ n a b l e /  I transfer c&nmand to 

leonl ( 8 2 ~ 1  m Section 8.3 tells how to 
OSH 38H13CH38n13Ln 5S1 read the message 
[2] message format figure. 

+: Computer with the access right 

Masterstah + (Before (6)) +(After (6)) 

(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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(5) 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. 

(6) The master station that received the communications completed code 
transmits a response to the slave station that transmitted the com- 
munications completed code. 

(An example of data communications using dedicated protocol 1) 

(7) After the processing given in (6) is completed or when the access right 
time of a slave station with the access right exceeds the maximum data 
communications time: 

Slave station message *1 

(a) The master station waits for a communications request from a slave 
station. 

computerthat 

B wants the 

WH) 

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. 

90 
desired symbol far the 

A Flbrn 
Master station c station station communications com- 

computer (80H) K number number 
pleted code. 

I81Hl I82Hl 
06H 3 8 H I r n  38H132H 

[6] message 

f o  ~ r b m  I I '1 The command symbol 

When data communications with PC CPUs is required, the process- 
ings in and after (1) are executed. 

'P in this example is 
indicated only for ex- 
planation. Use any 

N 
Q 

05n 

stetion 
"umber 

IBOH) 
38ni33H 

station 
number 
l82H) 

38H132H 

command 

IM 

Message 
wait t ime 

(21 
32H 

sum check 
code 

@7Hl 
4 2 H 1 3 M  
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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) 

stations 

* 1 *1 The command symbols'M' 
Master station 
computer 
the access right 
(SOH) 

master station and slave 

and 'ZT in this example are 
indicated only for explanation. 
Use any desired symbol for 
communications between the OYI 

~ ~ ~ & i ~ ~  
number 

(AOHI 
4 1 ~ 1 m  

F~~~ Lation 
number 

@OH1 
3 8 ~ 1 ~ ~  

C,lad 
i n 1  

~ 1 5 8 1 1  

~ e r r a g s  
wait time 

( 0 1  
331 

sum :hssk 
code 

I B W  
4 2 ~ 1 4 2 ~  
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7. INITIAL SElTING 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 data item has a default value. However (depending on the 
purpose and application of data transmission), using default values not only 
makes data communications more complicated, but may even preclude them. 
This section describes the settings of all items in the buffer memory special 
applications area, shows how to make changes, and gives specific examples. 
Section 8.14 discusses the special applications area used with the on-demand 
function of the dedicated protocol. 

(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 else 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 

I+ ~ ~ f - 1  TOP I -74 H1OB K1 K1 

(3) Buffer memory addresses 10E and 11 8H to 11 FH are reserved for the 
system only. Writing data to these addresses precludes normal opera- 
tion of the AJ71 C24. 
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7.1 Setting RS-232C CD Terminal Check EnablelDisable 

Setting this RS-232C CD terminal check function to enable or disable deter- 
mines whether or not the AJ71 C24 checks the ONJOFF status of the CD signal 1 
(receive carrier detection signal). 

Disabling the RS-232C CD terminal check function. 

If a "1" is written to buffer memory address lOBH, the AJ71C24 does not check 
the ONIOFF status of the CD signal. It operates as if the CD signal were ON. 

Setting method 
b l  bO 

Default: 0 

Write 0 or 1 
0: Signal status checked 
1: Signal status not checked 

POINT 

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

to disable the RS-232C CD terminal check function (AJ71C24 I10 
addresses 80 to 9F). 

(Sequence Program) 

Write "1" to buffer address memory 
10BH. 

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 

D 
Set the transmission method used with the RS-232C interface which connects 
the AJ71C24 to the external device. Both half-duplex and full-duplex transmis- 
sions can be used for setting. If the half-duplex transmission is used, the 
following settings should be made: 

*Whether 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. (Prioritylnon-priority setting at simultaneous transmission) 

.Whether 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. 

*When full-duplex transmission is used, settings with buffer memory 
addresses IOFH, 110H, and 11 1 H are not required. 

I *Section 5.2 gives settings required for half-duplex transmission 

*When 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 t o  set the AJ71C24 to continue transmission when 
the AJ71C24 and an external device (using half-dudex transmission) have 
begun sending data to each other simultan~ously. 

Setting method 

I ( I )  Transmission method 

Write 1. 

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

POINTI 
*Set bits b l  to b15 of address lOFH to either 0 or 1. (The AJ71C24 will 

ignore the settings.) 

I (2) Priority setting when transmission has begun at the same time 

b15 to bO 

0 1 (Default: 0) 

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

If the priority of transmission is set, setting to buffer memory address 11 1 H 
is not required. 

I I 

Example 
The CD terminal check is set to "Enabled". Half-duplex transmission is used and the priorit) 
of transmission is set. (AJ71C24 I10 addresses: 80 to 9F) 

(Sequence Program) 

HS 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 AJ71 C24 to discontinue transmission when 
the AJ71C24 and an external device (using half-duplex transmission) have 
begun transmitting data to each other sim&aneousiy 

(1) Setting "half-duplex transmission", "non-priority", and "not resend": 

rocedure 

(1) Transmission method 

b l  bO 

Write 1. 
0: Fullduplextransmission 

[ 1: Half-duplex transmission 

.Set bits b l  to b15 of address 1OFH to either 0 or 1. (The AJ71C24 will 
ignore the settings.) 

(2) Priority setting when transmission has begun simultaneously 

b15 to bO 

lloH + (Default: 0) 

Write 1 to 255. 
This data sets the send wait time when data 
transmission is started or restarted. (Unit: 100 msec) 

(3) Transmission method when data transmission is restarted 

b15 to b l  bO 

- 1 1 (Default: 0) 

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

[ 0: Not resend 
1: Resend 

Set bits b l  to b15 of address 11 1 H either to 0 or 1. (The AJ71 C24 will 
ignore the settings.) 

xampleI 

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 
I10 addresses: 80 to 9F) 

(Sequence Program) 

Write "1" to buffer memory address 10FH. 

Write "3" to buffer memory address 110H. 

Leave the setting of buffer memory 
addresses lOBH and 111H for defaults. 
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(2) To set "half-duplex transmission", "non-priority", and resend. 

l ~ e t t i n g  method! 

I (1) Transmission method 

lOFH I 1 (Default: 0) 

Write 1. 
0: Fullduplex transmission 
1: Halfduplex transmission 

Set bits b l  to b15 of address lOFH to either 0 or 1. (The AJ71C24 will 
ignore the settings.) 

(2) Priority setting when transmission has begun simultaneously 

b15 to bO 

IIOH ( a f a ~ l t :  0) 

Write 1 to 255. 
This data sets the transmission wait time when data [ . . .  
transm~ss!on is started or restarted. (Unit: 10 msec) 

(3) Transmission method when data transmission is restarted 

111H I (Default: 0) 
1 

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

POINT 

Set bits b l  to b15 of address 11 1 H to either 0 or 1 .  (The AJ71 C24 will 
ianore the settinas.) 

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 I10 
addresses: 80 to 9F) 

(Sequence Program) 

TOP 1 H8 -h H l  OF K1 K1 Write "1" to buffer memory address 10FH. 

Leave the setting of buffer memory address 
lOBH for default. I 

TOP Write "10" t o  buffer memory address l lOH. 

TOP Write "1" to buffer memory address 111H. 
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7.3 Reading Transmission Error Data 

This section explains the contents of the buffer memory area where the 
ONIOFF 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). 

2 G N  (LED No.16) 

2-PIS (LED No.17) 

4-CIN (LED No.20) 

4-PIS (LED N0.21) 

4-PRO (LED N0.22) 

4-SIO (LED N0.23) r 1: LED lit 

I error occurred 

No-protocol send data length error 0: LED not lit 

(Section 9.6 gives details.) no error 

(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 ONIOFF status stored in buffer memory 
address 101H. 

Program example to read the error LED display status storage area 
(AJ71 C24 I10 addresses 80 to 9F) 

K1 Read the contents of the error LED display 1-1 FROMP I H8 I H I01  

I , 
b15 b14 to b8 b7 b6 b5 b4 b3 b2 b l  bO ... This shows that the 2-PRO 

1 
status storage area to address DO 

DO 

DO 0 
(LED No.18) is ON. This means 

O I O 1 O 1 O I I O 1 O 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 b14 to b8 b7 b6 b5 b4 b3 b2 b l  bO 

i 2-CIN (LED N0.16) - 2-PIS (LED No.17) 
2-PRO (LED No.18) 

I I 4-CIN (LED No.20) 

I I 
+PIS (LED No.21) 

I 4 P R O  (LED No.22) 
4SiO (LED N0.23) 

1: Turn-OFF 
request 

0: No processing 

NO-protocol send data 

f?'iE: request 
0: No processing 

(2) Program example to turn OFF error LEDs 
I 

A sequence program example to turn OFF LED 2-C/N (LED N0.16) and 
LED 4-PRO (LED no.22) is given below. 

1 (1) The LED turn-OFF request is only valid when it is written. I 
(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 mode receive-completed code (for receive with variable-length data) 

How to set and modify the receive-completed code and the sequence Droqram . - 
for the receive proce&ng with variabl&length data are shown below. 

ietting method I 

Buffer memory address lOOH Default ODOAH (CR, LF) 

Enter the required completed code 
complete 

Always write OOH to the higher 8 bits 

(1) The completed code can be set to any value which makes 1 byte in 
the range of OOH to FFH. Since the default value setting is ODOAH, 
when the CR and LF codes are received during the data receive, the 
read request is transmitted to the sequence program (Xnl is ON). If 
the default setting has been changed, when a modified completed 
code is received during the data receive, the read request is trans- 
mitted to the sequence program. 

(2) If the length of data to complete data receive is also set, the read 
request for the received data is transmitted when the completed code 
or the set length of data (whichever comes first) is received. (Xnl is 
ON) 

(3) If the completed code is not set, set buffer memory address lOOH 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. 

ixarnplel 

To set the end code to ETX (03H) (AJ71 C24 I10 addresses 80 to 9F) 
(Sequence Program) 

TOP I H8 I HlOO ( H0003 K1 
Write the ASCII code for ETX (03H) to  
buffer memory address lOOH 
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7.4.2 Specifying no-protocol receive completion data length (fixed length) 

How to complete the data receive and set the data length are given below 
along with asequence program example. 

- 

ett ing method 1 
Butfer memory address 108H 

I Write the amount of received data 
(default: 127 words) 

a 
(1) Set the length of data to complete the data receive in the following 

ranges: 

Length of data received c no-protocol mode buffer size (when word 
units are set) 

Length of data received 5 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. (Xnl is ON) 

(4) To read the received data by fixed length without setting the com- 
pleted code, do the following setting: 

1- Write FFFFH. 
b8 b7 to bO 

Buffer memory address lOOH 

Buffer memory address 108H 

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

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 I10 addresses 80 to 9F) 

To specify the fixed length, write HFFFF 
to buffer memory address 100H. 

I TOP H8 HI08 K15 K1 
Write " t 5 t o  buffer memory address 108H. 
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7.4.3 Setting a word or byte unit in the no-protocol mode 

This section shows how to set the word or byte unit for data communications 
and gives an example. 

Buffer memory address 103H (Default 0: word unit) 

Write I. 
0: word unit 
1: byte unit 

(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 b l  to b15 of address 103H to either 0 or 1. (The AJ71C24 will 
ignore the settings.) 

Example 

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

I (Sequence Program) 

Write "1" (byte unit) to buffer memory 
address 103H. 
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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 ( 
mode and gives an example. 

When the bidirectional mode setting area (address 112H) is set to "I", this 
memory area is set for bidirectional mode transmission. 

Setting method 7 Write the head address in hexadecimal 
i 

104H (Head address setting) (Default : OH) 

105H (Buffer size setting) (Default : 80H) 

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

(1) Buffer memory addresses 100H to 11FH are for the special applica 
tions area and should not be set. r 

(2) When other kinds of devices are also used, make sure that t h ~  
specified range does not overlap the no-protocol receive area or t h ~  
on-demand data area. 

(3) Buffer memory address 105H should include the storage area of thl 
no-protocol send data length. 

I (4) If any range except the user area is set, the AJ71C24 will execut~ 
operations with defaults including the areas mentioned in (2) above. 

Example1 

To set the head address to 120H and the memory size to 100H (AJ71C24 I10 addresses 
to 9F. 

Sequence Program 

Write HI20 to buffer memory address t04H. 

I Write HtOO to buffer memory address 105H. 

Address Buffer memory 

Shows that the head address is 120H 
Shows that the memory size is 100H. 

Buffer memory area for 
the nO.plOb~01 send 

Area for no-protocol send (100H addresses) 
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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 settina area (address 112H) is set to "1". this - 
memory area is set for bidirectional mode transmission. 

etting method 1 1 Write the head address in hexadecimal 

b15 to bO 

l06H (Head address setting) (Default : 80H) 

107H (Buffer size setting) (Default: 80H) 

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

.xample / 
To set the head address to 300H and the memory size to 120H (AJ71C24 I10 addresses 8 
to 9F) 

4 
(1) Buffer memory addresses 100H to 11 FH 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. 

(Sequence Program) 

I 

TOP I H8 / HI06 Write H300 to buffer memory address 106H 

TOP H8 HI07 I HI20 I K1 Write HI20  to buffer memory address 107H 

Shows that the leading address is 300H 
Shows that the memory length is 120H 

Area for no-protocol send (1ZOH addresses) 
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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) Setting the bidirectional mode (address 112H) 

When the mode setting switch (see Section 4.3.1) is set to "1" to  "8", set 
the mode for the following interfaces to the bidirectional mode (see 
Section 4.3.1). 

*When the mode switch setting is "1" to "4": RS-422 interface 

*When the mode switch setting is "5" to  "8": RS-232C interface 

(2) 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). 

(3) Validlinvalid setting of data at simultaneous transmission (address 114H) 

Set the data transmitted and received by the AJ71C24 to validlinvalid 1 
when a computer and the AJ71C24 begin simultaneously full-duplex send 
in the bidirectional mode (see Section 10.6). 

(4) Setting the check sum enableldisable (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. 

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.) 

I *Bidirectional wordlbyte setting area: . . . . . Section 7.4.3 

I .Bidirectional send area: . . . . . . . . . . . . Section 7.4.4 

I *Bidirectional receive area: . . . . . . . . . . . Section 7.4.5 

I The mode with the dedicated protocol which is set with the mode setting 
switch is always valid for the interface set to the dedicated protocol. 
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etting method 1 

(1) Bidirectional mode 

b15 to bO 
Buffer memory 
address 112H (Default: 0) 

Write 1. 
0: No-protocol mode 
1: Bidirectional mode 

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

(2) Time-out check time 

Buffer memory 
address 113H 

(Default: OH) 

Write OH to FFFFH. 
- OH: Time-out check disabled (infinite wail) 

I H  to FFFFH: Timeaut check enabled 
1 Set value is processed as 1 to 
65535 which is the time-out check timc 
Time-out check is executed during the 
response message wait. 
, (Unit: 1W msec) 

(3) Data validlinvalid at simultaneous transmission 

b16 to b8 b7 to bO 
Buffer memory 
address 114H j I  (Default: 0000H) 

1 Write 1 or 0. Li 0: Received data valid: 
The ACK code is transmitted after receiving data. 

1: Received data invalid: 
Received data is ignored. 

Write 1 or 0. 

I 
0: Send data valid: 

Waits for the response message after sending datz 

(4) Check sum enableldisable 1: Send data invalid: 
Data send error occurs and the operation ends. 

Buffer memory 
address 115H (Default: 0) 

Write 1 or 0, 
0 (Cneck sum enab e adaed I 
1 (Cneck sum d sab ed not aaded ) 
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Setting method 

(1) Setting the bidirectional mode with the following conditions (AJ71C24 
110 addresses: 80 to 9F) 

1) Set the bidirectional mode. 

2) Set the time-out check time to 2 seconds. The setting value is 2C 
(14H). 

3) Set the send data to "invalid" and the received data to "valid" f o ~  
simultaneous transmission. 

4) Set the check sum to "disable" 

(Sequence Program) 

Write '1" to buffer memory address 112H. 

Write H14 to buffer memory address 113H. 

Write Hl00to  buffer memory address 114H. 

Write "1 '  to buffer memory address 115H. 

(2) Setting the bidirectional mode with the following conditions (AJ71C24 
I10 addresses: 11 0 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" foi 
simultaneous transmission. 

4) Set the check sum to "enable". 

(Sequence Program) 

H m  HI12 I K1 [ K1 Write "1" to buffer memory address 112H. 

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

r m n  
.&tension fi le 

information 
*Sequence program 

Microcomputer program 
i - - - - - _ l  *comment  

I I I I 1 ~a ramete r  

(2) Commend 

(7) Various data 
(10) Response 

~~ ~ 

I PC CPU information 

(2) The computer sends data to the PC CPU 

(3) Read request 

PC CPU 

I 

r - - I --  , Device memory. 
1 

etc. 
I 

L-----_l  

I 0s 
Sequence I 
p,ograrn I I ?  I 161 Various data - - - - - - - I 

\ 
\ Special function module 
\ 

(2) Commands, data, etc. 

0 Device memory information 
0 Extension file register infor- 

mation 
Sequence program 
Microcomputer program 
Comment 
Parameter 

*PC CPU information 

(3) The PC CPU sends data to the computer 

PC CPU AJ71C24 I 
(2) Send request (-jTt 

(I] Send request + 
Data write request 

I 
I Device memory. 

etc. 

Special function module 

(5) Data 

On-demand data 

computer 

y ) 
Re4"erf 

Dalacom- 
municafionr 

program 0 

Data cam- 
municationr 

program 0 
The OS (operating system) shown in the above illustrations is the software that uses resources 

such as the PC CPU, memory, terminals, files, and network efficiently. 

In this manual, this software is described as the system program or system 
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8.2 Programming Hints 

8.2.1 To write data to the special use area in  buffer memory 

(1) 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. 

(2) 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 AJ71 C24 will not operate correct- 
ly. Never try to  write data using a computer program. 

(3) If the following functions are used in  combination with the dedicated 
protocol, make sure to allocate the user area in buffer memory so that 
the same area will not be used by different functions. 

If the same area is allocated to different functions, the data in this area 
is rewritten and communications will not be correctly executed. 

*NO-protocol mode transmission or bidirectional mode transmis- 
sion 
NO-protocol mode receive or bidirectional mode receive 

Buffer memory readlwrite (CRICW command) function 
On-demand function 

The memory areas preceding and following the special use area cannot 
be allocated as a single area. The areas OH to FFH and 120H to 7FFH 
must be recognized as independent areas. 

Example: 

The on-demand buffer area cannot 
be allocated in this manner 

(4) If the designation is made to process the sendlreceive 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. 

(2) 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 

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. 

Data communications is completed normally. 
*The control code EOT or CL is received. 

*The NAK control code is received. 
During full-duplex communications through the RS-232C interface, 
the CD signal is turned OFF. 
(The ONIOFF status of the CD signal is ignored if the CD terminal 
check function is disabled.) 

NULL code transmission from the AJ71 C24 

A framing error might occur in the AJ71C24 if nothing is sent from the 
computer to the AJ71C24 via the RS-422 interface. In this case, the 
AJ71 C24 sends 'OOH' (NULL code) to the computer. These NULL codes 
should be ignored by the computer. 

The computer should also ignore all data sent from the AJ71C24 prior 
to an STX, ACK, or NAK code. 

NAK response from the AJ71 C24 

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 3.4 110 list for 
programmable controller CPU) if a data link error occurs during data 
communications with a PC CPU (the PC CPU number being other than 
FFH) on MELSECNET. 

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 AJ71 C24 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 

(I) Reading data by the computer from the AJ71C24 

Computer Area A 

(a) Areas A and C indicate transmission from the external device to the 
AJ71 C24. 

(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 to be carried out. 

(2) Writing data by the computer to the AJ71C24 

N AreaA computer ~ ~ 
! ~ Area B 1 
I K ,  

(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 Control format 1 
St. No. : Station number 

Descript ion 

ro read data 
from the PC 
CPU to the 
ComDuter 

To write data 
from the 
computer to 
the PC CPU 

Remarks 

Contro l  Protocol 

Transmission sequence - .  
P or 

AJi lC24  - 
Transmission sequence 

Computer 

NO. code 

H L  H L  H L  

computer 

- 

(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 swit' 

(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 "chai i  
depend on the individual system. For details, see the relevant sections. The cc 
character areas are the same for all 4 formats. 

H , L ,  , : , , , 

H , L  

ch 21 ON. 

acter area C" 
intents of all 

A St 
No. 

H .  L  

AJ71C24 

:, 

Sf. 
NO. 

H L  

E 

C1 

Message 
waitlime 

Com- 
mand 

H .  L  

S t  
NO. 

H , L  

PC 
No. 

H L 

S t  
No. 

H L  

Character 
area c 

Cam- 
mend 

n L 

Merrage 
waittime 

PC 
No. 

H  L  

PC 
NO. 

H , L  

2zk 
code 

Character 
areaA 

Character 
area 8 

::$ 
code 

H , L  

; z","," 
H , L  
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8.4.2 Control format 2 

To read data 
rom the PC 
5PU to the 
:omouter 

St. No. :Station nu! 

To write data 
rom the 
:omputer to 
he PC CPU 

Description Control Protocol 

H L H L H L H L  

I 

Transmission sequence - 
or 

E 
Camputer 

0 

H , L  

or . 

A slack St. 
NO. NO. 

H L H , L  I 

~ a ~ ~ ~ t ~ ~  

3emarks 

PJ71C24 

2. 
H , L  

Block 
NO. 

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 0, 

(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 are 
depend on the individual system. For details, see the relevant sections. The contents < 
character areas are the same for all 4 formats. 

Block 
NO. 

H , L  

PC 
No. 

H , L  

AJ71C24 - 

Sf 
NO. 

H , L  

h. 
NO. 

H , L  

Corn- 
rnand 

H , L  

Character 
area B 

PC 
NO. 

H , L  

Block 
NO. 

Sum 

:",": 
H, L  

PC 
NO. 

H, L  

Transmission sequence 

Meaage 
walftirne 

H , L  

St. 
NO. 

PC 
NO 

Character 
areaA 

Cam- 
mand 

H , L  

or 

H , L  

zck 
code 
H , L  

m l t i m e  
Mea~geChacacter 

areaC 

H , L  

Zzk 
code 

H , L  
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8.4.3 Control format 3 
St. No. : Station number 

Description 

-o read data 
rom the PC 
:PU to the 
:omputer 

To write data 
rom the 
xmputer  to 
he PC CPU 

Remarks 

Control Protocol 

Transmission sequence lil 2;. 1 - * w 
or 

(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 swi 

(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 "chas 
depend on the individual system. For details, see the relevant sections. The c 
character areas are the same for all 4 formats. 

- 

qq 
I ,  k 

qq 
1 . L  

tch 21 ON. 

racter area C" 
ontents of all 

or 

; 

S 

; 

AJ71C24 

: s 

AJ7lC24 ___, St. 
E 

X 
Transmission sequence 

H L  H . L  

PC 
NO 

H L  

E, 
H L  

zzk 
H , L  

PC 
NO, 

H L  

st 
No. 

H L  

St. 
NO. 

H , L  

Com- 
ma,, 

H . L  

corn- 
mand 

H L  

PC 
NO. 

H . L  

Messa~e harmer 
waittime areaA 

Mesrage 
,,;,time 

Character 
are.. 

Character 
a e a c  

: , 

; :z; 
H , L  

,"h"zk 
<,, 
H , L  



8. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

8.4.4 Control format 4 

Description 

To read data 
from the PC 
CPU to the 
computer 

To write data 
from the 
computer to 
the PC CPU 

Remarks 

Control Protocol 

Transmission sequence No. R F 

- *  
H L H  L  

St. No. :Station number 

- 

I 

J 

or 

- 
Transmission sequence 

H , L  H , L  H ,  L  

E 

-- 

(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. 

(2)The sum check is made for characters marked "*" in these diagrams. 

(3) In these diagrams, the contents of "character area A", "character area 13". and "character area C 
depend on the individual system. For details, see the relevant sections. The contents of al 
character areas are the same for all 4 formats. 

A 

U71C24 

St 
NL 

H , L  

St  
NO. 

H , L  

; 

AJ7tC24 

PC 
No. 

H, L  

I ' I ' I ' I  

PC 
No. 

H , L  

St 
NO. 

H , L  

C L  
R F 

, 

a m -  
mand 

H ,  L  

PC 
NO. 

H,L  

Merrage 
waiftime 

Character 
area B ; 

, 

Character 
areac & 

H , L  

Sum 

:","." 
H, L  

, , 
, 
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8.4.5 Setting protocol data 

(1) Control code 

D All control codes are sent and received in hexadecimal. They are 
shown in the following table. 

I STX j 02H I Start of Text / CL / OCH I Clear 

Signal 

NUL 

p - ~ ~  

EIX 03H End of Text 

End of 
Transmission 

Code 
(Hexadecimal) 

OOH 

Carriage Return 

Negative 
Acknowledge 

I ENQ 1 05H I Enquiry / G 1 47H I Good 

Description 

Null 

(a) The NUL code (OOH) is ignored in all messages. If a NUL code is 
included in a message, it is processed as if it did not exist. 

Signal 

LF 

ACK 

(b) In format 3, control code "GG" is equivalent to ACK and "NN" is 
equivalent to NAK. 

(c) After receiving 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 

Code 
(Hexadecimal) 

OAH 

06H 

Format 1 to 3 

Description 

Line Feed 

Computer 

Acknowledge 

(2) Block number 

Format 4 

N 

Or 

Computer 

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 OOH to FFH in 2-digit ASCII (hexadecimal). 

4EH No Good 
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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 AJ71G24 in a station to ( access. 

Station numbers must be in the range of OOH to 1FH (0 to 31) in 2-digit 
ASCII (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 "OAH" specified in the protocol. t- 

(2) For the global operation, specify station number "FFH". If 0 to 31 (OOH 
to IFH) 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). 

I In this setting, the station numbers are determined according to the 
rule set by the computers. 

For details, see Section 6.2.1. 

1 Example: 

I Station No. 0 Station No. 1 Station No. 2 
PC CPU No. FFH PC CPU No. FFH PC CPU No. FFH 

Station numbers do not need to be sequential I- 
Station No. 31 
PC CPU No. FFH 
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(4) PC CPU numbel 

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

The PC CPU number may be from OOH 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 I10 stations: Set each slave link 
station number (1 to 64) in hexadecimal (OlH to 40H) 

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

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

,----.---------------------.-...- 
: M . . . .  Master station (1st tier) : 
: L1 ........ Local station (2nd tier) : 
j L2lm .... Local station (2nd tier) j 

Master station 

: L3 ........ Local station (2nd tier) : 
: R4 ........ Remote 110 station (2nd tier) : 
: I1 ......... Local station (3rd tier) j 
: 12 ......... Local station (3rd tier) j 
: r3 ......... Remote 110 station (3rd tier) : 
: 14 ......... Local station (3rd tier) : 
,--------.-.------------------.-2 

PC CPU loaded 
with AJ71C24 

connected 

o Access to all devices possible by setting appropriate 
PC CPU numbers 

o *1 Access to special-function module buffer memoly possible by 
setting appropriate PC CPU numbers 

Communica t ions  i s  no t  poss ib le  w i t h  AOJ2CPUP23/R25 or 
AOJ2CPUP25IR25 CPUs. 
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(5) Command 

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

(6) Message wait time 

This is a time delay required for some computers to switch from send 
to receive states. The message wait time determines the minimum 
waiting time before the AJ71C24 sends data after receiving it from the 
computer. Set this time in accordance with the computer specifica- 
tions. 

The message wait time may be set between 0 and 150 msec in units of 
10 msec. The time is set from OH to FH (0 to 15) in I -digit hexadecimal, 
where 1 corresponds to 10 msec, 

I Example: Setting the message wait time 

Message wait time Waiting time r (1 00 msec) not required. 
b 

Computer I I " A " I  

Transmission starts 100 msec later. 
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(7) Sum check code 

The sum check code is 2-digit ASCll 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 

I St. No. : Station number 

Computer 

(8) Error code 

0 Indicates an error following a NAK transmission 
*Error codes are transmitted as 2-digit ASCll (hexadecimal) in the 

range of OOH to FFH. 
*If two or more errors occur simultaneously, the error code of the 

lowest number is transmitted. 

Q 
05H 

l For error code details, see Section 11 . I .  

I 

, 

.O. .O. 

30H/30H 

I 

"F .? 
46H146H 

I 

Command 

'8' 'w 
42H152H 

!:Eg 
33H 

I I I 

Characten area 

.n. .s. .c. .o. 
41H142H(43H144H 

I 

zgM 
code .s. .o" 

42H144H 
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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.) 

I Computer I 

I 
T 
X 

 his period is 0 if the message wait time is 

not set or message wait time is shorter than 

communications time with the PC CPU. 

END Step 0 END Step 0 END Step 0 

p i G q  
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.) 

'Wait CMI) , T4 ; 
I ! 

, Check of PC CPU Data 
\ RUNISTOP, etc 

A 

with the PC CPU. 

TI  I Tz ' Ts I T3 
I i 

Sequence 

END Step 0 END Step 0 END Step 0 

IREMARK] 
As shown above, communications between the AJ71 C24 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 paints processed per communication after END 
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(3) Communications time 

This section describes how to calculate approximate communications 
time from the start of data transmission from the computer to the 
completion of all communications after a reply is sent from the 
AJ71 C24. 

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 + (longer time of T I  + T2 or TW) + T3 + T4 

where, 

TO.T3,T4 = l l b a u d  rate X the number of bits per character 
(1 + 718 + 011 + 112 x the character length 
f T T  4 

L Start bit 1 D a b  length (7 0. 8) 
Paritv bi t  10 or 11 

= maximum 1 scan time (since data entry to the PC CPU is made 
after END processing. If the PC CPU is not running, T I  is 0.) 

T2 = value in Appendix 5 

= message wait time 

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

Communications time = TO + (longer time of T I  + T2+ T3 + T5 or- + T4 

where, 

I TO, T4 = l l b a u d  rate X the number of bits per character 
(1 + 718 + 011 + l&x the character length 
5 T T 

L Start bi t  
Data length (7 or 8) 
Paritv bi t  10 or 11 

I T I  = maximum 1 scan time (since data entry to the PC CPU is made 
I after END processing. If the PC CPU is not running, T I  is 0.) I T2.T3 = value in ~ ~ ~ e n d i x  5~ 
I (For functions processed in  1 scan, T3 is 0.) 

