
PROGRAMMABLE CONTROLLER MELSR-A 
User's Manual 

Computer link module 
type AlSJ71C24-R2 

Computer IinkIPrinter function module 
type A1 SJ71 C24-PRF 

MlTSUBlSHl 
ELECTRIC 





REVISIONS 

Print Date 

k t . ,  1991 

Aar., 1992 

*The manual number is given on the bottom left of the back cover. 

*Manual Number 

6 (NA) 66340-A 

B (NA) 66340-8 

Revision 

:irst edition 

1) Manual title change 

Computer link module type AlSJ71C24-R2 
Computer linklprinter function module type 
AlSJ71C24-PRF 

2) Addition of information concerning AlSJ71C24- 
PRF 

CONTENTS, Page1 -7, 2-7, 2-8. 3-1 5, 3-1 9, 3- 
24, 11-1 to 11-35, 12-4, 12-6, 12-12tO 12-15 

Addition and Correction 

CONTENTS, Page l - l  , 1-2, 1-6, 1-8, 2-1 to 2-3, 
3-1 to 3-3, 3-5, 3-6, 3-1 1 to 3-14, 3-16 to 3-18, 
3-22, 3-23, 4-1 to 4-4, 4-6, 4-8, 6-1, 7-19 to 7-21, 
8-14, 8-18, 8-27, 8-48, 8-79, 10-17, 12-1 to 12-3, 
12-5, 12-7 to 12-1 1, APP-1 to APP-17 





INTRODUCTION 

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable Control- 
lers. 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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Manual Contents and Model Names 

(1) Manual Contents 

This manual is divided into the following five general areas: 

(a) Common (Sections 1 to 4): 

Describes items common to computer link or printer functions such 
as the general description of operations, features, system configura- 
tions, general specifications, performance specifications, and set- 
ting and procedures before starting operations. 

(b) Computer Link Functions (Sections 5 to 10): 

Describes the method for communications using the computer link, 
the method for linking with a computer, and commands. 

(c) Printer Functions (Section 1 I)*: 

Describes the registration, reading, and output of messages when 
printer functions are used with an AlSJ71C24-PRF. 

(d) Troubleshooting (Section 12): 

Describes troubleshooting procedures if an error occurs when a CPU 
function, computer link function, or printer function is used. 

(e) Appendices: 

Describes compatibility with an AlSJ71C24-S6, the communications 
time between a CPU and computer link, and A-series special-func- 
tion module buffer addresses. 

* Printer functions are not explained at all in section of Computer 
Link Functions. Read the Printer Functions section when a printer 
function is used. 

(2) Model Names 

The following abbreviations are used in this manual: 

A1 SJ71 C24-R2: 

AlSJ71C24-R2 computer link module. 

AlSJ71C24-PRF: 

AlSJ71C24-PRF computer link and printer function modules. 

AlSJ71C24: 

AlSJ71C24-R2 computer link module and the AlSJ71C24-PRF 
computer link and printer function modules. 



[COMMON] 

The following sections explain the general description, features, system configurations, general 
specifications, performance specifications, and setting and procedures for operation of an 
AlSJ71C24-R2 and AlSJ71C24-PRF which are common to the computer link functions and printer 
functions. 
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1. GENERAL DESCRIPTION 

This User's Manual describes the specifications, handling and transmission 
control protocols of the AlSJ71C24-R2 computer link module and the 
AlSJ71C24-PRF computer linklprinter function module used together with a 
MELSEC-A Series A1 SCPU. 

The AlSJ71C24-R2, AlSJ71C24-PRF has one RS-232C port. It is the inter- 
face between a AlSCPU 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 A1 SJ71C24-R2 and a no-protocol mode and a bidirectional 
mode are also available. The user can select and set these. 

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

Sequence program Buffer External device 
A1 S TOIFROM instructions (such as a computer, printer) 
CPU . bAISJ71 

OOH to FFH C24 OOH to FFH - 
Transmit - 

t Receive 
I 

- 
RS-232C cable Computer Automatb wmmunications 

after the sequence program 
~1 s END processing. A1 SJ71 
CPU . . C24 

(ASCII code) 

BIN code - 
Read - Transmitted data 

\ \ 
Write 

Transmitted data \ , Transmitted data 

I (Data is transmitted in unchanged mde through the buffer memoly.) I 

0 0 0 1 0 0 1 0 0 0 1  

Fig. 1.2. Data Transmission in  the No-Protocol ModeIBidirectional Mode 

1 0 1 0 0  \ \ 

(1234~) 
c. (The A1 5571 C24 convelts data 

between BIN wde and ASCII code.) 
31" 31" U" JI. 

Fig. 1.1 Data Transmission with the Dedicated Protocol 
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1.1 Features 

The features of the AlSJ71C24-R2 computer link module and the 
AlSJ71C24-PRF computer linklprinter function module are given below. 

1.1.1 Control operations in data communications 

Data transmission operations between an AlSJ71C24 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 using individual AlSJ71C24. 

(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 AlSJ71 C24. 

It is not necessary to create and change special sequence programs 
in order to use an AlSJ71 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 AlSJ71C24 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 pro- 
gram. 

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 AlSJ71C24 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 AlSJ71C24.) 

(b) Communications at the request of the PC CPU 

The PC CPU transmits the data send request. 



1. GENERAL DESCRIPTION 
MELSEC-A 

When the emergency data needs to be transmitted from a PC CPU 
to a computer, the PC CPU transmits a send request to the 
AlSJ71C24 to make the computer execute an interrupt processing. 

(This is the on-demand function of the AlSJ71C24. ) 

* 1: The dedicated protocols consist of four different pr0t0~0lS. 
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. 

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

The following example shows a system with a printer, CRT and 
keyboard terminal connected. 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. i 

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

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

i) Receiving variable-length data: 

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

PC CPU 

ii) Receiving fixed-length data: 

A1 SJ71C24 

TO instruction 

FROM instruction 

Data receive stops when the fixed length of dataset 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. 

Printer, CRT, computer 

Computer, keyboard 
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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 AlSJ71 C24) 

71 Toinstruction Data send 

FROM instruction 

(Send result) 

2) Data length is set within the send message 

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

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

A Order of 
transmission ! 1 1 1 1 length Data 1 Data 

The send data of the AlSJ71C24 is processed as follows. 

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

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

.................... Data: The send data stared in the buffer memoryis transmitted. 

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

The data transmitted by a computer and received by an 
A1 SJ71 C24 is processed as follows. 

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

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

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

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

3) Variable communications memory area 

The user memory area can be allocated to suit the purposes and 
applications of the data transmission. 
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1.1.2 Link with a computer through MELSECNETIB 

In a system connected through MELSECNETIB, if the system contains a PC 
CPU connected to a computer via an AlSJ71C24, data communications is 
possible between the computer and a PC CPU not equipped with the 
AlSJ71 C24. 

All data can be transmitted and received between a MELSECNETIB master 
station and local stations. 

- 

Computer connected to the master station M : Master station 

L : Local stations 

0: Station that can 
iransrnit and receive data 

Computer connected to a local station 
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1.1.3 Mode switching function 

The communications mode can be changed on line as shown below: 

No-protocol mode 

Formats 1 to 4 

Use either of the following methods to change the mode: . From an external device 
From a PC CPU 

POINT 

When the mode is changed from the dedicated protocol to the no-protocol 
or bidirectional mode, communications is done in the state of default value. 

When communications is done using other than a default value, write 
necessary data to the special-purpose area before communicating with an 
external device. 

1.1.4 Transmission control function 

(1) Communications can be controlled using the DC code. 

The DCllDC3 control is a function for notifying the communicating station 
of data transmissionlreceive enabled or disabled states using the DCl and 
DC3. 
The DC2/DC4 control is a function for indicating the valid range of trans- 
missionlreceive data using the DC2 and DC4. . When data is transmitted or received, add the DC2 to the header and the 
DC4 to the end to transmit or receive data. 

1 DC2 1 Data I DC4 I 
(2) DTR control can be done. 

. The DTR control is a function for notifying the communicating station 
of the data communications enabled or disabled status using the 
DSRIDTR signal. 

The AlSJ71 C24 controls the DTR signal as follows: 

When data can be received: the AlSJ71C24 turns the DTR signal 
ON. 

When data cannot be received: the AlSJ71C24 turns the DTR sig- 
nal OFF. 

The AlSJ71C24 controls transmission as follows according to the 
state of the DSR signal: 

When the DSR signal is ON: If there is send data, the 
AlSJ71C24 controls send data. 

When the DSR signal is OFF: Even if there is send data, the 
AlSJ71C24 does not transmit data 
until the DSR signal is turned ON. 
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1 .I .5 Printer functions (for AJ71C24-PRF only) 

Messages are registered from a computer or the PC CPU and output to a 9 
printer. 

(1) Registering and reading a message 

(a) Fixed messages up to 80 characters per message can be registered 
and read by using a computer with a CI (for registering) command 
(dedicated protocol) and a CJ (for reading) command. 

(b) Fixedlfree messages up to 80 characters per message can be 
registered and read by using the PC CPU with a TO (for registering) 
instruction and a FROM (for reading) instruction. 

(2) Number of messages 

Free messages can be registered up to 31 messages, and fixed mes- 
sages, up to 400 messages. 

(3) Printer output 

Free and fixed messages for requested quantity of data can be output 
to a printer by making an output request from the PC CPU. 

(4) Test output 

Registered fixed messages or ASCII codes (21 H to 7EH) can be output 
to a printer. 
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1.2 A1 SJ71 C24 Package 

Open the package and make sure that it contains the following items: 

Item 

Link module 

Connector 

Model (Type) 

AlSJ71C24-R2 or AlSJ71C24-PRF 

DDK 17JE-23090-02(D8A) 
(9-Pin D sub screw-holding type) 

Number of Units 

1 

1 
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2. SYSTEM CONFIGURATIONS 

This section describes system configurations which can be combined with the 0 A1 SJ71 C24. 

2.1 Overall Configurations 

Fig. 2.1 shows the overall configuration of theA series system which is loaded 
with the A1 SJ71 C24. 

Exiemal devices 

A1 SJ71 C24-FiZ 
computer link module 
A1 SJ71 C24-PRF com- 
puter linklprinterfunction 
module 

Main base unit (AlS3QE) 

When loading theAlSJ71C24 
into type AlS5[ ]B extension 
base unit, see Section 2.2 
"Applicable System". 

Extension cable (AlSCQQB) 

n 

n base units 
I L 

iio 
(AISS[]B): Without a power module 
(A156[]8): Equipped with power module 

Fig. 2.1 A Series System Overall Configuration 
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2.2 Applicable Systems 

The AlSJ71C24 can only be used in the systems described below. 

(1) Applicable PC CPU modules and the number of AlSJ71C24 modules 

PC CPU Modules 
Number of 

Connectable 
AlSJ71C248 

Notes 

If the following modules are used with an 
AlSJ71 C24 when A-series extension base 
units (A51 ]B or A61 18) are used, the maxi- 
mum number of connectable AlSJ71C24 
modules cannot exceed 2. (See previous 
column). 

. AD51 (S3)lADSl H Intelligent Communica- 
tion Module 

. AD57G Graphic controller module 

. AJ71 C21 (Sl)  Terminal lnterface Module 

AJ71C22(S1) Multidrop Link System 
Module 

. AJ71C23 Higher Controller High Speed 
Link Module 

AJ71 C24(S3/S6/58) Computer Link 
Module 

AJ71E71 Ethernet Interface Module 

(2) Applicable base unit 

The AlSJ71C24 can be inserted into any slot of a main base unit or 
extension base unit with these two exceptions: 

The power supply capacity may be insufficient to load the 
AISJ71 C24 into an extension base unit with no built-in power supply 
(AlS5[  ]B or AS[ ]B). Wherever possible, avoid loading an 
AlSJ71C24 module into this type of extension base unit. If it is 
necessary to use an AlSJ71C24 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. 

(The User's Manual of AISCPU module employed gives details.) 
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2.3 System Configurations of computer l ink and Available Functions 

The AlSJ71C24 is a link module to connect an external device (such as a 
computer) and a PC CPU. The connection may be made in one way: using 
the RS-232C port. 

a 
2.3.1 The system configuration an external device (computer) to a PC CPU 

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

(Mode: [ I  - [ I )  in the figure indicates the range of setting set with the 
mode setting switch of an AlSJ71C24 (see Section 4.3.1). 

External device 
(such as a computer, 
printer, CRTJ 

RS-232C intetface 

Computer link module 
(Mode: 1 to 5) A1 SJ71 C24 

RS-232C interface 

Fig. 2.2 System Configurations 
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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 

Interface 
Available Functions Dedica 

Protoc 

Read/write 

Device memory 

Extension file 
registe 

Monitor 

Readlwrite 

Monitor 

Buffer memory 
AlSJ71C24 of o 
the self 

Special function 
module's buffer Readlwrite o 
memory 

Sequence1 
Microcomputer Readlwrite o 
program 

Comment Readlwrite o 

Parameter Readiwrite o 

Remote 
RUNISTOP 

0 

PC CPU 
PC CPU type I read 

Global 
Input signal (X) 
ONiOFF 

Self-loopback Transm~ssmn of 
test 1 received data 1 o 

Note 
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2) Functions available when using a PC CPU 

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

Available Functlons 

Functions available when using an external device and a PC CPU 

Interfaces for Dedicated 
Protocol 

(c) lnterfaces used to set the bidirectional mode 

Note 

Functions available when using an external device and a PC CPU 

Avallsble Functions 

On-demand 

Interfaces for No- Protoool 
Mode 

o 

0 

- 

Send 

Receive 

o 
Data transmis- 
sion to external 
devices 

Not. 

To computers, 
printers, and 
CRTs. 

From computers 
and keyboards 

PC CPU to 
external device 

External device 
to PC CPU 

I 

- 

Available Functions 

Send 

Receive 

I Interfaces for Bldlrectlonsl 
Mode 

PC CPU to 
computer 

Computer to 
PC CPU 

Note 

0 

o 

To computers 

From computers 
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2.3.2 System configurations when AlSJ71C24s are used with external devices (such as computer) 
by connecting the AlSJ71 C24s to the PC CPUs in a MELSECNETIB system. 

By loading AlSJ71C24s to the PC CPUs in a MELSECNETIB, communica- 
tions can be done with the PC CPU of another station. 

, Data link module 

1 
Computer Ihk module 

1 , Data link module 

1 
Computer link module 

Data link module 

/ , Data link module 

Fig. 2.3 System Configuration (11) 

The PC CPUs that can be communicated with: 

(PC CPUs to which A1 SJ71C24s are connected) (MELSECNETIB stations mat can be communicated with) 

* M station (Master station) : (1) Self station 

(2) All 2-tier local stations (L l ,  L2, L3) 

* L station (Local station) : (1) Self station 

(2) Master station (M station) 
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2.4 Functions Available When Using the System Configurations of Printer Functions 

This section explains the system configurations applied when the 
AlSJ71C24-PRF printer functions are used. 

The RS-232C interface is used for connecting a printer to a PC CPU. 

2.4.1 System configurations when a printer is linked with a PC CPU 

(1) The system configuration for a 1 : 1 ratio of a printer to a PC CPU is 
shown in Fig. 2.4 below. 

The (Mode: [ I  to [ I )  in the figure below shows the range of the set value 
of the mode setting switch (Section 4.3) of the station. 

General-purpose printer 
wlh the RS-232~ RS-232C interface 

interface I- 
Computer linklprinterfunction 
module 
AlSJ71 C24-PRF 

RS-232C interface 

Extension base 

POINTS 

(1) The printer functions can be used only with an AlSJ71C24-PRF. 

(2) When using the printer functions, designate the function at the printer 
function designation area (800H) of the buffer of the AlSJ71C24- 
PRF. 

Fig. 2.4 System Configurations (Ill) 
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(2) The following AlSJ71C24-PRF functions can be used with the system 
configurations when a printer is linked with a PC CPU. 

(a) Functions that can be used from a PC CPU 

I Function 

Registration1 
read of a printer message 

Printer output function 

Printer test 
output function 

Fixedlfree messages of up to 80 characters can be 
registeredlread with a sequence program. 1 • ‹ 1  

Content RS-232C 

(1) Contents of a registered fixed 
message are output to the printer. I O 1 

I 

Fixedlfree messages can be registered1 
read by making e printer output request from a 
sequence program. 

The following two kinds of test outputs are 
enabled by making a printer output request 
from a sequence program: 

(2) ASCII codes (21H to 7EH) are output to the 
printer. I 

0 

(b) Function that can be used from a cornputel 

I Function I Contents I RS-232C I 
Registration1 
read of a printer mes- 
sage from a computer 

A fixed message of up to 80 characters can be 
registeredlread by using a CI (fixed message 
data registration) or CJ (fixed message data 
read) command of dedicated protocol 1 to 4 
(mode 1 to 4). 

X 
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3. SPECIFICATIONS 

3.1 General Specifications 

Table 3.1 General Specifications 

Item 

2perating ambient 
:emperature 

Storage ambient 
temperature 

Operating ambient 
humidity 

Storage ambient 
humidity 

Vibration resistance 

Shack resistance 

Noise resistance 

Dielectric withstand 
voltage 

Insulation resistance 

Grounding 

Operating ambience 

Cooling method 

Speclflcations 

0 to 55% (32 to 131 'F) 

l o  to 90% RH, no condensation 

10 to 90% RH, no condensation 

Frequency 1 1 Amplitude Eu,BU",y 

55 to 150 9.8 mhz minute) 1 Hz 

Conforms 
to*"JISC 
091 1 

Conforms to JIS C 0912 (98 m/s2(10g) x 3 times in 3 directions) 

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

tOto55Hz 

1500 VAC for 1 minute across AC external terminals and ground 
500 VAC for 1 minute across DC external terminals and ground 

5 Mn or greater by 500 VDC insulation resistance tester across 
AC external terminals and ground 

- 

Class C grounding when necessary. If grounding is impossible. 
make grounding to the panel. 

No corrosive gases or dust. 

0.075 mm 
(0.W3 inch) 

Self-cooling 

10 times 
*(I  octave1 

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. 

JiS: Japanese Industrial Standard 
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3.2 Performance Specifications 

3.2.1 Transmissionspecifications 

Interface I Conform to RS-232C. 