I Tw = message wait time 

I = 1 scan time 
(For functions processed in  one scan, T5 is 0.) 
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(4) Transmission time through MELSECNET 

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

Local station 

Transmission time (Ti) = (LRDP instruction processing time + scan 
time for station 1 loaded with AJ71C24) x 2 
Remote station 

Transmission time (TI) = (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. 

Causes of delayed transmission time (TI) 
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 AGGPP, 
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 a MELSECNET master station eauiDDed with . . .  
AJ71 C24 to read a local station device memory: 

(Conditions: L<LS<M, M : 80 msec a1 : 10 msec) 

Transmission time T I  = (M x 4 + a1 x 4 + M) x 2 

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 

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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8.6 Character Area Data Transmission 

The concept of transmission data handled as character areas when using 
commands to carry out data communications between the computer and the 
PC CPU is explained in this section. The data shown in the examples is 
contained in character area B in the case of read and monitor, and in 
character area C in the case of write, test, and monitor data register. 

(1) Bit device memory read and write 

The bit device memory can be handled in bit units (1 device point) or 
word units (16 device points). 

These units are described below. 

(a) Bit units (1 point) 

When the bit device memory is handled as bit units, the specified 
number of device pointsfrom 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: lndication of the ONIOFF status of 5 points from MlO 

lndicatesthat M I 4  is ON 
Indicates that M I 3  is OFF 
Indicates that M I 2  is ON 
Indicates that M I  1 is OFF 
lndicatesthat M I 0  is ON 

(b) Word units (16 points) 

When the bit device memory is handled as word units, each word 
is expressed sequentially in hexadecimal values in 4-bit units from 
the higher bit. 

Example: lndication of the ONIOFF status of 32 points from M16 

Number of device points is " 0 2  because 
memory is used in units of word. 

0 : represents ON 

1 : represents OFF 

Head devtce 

4DH130H130H131H136H 

1 0 1 1 1 0  
, , , 

A 2 3 4 C " .I 'iI5 B14*813 812'811 810 89 88 ' 87 B6 85 84 ' 8 3  82 B l  BO '815 814 813 812'811 810 89 88 ' 87 86 85 84 ' 83 82 81 80 

N"L 
of devlce 

points 

30H132H 

M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M  
31 30 29 28 27 26 25 24 23 22 21 20 39 I S  37 16 47 46 45 01 43 42 41 40 39 ja 37 36 35 34 33 32 

1 1 1 1 1 1 1  

Data Data 

M O 0 1 6 0 2 A B i 2 8 3 4 C D  
41H142H131H132H133Hl34HI43HlMH 

5, 
O l O l l l i  , 1 0 1 1 1 ,  , , ,  

O l D i O l ,  l l i l O l l  O , O i l 1 0  0 1 1 , 0 1 0  l l l l O l 0  
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(2) Word device memory read and write 

In the word device memory, each word is expressed sequentially in 
hexadecimal values in 4-bit units from the higher bit. 

Example: Indication of the contents of the D350 and D351 registers 

nacalcs that the content of rcgister 
0350 :s 56ABrl(22187 'n decimal) 

Number of device points is "02" 
because memory is used in units of word. 

Indicates that the content of register 
D351 is 170FH (5903 in decimal) 

I I I I 

Head device 

MH130H133H135H13oH 

(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 computerto the PC CPU, the processing should 
be as shown below: I 

I 
Number 
04dsvice 

Pain* 

30H132H 

1) The character-string to be transmitted is developed into 2-byte 
codes in units of characters. 

I I I I I I I  

~ a t a  oata 

D 0 3 5 0 2 5 5 6 A 8 ' 1 7 0 F  
J5H136H141H142H131Hl37HI30HI46H 

\\h 
I. 5 6 I A 1. 8 I 1 1 7 0 F 

815 814 813 812 811 810 69 BB 87 B6 65 84 83 82 81 BO 815 814 813 812 811 810 69 BB 87 BB ffi 84 83 82 81 80 

Example: To transmit "18AFH 'R" to a sequence program. 

"1' "8" "A" ',F" " H  ,C 
R(( 

Codes ..... 
( 

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

O I t I O I ,  

"3" "3" u8" "4" "," "4" "6" m4', ',0" "D" 

2) The character-string developed into 2-byte codes is arranged in 
units of 2 characters and sent to the AJ71 C24. 

O I 1 1 l 1 0  0 1 0 1 0 1 l  

Example: The character-string used in the above example in 1. 

0 1 , 1 1 1 ,  0 1 0 1 0 l O  

"31 38 41 46 48 OD" "383146410D48" 
ffun 

"383146410D48" is sent from the computer to the AJ71C24. 

1 1 O l l 1 0  l i 1 l l l l  l I O i 1 1 1  
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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. 

(DO) (Dl) (D2) 
Characters , . 
represented by " 8  "1" "F" " A  R ,'H" ID ,, 
each 1 byte of data 
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8.7 Device Memory ReadIWrite 

8.7.1 Commands and device ranges 

(1) The ACPU common commands and device ranges used for device . . 
memory readlwrite are described below. 

(a) ACPU common commands 

PC CPU Status Command u Number of I Points 
- 
uring 
;TOP 

- 

0 

- 

0 

- 

0 

IUN - 
w2: 
IFF  - 

0 

- 

X 

- 

X 

- 

0 

- 

0 

- 

ASCII Processing Contents processed 
per Com- 

munications 
I i i I 

Reads bit devices (X, Y, M, etc.) in units of 256 points Bit 
BR 4 2 ~ .  52n 

points, units 

Reads bit devices (X, Y, M, etc.) in units of 3 2  words 

57n, 52n 
Reads word devices (D, R. T. C. etc.) in 
mi++ of ooints~ 

64 points 

3atch Read 

Writes data to bit devices (X, Y. M, etc.) in I BW I 42n, 57n I units of paints. 

Writes data to bit devices (X. Y, M, etc.) in 10 words 
units of 16 points. (160 points) 

Word 57H, 57H 
units Writes data to word devices (D. R, T, C, 64 points 

etc.) in units of points. +---+- 3atch Write 

EM 
units 
- 

Word 
units 

Setslresets bit devices (X, Y. M, etc.) in 
4 2 ~ .  54n units of points by designating the devices 20 points 

and device numbers at random. 

Setslresets bidevices (X, Y. M, etc.) in 10 words 
units of 16 points by designating the (1 M1 points) 
devices and device numbers at random. 

57n, 54H 
Writes data to word devices (D, R. T, C, 
etc.) in units of points by designating the 10 points 
devices and device numbers at random. 

rest 
(Random 
Write) 

I I I I 

Bii Sets the bit devices D(, Y, M, etc.) to be 
units 

42n' 4Dn 
monitored in units of points. 

40 points* 

Monitor 
Data 
Registration 

Sets the bi devices (X, Y, M, etc.) to be 20 words* 

57H, 4Dn 
Sets the word devices (D, R, T. C, etc.) to 20 points 
be monitored in units of points. 

Word 
units 1 1 4Dn, 42" 1 units Monitors the devices registered for - 

monitoring. 

,,nits 
40% 4En 

Monitor 

Note : o ....... xecu 

......... x Not executable 

Forthe number of processing points indicated by an asterisk (*),the number 
is one half of the values indicated in  the table for the input device (x) when 
PC CPUs other than the A3H CPU, A2ACPU(S1), and A3ACPU are used. 
(See *1 in 3.3.1 (I).) 
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common commands are used to access the devices in an 
A Z A C P U ( S 1 )  or A3ACPU, 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 X E 7 0 ,  f o r  

example) can be expressed with a blank code (20H). 

Device + Device number =5 characters 

1 character 
(2 characters for TIC) I 4 characters 1 

(3 characters for TIC) 1 

Device Number Decimal1 Device Number Decimal1 
Device Ranges I Hexadecimal I Device Range Hexadecimal 

(Characters) Expression (Characters) Expression 

Bit Device 

Timer 
Input X I XOOOO to X07FF I Hexadecimal I value, ( TNOOO to TN255 I Decimal 

Word Device 

Output Y I YO000 to Y07FF I Hexadecimal 1 Ez2zt / CNOOO to CN255 1 Decimal 

Internal relay M / MOO00 to M2047 1 Decimal I Data register D I 00000 to Dl023 / Decimal 

Latch relay L I LOO00 to L2047 1 Decimal I Link register W I WOO00 to W03FF I Hexadecimal 

S t e ~  relav S I SOOOO to 52047 / Decimal I File reaister R I ROO00 to R8191 I Decimal 

Link relay B I BOO00 to B03FF / Hexadecimal I Special register 0 I D9000 to D9255 1 Decimal 

Timer (contact) T 

Timer (coil) T 

Counter (contact) C 

Counter (coil) C 

1 1 TSOOO to TS255 

TC000 to TC255 

CSOOO to CS255 

CCOOO to CC255 

Decimal 
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(1) To designate the bit device ranges in units of words, the bit device 
number must be a multiple of 16. 

(2) Although the ranges are designated for M, L, and S, if the range for M 
is designated by L or S, the same processing occurs. This is also true 
for the ranges for L and S. 

(3) The ranges of special relays (M9000 to M9255) and special registers 
(D9000 to D9255) are divided into the areas for read only, write only, 
and system use. 

I Trying to write data to the ranges outside the write-only area might 
cause the PC CPU to malfunction. 

I 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(Sl) and A3ACPU 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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12) The AnACPU dedicated commands and device ranaes used for device \ ,  - 
memory readlwrite are described below. 

(a) AnACPU dedicated commands 

Command Number o f  
Points 

processed 
per  Com- 

munications 

PC CPU status 

ASCII 
Code 

Processing Contents lur ing 

Batch Read 

units 

units 

Batch Write 
Word 
units 

Reads bit devices (X. Y.  M, etc.) in units of 
256 points 

points. 

Reads bit devices (X, Y.  M, etc.) in units of 32 words 
16 points. (512 points) 

Reads word devices (D, R, T, C, etc.) in 
64 points 

units of points. 

Writes data to bit devices (X. Y. M. etc.) in 
160 points 

units of points. 

Writes data to bit devices (X, Y. M, etc.) in 10 words 
units of 16 points. (160 points) 

Writes data to word devices (D, R. T, C, 
etc.) in units of points. 

1 64 points 

units 

Test 
(Random 
Write) 

Units 

Setslresets bit devices D(. Y, M, etc) in 
units of points by designating the devices 20 points 
and device numbers at random. 

Setslresets bit devices (X, Y.  M, etc.) in 
10 words 

units of 16 points by designating the 
(160 points) 

devices and device numbers at random. 

Writes data to word devices (D, R, T. C, 
etc.) in units of points by designating the 10 points 
devices and device numbers at random. 

Monitor 

Sets the bit devices (X, Y, M, etc.) to be 
monitored in units of points. 

40 points 

Sets the bit devices (X. Y, M, etc.) to be 20 words 
monitored in units of 16 ~oints. 

Data 
Registration Wort 

units 

, , 

Sets the word devices (D, R, T. C, etc.) to 
20 points 

be monitored in units of points. 

Monitor 

units 

Monitors the devices registered for 
monitoring. 

I 
Note : o ....... 

x ......... 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 X-70, 
for example) can be expressed with a blank code (ZOH). 

Device + Device number =7 characters 

1 character I 5 characters 
(2 characters for TIC) (5 characters for TIC) 

Device 

Input X 

output Y 

Internal relay M 

Latch relay L 

Step relay S 

Link relay 8 

Annunciator F 

Special relay M 

Timer (contact) T 

Timer (coil) T 

Counter (contact) C 

Counter (coil) C 

Bit  Device I Word Device 

XOOOOOO to 
Hexadecimal 

Timer 
XOOO7FF 1 (present value) T I TN02047 TNOOOOO to 

Decimal 

Device Number Decimal/ 
Range Hexadecimal 

(Characters) Expression 

MOOOOOO to 
Decimal ( D000000 to 

MOO8191 Data register D D005143 Decimal 

Device 

YOOOOOO to 
Hexadecimal Y0007FF 

LOOOOOO to 
Decimal 

WOOOOOO to 
LO08191 Link register W WOOOFFF Hexadecimal 

S000000 to 
Decimal File register R ROOOOOO to 

SO08191 ROO8191 Decimal 

Device Number 
Range 

(Characters) 

Counter 
(present value) C 

Decimal/ 
Hexadecimal 
Expression 

TSOOOOO to 

Decimal 

CNOOOOO to 
CN01023 

I I I I 

TCOOOOO to 
TC02047 I 

Decimal 

BOOOOOO to 
Hexadecimal BOOOFFF 

CCOOOOO to 
CC01023 I 

Special register D 
D009000 to 
DO09255 Decimal 
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(1) To designate the bit device ranges in units of words, the bit device 
number must be a multiple of 16. 

For special relays M, whose device number is M9000 or greater, 
designation is possible by using "9000 + multiples of 16". 

(2) Although the ranges are designated for M, L, and S, if the range for M 
is designated by L o r  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 dedicated instructions for the A2ACPU(Sl) 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) 

esignation Methodl St. No. :Station number 

Designation in protocol 1 is shown below. 

Batch read (bit) command Character area A 

Designation of device 
range to be read 

Charade, area B 

POINT 

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

1 e l  c number of device points c 256 (setting for 256 points is OOH) 

(Head device number) + [(number of device points) - 11 c maximum 
device number 

lesignation 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.) 

The message wait time is designated in the range of 0 to I 50  msec in 
units of 10 msec, using hexadecimal notation of 0 through FH. Therefore, 
l o o  msec corresponds to "A". r 

lndicates thatX44 is ON 

lndicates that X43 is OFF 

lndicates that X42 is ON 

lndicates that X41 is ON 

indicates that X40 is OFF 

4 7  

Y" , 3," 

X O D 4 0  

%",n*,YI*,Y*,YI* 

Check sum is calculated 
within this range 

4 . 
AJ71C24 Check sum is calculated 

0 
within this range 

0 5 

3" , )I* 
s 
T 
x 
mx 

0 5 F F O  

~ o ~ , % ~ 6 . , ~ s .  

1 1  0 1 

'h. , 3 ) ~  , ~ I X  ,YI" 31% 

E 
T 
x 

UH 

E 7  

11~111~ 
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(b) Using the JR command (AnACPU dedicated command) 

esignation Methodl 

Designation in protocol 1 is shown below. 

St. No. :Station number 

Batch read (bit) command Character area A , . 
\ 

I I I I i 1  
0 (30H) indicates OFF, and 

l i t  I I I I 
Number of 1 (31 H) indicates ON. 

St. PC Message Head device device points Sf. PC ,","gk A 
Omputer No. No. waitf~me "characters) (2characters No. No. ; (hexadecimal) =Ode 

H I L  H I L  I I I I I I I  H I  L H I L  HIL H I L  
P I I Data of the I 

\J71 C24 Designation of device designated number 
S1. PC of device points 

range to be read ; No. No. (Charactemforthe check 
designated number of 'Ode 

H I L H I  L device points) H I  L 

Character area B 

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

0 1 5 number of device points 5 256 (setting for 256 points is OOH) 

(Head device number) + [(number of device points) - 11 r maximum 
device number 

I 
esianation Examole1 

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.) 

L lndicates that X44 is ON 

lndicates that X43 is OFF 

lndicates that X42 is ON 

Computer 

1 lndicates that X41 is ON 

lndicates that X40 is OFF 

E 
N 
Q 

P O I N T I  
The message wait time is designated in the range of 0 to 150 msec in 
units of 10 msec, using hexadecimal notation of 0 to FH. Therefore, 100 
msec corresponds to "A". 

AJ71C24 Check sum is calculated s 

O ~ F F J R A  

E 
within this range 0 5  F F / O  1 1 0 t 

Check sum is calculated 
within this range 

A F x o o o o 4 o  

inl, ~ I H ,  I I ,  a., 31, 03. s,,~. 
l r r ~ ~  

X  
T 

o 5 

€ 7  
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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 (1 6-point units). 

(a) Using the WR command (ACPU common command) 

)esignation Method 1 St. No. :Station number 

Designation in protocol 1 is shown below. 

Character area A 

Character area B 

~ ~ ~~~~ ~~~~~ ~ 

1 point of the device uses 4 characters. 

I To designate the device range, the following conditions must be met: I I 1 5 number of device points 5 64 (32 for a bit device) I 

I 

st 
No. 

HlL 

(Head device number) + [(number of device points** ) - I ]  5 maximum 
device number 

I ** ("number of device points" x 16 for a bit device) I 

AJ71 C24 / Designation of device 
Batch read (word) range to be read 
command 

I 

PC 
No. 

H l L  

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

I 

Example 1: 
To read data at 32 points from X40 to X5F in station "5". 
(Message wait time is 0 msec) 

A 

s 

Computer 

I 

I 

5 F F W R O X O O 4 0  
Check sum is calculated 
within this range 

I U H ~ ~ ~ & Y " I S ~ *  YD. %~*IX~.Y*,Y*~~" 7 ~ . . 
Check sum is calculated S I E 

T 0 5 F F 1 2 3  4 i A B C D  T C 8  
within this range x 

i 
X 

m. ~.,~.~~.,~.~~.,P.,UU,YY,~~W,~~~,~JJJUU UH U.,Y. 

I 

I 

st 
NO. 

H I L  
I 

NO 

HI L 

1 2 1 3  I 4 A I B I C I D  

X X X X X X X X X X  . . . . . . . . . . . . . . . . . . . . X X X X 
4 4 4 4 4 4 4 5 5 5  . . . . . . . . . . . . . . . . . . . . 5 5 5 5  
F E D  3 2 1 0 F E D  3 2 1 0  

Messgage 
watime 

I 

PC 
NO. 

HlL 

The WR command is used for word unit designation. The designation for 
32 points of devices from X40 to X5F is "02" ("I" for 16 points). 

I 

PC 
NO. 

HI L 

I I I I 

Head den, 
(5charaderr) 

1 1 1 1  
Data of me 

designated number of 
devi, 

(characterrforthe 
designated number of 

device points) 

I 
Numberof 

(2charanerr 
(hexadecimal) 

H I  L 
I 

chesk 
'Ode 

H I L  

i 

Sum 

'2; 
H I L  
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Example 2: 
To read the present values at 2 points of TI23 and T i24  in station "5". 

na catcs thc present valde of 
7BC9h for TI23 (31689 n accima I ana 
1234HforT124 (46M)n oec ma,. 

Computer 
Check sum is calculated 
within this range 

E 
N 
Q 

A 
C 
K 

O S F F W R O T N i 2 3 0 2 6 4  

. . 
AJ71 C24 Check sum is calculated s T 

within this range x 
m. 

0 5 F F  

Gb. D.,S.6.,% 

a.,u..a.,a. 

E 
T 
x 
ul 

0 5 F F 7 B C S j I 2 3 4  

~i.,rr.,~~-,~~I/~~~,l~~,~s.,Y~ 

0 3  

t2.u. 



8. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

(b) Using the QR command (AnACPU dedicated command) 

- 
AJ71 CZ4 / Designation of device 

Batch read (word) range to be read 
command dwisepoinb) 

Character area A 
1 point of the device uses 4 characters. 

Character area B 

'Ornputer 

POINT 

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

I 1 5 number of device points 5 64 (32 for a bit device) 

E h P C  
No. 

HlL 

(Head device number) + [(number of device points** ) - 11 5 maximum 
device number 
** ("number of device points" x 16 for a bit device) 

Example 1: 
To read data at 32 points from X40 to X5F in station "5". 
(Message wait time is 0 msec) 

I I I  

No. 

HlL 

1 1 2 1  
/ 
3 1. 4 A I B I 

\ 
C I D 

X X X X X X X X X X  X X X X 
4 4 4 . . . . . . . . . . . . . . . . . . . . 4 4 4 4 5 5 5 . . . . . . . . . . . . .. . . . . . . 5 5 5 5 
F E D  3 2 1 O F E D  3 2 1 0  

i 

POINTI 
The QR command is used for word unit designation. The designation for 
32 points of devices from X40 to X5F is "02" ( " I "  for 16 points). 

Computer 

M-ge 
waiftime 

/ 

Check sum is calculated 
within this range . 

AJ71 C24 L,f Check sum is calculated 
within this range 

E 
N 
o 
m~ 

I I I I I I  

Head device 
Bcharscten) 

I I I I I I  

A 
c 
K 

a~,x~rs+s .$l~,a .  

0 5 F F  

s 
T 
x 

02" 

I 
Numberd 

dwiu, point9 
(2charackn 
OleuuleFimal) 

H I  L 

m. 

O 5 F F 1 2 3  

J O ~ ~ l * . 4 6 . , 4 6 ~  

I Therefore, a l-word data is expressed 
Sum in 4 digits (hexadecimal). A 

'2." 
H l L  

o ~ ~ ~ o ~ o x o o o o ~ o o  

s.,n.,n.,m.,>o.,w.,Jo. 

4 1 A B C D  

3 1 ~ , 1 2 r , ~ , ~ ~ ~ 4 1 ~ , 1 2 w , 1 ~ , l ~ r  

I 

St 
NO. 

H I L  

I 

PC 
No. 

HIL 

2 

a., a. 

E 
T 
x 
01" 

A Z  

u.,u- 

C 8  

ll& 



8. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

Example 2: 
To read the present values at 2 points of T I23  and TI24 in station "5". 

Indicates the present value of 
78CQH for T I23  (31689 in decimal) and 
1234H for Tt  24 (4660 in decimal). 

/ 

A 
C 
K 

(6" 

Check sum is calculated 
within this range Computer 0 5 F F  

Dw.L%4ir,*. 

E 
N 
o 

AJ71 C24 Check sum is calculated 7 ~ ~ 9 1 1 2 3 4  

within this range 
II.,~~.,'J.,,P"/II.,..,u",Y* 

~ ~ F F o R o T N o C ~ ~ ~ O ~ ~ E  

E T 
x 

O)" 

B 3  

t2.U" 
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8.7.4 Batch write in units of bits 

(a) Using the BW command (ACPU common command) 

esignation Methodl St. No. :Station number 

Designation in protocol 1 is shown below. 

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

Batch read (bit) command Character area A 

I I \I 1 1 1 1  I 

I .I 5 number of device points 5 160 

Computer 

I (Head device number) + [(number of device points) - 115 maximum 
device number 

lesignation Example1 

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 

AJ71 C24 Designation of device 
range to be read 

0 (30Hj indicates OFF, 

St 
NO. 

H l L  

M-ge 
waittime 

Designation to turn OFF M906 

Designation to turn ON M907 

and 1 (31H) indicates ON. 

PC 
N ~ .  

H I L  

2 

Computer 

B W 

I 

Head device 
i5chrvaners1 

I l l 1  
I 

No 

HIL  

05" 30~,?& 46x,<6~ 4 2 ~ , > 7 ~  Xb 4D" ,lOw , 3%. ,]OH ,XM Urn , 3 5 ~ ~ ~ ~  , UH, 31" I?w,JSH 

AJ71 C24 Designation to turn OFF M903 

Designation to turn ON M904 

Designation to turn ON M905 

E 
N 
o 

Oats for the 
designated number 

of device poinh 
(chamsterntorthe 
dssignahd number 
ofde6cepoi"h) 

Number of 
device win& 
acharastern 
(heradffiimaO 

H I L  
I 

N a  

HIL 

I 

chffik 
cDde 

O 5 F F B W  0 M 0 9 0 3 0 5 0 1 1 0  1 2 6  
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(b) Using the JW command (AnACPU common command) 

esignation Method I 
St. No. : Station number 

Designation in  protocol 1 is shown below. 

, 
0 (30H) indicates OFF, / IHILIHILI 
and 1 (31H) indicates ON. 

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

I . 1 5 number of device points 5 160 

(Head device number) + [(number of device points) - 11s maximum 
device number 

lesignation ~ x a m p l e l  

o 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 . 

AJ71C24 Designation to turn OFF M903 A 

K 
Designation to turn ON M904 

Designation to turn ON M905 

Designation to turn OFF M906 

Designation to turn ON M907 
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8.7.5 Batch write in units of words 

(a) Using the WW command (ACPU common command) 

lesignation Methodl 
St. No. :Station number 

Designation in protocol 1 is shown below. 

Character area C 

Computer 

/ Designation of device range to be read 
Batch read 
(word) command 

1 point of the device uses 4 characters. 
Therefore, a 1-word data is expressed in 

St 
Na 

HIL 

4 digits (hexadecimal). 

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

1 I number of device points 5 64 (10 for a bit device) 

(Head device number) + [(number of device points**) - I ]  5 maximum 
device number 
**("number of device points" x 16 for a bit device) 

, a ,  

PC 
No. 

H I L  

esignation ~ x a m ~ l e s (  

f I 

Example 1 : 
To write data to 32 points from M640 to M671 in station "0". 
(Message wait time is 0 msec) 

I 
I I I I I  

0 6 4 0 0 2 2 3 4 7 ; A 8 9 6 0 5  

,Y~,JI~II~,u~,R.,H~ ~ v , U ~  , 
AJ71 C24 

. 
Check sum is calculated 
within this range C O O F F  

06- 10.& 4.,46. 

2 1 3 1 4 1  7 9 I B  

M M M  M  M  M  M  M  M  M  M M M M  
.-........-...... 4 4 4 4 7 7 6  6 6 6 6 6 5 6  -..-..-.......-.. 6 6 6 6  

5 4 3  
5 5 5 5  

3 2 1 0 1 0 9  9 8 7 6 

!%% 

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" ("I" for 16 points). 

, , , ,  
Head dwice 
(scharaaers) 

I I I I 

Number of 
device poi& 
pcharaaerp 

(nexade4mal) 

DataformedeSi 
nated numberx 

dense poinb 
pDcrignatednum- 

~ ra faev ice  points. 
x4chamctem) 

Sum 

Sode 

H I L  
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I Example 2: To write data to 2 points of DO and D l  in station "0" 
(Message wait time: 0 rnesc) 

Computer 

Indicates to write 
1234H (4660 in decimal) to W, and 
ACD7H (-21289 in decimal) to D1 

D O O O O O Z ~  Z J ~ : A C D ~ F S  
E 
N 
0 

O O F F W W O  
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(b) Using the QW command (AnACPU dedicated command) 

esignation Methodl 
St. No. :Station number 

Designation in protocol 1 is shown below. 

command 

Character area C 

1 point of the device uses 4 characters. Therefore, a 1'' IH I IH I I 
l-word data is expressed in 4 digits (hexadecimal). 

'omputer 

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

1 5 number of device points 5 64 (10 for a bit device) 

(Head device number) + [(number of device points**) - I] maximum 
device number 
**("number of device points" x 16 for a bit device) 

esignation Examples 1 
Example 1 : 
To write data to 32 points from M640 to M671 in station "0". 

I 

E h P C  
No. 

HIL 
I 

AJ7lC24 r e w o r d ,  Designation of device range to be read 5 NO. 

(Message wait time is 0 msec) 

I 

a 

I 

I  

No. 

HIL 
I 

PC 
No. 

2 3  1 4  1 7 A l B I .  9  1 6  

M M M  M M M M M M M  M  M  M  M  
6 6 6  ...........-..... 6 6 6 6 6 6 6  ................. 6 6 6 6  
5 5 5  4 4 4 4 7 7 6  5 5 5 5  
5 4 3  3 2 1 0 1 0 9  9  8 7  6  

- 
POINT~ 

The QW command is used for word unit designation. The designatio 
for the number of device point to  write data to 32 points from M640 t 
M671 is "02" ( " I "  for 16 points). 

Mesrage 
wittime 

I I I I I I  

devise 
(7character.) 

1 1 1 1 1 1  

I 

d%,"p"k$b 
(2chmderr 
Olemesirna0 

H I L  

oatafor me derignated 
w m b r d d n i c e  wink 

~ ~ $ ~ $ $ ~ @  
4sharwAem) 

Sum 

'2: 
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Example 2: To write data to 2 points of DO and D l  in station "0". 
(Message wait time: 0 mesc) 

Indicates to write 
/ 

Computer 

1234H ( 4 m  in decimao to W, and 
ACD7H (-21289 in decimal) to Dl 

A 
AJ71 C24 

Check sum is calculated within this range K 

E 
N 
a 
m. ro.,m. rs.,rs. e.,a. a. 

o o ~ ~ o w o ~ o o o o o o o z ~ ~ 3 ~ : ~ c D 7 5 3  

a. , io . , ia . ,~~ . ,a . ,m. ,m.  n.,~>. II.,X.,U.,~~.~~~.,~I~,II~,I~~ ILU. 
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8.7.6 Testing device memory in units of bit (random write) 

(a) Using the BT command (ACPU common command) 

esignation Methodl 

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

PUIN I 

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

Test (random write, bit) command) 
\ 

Character area C 

I .I 5 number of device points 5 20 I 

:omputer 

To write ON to M50, OFF to B31A, and ON to Y2F in station "5". 
(Message wait time is 0 msec) 

I 

St 
No. 

H I L  

IJ71C24 
1 character 
0 (30H) indicates OFF, and 
1 (31 H) indicates ON. 

Check sum is calculated within this range . q, 

I 

PC 
Na 

H l L  

hmputer 

A 

I 

I 

E 

Q 
m. 

I 

St 
No. 

H I L  

1J71 C24 / 
Set (ON) Reset (OFF) Set (ON) 

~ - g e  
waittime 

I 

PC 
Na 

H I L  

N O ~ F F B T O  

~o.,s,rs.,~rz.,~~~)~ 

c 
A 

K 

I 
Number Of 

device p ink  
(Zsharactern 
Fexadecimai) 

H I I 

o  3 

XH , 3. 

O S F F  

I I I I I  

DeMce SeV 
(sshamnerr) 1 e%d 

I 
I I I I I  

M O O S O ~ I  

M M , ~ . , J ~ . , ~ . , ~ , ~ J I .  

I I I I I  

Dejlce Sew 
(Ichamslen) 1 

I 
l l l l l  

0 0 3  1 A / O Y  

+z. ,~o . ,u . , j~ . ,e .~a .  

I 
0 0 2 ~ 1 1  

I 
s s . , ~ . , i c . , j ? . , r a . , ~ ~ .  

o B 

3. ,a. 

I 

I I I I I  

Device SeV 
(5 characters) I reset 

I 
\ I l l 1  

I 

t k  
H I L  
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(b) Using the JT command (AnACPU dedicated command) 

?signation Method / 
St. No. :Station number 

Designation in protocol 1 is shown below. 

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

(7characterr) I reset (7 characters) I rere! 

1 character 
0 (30H) indicates OFF, and 
1 (31 H) indicates ON. 