Table 3.2 Transmission Specifications 

Transmission method 

Item 

( Dedicated protocol ( Half-duplex communicalions system *I 

Speclfisatlons 

I Full-lhalf-duplex (buffer memory set- No-protocoi/bidirectionallprinter function ting) 

Synchronous system 1 Asynchronous system 

Transmission svstem 1 300. 600. 1200. 2400. 4800. 9600. 19200 BPS (switch selectedl 

Data format 

S t o ~  bit 

Access cycle 

Error detection 

DTRIDSR (ERIDR) control 
YESlNO (Select either by using the buffer) 

1 

I Dedicated protocol ) 1 : 1  

7 or 8 

1 or none 

1 o r 2  

Selectable 

I Bidirectional 1 1 : l  

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

Parity check present (odd1even)labsent 

Sum check present/absent 

System configuration (External 
device: PC CPU) 

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

Current consumption ( 5 VDC, 0.1 A 

I 

Number of occupying 110s 1 32 +2 

No-protocollprinter function 

Weight I 220g (0.49 lb) 

1 : 1  

Recommended RS-232C to RS- EL-LINE-M 
422 converter 

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

*2: 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 c Receive carrier detection 

5 SG Signal ground P 

6 DSR(DR) Data set ready 

Signal Direction 
AlSJ71 C24- 
External Device 

7 RS(RTS) Request to send . 
8 CS(CTS) Clear to send - 

Signal Name Pin 
Number 

I 

Fig, 3.1 RS-232C Connector Specifications 

(1) Signals are described below. 

Signal Ab- 
breviation 

(a) CD signal 

The AlSJ71 C24 operates according to the setting of the CD terminal 
check. 

Full- 
duplex 

I 
The AtSJ71 C24 performs transmis- 
sion processing when the CD signal 
(receive carrier detection) is ON. 
The transmission sequence of the 
AtSJ71C24 is initialized when the 
CD signal is turned OFF during data 
communications in the dedicated 

CD Terminal Check Enabled 

The A1 SJ71 C24 performs transmis- 
sion 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.) 

CD Terminal Check Disabled I 

(b) DTR signal 

Half- 
duplex 

The AlSJ71C24 system controls the DTR signal as follows: 

The AlSJ71C24 system turns ON the DTR signal when communica- 
tions is enabled if the dedicated protocol is currently used. 

protocol. 

see Section 5. 

The AlSJ71C24 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 AlSJ71C24 is enabled.) 

Setting impossible 

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

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

When the printer function is used, operations are same as those in 
no-protocol mode. 

(c) SG signal 

Connect the shield of the connecting cable to p in 5 of the 
A1 SJ71 C24. 

(d) DSR signal 

Data is only transmitted from theAlSJ71C24 when this signal is ON. 

(e) RS signal 

The A1 SJ71 C24 system turns ONIOFF the RS signal according to 
the setting of the CD terminal check (see Section 7.1) and the 
transmission method (see Section 7.2), as shown below. 

Transmls- 
slon 

Method 

Enabled 

CD terminal 
Check Setting 

Disabled 

Data transmission from the external device should be done confirm- 
ing the RS signal controlled by the AiSJ71C24. 

ON 

OFF 

Half-duplex 

(f) CS signal 

State of 
the CD 
Sianal 

When the AtSJ71C24 is in the ready state, 
the AlSJ71 C24 system turns RS signal ON. 

The AlSJ71 C24 system turns the RS signal 
OFF. 

OFF ON. lnormallv ON) I ON 

Data is only transmitted from theAlSJ71C24 when this signal is ON. 

RS Signal ONIOFF Control 

When the AlSJ71C24 is in the ready state, 
the AtSJ71C24 system turns the RS signal 

I Enabled ON 
(always set to 
enabled) OFF 

(2) ON/OFF definitions are as follows: 

See Section 5. 

ON : 5V to 15 VDC 

OFF : -5 V to -15 VDC 

(3) Interface connector 

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

9-pin D-sub (female) screw-fixing type 
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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 AlSJ71C24 module. 

3.3.1 Computer link functions 

(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 can be used for an AlSCPU connected to 
the AlSJ71 C24 or for the ACPU of another station. 

The commands in Table 3.4 can be used for an A2ACPU(P21/R21)(S1) 
or A3ACPU(P21/R21) over the data link. 
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(a) Functions available with the ACPU common commands 

Table 3.3 Functions List When Using a Dedicated Protocol 

b. 
a 

I I I \El 
Function 

Description 

Number of Point 
Processed per 

Communications 

Batch 

units 

Bit units 

I Bit units BT 
l ~ e v i c e  ( 1 1 
memory 

Monitor 

units 

Bit units 

units 

Batch read 

Batch write 

Extension 
file 
register l ~ d o m  write) / ET I 

Monitor data 
registration 

I i 
Reads bit devices (such as X, Y, M) in units of 1 

42H* 52H ldavica 256 points 

Reads bit devices (such as X, Y, M) in units of 16 

Specifies bit devices (such as X, Y, M) and devic 
number in units of 16 devices at random and 

I - I 

45H, 57H Writes extension file registers (R) in units of 1 
reoistar 64 points 

I I 

Specifies the extension file registers (R) in units of 
45H, 54H 1 register using block or device number and makes 10 points 

a random write. 

45H, 4DH Sets the extension file registers (R) device 
numbers to be monitored in units of 1 register. 20 points 

Monitors the extension file register after monitor 4DH' 45H 
data registration. 

- 
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PC CPUs with which the Command can be Executed 
PC CPU State 

PC CPUs of the Communicating Stations over the Data Dink 

A1 S AOJ A I N  A2N A2A A3N 
A3A A3H A3M A73 ",";6"p" _ 2H A1 A2(S1)  ( S I )  A3 

During RUN 

- 
Reference 

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

Command 
Number of  Pofnt 
Processed per 

Sym- ASCII Description Communications 

Function bol  Code 

Parameter 

PC c p ~  

Global 

On-demand 

Batch write 

Analysis request 

Remote RUN 

Remote STOP 

PC CPU read 

GW 

PW 

PS 

RR 

RS 

PC 

47H, 57H 

50H, 57H 

50H, 53H 

52H, 52H 

52H. 53H 

50H, 43H 

Turns ON and OFF the global si nal of the 
AlSJ71C24 loaded in each PC ~ P U  system. 

- 

Writes parameters to PC CPU. 

Causes PC CPU to acknowledge and check 
rewritten parameters. 

Request remote runlstop of PC CPU. 

;;ids the type of PC CPU: A1 N, A2N, A3N. 

Send request is initiated by a PC CPU. 
(Available in a 1 : l  ratio system.) 

- 

- 

Data length 
specified in 
the sequence 
program. (Max. 
1760 words) 
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PC CPUs with Which the Command can be Executed 

- 

PC CPU State 
PC CPUs of the Communicating Stations over the Data Link 

A2N A2A A3N A3A A3H A3M A73 A2 (S l )  (S t )  A3 
luring RUN 

SW04 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: 
a 

((number of designated X devices x 2) + number of other designated 
devices) s 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- 
a 

gram) 

(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 

I When the AlSJ71C24 is used together with the A2ACPU (Sl) or A3ACPU, 
use the commands in Table 3.4 to perform the following functions: I 

I Batch readlwrite, test, monitor data registration, and monitor of device 
memory I . Batch readlwrite of extension file registers by designating device num- 
bers (continuous numbers) 

I Batch readlwrite of extension comments I 
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 available 
with the A3HCPU. 

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

Table 3.4 Functions List When Using a Dedicated Protocol 

Commands 

unction 

units 52H 

Batch 

units 52H 

Batch 
write ward 51H. 

JT 4AH, 
units 54H 

levice 
nemory Test 

(random 
WW Word QT 51H. 

units 54H 

units 
Monitor 
data 
regist- word QM ~ I H ,  
ration .,,its 

Monitor 

Direct Word 4EH 
Exten- 1 read Iunits I NR 1 52. 
file 
register Direct Word 

write units 

Exten- Batch read 
sion 

,,,t Batch write 

Description 

3eads bit devices (such as X, Y. M) in 
,nits of 1 device. 

3eads bit devices (such as X. Y, M) in 
mits of 16 devices. 

Zeads word devices (such as D. R, T. 
,) in units of 1 device. 
Writes bit devices (such as X. Y .  M) in 
units of 1 device. 

Writes bit devices (such as X, Y. M) in 
units of 16 devices. 

Writes word devices (such as D, R, T, 
C) in units of 1 device. 
Specifies bit devices (such as X, Y, M)  
and device number in units of 1 devlce 
at random and setsiresets the device. 

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

Spec f es woro devices (sucn as D R 
T. C) ana dcwce number in Jnlts of 1 
dcvlce at random an0 scts/rescfs lne 
device. 

Sets bit devices to be monitored (such 
as X, Y, M) in units of 1 device. 

Sets bit devices to be monitored (such 
as X. Y, M) in units of 16 devices. 

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

m a d s  data from devices for which 
device data has been registered. 

Reads data in units of 1 device by 
designating the device numbers 
continuously regardless of the exten- 
sion file register block numbers. 

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

Reads the extension comment data. 

Writes the extension comment data. 

Number of PC CPU State 
Refer- 

During 
per -- STOP S I  

nunkaiiom 

:56 points 1 

0 words 
160 points) 

!O points 1 
I0 words 
160 points) 0 

10 paints 

$0 points 1 

10 points I 

54 points 

64 t points 

128 bytes L 
The commands given in Table 3.4 can be used when the AlSJ71C24 is 
used together with the A2ACPU(Sl) 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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(2) Functions available in the no-protocol mode 

(a) Functions in the no-protocol mode 0 

There are two ways to complete the data receive when an 
AlSJ71C24 is receiving data from an external device: 

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

Com- 
mand 

When an AlSJ71C24 receives the receive completed code which 
is set in the buffer memory by the user from an external device, 
the AlSJ71C24 transmits a received data read request to the 
sequence program. 

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

Description 

A PC CPU uses the TO instruction to 
output data written to an AlSJ71C24 
buffer memory area in unchanged 
code to an external device. 

A PC CPU uses the FROM instruction 
to read from an AlSJ71C24 buffer 
memory which was transmitted from 
an external device. 

Send 
(PCCPU - external 
device) 

Receive 
(External 
device - 
PC CPU) 

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

- 

- 

The user can freely set the receive completed code. 

Number o f  
Points 

Processed per 
Communications 

127 words 
(default value). 
Can bechanged 
with buffer size 
setting 
(see Sections 
7.4.4 and 7.4.5.). 

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

When an AlSJ71C24 receives data of a designated length which 
is set in the buffer memory by the user from an external device, 
the AlSJ71C24 transmits a received data read request to the 
sequence program. 

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

Reference 
Section 

Seclion9 

PC CPU State 

The receive-completion data length can be set within the buffer 
memory area allocated for the no-protocol receive. 

nuring 
STOP 

o 

During RUN 

SW04 
ON 

o 

SW04 
OFF 

o 
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(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 3.3.1.(3). 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). 

(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 AlSJ71C24. 

(3) Functions available in the bidirectional mode 

(a) Functions in the bidirectional mode 

\ 

Send (PC 
CPU - 
computer) 

Receive 
(Computer - PC 
CPU) 

Number of 
Points 

Processed per 
Communications 

-- 
A PC CPU uses the TO instruction to 
output data written to the A1 SJ71 CZ4 
buffer memory area in unchanged 
code to a computer. 

- When the AlSJ71 C24 receives the 
response message from a computer 
after data send the AlSJ71 C24 
transmits a send completed signal to 
the sequence program. 

A PC CPU uses the FROM instruction 
to read data from the AlSJ71 C24 
buffer memory which was transmitted 
by a computer. 

- When the AlSJ71C24 receives the 
data read completed signal from the 
sequence program, the AlSJ71 C24 
transmits a response message for the 
data receive to a computer. 

127 words 
(default value). 
Can be changed 
with the buffer 
size setting 
(see Sections 
7.4.4 and 7.4.5.) 

PC CPU State 

luring 
STOP 

u r l n g  RUN Reference 
Section 

Section 10 

(b) Setting data length setting for data send 

The length of the data to be transmitted between an AlSJ71 C24 and 
a computer is set within the send message. (see Section 1.1.1 (2) 
(b)). 

1) When data is transmitted to a computer: 

When the data to be transmitted to a computer is output from the 
sequence program to an AlSJ71 C24, the data length is written to 
the buffer memory of the AlSJ71C24. 

The AlSJ71C24 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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2) When data is received from a computer: 

When an AlSJ71C24 receives data from a computer, the 
AlSJ71C24 writes the data length contained in the message to 
its buffer memory. 

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

- - -  

POINT~ 

The functions available with the bidirectional mode cannot be used together 
with the functions available with the no-protocol mode mentioned in Section 
3.3.1 (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). 

(4) Transmission error data read function 

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

(a) 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. 

(b) 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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3.3.2 Printer functions list 

Function 

Printer message 
registration and 
reading functions 
by a computer 

Printer message 
registration and 
reading functions 
byasequence 
program L 
I Printer output 

function 

Table 3.5 Printer functions list 

Description 

Fixed mesages of up to 80 characters can be registered 
and read out by using a Ci (fixed message registration) 
command and a CJ (fixed message read) command in 
dedicated protocols 1 to 4 (modes 1 to 4). 

Fixed mesages or free messages of up to 80 charac- 
ters can be registered and read out by using a se- 
quence program. 

Fixedlfree messages for designated data length can 
be output by a printer output request given from a se- 
quence program. 

Two kinds of test output is enabled by a printer output 
request given from a sequence program. 

(1) Registered fixed messages are output to the 
printer. (Registered message test output function) 

(2) ASCII codes (21 H to 7EH) are output to the 
printer. (Printer test function) 

Reference 

Section 

Section 

Section 

Section 

Section 
11.8 



3. SPECIFICATIONS 
MELSEC-A 

3.4 110 Signals List for CPU 

The I10 signals of the AlSJ71C24 for the PC CPU are listed below. The 
numbers (n number) appended to X and Y are determined by the installing 
position of the AlSJ71C24 and the number of I10 signals used by the 110 
signal signals used by the I10 modules installed in front of the AlSJ71C24. 
(Example: XnO + XO when the AlSJ71C24 is loaded in slot 0 of the main 
base unit) 

(1) lnput signals (AlSJ71C24 - PC CPU) 

There are 16 input signals: XnO to XnF are turned ONIOFF by the 
AlSJ71 C24. 

Table 3.6 lnput Signals List 

t I I I i 

Received Turns ON when the completed code, fixed length data, or I  I : I - I O I - I designated data length is received from the external 9.2, 10.2 
device. Turns OFF when Y(n+t)l is turned ON. 

lnput 
Signal Name 

%dpleted 

Xn2 

I I  I l  I I  (I) Indicates that a computer and an A15171C24 are com- 
municating with each other. I 

Xn3 

AlSJ71C24 
message 
sequence 
state 

Global 
signal 

I ,  (2) Used by a sequence program to check communications 
slatus, etc. I 

Mode 

On- 
demand 
funcflon 
operating 

Value Xn6 Xn5 Xn4 Message Sequence State 

AlSJ71C24 initializing after 
0 OFF OFF OFF power ON or OFF using 

~ro toco i  1 to 4 

Description 

Turns ON when the send from the AlSJ71C24 to the ex- 
ternal device is completed when Y(n+l)O is turned ON. 
Turns OFF when Y(n+l)O is turned OFF. 

Dedlsllted 
protocol 

- 

0 

1 OFF OFF ON Waiting for ENQ 

2 1 OFF I ON I OFF l~ece ived ENQ I / 

0 

OFF ON ON 
Received station number 
(self) I 

=:," 
9.2, 10.2 

No-protocol/ 
81direblonal 

o 

- 

Waiting for response from 

. Prinler 
fun~llon 

- 

- 

7 ON ON ON Unused I 

- 

- 

- 

Turns ONIOFF according to the message (factor number) 
when a global command is received from a computer. 6.13 

Turns ON when the on-demand transmission is executed 
according to the request from the sequence program. 
Turns OFF when the on-demand transmission is com- 
pleted. 

8.14 
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Xn7 READY sig- 
nal 

Printer 
Xn8' processing 

completed 7 
Xn9 change 

completed 

Watch dog 
XnD timer error 

XnF 

1) Goes ON when theAl5171 C24 is ready (afler the power is 
turned ON. the PC CPU is reset. or the mode is chanaed). 
Tdms ON w e n  the AlSJ71C24 oecomes READY aier h e  
PC CPJ is reset after (a) power to tne PC CPL was t~ rncd  
ON, or (b) the mode was switched. (Tums ON afew 
seconds after the power is turned ON.) 
Turns OFF when an error (which discontinues the 
A1 SJ71 C24's operation) occurs. 

2) Used for the READY communications signal when the no- 
protocol made, bidirectional mode, or the ondemand func- 
tion of the dedicated protocol is used. 

Turns ON when the message registration, read, or output to 
the printer is completed after Y(n+1)8 is turned ON. 
Turns OFF when Y(n+1)8 is turned OFF. 

Gaes ON when completing the A1 5171 C24 mode change 
turns ON the X(n+1)9. 

Unavailable 

Tums ON when the AlSJ71C24 watch dog timer error occurs. 
Remains OFF during normal operation. 

Unavailable 

* Xn8 is available only for AlSJ71C24-PRF (with printer function). 

It is unavailable for AlSJ71 C24-R2. 
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(M') O request 18. nd 

Received 
Y ( ~ 1 )  l data read 

completed 

request 

request 

(2) Output signals (PC CPU - AlSJ71C24) 

There are 16 output signals: Y(n+l)O to Y(n+l)F are turned ONlOFF by 
the AlSJ71 C24. 

Table 3.7 Output Signals List 

Starts massage registration, read, or output to the - 1 I  printer by turning ON this signal. 

Mode 
Dessrlption 

1.diu1.d NO. ms-11 Print-r 
prd0501 ~ldl!eUlon.l fundion 

When this signal is turned ON by the sequence pro- 
gram in the no-protocol modelbidirectional mode, - 0 - data written to the buffer memory is transmitted from 
the A1 SJ71 C24 to an external device. (After XnO is 
turned ON, Y(n+i)O is turned OFF. 

This signal turns ON in the no-protocol modelbidirec- 
tional mode, when the PC CPU has completed read- - 0 - ing the data received from an external device. This 
data is stored in the AlSJ71 C24 buffer memory. 
(After Xnl is turned OFF, Y(n+i)l is turned OFF. 

Referenst 
Sestlons 

9.2,102 

9.2, 10.2 

- 1 - 1 • ‹ 1  Interrupts output to the printer by truning ON this signal. 
Restarts output to the printer by turning OFF this signal. 