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

( .I 5 number of device points 2 20 

esignation 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 . 
B o o o 3 1 A N 0  

o . , B , ~ ~ ,  ~ " , I L , ~ I W , ~ I - ;  + 
AJ71 C24 / 

Set (ON) 
/ 

Reset (OFF) 

Set (ON) K 

M o o o o s 0 1 1  

4 ~ ~ , 3 ~ , 3 1 ~ , 3 " ,  N.,S",~":II~ 

Computer 

a. 

o 3 

m. , 3:. 

E 
N 
0 

m. 

O ~ F F J T O  

~.,u.rs.,rs.r,,r. 
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8.7.7 Testing device memory in units of words (random write) 

(a) Using the WT command (ACPU common command) 

3esignation Method] St. No. :Station number 

Designation in protocol 1 is shown below. 

Test (random write, word) command Character area C 

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

1 

1 c number of device points 5 10 (10 units for bit devices where 1 unit 
corresponds to 16 points) 

)esianation Exam~le l  

Computer 

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. . 3 
E 

h o m p l t e r  N O S F F W T O  0  3 D O 5 O O 1 1 2 3 4 Y O 1 O 0 ~ 8 C A 9 C N 1 0 0 ~ 0 O 6 4 O  
Q 

I 

St 
No. 

4J71 C24 

Indicates to change 
(4660 in decimal). Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y thedatainCtOOto 

1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 64H(lOOindecimal). 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
F E D C B A 9 8 7 6 5 4 3 2 1 0  

Each bii indicates 
reset (OFF) 8 0 ,  and 
set (ON) # I. 

HIL HIL 

I 

PC 
No. 

I 

I 

~esrage 
*&time 

AJ71C24 

Designates the head 
device when the bit I point of device uses 4 characters. 
device is designated Therefore, a 1-word data is 

H l L  

I 
Numberof 

dw'se points 
@characters 
(heradecimd 

expressed in 4 digits (hexadecimal). 

POINT/ 

I 

/ \ = P C  NO. 

H l L  

I I I I I I I I  
I 

NO. 

HIL 

I I I I I I I I  

D 4 c e  I Data 
l S s h a r a c k n ) i ( 4 ~ )  

I I I I I I I I  

.. 
HIL 

I I I I I I I I  

Devise 1 Data 
(5 character.) I (4- 

t 

I 

:%: 
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(b) Using the QT command (AnACPU dedicated command) 

Batch read (random write, word) command 
\ 

Character area C 
A 

AJ71C24 < Designation the head dev~ce when 
the bit device is designated. 

'.. 

1 point of device uses 4 characters. 
Therefore, a 1-word data is expressed 
in 4 digits (hexadecimal). 

Computer 

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

" 

I 1 5 number of device points r 10 (10 units for bit devices where 1 unit 
corresponds to 16 points) 

/ 

Designation Methodl St. No. :Station number 

Designation in protocol 1 is shown below. 

- 
D - 

. 

- 

I  
Number of 

device points 
12characlen 
mexad~imal) 

I  

E 

esignation Example I 

I I I I I I I I I I  

Device I Data 
Vcharacten) / Clchaades) 

I I I I I I I  I  I  I  

1 1 1  

1;. 
H l L  

2. 
H I L  

To change the present value in station number "5" as indicated below 
(Message wait time is 0 msec) 

inD5OO Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y  
l l l l i l l l l l l l l l l l  

to1234H , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
(4660in F E o c s a 8 8 7 s s 4 3 2 1 o 
decimal). 

Each bit indicates 
reset (OFF) if 0, and 
set (ON) if 1 

a 

I  

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

Message 
waittime 
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8.7.8 Monitoring device memory 

Monitor data registration is the function that registers the name and the 
number of the device to be monitored by the computer to the AJ71C24. The 
monitor is the function that (a) reads the data content of the device 
registered at the time the monitor read command is executed by the com- 
puter, and (b) executes the corresponding processing such as monitoring. 

The device numbers must be consecutive when the device is read using the 
batch read (BR, WR/JR, QR) command. However, when this function is 
used, it is possible to read and monitor the devices by designating the device 
numbers at random. 

(1) Control procedure for monitoring 

Monitor +===- 
Registration processing Commands common tothe ACPU : BM, WM 

Dedicated commands forthe AnACPU : JM. QM 
(Editing registration commands and 
transmitting device designations) 

I Read processing I Commanck common tothe ACPU : ME, MN 
Dedicated commands for the AnACPU : MJ. MQ 

(Executing monitor commands) 

Data processing 

Change monitor device? e 
I (1) As the flowchart shows, monitor data registration must be executed 

before monitoring. Attempting to execute monitoring without register- I 
1 ing the monitor data will cause a protocol error. 

- 

I 
I (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 device memory 

(Example: YW60 for the range of Y60 to 6 0  

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

esignation Method 1 St. No. :Station number 

Designation in protocol 1 is shown below. 

Character area C 

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

With PC CPUs other than A3HCPU, A2ACPU(S1), and A3ACPU, 
1 point of device X (input) is counted as 2 points for processing. 

0 BM command 1 5 number of device points 5 40 

I  

","Zk Zode 
H I L  

Computer 

0 WM command 1 5 number of device points 5 20 

AJ71 CZ4 

Monitor data (bit) command ....... BM Designates the head device when a bit 

Monitor data registration (word) command ..... WM device is designated in unitsof 

I 

PC 
No. 

H I  L 

A 

(2) With the WM command, word devices and bit devices (16 point 
units) can be used in combination, as shown in Example 2. 

I  

St. 
N o  

H I  L 

Example 1: 
To display monitor registration for X40, Y60, and TI23 (contact) in station number "5". 

I I I I I I I I I I  I I I I I  

Device I Devise I .. I Device 
(5characfen) l (5characten) I 1 (5 characten) 

I 
I 1  I  I l / / I I I  I  I I I I  

( ~ e s s a ~ e  wait time i& msec) 

E 

Check s m  s ca CL 31cd u. m n  th s range.. ,., . . . 
:. . . . , . , .---. . . , [ .  

I l l  

2 2. 
H l L H l L  

BM 

,& 
I  

X 0 C 4 O Y  0 0 S C l T  S 1 2  3 

~a.,x.,~.,~.,3n.~a.,a.,a.,a.,a.:rr.,u.,,1.,~~~,~~~u.,~~. 

8 8 

Merssge 
waiftime 

I 
Number of 

devisepoi"* 
pcharacten 
(hexadmimall 

I 

AJ71 C24 

Indicates monitor registration in units of bits 

A 
C 
K 

h 

0 5 F F  

%,!5"1:5.,& 
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Example 2 : 
To register monitor data for D15, W l  IE, TI23 (present value), and Y60 to Y6F in 
station number '25'. (Message wait time is 0 msec) 

Check sum is calculated within this range. . -i 

F W M O 0 4 D O 0 1 5 1 W 0 1 1 E ~ T N 1 2 3 ~ Y O O B O B D  

AJ71 C24 A 
C I 9 F F  

Indicates monitor registration in units of word K 

POINT 

The station number is designated in hexadecimal. Therefore, the desig- 
nation of station number '25' should be made in 19H. r 
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(b) Using the JM or QM commands (AnACPU dedicated commands) 

esignation Method 1 St. No. :Station number 

Designation in protocol I is shown below. 

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

Character area C 

JM command 1 5 number of device points 5 40 I 

;OmPUter 

eQM command 1 r number of device points r 20 I 
(2) With the QM command, word devices and bit devices (16-point 

units) can be used in combination as shown in Example 2. I 
esignation Examples1 

E 

1J71 C24 - 
Monitor data (bit) command ....... JM Designates the head device when a bit 

Example 1: 
To register monitor data for X40, Y60, and TI23 (contact) in station number "5". 
(Message wait time is 0 rnsec) 

I 
Number of 

device points 
(2characten 
(hexadecimal] 

I 

Check sum is calculated within this range. - 

I I I I I I I I I I I I I I  I I I I I I I  I 
I I ,",. ' Device ; I ' Device ",","& (7 characters] I Bcharacten) 1 B characters) 

I I I 
l i I i i l I I I \ I  I I l I l i I  HIL 

st. 
No. 

H I L  

A 

Indicates monitor registration in units of bits 1 ":. l:0.,s.1;6,.,& 

Monitor data registration (word) command ..... QM 

1 1 1  

PC 
No. 

HIL 

device is designated in units of words. 

I 

St. 
No. 

I 

PC 
NO. 

JM 

& 
I 

(Example: YO00060 for the range of Y60 to 6 0  
HIL 

 erra age 
waittime 

HIL 
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Example 2: 
To register monitor data for Di5,  W I I E ,  T i23  (present value), and Y60 to Y6F in 
station number 25. (Message wait time is 0 msec) 

Check sum is calculated within this range. 

AJ71 C24 I .  . . . .  
Indicates monrtor reglstratlon in unlts of words 

The station number is designated in hexadecimal. Therefore, the 
designation of station number 25 should be made in 19H. I 
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(3) Monitoring device memory in units of bits 

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

esignation Method I 
Designation in protocol 1 is shown below. 

Monitor (bit) command 
I 

St. No. :Station number 

/ 
The number of characters forthe number 
of paints designated by monitor registration (BM) 
OFF when the value is 0 (30H) 
ON when the value is 1 (31 H) 

esignation Example/ 

Monitoring is executed after registering the monitor data (bit units) in Example 1 of (2) (a) 
(Message wait time is 0 msec) 

1 1 Indicates that TI23 (contact) is ON. 

Check sum is calculated 
within this range. . 

/ Indicates that Y60 is OFF 

Indicates that X40 is ON. 

I I I 

A 
c 
K 

M" 

Computer 

6 

E 

0 
6 yl",U* 

AJ71 C24 

O ~ F F  

(6+. I 

s 
X 

0" 

8% 

T O S F F  

!4",,5" 

2 

Check sum is calculated 
within this range. 

,&,*" 
I 0 1 

3 , ~  , 3" , 3," 

E 

X 

11" 

T S 6  

j e s , s w  
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(b) Monitoring the devices re~istered bv the JM command (AnACPU . . - 
dedicatedcommand) 

esignation Methodl St. No. :Station number 

Designation in protocol 1 is shown below. 

Monitor (bit) command /n.s-:..: 
H L H L  

Character area 6 NO. NO. El 
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 (31 H) 

esignation 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. 

AJ71 C24 

Indicates that T123 (contact) is ON 

lndicates that Y60 is OFF. 

lndicates that X40 is ON. 
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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) 

esignation Method] St. No. :Station number 

Designation in protocol 1 is shown below. 

Monitor (bit) command 
I 

The number of characters for the number 
of points designated by monitor registration (WM) 
1 point of device uses 4 characters 
Therefore, a I-word data is expressed in 4 digits 
(hexadecimal) 

esignation Example1 

Monitoring is executed after registering the monitor data (word units) as in Example 2 
of (2) (a) (Message wait time is 0 msec) 

I I I I 
E Message ,Sgk 

Character area B 
HlL HIL I HIL 

Check sum is calculated 
within this range. - 

I I I l l 1  I I I I I 
AJ71 C24 

s. PC Monitor .. I Monitor 7 zgk ; No. No. reults I I resulfs code 

st 
N O  

H I L  

A 

1 1 -  

PC 
NO. 

H ~ L  

Indicates that the data in D l 5  is 1234H d 
(4660 in decimal). 

Indicates that the data in W1I E is 0050H 
(80 in decimal). 

c----4\. 

Indicates that the present value in TI23 is 0064H . 1 
(100 in decimal). 

I 
0 7 6 I 4 

O O o o o l l l o l l o O l o O  

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y  
6 6 6 6 6 6 5 6 6 6 6 6 6 6 6 6  
F E O C B A 9 8 7 6 5 d 3 2 1 0  

Check sum is oalculated within this range. 

A 
C 
K 
E" 

Computer 1 9 F F  

3 , . , 3 9 " A L 4 "  

E 
N 
Q 

1 9 F F M N O C l  

I, 7 
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(b) Monitoring the devices reaistered bv the QM command (AnACPU . . - 
dedicatedcommand) 

esignation Method 1 St. No. :Station number 

Designation in protocol 1 is shown below. 

Monitor (word) command 
I 

Character area B 

AJ71C24 

I IHILIHILI I I I I I I I I I I H I L I  
The number of charactersfor the number 
of points designated by monitor registration (QM) 
1 point of device uses 4 characters 
Therefore, a l-word data Is expressed in 4 digits 
(hexadecimal) 

esianation Examole1 

Monitoring is executed after registering the monitor data (word units) as in Example 2 
of (2) (b) (Message wait time is 0 msec) 

Check sum is calculated 
within this range. - 

'I 

Computer 1 s F F M Q  o C 4  
Check sum is calculated within this range. 

i*,B*l.,45"4a,il. 3. r:.,w. + 

AJ71 C24 S E 
T 1 S F F i  2 3 4 j 0 0 5 0 : 0 0 6 4 / 0 7 6 4  T 2 3 
X 

Indicates that the data in D l5  is 1234H 
(4660 in decimal). 

lndicates that the data in W1lE is 0050H 
(80 in decimal). 

lndicates that the present value in TI23 
(100 in decimal). 

0 7 6 

0 0 0 0 0 1 1 1 0 1 1 0 0 1 0 0  

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y  
S 6 6 6 6 6 6 6 8 6 6 6 6 6 6 6  
F E D C B A 9 6 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-FNI software package, and dedicated instruc- 
tions for extension files used in the AZACPU(S1) and A3ACPU. 

8.8.1 ACPU common commands and addresses 

(1) ACPU common commands used for readlwrite of extension file registers 

Item 

Batch 
read 

Batch 
write 

Number of 
Points 

Processed per 
communica- 

t ions 

Test 
(random 
write) 

Note : o Executable 
x Not executable 

(2) Extension file register addresses 

ER 

EW 

1 Monitor 
data 
entry 

Monitor 

(a) The extension file register comprises blocks number 0 to "nu, with 
"nu 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 'I' to 'n' has 8192 points 
of registers. 

Processing 

State of PC CPU Command 

ET 

Readlwrite is possible in the range of parameters designated in 
block number 0. 

STOP 
Sym- 
bo l  

45H, 
52H 

45H, 
57H 

EM 

ME 

(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. 

ASCII 
Code 

Specifies the extension file registers (R) in units 
of 1 point using block or device number and 
makes a random write. 

The UTLP-FN1 Operating Manual or A2A(SI)/A3ACPU User's 
Manual give details. 

During RUN 

Reads from extension file registers (R) in units 
of 1 point. 

Writes to extension file registers (R) in units of 
1 point. 

45H. 
40H 

4DH, 
45H 

SW22 
ON 

10 

S W 2 i  
OFF 

64 

64 

Sets the device numbers to be monitored in 
units of 1 point. 

Monitors the extension file registers after 
monitor data entw. 

o 

o 

o 

20 

- 

o 

0 

0 

x 

0 

0 

0 

x 

0 

0 

0 

0 
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(c) Each address is designated in 7 characters consisting of the block 
and device numbers. 

Block number of 2 digits or less: 

'Block number (2 digits)' + 'R' + 'Device number (4 digits)' 

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 R 8 1 9 0  1 0 2  8 1  9 0  T -C ~ e v i c e  number TL Device number 

L Blook number / Block number 
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8.8.2 AnACPU dedicated commands and device numbers 

D 
(1) The AnACPU dedicated commands used for direct read and direct write 

of extension file registers are described below. 

These dedicated commands are used to access the extension file 
register of block numbers 1 to 256 by directly designating the address, 
which begins with address 0 in block number 1, as the device number. 
The address numbers used to access the extension file register go from 
0 to 'the usable number of blocks x 8192 points". 

Processing 

Note : o Executable 
x ........... Not executable 

(2) Device numbers of extension file registers 

(a) Device number range 

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

Device numbers used with APCU Device numbers used with AnACPU 
common commands mentioned in Sec- dedicated commands mentioned in Sec- 
tion 8.8.1. 

4 
0 

to 

8191 

1 Block No. 1 

1 word 

Block No. 1 
area 

Block No. 2 

16383 

, 
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(Sl)/A3A CPU User's Manual give details.) 

For block numbers that do not exist in the memory cassette, device numbers 
are not allocated. In this case, the device numbers are allocated as indi- 
cated below, skipping non-existent block numbers. 

Device numbers 

O m 
to I Block No. 1 area / 

to / Block No.2area 1 
Blocks Nos. 3 to 9 do not exist 

16384 (1- due to low memory capacity. 

to I Block No. 10 area 1 

to 1 Block No. 11 area I 

(b) A device number is designated in 7 characters. 

Designation example 1 : 
To designate R10 in block number I : 

000001 0 A blank coda (20H) can be 
used to express leading zeros 

Designation example 2: (the underlined 0s in 0008200) 

To designate R8 in block number 2: 

POINT 

(1) The AnACPU dedicated commands NR and NW can only be used for 
readlwrite operations at the extension file registers of block numbers 
1 to 256. t- 

( 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 following equation is used to calculate the head device number to 
be designated with the AnACPU dedicated commands NR and NW. 
(To designate device number 'm" (0 to 8191) in the"n'th block (n r 1)) 

1 Head device number = (n-I) x 8192 + m 
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piiq 
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. Object ive Block I Device No. Object ive Block 

RO 11 4688 
1 st block to 

RO 
15th block 

R8191 

RO 122880 
2"d b"" 1 to 

131071 

RO 
block 

R8191 

17th block 
R8191 

RO 131 072 
3rd block to 1 1 1 139263 

RO 139264 
4th block "el;7 1 to 

147455 
18th block I R8191 

to 

RO 147456 
5th block to 1 R81;: 1 155647 

RO 
19th block 

R8191 

RO 155648 
6th block to 1 I 1 163839 

RO 
20th block 

R8191 1 
RO 163840 

7th block Leal;; 1 to 
172031 

RO 
21 st block 

R8191 

172032 
8th block 

R8191 180223 

RO 
22nd block 

R8191 

RO 180224 
9th block to 1 8 1 188415 

RO 
23rd block 

R8191 1 
RO 188416 

l o t h  block to 1 1 1 196607 
24th block I to 

R0 

R8191 

25th block 
R8191 

RO 196608 
11 th block to 

RO 204800 
12th block to I 1 I 21,l 

RO 
26th block 

R8191 

21 2992 
13th block 

R8191 221 183 

RO 
27th block 

R8191 

RO 221184 
14th block to 1 1 1 229375 

RO 
28th block 

R8191 
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8.8.3 Precautions during extension file register readlwrite 

(1) The extension file register is not used by A1 and A1 NCPU. 

This function is not available during communications between A1 or 
AINCPU 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. 

I A3NMCA-18 I - I No. 10 to No. 28 I 

Type of -- 
A3NMCA-12 

The UTLP-FN1 Operating Manual or the A2A(Sl)/A3ACPU User's Manual 
give details. 

Block Numbers Which do not Cause a Characler Area Error (06H) 

A3NMCA-24 

AOJZH, A2, A3CPU 

A3NMCA40 - No. 21 to No. 28 I - 

No. 10. No. 11 

AZNCPU, A3NCPU A3H, A2A (Sl )  
ASACPU 

No. 13 to No. 20 No. 13 to No. 28 
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8.8.4 Batch read of the extension file register (ACPU common command) 

iesignation Method 1 St. No. :Station number 

Designation in protocol 1 is shown below. 

Extension file register 
batch read command 

\ Character area A 

Character area B 

I 1 )  I I I I I I I I 1 device point uses 4 characters. 1 I 

POINT 

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

1 5 number of device points 5 6 4  

a (Head device number) + (number of device points) 5 maximum device 
number r 

jesignation Example] 

St. 

TO read the data at 2 points of RBI90 and R8191 of extension file register block number 
12 in station number "0". (Message wait time is 0 msec) 

Therefore, a I-word data is 
Computer ; 

H I L  

Number at 

Indicates that: 

The content of RE190 of block Number 12 is 1234H (4660 in  decimal) 

The content of RE191 of block Number 12 is 7ABCH (31420 in  decimal) 

Sum A 

computer 

I I 
AJ71 C24 oats tor h e  designated 

Designation of the s 
Sf, PC 

number d d w i c e  point* E 
device range to be read N ~ .  NO. ('d"ig"a'ed number Of T 

device aointr' X X 

PC 
No, 

H I L  

Sf. E R 

I 

PC 

AJ71C24 
. 

Check sum is calculated 
within this range 

E 
Check sum is calculated within 
this range (TheAJ71C24adds 
the sum check code.) 

ueitfime 

" I " " "  

x 

' 
A 
c 
K 

He%b'li"' 
(7 characters) 

I I I I I I  

9 c 

jgl,4il 

@ ? , ~ W , X W  

o 2 

1 0 ~ 3 2 .  

' 

o o 

a,a,,a,a.,js, 

device paints 

, ~ ~ : ~ ~ ~ ~ ~ ~ )  
H I  L 

' 

F F E ~ ! o , r  2 R a r 9 o 
i 1 

ii,~:~/~*!:~~,~?w,~w,x~,:~.,:~l,~ 

N 

4 6 ~ ~ 4 5 "  

check expressed in 4 digits (hexadecimal). ; code 

H l L  

a I 
~ % ~ % , ~ ~ 1 ~ 1 ~ , 1 6 ~  

o o 

T O O F F 1 2 3 4 7 A B C T B s  

> ! ~ , ~ ~ M , U B , > L  

F F 

No, 

H l L  

37",4,~,'!.,4J~OJ" 

No, 

H l L  

E 

x 
<!.,% 
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8.8.5 Batch write of the extension file register (ACPU common command) 

~esianation Method I 

Designation in protocol 1 is shown below. 

Extension file register 
batch write command 

\ 

St. No. :Station numbel 

Character area C 

Designation of the device 
range to be wriien 

1 
1 device point uses 4 characters. 
Therefore, a t-word data is expressed 
in 4 digits (hexadecimal). 

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

I 0 1 5 number of device points 5 64 

0 (Head device number) + (number of device points) 5 maximum device 
number 

lesignation Example1 

To write data to 3 points : R7010 to R7012 in the extension file register block number 05 ir 
station number "3". (Message wait time is 0 msec) 

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 AB07H (-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) 

esignation Methodl St. No. :Station number 

Designation in protocol 1 is shown below. 

Extension file register 
batch read command 

\ Character area A 
\ 

Character area B 

St. Computer ; 
I I H I L ~ H I L  I I I I I I I I I I ' H  I L " I H I L  

Designation of the 
device range to be read 

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

1  c number of device points 5 64 

(Head device number) + (number of device points) c maximum device 
number 

1 t 1  

PC 
No. 

1 I H I L ~ H I L ~  

esignation Example / 
To read the data at points of R B I 9 0  and R8191 of extension file register block number 
2 in station number "0". (Message wait time is 0 msec) 

S 

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) 

Message 
wait time 

I 

No, 

I I I I I I I I 1 device point uses 4 characters. 

 he^^,"^,"^ 
(7 characters, 

I 

PC 
No, 

Number of 
device points 

Therefore, a 1-word data is 

l g ~ ~ ~ ~ ~ ~ ~ ,  expressed in 4 digits (hexadecimal). 

Data for the derignated 
number of device points 
('designated number of 

device points X 
4 characters] 

E 
T 
X 

I 

Sum 
check 
code 

H I L  
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8.8.7 Direct write to the extension file register (AnACPU dedicated command) 

esignation Method I St. NO. :Station number 

Designation in protocol 1 is shown below. 

Extension file register 
batch write command 

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

Character area C 

I e l  5 number of device points 5 64 I 

computer 

I (Head device number) + (number of device points) 5 maximum device 
number 1 

esignation Example1 

E 

; 

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 rnsec) 

AJ71 C24 Designation of the device 
range to be w i i e n  

Indicates that: J 

The content to be written to R8190 of block Number 12 is 0123H (291 in decimal) 

The content to be written to RE191 of block Number 12 is AB07H (-21753 i n  decimal) 

The content to be written to RO of block Number 13 is 3322H (13090 in decimal) 

I 

i k ,  
H I L  

I 

PC 
No. 

1 device point uses 4 characters. 

A 

E 

I 

H I L  

I 

St. 
NO. 

$2 
H I L  

H l L  

k;saa: N w 

I 

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

I I I I ,  I 

I7 characters' 

I I I I I I  

I 

Sum 
Check 
'Ode 

H I  L  

I 
Number d 

device poinb 
(Zsharacterr 

lheradesiman) 
H I L  

I devics point user 4 
characters. Therefore, a 
I-word datsls expresred 
in 4dighr (hexadnimall. 
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8.8.8 Testing (random write) the extension file register (ACPU common command) 

lesignation Method 1 St. No. : Station numbel 

Designation in protocol 1 is shown below. 

Extension file register test 
(random write) command 

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

Character area C 

I 1 5 number of device points 5 10 

computer 

TO write data to 3 points : R1050 in extension file register block number 5, R2121 in 
block number 7, and R3210 in block number 10 in station number "3". 
(Message wait time is 0 msec) 

Check sum is calculated within this range . 

iJ71C24 

I 

;;, 
HIL 

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 to R3210 of block number 10 is 0506H (1286 in decimal) 

AJ71 C24 

1 device point uses 4 characters. 
Therefore, a 1-word data is expressed H I L  H I L  

in 4 digits (hexadecimal). 

A 

; 

Merrsge 
waittime 

I 
Number Of 

device points 
(2 characters 

(hexadecimal)) 
H 1 L 

I 

L', 
HlL 

I 

st. 
NO. 

I 
I 

PC 
NO.  

i I I I I I I I , /  

Device number I Data(4 
(7 characters) #characten) 

I I I I I I I I I I  

I 

I I I I I ,  

Device number 
17 characters) 

I I I I I I  

I l l  

oafs (a 
characters) 

$ 1 1  

I 

Sum 

",",',"," 
HIL 
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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 AJ71 C24. 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 Dy designating the 
device numbers at random. 

(1) Control procedure for monitoring 

Eoiiing EM command and trans- 
m:ning device designat'on I 

I Read processing 

(Executing EM commands) I 
Data processing 

Change monitor device? + 
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. r 

(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) 

lesignation Method I St. No. :Station number 

Designation in protocol 1 is shown below. 

the device range, the following condition must be met: 

1 5 number of device points 5 20 

Extension file register monitor 
registration command 

Character area C 

I 

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) 

Computer 

Check sum is calculated within this range . ", , , , , , I -7 8 , 

0 5 R 1 2 3 4 0 6 R 2 3 4 5 1 5 R 3 0 5 5 7 7 R B C 0 0 3 1  

YU IN  I 

The station number is designated in hexadecimal. Therefore, the desig- 
nation of station number 10 should be made in OAH. r 

E 

; 

AJ71CZ4 

I 

;;, 

H I L  

A 

; 
I 

St. 
N O .  

H I L  

I I I I I I  

Device number 
(7 characters) 

I I I I I I  

I 

I 

PC 
NO. 

H I L  

Message 
wall time ;; 

H I L  

I 
Number of 

device paints 
(2 characters 
hexadecimal) 

I  

I l l l i i  

Oevice number 
(7 characters) 

I I I I I I  I  

I I I I I I  

Device number 
(7 characters) 

I I  I  I i I  

I 

2U,rk 
code 

H I L  
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(3) Monitoring the extension file register (ACPU common command) 

Iesignation Method I St. No. :Station number 

Designation in protocol 1 is shown below. 

Monitor 
(extension file register) 
command 

The number of charactersfor 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) 

computer 

jesignation Example] 

Monitoring after registering the monitor data (word units) as mentioned in item (2), 
(Message wait time is 0 msec) 

St. 
NO. 

HIL 

(1) the content of R1234 of extension file register block number 05 is 3501 H (13569 in decimal), 

(2) the content of R2345 of extension file register block number 06 is4F58H (20315 in decimal), 

(3) the content of R3055 of extension file register block number 15 is 0150H (336 in decimal), 

(4) the content of R W  of extension file register block number 17 is 1C2DH (7213 in decimal), 

AJ71 C24 

Check sum is calculated 
within this range . 

PC 
N ~ .  

H I L  

Computer 

t 

St. 
NO. 

M E 

I 
I 

PC 
NO. 

AJ71 C24 

Message 
Waiting time 

Check sum is calculated within this range. 
AJ71C24 automatically adds the sum check code. 

4 r;\. 

E 

Q 

6" 

\ l l , , l I l  I I I I 

Monitor Monitor 1 I 1 Monitor 
results I results I > results 

---- 
(I) (2) (3) (4) 

A 

Y18,41x M H , ~  

s 
X 

Sum 

;z; 
I 

A  

K 

,. 

4&,4L 
r / , , , , , , ,  

I I I 
T O A F F 3 5 0 1 1 4 F 5 8 1 0 1  5 0 1 l C 2 O T 6 A  

~ . n ~ , ~ ~ ~ ~ ~ , ~ s ~ ~ . , ~ , n ~ , ~ ~ ~ ~ n ~ , ~ s ~ , ~ ~ , ~ ~ ~ ~ ~ ~ , ~ ~ ~ , ~ ~ , ~ ~ ~ ~ ~ ~ , ~ ~ ~ , ~ z . , u ~ o ~ ~  

Character area B 

I 

t",":," 

&4P,4b 

C O A F F  

M~Ja,l l~ 4 6 d &  

E 

X 

; 

SK,+IH 

St. 
NO. 

H l L  

PC 
NO. 

H I L  
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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 T I ,  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 

Processing Item 

(2) Buffer memory 

Number of State of PC CPU 

Points 
Processed per During RUN 

tions 

Batch 
read 

Batch 
write 

Buffer memory addresses are OH to 7FFH see (see Section 3.5) 

One address consists of 1 word (1 6 bits). 

Read and write are both executed in word units, regardless of the 

Note : o .......... Executable 

CR 

CW 

wordlbyte unit setting. 

POINTI 
(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 lo) ,  the buffer memory address in the 
following area should not be designated by the command described 
in item (1) in Section 8.9.1. 

43H, 52H 

43H. 57H 

I 0 No-protocol mode send area (or bidirectional mode send area) 

1 0 No-protocol mode receive area (or bidirectional mode receive area 

Reads from buffer memory. 

Writes to buffer memory. 

I 0 On-demand area 

(2) Buffer addresses 1 OOH to 11 FH comprise the special applications 
area. The AJ71C24 will not operate correctly if any operations other 
than those described in the following sections are executed. 

64 words 
(1 28 bytes) 

0 0 0 
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8.9.2 Reading data from buffer memory (ACPU common command) 

esignation Methodl St. No. : Station number 

Designation in protocol 1 is shown below. 

Buffer memory read command 
Character area A 

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

puter 

'. Number of characters = (word length) x 4 

lesignation Example I 

1 5 word length 5 64 

(Head address) + (word length) - 1 c maximum address 
number (7FFH) 

I I I I I I I i 1-word data uses 4 characters. 

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) 

I 

Q 

I 

st, 
No. 

HIL 

I 

AJ71 C24 Designation of the buffer memory 
address range to be read from 

Check sum is calculated 
within this range . 

PC 
No. 

H l L  

Character area 8 

I 

PC 
NO. 

Computer 

A 

$ 

s 
; 

I , *  
c I 

Buffer memow , f data 

, , 
1 1 1 1  1 1 1 1  

I 

st, 
NO. 

HlLHlL  

E 
N 
Q 

MI 

Sf. 
No. 

HlL I 

AJ71C24 

~~~d addrer. 
(5 characters 

(hexadecimal)) 

I I I I 

PC 
No. 

H I L  

wa'L"me 

E 
T 
X 

o A 

3ovflr 

Word Therefore, a <-word data is expressed 
(2 characters in 4 digits (hexadecimal). 

(hexadecimel)) 

I H l L  
I 

Sum 
check 
code 

H l L  

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) L! 
S 

X 

02. 

F F 

16w.46n 

&,4~ 

c R 

0 ~ 5 2 ~  

4 6 x , M ~  

o 

.% 

o o 1 s Check sum is calculated 
within this range 

iO~,Um,Jlu!& 

T O A F F A B C O 8 t  

~ l ~ , 4 2 m , 0 ~ , 4 + ~ ~ 1 1 ~ , 3 2 ~ , ~ ~ , 3 4 ~  

E 
2 3 4 T D 4  

X 

0)" 1 ~ , 3 1 n  
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8.9.3 Writing data to buffer memory (ACPU common command) 

esignation Method] 
St. No. : Station number 

Designation in protocol 1 is shown below. 

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

1 5 word length 5 64 
*(Head address) + (word length) - 1 c maximum address numbf 

(7FFH) 

Write to buffer memory command 
\. Character area C 

lesignation Example1 

To write 3-word data to buffer memory address 3AOH to 3A2H in the AJ71 C24 of station 
number "15". 
(Message wait time is 0 msec) 

Computer 
E 

; 

Check sum is calculated within this range 

AJ71 C24 Designation of the buifer memory address 
range where data is to be written 

E 
Computer 

l o  

I 

::, 
HlL 

AJ71 C24 A 

Indicates that: 

ABCDH (-21555 in decimal) is written to buffer memory address 3AOH 

1234H (4660 in decimal) is written to  buffer memory address 3A1 H 2 
6789H (26505 in decimal) is written to buffer memory address 3A2H 

I C ~ . B ~ , < ~  

I 

L:, 
HlL 

Number of characters = (word length) x 4. HlL 

I 

St. 
NO. 

, , ,  

~ ~ , + 5 .  

I 

C W 

I 

H I L  

I 

PC 
NO. 

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

O M , I I ~  

::islfz 

jir~.,3n5j.l,41~,jil 

I I I I 

Head 
I5 characters 

(heradecimal)) 

1 1 1 1  

N ~ F F F C W O O O ~ A ~ O ~ A B C D ~ ~ ~ ~ ~ ~ ~ ~ ~ E ~  

N N I J M  

I 

Word 
(2 characters 

(hexadecimal)) 

I 

0 ~ , 1 2 ~ , < ~ ~ , 1 1 ~ / 3 1 ~ ~ 2 ~ , ~ ~ , ~ ~ / j b l , ~ l ~ , j l ~ , 3 l ~  

1 1 1 , 1 1 1 1  , I / /  
Data to be written to buffer memory 

I N ,  

1 1 1 1 1 1 1 I  I I I I 

4 5 1 , ~ ~  

I 

s u m  
check 
code 

H I L  
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8.10 Special Function Module Buffer Memory Read and Write 

8.1 0.1 Commands and designation 

(1) ACPU common commands 

(2) Linkable special function modules, buffer memory head address, and 

Item 

Batch 
read 

Batch 
write 

module numbers 

L 

Note : o .......... Executable 
x .......... Not executable 

Command 

Processing 

Reads from special function module buffer 
memory. 

Writes to special function module buffer 
memory. 

Sym- 
bo l  

TR 

TW 

ASCII 
Code 

54H, 52H 

54H, 57H 

Number o f  
Points 

Processed per  
Communications 

64 words 
(1 28 bytes) 

State o f  PC CPU 

bring 
STOP 

0 

0 

During RUN 

~ ~ 2 2  
ON 

0 

0 

sw2: 
OFF 

0 

X 
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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 = 8 bits). 

The addresses specified in the computer (hexadecimal) are converted 
from FROMITO instruction addresses as shown below: 

Designated address (hexadecimal) = Module head address + 
[(FROMITO instruction address x 2) converted into hexadecimal] 

Example: To designate AD61 high-speed counter module FROMITO in- 
struction address 1 (CH.l preset value). 

Specified address = FROM/TO instruction address 1 x 2 + Head address 
82H 2 H  80H 

The data format when the computer makes a read or write to or from the 
special-function module buffer memory via the AJ71 C24, is explained below 
using the AD61 module as an example. 

Message format at computer 

AD61 buffer memory AD 61 buffer memoly 
viewed from the PC CPU viewed from the computer ! 

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 memory. 

I PC CPU or special-function module errors may occur if reading or writing 
is not done correctly. 
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8.1 0.2 Special function module numbers using control protocols 

(I) 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: OAH 

Special function module number: 07H - I 

Special function module number: H I3  

Power speciai 

module module 

DO toOF EO faFF 300 t o l l F  120 1o13F 140t015F 

I I 

(2) Precautions with special function modules occupying two slots 

For special function modules occupying two slots, the number of points 
occupied by each slot is fixed for each module. The special function 
module number is the upper 2 digits of the last address of the slot 
allocated to the special function module. 

!,";; 
module 

The User's Manual for each special function module gives details about 
the allocation of slots to each module. 

00 to OF t o t o  2F 30 to 4F 50105F 80 t o 7 F  8010 8F 90 to AF SO to CF 

ZdCyq: input 

18 points 

(a) Modules with the front slot allocated as the vacant slot (AD72, 
A84AD, etc.) 

output 

32 paint9 

I 16 points 32 points I 

' Special 
(Vacant slot) I function 

I module 

00 to OF 10 to 2F 

(b) Modules with the rear slot allocated as the empty slot (A61 LS, etc.) 

~npvt 

32 points 

.......... Special function module number: 02H 

Special 
function 
module 

1 32 points 

WtOlF 

output 

18 points 

(Vacant slot) 

16 points 

2Q to 2F 

Spacial 
funct~on 
module 

32 points 

.......... Special function module number: 01 H 

Input 

18 point9 

SpeOiQl 
funstion 
module 

32 points 

output 

3 2  points 
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(c) Modules with the special function module allocation and I/O alloca- 
tion mixed (A81CPU, etc.) 

Special 
function , 
module 

I 64 points / 64 points 

.......... Special function module number: 03H 

(3) Module numbers of special-function modules at MELSECNET remote 
110 stations 

The module numbers of special function modules at MELSECNET 
remote stations are determined by link parameters setting at the MEL- 
SENET master station, 

110 addresses viewed ~ 2 0  
from the remote station to 

2F 

LIR 

NO. 

~1 

R3 

M - LIR I M - LIR 

XN30 YSO Y70 
to to to 
4F 6F BF 

supply AJ72P25 Output Output Remote I10 1 f 1 I I 
station No. 1 

32 points 1s pointr 

M - L  

32 points / 32 points 1 32 Points I 

M - R  

W 

29- 

215-24F 

186214  
- 

- 
- 

- 

- 

B 

- - - - 
---- 

---- 

- 

- 

- 

- 

- 

Special function module number H44 

M - R  

W 

OFM5E 

0 8 M A 3  

15F-165 
- 

- 
- 

- 

- 

W 

- - - - 

---- 

---- 

- 

- 

- 

- 

- 
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8.1 0.3 Reading data from the special-function module buffer memory (ACPU common command) 

esignation Methodl St. No. : Station number 

Designation in protocol 1 is shown below. 

POINT 

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

Special function module buffer 2 characters 
memory read command (hexadecimal) 

Character area A I Number of characters = 
+ 

I 1 5 byte length 5 128 

omputer 

(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. 

- 

esignation Example1 

E 
N 
Q 

To read the datafrom buffer memory address07FOH to 07F3H (4 bytes) of the special-functiol 
module (module number 13H) loaded at I10 numbers 120 to 13F in station number "0' 
(Message wait time is 0 msec) 

H l L  H l L  I I I I I H I L H I L H I L  I I I I I I I I  HIL HIL 

Check sum is calculated 
within this range 

A 

J71 C24 Designation of the special function 
module buffer memory addres 
range to be read from 

I 

ik, 

Character area B 

s z 

I 

cE wail time 

Check sum is calculated 
within this range 

I 

Byte length 
(2 characters T R 

I I I I 

Head address 
I5 characters 

(hexadecimal)) 

St. 
NO. 

HIL 

A 
c 
K 

m6 

AJ7i C24 
T 
X This indicates that special function 

module I10 allocation is 120 to 13F 

I 

Special func- 
tion module 

numb.r 

PC 
NO. 

HIL 

r 

o  F 

M K , ~ .  

l-word data uses 2 characters. 
S 

m 

F F 

%.,% 

X 

~ a , , ~ ~ ~ I n ~ , u I I ~ ~ , a a ~ . n , , u ,  

O O F F  

Memory data 
be read tmm 
I I I , 8 ,  

UILIHILI i n l L  

Indicates that: 

The contents of buffer memory address 007FOH is 12H 

The contents of buffer memory address 007FiH is 78H 

The contents of buffer memory address 007F2H is 43H 

The contents of buffer memory address 007F3H is 65H 

, t E  

1 2 ' 7 8 1 4 3 1 5 5 T 9 3  
I I I  

: csmk 
code 

HIL  
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8.1 0.4 Writing data to the special function module buffer memory (ACPU common command) 

I Special function module buffer 
memory write command 

I Character area C 

b 
St. No. :Station number Designation Method I 

Designation in protocol 1 is shown below. 

i Number of characters = (byte length) x20  1-word 
data uses 2 characters. Therefore, a 1-byte data is 

\ expressed in 2 digits (hexadecimal) 

I 

POINT 

(1) TO designate the byte length, the following condition must be met: 

Computer 

I .I 5 byte length 5 128 I 
(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 1 I 

AJ71 C24 Designation of the special function module 
buffer memory address range to be written 

To write the data to buffer memory address 27FAH to 27FDH (4 bytes) of the special-functioA 
module (module number 13H) loaded at i/O numbers 120 to 13F in station number "5". 
(Message wait time is 0 msec) 

1 

NO. 

H ILHIL  

Indicates that: 

Data "01 H"  is written to address 27FAH 

Data "CDH" is written to  address 27FBH A 

Data "ABH" is written to address 27FCH 

Data "EFH" is written to address 27FDH 

A 

E 

I 

PC 
No. 

I 

Sf. 
N O .  

HlL 

I 

I 
I 

PC 
NO. 

H I L  

waittime 

I I I 1  
Head address 
(5 characters 

(hexadecimal)) 

I I I I 

I 

Byte length 
(2 characters 

(hexadecimal)) 
n l L  

I 
S@alfuncGan module 

number2cherxtem 
(hexadecimd) 
H I L 

i I I I I I 
Memory data to be 
*,itten 

8 I - 
8 ,  
8 ,  

' 
H lL lH lL l  lHlL 

I 
Sum 

check 
code 
H I  L 
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8.11 Remote Run/Stop of PC CPU and Reading PC CPU Model Name 

8.1 1.1 Commands 

(I) ACPU common commands 

Note : o ........ Executable 
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8.1 1.2 Remote RUNISTOP 

(1) Remote RUNISTOP control 

(a) RUN, STOP, PAUSE and S T E P - R U N  states are produced by the 
following combinations of PC CPU key switch positions and com- 
puter commands. 

(a) When a PC CPU is stopped by the remote STOP command given by an external com- 
puter, that PC CPU cannot be put into the RUN state by the computer connected to the 
PC CPU. 

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

Command 
from 
computer 

PC CPU Key Switch Posit ion 

Remote 
RUN 

Remote 
STOP 

PC CPU enters the RUN state without clearing remote STOP 
OFF I OFF / data. I 

STEP-RUN 

STEP-RUN 

STOP 

RUN 

RUN 

STOP 

Data Memory State 
Special Relay 

M9016 

I I 

Always reset special relays M9016 and M9017 when data memory clearing is not required. 

STOP 

STOP 

STOP 

M9017 

ON 

After operations remote RUNISTOP 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. 

PAUSE 

PAUSE 

STOP 

Remote STOP data is cleared outside the latch range set in 
parameters. (In this case, Link X image is not cleared.) OFF ON 

ONIOFF PC CPU enters the RUN state after data memory is cleared. 



8. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

(2) Remote RUNISTOP designations and designation examoles (ACPU - 
common command) 

Designation Methodl St. No. :Station number 

I Designation in protocol 1 is shown below. 

RR: PC CPU remote RUN designation command 
RS: PC CPU remote STOP designation command 

Designation Examples I 

computer 

Example 1: Remote RUN control of PC CPU in station number "5" 
(Message wait time is 0 msec) 

Sum check is calculated 
within this range 

AJ71 C24 
F  

E 

; 

Example 2: Remote STOP control of PC CPU in station number "0" 
(Message wait time is 0 msec) 

AJ71 C24 

i:, 
H I L  

1 1 1 1 1  

Sum check is calculated 
within this range . -i 

L t  
H l L  

Computer 

RS 

I  

E 
N 
a 
0 1  

AJ71 C24 

waittime 

o  o  

lo*, 10" 

:2:J Sum 

H l L  

A 

K 

06" 

F  F  

4 6 1 ,  16" 

C O O F F  

10" , 30" 

R s 

52" , 518 

46" , 46" 

o  

YI. 

c I 

41" , 31" 
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8.1 1.3 Reading PC CPU model name 

(1) PC CPU model name and corresponding codes 

PC CPU Model Name Code To Be Read / (Hexadecimal) I PC CPU Model Name I 

(2) Reading PC CPU model name (ACPU common commands) 

AOJ2HCPU 

A1 CPU, A1 NCPU 

A2CPU(-Sl), A2NCPU(-S1) 

A2ACPU 

A2ACPU-S1 

lesianation Method I St. No. :Station number 

Designation in protocol 1 is shown below. 

98H 

A1 H 

A2H 

92H 

93H 

PC CPU module read command 

I 

A3CPU. A3NCPU 

A3ACPU 

A3HCPU, A3MCPU 

A73CPU 

AJ72P251R25 

j e s i g n a t i o n  Example1 

TO read PC CPU model name at station number "30" (Message wait time is 0 msec) 

A3H 

94H 

A4H 

A3H 

ABH 

1 

Computer 

; 
This indicates PC CPU module name ofA3 or A3N CPU 

Sum check is calculated 
within this range . 

Computer 

AJ71 C24 

E 

f: 

E 
N 
0 
05" 

I 

i k ,  
H I L  

P C 

I 

; 

AJ71C24 

Character B area 

I 

LE 
H l L  

r E 

I ,  5 

s 

Message 

I 

sf. 
No. 

H I L  

This indicates station number "30" x 
(1 E in hexadecimal) 

I 

check 
code 

H I L  

F F 

46" , i b r  

1 

PC 
NO. 

H I L  

A 

; 
I 

PC 
NO. 

M I L  

P Sum check is calculated 
within this range 

13" 

1 

St. 
No. 

H I L  
I 

PC type 
(2 characters) 

H I L 

E 

; 
, 

Sum 

;pi," 
H I L  
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8.12 Program Read/Write 

This function is used to transfer all types of programs (main and sub- 
sequence programs, microcomputer main and sub programs), parameters 
and comment data from the PC CPU and store them in the computer. The 
computer then carries out the appropriate controls by writing programs, 
parameters, and comment data to the PC CPU. 

8.1 2.1 Precautions during program readlwrlte 

(I) 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. 

(2) Before writing programs, write parameter data and execute a parameter 
analysis request. Otherwise, the parameters in the PC CPU user 
memory will be changed but the parameters stored in the work area by 
the ACPU for operation will remain unchanged. Therefore, 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. 

(3) The number of points which can be processed per communications is 
fixed. When reading or writing data, divide the data into several groups 
to read or write the entire area. Parameter data should be divided into 
3K bytes. Other data shoule be divided into units of data determined 
by parameter setting. 
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8.1 2.2 Program readlwrite control procedures 

(1) Reading 

PROGRAM READ F= 
Execute parameter data read 

command (PRI I 

Execute main sequence TIC set 
value read command (MRI I 
A (if there are no subsequence programs) --- 

1 

Execute microcomputer s u b  
program read command (VR) - 

(if there is no comment data) 

Execute comment data read 
command (KR) 

I (if there is no extension comment data) 

Execute extension comment Execution possible only with 
data read command (OR) A2A CPU and A3A CPU 

Execute subsequence TIC set 
value read command (SR) 

t (if there are no microcomputer programs) 

READ COMPLETE - 
, 
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(2) Writing 

. . . . . . . Place the PC CPU in the STOP status 
using the remote STOP function (see 
Section 8.11). 

Execute parameter analysis 
request command (PS) 

I Execute main sequence 
program write command (MWl I 
Executc main SeqJence TIC set 

(if there are no subsequence programs) 

Execute subsequence program 
write command (SW) -1 

Execute subsequence TIC set 
value write command (SW) 

1 (if there are no microcomputer programs) -, 
Execute microcomputer main 
program write command (UW) 

Execute microcomputer sub- 
program wriie command 0 1 

1 
. . . . . . , Atterwriiing the program, return the 

READ COMPLETE PC CPU to the RUN status. 

Execute comment data write 
command (KW) 

t - 
Execute extension comment 
data write command (DW) 

- 
(i there is no extension comment data) 

,...... Execution possible only with 
A2A CPU and A3A CPU 

I 
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8.1 2.3 Parameter memory readlwrite 

(1) Commands and addresses 

(a) ACPU common commands 

Note : o ........ Executable 
........ x Unavailable 

(b) Parameter addresses 

There are 3K bytes of parameter memory, addresses OOOOOH to 
OOBFFH. For addresses, use 5-digit A S C I ~  (hexadecimal) 

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 1 work area. 
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(2) Parameter memory batch read (ACPU common command) 

Designation in protocol 1 is shown below. 

Parameter memory read command 

I Character area A 
I I I 1 1 1 1  I 4 

Parameter 
st. PC M~~~~~~ head address ( p  length Sum Computer N ~ .  NO. waittime (5sharactero characters check 

hexadecimal) hexadecimal1 code 
H i L  H l L  I I I I I  H I L  H l L  

AJ71C24 Designation of the parameter r 
memory address range to be read 1 

Number of characters = (Byte 
length) x2. 
I-word data uses 2 
Therefore, a I-byte data is 
expressed in 2 digits 
(hexadecimal). 

I I I I I I I I  
Parameterdatato Sum St. PC ba read T chwk Yo. NO. 1 I.. 1 

I I L  H I L  HlL lHlL l  l H l L  H l L  

Character area El 

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

1 5 byte length 5 128 

esignation Example1 

To read 4-byte parameter data in parameter memory addresses 280H to 283H of 
the PC CPU in station number "5". (Message wait time is 0 msec) 

Check sum is calculated 
within this range . ';i 

;om- E 
uter ~ 0 5 F F P R 0 0 0 2 8 0 0 4 2 1  Check sum is calculated A C O S F F  within this range K 

05" X l x 1 3 5 ~  46n84k 1 0 ~ ~ 5 2 1  Mn 3 1 ~ , 3 0 n , 3 2 ~ , 3 8 n , 3 0 ~  X i n l l l n  3 2 ~ ~ 3 1 ~  4 061 30x,11* ( 6 * ,46 r  

J71 C24 S E 
T 0  5  F  F  0  F I E  D I A  9 I C  R T F 2  
X X 

Indicates that: 

The contents of parameter memory address 280H is OFH 

The contents of parameter memory address 281 H is EDH 

The contents of parameter memory address 282H is A9H 

The contents of parameter memory address 283H is CBH 
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(3) Parameter memory batch write (ACPU common command) 

Designation Method] St. No. :Station number 

Parameter memory write command 

I Character area C 

I  I  I  I  I  I  I  I  I I I I I  I  I  
Parameter Parameter data Sum St. PC Message head address Byfe length 

Computer 2 N ~ .  N ~ .  p;;:;;; i:;;;~;;; 
check 

w code 

H l L  HlL I I I I I I I I I I  I 1  H l L  
I  I  

AJ7I C24 Designation of the parameter St. PC 
memory address range to be written N O  NO. 

Number of characters = (Byte length) x2.  
I I H I L ~ H I L  

I I-word data uses 2 characters. 
Therefore, a I-byte data is expressed in 2 
digits (hexadecimal). 

PUIN I 

the byte length, the following condition must be met: 

1 5 byte length 5 128 

esignation Example / 
To write 4-byte data to parameter memory addresses 5AOH to 5A3H of the PC CPU in 
station "0". (Message wait time is 0 msec) 

Check sum is calculated within this range . ';i 
I I I ' I I  1 " 1 ' 1 1 1 " " " ' 1  

AJ71C24 
Indicates that: 

Data "35H" is written to address 5AOH 

Data "EOH" is written to address 5A1H 
Data "A9H" is written to address 5A2H 

Data "BCH" is written to address 5A3H 
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(4) Parameter memory analysis request (ACPU common command) 

besignation Method] St. No. :Station number 

Designation in protocol 1 is shown below. 

Parameter memory analysis request command 

besignation Example1 

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 

AJ71 C24 
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8.1 2.4 Sequence program readlwrite 

Batch 

Batch 
write i 

(1) Commands and step allocation 

(a) ACPU common commands 

Number of PC CPU State 
Points 

Processing During RUN 
I tem 

eads main sequence pro- 

Note : o ........... Executable 

x ........... 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) M9050 (signal flow conversion contact) OFF (A3CPU only) 

............... ii) M9051 (CHG instruction disable) ON 

9 
When reading or writing the timerlcounter setting values using the se- 
quence program readlwrite command, range designations of TO to T255 
or CO to C255 are possible. 

Extended ranges of T256 to T2047 and C256 to TI023 for AnA CPU 
should be used for storing the setting values; read or write the set values 
using the batch readlwrite 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 TIC set values, and 
their addresses in 4-digit ASCll are shown in the table below. 

Example: 

To read the set values TO to T63 

Head address = FEOOH Command = MR 

Calculation of designated step 

Timer : Tm = FEOOH + n 

Counter : Cm = FFOOH + n 

where, m = device number 

n = hexadecimal value of device number 

(c) Meaning of TIC set values 

TIC 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 

Sequence Program 

TO set value 
TI set value to T255 set value 

CO set value 
C1 set value to C255 set value 

Step 0 
Step 1 to Step 30718 (30K) 

AJ71C24, designate the set value in 4-digit ASCll 

Designated Step for Protocol 

FEWH 
FEOI H to FEFFH 

FFWH 
FFOl H to FFFFH 

MXn)H 
0001 H to 77FEH 

Example: 

Data designated to change T I 0  setting value K10 to K20 ...... 0014H 

K[1[1[1[1l1 1 KO 1 OOOOH 

/ T [ I [ I [ l A  K1 to 0001 to H 

Data designated to change T I  1 setting value 030 to D l 0  ...... 800AH 

Ladder Example in Program 

Calculation of protocol setting value 

Km = 0000H + n 

Dm = 8000H + 2n 

where, m = device number 

n = hexadecimal value of device number 

K9 
K10 
to 

K32767 

Setting in Program 

.. 
W09H 
OOOAH 

to 
7FFFH 

Setfing in Protocol 
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(2) Sequence program batch read (ACPU common command) 

?signation Methodl St. No. :Station number 

Designation in protocol 1 is shown below. 

Number of characters = (Numbel 
Character area A of steps) x 4 

I l l  I l l  
1 step (16 bits) uses 4 characters. 

St. PC M R  A St. PC 

; N O  
NO. 

HlL HlL I I I I 1 H I  L HIL HIL I - I I I 

AJ71 C24 Designation of the step Sequence program Sum 
St. PC 8 8 

range to be read :, NO. NO. ( - (  
T check 

5 1 
X code 

H I L H I L  I I I I I I I I  H lL 

Sequence program batch read command Character area B 
(MRfor main and SRfor sub program) 

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

( .I 5 number of steps 5 64 I 
(2) Timers, counters, and a sequence program cannot be used 

in combination. Only one of these may be set. I 
esignation Examples1 

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) 

Indicates that: 

The content of step 100 (64H) is 4001 H ' 

The content of step 101 (65H) is 8002H 

The content of step 102 (66H) is 101 1H A 

Check sum is calculated 
within this range 

I I I 

A 

K 

& 

Computer 0  3 C O O F F  M R 

AJ71 C24 / 
Step 100 is expressed as 
0064H in hexadecimal 

X1,D1ib.,:6x 

E 
N 
0 

E 8  0  
Check sum is calculated 

this range . o 0  0  0  8  4 

oSm)O~,Xl,~ir,ib.1h,S?13311)a,9~,&lH~yl~,ll~il~,B~ 

F  F 

E 

x 
T O C F F 4 0 0 1 ~ 8 0 0 2 1 1 0 1 1 T 4 1  

~&,:6.~~n,x~,~o~,3!~~x~,~,,~o~,~~~~~n,~~,~~.,3~~o!x 

S 

x 
02" Y X , ~  XS,DM 
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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) 

Indicates that: 
The set value of T50 is 3015H (K12309) 

The set value of T51 is 8174H (D186) 
The set value of T52 is 2002H (K8194) 

Check sum is calculated 
within this range . 3 

Computer 

AJ71 C24 / 
T50 is designated as FE32H 

E 
N 
Q 
03, 

Check sum is calculated 
within this range . 

I I I 

s 

02" 

A 

K 
(6x 

o o s R 

U& 

F F 

aw,%&,46. 

a,% 

C O O F F  

YI.,JO" 

o 

a* ( 6 ~ 3 6 ~  

ul,al 

I 

T 0 0 F F 3 0 1 5 ~ 8 1 7 4 ~ 2 0 0 2 T 5 0  

U ~ , ~ ~ , ~ I ~ , J ~ ~ ~ ~ ~ , I I ~ , I ~ ~ , Y ~ ~ Q ~ , ~ , X ~ ~ , I  

F E 3 2  

E 

X 

o 3 

W.~.~S.,U~IIE~~,U~IIIIYY 

1 4 
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(3) Sequence program batch write (ACPU common command) 

lesignatlon Method 1 St. No. : Station number 

Designation in protocol 1 is shown below. 

Character area C 

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

I IHILIHILI I I I I I I I I I I I I I H I L  
AJ71 C24 Designation of the step 

range to be wrke 
Sequence program batch write command 

1 5 number of steps 5 64 

(2) Timers, counters, and the sequence program cannot be used 
in combination. Only one of these may be set. 

Example 1 : 
To write a program to 4 steps: step 500 to step 503 of the subsequence program of the 
PC CPU in station number "0".  (Message wait time is 0 msec) 

(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). 

E 

I 

St. 
NO. 

HIL 

Check sum is calculated within this range . T;i 

I 

PC 
NO. 

HIL 

Computer 

AJ71C24 
Step 500 is expressed as 
01F4H in hexadecimal 

Indicates that: 

1055H is written to step 500 (1 F4H) 

40FAH is written to step 501 (1F5H) 

2A05H is written to step 502 (1 F6H) 

70A8H is written to step 503 (1 F7H) 

E 

Q 
Mr XI*,% (i.1,6* U4lr XI" Xin31~,46q34r yl<,!4* 

~ o o ~ ~ s w o o t ~ 4 o ~ i o s s / ~ o ~ ~ ~ n ~ o s ~ ~ o ~ s ~ ~  

J ~ ~ , ~ ~ , ~ ~ ~ , U ~ ~ ~ ( ~ ~ X I ) O ~ ~ ~ ~ I I ~ ~ J ~ ~ , ~ I I , ~ , I I I ~ ~ ~ I , & , ~ I I , ~ ~  3 1 ~ ~ 1 1 ~  
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Example 2: 
To write set values to 4 points: TI00 to Ti03 of the main sequence program of tne PC CPU 
in station number "5". (Message wait time is 0 msec) 

Check sum is calculated within this range . 3 
Computer 

E 
~ o 5 F F M w o F E s 4 o 4 4 o o l ~ ~ o o 2 1 o s o 2 1 ~ a ~ ~ s s  
0 .~w,%w 6 , * 4 0 ~ , 5 7 ~  % 4 6 ~ , 4 5 ~ , ~ ~ , 3 #  & ~ % w ~ 8 > l N : & , 3 H , ~ : ~ , ~ x , [ ~ ~ M , & , l  ~ H , X X  

AJ71 C24 / 
Tl00 is designated as 
FE64H 

Indicates that: 
4001 H (K16385) is set to TI00 

8002H (Dl) is set to TI01 

0502H (K1282) is set to TI02 

832E (D407) is set to T I  03 

A 

K 

06s 

C O S F F  

1 1 0 ~  46,<& 
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8.1 2.5 Microcomputer program readlwrite 

(1) Commands and addresses 

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

(a) ACPU common commands 

Processing 

Note : o ........ Executable 
x ........ 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: 

M9050 signal flow conversion contact : OFF (A3CPU only) 

M9051 (CHG instruction disable) : ON 

(b) Microcomputer program address 

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

1) The range of addresses that can be set for each PC CPU is shown 
in the table on the next page. 
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CPU Model Microcomputer Program Microcomputer Program 
Capacity Addresses I 

AOJ2HCPU 
A2CCPU I Max. l4K bytes I WOOHto37FEH I 
AlCPU 
AINCPU I Max. 10K bytes 1 WOOHto27FEH I 
A2CPU(S1) 
AZNCPU(S1) I Max. 26K bytes I WOOH to 67FEH I 

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

3) A character area error 06H occurs if the following condition is 
not met: 

Head address + (number of bytes) - 1 2 microcomputer pro- 
gram capacity. 

A3CPU 
A3NCPU 
A3HCPU 
A3MCPU 
A73CPU 

Main and sub 
Max. 58K bytes WOOH to E7FEH 1 
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(2) Microcomputer program batch read (ACPU common command) 

esignation Method I St. No. :Station number 

Designation in protocol 1 is shown below. 

POINT 

To set the number of bytes, the following conditions must be met: 

0 1 5 number of bytes 5 128 

(Head address) + [(number of bytes) - I ]  smicrocomputer program 
capacity 

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

Number of characters = (Number 
Character area A 

esignation Example] 

To read 6 bytes of a microcomputer program beginning with address 03E8H (1000 in decima 
in the PC CPU of station number"0". (Message wait time is 0 msec) 

I l l  

. I 
AJ71C24 Check sum is calculatedd ~ 4 I - 

within this range 

I I 

Check sum is calculated within 

I l l  
/ ~ I ~ ~ ~ , ~ l ~ l . , 1 S ~ 3 3 , , ~ Y Y 3 I . , I I I , 3 i i , < 2 ~ , 4 2 2 , 4 6 . , 3 I I , 3 2 2 ! ~ B , ~ ~ ~ l ~ ~ . , ~ 9 . ~  

Indicates that: ------ 
(1) the contents of address 03E8H is 34H. (1) (2) (3) (4) (5) (6) 
(2) the contents of address 03E9H is 1 AH, 
(3) the contents of address 03EAH is 78H, 
(4) the contents of address 03EBH is BFH. 
(5) the contents of address 03ECH is 12H, and 
(6) the contents of address 03EDH is 58H. 

of bytes) x 2. 
1 address uses 2 characters. I 

Computer 

this range 
(Sum check code is added by C O O F F  

the AJ71 C24.) 
0. 3% 3" 46" 46" 

Computer 

H I L H I L  

E 
N 
Q 

UR 

;k 
I 

PC 
No. 

- 
AJ71 C24 Designation of the 

range to be  read from 

F F o o 

Character area B 

1 1 1 1  I I i I  
~icrocomputer program 

! ' I I I , , 
I , I '  

1 1 1 1  1 1 1 1  

wa'tt'me 

I 

T check 
code 

H I L  

z 

u R 

step 
(4chamFkrr 
hexadecmal) 

1 1 1  
I 

St. 
NO. 

H I L H I L  

0 

Number of Therefore, 1 address is expressed 
(2charaaterr i n  2 digits (hexadecimal). 
hexadecimal) code 

I I H I  L 
I 

PC 
NO. 

fi.B.,ul.46.,46~5i,52~ul~,wl~,U~,4is,B~,aI~~JOI,39~ 

I 
0 3 E eiO 6 

I 

0 9 
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(3) Microcomputer program batch write (ACPU common command) 

esignation Method 1 St. No. :Station number 

Designation in protocol 1 is shown below. 

Microcomputcr program batcn read command 
(LW for m a n  and VW for s ~ o  program) 

\., Character area C 

r l I I I I  I  I  I I I I 

Computer 

I I I I I  
8 .  8 .  I IH IL IH IL I  I I I I I I I I I I I I H I L I ~  

rang; to be read form I 
Number of chaiacters = (Number 
of bytes) x 2. 
1 address uses 2 characters. 
Therefore, 1 address is expressed 1 .  . .  ~n 2 d~g l ts  (hexadecimal). 

To set the number of bytes, the following conditions must be met: 

1 5 number of bytes c 128 

(Head address) + [(number of bytes) - l] 5 Microcomputer program 
capacity 

lesignation ~ x a m p l e l  

To write 6 bytes of a microcomputer program to the area beginning with address 1338H 
(5000 in decimal) in the PC CPU of station number "2". (Message wait time is 0 msec) 

Indicates that: 
(1) 12H is written to address 1388H, 
(2) ABH is written to  address 1389H. 
(3) 5FH is written to address 138AH. 
(4) 7CH is written to address 138BH, 
(5) 43H is written to address 138CH, and 
(6) 9AH is written to address 138DH. 
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8.1 2.6 Comment memroy readlwrite 

(1) Commands and addresses 

Commands and comment data addresses to read and write comment 
data are explained below. 

(a) ACPU common commands 

Processing 

Note : o ........ Executable 
x ........ Not executable 

(b) Comment memory addresses 

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

For example, for 2K bytes of parameter comments, the range in 
which the addresses may be specified for the head address is OOH 
to 7FHH. 

1) Comment memory capacity is 64K bytes 

The comment data address range is determined by the 
parameter setting. 

2) Comment memory addresses are designated in 4-digit ASCII. 
(0000 to FFFF) 

3) A character area error 06H occurs if the following condition is 
not met: 

Head address + designated number of bytes -: comment 
memory capacity. 

possible to designate a particular device or device number when 
reading or writing comment data. 

I Always read or write all data from address OH. I 
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(2) Comment memory batch read (ACPU common command) 

)esignation Method 1 
St. No. :Station number 

Designation in protocol 1 is shown below. 

Comment memorv batch 
read command 

Character area A Number of characters = 
I l l  I 1 x 2 .  

rang; to be read 1; 1 No. St. ( NO. PC ( memory , I , 
I I I 1  1 1  I 

Designation of the c Comment Sum 
T check 
X code 

H l L  

Character area B 

I To designate the number of bytes, the following conditions must be met: 

1 c number of bytes c 128 

(Head address) + [(number of bytes) - 11 c Comment memory 
capacity 

I 

esignation 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) 

~tZ~~X~~3l~~46~~Jhw,~~~4l~~4Z~~Y1JJ~~0~~1~~~31~,O~~3I1,37).I~~I1.,ie./ 
-ii---- 

(11 (2) (31 (41 (5) (6) 
Indicates that: 
(1) the content of address 07DOH is 12H. 
(2) the content of address 07DIH 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 ICH, and 
(6) the content of address 07D5H is 57H. 

. Check sum is calculated within 

Computer 
E 

o 
0 

fim~r,~i14s~,4t.cs,,u.n.m.,31.,ri.,lo,~lo.,a.;s s. 

O 

AJ71 C24 'check sum is calculated 'a s 

32-,3l. 

F F within this range 

O 0 0  6 

4 6 ~ , + & ~  

I I I I I  

1 21A B 1 4  31E F'l C15 7 
I , , , ,  

T 
X 

B 

0 1 T 
1 

this range 
(Sum check code is added by 
the AJ71 C24.) 

A 8 

A 

K 
C O I F F  
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(3) Comment memory batch write (ACPU common command) 

esignation Methodl St. No. :Station number 

Designation in protocol 1 is shown below. 

Comment memory batch read command 

1 byte uses 2 characters. 
Therefore, 1-byte data is ex- 
pressed in 2 digits (hexadecimal). !Y 

\.I Character area C 

POINT/ 

To set the number of bytes, the following conditions must be met: 

E: 

1 5 number of bytes 5 128 
(Head address) + [(number of bytes) - I ]  5 Comment memory 
capacity 

esignation Example1 

To write 4 bytes of comments to the area beginning with address OBB8H (3000 in decimal) 
in the PC CPU of station number "0". (Message wait time is 0 msec) 

I 

N o  

H I L  

Check sum is calculated within this range 

AJ71 C24 " 
Designation of the 
range to be  read 

Indicates that: 
(1) 56H is written to address OBBBH, 
(2) 9AH is written to address OBB9H. 
(3) B5H is written to address OBBAH, and 
(4) 12H is  written to address OBBBH. 

I 

PC 
N O  

HIL 

A 

I I 

Head address 
(4 characters 
hexadecimal) 

I I 1  I 
I 

St. 
NO. 

I 

 umber of bytes 
(2  characterr 
hexadecimal) 

I 

~ e s s a ~ e  
wait time 

I 

PC 
NO.  

Data for the designated 
number of bytes ('number 
of bytes x 2 characters) 

I 

Sum 
check 
code 

H I  L 
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8.1 2.7 Extension comment memory readlwrite 

(1) Commands and addresses 

Reading or writing extension comment data by designating specific 
devices or device numbers is not possible. 

(a) AnACPU dedicated commands 

Always read or write extension comment data beginning with address I OH. 

Item 

Batch read 

Batch write 

Note : o ........ Executable 
x ........ Not executable 

(b) Extension comment memory addresses 

The extension comment data storage area is managed in relative 
addresses with the head address OOH. 

For example, the range that can be set to the head address for an 
extension comment memory of 3K bytes is OOH 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 ASCll code (00000 to 
OFFFF). 

3) A character error "06H" occurs if the extension comment memory 
capacity is not equal to or greater than [head address + (set 
number of bytes - I ) ] .  

POINT] 1 

Processing 

Reads from the extension comment 
memory, 

Writes to the extension comment memory. 

Command Number of 
Point 

Processed 
per 

,,,,,,,ication 

128 bytes 

128 bytes 

sym- 
bol 

DR 

DW 

ASCII 
Code 

44H, 52H 

44H, 57H 

- 

State of PC CPU 

During 
STOP 

o 

o 

During RUN 

SW22 
ON 

o 

o 

SW22 
OFF 

o 

x 
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(2) Extension comment memory batch read 

Batch read of the extension comment memory using an AnACPU dedi 
cated command is shown below. 

?signation Method] St. No. :Station number 

Designation in protocol 1 is shown below 

Extension comment 
memory batch read 

POINTI 
To set the number of bytes, the following conditions must be met: 

Character area A 

1 5 number of bytes 5 128 

(Head address) + [(number of bytes) - I ]  5 extension coment 
memory capacity 

esignation Example1 

To read 6 bytes of data from the extension comment memory beginning with 7DOH (2000 
decimal) in station "1". (Message wait time is 0 msec) 

Computer 

(Number of bytes) x 2. I I I I .  

Check sum is calculated within 
this range 

- 
Check sum is calculated 
within this range 

I Number of characters = 
I 

lo!.;: ,,., !,.i::",&!!.; <,,, :!.!%" ~:;:~",:~!,>,",::";!:",:,>.i~!"':," 
-\ -Ay-.-& 

111 121 I31 141 151 16) 
Indicates that: 
( I )  the content of address 07DOH is 12H. 
(2) the content of address 0701 H is ABH, 
(3) the content of address 07D2H is 43H, 
(4) the content of address 07D3H is EFH, 
151 the content of address 07D4H is ICH.  and 

1 1 1 1  

i6 j  the content of address 07D5H is 57H. 

I 

Character area B 

A 

; Computer 
1 address is expressed in 
l b y t e  (Zcharacters). ) st. 

No, 

HIL 

AJ71 C24 
P 

Designation of the 
range to be read 

PC 
No, 

HIL 
; 

7 
X 

hexadecimal) 