-, Turning this ON (using the sequence program) chan- 
ges the AtSJ71C24 mode, which executes the initial 

0 0 O processing. 
Goes OFF after turning ON Xn9. 

- - - Unusable 

6 

- 

Y (n+l) 8 and Y (n+l) Care available only for AtSJ71C24-PRF (with 

printer function). 

They are unavailable for AlSJ71C24-R2. 

- - - Unusable 

IMPORTANTI 
Y(n+1)2 to Y(n+1)7 Y(n+l)A, Y(n+l)B and Y(n+l) D to Y(n+l)F are reserved for 
system use only. AlSJ71C24 functions cannot be guaranteed if these 
signals are turned ON or OFF by a sequence program. 

- 



3. SPECIFICATIONS 
MELSEC-A 

Example 1: Use of input signals Xn4 to Xn6 

Request from computer 1 1 1 Station I 
Computer number Message wait time 

(Value; 

Example 2: Use of Xn8, Y(n+1)8, and Y(n+l)C when printer function is used. 

ON 
Xn8 

OFF 

I Q 1  I H  L I h 
I I 

I 
I I ACK or 
I I N AK 

14 I I 
I I Request 
I I to PC 

Error code 
(address 801 H) OOH OOH OOH 

I I I I Reply I I 
I from PC I I 
I I I 

Printer output Output Stop Output 

/ I 
I 
I 

/\I\- - Operation contents 
(1) When Y[.+t)8 is turned ON, the message output to the printer is started. 
(2) When Y is turned OFF, the message output to the printer is forcibly completed. At this time, an 

error(08h) occurs. 
(3) OOH Is written to buffer address 801 Hand an error is reset. 
(4) When Y@+?)8 is turned ON, the message output to the printer is started. 
(5) When Y[.+$ is turned ON, the message output to the printer is interrupted. At this time, an error(07H) 

occurs. 
(6) When Yinr?) is tumed OFF, the interrupted messages are output to the printer. At this time, an error Is 

automatically reset to WH. 
(7) When the message output is completed, Xn8 is turned ON. 
(8) Y(,+1)8 is tumed OFF by a sequence program. 
(9) When Yp+q 8 is turned OFF, X [ W ? ) ~  is turned OFF. 

I 
I 

I I I I 
I I I I I 

I I 
I I 

I 
I 

i I 
I I 

I 

I 
I 

I I I I I 
-1+2+3-4-5+1- 

I I I I I 
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3.5 Buffer Memory Applications and Allocation 

The term "buffer memory" used in this manual refers to a memory area of an 
AlSJ71C24 used to store the control and communications data which is 
transmitted 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 
FROMJTO 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. 

(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 

This area stores data when communication is made using 
protocols 1 to 4 for buffer memory readlwrite commands 
(CRCW). 

(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 alloca- 
tion 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 applications 
of data transmission and the specifications of the external device. 
Section 7 gives details. 
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(2) Buffer memory allocation 

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

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

Buffer memory addresses 1 OEH, 1 1  DH to 11 FH are reserved for system 
use only. Data written to this area will prevent correct operation of the 
A1 SJ71 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 3.8 Buffer Memory 

ddresses Buffer Memory Address Names Default Values 

OH 

1 H  
to  

7 F H  

'OH 

t o  
F F H  

1 0 0 ~ .  

1 0 2 ~  

1 0 5 ~ .  

106H. 

Area to specify send buffer size for no-protocol mode : 80H 

Area to specify head address of receive buffer memory j 
for no-orotocol mode 

107~. 

108H. 

1 0 9 ~  

10AH 

10BH. 

10CH 

1~~~ 

IOEH 

1 0 ~ ~ .  

1 IOH. 

H. 

,-. m 
P 
0 

R 

L 

rn 
; 

Area to specify receive bvffer size for no-protocol mode j 8 0 H  

Area to specify receive completion 1 on data length in j 127 (words) no-protocol mode 

Area to specify head address of on-demand buffer memory j 0 

Area to specify owdemand buffer size 0 

Area to specify RS-232C CD terminal check j 0 (check CD termina 

Storage area for omdemand errors 0 

Receive data clear request area for no-protocol mode : 0 

System area (unavailable) - 
RS.232C communications mode setting area : 0 (Fullduplex I transmission) 

Simultaneous send prioritylnon-priority sening area*2 i 0 (Priority) 

0 Send method setting area when transmission is resumed.2 j (No rebansmission) 

1 1 2 ~ .  

:No-protocol send data length 
:storage area 

!No-protocol send buffer memory area 
5 j (send data storage area) 
g .  0 

:No-protocol received data length storage 
5 ;area. : ND 
m r  . proto501 

: ,eCeive 2 !No-Protocol receive buffer memory area : srea 
:(Received data storage area) 

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

$ 1 3 ~ .  

11 4 ~ .  

Area to specifY receive completed code in no-protocol mode j O W A H  (CR, LF) 

Error LED display OFF state storage area 0 

Error LED turn OFF request area 0 

Area to specify ward or byte units in no-protocol mode ; 0 (words) 

Area to specify head address of send buffer memory for j 
nomotocol mode 0 

Time-out check timesetting area : 0 (Infinite) 

Simultaneous transmission data vatidlinvalid setting area j 0 (Data valid) 

115~.  Check sum enableldisable setting area 0 
: (Checksum enabled 

16H 

Mode set  bv user 

Data send error storage area 0 

17H Data receive error storage area 0 
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Mode set by user 

"4 

*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: Cnange the detab t values marked by tne dot symoo. (.) attached to the right of the address 
o n y  when tne READY signal of the AtSJ71C24 :s tdrned ON after tne power is turneo ON 
or <he PC CPU Is reset. 
Or, change thc values when the h:gner oytes of tno made switching dcsignation area of the 
o ~ f f e r  are cnanged after tno A1 SJ71C24 READY signal s t ~ r n e d  O h  by sw:tching the modo 
of A1 SJ71 C24. 

*5: The value (1H to DH) corresponding to the set vaiue (1 to D) of mode setting switch (see 
Section 4.3) is stored as default value. 

' 6 :  0 is stored before switching the mode. 

The value (1H to DH) of mode number corresponding the present mode is stored after 
switching the mode. 

1 H to DH correspond to the set value (1 to D) of mode setting switch (see Section 4.3). 
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'7: 120H to DFFH are allocated to the user area in an AiSJ71C24-R2. 

120H to 7FFH are allocated to the user area and 800H to DFFH are allocated to the message 
registration area in an A1 SJ71C24-PRF as shown below. 0 

User area 

Addres 

1 m t  

7FFH 

8WH 

DFFH 

User arc 

Message 
registration 

area 

8mH Schedule area /I 

Registration 
number 1 

- - - - - - - - - - -  
Registration 
number 2 

Max31 
:an be 
rgistered. 

DWH 

nuinber 31 
Free message 

area 
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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 A1 SJ71 C24 can be started are described below. 

I Determine the system configuration 1 ...... SeeSection2.3 

& 

Set up the hardware 

(1) Set the transmission specifications - 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 

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

(2) Set the transmission control protocol 

.... See Section 4.3.2. 

.... See Section 4.3.1. 

SeM loopback test ...... See Section 4.6. 

External wiring ..... See Sections 3.2. 4.5 

Loapback test ...... See Sections 4.3, 8.15. 

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

I 

..... Create a data communications program A sequence program for data transmission 

is required to use the following functions: 

- Data transmission in the no-protocol1 
bidirectional mode 

Operation . Data transmission using the on- 
demand function of the dedicated 
protocol 

Signal input using the global function 
of the dedicated protocol 

(1) Appendix 10 contains the form sheet for recording the setting values of the A1SJ71C24 

(2) Section 11.1 gives the procedure for using the printer function. 
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4.2 Nomenclature 

4.2.1 Nomenclature 

No. Name 

Transmission 
specification Used to set data bit, parity presence 

setting switches absence, stop bit, sum check, etc. I 4.3.2 

LEDs 

- 

Mode setting 0'1 I switch I Switch for selecting transmission 
control protocol 

Description 

I I RS-232C RS-232C connector for linking I 3.2.2 
connector AiSJ71C24 with computer. 4.5.2 

Reference 
Sections 

I I I 

Display the operating status, computer 
communications underway, and alarms. 4.2.2 
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4.2.2 LED signals and displays 

LED Area Details 

RUN 0 N E U O  S 
SD D A C K O  9 
RD O N A K O  10 

CPU 0 CIN 0 1 1  
P i s 0  12 

O P R O D  13 

0 iunused 0 

Meaning Initial 'ED LED 40. of LED LED ON LED OFF Status 
D i s ~ l a v  of LED . . I 

0 RUN Normal run Normal Error ON 

1 SD Transmitting 
Flashes during data 
transmission OFF 

2 
Flashes during data 

RD Receiving receive OFF - 
3 CPU Communications with Flashes during com- 

PC CPU munications with PC CPU ON 

4 PRT *1 Printer message output ',"~,","a~~s~~,"",,"~$r OFF 

9 ACK ACK After send- After send- OFF 
ing ACK ing NAK 

10 NAK NAK After send- After send- OFF ing NAK ing ACK 

11 Result of PC CPU 
communications Normal OFF 

12 
Paritylsum 

PIS Paritylsum check errpr check error Normal OFF 

Cammunica- 

13 PRO Protocol error Normal OFF lions 
oratocoi 

1 4  SIO SiO error I framing error) Normal OFF 
Overrun, 

*1 is applied to A1 SJ71 C24-PRF. 
'2 varies according to the switch setting as shown in the fallowing table. 

(1) LEDs C/N to SIO (LED Nos.11 to 14) above light when an error occurs. 

I I 8 

The ON/OFF status of the LED Nos. 11 to 14 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. 

(2) After any LED C/N to SIO (LED Nos. 11 to 14) is ON, they remain ON 
even when the cause of the error is eliminated. 

OFF NEU ON 

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. 

I OFF 

(3) LEDs RUN to NAK (LED Nos. 0 to 10) above light corresponding to the 
relevant status. 
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(4) LEDs CIN (LED Nos. 11) above light in the following circumstances: 

(a) When the AlSJ71C24 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. 

(5) The "initial state" column indicates the status when the power is turned 
ON the PC CPU is reset or when the READY signal of the AlSJ71C24 
is turned ON after the mode was switched. 

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. a 

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

(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 "5" and the bidirectional mode setting 
area in the buffer memory is set to " I " ,  the no-protocol mode in the 
following table changes to the bidirectional mode. 

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

or Printer function 

POINT] 

Sections 2.3.1 to 2.3.2 give the examples of settings with different system 
configurations. 
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4.3.2 Setting of transmission specifications 

Write during RUN 
enabled/disabled Enabled Disabled I - 

Remarks 

I I I I 

Position of Setting Switch 

I ON OFF 
Setting Items Of 

Switches 

- 

I 
(1) Write during RUN 

Switches 

I I 

- 

SWl1 

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. 

- SW03 

SW1O 

Section 3.3.1 gives the functions Available with this setting. 

Unused 

Stop bit setting 

(2) Transmission specifications 

Evenlodd parity 
setting 

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

2 bits 

- 

If these switches are set, the RUN indicator LED (LED No. 0) is turned 
OFF and operation is not possible. 

Even 

Not set 

(3) Sum check 

1 bit 

Set SW12 

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. 

Odd 

- 

Sum check setting 

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". 

Valid when 
parity bit is 
set. 
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4.4 Loading and Installation 

4.4.1 Handlinginstructions 

(1) Protect the AlSJ71C24 and its terminal block against 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 AlSJ71C24. 

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

4.4.2 Installation environment 

Screw 

Module mounting screws (M4) 

Never install the system in the following environments: 

Tightening Torque kgan(lb4nch) 

78 to 117 N.cm (a(6.93) to 1 Z(10.39)) 

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

(2) Locations where ambient humidity is outside the range of 10 to 9O%RH. 4 
(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. a - 

(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 wiring which is resistant to external noise effects is a prerequisite 
for reliable AlSJ71C24 operations (full use of all available functions). 

When doing external wiring of the AlSJ71C24, thefollowing precautions must 
be taken: 

(1) Keep main circuit wiring, high-voltage wiring, and other load-carrying 
wiring outside the PC CPU separate from AlSJ71C24 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 

4.5.2 Connecting the RS-232C connectors - 

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

(1) Precautions during connections 

If half-duplex transmission (see Section 7.2 for the setting method) 
is used, perform wiring so that the CD signal of the AlSJ71C24 can 
be controlled by the external device. 

Also, set the AlSJ71C24 to execute the CD terminal check (see 
Section 7.1). 

Section 5.4 gives the ONIOFF timing control of the CD signal of the 
AlSJ71C24 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) 

Cable Connections and 
Signal Directions 

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

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

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

- 
POINT~ 

When connecting to the printer, use the connections to a device which 
cannot turn the CD terminal signal ON (described in (b) above). - 
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4.6 Self-loopback Test 

The self-loopback test function is used (when the AlSJ71C24 is not con- 
nected to the computer) to check that the AlSJ71C24 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 connectors as shown below. 

A1 SJ71C24 
Cable 

Signal Connections 
Names Number 

Step 2 Set the mode setting switch 

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

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 AlSJ71C24 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 

The checks are then repeated. The checks are completed 
within one second. The checks are executed automatically 
by the AlSJ71 C24. 

(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 
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(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 3'') 

POINT[ 

Two AlSJ71C24 modules can be loaded to AISCPU. However, do not 
execute the self-loopback test with both modules simultaneously (this will 
result in a PC CPU communications check error). 

4.6.2 Self-loopback test operations 

Check Items 

PC CPU 
communication 

check 

RS-232C com- 
munications 

check 

Check Descriptions Normal indicator Error Indicator LED Information Flow 
LED 

After writing data to special 
data register 09072, the (LED No. 11) 
A1 SJ71 C24 reads and 
verifies it. If the data 
matches, it is changed and 
the procedure is repeated. If 
data does not match. an 
error is indicated. I I I 
Checks data sent from RS- 

A1 SJ71C24 changes data 
232C connector. If normal, 

and the procedure is 
(LED No. 14) 

error is indicated. An error 
is indicated if no cable is con- 

Flashing 

nected. 

- 

'The test continues even if an error occured 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 AlSJ71C24 using the dedicated command (lT) with the 
dedicated protocols 1 to 4. 

The procedure to execute the loopback test is as follows: 

Step 1 Connect the computer and AlSJ71C24 

Connect the cable between the computer and AlSJ71C24 as 
described in Section 4.5. 

Step 2 Mode switch settings 

Set the mode switch to "1" to "4" to set the testing interface for the 
dedicated protocol. (Section 4.3.1 gives detail of thesetting method.) 

Step 3 PC CPU start-up 

Turn the power to the PC CPU ON or reset the PC CPU. The 
AlSJ71C24 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 AlSJ71C24 
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 AlSJ71 C24. 

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

(2) The AlSJ71C24 transmits the unchanged data back to the 
computer. 

Step 5 Computer consistency check 

(1) Check at the computer if data transmitted from the computer to 
the AlSJ71C24 is identical with the data transmitted back from 
the AlSJ71C24 to the computer. 

Identical data indicates that the communication between the 
computer and AlSJ71C24 is normal. 

If the data transmitted from the computer to the AlSJ71C24 and 
the data transmitted back from the AlSJ7lC24 to the computer 
are not identical, the transmission specification settings probab- 
ly 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. 

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 AlSJ71C24 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. 



[COMPUTER LINK FUNCTIONS] 

This section describes the communications procedures, link method, and commands used with the 
computer link of the AlSJ71C24-R2 and AlSJ71C24-PRF. 
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5. HALF-DUPLEX COMMUNICATIONS USING THE RS-232C INTERFACE 

This section explains how to do half-duplex communications using an RS- 
232C interface to connect an external device and an AlSJ71C24. 

This section does not apply to full-duplex communications. 

AlSJ71C24 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 AlSJ71C24 to the external device. 

The key points for doing half-duplex communications between an external 
device and the AlSJ71 C24 using the RS-232C connector are as follows: 

System configurations and functions 

Buffer memory settings 

Wiring 

ONIOFF timing of the CD and RS signals of the AlSJ71C24 
a 

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-duplex communications, and (b) the 
functions of the A1 SJ71 C24 

x :  Unusable 

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

No-protocol 
Modelbidireo- 
tional Mode 

Data Send 
and Data 
Receive 

0'2 

Dedicated Protocol 

See Section 8.14.2. 

o: Usable 

Data Communications 
by a Command 

(external device : Transmitted from 
the External Device 

1 : 1  0 

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

Data Send from the PC 
CPU by the On- 

demand Function 

0*l 

*2 Send timing of data sent from the AlSJ71C24 and the external device 
changes according to the set timing of "prioritylnon-priority at the simul- 
taneous transmission" set with the AlSJ71C24. 

See Section 5.4. 
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5.2 Buffer Memory Settings 

The following describes the buffer settings of the AlSJ71C24 for doing 
half-duplex communications. 

Perform the following settings with the sequence program only when the 
AlSJ71C24 READY signal is turned ON after the AlSCPU is reset or when 
the AISCPU 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 (Ad- 
dress 11 OH) 

When the AlSJ71C24 and the external device begin transmitting data 
simultaneously in half-duplex communications, designate (a) continua- 
tion (priority) of the send from the AlSJ71C24, or (b) interruption (non- 
priority). 

Set "0" to designate " priority ". 

Set "1" to "255" 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 AlSJ71C24 is set to " priority ", the AlSJ71C24 keeps on transmit- 
ting data and ignoring received data. Even if data is transmitted from the 
external device afler the AlSJ71C24 has started data transmission. 

The external device that transmits data must execute the following so that 
the AlSJ71C24 does not ignore received data: 

1 . Transmit response messages to start communications 

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

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

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 
AlSJ71C24, when the AlSJ71C24 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 trans- 
mitted ("not resend"). 

Set "1" to designate " resend 

Set "ON to designate " not resend " ,  
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5.3 Wiring 

The following describes the wiring for connecting the external device to the 
AlSJ71C24. 

To do half-duplex communications, the CD signal of the AlSJ71C24 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 theAlSJ71C24. 
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5.4 ONIOFF Timing of the CD and RS Signals of the AlSJ71C24 

When doing half-duplex communications, the data transmission timing is 
shown by using the CD and US signals of the AlSJ71C24. 

In half-duplex communications, an external device controls the CD signal of 
the A1 SJ71 C24. 

The AlSJ71C24 system controls the US signal of the AlSJ71C24. 

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

....--..- ns and 
l Directions 

Sional 

Signal controlled 

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 AlSJ71C24. 

Setting the buffer memory of the AlSJ71C24 to "prioritylnon-priority at simul- 
taneous transmission" controls the CD signal of the AlSJ71 C24. 

(1) AlSJ71C24 is set to " priority ". 
~ ~ t a  B ,Stop the data send. Resend 

External device Data A Data B 

A1 SJ71 C24 / 1 Data C I 

IA1SJ711 - SD (send data) 

T RS (send request) 

CS (crear to send) - CD (receive carrier 
detect) - RO (received data) 

Data B 

The following steps describe the operations required for an external device 4 
at every timing mentioned by 1) to 6) in the above figure. 

The signal names are of the signals of the A1 SJ71 C24. 

1) When not transmitting data from the external device to the 

,\ AlSJ71C24, 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. a 

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 processing. 
(When the AlSJ71C24 and an external device start data trans- 
mission simultaneously, the RS signal turns ON.) 

6) Retransmit all interrupted data from the external device to the 
AlSJ71 C24 after the data send from the AlSJ71 C24 is completed. 

When (a) starting or during data transmission to the AlSJ71C24, (b) if the DTR(ER) signal of 
AlSJ7lC24 turns OFF or when a DC3 code is received, interrupt data transmission until the 

DTR signal turns ON or until a DC1 code is received. 
a 

See Appendix 4. 
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(2) AlSJ71C24 is set to "non-priority", 

/' 
Continue data send - 

-C 
RS (send request) 

CS (clear to send) L - CD (receive carrier 
detect) 71 C24 stores received 

Data A 
External device Data Cyl 

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 AlSJ71C24. 

As described in ( I ) ,  turn ONiOFF the CD signal of the AlSJ71C24 with the 
external device and do data transmission to the AlSJ71C24. 
(Note that 5) and 6) are different in the non-priority setting.) 

1) When not transmitting data from the external device to the 
AlSJ71C24, 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) Even if the US signal turns ON during data transmission, continue 
the data send to  the AlSJ71C24. (This occurs when the 
AlSJ71 C24 and the external device start datatransmission simul- 
taneously .) 

6) After the send from the external device is completed, transmit 
data from the A1 SJ71 C24 to the external device. 
Section 5.4.2 gives details. 

Data 
B 

IRE MARK^ 
When (a) starting or during data transmission to the AlSJ71C24, and (b) if the DTR(ER) signal 

of AlSJ71C24 turns OFF or when a DC3 code is received, interrupt data transmission until the 

DTR signal turns ON or until a DC1 code is received. 

See Appendix 4. 

A1 SJ71 C24 
'nonpiiorify', data 
transmiosion is in- 
,e,,up,, when the Resend 
CDsignalturns~N. Section 5.4.2 gives 

contents of the send. 

Data C-2 
t-- SO (send data) \ I 
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5.4.2 Data transmission timing from an AlSJ71C24 

When doing half-duplex communications, data transmission timing from an 
AlSJ71 C24 is shown by using the CD signal and RS signal of the A1 SJ71 C24. 

Control the CD signal of the AlSJ71C24 by setting the buffer memory of the 
AlSJ71C24 to "priority/non-priority at simultaneous transmission" for data 
transmission. 

(1) AlSJ71C24 is set to " priority " 

Data C-1 

device must store 

SD (send data) 

T RS (send request) 

- CS (clear to send) - CD (received carrier - RO (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 AlSJ71C24. 

As described in ( I ) ,  turn ONIOFF the RS signal of the AlSJ71C24 with the 
external device and transmit data to the AlSJ71 C24. 

1) When not transmitting data from the external device to the 
AlSJ71C24, turn the RS signal OFF. 

a 
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 AlSJ71G24. (This occurs when the 
A1 SJ71 C24 and the external device start data transmission simul- 
taneously.) 

6) Transmit all interrupted data from the external device to the 
AlSJ71C24 after data send from the AlSJ71C24 is completed 
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*1 The time from when the RS signal turns ON until communica- 
tions start varies with the data transmission speed. 
The faster the transmission speed is, the sooner communica- 
tions will start. 

( R E M A R K /  

When (a) starting or during the data transmission to the AlSJ71C24, and (b) if the DSR(DR) 

signal of AlSJ71C24 turns OFF or when a DC3 code is  received, interrupt data transmission 

until the DSR signal turns ON or until a DC1 code is received. 
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(2) AiSJ71C24 is set to " non-priov:*-, " 

- SD (send data) 

" L y  . 
Continue data transmission 

RS (send request) 

1 CS (clear to send) 

8eauseAlSJ71C24 knth, 
'non.~~C,nv', d a f a v v i i a n  is 
ivterupptedwmthec~ d g d  

External device turmo~.  

CD (receive carrier 
detect) - RD (received data) 

A1 SJ71 C24 

Data C 

r 
[Ill Data C llllll 

Data A - Data B 

The following steps describe the operations performed by AlSJ71C24 at 
every thing. The signal names are of the signals of the AlSJ71C24. 

Data B 

As described in (I), turn ONIOFF the RS signal of the AlSJ71C24 and do 
data transmission to the external device. 

Note that 5) is different 

1) When not transmitting data from the external device to the 
AlSJ71C24, 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- 

0 
ing. (This occurs when the AlSJ71C24 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 11 OH 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. 

]REMARK/ 
When (a) starting or during the data transmission to the external device and (b) if the DSR(DR) 
signal of AlSJ71C24 turns OFF or when a DC3 code is received, interrupt data transmission 
until the DSR signal turns ON or until a DC1 code is received. 
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6. SWITCHING THE MODE WHILE THE AlSJ71C24 IS OPERATING 

Switching the mode while the AlSJ71C24 is operating (send control 
protocol switching) 

This section should be read to continue data communications with a 
communicating device if the mode is switched while an AlSJ71C24 is 
operating. 

If the mode is not switched, it is not necessary to read this section. 

While an AlSJ71C24 is operating, switching can be done between the 
following modes. 

No-protocol mode 

, ,/ Dedicated protocol modes (1 to 4) 

Bidirectional mode 

Mode settings can be switched by the following methods. 

(1) Switching the mode using an external device 

Dedicated protocol modes . Dedicated protocol modes 
(I to 4) \(I to41 

No-protocol mode *1 

(2) Switching the mode using a PC CPU 

Dedicated protocol modes - Dedicated protocol modes 
(1 to 4) Ed",f ocol mode 

Bidirectional mode 

No-protocol mode - Dedicated protocol modes 

Bidirectional mode 

Bidirectional mode - Dedicated protocol modes 

*1 If the mode is switched while the AlSJ71C24 is operating, the READY 
signal (Xn7) of the AlSJ71C24 goes OFF and is turned ON again. 

When it is necessary to switch each set value of the special-applications 
area (addresses IOOH to 11FH) of the AlSJ71C24 buffer, switch a set 
value at the leading edge of the AlSJ71C24 READY signal (Xn7) just 
after the signal is turned ON. 

It can be switched to the bidirectional mode from a dedicated protocol 
modes (1 to 4) and data communications can be restarted. 

The mode switching timing between the external device and the PC CPU 
must be adjusted beforehand. 
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6.1 Precautions When Switching Modes 

Precautions to take when (a) switching the mode of an operating AlSJ71C24 
and (b) continuing data communications are given below. 

(1) Mode setting between an external device and a PC CPU 

The following rules must be determined when doing mode switching 
between an external device and a PC CPU. 

In which direction (tolfrom an external device and aPC CPU) will the 
mode switching take place? 

The timing of the following mode switches must always be deter- 
mined. 

Dedicated protocol modes(1 to 4) ----r No-protocol/bidirectional modes 

No-protocallbidirectional modes - Dedicated protocol modes(1 to 4) 

No-protocol mode r Bidirectional mode 

Bidirectional mode r No-protocol mode 

Mode switching message structure when doing mode switching in 
the no-protocol/bidirectional modes 

Mitsubishi recommends switching the mode from the PC CPU side (see 4 
Section 6.2). r 

(2) AlSJ71C24 operations when switching modes 

(a) If mode switching is requested while communications using a dedi- 
cated protocol have not been completed, mode switching processing 
can only be executed after the AlSJ71C24 has completed data 
communications (data B - see Section 8.3). 

Writing to buffer 
.... "- ,,,-----... 
is executed aft€ 

External device address 119H 
\ 4 - - - - 

A1 SJ71 C24 \ P --. 
A 

processing 
A1 SJ71 C24 - - - -  
READY signal 
W 7 )  See Section 6.2.1 

\ - - - - 
Value at buffer 
address 119H 

0105H - - - - 
L c u r r e n t  mode number 
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(b) When data communications is done in the no-protocol/bidirectional 
mode, the AlSJ71C24 switches the mode under the following con- 
ditions: 

1) If the AlSJ71C24's request-to-send signal (Y(n+l)O) is ON when 
mode switch processing is executed, that signal is turned OFF. 

External device 
- 

A1 SJ71 C24 1 Data h 
Initial processing 

A1 SJ71 C24 
READY signal 
W 7 )  

See Section 6.2.2. 
Request-to-send 
signal 
(Y@+l)O) 

/.ncr. lrc req-cs:-:o-senu sgn3 (Yp-l)O, goes OFF 
n I a procass ng moac s n  lcn ng proccssngj 1s e ~ e c ~ l e d  

2) If the AlSJ71 C24's received data read request signal (Xnl) is ON 
when mode switch processing is executed, the received data read 
completed signal (Y(n+l ) l )  is turned ON 

I Initial 

A1 SJ71 C24 
READY signal 
(Xn7) 

processing - - - - 

4-hi..-. See Section 6.2.2 
Received data 
read request 
signal (Xnl) 

Received data 
read completed 
signal (Y(n+l)l) t 

When the received data read completed signal (Y(n+l)l) goes 
ON, initial processing (mode switching processing) is executed. 



6. SWITCHING THE MODE WHILE THE AlSJ71C24 IS OPERATING 
MELSEC-A 

(c) When the mode is switched, the following processing takes place. 

1) The value of the special-applications area (buffer addresses 
1 OOH to 11 FH) of the A1 SJ71 C24 returns to a default value. 

2) During data communications in the no-protocol/bidirectional 
mode, received data stored in the A1 SJ71 C24 buffer and OS user 
area is cleared. 

3) The READY signal (Xn7) is turned OFF or ON by the following 
timing. 

Switching the mode using an external device 
(dedicated protocol modes 1 to 4 - no-protocol mode) 

Initial processing 

A1 5171 C24 READY signal (Xn7) - - - - (about 4 seconds) - - - - 

. . . . k I ..-. 
Value at buffer address 119H 0105H O205H OW5H 

. . . . - - - -  

Switching the mode using a PC CPU 
(dedicated protocol modes 1 to 4 - no-protocol mode) 

Initial processing 

A1 SJ71 C24 READY _ _ _ - - - - -  
signal (Xn7) (about 4 seconds) 

Value at buffer address. - - . \ - - - -  
118H (mode setting OW1 H to 0004H 
state storage area) . _ _ _ 

0W5H 
- - - 

Value at buffer address . . . . 
119H (mode switching 0W5H OOOOH 
specification area) - - - - 

..-. 

--.- 
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6.2 Mode Switching Methods 

6.2.1 Mode switching from an external device 

Switching to the no-protocol mode from a dedicated protocol mode (1 to 4) is 
done by the following method. 

However, the set value of the special-applications area (buffer addresses 
100H to 11 FH) of the AlSJ71C24 is set at a default value. Data communica- 
tions must be done in the default value state. 

Use a PC CPU to (a) switch to a mode other than the above, or (b) switch 
the set value in the buffer special-applications area (see Sections 6.1 and 
6.2.2). 

CW command (see Section 8.9) 

I 
I 

Initial processing 
(about 4 seconds) 

A1 a 7 1  C24 U 
READY signal . ~odern i~h ing  

v n v  
- mvsiuedmebnetspgleI-applii 
baree is re(urnedtoaddaddnnd~ 

\ 
Value at buffer 
address 11 9H 

0105H 

L Cumnt mode number 

Sequence program 

The operations and processing of the signal timings given in the figure are 
explained below. 

(1) Use a CW command from an external device to write a mode switch 
request and a mode number in the mode switching specification area 
(buffer address 11 9H) of the AlSJ71 C24. 

Mode number after switching (see Section 4.3.1). 

I Mode switch request 
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(2) After the AlSJ71C24 completes processing of the CW command normally 
and transmits a response message, the READY signal (Xn7) of the self is 
turned OFF, and the following mode switching processing is executed. 

The mode of the AlSJ71C24 is switched. 

The value of the special-applications area of the AlSJ71C24 buffer is 
returned to a default value (excluding the mode switching specification 
area [buffer address 1 19HI). 

(3) The AlSJ71C24 turns the READY signal (Xn7) of the self ON after 
completing 2) and switches the value of the higher byte of the mode 
switching specification area of the buffer to 02H. 

I '  Mode number after switching (see Section 4.3.1) 

I Mode switching completed 

(4) After rewriting the value of the higher byte of the mode switching 
specification area of the AlSJ71C24 buffer to 02H, if the user switches 
the value of the special-applications area, use a PC CPU to write any 
desired value to the special-applications area. 

If the value of a special-applications area is not switched, the processing 
of 4 is unnecessary. Execute processing of 5. 

(5) Use a PC CPU to read the mode switching specification area of the 
AlSJ71C24 buffer, set the higher byte to OOH, and write it to the mode 
switching specification area. 

Value in the read mode switching 

Write it to the mode switching spe- 
cification area. To ihe mode switching specification area 

02H 05H 

Set the higher byte to OOH. 

POINTS ( 
(1) Do the following when switching a value in other than the mode switch- 

ing specification area (buffer address 11 9H) of the AlSJ71 C24 special- 
applications area during mode switching. After the higher byte value of 
the mode switching special-applications area becomes 02H, then use 
the PC CPU to write any desired value at the leading edge of the 
AlSJ71C24 READY signal (Xn7) just after the signal has turned ON. 

specification area. 

OOH 05H 

(2) The mode of the AlSJ71C24 can be switched even if the PC CPU is in  
the STOP state. 
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6.2.2 Switching the mode using a PC CPU 

(1) This section shows how to switch to a no-protocol/bidirectional mode 
from a dedicated protocol mode (1 to 4). 

1 

U Data communications 

/ can be done in the , switched mode. 
External device 

lnltml processing I 
A1 SJ71 C24 (about 4 seconds) ' 

A1 SJ71 C24 READY 
signal (Xn7) 

1 I 
Value at buffer 
address 1 19H 0005H OOOOH 

I 

Sequence program X--X 
The operations and processing of the signal timings given in the figure 
are explained below. 

(a) Use a PC CPU to write the mode number to be switched to the mode 
switching speci f icat ion a rea  (buffer address 119H) of the  
AlSJ71 C24. 

1 Number to be switched (see Section 4.3.1) 

(b) Use the PC CPU to turn ON the mode switch request signal 
(Y(n+1)9). 

(c) The AlSJ71C24 turns the READY signal (Xn7) of the self OFF and 
executes the following mode switching processing. 

The mode of the AlSJ71C24 is switched, 

The value of the special-applications area of the AlSJ71C24 
buffer is returned to a default value (excluding the mode 
switching specification area [buffer address 119H1). 
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(d) After completing 2) above, the AlSJ71C24 turns the READY signal 
(Xn7) and mode switch completed signal (Xn9) ON. 

(e) After the mode switch completed signal (Xn9) and the READY signal 
(Xn7) are turned ON, the PC CPU must turn OFF the mode switch 
request signal (Y(n+1)9). 

If the value is set to other than a default value when the AlSJ71C24 
special-applications area does data communications, use a PC CPU 
to write necessary data to the buffer special-applications area at the 
leading edge of AlSJ71C24 READY signal (Xn7) immediately after 
the signal has turned ON. 

During mode switching, when switching a value in other than the mode 
switching specification area (buffer address 11 9H) of the A1 SJ71 C24 
buffer special-applications area, write any desired value at the leading 
edge of the AlSJ71 C24 READY signal (Xn7) just after the signal has turned 
ON. 
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(2) This section shows how to w i t c h  from a no-protocol/bidirectional mode 
to a dedicated protocol mode. 

b Data communications ' can be done in the I switched mode. 

External device 

A1 SJ71 C24 
Initial processing t 

(about 4 seconds) ' 
A1 SJ71 C24 READY 
signal (Xn7) 

I 
Value at buffer 
address 11 9H 0005H OOOOH 

r 

Sequence program Ed 
The operations and processing of the signals timings given in the figure 
are explained below. 

Use a PC CPU to write the mode number to be switched to the mode 
switching specif ication area (buffer address 119H) of the 
AlSJ71 C24. 

I 
Number ofthe mode to be switched (see Section 4.3.1) 

Example: dedicated protocol mode 1 

Use the PC CPU to turn ON the mode switch request signal 
(Y(n+1)9). 

The AlSJ71C24 turns the READY signal (Xn7) of the self OFF and 
executes the following mode switching processing. 

The mode of the AlSJ71C24 is switched. 

The value of the special-applications area of the AlSJ71C24 
buffer is returned to a default value (excluding the mode 
switching specification area [buffer address 11 9H1). 

After completing 2) above, the AlSJ71C24 turns the READY signal 
(Xn7) and mode switch completed signal (Xn9) ON. 



6. MODE SWITCHING METHODS 
MELSEC-A 

(e) After the mode switch completed signal (Xn9) and the READY signal 
(Xn7) are turned ON, the PC CPU must turn OFF the mode switch 
request signal (Y(n+1)9). 

If the value is set to other than a default value when the AlSJ71C24 
special-applications area does data communications, use a PC CPU 
to write necessary data to the buffer special-applications area at the 
leading edge of AlSJ71C24 READY signal (Xn7) immediately after 
the signal has turned ON. 

When switching avalue other than in the mode switching specification area 
(buffer address 11 9H) of the A1 SJ71 C24 special-applications area when 
switching the mode, write any desired value at the leading edge of the 
AlSJ71C24 READY signal (Xn7) just after the signal has turned ON. 
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7. INITIAL SElTlNG 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 soecial aoolications area used with the on- 
demand function of the dedicated protoG~. 

POINTS 

(1) This section only applies to changing preset default values. It does 
not cover data communications using these default values. r 

(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 
AlSJ71C24 READY signal (Xn7) is turned ON, as shown below. 