~~~d addresr 
15cnaracterr 

I I I I 

E 
T 
X 

Sf. 
No, 

H I L  
1 

sum 
check 
code 

H I L  

I 

st. 
No 

HIL 

hexadecimal1 

~~~b~~ bytes 
(2characters 

I 

code 

sum 
check 

H I L  

PC 
No, 

HIL 
I 

G2 
HIL 

I 
D L i "  exten! 

s,on corn- 
men; m y o r y  

I ,  
I I I I 

D R 

I 

Me,,,,, 
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(3) Extension comment memory batch write 

Batch write of data to the extension comment memorv usina an AnACPU - 
dedicated command is shown below. 

esignation Methodl St. No. :Station number 

Designation in protocol 1 is shown below. 

Extension comment memory batch write 
command 

Character area C 

I 1 byte uses 2 characters. 
Therefore, 1 byte data is ex- 
pressed in 2 digits (hexadecimal). 

I , ,  

I I H I L I H I L I  I I I I I I I ~  I I I H I L  
AJ71 C24 Destination of the 

device range for writing 

I To set the number of bytes, the following conditions must be met: I 
1 r number of bytes 5 128 

(Head address) + [(number of bytes) - 11 r extension comment 
memory capacity 

wail time 

A 

esignation Example ( 
TO write 4 bytes of extension comment to the extension comment memory area beginning 
with OBB8H (3000 in decimal) in station number "0". (Message wait time is 0 msec) 

I I C , ,  I 

Head address 'Number of bytes 
(5 characters (2 characters 
hexadecmall : hexadecimal) 

I 

St. 
N O  

Check sum is calculated within this range - 

/ 

PC 
NO. 

Indicates that: 
(1) 56H is written to address OBB8H. 
(2) 9AH is written to address OBBSH. 
(3) B5H is written to address OBBAH, and 
(4) 12H is written to address OBBBH. 

Data for the designated 
number of bytes Cnumber 
of bytes' x 2 characters] 

I 

Sum 
check 
code 



8. COMMUNICATIONS USING DEDICATED PROTOCOLS MELSEC-A 

8.13 Global Function 

The global function is used to switch the Xn2 input signal at each 
AJ71C24 in all stations connected to the computer by the multidrop link. 

This function is used for emergency instructions simultaneous start, 
etc., to the PC CPU. 

8.1 3.1 Commands and control 

(1) ACPU common commands 

(2) Control 

1 

This function switches the Xn2 input signal at each AJ71C24 in all 
stations linked to the computer. 

(a) Xn2 is determined by the I10 addresses of the AJ71C24s. 

Note : o ........ Executable 

Example: If the 110 addresses are 90 to AF, Xn2 is X92. 

(b) Designate the station number in the control protocol as FFH 

Processing 

Turns ONiOFF Xn2 of the AJ71C24 loaded in each PC 
CPU system. 

Item 

Global 

State of PC CPU 

Designating a number other than FFH causes the Xn2 of the 
AJ71C24 at the designated station number to turn ONIOFF. 

During 
STOP 

0 

(c) This function is a command from the computer. A reply is not given 
by the AJ71 C24. 

Command 

(d) Xn2 is cleared from any station when the power supply to the station 
is turned OFF or when the CPU or the station is reset. 

symbol 

GW 

During RUN 
ASCII 
Code 

47H, 57H 

SW22 
ON 

0 

SW22 
OFF 

0 
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8.1 3.2 Setting the global function (ACPU common command) 

esignation Methodl St. Na. : Station Numbet 

Designation in protocol 1 is shown below. 

esignation Example 

Global function command 

\ ,  Character area A 

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

Computer 

Check sum is calculated 
within this range. 

Computer 

AJ71 C24 

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 "IF") turned ON. 

AJ71 C24 I 
Xn2 is turned ON when datavalue is 1 (31H). 

Xn2 is turned OFF when datavalue is 0 (30H). 

E 

; 
i 

::, 
H i L  

I 

No. PC 

H l L  

G Lv 

I 

M e ~ ~ a g e  
wait time 

Factor number 
(1 character) 

I 

sum 
check code 

H I L 
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8.14 On-demand Function 

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. 

AJ71 C24 

(Sequence 

I This function is available only when there is a 1 : l  ratio of computers to 
PC CPUS. I 

8.14.1 On-demand handshake signal and buffer memory 

B (1) On-demand handshake signal 

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

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

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 corn- 
pleted. It acts as an interlock to prevent on-demand requests being 
made simultaneously. 

The length of the data to  be transmitted by the on- FAH 1 %: """ demand fundion is specified by the PC CPU TO in- 
struction of the sequence program. 

Signal  Turned ON/OFF by 

AJ71C24 

Handshake Signal  

Xn3* 

Address 

109H 

Descript ion 

During execution of on-demand function 
ON : transmission underway 
OFF : transmission completed 

I 1 : Error 

Name 

Area to  specify head 
address in on-demand 
buffer memory 

I 10CH 

Descript ion 

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

On-demand error 
storage area 

The AJ71C24 writes a "1' to this address if a trans- 
mission error occurs during on-demand data trans- 
mission. 

0 : No 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 

. . . . . . . memory address 103H. See Examples 1 and 2 in Seu 
tion 8.14.3for transmission data formats when word or 
byte units are selected. 

Wriie to buffer memory address OH to FFH or 120H to 
7FFH ('1) 

Clear the on-demand buffer memory address 10CH. 
(Start is disabled if the contents of this address are "Im.) 

W r i i  the head address where the data is stored to buff. 
Start on-demand ........ er memory address 109H and the data length to ad- 

dress IOAH. 

H "1' is wrmen to b d e r  memory address IOCH, an 
Transm:ssion crror check ........ error occ~rs  and the data is not transmnied 

I LC Error I 
No error *I 

1 li data communications is executed at the same time in 
either the no-protocol mode or the bidirectional mode. 
the area must not overlap with the following area. 

Transmission completed 
0 No-protocol send area (bidirectional send area) 

N~protocol  receive area (bidirectional receive area) 

(2) Computer control procedure 

On-demand data receive + 
Determine if the received data The AJ71 C24 appends 'FE' as the PC CPU number. 
was received due to on- ........ Process data as on-demand data only i f  the PC CPU 

demand function or command number of the received data is FE. 

Set transmission data 

Receive completed h 
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(3) On-demand request processing timing chart 

(a) Full-duplex communications 

\Cornouter is transmittina data1 

On-demand function executing 

Xn3 

\ \; 
PC CPU :/TO instruction to buffer memory 

:',addresses 109H and lOAH , ?\ --- 

1) The on-demand function executing signal (Xn3) turns ON imme- 
diately and , the on-demand data is transmitted when the on- 
demand request is made. 

2)  Transmission of response data (beginning with STX) to the 
command data (beginning with ENQ) is suspended until the 
completion of on-demand data transmission. 

lcomputer is receiving data 

On-demand 

,' 
On-demand function executing j2,y.' ~ ---:, 

(4 il Xn3 ,~ ~. 

- -- -- 
',,. (1) 

, 1 ,  
, . 

PC c p U  '., TO instruction to buffer memory .; 
addresses 109H and 10AH 

1) The on-demand function executing signal (Xn3) turns ON imme- 
diately when the on-demand request is made. 

2) Transmission of the on-demand data is suspended until the 
completion of the response data (beginning with STX) to the 
command data (beginning with ENQ). 

3) Transmission of the response data (beginning with ACK) from 
the computer in response to the response data (beginning with 
STX) from the AJ71C24 is possible while the on-demand data is 
received. 
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(b) Half-duplex communications 

l ~ o m p u t e r  is transmitting data1 

On-demand function executing 
(1)  / 

1 

TO instruction to buffer memory 
PC CPU addresses 109H and lOAH 

1) The on-demand function executing signal (Xn3) turns on imme- 
diately when the on-demand request is made. 

2) Transmission of on-demand data is suspended until the comple- 
tion of command data receive (beginning with ENQ) from the 
computer. 

3) Transmission of response data (beginning with STX) to the 
command data (beginning with ENQ) is suspended until the 
completion of on-demand data transmission. 

[computer is receiving data( 

On-demand data 

On-demand function executing 

Xn3 

TO instruction to buffer memory ) 
PC CPU/ addresses 109H and lOAH 

1) The on-demand function executing signal (Xn3) turns ON imme- 
diately when the on-demand request is made. 

2) Transmission of the on-demand data is suspended unil the 
completion of the response data (beginning with STX) to the 
command data (beginning with ENQ). 

3) Transmission of the response data (beginning with ACK) from 
the computer in response to the response data (beginning with 
STX) from the AJ71C24 should be made after the completion of 
on-demand data receive. 
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8.1 4.3 On-demand function designation 

esignation Methodl 

Designation in protocol 1 is shown below. 

AJ71C24 adds these fields of data 

\I TO 
PC C P U / ~ p r o c e s s ~ n g  The following is written to AJ71C24 buffer memory: 

109H ... Head address of transmission data storage area 
lOAH ... Data length 

Computer .L L 

: I) Buffer memory area 100H to 11FH is the special applications area. 

Do not use this area to store the data to be transmitted with 
the on-demand function. 

(2) Data length setting range must meet the following criteria: 

When the buffer memory area of OH to FFH is used: 

(Head address) + [(data length) - 1] 5 FFH 

When the buffer memory area of 120H to 7FFH is used: 

(Head address) + [(data length) - I ]  5 7FFH 

(3) The AJ71C24 appends "FE" as the PC CPU number. 

(4) The block number is "OOH" when protocol 2 is used. 

I 

The on-demand function may be used only when the system configura- 
tion is a 1 : l  ratio of computers to PC CPUs. 

1 

sum 
check 
code 

H I L  

AJ71 C24 

If the on-demand function is used in a multidrop link system of 1:n. 2:n, 
or m:n ratios, communications data in control protocols 1 to 4 and 
on-demand transmission data will be destroyed and correct data trans- 
mission is precluded. 

\ 

S 

; 

I 

station. 
Number 

H L  

I 

PC 

H I L  

Se"ddata 
E 
T 
X 
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lesignation Examples1 

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 I10 addresses are CO to DF, 
transmission data is designated in word units.) 

Computer pJ71C24 appends PC number "FE" automatically 

I "1" is ?riven if a 
transmlsslon error 

1 occurs 

Data is transmitted 
sequentially in units of 4 
bits from the higher bit. 

-1 TOP I H O O O m -  

TOP I HOOOC / H O ~  

I Y --4 MOV 

Request to turn OFF error 
indicator LED 

Sets word unit for data transmission 

Converts the start signal to PLS 

Sets transmission data 

(1) Designates head address of the 
transmission data storage area an 
data length 

Resets the on-demand error 

(Start is disabled if the content at 
address IOCH is "1 ".) 

(2) Starts the on-demand function 

Transmission completed flag 

Reads the transmission error storage 
area to check transmission status 

RCUF END Address 10CH 1 0  : Correct transmission 
1 : Data not transmitted 

due to an error 
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Example 2: 

To start transmission of data, stored in b u f f e r  memory at addresses 120H and 121H, by the 
sequence program. (Station number is "OM, AJ71C24 I/O addresses are 80 to SF, 
transmission data is designated in byte units.) 

Computer AJ71C24 appends PC number "FE" automatically , 

Data is transmitted in the 
order of lower 8 bits and 
higher 8 bits. 

J 

0 TOP 1 HWC H0102 1-q 

AJ71 C24 
T 

XOOO M9039 
20 

25 

TO 1-k 
76 PLF I M1 

0 0  

I ( FROM HOOOC / H010C / D4 I K1 

Ob Ylr,Px l n 4 5 s  UI,Y~~I~,J~*JJ~I,]~I~~UU,S~ U. 3%,J2n) 

1 t 
XC3 

Buffer 
TO memory 

PC CP" processing IO~H~T~ 
(a / 

On-demand - 
command (1) 1 . 0 9  1 OAH 

= ~ 0 1 ~ 4 1  1 SET I yo20 

= 1 K l l D 4 (  1 SET 1 YO21 

F F  

"1" is written if a 
transmission error 
occurs. 

Request to turn OFF error indicator LE[ 

Sets byte unit for data transmission 

Converts Start signal to PLS 

Sets transmission data 

' N E  

3 4 1 1  2 / 7  8 j 5 6  

(1) Designates head address of the 
transmission data storage area 
and data length 

Resets the on-demand error 

T 
X 

(Start is disabled if the content at 
address lOCH is "I".) 

0 2  

(2) Starts the on-demand function 

Transmission completed flag 

Reads the transmission error 
storage area to check transmission 
status 

>IRCUlT END 0 : Correct transmission (rddress locH XI : Data not transmitted 
due to an error 
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8.15 Loopback Test 

(1) ACPU common command 

(2) Designating the loopback test 

Hem 

Loopback test 

lesignation Methodl 

Designation in protocol 1 is shown below. 

I To set the characer length, the following condition must be met: I 

Command 

Loopback test command 
Character area C 

I 1 r character length 5 254 I 

Processing 

Echoes back the characters to the 
computer as they are received 

Sym- 
bo l  

lesignation Example 1 

ASCII 
Code 

54H, 54H 

I 

;;, 
H l L  

To execute the loopback test with the "ABCDE" at station number "0 " .  (Message wait time 

Number o f  
Points 

Processed per 
Communica- 

t ion 

254 characters 

Character area 6 

2 Characters 
(hexadecimal) 

is 0 msec.) 

AJ71C24 
2 characters 
(hexadecimal) 

I 

PC 
No. 

H I L  

:, 

State o f  PC CPU 

The same data 

STOP 

o 

I 

I 
I 

St. 
NO. 

HIL 

Check sum is calculated 
within this range 

Computer 

During RUN 

M~~~~~~ 
wait time 

I 

PC 
NO, 

HIL 

~ ~ 2 2  
ON 

o 

E 
N 
0 

0 5 ~  

~ ~ 2 2  
OFF 

o 

I 

character 
length 

H I L 

Character 
length 

H I L 

o o 

lo1, 10- 

(dataof 
designated 

character length) 

Data (same data as 
in character area C) 

I 

Sum 
check 
code 

H  l L  

F F 

l C 1 ,  (6" 

I 

:, 

T T 

5 4 ~ ,  YI 

",",'d"," 
HIL 

o 

30" 

o 

30" 
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If these interfaces are used with the dedicated protocol and in the bidirec- 
tional mode, it is not necessary to read this chapter. 

9. COMMUNICATIONS WITH A COMPUTER IN THE NO-PROTOCOL MODE 

9.1 Basics of the No-Protocol Mode 

D 

(1) What no-protocol mode means 

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". 

In no-protocol communication: 

Data written to the no-protocol AJ71 C24 send area (in buffer memory) 
using the TO instruction in a sequence program is output to an 
external device in the same code. 

*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. 

W,i,n I buffer memory I I ..... " 
PC; CPU ,. 3 instruction) Send 

OOH to FFH 
External 

(Sequence WH to FFH device 
Program) Read ------ 

In the no-protocol mode, data is not converted to ASCll code in the 
AJ71 C24. If ASCll code is required, the data must be processed into ASCII 
code in the PC CPU. 

(FROM instruction) 

WH to FFH 

(2) Designating a wordlbyte unit for no-protocol mode communication 

Receive 
Receive area 

OOH to FFH 

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 I/O Signals 

Signals known as I/O handshake signals are required for no-protocol com- 
munications. 

These signals (a) output data received from the sequence program to an 
external device, or (b) detect signals from an external device to enable the 
sequence program to read them. 

Signal 

I Turned 0N'by program 

Timing 

PC CPU 
1 

External 
device 

Y I ~ + ~ I O  (Send request) 

XnO (Send completed) 

Turned OFF by program 

Turned ON by program Turned OFF by AJ71 C24 

Turned ON by AJ71C24 
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9.3 Programming Hints 

B 
9.3.1 To write data to the special use area in buffer memory 

- 
(1) 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. 

(2) Only TO instruction can be used to write data to the special use area 
(100H to 1lFH). 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. 

(3) If the following functions are used in combination with the dedicated 
protocol, make sure to allocate the user area in buffer memory so that 
the same area will not be used by different functions. 

If the same area is allocated to different functions, the data in this area 
is rewritten and communications will not be correctly executed. 

No-protocol mode transmission or bidirectional mode transmission 

No-protocol mode receive or bidirectional mode receive 

Buffer memory readlwrite (CR/CW command) function 

On-demand function 

The memory areas preceding and following the special use area cannot 
be allocated as a single area. The areas OH to FFH and 120H to 7FFH 
must be recognized as independent areas. 

I- \The on-demand buffer area cannot 
be allocated in this manner. 

11 FH 
120H 

\ 

(4) If the designation is made to process the sendlreceive 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 thecomputer is received by each AJ71C24. 

The message must contain the objective PC CPU where the data is sent 
and, at the same time, it is necessary to write the sequence program 
that ignores the received data addressed to other stations. 

(Message example) 

(2) Conditions when the AJ71C24 transmission sequence is initialized 

STX 

IWW 

The transmission sequence is initialized in the following cases: 

Power is turned ON or the PC CPU is reset by the reset switch. 

.The AJ71C24 CD signal is turned OFF during RS-232C full-duplex 
communications. 

Space 

l20W 

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. 

(3) NULL code transmission from the AJ71C24 

w o n  number 
0 2 

l30M 1 l32W 

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 "OOH" (NULL code) to the computer. This NULL code 
should be ignored by the computer. 

(4) Combined use with dedicated protocols 

Data lengm 
(Binavdats) 

I 

With the mode setting switch (see Section 4.3.1) of theAJ71C24 placed 
in any position between "1" through "E", 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 mode. 

Data CR 

(ODH) 

LF 

IOAH) 
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9.4 Basic Program to ReadIWrite Buffer Memory 

F l  
111 Read request 

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). 

AJ71C24 

Buffer memory (noprotocol receive area) 

--------------- 
--------------- 

data storage area j 

--------------- 
--------------- 

I 

(Received data read request) 
(1) 

Xnl 

(Received data read completed) (4) & 
Y,"+,)l 

. . 
Xnl (2) Received data length read Reads the received data length from the no-protocol received + data length storage area of buffer memory when the read request 

signal (Xnl) is turned ON. 

w-6-d Stores the read data length to the index register (4. 

Reads the received data of the read received data length from the 
received data storage area of buffer memory. 

(4) Read completed 
Turns ON the read completed signal C/(n+l)l) after the received 

+1)' data has been read 

Data read by program 3) is processed as the received data. 

Example: To read the data of (n+ l )  words from the area, beginning with 
buffer memory address 80H, to the area beginning with DO when 
the AJ71C24 I10 numbers are allocated to 130 to 14F. 

- - - - - - - 

- + F R O M F  - - - - - - - C_ From buffer memory 
-r (area beginning with 81 H) 

I _ _ - _ - - - -  
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(2) Writing data to the send area (TO, TOP, DTO, DTOP) 

Data written to the no-protocol send area (default: OH to 7FH). 

PC CPU AJ71 C24 

I Buffer memory (nc-protocol send area) I 

Send Send 
command completed 

XnO 

(Send request) 

(Send completed) 

Send 
request 
Y(n+1) 0 

Sets the send data and send data length when 
the send command signal &[I)  is turned ON. 

Data size 
(1)Writing data length setting 

(2)Writing send data 
Writes the send data length and send data to the buffer 
memory. 

Turns ON the send request signal (Y(n+l)O) after 
the data is written. 

(5) Canceling send request 
Turns OFFthe send request signal when the data 
send completed signal &no) is turned ON. 
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Send 
command 

(Example): To transmit 5-word data after writing "ABCDEFG [ I  CR.LF" to the 
buffer memory area from 1 H when the AJ71C24 110 numbers are 
allocated to 60 to 7F. 

MOVP HOAOD D l 5  

MOVP K5 D l 0  m4 

- 
OOH, 05H 1 1  

With an A2ACPU(SI) and A3ACPU, it is possible to execute cornrnunica- 
tions with an external device using the dedicated instructions for the 
A2ACPU(Sl) and A3ACPU. 

For these dedicated instructions, see the AJ71C24(S3) computer link 
module control instructions in the A2A(Sl)/A3A Programming Manual 
(Dedicated Instructions). 
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9.5 Receiving Data in the No-Protocol Mode (External Device - AJ71C24) 

(1) Data receive area 

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". 

r - - -  

Address 
(default) Buffer memory 

-.....------- 

Receive 

to Received data 

FFH L. . .  

The unit (wordlbyte) of received data length 
depends on the setting with the wordlbyte set- 
ting area (address 103H). 

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 i s  stored sequentially from the 
lowest address until the completed code is 
received or the set length of data has been 
received. 

(2) Reading received data 

There are two ways of making a request to read the received data: 

0 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 AJ71 C24 buffer memory. 
The default receive completed code is CR, LF (ODOAH), but this may 
be changed to any value in the range of OOOOH to OOFFH. (For the 
procedure to change the read completed code, see Section 7.4.1 .) 
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PC CPU AJ71 C24 

Sequence , -- 
program 

I \ - 
1 

(1): Setting received data length 
(2): Received data read request 

I I 

Data 
Data 
Data 

Data 
Data 

Data 
Data 

(Received data) 
1 
2 
3 

(Completed code) 
(n+ l )  -- 
(n+2) - 

u 1 
(279 bytes) 

(b) By receiving the set data length (fixed length) 

The AJ71C24 makes a request to read the received data to the 
sequence program when it has received the set length of data from 
an external device. 

Using this method, it is possible to receive fixed length data 

Default setting is 127 words, but this value may be changed as 
required. (For the procedure to change the data length setting, see 
Section 7.4.2.) 

PC CPU AJ71 C24 

Buffer memory (no-protocol data receive area) 

(Received data) 
, Data 1 - Data 2 

program - 
i 

, Da!a 3 

I 
I 1 - -Data  n - l  
L- - - Data n 

(Completed data 1 Data ( n i l )  

(1): Setting received data length 
Data (n+2) 

(2): Received data read request 

I 1  
(279 bytes) 

length) 

4 
(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 
(Xnl) 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 disconnection 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 

3eading data by the read completed codel 

I Completed code 
(Default: CR LF (ODOAH) 
I1 bee if changed) 

:ompuler ; ; 
L , H ! L , H ~  , ! L , H  

AJ71 C24 Reed rsqusrt signal Xnl  is turned ON 
when read complete sods 1% received 

(Received data read 
request) 

(Received data read 
completed) y (n+t ) l  

3eading data by the set data length ( 

Set data length 

AJ71 C24 Read request slgnal Xnt is turned 
ON when the set length of data has 
been received. 

(Received data read 
request) 

(Received data read 
completed) 

(4) Data receive program examples 

Example 1 : By receiving completed code, in word units (buffer memory allocation: default] 

To store "AJ71C24[ 1" CR, LF, received from an external device, to DO to D5 of PC CPU. 
:AJ71C24 I10 addresses: IAO to IBF) 

Computer AJ 1 71 1 c 2  ; 4 [  ] ; CL 10 bytes I2 =5words 

AJ71 C24 

Received data read request pr\ Receive data 
length is stored 

Received data read completed YIBI 

PC CPU (program) 

( PC CPU program example) 

j2yiG7 (l)K 
MOVP DO K1 

AJ71C24 buffer memory Sequence program 
data memory 
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:xample 2: By receiving the set length of data, in byte units (receive area allocation defaul 

To receive "AJ71C24" from an external device and to store it to  DO to D4 of PC CPU with tt 
following setting. (AJ71C24 I10 address: 80 to 9F) 

I , , , , ,  

A1 J 87% 1 l CN 21 4 
I I I I I  7 bytes 

'!.;2~.:,,;,,.:',~:,2":%~ 
- 
\ 

AJ71 C24 \\ 
\ 

\ 
Received data read request X81 Received 

data length 
is stored 

Received data read completed Y91 

PC CPU (program) 

PC CPU program example 

I memory 

*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 ...). 

a When an odd number of bytes of data is received, the higher 8 bits of 
the last address read by the FROM instruction are "OOH". 
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If the receive data length exceeds the no-protocol mode receive buffer memory size, the data 

is processed as described below. 

(1) When the receive completed code is used: 

If the AJ71C24 receives data that exceeds the receive area size, it turns ON the received 
data read request signal Xnl when date equivalent to the receive area size has been 

received. 

Reading the remaining data is enabled at the time the sequence program turns the receive 

data read completed signal Y(n+l) l  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). 

r Read completed code 

127 words 23 
words 

External device 
\ \ 

Received data read request 
Xnl 

Received data read completed 
Y(.+,)l 

FROM instruotion 

(Reads 127 words of data) (Read 23 words of data) 

(2) When receive completion data length is used: 

If the receive completion data length is set greater than the receive area size, the no- 

protocol receive buffer memory size (default: 127 words) which is set at buffer memory 
address 107H is taken as the receive completion data length. 

Set the receive area size so that "receive completion data length" is less than "no-protocol 

mode receive buffer memory size". 

Example: To receive 150 words of data while receive area is set at 80H to FFH (default setting). 

Data transmitted for the first time Data transmitted for the second time Data transmitted for the third time 

Received 
data read 
request Xnl 

Receive 
data read 
completed PC CPU program FROM instruction FROM instruction FROM insbuction 
Y(n+i)l 

(Reads 127 words of data (Read 23 words of the first 
of the first transmission) transmission, and 104 words of 

the second transmissionl 

External 
device 

) \ 

127 words 
23 
words 

104 words 81 words 46 
words 

69 
words 
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(5) Clearing the receive buffer memory 

If and error occurs due to failure of an external device, for example. 
while receiving data from an external device in  the no-protocol mode, 
the data received up to the 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 AJ71 C24 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 ONIOFF 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 ONIOFF 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 
lODH using the [TO] instruction. 

After clearing received data, the AJ71 C24 clears the "1" that was 
written to buffer memory address IODH. 

The received data may be cleared while the receive data read 
request signal (Xnl) and received data read completed signal 
(Y(n+l) l )  are OFF. 

Use Xnl and Y(n+ l ) l  as an interlock for TO instruction. , Clear ins;,,,,, 

I 

Received data 
clear processing 

Address 1 0 D ~  

P C  C P U  F O ]  instruction 
(Program) Write "1" to buffer memoly address 1 0 D ~ )  
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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+l)O) 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+l)O) 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.) 

I The unit wordlbyte of send data 
Address - - -  length depends on the setting 
(default) Buffer memory (address 103H). 

Send data length 
Use the TO instruction to set the 

to length of data to be transmitted. 

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 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 AJ71 C24 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 ONIOFF statuses, 
stored at buffer memory address l O l H  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 ONfOFF 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 
IODH using the [TO] instruction. 

After clearing received data, the AJ71C24 clears the "1" that was 
written to buffer memory address IODH. 

The received data may be cleared while the receive data read 