I Example: How to disable the RS-232C CD terminal check function 
Xn7 interlock signal 

1--I 1- TOP I H8 I HlOB I K1 I K1 

(3) Buffer memory addresses 1 OEH and 11 DH to 11 FH are reserved for 
the system only. Writing data to these addresses precludes normal 
operation of the AlSJ71C24. 



7. INITIAL SETTING OF TRANSMISSION CONTROL DATA TO 7 ~ ~ 

BUFFER-MEMORY 
MELSEC-A 

7.1 Setting RS-232C CD Terminal Check EnableIDisable 

Setting this RS-232C CD terminal check function to enable or disable deter- 
mines whether or not the AlSJ71C24 checks the ON/OFF status of the CD 
signal (receive carrier detection signal). 

a 
Disabling the RS-232C CD terminal check function. 

If a "1" is written to buffer memory address 1 OBH, the A1 SJ71 C24 does not 
check the ON/OFF status of the CD signal. It operates as if the CD signal 
were ON. 

b l  bO 

Default: 0 

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

Set bits b l  to b15 of address 10BH to either 0 or 1. 
(The AlSJ71C24 will ignore the settings.) 

How to disable the RS-232C CD terminal check function (AlSJ71C24 
I10 addresses 80 to 9F). 

(Sequence Program) 

TOP I H8 I HlOB I K1 I K1 Write ' I '  to buffer address memory IOBH 

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 
connecting procedure. 

If the CD terminal check is set to "Disabled", the transmission method is 
automatically set to full-duplex transmission. 
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7.2 Setting the Transmission Method for RS-232C 

Set the transmission method used with the RS-232C interface which connects 
the AlSJ71C24 to the external device. Both half-duplex and full-duplex 
transmissions can be used for setting. If the half-duplex transmission is used, 
the following settings should be made: 

Whether or not the AlSJ71C24 continues or stops transmission when the 
A1 SJ71 C24 and the external device have begun sending data to each other 
at the same time. (Prioritylnon-priority setting at simultaneous transmis- 
sion) 

Whether or not the AlSJ71C24 transmits data again from the beginning or 
from the point where transmission stopped when it restarts transmission. 
(Transmission method when the transmission restarts.) 

Set the transmission method which conforms to the specifications of the 
connected device. 

POINTS I 
When full-duplex transmission is used, settings with buffer memory 
addresses 1 OFH, 11 OH, and 11 1 H are not required. 

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 AlSJ71 C24 using half-duplex transmission 

The following shows how to set the AlSJ71C24 to continue transmission 
when the AlSJ71 C24 and an external device (using half-duplex transmission) 
have begun sending data to each other simultaneously. 

letting methodl 

(1) Transmission method 

L write 1 

[ 
0: Full-duplextransmission 
1 : Halfdudex transmission 

POINT 

Set bits b l  to b15 of address 1 OFH to either 0 or 1. (The AlSJ71 C24 
will ignore the settings.) 

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

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

b15 to bO 

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

l l O H  

The CD terminal check is set to "Enabled". Half-duplex transmission is used and the priority 
of transmission is set. (AlSJ71C24 I10 addresses: 80 to 9F) 

(Default: 0) 

(Sequence Program) 

T 

Leave the setting of buffer memory 
addresses IOBH and l1OH for defaults. 

TOP H8 HlOF Write '1' to buffer memory address IOFH 
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7.2.2 Setting non-priority of transmission to  the AlSJ71C24 with the half-duplex transmission 

The following shows how to set the AlSJ71C24 to discontinue transmission 
when the AlSJ71 C24 and an external device (using half-duplex transmission) 
have begun transmitting data to each other simultaneously 

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

rocedure 

(1) Transmission method 

L Write 1 
0: Full-duplex transmission 1 1: Half-duplex transmission 

. Set bits b l  to b15 of address 1 OFH to either 0 or 1. (The A1 SJ71C24 
will ignore the settings.) 

(2) Priority setting when transmission has begun simultaneously 
b15 l o  bO 

O H  1 , 1 (Ddaull: 0) 

Write 1 to 255. 
This data sets the send wait time when data 

[ transmission is started or restarted. (Unit: 100 msee) 

(3) Transmission method when data transmission is restarted 

b15 to b l  bO 

H -1 (Default: 0) 

Write 0. (This can be omifled since the default is 0.) 
0: Not resend 

[ 1: Resend 

-- 

POINT 

Set bits b l  to b15 of address 11 1 H either to 0 or 1. (The AlSJ71C24 will 
ignore the settings.) 

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 rnsec) 
(AlSJ71 C24 I/O addresses: 80 to SF) 

(Sequence Program) 

TOP H8 HlOF Write "1' to buffer memory address 10FH. 

TOP Write "3' to buffer memory address 110H. 

Leave the setting of buffer memory 
addresses lOBH and 11 1 H for defaults 
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(2) To set "half-duplex transmission", "non-priority", and resend. 

Setting method + I (1) Transmission method 

b15 to b l  bO 

IOFH 7 (Default: 0) 

L-- write I. 
0: Fullduplex transmission 
1: Half-duplexb-ansmission 

POINT 

Set bits b l  to b15 of address 1 OFH to either 0 or 1. (The AlSJ71 C24 will 
ignore the settings.) 

(2) Priority setting when transmission has begun simultaneously 

b15 to bO 

1 tOH 7 1  (Default: 0) 

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

(3) Transmission method when data transmission is restarted 

11 1 , 1 1 (Default: 0) 

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

I 0: Not resend 
1: Resend 

POINT 

Set bits b l  to b15 of address 11 1 H to either 0 or 1. (The A1SJ71 C24 will 
ignore the settings.) 

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) (AlSJ71C24 
I10 addresses: 80 to 9F) 

Leave the setting of buffer memory address lOBH 
for default. 

(Sequence Program) 

I+ k-1 TOP 

TOP - 

TOP 

Write ' lo '  to buffer memory address l l O H  H8 HI10 
-- 

H8 

H8 - 

K10 

Hi11 - Write 'I ' to buffer memoly address 11 1 H. 

HIOF K I  Write 'i' to buffer memory address IOFH. 

K1 

Kt 
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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 ONIOFF status of the error LEDs are stored in address 101 H of the 
buffer memory (see below). 

Cn'l (LED No.11) 
PIS (LED ,012) 
PRO (LED No.13) 
SIO (LED No.14) 

1: LEDlit 
error occurred 

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

(Section 9.6 gives details.) no error 

1 : Error occurred [ 0: 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 
(A1 SJ71 C24 I10 addresses 80 to 9F) 

+I '4- HlOl  DO K1 Read the contents of the 
I error LED display status 

- - - - A  storage area to address DO - 
b15 b14tob4 b3 b2 b l  bO ... This shows that the PRO 

(LED No.14) is ON. This means 
DO 0 1 1  0 1 1  1 0  0 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 b4 b3 b2 b l  bO 

C/N (LED No.1 I )  

PIS (LED No.12) 

PRO (LED No.13) 
SIO (LEO No.14) 

1 : Turn-OFF request 
0: No processing 

I No-protocol send data 

error clear 
1: Clear request 
0: No processing 

(2) Program example to turn OFF error LEDs 4 
A sequence program example to turn OFF LED C/N (LED No.12) is given 
below. 

TOP 1 

( (1) The LED turn-OFF request is only valid when it is written. 

(2) Relevant data in the error LED display status storage area at address 
101H is cleared when the LED turn-OFF request is made. Data at 
address 102H remains as written. 

(3) If the error data has not been cleared after the LED turn-OFF request 
is made, the error LED will go ON again. 
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7.4 Settings i n  the No-Protocol Mode 

This section describes setting methods and gives no-protocol mode ex- 
amples. 

7.4.1 Setting the no-protocol mode receive-completed code (for receive with variable-length data) 

How to set and modify the receive-completed code and the sequence program 
for the receive processing with variable-length data are shown below. 

etting method I 

T - Enter the required completed code When the t completed 
Always write OOH to the higher 8 bits code is set 

b15 to b8 b7 to bO 

POINTS 

Buffer memory address 100H 

(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. 

I (2) If the length of data to complete data receive is also set, the read 
request for the received data is transmitted when the COmtJleted code I 

0 0 

or ihe set length of data (whichever comes first) is received. (Xnl is I ON) 

Default ODOAH (CR, LF) 

(3) If the completed code is not set, set buffer memory address 100H to 
FFFFH. This enables only the setting of data length to complete 
receive, and the read of received data by fixed data length is enabled. 

xample 

To set the end code to ETX (03H) (A1 SJ71 C24 I/O addresses 80 to 9F) 
(Sequence Program) 

I-+ ti TOP I H8 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 a 
along with a sequence program example. 

ietting methodl 

Buffer memory address lO8H 

I Write the amount of received data 
(defauit 127 words) 

'OINTS 

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

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

Length of data received a 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: 

b15 to b 8 C b 7 t o b 0  
Write FFFFH. 

Buffer memory address 1OOH 

Buffer memory address 108H '%s Write the length of received data 

(default : 127 words) 

I 

To set the fixed length at which data receive is complete to 15 words in the case of the re; 
of received data only by fixed length (AlSJ71C24 I10 addresses 80 to 9F) 

(Sequence Program) 

TOP H8 H1OO HFFFF K1 - TO specify the fixed length, write HFFFF 
to buffer memory address 100H. 

H8 HI08  K15 K1 - 
Write '15' to buffer memory address 108H 
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7.4.3 Setting a word or byte unit in the no-protocol mode 

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

Setting method 

L write I .  

[ 
0: word unit 
1: byte unit 

POINTS I 
(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. 

I (2) Set bits b l  to b15 of address 103H to either 0 or 1. (The A1 SJ71 C24 
will ignore the settings.) 

To set the byte unit (AlSJ71C24 110 addresses 80 to 9F) 

(Sequence Program) 

H TOP I H8 I HI03 I K1 I K1 
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 AlSJ71 C24 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 settina area (address 112H) is set to "1". this 
memory area is set for bidirectionalmode t;ansmission. 

etting methodl 
1 Write the head address in hexadecimal 

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

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

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

POINTS 

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

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

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

(4) If any range except the user area is set, the AlSJ71C24 will execute 
operations with defaults including the areas mentioned in (2) above. 

xample 1 
To set the head address to 120H and the memory size to 100H (AlSJ71C24 I/O addresse! 
80 to QF). 

Sequence Program 

Write H120 to buffer memory address 104H. 

HI05 HI00 Write HI00 to buffer memory address 105H. 

Address Buffer memory 

OH ,F=4 

for the noprotocol send 

Bunel memow area for 

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

I 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 AlSJ71C24 buffer memory area to store 
data the PC CPU received from the external device in the no-protocol mode. 
An example is also given. 

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

etting method 

1 Write the head address in hexadecimal 

b15 to bO 

106H (Head address setting) (Default : 80H) 

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

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

POINTS] 

(1) Buffer memory addresses 1 OOH to 11 FH are for the special applica- 
tion area and should not be set. I 

(2) Make sure that the specified range does not overlap the no-protocol 
n r  the nn-T1PmRnT1 a r m  

(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 AlSJ71C24 will execute 
operations with defaults including the areas mentioned in (2) above. 

.xamplel 

To set the head address to 300H and the memory size to 120H (AlSJ71 C24 I10 addresse: 
80 to SF). 

(Sequence Program) 

Write H300 to buffer memory address 106H. 

TOP ( H8 I H107 Write HI20 to buffer memory address 107H. 

Address Buffer mernor 

OH I- 
J lOeH \"[ Shows that the leading address is 300H 
- 107H Shows that the memory length is 120H. 

300H 

to 

41 FH 

DFFH 

the noprMocot receive 
(received datastarage 

Area for no-protocol send (1 20H 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) 

Set the switch to "1 ". 

(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 
11 4H) 

Set the data transmitted and received by the AlSJ71C24 to validlinvalid 
when a computer and the AlSJ71C24 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 AlSJ71 C24 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 SW12 of the AlSJ71C24. 

I 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 

I 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 

( . Bidirectional send area: . . . . . . . . . . . .Section 7.4.4 

I Bidirectional receive area: . . . . . . . . . . .Section 7.4.5 
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?tting method 

(1) Bidirectional mode 

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

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

POINTI 
When the bidirectional mode is set, settings with buffer memory addres- 
ses 11 3H to 11 5H are valid. 

(2) Time-out check time 

b15 to bO 

Buffer memory 
address 113H 

(Default: OH) 

Write OH to FFFFH. 
OH: Time-out check disabled (infinite wait 
1 H to FFFFH: Time-out check enabled 

Set value is processed as 1 to 
65535 which is the time-out check tin 
Time-out check is executed during th 
response message wait. 

, (Unit: 100 msec) 

(3) Data validlinvalid at simultaneous transmission 

/ 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 atter sending da 
(4) Check sum enable/disable 1 : Send data invalid: 

Data send error occurs and the operation ends. 

b15 to bO 
Buffer memory 
address 11 5H (Default: 0) 

i------ Write 1 or 0. 
0: Check sum enable added. 
1: Check sum disabled not added 
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- 
Setting method 

(1) Setting the bidirectional mode with the following conditions (A1 SJ71 C2, 
I10 addresses: 80 to 9F) 

I 1) Set the bidirectional mode. 

2) Set the time-out check time to 2 seconds. The setting value is 2( 
(1 4H). 

3) Set the send data to "invalid" and the received data to "valid" fo 
simultaneous transmission. 

4) Set the check sum to "disable" 
(Sequence Program) 

I ti+ Write "1' to buffer memory address 112H. 

I I Write H I 4  to buffer memory address 113H. 

Write HI00 to buffer memory address 114H. 

Write 'I' to buffer memory address 115H. 

(2) Setting the bidirectional mode with the following conditions (AlSJ71C2r 
I10 addresses: 11 0 to 12F) 

I 1) Set the bidirectional mode, 

I 2) Set the time-out check time to "infinite". 

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

4) Set the check sum to "enable" 

I (Sequence Program) 

I TOP I Write "1' to buffer memory address 112H. 

Leave settings of buffer memory addresses 
11 3H for 115H for defaults. 
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7.6 Mode Switching Setting 

This Section shows how to specify a setting item during mode switching and 
a gives a sample specification. 

7.6.1 Reading the mode setting status 

The method for reading the mode number currently being executed is given 
below. 

I The made number currently being executed is stored (1 to 5 )  

Sample read I 
Samp.e program tor reading [he mode n-mber currenrly behg execured I (1.0 addresses 80 to SF oi theAlSJ7lC24, 

14 !-IFROMP/ H8 I H I 1 8  1 DO I K1 Read from buffer address 118H to DO. 
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7.6.2 Mode switching specification setting 

This section shows how to specify mode switching and gives a sample a sequence program. 

I Specification method ( 
19H , bl5  ti b8 , b7 t; b 0 ,  

Mode number (1 to 5) to be switched 

4 0: The mode is mi swilched. 
1: Mode switch request. 
2: Mode switch completed (wriiten by me Al5171C24) 

Sample specification 1 

I Mode switching from a PC CPU (No-protocol - dedicated protocol mode 1) 
(110 addresses 80 to 9F of the A1 SJ71 C24) 

I I - ! ~ T O P [  H8 I ~ 1 1 9 I H l 0 l I  K1 H Write the mode switch request. 
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7.7 Send Control Setting 

This section shows how to specify a setting item during send control and a 
gives a sample specification. 

7.7.1 Send control setting 

This section shows how to specify send control and gives a sample sequence 
program. 

L Write 0  or 1  
0: DTR control 

( 1  : DC code control 

Write o or I 
0: Without DCl/DC3 control 
I: With DClIDC3 control 

Specification method 

- 
S 
- 

- 

Write 0  or 1  

0: Without DC21DC4 control 
1  : With OC2iDC4 control 

When 'with DCl/DC3 control' is selected (110 addresses 80 to 9F of the AlSJ71C24) 

iample specification 

(Sequence program) 

To change the send control method, make sure that communications is 
not being done with a sequence program (I/O signals (XnO), (Xnl), 
Y(n+l)O, (Y(n+l)l) are OFF). 

1-1 1-1 TOP / H8 / H l l A  I HOlOl I K1 H Write HlOl  to buffer address 1lAH 
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This section shows how to specify the setting and switching of DCllDC3 code 
and gives a sample sequence program specification. 

. 

Specification method 

I DC1 (default 11 H) 

DC3 (default 13H) 

To change the DCllDC3, set a byte of code at any value between OOH 
and FFH. r 

Sample specification 

When DC1 is switched to 91 H, and DC3 is switched to 93H 
(110 addresses 80 to 9F of the AlSJ71 C24) 

(Sequence program) 

Write DC1 91 Hand DC3 93H to buffer address 11 BH. 
Write 101 H to buffer address 1 IAH. 

I When switching DCllDC3from a default value, switch the value of buffer I 
address 11 BH. 

Make sure that 'with DCllDC3 control' is specified at buffer address 
11AH. 

a 
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7.7.3 Setting of DC2IDC4 

This section shows how to specify the setting and switching of DC2lDC4 and 
gives a sample sequence program specification. 

~ecification method / 
b15 to b8 b7 to b0 

l'cHy DC2 (default 12H) 

DC4 (default 14H) 

To change the DC21DC4, set a byte of code at any value between OOH 
and FFH. 

ample specification 

When DC2 is switched to 92H, and DC4 is switched to 94H 
(I10 addresses 80 to SF of the A1 SJ71 C24) 

(Sequence program) 

Write DC2 92H and DC4 94H to buffer ad- 
dress 11 CH. 
Write 201 H to buffer address 1 1AH. 

When switching DC21DC4 from a default value, switch the value of buffer 
address 11 CH. 

And, make sure that 'with DC2iDC4 control' is specified at buffer address 
1lAH. 
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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. a 

8.1 Data Flow in  Communications with Dedicated Protocols 

(1) The computer reads data from the AlSCPU 

. Parameter 
PC CPU information 

(2) The computer sends data to the AlSCPU 

AtSCPU AlSJ71C24 

sequence 
program 0 

(21 Commands, date. etc. 

. Device memory information - Extension file register infor- 
mation . Sequence program - Microcomputer program 
Comment . Parameter . PC CPU information 

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. 

(3) The AlSCPU sends data to the computer 

Computer 

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

AlSCPU AtSJ71C24 

(5) Data 
(2) Send request 

+ DSI~ On-demand data 

(1) Send request + 
Date write request Special function module 

r-----i 
I Device memory, I 
~ - - e t s . - - _ l  

(8)Read 
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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 AlSJ71C24 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 (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 DFFH 
must be recognized as independent areas. 

Example: 

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

11 FH SysLem area 

120H 

1 

(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 AlSCPU operation during data communications 

A1 SCPU scan time 

In response to the access request from the AlSJ71 
processes only a single request in each END proces! 
CPU is running. 

C24, the A1S 
sing while the 

CPU 

0 
A1 S 

Therefore, the scan time is extended by the time used for processing. 

For intervening and processing times required for communications be- 
tween the AlSJ71C24 and AISCPU, see Appendix 5. 

Scan time is extended approximately 0.2 msec when the AlSJ71C24 is 
loaded, even if the AISCPU is not linked. 

Simultaneous access 

Because the AlSCPU executes only a single processing in END 
processing, if the AISCPU is accessed by more than one AlSJ71C24, 
access tothe AISCPU is suspended until other processing is completed. 

a 
Thus, the number of times scanning is done is increased. 
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8.2.3 Precautions during data communications 

(1) The conditions under which the AlSJ71C24 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 ON/OFF status of the CD signal is ignored if the CD terminal check 
function is disabled.) 

(2) NAK response from the AlSJ71C24 

The NAK response is given from the A1 SJ71 C24 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. 

(3) Data link error processing 

The AlSJ71C24 enters the standby state (see Section 3.4 110 list for 
AlSCPU) if a data link error occurs during data communications with a 
AlSCPU (the AlSCPU number being other than FFH) on MELSEC- 
NETIB. 

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. 

(4) Sending a command from the computer 

When sending a command from the computer to the AlSJ71C24 using 
the dedicated protocol, send the command only after the data com- 
munications called by the preceding command is completed. 
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8.3 Basics of  Dedicated PrOtOCOl Control Procedures 

(1) Reading data by the computer from the AlSJ71C24 

(a) Areas A and C indicate transmission from the external device to the 
A1 SJ71 C24. 

Computer 

(b) Area B indicates transmission from the AlSJ71C24 to the external 
device. 

(c) Computer programs are created so that all data is transmitted from 
left to right. 

E :  : Area A 
Q 8 

(Example: In area A, data is transmitted to the right after the ENQ 
signal.) 

A, j Area 

K I C 

(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. 
When area C data is transmitted, it is not processed by the 
AlSJ71 C24. 

(2) Writing data by the computer to the AlSJ71C24 

/ f 1 Area B I 
Computer 

(a) Area A indicates transmission from the external device to the 
AlSJ71 C24. 

E :  
N I Area A 
Q 8 

(b) Area B indicates transmission from the AlSJ71C24 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 

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 COX) 

H L H L H L  

.. 

H L H L H L  

E PC M- M- Character zk 
H . L  H. L  H ,  L  H , L  

Camputs: 

:I)The sum check is enabled by DIP switch 12. 
The sum check code only exists when the sum check is enabled by turning DIP switch 12 ON. 

A 

AISJl IC24 

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

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

St PC Chsrrcthsrrct E Sum 

H , L  H , L  H , L  

S t  
N a  

H , L  

St 
Na 

H , L  

AIS71C24 - 
Transmission sequence 

PC 
No 

H , L  

PC 
Na 

H, L  

A 

; 

Can- 
mand 

H ,  L  

SI 
NO, 

H . L  

Message 
wantime 

PC 
N, 

H , L  

Chsracte 
ereac Lmk 

mde 
H .  L  
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8.4.2 Control format 2 

To read data 
rom the PC 
:PU to the 
:ompuler 

St. No. : Station r 

Transmission sequence - Descript ion Con t ro l  Protocol  

H L H L H L H L  

. 
or 

To write data 
iom the 
:ompuler to 
he PC CPU 

Ccmpner 

A Block Sf. PC Err08 

H L H L H L H L  

computer 

(1)The sum check is enabled by DIP switchl2. 
The sum check code only exists when the sum check is  enabled by turning DIP switch 12 

AlSJ71C24 

2 

810ck 
NO. 

H , L  

lumber - 
- 

- 

ON. 

xrea C 
j of all - 

S t  
No. 

H , L  

Characts 
areaA 

A 

; 

AISJ71C24 - 
?emarks 

Block 
Na 

H , L  

2gk 
&, 
H , L  

Black 
No. 

H ,  L  

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

Black 
NO. 

H  , L  

Transmission sequence 

St. 
No 

H , L  

Black 
No. 

H . L  

St. 
No 

H , L  

PC 
NO. 

H , L  

St. 
NO 

H ,  L 

gzk 
de 

H ,  L 

Cam 
mand 

H L 

St. 
No 

H, L  

PC 
No 

H, L  

PC 
No 

H , L  

PC 
No 

H , L  

vianbme 

Com- 
mand 

H ,  L 

M m C h a r a c f a  
areac 

M m  
vi2ifbme 

Charact- 
aredB ,Amk 

cade 
H, L 
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8.4.3 Control format 3 

Description 

To read data 
rom the PC 
:PU to the 
:ompuler 

'O write data 
rom the 
:omputer to 
he PC CPU 

St. No. : Station number 

Control Protocol 

Transmission sequence 

St PC Corn. Meaage Charxler : 2k -puter NO N* mand "(antime areac - 
H , L  n. L  H .  L  n ,  L  

A15171C24 - St PC 
E 

; NO, N, G G 

Transmission sequence 
X 

H,L H , L  , 

(1)The sum check is enabled by DIP switch 12. 
The sum check code only exists when the sum check is enabled by turning DIP switch 12 ON. 

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

@)In these diagrams, the contents of 'character area A'. 'character area B", and "character area C" 
depend on the individual system. For details, see the relevant sections. The contents of all 
character areas are the same for all 4 formats. 
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8.4.4 Control format 4 

Description 

To read data 
rom the PC 
>PU to the 
:ompuler 

To write data 
ram the 
:ompuler to 
he PC CPU 

St. No. :Station numbe 

Control Protocol 

Transmission sequence 

u 
N a  R F 

H L H  L  

1" (" I"/"$ 
H L H L H L  

* 
or 

- 
Transmission sequence 

E 

compufm 

" l"L q l " : ' ~ c , ~ ~  
code R F 

H L H L H L  

(1)The sum check is enabled by DIP switch 12. 
The sum check code only exists when the sum check is enabled by turning DIP switch 12 ON. 

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

AlSJ71C24 

; 

5 

(3)ln these diagrams, the contents of "character area A ,  'character area 0 ,  and "character area ( 
depend on the individual system. For details, see the relevant sections. The contents of i 
character areas are the same for all 4 formats. 

st. 
NO 

H , L  

A 

$ 

AISJ71C24 

PC 
NG 

H , i  

St. 
NO. 

H , L  

St. 
No. 

H , L  
1 4 1 ' 1 ' 1  

corn- 
marc 

H ,  L  

st. 
NO. 

H . L  

 age 
wantime 

characte 
a i e a ~  

PC 
NO. 

H , L  

PC 
Na 

n, L  

PC 
NO. 

H , L  

ZZk 
&, 
H ,  L 

c L , , 
, 

Corn- 
mand 

H ,  L 

C L  

, 
, 

C L 

, 

charactm 
area8 

Message 
wa,,t,me 

* ZZk 
& 

H, L  

Character 
areac ;kmk 

_de 
H , L  , 
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8.4.5 Setting protocol data 

(1) Control code 

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

Signal U 

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

(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 AlSJ71 C24 initializes trans- 
mission but does not answer. The initializing code depends on the 
format as indicated below. At this time there is no answer from the 

I Format 1 to 3 I Format 4 

(2) Block number 

The block number is an optional number assigned as a data reference 
number for the computer. Block numbers are used to arrange data, etc. 
Block numbers may be from OOH to FFH in 2-digit ASCII (hexadecimal). 

(3) Station number 

The AlSJ71C24 is not equipped with a station number setting switch. 
Allot station number OOH to an AlSJ71C24. 
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(4) PC CPU number 

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

The PC CPU number may be from OOH to 40H (OOH to 1FH in MELSEC- 
NETIB) in 2-digit ASCII (hexadecimal). 

(a) Accessing PC CPUs of other stations in a MELSECNET(1B) of an 
AlSCPU 

Set all PC CPU numbers to FFH (self) using the computer. Use any 
function except the on-demand function. 

(b) Accessing PC CPUs on MELSECNET(1B) equipped with AlSJ71C24 

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 (01 H to 40H) 

MELSECNETIB local stations: Set each slave link station num- 
ber (1 to 32) in hexadecimal (01 H to 1 FH). 

2) When computer and AlSJ71C24-R2 of a local station are con- 
nected 
MELSECNETIB master stations: Set the PC CPU number to OOH 

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

1) MELSECNET 

................................. 
......... 1-1 : M Master station (1 st tier) i 

: L1 ........ Local station (2nd tier) : 
.... : L2im Local station (2nd tier) : 

; Master stalion 

: L3 ........ Local station (2nd tier) j 
....... : R4 Remote 110 station (2nd tier) i 

: I1 ......... Local station (3rd tier) : 
......... - -I : 12 Local station (3rd tier) : 
........ : r3 Remote 110 station (3rd tier) j 
......... : 14 Local station (3rd tier) j 

r3 

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

.... 0.1 Access to special-function module butfer memory possible by 
settina amrmriate PC CPU numbers 

A1 SCPU Loaded 
with AlSJ71 C24 

Connected 
to Computer 

M 

L1 

PC CPUs to Which a Link is Possible (PC CPU Number) 

H (1) 

x 

X 

R4 (4) 

0'1 

X 

Self 
(FF) 

o 

0 

12 (2) 

x 

X 

L1 (') 

o 
- 

(O) 

- 

0 

r3 (3) 

x 

X 

LZ'm 
(210) 

o 

X 

14 (4) 

x 

X 

L3 (3) 

o 

X 
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I Communications i s  not possib le wi th AOJ2CPUP23lR25 or 
AOJ2CPUP251R25 CPUs. 1. 

2) MELSECNETIB 

1-1- I M ......... Master station (I st tier) : ........ 

I I ........ 
: Lt 

........ : L2 Local station 
: L3 Local station 
: L4 ........ Local station (2nd tier) : 
.................................... 

with AlSJ71C24 
Connected 

to  Computer 

0 0 0 0 

Lt 0 0 X X X 

o...... Access to ail devices possible by setting appropriate 
PC CPU numbers 

3) Mult mode of MELSECNET and MELSECNETIB 

MELSECNET is used for the 1st 2nd tiers, and MELSECNETIB 4 is used for the 3rd tier 

I M ......... Masterstation 
I L1 ........ Local station 
: L2/m .... Local station 

Master station 
/ L3 ........ Local station 

n . R4 ....... Remort I10 station 
8 I1 ......... Local station 0: , 12 ......... Lccal station 
I 13 ......... Local station 

(1 st tire) 
(2nd tire 
(2nd tire) 

(2nd tire) 
(2nd tire 
(3rd tire) 
3rd tire) 
[3rd tire) 

............................. I -1 L... A I 

0 . .  Access la all dcvicos possible by setlng appropriate 
PC CPU numbers ............... 

I og  ,.,, Access to specialfunction rnadule buffer rnernoty possible 
by setting appropriate PC CPU numbers I 

POINT 1. 
I Communications with an AOJ2CPUP23lR23 or an AOJ2P25lR25 is not 

oossible. I 
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MESLECNET is used for the 1st and the 2nd tires, and MEL- 
SECNETIB is used for the 3rd tire 

M ........ Masterstation (1st tire j 
L1 ....... Local station (2nd tire1 , 
k ....... Local station (2nd tirej I 
L3lm ... Local station (2nd tire) 

Master station 
......... I1 Local station (3rd tire) I 

$2 ...... Local station '3rd tirej : 
r3 ........ Remorl 110 Station [3ra P m  j 
14 . . . .  Local station (3rd tare1 

o...... Access to all devices pssible by setting appropriate 
PC CPU numbers 

AlSCPU Loaded 
wi th A1 SJ71C24 

Connected 
lo Computer 

M 

L1 

(5) Command 

Used to specity the operation required, e.g. read, write, etc. Commands 
must be in 2-digit ASCII. 

PC CPUs l o  Which a Link is Possible (PC CPU Number) 

(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 AlSJ71C24 sends data after receiving it from the com- 
puter. Set this time in accordance with the computer specifications. 

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

r3 
(3) 

x 

X 

Self 
(FF) 

o 

0 

Example: Setting the message wait time 

14 
(4) 

x 

X 

L2 
(2) 

o 

X 

M 
(0) 

- 

0 

I Transmission starts 100 msec later. I 

L3lm 
(310) 

o 

X 

L1 
(1) 

o 
- 

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

Computer 

R4 
(4) 

x 

X 

"K 

I1 
(1) 

x 

x 

AlSJ71 C24 
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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 SW12 OFF, the sum check code is not added. 

Zxample: If M,O,O,O and 0 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 

St. No. : Station number 

(8) Error code 

Indicates an error following a NAK transmission. . . Error codes are transmitted as 2-digit ASCII (hexadecimal) in  the range 
of OOH to FFH. 
If two or more errors occur simultaneously, the error code of the lowest 
number is transmitted. 
For error code details, see Section 11 .l. 
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8.5 Transmission Sequence Timing Charts and Communications Time 

(1) To read data from the AlSCPU to the computer 
("*" indicates that the message wait time has been set.) 

Computer D I I I I I 
I 

t 
Wait rTW) , T3 , ' ,  T4 

1 

I "~5%~~ is 0 if the message wait time is 
Read , 

not set or message wait time is shorter than 

i \ \ communications time with the PC CPU. 

Sequence H 
END Step 0 END Step 0 END Step 0 

I R E M A R K ]  
For file register and parameter, an extra 1 scan plus TZ is required 

(2) To write data from the computer to the AlSCPU 
("*" indicates that message wait time has been set.) 

END Step 0 END Step 0 END Step 0 

Computer c 
-1 

As shown above, communications between the AlSJ71C24 and the AlSCPU is always made 

after END. Therefore, the scan time is extended by the time used for communications. 

Appendix 5 gives the communications time 

E 
N 
0 ,\,I 

Section 3.3.1 gives the number of points processed per communication after END 

To . 

*Wait rTW) . 
' Check of PC CPU Data 

\ RUNISTOP, etc write 
A 
c 
K 

i\ This period is 0 if the mes- 
sage wait time is not set or 
message wait time is shorter 
than communications time 
with the PC CPU. 

1. TI ,I, T2 .:. Ts -. 1' 
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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 com- 
pletion of all communications after a reply is sent from the AlSJ71C24. 

For TO to T4, see (1) and (2) on the previous page. 

(a) To read data from the AlSCPU to the computer 

Communications time = TO + (longer time of T i  + T2 or TW) + T3 + T4 

where, 

I TO, T3, T4 = tlbaud rate X the number of bits per character 
(1 + 718 + 011 + 1 1 2 1 ~  the character length 
A .  A A - Stop bit (1 or 2) 

Parity bit (0 or 1) 
Data lenath 17 or 8) 

I Start b i t -  ' 

TI  = 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 

TW = message wait time 

(b) To write data from the computer to the AlSCPU 

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

where, 

TO, T4 = l lbaud rate X the number of bits per character 
(1 + 718 + 011 + m x  the character length - Stop bit (1 or 2) 1 Parity bit (0 or I )  

Data length (7 or 8) 
Start bit 

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

T2, T3 = value in Appendix 5 
(For functions processed in 1 scan, T3 is 0. )  

TW = message wait time 

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

(a) The transmission time (TI) for data transmission by specifying the 
PC CPU number to a PC CPU on MELSECNETIB not equipped with 

~ ~~ 

an AlSJ71 C24 is calculated as follows: 

Local station 
Transmission time (Ti)  = (LRDP instruction processing time + scan 
time for station 1 loaded with AlSJ71C24) x 2 
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 MELSECNETIB master station equipped with 
AlSJ71C24 to read a local station device memory: 

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

Transmission time T1 = (M x 4 + a1 x 4 + M) x 2 

The transmission time is 880 msec. Where: 

M : MELSECNETIB master station scan time 

a1 : MELSECNETIB master station link refresh time 

LS : Link scan time 

L : MELSECNETIB local station scan time 

Under some conditions, data transmission to a PC CPU on MELSECNETIB 
not equipped with an A1SJ71 C24 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 AlSJ71C24 (PC 
CPU station number FFH) and all other data communications using the 
MELSECNETIB 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 
AlSCPU 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. 

Bit device memory read and write 

The bit device memory can be handled in bit units (1 device point) or 
word units (1 6 device points). 

These units are described below. 

(a) Bit units (1 point) 

When the bit device memory is handled as bit units, the specified 
number of device points from the specified head device in sequence 
from the left are represented as 1 (31H) if the device is ON, or 0 
(30H) if the device is OFF. 

Example: lndication of the ONIOFF status of 5 points from M I 0  

lndicates that MI4  is O N  
lndicates that MI3 is OFF 
lndicates that MI2 is ON 
lndicates that MI1 is OFF 
lndicates that MI0 is O N  

(b) Word units (16 points) 

I I I I 

Dafa 

I l l 1  
Headdevice 

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. 

I 
Number 
ddevice 
pa* 

Example: lndication of the ON/OFF status of 32 points from M I 6  
7 Number of device Doints is "02" because 
1 memory is used in'units of word, 

0 : represents O N  

4DH130H130H131~136~ 

1 : rewesents OFF 

I I I I  

Head device 
Number 
d device 
pa* 

Data 

30H132H 

Data 

I. A 
0 

/<//L 2 3 \ \ $  4 C D , 
815 014 013 012 811 010 69 08 07 06 65 04 83 82 01 80 815 014 813 012 011 610 09 06 07 66 85 84 03 02 01 80 

M 0 0 1 6 0 2 A 0 1 2 3 4 C D  

41H142HI31H132H 

1 1 0 1 ,  1 0  
I I I  

3 3 ~ 1 3 4 ~ 1 4 3 ~ 1 4 4 ~  

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 19 16 17 16 47 46 45 44 45 42 41 40 39 36 37 36 35 34 33 32 

1 1 O l l l l  
I , ,  

0 1 0 1 0 l 1  
, I ,  

0 1 0 1 , 1 0  
I , ,  

O l O l l  1 1  
I I I 

0 1 , 1 0 1 0  
t I I 

, 1 , 1 0 l O  
I , ,  

1 1 , 1 0 1 l  
I , ,  
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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 

Inc caws lnsl me conlcnl of reg slef 
D350 is 56ABn 92187 n dcc ma,  

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

(1) Extension file memory read and write, buffer memory read and write, 
and on-demand data when word units are specified are handled accord- 
ing to the same principle as the word device memory. 