request signal (Xnl) and received data read completed signal 
(Y(n+l) l )  are OFF. 

Use Xnl and Y(n+ l ) l  as an interlock for TO instruction. , Clear i n s y o n  

I 

Received data 
clear processing 

AJ71 C24 

Address lODn 

P C  CPU [TO] instruction 
(Program) (Write "1" to buffer memory address 10th) 
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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 GPU send request signal (Y(n+l)O) 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+l)O) 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.) 

I The unit wordlbyte of send data 
Address - - - - length depends on the setting 
(default) Buffer memory (address 103H). 

OH Send data length 
IH Use the TO instruction to set the 
to length of data to be transmitted. 

7FH 1 Data to be transmitted is stored 

I sequentially from the lowest ad- 
dress. 
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(2) Data sending procedure 

Computer I-word data is expressed in 2 characters 

~ ~ 7 1 ~ 4  Data to be transmtted - L , H ; L , H \  

Send complete XnO 

Send request Y(.+qO - 
Turn ONIOFF by program 

PC CPU (Send data length 
(Program) Send data) 

9 
(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 101 H (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. 
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(3) Data transmission program examples 

ixample 1 : Transmitting data in word units (buffer memory allocation: default) I 
To write "AJ71 C24[]"CR, LF by sequence program and transmit it to an external device 
(AJ71 C24 I10 addresses: 80 to 9F) 

AJ71 C24 I I I 

Send completed X80 

Transmitted data 
Send request Y90 length 

PC CPU 
(Program) 

xo x80 Y90 
PC CPU program 

D5 5H 

Send data (3 Sequence program AJ71 C24 
data memory buffer memory 



9. COMMUNICATIONS IN THE NO-PROTOCOL MODE 
MELSEC-A 

 ample 2: Transmitting data i n  word units (buffer memory allocation: default)( 

To write "AJ71C24[]"CR, LF by sequence program and transmit it to an external device 
((AJ71 C24 I10 addresses: 80 to 9F) 

Computer 

Send request Y90 

/ PC CPU 
(Program) processing 

PC CPU program example 

I 
;end command 

X80 

+ 1- RST Y90 

Even if transmission data units are set byte units, the TO instruction in 
a sequence program operates in word units. Therefore, the length of 
send data differs from the data length set with the TO instruction. 
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10. COMMUNICATIONS IN THE BIDIRECTIONAL MODE 

Bidirectional communications with a computer is possible only when a 
computer and an AJ71C24 are linked in a I : 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 

POINTJ 
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: 

0 No-protocol mode send area - Bidirectional mode send area 

0 No-protocol send buffer memory head address setting area - Bidirectional send buffer memory head address setting area 
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10.1 Bidirectional Mode Basics 

(1) What bidirectional mode means 

In bidirectional communications: 

The bidirectional receivebend 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. 

(Sequence buffer memory 
program) (00 H to FFH) 

Bidirectional I 
C I  

Send request 
signal ON 

P C  C P U  
(Sequence 
program) 

Computer 

" 1 code 
K ,  'I 

An AJ71 C24 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 resDonse data is transmitted to a computer in response to the read 
compleied signal. 

Read request 

m 

Bidirectional mode (OOH to FFH) 
receive area 

(normab E '  1 I Data I 
I 

I size I r l I  I 1 I 
V (abnormal) 

Ignored 1 Error ' I N A 
I code i ., 
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In the bidirectional mode, data is not converted to ASCll code in the 
AJ71 C24. If ASCll code is required, the data must be processed into ASCII 
code in the PC CPU. 

(2) Designating wordlbyte units for bidirectional mode communications 

For data communications in the bidirectional mode, units of data to be 
transmitted may be selected between words and bytes. Default setting 
for data unit selection is 'word', but selection is possible by writing "1" 
or '0' to address 103H in the buffer memory area. 

(Section 7.4.3 gives details of the program to make this setting.) 
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10.2 Handshake Signals and Buffer Memory 

D (1) Handshake signals in the bidirectional mode 

Signals known as I10 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, 

PC CPU 
1 

Computer 

Computer 
i 

PC CPU 

Signal 

X n O  (Send 
completed) 

X n l  (Received 
data read 
request) 

Y + I  1 (Receive 
data read 
complete) 

Timing 

Turned OFF by program 

Turned ON by program 

Turned OFF by AJ71C24 

Turned ON by AJ71C24 

Turned OFF by AJ7rC24 

Turned ON by AJ71CZ4 Turned OFF by program 

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 I10 modules 
loaded prior to this module. If this module (AJ71C24) is loaded at slot 
0 in a base module, XnO is expressed as 'XO'. 
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(2) Buffer memory used in the bidirectional mode 

(a) Special applications area (100H to IFFH) 

- 
Address Name 

Wordlbyte designation area 
for bidirectional mode 

Bidirectional mode send buffer 
memory area head address 
designation area 

Bidirectional mode send buffer 
memory length designation 
area 

Bidirectional mode receive 
buffer memory area head 
address designation area 

Bidirectional mode receive 
buffer memory length designa- 
tion area 

Description 

The unit (wordlbyte) of data length of a message transmittted between 
a computer and a PC CPU is designated with a TO instruction in a 
sequence program. 
This sets the unit of data to be stored in the send data length storage 
area (default address OH) and the received data length storage area 
(default address 80H). 

0: Word (default) 
1: Byte 

The head address of the area used for bidirectional mode send buffer 
memory area (send data length storage area and send data strage 
area) is designated with aTO instruction in a sequence program. 
The area of the designated address is set as the send data length 
storage area. (0 to FEH or 20H to 7FEH : Bidirectional send buffer 
memory head address. (default : OH) 

.......................................................... 
The lenoth of the area used for bidirectional mode send is desianated - 
with a TO instruction in a sequence program. 
(default: 80H). 

When OH to FFH area is used. 
2H to 100H: Bidirectional send buffer memory 

When 120H to 7FFH area is used. 
2H to 6EOH: 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 
areal is designated with a TO instruction in a sequence Drogram. . The area of &e designated address is set as the'receive daja length 
storage area. 

OH to FEH 20H to 7FEH: Bidirectional mode receive buffer memory 
head address. (default: 80H) 

The length of the area used for bidirectional mode data receive is 
designated with a TO instruction in a sequence program (default: 
80H). 

When OH to FFH area is used. 
2H to 100H: Bidirectional receive buffer memory length 

When 120H to 7FFH area is used. 
2H to 6EOH: Bidirectional receive buffer memory length 

(continued on page 10-6) 
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( c o n t i n u e d )  

Name 

3idirectional mode designa- 
:ion area 

Time-out check time designa- 
tion area 

Data validlinvalid designation 
area at simultaneous lransmis- 

Bidirectional mode check sum 
enableldisable designation 
area 

Error storage area for data 
send 

Error storage area for data 
received 

Descript ion 

Wnetner thc ~ntcr facc commLnws1 ons modc is no-proloco or old rec- 
t onal is  dcslgnated w 1h a TO mslrdcuon in a s e q w n c c  program 

0: No-protocol mode (default) 
1 : Bidirectional mode 

r 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. 

OH :Time-out is not checked (default) 
1 H to FFFFH : Time-out check l ime (100 msec units) 

The most significant bi t  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. 

How the receive and send data at an AJ71C24 is processed i f  data 
transmission at a computer and an AJ71C24 occurs simultaneously is 
designated with a TO instruction on a sequence program. 
(Section 10.6 covers silmultaneous transmission) 

I I --- 
I. Receive data (OOH: valid. 01 H: Invalid) 

. Send data (OOH: valid, 01 H: Invalid) 

b15 to b8 b7 to M 

Whether or not check sum is appended for bidirectional mode com- 
munications is designated with a TO instruction in  a sequence pro- 
gram. 
(This designation is not related to  the setting of DIP switch SW21.) 

1 1 4 ~ 1  

0 :  Check sum enabled (default) 
1 : Check sum disabled 

(default: 000H) 

0 If an error occurs during data communications, the error code is 
transmitted by an AJ71C24. 
(The area designated in  117H retains the error code of the last data 
receive error.) 

OH : Normal termination (no error) 
0001 H 

10 ] : Abnormal termination (error) 
0082H Section 11 2 gives error code details. 

The area described above is the special a p p l i c a t i o n s  area f o r  b i d i r e c t i o n a l  

mode communications. 

I For o t h e r  special applications areas used f o r  data communications, see 
S e c t i o n  3.5, section 5, and section 7. 
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(b) User areas (OH to FFH and 120H to 7FFH) 

- 
hddress 

OH 
to 

FFH 
and 
120H 

to 
7FFH 

- 

Name 

Send data length storage area 

Send data length storage area 

Received data length storage 
area 

Received data length storage 
area 

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 i t  is to designate data length in a message 
to be sent to the computer. 
The unit of data length is determined by the value set at address 
103H. 
Set the send data length within the send data storage area length, 
described below. 
-..-..-.s-.--.--..-....--..--.--.--...-...--.-...--...-.--.. 
The data to be transmitted to the computer is designated with a TO 
instruction in a sequence program. 
The buffer memory length and length of the send data and send data 
length storage areas are determined by the values set at 104H to 
105H. 

Default: 
Send data length storage area address : OH 
Send data storage area address : 1Hto7FH I 

8 The data length in the message received from the computer is written 
by an AJ71C24 as it is as the received data length. 
Data length expresses the number of wordslbytes at the data section 
in the message. 

8 The unit of data length is determined by the value set at address 
InAH 

8 Transmit the data from the computer within the receive data storage 
area length described below. 

The data in the data section in the message receivedfrom a computer 
is transmitted by the AJ71 C24 as it is received. 
The buffer memory length and length of the received data and 
received data length storage areas are determined by the values set 
at 106H to 107H. 

Default: 
Received data length stora area address : 80H 
Received data storage area address : 81H to FFH I 
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10.3 Programming Hints 

10.3.1 System configuration and communications mode for bidirectional mode communications 

D 
(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". 

(2) Usable with dedicated protocols 

When data communications is executed in the bidirectional mode, data 
communications using the dedicated protocol is possible with the other 
interface. 

Data communications using the bidirectional mode and the no-protocol 
mode at the same time is not possible. 

RS-232C cornmdn cntlons - RSnZcornm.ncnlons - RS232 Cc0mm.n catons-- RSQZcomm~nca l  ons - 
w in aea cated protoco s n ihc o d rccl onal moac ~ 1 h  dealcatea proroco s m tnc bra rcct onn mole 
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10.3.2 To write data to a special applications area in buffer memory 

(1) 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. 

(2) Only TO instruction can be used to write data to the special applications 
area (1 00H to I I FH). 

(3) If data is written using the command in a computer program, the 
AJ71C24 will not to operate correctly. Never try to write data using a 
computer program. 

If the following functions are used in combination with the dedicated 
protocol, allocate the user area in buffer memory so that the same area 
will not be used by different functions. 

If the same area is allocated to different functions, the data in this area 
is rewritten and communications will not be correctly executed. 

b Bidirectional mode send 

b Bidirectional mode receive 

b Buffer memory readlwrite (CR/CW command) function 

b 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: 

I 
FFH 
l o o n  

The buffer area cannot be allocated 
in this number 

(4) If designation is made to process the sendlreceive 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) 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. 

8 Data communications has completed normally. 

*The response message (ACK or NAK) is transmitted 

*During full-duplex communications through the RS-232C interface, 
the CD signal is turned OFF. 
I \ 

The ONIOFF status of the CD signal is ignored if the CD terminal 
check function is disabled. 

(2) Send request signal made by the compute1 

To transmit data from an AJ71C24 send area to a computer receive 
area, follow the steps described in Section 10.9. 

Oncethesend request signal (Y(n+l)O) is turned ON, do not turn it OFF 
until the send completed signal (XnO) 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. 

(3) Data send from the computer send area or AJ71C24 send area 

To transmit data from a computer or AJ71 C24 in the bidirectional mode, 
start data communications in sequence only after the receiveisend of 
the response for the previous data sendlreceive has been completed. 

(4) 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) Data transmitted 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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(5) NAKcode 

(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. 

I 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. I 

(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. 

(6) 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 

(7) NULL code send from an AJ71 C24 

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 'OOH' (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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10.4 Bidirectional Control Procedure Basics 

D 
(1) Transmitting data from an AJ71 C24 to a computer 

Computer 

AJ71 C24 
Area A 

(a) Area A: Data send from an AJ71C24 to a computer 

(b) Area B: Data send from a computer to an AJ71 C24 

(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 AJ71 C24 

Computer Q 

(a) Area A: Data send from a computer to an AJ71C24 

(b) Area B: Data send from an AJ71 C24 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 

ransmission 
om a PC 
:PU to a 
omputer 

,n AJ71 C24 
sceives 
ata from 
computer 

lemark 

Protocol 

Direction of 
transmission 

a 
Computer 

(nor- send) 

, 
AJ71C24 

Time-out check time 
is set at address 
113H of the buffer 
memory 

Addition within 

(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 *I. 
(3) The AJ71C24 returns an NAK immediately if i t  detects an error as in '2 while communications is 

made in the fuli-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, i t  does not 
give a received data read request to the PC CPU. 

Direction of 
transmission Addition within this range 

a i 

Computer 

E 

AJ71 C24 *2 

Data 
length 

Received data read request 
Vnl) 

Received data read completed 
Ccl" + 111) 

' 
Error 
code 
L  , H  

Data area (Received 
data to be transferred to 

sequence program) 

(abnormal receive) 

Check 

L , H  
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10.5.2 Message format 

(1) Control code 

Signal Code  I Name I (hexadeclrnal) 1 Meaning / Application 

I ENQ I 05H I Enquiry I The code used to begin data send. 

ACK 

(a) Data send from an AJ71C24 to a computer 

NAK 

The AJ71 C24 appends the control code to be transmitted, 

06H 

(b) Data send from a computer to an AJ71C24 

15H 

The AJ71C24 checks the control code received. It is not possible 
to read the control code from a sequence program. 

Acknowledge 

(2) Data length 

The code returned to the mating station 
when data has been received correctly. 

Nagative 
Acknowledge 

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. 

The code returned to the sending stations 
when data has not been receiving correctly. 
(immediately followed by an error code) 

(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). 

(b) Data send from a computer to an AJ71 C24 

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) 

I------------- Data area-4 

Computer 
E 

Q 
05. 

AJ71 C24 

(L) 

Data 
length 
OOOAH 
(Y. , m. 

10 bytes 

b15 (2 be b7 to bl bO 
ill 

Bit data 

..R 'y n7',u1s ..Cu ,,2.. .,4.. ,,:.,; 0 0 6 4 ~  
' ( loo)  

4,. , a. ,a. ,,I" , I , " ,  ,>. , % ,  x.; a<., m. 

expressing 

Check 
sum 

0 2 4 4 ~  
4'. , 02. 

"1 0 P 

(HI 
OOH OAH 

0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 
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(3) Data area 

The data of OOH to FFH code can be processed in a string of 1-byte 
data as the send data. 

(a) Data send from an AJ71C24 to a computer 

The data area to be transmitted is the value written to the send data 
storage area of the AJ71C24 buffer memory by the TO instruction 
in a sequence program. 

The AJ71 C24 transmits the data according to the designated length 
and bytelword units sequentially from the lower address in un- 
changed codes. 

(b) 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 wordlbyte units. 

(4) 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 " I" ,  the check sum is not required. 

(a) Data send from an AJ71C24 to a computer 

The AJ71C24 calculates and adds the check sum. 

If the check sum is not processed, the check sum is not transmitted. 
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(b) Data send from a computer to an AJ71C24 

The AJ71C24 checks and processes the check sum received. It is 
not possible to read the check sum from a sequence program. 

When the setting is "check sum is disabled", the received data 
following the data of the designated length is ignored up to the next 
control code. 

Ixample: Check sum when transmitting "AJ71C24:" and value "100" 
(units: bytes) is processed as follows. 

I.- Data area -4 

(5) Error code 

Computer 

* 
Sum = (3244H 

b15 2 bB b7 b I M  

An error code indicates the error content when an NAK response is 
received. The code is transmitted and received in the range of 0001 H 
to OOFFH. Section 11.2 gives error code details. 

Aemorycontents- 

(a) Data send from an AJ71 C24 to a computer 

AJ71 C24 1 
O A H + O O H + 4 1 H + 4 A H + 3 7 H + 3 1 H + 4 3 H  

+ 32H + 34H + 3AH + 64H + OOH 

E 

Q 
0% 

The AJ71C24 appends the error code 

~t 01 44H 

t 44H 
(L) 

0 

When transmitting an error code, the AJ71C24 writes the same error 
code to its error code storage area in the received data buffer 
memory area. 

~ a ' t s  
length 
OOOA 

LV- , M- 

(b) Data send from a computer to an AJ71C24 

0 

The AJ71C24 writes the received error code to the error code 
storage area in its send data buffer memory area. 

,w I" m7"m1,, ,,C" I" ,c4" ,,:"I 0 0 6 4 ~  
: (100) 

I l * ,  4"" , 37" , 38. , 4 3 " )  J & ,  341, 3.' 6," M. 

In bidirectional communications, check sum and error codes are all binary 
data. Note that in the dedicated protocol, they are handled in ASCII code. 

Check I 
SL 

02. 
0.  

0 0 0 0 0 0 0 0 0 0 1 0  1 0  
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10.6 Processlng an AJ71C24 for Slmultaneous Send In Full-Duplex Mode 

Processing by the AJ71C24 varies depending on the setting (validlinvaiid 
setting at simultaneous transmission) when the computer and the AJ71 C24 
transmit data at the same time to each other. 

Example: 

Computer 

Buffer 
Memory Setting 
(Address 11 4H) 

OOOOH 

OlOIH 

Setting 

Send data : Valid 
Received data : Valid 

Send data : invalid 
Received data : Valid 

Send data : Valid 
Received data : Invalid 

Send data : Invalid 
Received data : invalid 

Processing by AJ71C24 

Send Processing 

After completing data send ((1)- 
I ) .  the AJ71C24 waits for 
response ((1)-2) while checking 
time-out error. 
Normal or abnormal send com- 
pletion is confirmed by response 
and its status is transmitted to the 
sequence program via the buffer 
memory. 

After completing data send ((1)- 
I) ,  theAJ71-4 transmits the se- 
quence program of a 
simutlaneous transmission error 
(error code: 3) via the buffer 
mernow. 
The AJ?~ ~ 2 4  does not wait for a 
response ((1)-2). 

After completing data send ((1)- 
I ) ,  the AJ71C24 waits for a 
response ((1)-2) while checking 
time-out error. 
Normal or abnormal send com- 
plet ion is confirmed by a 
resDonse and its status is trans- 
mitted to the sequence program 
via the buffer memory. 

After completing data send ((1)- 
1). the AJ71C24 transmits the se- 
quence program of a 
simultaneous transmission error 
(error code: 3) via the buffer 
memory. 
The AJ71C24 does not wait for a 
response ((1)-2). 

Receive Processing 

After comDletina data receive 
((2)-l),the~~71~>4transmitsthe 
response ((2)-2). 
The received data and receive 
result are transmitted to the se- 
quence program via the buffer 
memory 

After completing data receive 
((2)-I), theAJ7IC24transmitsthe 
response ((2)-2). 
The receive data and receive 
resutl are transmitted to the se- 
quence program via the buffer 
memory. 

Data receive ((2)-1) is ignored 
and received data is discarded. 
The response ((2)-2 is not trans- 
mitted. 
Data receive is not transmitted to 
the sequence program. 

Data receive ((2)-I) is ignored 
and received data is discarded. 
The response ((2)-2 is not trans- 
mitted. 
Data receive is not transmitted to 
the sequence program. 
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10.7 Basic Program to ReadIWrite 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. DFRO, DFROP) 

Data is read from the buffer memory bidirectional receive area (default: 
80H to FFH). 

PC CPU AJ71 C24 

Buffer memory (bidirectional receive area) 

(1) 
xnl (Received data read requesl) r- - 
y,,,+,,l (Received data read completed) (4) 

L- 

(1) Read request 
(') Received data length read Reads the received data length from the no-protocol received 

data length storage area of buffer memory when the read request 
signal V n l )  is turned ON. 

MOVP 1 D 1 Z Stores the read data length to the index register (2) 

Turns ON the read completed signal (Y(n+l)l) alter the recieved 
data has been read 

(3) Received data read 

4 FROMP 1 1 n2 I I 1- 
(4) Read completed 

* Data read by program (3) is processed as the recieved data. 

Readsthe received data of the read received data length from the 
received data storage area of buffer memory. 

Example: To read the data of (n+ l )  words from the area, beginning with 
buffer memory address 80H, to the area beginning with DO when the 
AJ71C24 110 numbers are allocated to 130 to 14F (unit: word). 

r----------- 
From buffer memory 

- - - - - - - 

- - - - - - - 
Received data 
- - - - - - - From buffer memory 

(area beginning with 81 H) 
Y141 --- 



10. COMMUNICATIONS IN THE BIDIRECTIONAL MODE 
MELSEC-A 

(2) Writing data to the send area (TO, TOP, DTO, DTOP) 

Data written to the bidirectional send area (default: OH to 7FH). 

PC CPU AJ71 C24 

1 Buffer memory (bidirectional send area) 

Send data length area storage 

--------------- 
--------------- 
--------------- 

Send data storage area t I 
--------------- 
--------------- i 

Y[n+r)O (Send request) 

XnO (Send completed) 

Send Send 

Sets the send data and send data length when 
the send command signal @[I) is turned ON. 

(4)Send completed I Xno 

I Data size 
(1)Wriiing data length setting 

Writes the send data length and send data to the 

(3)Send request Turns ON the send request signal (Y(n+l)O) after 

(5) Canceling send request Turns OFF the send request signal when the data 
(XnO) is turned ON. 

Example: To transmit 5-word data after writing "ABCDEFG123" to the 
buffer memory area from 1 H when the AJ71 C24 I10 numbers are 
allocated to 60 to 7F. 

Send 
command 
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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 changingthe data receive area. 

Addresses 
(default) 
80H 
81 H 
to 

FFH 

Buffer memory 

Send data length 
- - - - - - - - - - - - -  

Data 
receive 

data Send data 

The unit of received data length 
depends on the setting at address 
103H of the wordlbyte setting area. 

Received data length storage area 
the data length in the received 
message. 
is stored. 

Received data storage area 
Received data is stored sequentially 
from the lowest address. 

If the length of the data area in the message transmitted from the 
computer is greater than the received data storage area (default: 127 
words), split the data area into several blocks so that its length is 
smaller than the received data storage area and append the block 
number to specify each data area block. 

Message format example: 

(2) Reading received data 

The AJ71C24 makes a read request to the PC CPU at the following 
timing (the timing at which the X IA I  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. 

If the check sum is processed, when the check sum has been 
received with the above mentioned data area. 

Example: 

Wordibyte 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 (Xnl) 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+l ) l ) .  

-1 Check 
sum 

L # H  - 
Data area 

, I 

Block : 
No. ; Data 

L H ,  

N 
Q 

I-;--- 1- 

Data 
length 

L , H  
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(3) Data receive processing 

Turns ON read 
request signal Xnl C 
after the set data 
length has been 
received. 

heck sum disabled I 
I - 

Received data read request Xnl 

Received data read completed Yp+q 1 

PC CPU (program) 

Computer 

(4) Data receive program examples 

xample 1 Check sum enabled, in word units (buffer memory area allocation: default) I 
*o store "AJ71C24 [ I", received from a computer, to  DO to D4 of a PC CPU. 
AJ71C24 I10 address: 1AO to 1 BF) 

Data 
length 

Computer 

AJ71 C24 

Data 
area 

Received data read 
request XA1 

\ Received 
data length 

Received data read is stored 
completed YlBl 

PC CPU (program) FROM 
processing 

PC CPU program example 

AJ71C24 buffer 
memory 

Sequence program 
data memory 
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ixamole 2 Check sum disabled. in bvte units (receive memory area allocation: default) / 
'0 store "AJ71C24', received from a computer, to DO to D4 of a PC CPU. (AJ71C24 I/O ad- 
Iress: 80 to 9F) 

I 
E I I I I 1 ,  

Computer N 0007H A j J 1 7 1 I 1 c 1 2 : 4 
0 , , , , , ,  

05% 0 7 1 , W ~  41  ~ / 4 ~ ~ 1 3 7 ~ / 3 1 * / 4 3 ~ 1 3 2 ~ / 3 + ~ \  

AJ71 M4 Data area 

Received data read request X81 
Received 
data length 

Received data read completed Y91 is stored 

PC CPU (program) FROM 
processing 

(PC CPU program example) \ 'Y ' /  

memory 
Sequence program 
data memory 

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). 

*When an odd number of bytes of data is received, the higher 8 bits of 
the last address read by the FROM instruction are "OOH". 
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10.9 Transmitting Data In the Bldirectlonal Mode (AJ71C24 -, Computer) 

Transmitting means outputting data which was written to the bidirec- 
tional mode send buffer memory area (hereafter referred to as the send 
area), from the AJ71C24 to a computer in response to turning ON the 
PC CPU send request signal (Y(n+l)O). 

(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+l)O) 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. 

Addresses 
(defaun) 

OH 
1H 
to 

7FH 

Buffer memory 
Send data length storage area 
Designate the length of data to be 
sent with the TO instruction. 
Designated value is transmitted as 
the data length. 
Send data storage area 
Send data is transmitted sequentially 
from the lowest address. 

Send 
area 

Send data length 
------....... 

Send data 
----.. P---- 
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(2) Data transmitting procedure 

rocedure (Check sum disabled) I 

Computer 

AJ71 C24 
length 

Send request Y ( n + r )  0 

Send completed XnO 

PC CPU TO processing The send completed signal XnO 

(program) Send data length Turned ONiOFF by program is turned ON when the response 