(2) To output a character-string with the PR instruction externally after 
transmitting it from the computer to the AlSCPU, the processing should 
be as shown below: 

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

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

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

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

'? , .  ,,3" '8' "4' ',' "< , ,  "'," '8' '0" 'D' 

2) The character-string developed into 2-byte codes is arranged in units 
of 2 characters and sent to the AlSJ71 C24. 

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

"31 38 41 46 48 OD" "3831 4641 OD48 ------ u u u  
"383146410D48" is sent from the computer to the AlSJ71C24 
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The AlSJ71C24 converts the data sent from the computer into binary data 
and writes it to the designated device. 

Example: 

Data received by .. 
the A1 SJ71 C24 

Data converted 
into binary data ,, 

and written to 
the devices 

. 

To write the data composed in the above example in 2) 
to DO to D2 in the AISCPU. 

Characters "8. '1 ' "F" "A" ,.CR" 
represented by "W 
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 

Batch 
Read 

Batch 
Write 

Test 
(Random 
Write) 

Monitor 
Data 
Regis- 
tration 

Monitor 

- 

- 
Bit 

mils 

Uord 
,nits 

- 
Bit 

,nits - 

Nard 
units 

Bit 
units 
- 

Nard 
units 

- 

Bit 
units 
- 

Word 
units 

Bit 
units - 
Wort 
units - 

Processing Contents Processed per 

ymbol /  1 During 

Command Number of PC CPU Status 

I Access 1, 
Paints g RUN Access to PC CPU 

AlSCPU in Data 
SW04 Link 
OFF 

BR 42n, 52n Reads bit devices (X, Y, M, 
etc.) in units of points. 256 points 

Reads bit devices (X, Y, M, 32 words 
0 

etc.) in units of 16 points. 
wa 57, 69, 

(512 points) .... -.,,,--,, 
Reads word devices (D, R, T. 64 points C, etc.) in units of points. 

Bw 42H, 57H Writes data to bit devices (X, I I Y. M. etc, in units of ~oints .  I points I 
Writes data to bit devices (X, 10 words 
Y, M, etc.) in units of 16 

5 7 ~ .  57H 
Writes data to word devices 
ID. R. T. C, etc., in units of 64 ~ o i n t s  

1 / Setdresets bit devices 1X. Y .  1 I 
M, elc.) in units of point; by 
designating the devices and 
device numbers at randam. 

Setsliesets bit devices (X,  Y .  
M, etc.) in units of 16 points 
by designating the devices 
and device numbers at ran- 

20 points 

10 words 
(1 60 points) 

dom. 
\nSr 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. 

Sets the bit devices (X, Y, M, 
BM 4 2 ~ .  4DH etc.) to be monitored in units 40 points' 

of points. 

Sets the bit devices (X, Y, M. 20 
etc.) to be monitored in units o 
of 16 points. (320 points) 

WM 5 7 ~ .  4Dn 
Sets the word devices (D, R, 
T, C, etc.) to be monitored in 20 points 
units of points. 

I i 

Monitors the devices 
registered formonitoring. I - l o  

........ Note : o Executable 

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

For the number of processing points indicated by an asterisk (*), the number 
is one half of the values indicated in the table for the input device (x) when 
PC CPUs other than the A3H CPU, A2ACPU(S1), and A3ACPU are used. 
(See *1 in 3.3.1 ( I ) . )  
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POINT 

When a MELSECNET or MELSECNETIB data link system is used, the PC 
CPUs of other stations are also accessible. 
When ACPU common commands are used to access the devices in an 
AZACPU(S1) or A3ACPU of other station, 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 XOJ70, for 
example) can be expressed with a blank code (20H). 

Device + Device number =5 characters 

1 1 character 4 characters 
(2 characters for TIC) (3 characters for TIC) 

Device Number Decimal1 Device Number Decimal1 
Device Ranges 1 Hexadecimal 1 Device Range Hexadecimal 

(Characters) Expression (Characters) Expression 

Bi t  Device 

input X 

Word Device 

Timer 
XO000 to X07FF Hexadecimal (present value, TNOOO to TN255 Decimal 

Output Y YO000 to Y07FF Hexadecimal I Counter 
(present value) C CNOOO to CN255 Decimal 

Internal relay M I MOO00 to M2047 1 Decimal I Data register D I DOOOO to 01 023 1 Hexadecimal 

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

Step relay S / SO000 to S2047 / Decimal / File register R 1 ROO00 to R8191 I Hexadecimal 

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

Annunciator F 

Special relay M 

Timer (contact) T 

Timer (coil) T 

Counter (contact) C 

Counter (coil) C 

FOOOO to F0255 

M9000 to M9255 

TSOOO to TS255 

TCOOO to TC255 

CSOOO to CS255 

CCOOO to CC255 

Decimal 
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POINTS 

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

(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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(2) The AnACPU dedicated commands and device ranges used for device 
memory readlwrite are described below. 

(a) AnACPU dedicated commands 

Number of 
Points 

Processing Contents Processed per 
Communi- 

cations 

Command PC CPU Status 
- 
ccess 
'C CPI 
in Dat 

Link 

- 
0 
- 

0 

- 
0 
- 

0 

- 

0 

- 

0 

- 

0 

- 

0 

- 

0 

- 

- 

luring 
STOP 

- 

0 

- 

0 

- 

0 

- 

0 

- 

0 

- 

ASCII 
Code 

iUN - 
jW04 
OFF 
- 

0 

- 

X 

- 

X 

- 

0 

- 

0 

- 
Bit 

Units - 

vV0rd 
units 

- 
Bit 

units - 

Nord 
units 

- 

Bit 
units 
- 

Nord 
Units 

- 
Bit 

units 
- 

Nord 
>nits 

- 
Bit 

Inits - 
Word 
>nits - 

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

Reads bit devices (X, Y, M, 32 words 
etc.) in units of 16 points. (51 2 points) 

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

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

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

Writes data to word devices 
(D. R, T. C, etc.) in units of 64 points 
points. 

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

Setslresets bit devices (X, Y, 
M, etc.) in units of 16 paints 
by designating the devices 10 words 

and device numbers at ran- ( l  60 Points) 

Batch 
Read 

3atch 
Nrite 

rest 
Random 
Nrite) 

points by designating the 10 points 
devices and device numbers 

Sets the bit devices (X, Y, M, 
40 points 

vlonitor 
lata 
3egis- 
ration 

Sets the word devices (D, R, 

Aonitor 
Monitors the devices 
registered for 
monitoring. 

........ Note : o Executable 

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

output Y 

Internal relay M 

Latch relay L 

Step relay S 

Link relay B 

Annunciator F 

Special relay M 

Timer (contact) T 

Timer (coil) 1 

Counter (contact) C 

Counter (coil) C 

(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 (2OH). 

Device + Device number =7 characters 

1 character 
(2 characters for TIC) 

B i t  Device 

Device Number 
Range 

(Characters) 

YOOOOOO to 
YOOO7FF 

MOOOOOO to 
MOO8191 

soooooo to 
SO08191 

BOOOOOO to 
BOOOFFF 

FOOOOOO to 
F002047 

TSOOOOO to 
TS02047 

TCOOOOO to 
TC02047 

Decimal1 
Hexadecimal 
Express ion 

Hexadecimal 

Hexadecimal 

Decimal 

Decimal 

Hexadecimal 

Hexadecimal 

Decimal 

6 characters 
(5 characters for TIC) t 

Word Device 

Device 

lmer 
present value) T 

;ounter 
present value) C 

l a t a  register D 

.ink register W 

=ile register R 

Special register D 

Device Number  
Range 

(Characters) 

N000000 to 
NOOOFFF 

Decimal1 
Hexadecimal 
Expression 

Iecimal 

lecimal 

iexadecimal 

ieuadecimal 

Iecimal 

Iec imal  
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POINTS I 
(1) To designate the bit device ranges in units of words, the bit device 

number must be a multiple of 16. 

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

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

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

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

The ACPU programming manual gives details concerning special relays 
and special registers. 
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8.7.2 Batch read in  units of bits 

(a) Using the BR command (ACPU common commands) 

lesignation ~ e t h o d l  St. No. : Station number 

Designation in protocol 1 is shown below. 

Batch read (blt) command Character area A 

I I I I 0 (30H) ~nd~cates OFF, and - 

Character area B 

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

I . 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 
)esignation Example/ 

To read the data at 5 points from X40 to X44 in AlSCPU. (Message wait time is 
100 msec.) (Assume that X40 and X43 are OFF and X41, X42, and X44 are ON.) 

- indicates thatX44 is ON 

Indicates that X43 is OFF 

lndicates that X42 is ON 

Indicates that X41 is ON 

Indicates that X40 is OFF 

The message wait time is designated in the range of 0 to 150 msec in units 
of 10 msec, using hexadecimal notation of 0 through FH. Therefore, 100 
msec corresponds to " A .  

Computer Check sum is calculated 
within this range 

E 
N 
a 

A 
C 
K 

T t t t t  

O O F F B R A  

ibn . 
AlSJ71 C24 

0 0  

#",raw 

Check sum is calculated 
within this range 

x 0 0 4 0 F F  

."I% 16.,(6" 

O O F F O 1 1 O  1 

a. , , I H , ~ H  , ~ , J I H  

S 
T 
x 
m" 

0 5 

as,& 

4 2 

E 
T 
x 
m, 

E 2  

ur,n~ 
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(b) Using the JR command (AnACPU dedicated command) 

lesianation ~ e t h o d l  St. No. : Station number 

Designation in protocol 1 is shown below. 

Batch r - q  (bit) command Character area A 
\ 1 . . 

I 0 (30H) indics 

wca.x,m 
Designation of device ,, I egnaslnumber  I 
range to be read 1 1 $k. 1 NO. 

POINT 

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

. 1 5 number of device points a 256 (setting for 256 points is OOH) 

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

lesignation Example1 

To read the data at 5 points from X40 to X44 in PC NO. "01 ". (Message wait time is 
100 msec.) (Assume that X40 and X43 are OFF and X41, X42, and X44 are ON.) 

Check sum is calculated O O 1 J R A X O O O O 4 O  0  5 7 F 
within this range 

,n .&,a.~,ra,  a. %,~~&,%,&,Y*,XL. n. ,a n., is. 4 
4 . 

AlSJ71 C24 Check sum is calculated E 
within this range O 1 t O 1  T 8 7  

X 
Y k l l l ~ , I I ~ , 3 k c &  (L4 4&& 

t t t t t  
lndicates that X44 is ON 

lndicates that X43 is OFF 

lndicates that X42 is ON 

lndicates thatX41 is ON 

lndicates that X40 is OFF 

POINTI 
The message wait time is designated in the range of 0 to 150 msec in units 
of 10 msec, using hexadecimal notation of 0 to FH. Therefore, 100 msec 
corresponds to "A". 
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8.7.3 Batch read in  units of words 

The method for specifying the control protocol and examples are shown below 
for a batch read of word device memory and batch read of bit device memory 
(1 6-point units). 

(a) Using the WR command (ACPU common command) 

lesignation Method1 

Designation in protocol 1 is shown below. 

St. NO. :Station number 

Character area A . 

Character area B 

I i I  

I I H I L I H I L I  I I I I I I i I  H I L I H I L  

A1 SJ71 C24 / Designation of device 
Batch read (ward) range to be read 
command 

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

1 s number of device points s 64 (32 for a bit device) 

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

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

lesignation Examples 

Example 1 : 
To read data at 32 points from X40 to X5F in AlSCPU 
(Message wait time is 0 msec) 

1 / 1 1  

. 

1 point of the device uses 4 characters. I 

I H I L I H I L I  1 

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 l O F E D  3 2 1 0  

Computer 

S 

Computer 

The WR command is used for word unit designation. The designation for 
32 points of devices from X40 to X5F is "02" ("1" for 16 points). 

I 

N o  St. 

1 

st. 
N= 

E 
N 
Q 
6 . 

A1 SJ71 C24 Check sum is calculated T 

PC 
N ~ .  

I 

No PC 

1 

A 
C 
K 
M* 

~ e + ~ ~ ~ ~ ~ ~ t  
tirne 

0  0  

within this range x x 

I 

0 0 F F 1 2 3  

Numberof 
de/icepants 
1 2 ~ ~ ~ h ~ ~ ~  
(hexsdRimall 

tieaddevice 
( J ~ ~ ~ ~ ~ ~ ~ ~ I  

designated number of 
Dataof the 

(charactersfwthe devicepaints 
designated number of 

device p"nts1 

&I& 

I 
Therefore, a 1-word data is expressed 

Ek in 4 digits (hexadecimal). 

I - 
I 

check 
Code 

H l L  

F F 

.%,&&,(&Sh,% 

D O F F  

&+h 

4 / A B C D  

W R 

E 
T C 3  

0  

JOX 

Check sum is calculated 
X  0  0  4 0  within this range 

%,&,&,Y*)G. 9 
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Example 2: 
To read the present values at 2 points of TI23 and TI24 in AISCPU. 

AlSJ71 C24 Check sum is calculated 
within this range 

lndcates the present value of 
7BC9H for TI23 (31689 'n oecma) an0 
1234H for TI24 (4660 in decmal). 
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(b) Using the QR command (AnACPU dedicated command) 

esignation Method 
St. No. :Station number 

Designation in protocol 1 is shown below. 

Character area B 

Character area A 
1 paint of the device uses 4 characters. 

4 
To designate the device range, the following conditions must be met: 

1 r number of device points r 64 (32 for a bit device) 

(Head device number) + [(number of device points**) - 11 r maximum 
device number 
** ("number of device points" x 16 for a bit device) 

~es ignat ion Examples 

Example 1 : 
To read data at 32 points from X40 to X5F in PC NO. "01 " ,  

(Message wait time is 0 msec) 

. 

I 

s,. 
~o 

H I L  

I 

PC 
~o 

H I L  

I 

Sum 'z," 
HIL  

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

/ 1 
1 I .  2 . 3 . . A B . 1 . C J . D  

O o O l o O l O o O l l O l o o I O l O 1 0 1 l i l O O l l o I  

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  

/ 
SJ71 C24 Batch read (word) Designation of device 

range to be read command 

I 
Numberof , ,,,, !,, 

(2 characters 
ihexadnimall 

H I  L 

The QR command is used for word unit designation. The designation for 
32 points of devices from X40 to X5F is "02" ("1" for 16  points). 

:ornputei 

s 

Message 
m e  

E 
T 
x 

/ 

Check sum is caiculated 
within this range 

l l l l l l  

, , ,  
(7 characters, 

I I I I I I  
I 

Sum 
check 
code 

H I  L 

I 

No 

n i ~  

0 0 0 1  

&,ll* 

A 
C 
K 

MI 

7 2  

0 

3*,3" 

2 

,Pz 

HIL 

I 

st. 
No 

H I L  
I 

PC 
N o  

H I L  

o o o ~ o ~ o x o o o o 4 o o  Computer 

I 1  

i 
Data d f h e  d&gnated 
nUmkso~deuicep,nh 

(charactersfor the 
desigmed numberof 

&.ice poi"tS1 

E 
N 
o 

E 
T 
x 
O.L 

0 0 0 1 1 2 3 4 : A B C D  

~ , ~ ~ ~ S , ~ I ~ J I ~ , I I ~ , U ~ , ~ ~ ~ ~ I ~ , ~ Z ~ , ~ L , G ~  

. 
9 8  

xu,nu 

A1 SJ71 C24 Check sum is calculated 
within this range 

s 
T 
x 
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Example 2: 
TO read the present values at 2 points of TI23  and T I24  in PC No. "01". 

Computer 
E 
N 
a 
m X+~L,JLSIU,% . . 

A1 SJ71 C24 Check sum is calculated d s  
within this range 

/' 
Indicates the present value of 
7BC9H for TI23 (31689 in decimal) and 
1234H for T124 (4660 in decimal). 

x 
T O O O 1 7 8 C 9 : 1 2 3 4  

OL.~~,M.~~IM~.,(L.,U~~.IJI.,IL,UX,~CI 

o o o l o n o r ~ o o ~ 2  

% 

E 
T 
x 
a*. 

Check sum is calculated 
within this range 

n"&,m.,%)t~,% 

A 
c 
K 
& 

0 0 0 1  

&,m.a,x. 
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8.7.4 Batch write in  units of bits 

(a) Using the BW command (ACPU common command) 

?signation ~ e t h o d l  St. No. :Station number 
Designation in protocol 1 is shown below. 

0 (30H) indicates OFF, 
and 1 (31H) indicates ON. 

I I H I L I H I L I  

Batch read (bit) command Character area A . 
I I ? -  I l l 1  I I 

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

1 s number of device points 5 160 

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

esignation Example1 

To write data to 5 points from M903 to M907 in AlSCPU 
(Message wait time is 0 msec) 

check 

HIL  

A Designation of device 
range to be read 

Check sum is calculated within this range . '-A 

~ u r n b e r d  
d e r i e p a n k  
(Zcharahters 
( h e x a k i m a l l  

H I L  

neaddwice 
(scnaranersl 

I I I I  
I 

St 
NO. 

Data f a  the 
designalednumtei 

ddevice pant? 
(Charateisfathe 
designalednumber 
.,I dance points] 

Computer 

I 

PC 
NO 

1 2 6  

B w 

I 

0 1 i 0 

~essage 
wantime 

0 5 

NP2. 
H I L  

E 

I)" , S.* YJx Jlw, J I M  , Y J w ,  J I *  JIM& 

M 0 9 0 3 
Computer 

:A. 
H I L  

A1 SJ71 C24 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 

IDw & h. 8" , M w ,  UW Qh 

0 

QqIi* 

E 
N 
o 

)OM 

O O F F B W  

%,YI* 4 6 ~ ~ 6  
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(b) Using the JW command (AnACPU common command) 

1 is shown below. 

1 Batch read (bit) command 
\ 

Character area A . 

St. No. :Station number 

I range to be read / 
0 (30H) indicates OFF, I M n l L l  
and 1 (31 H) indicates ON. 

1 To designate the device range, the following conditions must be met: I 
I I 1 s number of device points s 160 I . (Head device number) + [(number of device points) - 11s maximum 

device number 

To write data to 5 points from M903 to M907 in PC NO. "0". 
(Message wait time is 0 rnsec) 

Check sum is calculated within this range . F, 
E 

a 
QM 

A1 SJ7t C24 Designation to turn OFF M903 

Designation to turn ON M904 

C o m p u t e r N O O O 1 J w o  

xm n d ~ .  