Data to be send message is received. 

I 

(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 101 H (data 
send error storage area) in the special applications memory area 
(see Sections 10.2 and 11.2). 

(2) The send data length written to the head address is transmitted as 
the data length. 
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(3) Transmission program examples 

:xample 1 Check sum enabled, in word units (buffer memory area allocation: default) I 
To transmit "AJ71C24 (1" from the PC CPU to a computer after writing it to buffer memory. 
:AJ71C24 I10 address: 80 to 9F) 

A 
C 
K 

Computer ~6. - 
AJ71C24 E 8 8 ,  

N 0004H A J : 7  l : ~ 2 1 4 [ ]  OlCOH 
0 t , ,  

m. ru. ,m. u . , a . ~ a . , x . l ~ ~ , a . I ~ ~ , e ~  a.,or. -~ 
\ \ Data area 

Send request 

Send completed 

ASC I AJ71C24 [ I  I Dl  

MOVP I K4 I* 
Send instruction 

I TOP I H8 ( HO I W 1 K5 
2 
4 

Send 

Send data length 
Address 

00,. 04, 

data 
Sequence program AJ71 C24 

Data memory Buffer memory 

......... B M I  W is on, error processing is executed 
according to error code stored in D l  W. 
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xample 2 Check sum disabled, in byte units (send data area allocation: default)] 

To transmit character data "AJ71C24 [ 1" and integer data "123' (decimal) from the PC CPU to 
3 computer after writing it to buffer memory. (AJ71C24 I/O address: 80 to SF) 

, Send data length 

XO X80 Y9U 

i l+~Ykk-rj ASC I AJ71C24[ ] I Dl / 
f 

L OOH, 78,  / 
(6) Send 

data (3) <quence program AJ71 C24 
Data memory Buffer memoly 

......... If MlOO is ON, error processing is executed 
according to error code stored in D100. 

*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 OOH and FFH. 

If several errors occur simultaneously, the codewith the lowest numbertakes 
precedence and is transmitted. 

If any of the following errors occur, the transmission seauences are initial- 
izedand LEDs 2 - ~ 3 ~ a n d  4-NEU (LED Nos. 4 and 7) are'turned ON 

Table 11.1 Error Code List 

OOH 

Error 

Disable 
during 
RUN 

Parity 
error 

Sum 
check 
error 

Protocol 
error 

Framing 
error 

Overrun 
error 

>haracter 
nrea error 

- 

Error Description 

Invalid access has been made during RUN. 
(1) Data has been written to a PC CPU with 

the SW22 OFF (write disable during RUN). 
(2) Sequence program and parameters have 

been written. 

Parity error 
With the SW16 ON (parify enabled), the 
party cneck result does not match the 
slate of SW17 loddlcvcn oaritvl. . ,, 

Sum check error 

With the SW21 ON (sum check enabled), 
the sum check result of received data 
does not match the sum check code of 
transmitted data, i.e., send data is dif- 
ferent from received data. 

~ - 

Communications protocol not valid. 
Communications have been made with a 
protocol different from the one set by the 
mode setting switch. 

Framing error 
Data does not match the setting of SW18 
(stop bit). 

Overrun error 

New data has been transmitted before 
AJ71 C24 receives all the preceding data. 

Character area A, 8,  or C error, or designated 
command does not exist. 

(1) The designation of the character area A, 
8, or C for the control protocol set with the 
mode setting switch is not correct. 

(2) A command used with the protocol does 
not exist. 
(For example, a subsequence program was 
designated to be used with A1N or A2NCPU.) 
The set device number does not exist in the 
set PC CPU. 

(3) The device number is not set with the re- 
quired number of characters. 
(ACPU common command: 5 characters, 
AnACPU dedicated command: 7 characters) 

- 
Indicator 
LED No. 

2-CIN 
(LED No.16) 

4CIN 
(LED No.20) 

2-PIS 
(LED No.17) 

4-PIS 
(LEO No.21) 

2-PIS 
(LED No.17) 

4-PIS 
(LED No.21) 

2-PRO 
(LED No.18) 

4-PRO 
(LED No.22) 

2-sio 
(LED No.19) 

4-SIO 
(LED No.23) 

2-510 
(LED No.19) 

4510 
(LED No.23) 

2-PRO 
(LED No.18) 

4-PRO 
(LED No.22) 

Corrective Actions 

(1) Start communicationss 
after turning ON SW22. 

(2) Write parameters after set- 
ting the PC CPU to STOP. 

Check control protocol, 
change the SW setting 01 

data. 

Check data transmitted from 
computer and sum check 
result. Correct invalid data. 

Check and correct the mode 
setting switch position and 
control protocol and restart 
data communications. 

Change the setting of SW18 
or the control protocol. 

Decrease the data transmis- 
sion speed and restart data 
communications. 

(1) Check and correct the char- 
acter area A,B, or C and 
restart data communica- 
tions. 

(2) See the functions list in 
Section 3.3.1 and the 
ACPU User's Manual to cor- 
rect the designated com- 
mands, and restart data 
communications. 

(3) See Section 8.7.1 to cor- 
rect the number of setting 
characters of the device 
number, and restart data 
communications. 
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1 Error 

07H Character 
error 

PC CPU 
08H access 

/ PC CPU 
10H number 

1 1 H Mode erro! 

12H 

18H Remote 
error 

Special 
function 
module 
designa- 
tion error 

13H 

Special 
21H function 

module 

Program 
step 
number 
designa- 
tion error 

I bus error 

Error Description 

Character error received. 

A character other than 'A lo  2'. '0 to 9'. ' ' 

an0 conlro cooes n Sectnon 8 4 5 ( 1 )  has 
been 

Buffer memory is unable to make communica- 
tions with the PC CPU. 

The PC CPU is not the type mentioned in  
Section 2.2. 

Defined PC CPU number does not exist. 

The PC CPU number designated with the 
protocol was not the self (FFH) or a station 
number set with the MELSECNET link 
parameters. 

Incorrect communications between an 
AJ71 C24 and a PC CPU. 

Atter the AJ71 C24 has correctly received a 
request from the computer, normal data 
communications is not performed between 
the AJ71 C24 and PC CPU due to  noise or 
some other reason. 

Special function module designation error. 

A spec al tdnc l~on moddle, havmg o ~ f f e r  
memory and c3paoIe of perform ng aara 
communtcnt ons is no1 plscca n 1nc 
dcslanaled s ~ c c  al fdnctmn m o d ~ l c  
numiber's pokition. Or the module number 
is wrong. 

Error in the designation of a sequence pro- 
gram step number. 

A step number was designated which lies 
outside the program range designated by 
the PC CPU parameters. 

Remote RUNISTOP impossible. 

Remote STOPIPAUSE has already been ex- 
ecuted from another module (such as 
another AJ71 C24). 

Access was made to a stat on with r ih  cn  
commun callons has been dlsconllnded 

Memory access to the special function module 
cannot be made (for command TR, TW). 

(1) Special function module control bus error. 
(2) Special function module breakdown. 

Indicator 
LED No. 

2-PRO 
(LED No.18) 

4-PRO 
(LED No.22) 

2-CIN 
(LED No.16) 

4-CIN 
(LED No.20) 

2-CIN 
(LED No.16) 

4-CIN 
(LED No.20) 

2-CIN 
(LED No.16) 

4-CIN 
(LED No.20) 

2-PRO 
(LED No.18) 

4-PRO 
(LED No.22) 

2-PRO 
(LED No.18) 

4-PRO 
(LED No.22) 

2-CIN 
(LED No.16) 

4-CIN 
(LED No.20) 

2-CIN 
(LED No.16) 

4-CIN 
(LED No.20) 

Corrective Actions 

Check and correct data. 

Use a PC CPU which can per- 
form data communications. 

Change the PC CPU number 
to the self (FFH) or a station 
number set with the MELSEC- 
NET link parameters, and res- 
tart data communications. 

Restart data communications. 
If the error recurs, (a) check 
for noise andlor other causes, 
or (b) replace the AJ71C24. 
Restart data communications. 

Check control protocol data 
or change the special func- 
tion module location. 

Designate a step number 
which lies within the desig- 
nated range, or change the 
parameters and restari trans- 
mission. 

Check for and reset remote 
STOPIPAUSE from another 
module. 

Check the state of data link. 

PC CPU, base unit, special 
function module or AJ71C24 
hardware fault. Consult the 
nearest Mitsubishi repre- 
sentative. 

piq 
(1) Error codes OOH 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 (l-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 01 H, 01 H is transmitted first, 
and then 0 0 ~  is transmitted.) 

Table 11.2 Error Code List 

Error Code 
'lexadecimal Error Descriptions 

Send data length error 

Response message time-out error 

Simultaneous transmission error 

Error code is not received when the 
NAK code is received 

Errors designated by the usel 

SIO error at data receive 
Framing error 
Overrun error 

Check sum error 
Parity error (only at data receive) 

Received data length error 

Received data time-out error 

Corrective Actions 

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.) 

Set the computer so that it transmits the response message 
(in response to the data received from the AJ7tC24) to the 
AJ71 C24 within the set value of the time-out time setting 
area (address 113H) in the AJ71C24 buffer memory. 

Either (a) interlock the computer with the AJ7tC24 so that 
they cannot begin transmitting data simultaneously to each 
other, or (b) set the data validlinvalid setting area (address 
t14H) in the AJ7tC24 buffer memory to 'valid'. 

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. 

These error codes are added to immediately after the NAK 
code. 
Take corrective actions according to the procedure fixed 
by user. 

Transmit data from the computer according to the follow- 
ing settings with the AJ71C24 (see Section 4.3.2 for 
SWl2 to SW18). 

Data bit length with SWt2 
Transmission speed with SW13 to SW15 
Stop bit length with SW18 

Use insulation transformers (noise-cutting transformers) 
to eliminate noise. 

To transmit the check sum to the AJ71 C24, obtain the 
check sum as described in Section 10.5.2. 
Set the check sum enableldisable setting area (address 
t15H) in the AJ71 C24 buffer memory to 'disable', so that 
the check sum is not transmitted. 
Transmit data from the computer accord ng to settings 
witn SWt6 and SW17 of the AJ7tC24. 

Either (a) make the data part length and the set value of 
the data part length of the receive message less than the 
size of the received data storage area, or (b) transmit 
correctly the data length (000tH or more) contained in the 
message which is transmitted to the AJ71C24. 

(Data which does not have the data part cannot be 
transmitted usina the bidirectional mode.) - ~ ~ ~ ~~~~ 

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 memorv) 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: 

f Error 

YES See Section 11.3.2 when the 'RUN' LEO is 
AJ71C24 OFF? turned OFF. 

- 
YES See Section 11.3.3 when the neutral state does 

not change. 

YES See Section 11.3.4 when the BC/N (LEO No. 

16) or 4-C/N (LED No. 20) is turned ON. 

- 
YES If only 'NAK' is received, an 'error code' is 

Is only NAK received? transmitted according to the protocol. Check 
the error codes in Sections 11.1 or 11.2. 

Is undecoded data See Section 11.3.6 when undecoded data is 
transmitted. 
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11.3.2 When the 'RUN' LED is turned OFF 

The 'RUN' LED is OFF + 
NO After correcting the switch 

setting, resd the PC CPU. I 
I 

Is the 'RUN' LED ON? 

Eliminate the error and reset. 

Is the power ON? 
NO 

Turn the power ON. 

I 
YES 

Is the 'RUN' LED ON? 

NO Adjust the line voltage to the 
designated range. I 

I 

insufficient power capacity. 

NO Replace with a higher capacity 
power supply module. 

influenced the AJ71C24's 
operation. To reset, switch 
power OFF, then ON. I 

NO 
is the 'RUN' LED ON? Consult the nearest Mitsubishi 

representative. 
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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. 

change. 

and AJ71C24 settings 

Mitsubishi 

(see Section 4.3.2). I 
NO NO 

1 I 

3 
(1) Check point *I 

Make sure the AJ71C24 RD 
signal line is connected to the 
computer SD signal line. 
Check the multidrop line 
connection. 

(2) Check point *2 
*Make sure the AJ71C24 SD 

signal line is connected to the 
computer RD signal line. 
Check the multidrop line 
connection. 

Connect the signal line 
(see Section 4.5). 

Conned the signal line 
(see Section 4.5). 

NO NO 

I I 
Transmit data from the YES YES 
computer. 

Send data which 
complies with the set 
dedicated protocol. 

RS422 RS-422 

I I 
NO 

I 
Either (a) set the CD signal 

NO so that it is always ON during 
full-duplex communications, 
or (b) set the RS-23C CD 

Keep the data terminal 
ready signal ON. 

terminal check to 'disabled'. 
Set the RS-B2C CD terminal 
check to 'enabled' during 
half-duplex communications. 
Also, set the computer so 
that the signal turns ONIOFF 
using the timing mentioned 
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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 LEO No. 16 or No. 20 ON? 0 
Is the PC CPU NO 

I 
Replace the PC CPU with the type 
of PC CPU mentioned in Section 
2.2 or with an AJ72P251R25. 

NO 

I 

Reset the relevant PC CPU. 

NO 

NO 
data been transmitted 1 

mop the PC CPU, or depending on 
communications data, set write 
during RUN of the AJ71C24 to 
'enabled'. 

NO 

Is the 

1 

Check and correct the I10 number. - 
NO 

module operating 1 
Special function module control 
bus error. Possible PC CPU I 
module, base unit, or special 

Consult the nearest Mitsubishi 
representative. I 

Change modules. 

Consult the nearest Mitsubishi 
representative. I 
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11.3.5 When communications sometimes fails 

f Communications sometimes fails. 7 

Is the computer 

multidrop link? 

Set mode to '1 ' to '8'. m 

Is the signal cable connection 

Change the cable or correct the 
RS-422 I YES connection. 

Link the PC CPU with a computer in 
a 1 :l 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. 

Consult the nearest Mitsubishi 
representative. 

When the AJ71C24 CD signal in the 
full-duplex transmission is 
controlled by the computer, either 
(a) control the signal so that it is 
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, set the 
computer so that the signal turns 
ONIOFF at the timing mentioned in 
Section 5.4. 

I 
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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. - 
I 

Correct the parity selling. 

1 

Correct the data length setting. I 
I 

Correct the stop bit setting. 

1 
Match the computer and the 
AJ71CZ4 transmission speed settings. 

1 
Set the terminal resistance to 
'present'. 

Are all interfaces 
set to mode 1 to 8 to work I 

Set the modes correctly. 

Consult the nearest Mitsubishi * If mode 9 to D is set when intelfaces 
are working independently, noise 
interference may occur between used 
and unused interlaces. 
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APPENDICES 

B 
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 AJ71C2446 computer link module (hereafter called the AJ71C24- 
S6). These precautions cover compatibility with the AJ71C24 computer link 
module (hereafter called the AJ71 C24), 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 AJ71C2446 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 AJ71 C24 

1.2 Precautions When Using Existing Programs 

(1) Buffer memory readlwrite operations (CR and CW commands) 

Addresses lOOH to 11FH in the buffer memory of the AJ71C24-S6 are 
allocated for special applications. 

Therefore, to read buffer memory orwrite data to the buffer memory using 
the CR or CW commands, use the memory areas in addresses 120H and 
above. 

(2) Inputloutput for PC CPU 

The READY signal Xn7 is provided for the AJ71C24-S6. 

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. 

(3) Communications time 

The time required for communications with a PC CPU differs between the 
AJ71C24 and the AJ71C24-S6. The User's Manual for each type of 
module gives details. 

APP - 1 
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1.3 Function Comparison 

\ 
Module 

Function - 
See 

Section 

Xn7 of the 110 signals for the PC 
CPU is used as the READY signal. 

Module READY signal 

4lways checked. Set whether or not the AJ71 C24-S6 
checks the CD signal. 

RS-232C CD terminal check 

I Since the ONIOFF 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. 

The request signai to turn the error 
display OFF can be output with a 
sequence program. 

Error occurrence is 
:onfirmed by the 
.ED on the front 
>anel of the module. 

Display area 
rransmission error 
nformation 

the error 
display 

The PC CPU must 
,e reset. 

- Com- 
mand 

Batch read Y Extension file registers (R) are 
read in units of each register. 

Data is written to extension file 
registers (R) in units of each 
register. 

To write data, block numbers and 
device numbers are designated for 
the extension file registers (R) at 
random in units of each register. 

The extension file registers (R) to 
be monitored are set in units of 
each moister. 

Batch write I EW 

Exten- 
sion file 
registers 

Micro- 
computer 
program 

Com- 
ment 

rest 
(random write) 

Monitor data EM 
registration 

Monitor IIE 
- 

The extension file registers (R), set 
for monitoring, are monitored. 

Main microcomputer program is 
read. 

Sub microcomputer program is 
read. 

Main microcomputer program is 
written. 

Sub microcomputer program is 
written. 

Comments are read from memory. 

Comments are written to memory. 

The send request can be output 
from the PC CPU for data 
transmission with dedicated 
protocols 1 to 4. 

Batch 
read 

edi- 
ated 
rotoco 
to 4 

- 

Batch 
write 

Batch read 

Batch write 

)ata transmission 
itart is controlled by 
he computer. 

:ommunications is 
)ossibie only with 
he PC CPU which 
s loaded with the 
\J71 C24. 

Communications is possible with a 
PC CPU which is not loaded with 
the AJ71C24 in MELSECNET. 

Communications with the PC CPU 
in MELSECNET 

Using AnACPU dedicated 
commands, data communications 
is possible with all device 
memories, extension file registers, 
and extension comments of an 
A2AIA3ACPU. 

Data communications using 
AnACPU dedicated commands 
with an A2ACPU(-S1) and A3ACPU. 

- 

APP - 2 
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AJ71 C24 

?xed at CR, LF 
ODH, OAH) 

see 
Section 

No- 
Protocol 

Bidirec- 
tional 

Setting the receive 
completed code 

Setting the 
receive-completion 
data length 
(Data receive by 
fixed length) 

Sendlreceive data 
unit setting 
(wordlbyte) 

Setting is possible as required. 
(Default : CR, LF [ODH, OAH]) 

Setting is possible as required. 
(Default : 127 words) 

:ixed at 127 words 
254 bytes) 

Setting is possible as required 
('words' or 'bytes'). 
(Default : Words) 

Setting is possible as required 
excluding the memory area of 100H to  
l l F H  

-ixed at 'words' 

.. 
-,xed as below: 

Head address OH 
Buffer memory size 80H 

Setting the send 
buffer memory Head address ['Default : Buffer memory size 8oH OH I 

Setting is possible as required 
excluding the memory area of 100H to  
11 FH. 

-. 
-,xed as below: 

Head address 80H 
Buffer memory size 80H 

Setting receive 
buffer memory Head address 

(Default : Buffer memory size 80H 

To clear the received 
Jata after an error 
x c u r s ,  the CPU must be 
.eset. This means that 
h e  data received using 
:he dedicated protocol is 
nlso cleared at the same 
:?me. 

The data received in  the no-protocol 
mode can only be  cleared (without 
influencing the communications using 
the dedicated protocol) by using s 
sequence program. 

Receive data clear 
request 

Data 
communications 
control with a 

Data communications with a computer 
in the bidirectional mode is possible. 
(Possible in  a l - t o - l  base system 
configuration) computer 

(RS-232C or RS-422) 

Data communications with an external 
device supporting the half-duplex 
transmission function can be  
controlled according to the setting by 
the user. 

Data communications control in 
the haif-duplex transmission 
(RS-232C) 

Data communications in the multidrop 
link in  which the ratio of computers to  
PC CPUs is 'm : n' is possible. 

'm : n' multidrop link 

APP - 3 
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APPENDIX 2. Precautions Concerning Compatibility and the Use of Existing 
Programs Prepared for the AJ71C2443 Computer Link Module 

The following sections describe precautions which should be taken when 
using the AJ71C24-S6 computer link module. These precautions cover com- 
patibility with the AJ71C2443 computer link module (hereafter called the 
AJ71C24-S3), the use of existing programs prepared for the AJ71C2433, and 
procedures for changing, adding, and installing modules to the existing net- 
work. 

2.1 Compatibility 

The AJ71C24-S6 and the AJ71C24-S3 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 theAJ71C24-S3. 

2.2 Precautions When Using Existing Programs 

(1) Communications time 

The time required for communications with a PC CPU differs between the 
AJ71C263 and the AJ71C2446. 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(-Sl), A3ACPU, etc. are changed. 

CPU Model Name I AJ71C24-53 I AJ71 C24-S6 I 
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2.3 Function Comparison 

Data 
communications 

Dedicated using AnACPU 
protocols 1 dedicated 
to 4 commands with the 

A2ACPU(.Sl) and 
A3ACPU. 

communications 

computer 
(RS-232C or RS-422) 

Data communications control i n  the 
half-duplex transmission (RS-232C) 

'm : n' multidrop link 

Using the AnACPU dedicated 
commands, data communications is 
possible with al l  device memories, 
extension fi le registers, and extension 
comments of the A2AlA3ACPU. 

Data communications with a computer 
in  the bidirectional mode is possible. 
(Possible in  a l- to-1 base system 
configuration) 

Data communications with an external 
device supporting the hslf-duplex 
transmission function can be  
controlled according to the setting by 
the user. 

Data communications in the multidrop 
link in which the ratio of computers to 
PC CPUs is 'm : n' is possible. 

See 
Sect ion 

3.3.1 (2) 
8 

7.5 
10 

5 

6 

- 
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APPENDIX 3. ASCII Code Table 

Character codes used for the computer link are shown below. (7-bit codes) 

NUL 
SOH 
STX 
ETX 
EOT 
E N 0  

1 

001 

DLE 
DCl  
DC2 
OC3 
DC4 
NAK 

SYN 
ETB 
CAN 
EM 

SUB 

ESC 
FS 
GS 
RS 
vs 

APP - 6 
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APPENDIX 4. DTR Control 

This appendix explains DTR control. 

(1) 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. 

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

Under the following conditions, the AJ71C24 temporarily stores 
received data to its OS area. When transfer to the no-protocol receive 
buffer memory is enabled (read request signal X n l  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. 

(3) The size of the receive data storage area of AJ71 C24 OS area is 279 
bytes. It turns the DTR signal ON and OFF as follows: 

*less than 10 bytes storage area free : OFF 

more than 41 bytes storage area free : ON 

(4) 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. 

(OFF: receive disabled) I 
Receive 

ON ON 

ready AJ71C24 memorv AJ71C24 memory 

(0s area) (0s area) 

OFF 

279 byte] 
storage) 

Free area 

OFF 

279 bytes 

110 bytes 

OTR signal 
(ON : receive enabled 'i I 

(Data 
storage) 

APP - 7 
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APPENDIX 5. Communications Time between a PC CPU and an AJ71C24 

When the PC CPU is in the run state, data is processed after executing the 
END instruction in response to a request from the AJ71C24. Section 3.3.1 
gives the minimum number of devices processed per communications. 

The intervening times (i.e. by how much the scan time increases) for each 
processing operation and its corresponding processing times (indicated in 
number of scans) are shown below. 

(1) ACPU common command 

Device 
memory 

ixtension 
ile 
egister 

3uffer 
nemory 

I I Intervening Times (Scan Time increases)- -! Scan Processing quired Count for Re- 

A3N 

Batch 
read 

Batch 
write 

Random write 

Bit units 

Word 
devices 

Test 
(ran- 
dom 
write) 

Monitor I ME I 1.75 ms 1 0.98 ms 1 1.42 ms I de:Les I 1 scan 

Bit units 

Word 
devices 

APP - 8 

BR 

WR 

Bit units 

devices 

BW 

WW 

0.76 ms 

1.13 ms 

BT 

WT 

1.13 ms 

1.13 ms 

0.57 ms 

0.81 ms 

1.13 ms 

1.13 ms 

0.94 ms 

0.84 ms 

1.38 ms 

2.42 ms 

0.90 ms 

0.90 ms 

1.06 ms 

2.60 ms 

256 
devices 

64 
devices 

1.06 ms 

1.06 ms 

scan 
(2 scans for 
device 'R' only) 

160 
devices 

64 
devices 

2 scans 
scan when 

'enable during 
RUN' is set [ex- 
cluding R]) 

20 
devices 

10 
devices 

2 scans 
(1 scan when 
'enable during 
RUN' is set [ex- 
eluding RI) 
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Intervening Times (Scan T h e  Increases) 

Access 
Data 
Unit 

A2A, 
A3A 

FROM in- 
struction 
process- 
ing  time 
+ 0.75 
msec 

Scan Count Re- 
quired tor 
Processing A3H 

FROM in- 
struction 
process- 
ing  time 
+ 0.81 
msec 

I I 

Batch read TR FROM in- 
struction 

Special function 
nodule buffer 
memory 

1 scan 

2 scans 
(1 scan when 
'enable during 
RUN' is set) 

process- 
ing  time 

Batch write Tw + 1.13 
msec 

128 
bytes 

Batch 
read 

Main I MR 1 1.20 ms 
1 scan 

Sequence 
program 34 steps 

Batch 
write 

Main I MW 1 0.67 ms 2 scans 
(1 scan when 
'enable during 
RUN' is set) Sub I SW 1 0.67 ms 

Batch 
read 

Main I UR I 1.35 ms 

Microcom- 
puter pro- 
gram Main 

Sub 1.53 rns 

128 
bytes 

'10- 

gram 
2 scans 

Batch 
write 

2 scans Comment 

Parameter 

Batch read 

Batch write 

128 
bytes 

- 

128 
bytes - 

- 

2 scans Batch read I PR 1 0.68 ms 

Analysis request 

Remote RUN 

Remote STOP 

PC type read PC 

GW 

PC CPU 

Global 
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(2) AnACPU dedicated command 

Intervening Times 

Scan Count Required for 
mand Processing 

file 

rogram Extension 
comment 

Batch read 

Batch write 

Bit units 

Test 
(random write) 

Bit units 

Monitor data 
registration 

Monitor 

(1) The PC CPU can only process one of these operations with each END 
processing. If the A6GPP and AJ71C24 access a given PC CPU at the 
same time, one processing must wait until the other processing is 
completed. Therefore, the scan count required for processing further 
increases. . 

JR 

Bit units 

Word units 

Word units 

Direct read 

Direct write 

Batch read 

Batch write 

(2) Even though communications using AJ71C24 is not performed, scan 
time increases 0.2 msec (0.1 msec with A3HCPU, A2ACPU(S1), and 
A3ACPU). 

Word units I OR 1 2.07 ms 1 64 devices 

JW 

Bit units 

Word units 

Bit units 

APP- 10 

1.19 ms 

(2 'R' Only) 

JT 

QT 

MQ 

NR 

NW 

DR 

DW 

256 devices 

0.99 ms 
(1 scan when 'enable 
during RUN' is set [exclud- 
in,, ~ 1 ,  Word units 

1 scan 

JM 

QM 

MJ 

160 devices 

0.91 rns 

0.93 rns 

1.35 ms 

2.30 ms 

2.57 ms 

2.31 ms 

2 59 ms 

QW 

- 

1.34 ms 

20 devices 

10 devices 

20 devices 

64 devices 

64 devices 

128 bytes 

2.32 ms 
- - -  - 

(1 scan when 'enable 
during RUN' is set [exclud- 
ing ~ 1 )  

- 

40 devices 

3 scans 
(4 scans when a set range 
covers several blocks) 

2 scans 

64 devices 

- 
1 scan for device 'R' only 
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APPENDIX 6. Precautions During Communications When Using RS-422 Interface 

(1) The following figure shows the hardware structure for the data trans- 
mission from the AJ71 C24 to the computer. 

Received data 
High impedance control 

AJ71 CZ4 

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 
-v-/J 

Composition of 1 character 
S e n d d a t a k ~  - 

- - - 
Character 

Stop bit (1 to 2 bits) 

Stalt bit$ bit) pArity (0 to 1 bit) 
(7 to 8 bits) 

Transmission from the AJ71C24 
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(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 aframing 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. 

When a computer has a pull-up/down register, wrong data is not received. 

When a computer does not have a pull-upldown register, insert a resis- 
tance (4.7 KR 114W as a standard resistance value) to prevent a receive 
of wrong data. 

I M Computer 
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APPENDIX 7. Special Function Module Buffer Memory Addresses 

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) A68AD analog-digital converter module 

Buffer Memory Contents 

Number of channels 

Averaging processing specification 

CHI averaging time, count 

CH2 averaging time, count 

CH3 averaging time, count 

CH4 averaging time, count 

CH5 averaging time, count 

CH6 averaging time, count 

CH7 averaging time, count 

(2) A62DA digital-analog converter module 

CHI digital output value 

CH2 digital output value 

CH3 digital output value 

CH4 digital output value 

CH5 digital output value 

CH6 digital output value 

CH7 digital output value 

CH8 digital output value 

Write data error code 

Address Set with 
FROMITO In- 

struct ion 

0 

1 

2 

3 

4 

5 

6 

7 

Address Set by Computer 

90H 

APP - 13 

Lower 8 b i ts  

80H 

82H 

84H 

86H 

88H 

8AH 

8CH 

8EH 

CH8 averaging time, count 

94H 

96H 

98H 

9AH 

9CH 

9EH 

AOH 

A2H 

C4H 

Buffer Memory Contents 

CH1 digital value 

CH2 digital value 

CHI voltage set value check code 

CH2 voltage set value check code 

CH1 voltage set value check code 

CH2 voltage set value check code 

Higher 8 b i ts  

81 H 

83H 

85H 

87H 

89H 

8BH 

8DH 

8FH 

91 H 8 

92H 

95H 

97H 

99H 

9BH 

9DH 

9FH 

A1 H 

A3H 

C5H 

10 

11 

12 

13 

14 

15 

16 

17 

34 

Address Set with 
FROMITO Instruc- 

t ion  

0 

1 

2 

3 

4 

5 

Address Set by Computer 

93H 

Lower 8 b i ts  

10H 

12H 

14H 

16H 

18H 

1AH 

9 

Higher 8 bits 

11H 

13H 

15H 

17H 

19H 

1 BH 
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(3) A84AD analog-digital converter module 

I CHI averaging time, count 1 14 I 15 I 2 

Address Set 
with FROMITO 

Instruction 

0 

1 

Buffer Memory Contents 

Unused area 

Averaging processing specification 

CH2 averaging time, count 

CH3 averaging time, count 

CH4 averaging time, count 

CH2 loaded module code 1 4A I 4B I 29 

Address Set by Computer 

. 
I I I 

Lower 8 bits 

10 

12 

16 

18 

1A 

CHI loaded module code 

Higher 8 bits 

11 

13 

CH3 loaded module code 

CH4 loaded module code 

CHI temperature set range (offset) 

CHI temperature set range (gain) 

CH2 temperature set range (offset) 

CH2 temperature set range (gain) 

CH3 temperature set range (offset) 

17 

19 

1 B 

48 

CH3 temperature set range (gain) 

3 

4 

5 

4C 

4E 

50 

52 

54 

56 

58 

CH4 temperature set range (gain) 

49 

5A 

28 

4D 

4F 

51 

53 

55 

57 

59 

CH4 temperature set range (offset) I 5C 
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5E 

30 

31 

32 

33 

34 

36 

36 

5B 37 

5D 

SF 

38 

39 
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(4) AD61 ( S l )  high-speed counter module 

I Channel 1 I Channel 2 1 C H I  I CH2 

Buffer Memory Contents 

Current value write 
flower bits) I 82" ( C2H I I 

Address Set b y  Computer 

Unused area (unavailable) 

Address Set wi th FROMITO 
Instruct ion 

80H COH 

1 I 33 I I 

Current value write 
(higher bits) 84H 

85H 

Mode register 86H 

Current value read 
lhiaher bits) I 8AH 1 CAH I _ 

Current value write 
(middle bits) 

- 

Current value read 
(lower bits) 

Current value read 
(middle bits) 

. - I I 3 

\ 8BH CBH 

C4 H 

C5H 

C6H 

Set value readlwrite 
(lower bits) / 8CH I CCH I 

81 H 

83H 

88H 

89H 

6 
Set value readlwrite 
(middle bits) 8DH CDH 

0 
C i  H 

C3H 

2 

Set value readlwrite 
(higher bits) 8EH CEH 7 

32 

34 

C8 H 

C9 H 

\ I 8FH / CFH I I 

APP- 15 

4 

- 

36 
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(5) AD71 (SI) and AD71 -S2 positioning modules 

200H 0 
X-axis positioning start data I 3 i yH  I 2 0  

Address Set with 
FROMITO Instruction Buffer Memory Contents 

Positioning information 

Positioning velocity 

Dwell time 

Positioning address 

Positioning information 

Positioning velocity 

Dwell time 

Positioning address 

X-axis parameter 

Address Set by Com- 
~ u t e r  

Error reset 

Y-axis positioning start data 

392H 
393H 

458H 
to 

5E9H 

to 
X-axis 267FH 

r~~~~~~~ 
~ n g  data 3620H 6672 

393FH I 7& 

201 

300 
to 

500 

to 
4671 

Y-axis 
oosition- 

Y-axis parametel 

X-axis zero return data 

position- 

to 
361 FH 

APP - 16 

ing data 2680H 

to 
6671 

4672 
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(6) AD72 positioning module 

Buffer Memory Contents 

X-axis positioning start data 

Error reset 

Y-axis positioning start data 

Monitor area 

X-axis positioning data 

I 3FA8H I 7892 
Y-axis parameter to to 

3FC7H 791 1 

Address Set by Computer 

200H 
to 

391 H 

392H 
393H 

Y-axis positioning data 

X-axis parameter 

Address Set with FROMITC 
Instruct ion 

0 
to 

200 

201 

458H 
to 

5E9H 

6BOH 
to 

6BFH 

2040H 
to 

2FDFH 
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300 
to 

500 

600 
to 

607 

3872 
to 

5871 

2FEOH 
to 

3F7FH 

3F80H 
to 

X-axis zero return data 

Y-axis zero return data 

5872 
to 

7871 

7872 
to 

3FDOH 
to 

3FDDH 

3FE4H 
to 

3FF1 H 

791 2 
to 

791 7 

7922 
to 

7928 
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(7) A61 LS position detection module 

Compensated present value 
Storage area I 80H I 81H I 0 

Buffer Memory Contents 
Address Set by Computer 

Lower 8 bits I Higher 8 bits 

Overflow detection flag 

Address Set 
with FROMITO 

Instruction 

Resolver rotation speed storage 
area 

Underflow detection flag I 84H I 85H I 2 

82H 

86H 

Measured length 

Compensation value storage area 

Error code storage area 

Battew error detection flag 

83H 

8BH 

~p 

Channel output enable setting 
area for limit switch function 

Program number setting area for 
limit switch function 

Data setting area for positioning 
function 

1 

87H 

Output state storage area 

5 

storage area 
( L) 

8EH 

90H 

92H 

I Address Set by Computer I Address when Connected to a Computer 

3 

89H 88H 

8AH 

94H 

96H 

12 
Target address setting area for 
~ositionina function 

lOOOH 

1lFFH 

1200H 
(Special applications area) 

123FH l l F H  

4 

(H) 

8FH 

91 H 

93H 

7 

8 

9 

95H 

97H 

98H 

Addresses 1000H to 1FFFH of an AJ71C24 designated by a computer are the buffer memory 

addresses used to execute readlwrite with an AJ71C24 which is not connected to a computer. 

8CH 

10 

11 

99H 

1240H 
to 

1 FFFH 

APP- 18 

120H 
to 

7FFH 

8DH 6 
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(9) AD70 positioning module 

I Upper stroke limit I 

Buffer Memory Contents 

I Lower stroke limit I 

Address Set by 
Computer 

Fixed Command pulse magnifica- 
parameter 

Command pulse magnifica- 
tion denominator 

I 

Velocity limit value 

Acceleration time 

I 
. I In-position range 

Variable 
parameter 

Positioning mode 

I I 
I Zero point address 

Deceleration time 

Zero 
return data 

A8 H 
to 

R ? U  

Zero return velocity 

C r e e ~  velocitv 

Position- 
ing data 

DOH 
to 

Travel distance setting after near- 
zero point dog ON 

F8 H 
to 

Positioning address P2 
109H 

DFH 

I Present value change area I 
I Velocitv change area I 

1 Analog output adjustment area I 

control 
Change 
area 

Velocity position, and travel distance 
change area 

JOG velocity area J 120H 
Error counter clear command to 

133H 

I i 
Feed position data 

Actual position data 

Error code (ERR.l) 

Monitor 

Travel distance after near-zero point 

Error code (ERR.2) 

area 

n velocity operation 

Error counter value 

Address St 
with FROM11 

Instruction 

APP- 19 
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(I 0) A62LS position detection module 

Buffer Memory Contents 

I I 

Address Set by 
Computer 

(L) I 80H 

~, I 

Address Set with 
FROMITO 
Instruction 

0 

resent value (sensor binary) 

lutput state of all channels 

rogram number answerback 

lperation mode 

rror code 

imit switch output disable setting 

rogram number setting 

CH. 0 

ositioning target set data (scal- 
i g  binary) 

CH. 1 

resent value (scaling binary) 

(L) I 84H 

88H 

8AH 

8CH 

8EH 

90H 

92H 

CH. 2 

to 

:ti. 15 

IH) 1 82H I 1 

2 

4 

5 

6 

7 

8 

9 

(L) I 94H 

Number of mul t i~ le  doas I 98H I 12 

(H) I 86H I 3 

10 

iH1 I 96H I 11 

- I I 

Dog 9 E6H 51 

OFF position set data (HI I E8H I 52 

Dog 0 
OFF position set data 

13 Dog 0 (L) I 9AH 

(L) I 9EH 

~, I 

ON position set data 

15 

(H) I 9CH I 14 

(HI I AOH I 16 

53 Number of multiple dogs 

54 Dog 0 

I I I 

I I I 

Number of multiple dogs 13CH 94 

EAH 

(L) I ECH 

I I I 

ON position set data 

56 Dog 0 

Dog 9 
OFF position set data 

(H) I EEH I 55 

(L) I FOH 
OFF position set data 

(L) I 138H 

Dog 0 
ON position set data 

Dog 0 
OFF position set data 

Dog 9 
ON position set data 
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(H) I F2H I 57 

92 

13EH 

140H 

142H 

144H 

(L) 

(H) 

('4 

(H) 

, , - 
I 

(H) I 13AH I 93 

95 

96 

97 

98 

(L) 

(HI 

666 Dog 9 

560H 

562H 

(L) I 564H 

664 

665 

OFF position set data 
(H) I 566H I 667 
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(1 1) A61 6DAI d i g i t a l - a n a l o g  converter module 

A61 6DAV digital-analog converter module 

I I 
D-A conversion enableldisable channel I 1 OH OH I 

Buffer Memory Contents 

I I 
-. . 

Unused area (unavailable) - to 
FH I 

Address Set b y  
C o m ~ u t e r  

I I 
.. . 

Address Set with 
FROMITO Instruct ion 

Analog output enableldisable channel 

CH. 0 digital value 

CH. 1 digital value 

CH. 2 digital value 

CH. 3 digital value 

CH. 4 digital value 

CH. 5 digital value 

I I 7H I 12H 

CH. 6 digital value 

CH. 7 digital value 

CH. 8 digital value 

1 H 

30H 

32H 

34H 

36H 

38H 

3AH 

I I 

10H 

11H 

12H 

13H 

14H 

15H 

3CH 

3EH 

40H 

CH. 9 digital value 

CH. B digital value 

CH. C digital value 

CH. D digital value 

CH. E diaital value 

I 

CH. 0 set value check code I 70H 30H I 

16H 

17H 

18H 

- 
CH. F digital value 

Unsed area (unavailable) 

CH. A digital value 44H 1 1AH I 42H 

46H 

48H 

4AH 

4CH 

19H 

1 BH 

1 CH 

1 DH 

I EH 

4EH 

- 

I I 

- 

1 FH 

20H 
to 

2FH 

CH. 1 set value check code 

I I 
~ - 

CH. 3 set value check code 

CH. 5 set value check code 

CH. 6 set value check code 

CH. 7 set value check code 

CH. 2 set value check code I 74 H I 32H 1 72H 

I I 

31 H 

CH. 4 set value check code 78H 1 34H I 76H 

7AH 

7CH 

7EH 

CH. 8 set value check code 

CH. A set value check code 

CH. B set value check code 

CH. C set value check code 

CH. D set value check code 
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33H 

35H 

36H 

37 H 

I I 
. 

CH. 9 set value check code I 82H I 39 H 

80 H 

84H 

86H 

88H 

8AH 

CH. E set value check code 

38 H 

3AH 

3BH 

3CH 

3nH 

CH. F set value check code I 8EH 1 3FH 

8CH 3EH 
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(12) A616AD analog-digital converter module 

I INPUT designation I 10H I OH 

Buffer Contents 

I I 
Digitel outout value 1 14H 7 H  

Address Set by 
Computer 

Direct access 

Address Set with 
FROMITO Instruction 

Error code storage I 1 AH I 5H 

I I 

I - I 
~ ~~ 

I 
-. . 

y:;CH' designs- I 12H 

Sampling cycle designation 

1 H 

I 

Data format selection I 18H I 4H 

16H 

Error-generating multiplex module 
CNT.No. storage 

Unused area (unavailable) 

A61 GAD 

INPUT 0 
AGOMX, AGOMXR 

3 H  

I 

I CH 

- 

2EH 

30H 

INPUT 1 
AGOMX. AGOMXR 

I I 

6H 

FH 

1 OH 

INPUT 2 
AGOMX. AGOMXR 

Conversion 
ensbleldisable 
designation 

32H 11H 

34H 

INPUT 3 
AGOMX. AGOMXR 

INPUT 4 
AGOMX. AGOMXR 

15H 
INPUT 5 
AGOMX, AGOMXR 

I I 

12H 

3AH 

INPUT 6 
AGOMX. AGOMXR 

INPUT 7 
AGOMX, AGOMXR 

Set data setting request 

Unused area (unavailable) 

36H 

38H 

I 
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13H 

14H 

3CH 

3EH 

40H 

- 

INPUT channel digital output value 

Unused area (unaveiiable) 

MX.CH. channel digital output value 

16H 

17H 

18H 

- 
70H 
to 

8EH 

- 

210H 
to 

30EH 

30H 
to 

3FH 

- 

lOOH 
to 

17EH 
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(1 3) A61 6TD temperature-digital converter module 

Data format selection I 1 OH I OH 

Buffer Memory Contents 
Address Set by 

Computer 

Error code storage 

Error-generating A6OMX[]CONNECT 
No. storage 

Address Set with 
FROMITO lnstrucl ion 

I I 

12H 

14H 

Thermocouple type setting error chan- 
nel No, storaoe - I I 

1 H 

2H 

Sampling cycle present data storage 

16H 

Conversion 
enableldisable 
designation 

I I I 

3H 

Unused area (unavailable) 1 - 1 
18H 

2EH 

30H 
to 

3EH 

A61 6TD 

Multiplex module 

Set data setting request 

Disconnection detection enable desig- 
nation 

4H 

FH 

1 OH 
to 

17H 

Unused area (unavailable) 

Digital output value temperature setting 

I I 

Unused area (unavailable) - 

Unused area (unavailable) 1 - 1 
40H 

50H 
to 

5EH 

Disconnection detection channel No. 
storage 

18H 

2OH 
to 

27H 

- 
70H 
to 

8EH 

30H 
to 

3FH 

90H 
to 

9EH 

I I 

I I 

Unused area (unavailable) - 

40H 
to 

47H 

Digital output value range exceeded 
channel No, storage 

Unused area (unavailable) 

Temperature detection value range ex- 
ceeded channel No. storage 

BOH 
to 

BEH 

- 

DOH 
to 

DEH 

INPUT channel digital output value 
storage 

Error compensation value setting 

50H 
to 

57H 

60H 
to 

67H 

I I 

FOH 
to 

FEH 

l l O H  
to 

20EH 

Thermocouple type setting 

I I 
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70H 
to 

7FH 

80H 
to 

FFH 

MX.CH. channel digital output value 
storage 

MX.CH. channel temperature detection 
value storage 

210H 
to 

100H 
to 

310H 
to 

40EH 

410H 
to 

50EH 

180H 
to 

1 FFH 

200H 
to 

27FH 
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(14) AJ71PT32 MELSECNET/MINI master module 

Buffer Memory Contents 

Unused area (unavailable) I - I 

E ta1  number of remote 110 stations 

Address Set by 
Com~ute r  

Unused area lunavaiiabie) I - I 

Address Set with 
FROM/TO lnstructlon 

20H 

Transmission data for batch refresh 

0 

Retry count 

34H 
to 

72H 

Remote 110 station card information 

Unused area (unavailable) 

22H 

10 
to 
41 

Accumulative faulty station detection 

1 

ACH 
to 

B AH 

- 

Unused area (unavailable) 

Faulty station detection 

Unused area (unavailable) 

Receive data for batch refresh 
13AH 

Unused data (unavailable) - 

Line error retry counter 160H 160 

70 
to 
77 

D4H 
to 

DAH 

Unused area (unavailable) 

Communications faulty code 

Faultv detection code 

Retry counter 

90 
to 
93 

- 

E8H 
to 

EEH 

100 
to 

103 

- 
F6H 

F8H 

Split refresh station 

107 

108 

I I 

Unused area (unavailable) 

Transmission data for split refresh I to I to 
476H 555 

- 

Unused area (unavailable) 

I 214H I 250 

- 
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I 278H I 300 

Unused area (unavailable) 

Accumulative input faulty detection 

input faulty station detection 

Receive data for split refresh 

- 

4CCH 

4CEH 

4DOH 
to 

6CEH 

598 

599 

600 
to 

855 
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(1 5) AJ71 C22 multidrop link module 

Buffer Memory Contents 

Number of access slave stations set- 
ting area 

Transmission order setting area 

Storage area for data input from the 1040H 20H 

slave station to to 
107EH 1 3FH 

Address Set b y  
Computer 

1 OOOH 

Setting area far the number of data 
input from the slave station 

Setting area for the number of data out- 
put to the slave station 

(Unavailable) 

Address Set with 
FROMITO Instruct ion 

OH 

1002H 
to 

101 OH 

1 H 
to 
8H 

101 2H 
to 

1020H 

1022H 
to 

1030H 

- 

Storage area for data output to the 
slave station 

Error code storage area 

(16) AJ71C21(S1) terminal interface module 

9H 
to 

10H 

11H 
to 

18H 

Work area 
(User readlwrite area) 

1080H 
to 

lOBEH 

lOCOH 

User area 

40H 
to 

5FH 

60H 

10C2H 
to 

1 FFEH 

Buffer Memory Contents 

61 H 
to 

7FFH 

Address Set by 
Computer 

Special applications area 

System area (unavailable) 

I 1 
- - 

System area (unavailable) - to 
91 FH 

Address Set with 
FROMITO Instruct ion 

Special applications area 
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800H 
to 

810H 

- 

200H 
to 

208H 

209H 
to 

211H 

824H 
to 

212H 
to 
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(1 7) AJ71B62 BINET interface module 

Buffer Memory Contents I Address Set with 
Computer FROMITO Instruction 

Bit data station input information I 
Parameters 

Send data for byte data station 

Receive data for byte data station 
A7CH 

20 H 
to 

l l A H  

Bit data station output information 

Send request flag for byte data station 

0 
to 

125 

19AH 
to 

21 6AH 

218H 
to 

21 EH 

189 
to 

251 

252 
to 

255 

1327 
to 

1330 
Byte data station report received flag 

Byte data station report received data 

Broadcast send data 

A7EH 
to 

A84H 

Broadcast receive data 

Broadcast station number 

Error code 

A86H 
to 

E74H 

E76H 
to 

E86H 

Accumulative faulty station detection 

Faulty station detection 

Svstem error 

EACH 
to 

1331 
to 

1834 

1835 
to 

1843 

E88H 
to 

E96H 

98H 
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1844 
to 

1851 

1852 

ESAH 
to 

EAOH 

EA2H 
to 

EA8H 

EAAH 

1853 
to 

1856 

1857 
to 

1860 

1861 
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APPENDIX 8. Sequence Program Examples Showing How to Output Word Device 
Data to the Printer in the No-protocol Mode 

This program gives an example of outputting the data registers (D), link 
registers (W) and file registers (R), and present values of timers and c o u n t e r s  

to the printer in the no-protocol mode. 

8.1 When Other Than AnACPU is Used 

(I) Sequence program example 

XOC7 
--I 1 -  

XWO 
+ I  pFpz+  

MO XOCO XOC7 YOW 
ASC D10= +w--'-]-:Illylly 
DlSP D l 0  

XOCO + 1 -  
CIRCUIT END 

... RS232C CD terminal check disable is se 

... Print command is converted to pulses. 

... Index (title) is converted to ASCII. 

... Target register contents are converted to 
BCD values. 

... 16bit data is divided into 4-bit groups 

, ... Data is reorganized and converted to 
word units (16 bits). 

. ... Output data is converted to ASCII. 

... CR-LF code is set. 

. .  Send data length is set. 

... Data is output to send buffer memory. 

... Send handshake signal is turned ON. 

... Transmission completed. 

p c i q  
AJ71C24 transmission specification settings for output to  printel 
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Baud rate 

Data length 

Stop bits 

Parity check 

Comments 

KSPR 

2400 

8 

1 

Even 

KGPR-K 

2400 

8 

1 

Even 

K7PR 

9600 

8 

2 

None 

Baud rate can be changed to  2400 

A7PR 

9600 
- 

8 

1 

Even - 
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(2) Procedure for converting data stored in a data register to printer output 
data. 

Since the PC CPU handles numerical data in binary, it is necessary to 
convert datato be printed out from binary (BIN) to ASCII. Data is output 
from the buffer memory to the printer sequentially from the lowest 
address (head address) with the lower 8 bits to the higher 8 bits. 
Therefore, use the sequence program to reorganize the order of the 
data output to the printer. The following program, described in (I), 
gives an example of this conversion. 

Example: Converting '1234' stored in the data register to ASCll 

1 2 0 3  4 

---- Lower 4 bits 

OlSP instruction 
Divide the 16bit data 

(into4-bit groups ) 

0 0 0 0 0 1  0 0 0 0 0 0 0 0 0 0 D X )  

Lower 8 bits Higher 8 bits f 7 Lower 8 bits 

Lower 8 bits k Higher8 bits -f- 7 Lower 8 bits 4 
I 
I 

+pinstructian 
(Converts output + 
\data to word data 

I 

ASC conkrsion 
Aad 30H to each 
8 D i k  10 Converf 
the data to ASCll 

(write the data to 
lthe buffer memory 1 

OZH 

03H 

04H 

05H 

Print out 
D l0  = 1234 
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8.2 When the AnACPU is used 

The following is a program example using A2A(-SI)/A3ACPU dedicated 
instruction (BINDA) to execute the same processing as the program shown 

To output data stored in register D l 0  to KGPR (print data : D l 0  =[  ] [ ] [ ] [ I )  

0 . .  A byte is set as a unit of the send data. 

... RSZ32C CD terminal check disabled is set. 

9 ... Print command is converted to pulse. 

!4 ... M I  for print instructions is set. 

... Index (title) is converted to ASCII. 

... CR LF code is set (for printing). 

... The processing method of D+3 of BINDA 
instruction is set. 

I LEDA 1 BINDA / data is converted to ASCII. 
After converting D l 0  to ASCII, a 

-4 LEDC I D l 0  
character string is stored in 8333 to D35. 1 

t LEDC I D33 

M I  XOCO XOC7 Y O N  
;7 k v +  l+T71 LEDB 1- 

... Send data length (12 bytes) is set. 

... Send data storage head device is set. 

... Bit device turned ON at send completion is 
set. 

... When transmission is completed, print 
command MI  is reset. 

CIRCUIT END 

... Data is transmitted. 

t 

Appendix 8.1 gives the AJ71C24 transmission specification setting for outputting data to the 

printer. 

I SUB IHWOC ... Head 110 address of AJ71C24 is set. 
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APPENDIX 9. Example of a Sequence Program for Data Communications in the 
Bidirectional Mode 

The following figure gives the example of a sequence program for 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 data read- _ _ 
FROM 

Send data write 
TO 

Send result read --- 
ACK 

FROM ' 

( 1 )  Settings to the buffer memory 

The figure below describes settings at the special-applications area of 
AJ71 C24 buffer memory. 

Appendix 11 gives details of the memory setting record form. 
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ODOAH 
1CR. LF) 

Name 

lOOH 

l O l H  

102H 

103H 

104H 

105H 

106H 

107H 

108H 

109H 

1 OAH 

10BH 

1 OCH 

lODH 

lOEH 

lOFH 

l l O H  

l l l H  

112H 

113H 

114H 

115H 

116H 

117H 
- 

No-protocol receive-completed code setting 
- I I - I area 

- - - Error LED ON Status storage area 

- - - Error LED turn OFF request area 

0 0 0 No-orotocol word bvte settina area 0 (words) +I - 0 
No-protocol send buffer memory head ad- o dress setting area 

No-protocol send buffer memory length set- - 1 • ‹ 1 0 1  t ing area 

No-protocol receive buffer memory head ad- - 1 • ‹ 1 0 1  dress setting area 

(words) 

0 (check 

enabled) 

No-protocol receive buffer memory length 
Settmg area - 1 • ‹ 1 0 1  
No-protocol receive-completion data length 
setting area 

On-demand buffer memory head address 
setting area 

On-demand data length setting area 

o 1 0 1 0 1 RS-232C CD terminal check setting area 

I I I 

- - - On-demand error storage area 

- - - No-protocol received data clear request 
area 

- I - I - I System area (unavailable) 

0 (Full- 
duplex) 

o I o I o I RS-232C communications mode setting area 

Simultaneous transmission prioritylnon- 
O I O I O I pr ior i t~set t ina area (Priority) D 

0 (Not 
retransmit 1 (4 ~ 0 1 0 1 0 1  Transmission method at transmission 

resume 

- 1 - 1 • ‹ 1  Bidirectional mode setting area 

0 (In- 
loo ! finite) I - 1 - 1 o I Time-out check time setting area 

- Simultaneous transmission data validlin- I - I O / valid settina area 
0 (Data 
valid) 

0 (Check 

enabled) , 
- I - 

I o / Check sum enabieldisable setting area 

- - - Data send error storage area 

- - - Data receive error storage area 

Switch settings 1 --. 
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(2) Sequence program example 

CALLP I P I  
MO 

MOVPI D l W  I Dl12 
XOCOYOW 

MOVPI Z I D l0  

TOP 1 HWOC 1 HOOOO 1 D l  0 I KO2 

1 -1 SET I YOW t 
105 I -1 RST I YOW /- 

t -1 FROM 1 HWOC 1 H0116 1 D4 I K l  t 

P1123 11-1 RST I V /- 
128 -I FOR I K4 t 

- <> 1 DOV I DlOV I I SET I MO t 
P2 

147 

. .  RS-232C CD terminal check is disabled. 

. . Bidirectional mode is set. 

.. Time-out check time at response is set. (10 sec) 

... Checksum is disabled. 

... Data to check received data is stored in D l  to D4. 

... The received data length (number of words) is 
read by the received data read request. 

... The received data length is stored in 2. 

... Received data is read. 

... The read completed signal is turned ON. 

... Processing jumps to the received data check 
routine. 

,.. When received data is normal, the received 
data, data in D l  W, and the send data length 
(number of words) are wriiten to the AJ71C24 
send area. 

,.. Send request is set. 

,.. Send request is reset when send is completed. 

... Send result is read. 

... If the processing is not completed normally, 
M I  is set. 
'1 

... Received data "AJ71C24=" is checked. 
If an error is found, MO is set. 

149 1- 
CIRCUIT END 

* 1 When an error occurs in the data send result 

Perform error correction according to the error code read from buffer 
memory address 11 6H. 
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APPENDIX 10. External View 

M4 (0.16) x 0.7 (0.03) x 8 (0.31) 

(Terminal screw) 

Unit: rnrn (inch) 
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APPENDIX 11. AJ71C24 Setting Record Form 

Use this form to keep record of settings of the AJ71C24 or to create computer 
link programs for PC CPUs and computers. 

Make duplications of this form and use them. 

No. and Data 

Enter the number of the record form and the date on the top right corner 
of the form. 

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 fo r  the dedicated protocol  and the no- 
protocol/bidirectional mode at the start of the AJ71 C24 are indicated with 
[ ] mark in the columns next to the address's column. 

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 ONlOFF column. 

Transmission 
speed setting 

3) Mode switch settings 

Enter the set value (value indicated by the arrow) in  the mode 
setting switch column. 
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IRecord No. Date 

Record of AJ71C24 settings 

Settings of the buffer memory special applications area Sections 3.5 and 7 of this manual give details. 

Name 

NO-protocol receive-completed code setting I I ODOAH 
~ r e a  (CR. LF) 

Error LED ON status storaae area 1 - 1 0  

Error LED turn OFF request area 1 - 1 0  
No-protocol word byte setting area 0 (words) 

No-protocol send buffer memory head ad- 
dress settino area 0 

No-protocol send buffer memory length set- 
tina area I I 80H 

No-protocol receive buffer memory head ad- 
dress sett~na area I I 80H 

NO-protocol receive buffer memory length 
sett~na area I I 80H 

No-protocol receive-completion data length 
settlna area I I /::rds) 

On-demand buffer memory head address 
set tin^ area I - I 0  

lOBH 

1 OCH - - - 

O H  

I 
On-demand data length setting area - 0 

RS-232C CD terminal check setting area 
enabled) 

On-demand error storaae area I - 1 0  

No-protocol received data clear request 
area I - I 0  

System area (unavailable) 1 - 1  - 

RS-232C communications mode setting area 0 (Full- I I duplex) 

Simultaneous transmission prioritylnon- 
pr~or l ty  set t~ng area I 1 ?priority) 

Transmission method at transmission 0 (Not , 

resume retransmit 1 1 ted) 

0 (NO- 
Bidirectional mode setting area 1 protocol 

mode) 

Time-out check time setting area 0 (In- 100 f i n i t e ~  
I 

Si l~ultaneous transmission data validlin- 
valld setting area 

0 (Check 
Check sum enableidisable setting area 

enabled) 

Data send error storaae area 1 - 1  - 

Data receive error storage area 1 - 1  - 
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SetVslUBOfSWltCh 1) Station number selling 
(See Section 4.3.3) 

Contents Value = 
digit of 

X l O  station 
3 2 number 

digit of 
Station 
number 

2) Transmission specification setting switch (see Section 4.3.2.). I 
Sening 
Switch Sening Hem Set Value I I 
SW11 Main channel ON OFF 

SW12 Data length ON OFF 

1 ;; 1 Transmission 
speed 

ON OFF 

SW16 I Parity bit I ON OFF 

SW17 Oddleven parity ON OFF setting 

SW18 I S t o ~  bit I ON OFF 

I SW2l I Sum check I ON OFF I 
SW22 Write during RUN ON OFF 

1 1 ~ ~ $ ~ t ~ , ! ~ t e r m i n a '  1 ON OFF 1 
Receive side 
terminal resistance ON OFF 

" 
Set 

US-232C US-422 Value 
.... I i 

0 I Unavailable 

- 

MODE 

1 Protocol 1 mode No-protocol mode 

2 I P ~ O ~ O C O ~  2 mode I No-~rotocol mode 

1 3 1 Protocol 3 mode I No-protocol mode I 
1 4 1 Protocol 4 mode I NO-~rotocol mode I 

1 5 1 NO-protocol mode I Protocol 1 mode I 
6 No-protocol mode Protocol 2 mode 

7 I No-~rotocol mode I Protocol 3 mode 

8 No-protocol mode Protocol 4 mode 

9 I No-orotocol mode & NO-~rotocol mode 

I A I Protocol 1 mode + - ~ r o t o c o l  1 mode I 
I3 Protocol 2 mode Protocol 2 mode 

C Protocol 3 mode Protocol 3 mode 

D Protocol 4 mode Protocol 4 mode 

E I Unavailable 
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IMPORTANT I 
The components on the printed circuit boards will be damaged by static 
electricity, so avoid handling them directly. If it is necessary to handle them 
take the following precautions. 

(1) Ground human body and work bench. 

(2) Do not touch the conductive areas of the printed circuit board and its 
electrical parts with any non-grounded tools etc. 
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