Designation to turn ON M905 

Designation to turn OFF M906 . - 

Designation to turn ON M907 

UW,IL 

A 
C 
K 

*M 

M o o 0 9 0 3  

a, a, n., a., s., n. ,u, ~ ) r  

~ ) r , h  

0 5 

a. , a 

0 0 0 1  

nu,nx 

0 1 1  0 1 6 3  

a , II . ,II . ,  a, a. &,UU 
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8.7.5 Batch write in  units of words 

(a) Using the WW command (ACPU common command) 

esignat ion Method 

Designation in protocol 1 is shown below. 

Character area C 

St. No. :Station number 

4 
To designate the device range, the following conditions must be met: 

1 r number of device points s 64 (10 for a bit device) 

(Head device number) + [(number of device points**) - 11 5 maximum 
device number 
**("number of device points" x 16 for a bit device) 

Computer 

-- - - - 

lesignation ~ x a r n ~ l e s l  

Example 1 : 
To write data to 32 points from M640 to M671 in AlSCPU 
(Message wait time is 0 msec) 

E 
Computer N o o F  F w w  a M 0  6 4 o o  

4 
05. lo,% && 5 W 7 ,  JO. W., I Y = I ~ I * I ~ I ~ , ~ I W I R X I ) ~ ~  3r1lir . 

*l SJ71C24 Check sum is calculated 
within this range 

M M M  
6 6 6 
5 5 5 
5 4 3 

I 

code 

H I  L 

A1 SJ71 C24 Designation of device range to be read i 
Batch read 1 point of the device uses 4 characters. 
(word) command Therefore, a 1 -word data is expressed in 

St. 
NO. 

H I L  

M M M M M M M  
....... 5 6 s 6 6 6 6 - - - -  

4 4 4 4 7 7 6  
3 2 1 0 1 0 9  

M M M M  
6 6 6 6  
5 5 5 5  
9 8 7 6  

4 digits (hexadecimal). 

I 1 1  

PC 
NO 

H I L  

POINT 

I 

PC 
No' 

H I  L 

A 

The WW command is used for word unit designation. The designation for 
the number of device point to write data to the 32 points to M640 to M671 
is "02" ("1" for 16 points). 

I 

I 
I 

st 
N o  

H I  L 

M-age 
wai tme 

/ I l l  

Headdmice 
(5chacaders) 

I I I I  

I 
Number of 

devicephls 
(zchaianerr 
ihexae&mail 

H I L  

Data for thedesq 
natednumberd 

devicepink 
(.ksignatednum- 

ber d device @"f*. 
x 4 characters) 
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Example 2: To write data to 2 points of DO and Dl in AlSCPU. 
(Message wait time: 0 mesc) 

Indicates to write I c% I I J O * , ~ * ~ ~ " , ( S * ~  

1234H (4660 in decimal) to DO, and 
ACD7H (-21289 in decimal) to D l  

Computer 
E 
N 
'a 
m, 

AISJ71 C24 I 

Check sum is calculated wiihin this range 

o o 

A 

K 

F F 

rn,a.r&,r&s7~,n 

C O O F F  

w w o 

me 

o o o a a 

h,o.,w,w,w ,a 

I 

2 1  2 3 4 1 ~ ~ ~ 7 ~ ~  

I I ~ , ~ , J ) * , ~ ~ ~ I ~ , u ~ , u ~ , ~ ~  6,s. 
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(b) Using the QW command (AnACPU dedicated command) 

s ignat ion Method 
St. No. :Station number 

Designation in protocol 1 is shown below. 

command 
1 point of the device uses 4 characte'rs. Therefore, a 1 l H ,  
1 -word data is expressed in 4 digits (hexadecimal). 

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

1 s number of device points 5 64 (I 0 for a bit device) 

(Head device number) + [(number of device points**) - 11 s maximum 
device number 
**("number of device points" x 16 for a bit device) 

esignation Examples 

Example 1 : 
To write data to 32 points from M640 to M671 in AlSCPU 
(Message wait time is 0 msec) 

A1SJ7tC24 Check sum is calculated 
within this range 

M M M  M M M M M M M  M M M M  
6 6 6 .....----------- 6 5 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 5  

POINTI 
The QW command is used for word unit designation. The designation fa 
the number of device point to write data to 32 points from M640 to M67 
is "02" ("1" for 16 points). 
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Example 2: To write data to 2 points of DO and D l  in PC NO. "01 ". 
(Message wait time: 0 mesc) 

Indicates to write 
1234H (4660 in decimal) to DO, and 
ACD7H (-21289 in decimal) to Dl  
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8.7.6 Testing device memory in  units of bit (random write) 

(a) Using the BT command (ACPU common command) 

iesignation Method 
St. No. :Station number 

Designation in protocol 1 is shown below. 

Test ([;i;;,w;r,command 

Menage 
:ompuler N ~ .  N ~ .  via,ttlme 

H L H L  

\1 SJ71 C24 

I) Character area C 

1 character 
0 (3UH) indicates OFF, and 
1 (31H) indicates ON. 

Numberd  
devicepints 
(2 characters 
(hexadecimal) 

H I L 

POINT/ 

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

. 1 s number of device points s 40 

)esignation Example 

To write ON to M50, OFF to B31A, and ON to Y2F in AlSCPU 
(Message wait time is 0 msec) 

I l 1 I  

omice 8 sew 
(5 characters) I resa 

I I I I I  

oev~ce 1 sew 
(5 charzctersi I resel 

I 
I I I I I  

Check sum is calculated within this range . n 

. 

o I 

c 
A 

K 
06. 

~ e v , c e  : S ~ V  
pdm,ade,s) , r e e t  

I 
I I I  I  I 

Y o o 2 F : ,  

Sum 

:zL 
i l l  L 

B o 3 1 A ~ Q  

!a*,n~ 

M o o 5 o l i  zomputer 

D O F F  

M+L 

A1 SJ71 C24 Set (ON) Reset (OFF) Set (ON) 

X ~ , X , X W ,  IIS, ~ ~ : 3 1 ~  <I", %u., 31m, 4 1 ~ : ~ ~  x " ,  31" % , X , , M ~ , S ~ ,  &:x.  m. 

E 
N 
Q 

%&!&,&Q.,% 

O O F F B T O  o 3 

a. 3% , u. 



8. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

(b) Using the JT command (AnACPU dedicated command) 

lesignation Methodl 

Designation in protocol 1 is shown below. 

-- 

St. No. : Station number 

Test (random write bit) command) Character area C < . 
Number d 

Computer 5 st. PC ~ e a a g e  devicepainls ~eviop ' sev MISB ' sev 
NO NO w m m e  p&&t=) ) rerec (I*,-] I ,& 

(hexescirn~l) I 

HIL  H I L  I H I I  I I I I I I I  I I I I I I I  
AlSJ71 C24 

1 character 
1 

0 (30H) indicates OFF, and 
1 (31H) indicates ON. . - 

1 To designate the device range, the following condition must be met: I 
1 5 number of device points s 40 1 

lesignation ~ x a r n ~ l e l  

To write ON to M50, OFF to B31A, and ON to Y2F in PC NO. '01". 
(Message wait time is 0 msec) 

/ 
Set (ON) Reset (OFF) 

Check sum is calculated within this range . 
Computer 

m 

E 
N 
Q 

m. 
o o o t ~ r o  

o.*a,s,u+a 

o 3 

o. , L\ 

I 
M o o  o  o s o : l  

~ , a . , a . , a , a , a . , a . l ~ ~ .  

I 
B o  o o  3 r A ' O  

~ ~ , a . , ~ , m . , ~ , j i . , a , l m .  
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8.7.7 Testing device memory in units of words (random write) 

(a) Using the WT command (ACPU common command) 

St. No. :Station number esignation Method 

Test (random write, word) command Character area C 

-- 

Designation in protocol 1 is shown below. 

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

L * . 

I 1 s number of device points s 20 (20 units for bit devices where 1 unit 
corresponds to 16 points) I 

- - 

esignation Example1 

To change the present value in AlSCPU as indicated below. 
(Message wait time is 0 msec) 

expressed in 4 digits (hexadecimal). 

I 
sum 

Zk 
HIL 

hmputer 

A f 

Each bit indicates 
reset (OFF) 10, and 
set (ON) a I. 

il S171 C24 
Designates the head \ 
device when the bit 1 point of device uses 4 characten. 
device is designated Therefore, a 1 -word data is 

Check sum is calculated within this range. . - 

I 

~o st 

HIL 

I 

~o PC 

H I L  

I I I I I I I I  
I 

Devics I Data 
IScharezt-) 1 ( 4 c h r W  

I 
I I I I I I I I  

E 

O O i O O 6 4 0 2  

C A 
K 
m. 

I I I I I I I i  
i 

Devise I Defe 
15charete) 

I I I I I I I I  

I 

I 

IS171 C24 4 'i + 

L I. 

,u*&hsi.,w. 

O O F F  

a*,u*(b.& 

Indicates to change the 
data in D500 to 1234H 

I 

St 
No 

H I L  

u* 

O F F W T O  

a 

I 

PC 
No 

HlL 

(4660 in decimal). the data in Cl00 to : :  : : : : : : : : : : : : : :  64H(IOOindecimal). 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
F E D C B A S S 7 8 5 4 3 2 1 0  

l O l l l l o O l o l O l o o l  

I 
N~rnterd 

wimpant. 
(2cheiederS 
(kxedecimd) 

H I L  

to change 

I 

~ D O ~ O ~ ~ ~ ~ ~ ~ Y O ~ O O ~ B C A S C N ~  

~.,~.,~,~*,~*I~~.,E.,U.,~.~.,~.,~~.,~,~*!~~~,U*,II~,B~~,C~,II~,IL,~.I~.,~,Y.~Y~D*D*QII 
0 

u*,u. 

I 
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(b) Using the QT command (AnACPU dedicated command) 

Designation Method St. No. :Station number 

Designation in protocol 1 is shown below. 

the bit device Is designated. I 

Batch read (random wri Character area C 

. 1 point of device uses 4 characters. 
l l l l l l l ! l l l l  [ I  Therefore. a l-word data is ex~ressed 

Computer 

computer - 1 in 4 digits (hexadecimal). 

~ ; ~ : q ~ ; ~  
H L H L  

A1 SJ71 C24 
Designation the h e a G h e h e n  

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

a 

1 s number of device points s 40 (40 units for bit devices where 1 unit 
corresponds to 16 points) 

sl. 
NO. 

HIL 

I l l  

PC 
NO. 

HIL 

To change the present value in PC number "01" as indicated below. 
(Message wait time is 0 msec) 

Indicates to change the data in 
Ct00 to 64H (100 in decimal). 

a 

i 

M- 
welttime 

I 
Numterd 

dwicepainb 
(2charaderr 
(hexadecirn* 

I 

I I I I I I I I I I  

h i e  ' mta 
~charewr) 16- 

I I I I I I I I I I  

- 
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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 AlSJ71C24. 
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 computer, 
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, WRIJR, OR) 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 

I 

Commands common tothe ACPU : EM. WM 

(Editing registration commands and 
Dedicated commands fw the AnACPU : JM, QM 

Read processing Commandscommon tome ACPU : ME. MN 

(Executing monitor commands) 
Dedicated commandsfw the AnACPU : MJ. MQ 

Data processing 

Change monitor device? - 
(1) As the flowchart shows, monitor data registration must be executed 

before monitoring. Attempting to execute monitoring without register- 
ing the monitor data will cause a protocol error. 

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

(3) For monitor registration, five types of registration are possible. They are 
device memory in bit units (EM or JM), device memory in word units 
(WM or QM), and the extension file register (EM). 
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(2) Registering monitor data of device memory 

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

)esignation ~ e t h o d ]  
St. No. : Station number 

Designation in protocol 1 is shown below. 

Character area C 

/ '. 
Monitor data registration (bit) command ....... BM Designatesthe headdevice when a bit 
Monitor data registration (word) command ..... WM is in miis Of words 

(bample: YM)60 for the range of Y60 to 6F) 

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

met: 

With PC CPUs other than A3HCPU, A2ACPU(Sl), and A3ACPU, 
1 point of device X (input) is counted as 2 points for processing. 

I BM command 1 r number of device points s 40 

I WM command 1 s number of device points s 20 

(2) With the WM command, word devices and bit devices (16 point 
units) can be used in combination, as shown in Example 2. 

)esignation Examples1 

Example 1 : 
To display monitor registration for X40, Y60, and Ti23 (contact) in AlSCPU. 
(Message wait time is 0 rnsec) 

. Check sum is calculated within this range. -- 
F B M O  

xr. 

I , 
0 3 X 0 0 4 0 ~ Y O O 6 O ~ T S 1  

~ , ~ , ~ * , ~ w ~ ~ , ~ ~ , ) r . , a I r , ~ j ~ ~ u * , u * ~ & ~ ~ .  

2 3 8 6  

A1 SJ71 C24 

Indicates monitor registration in units of bits 

A 
C 
K 

OI* 

O O F F  

&,DxL& 
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Example 2 : 
To register monitor data for Dl 5, W11 E, TI23 (present value), and Y60 to Y6F in 
AlSCPU. (Message wait time is 0 msec) 
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(b) Using the JM or QM commands (AnACPU dedicated commands) 

lesianation Method I St. No. :Station number 

Designation in protocol 1 is shown below. 

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

JM command 1 s number of device points 5 40 

Character area C . . 

1 . QM command 1 r number of device points s 20 

hmputer 

I (2) With the QM command, word devices and bit devices (16-point 
units) can be used in combination as shown in Example 2. 

lesignation Examples 1 
Example 1 : 
To register monitor data for X40, Y60, and TI23 (contact) in PC number "01 ". 
(Message wait time is 0 msec) 

A1 a 7 1  C24 t I I 
A St PC 

Monitor data registration (bit) command ....... JM Designates the head device when a bit ~o NO 

Monitor data registration (word) command ..... QM device is designated in units of words. 
H I L  HIL .  

(Example: YORM60 forthe range of Y60 to 6F) 

st 
NO 

H I L  

JM 

& 
I 

I l l  

PC 
Na 

H l L  

Check sum is calculated within this range. . 
computer 

I 
Numberd 

d e v i c s ~ n t r  
@char&r 
Baxadkimd) 

I 

1 1 1 1 1 1 1 1 1 1 1 1 1 1  I I I I I I I  I 
I I 

m i c e  ' DBY~C. ' ' mi- Sm 

VW-I I BW-I - I "char-1 %k 

I I i I I I I I I I I I I I  I I I I I I I  H l L  

A1 SJ71 C24 

Indicates monitor registration in units of bits 

E 
N 
Q 

C h  

0 0 0 1  

&ZkJOnj l~  

J M O  

U*,% 3% 

o  3 

JO"rJ3x 

I I 

x o o o o 4 o : v  o o o o ~ o ~ r s o o ~ ~ ~ e :  

~ ~ ~ ~ ~ ~ ~ Y I ~ ~ ~ ~ ~ J ( J ( J ( D * , ' ~ ~ ~ & ~ , & ~ ~ ~ & J O * P P P I O X ~ I I I I I I U U ~ ~ ~ ~ & J I I I ~ ~ ~ ~ ~ X . B H ~ ~  
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I TO register monitor data for D15, W11 E, T I 2 3  (present value), and Y60 to Y6F in 
PC number '01 ". (Message wait time is 0 msec) 

A1 5171 C24 / 
Indicates monitor registration in units of words 
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(3) Monitoring device memory in units of bits 

(a) Monitoring the devices registered by the EM command (ACPU con 
mon command) 

~ e s i ~ n a t i o n  Method I St. No. :Station number 

Designation in protocol 1 is shown below. 

Monitor (bit) command 

6' The number of characters for the number 
of points designated by monitor registration (EM) 
OFF when the value is 0 (30H) 
ON when the value is 1 (31 H) 

1 

Designation Example1 

Computer 

Monitoring is executed after registering the monitor data (bit units) in Example 1 of (2) (a) 
(Message wait time is 0 msec) 

Indicates ihatT123 (contact) is ON. 

lndicates that Y60 is OFF. 

lndicates thatX40 is ON. 

A1 SJ71 C24 

I 

ik ,  
HIL 

Check sum is calculated 

Character area B . . 
I 

Lg 
HIL 

i 

S t  
Na  

HIL 

A 0 Check sum is calculated 
within this range. n 

A k 

A 
c 
K 

I 

M 0 

I 
i 

PC 
No 

HIL 

A1 SJ71 C24 

I 
sum 

z k  

HIL 

I 

No. St  

HIL 

Obl)l,n.(M6* 

% I %  

I 

Na PC 

H I L  

MOntOT1BYllb 
p$numberdpdnis 
derignated by m M o r  
dafaregiSlrahon(0M)) 

O O F F  

s 
X 

Wa 

I 
SM 

mde 

HIL 

T O O F F  

%ID* 

1 0 1 

31" , D* , JI* 

E 

X 
IUI 

T B ,  

&,Jh 
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(b) Monitoring the devices registered by the JM command (AnACPU 
dedicated command) 

lesignation Method] 

Designation in protocol 1 is shown below. 

Monitor (bit) command ' Computer N ,P: J M ,t. 
Character area B 

St. No. :Station number 

The number of characters for the number of 
points designated by monitor registration (JM) 
OFF when the value is 0 (30H) 
ON when the value is 1 (31 H) 

)esignation Example1 

Monitoring is executed after registering the monitor data (bit units) in Example 1 of (2) (b) 
(Message wait time is 0 msec) 

I I - Indicates that TI23 (contact) is ON 

Check sum is calculated 
within this range. . 

I - Indicates that Y60 is OFF. - Indicates that X40 is ON. 

Computer 
Check sum is calculated 
within this range. 

4 

I I / I t  

E 
N 
Q 
& 

2 
K 
oj. 

0 o , , 
m*,n~ 

, , 
~ J I H  

o r 

.&,&.&,lr~ 

J M 

 ID^ ,UI 

o 

3" 

s a 

BIB, 
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(4) Monitoring device memory in units of words 

(a) Monitoring the device reaistered bv the WM command (ACPU com- a - 
mon command) 

Designation Method 

I Designation in protocol 1 is shown below. st. NO. :Station number 

I Monitor (bi!) command 

The number of characters for the number 
of points designated by monitor registration (WM) 
1 point of device uses 4 characters 
Therefore, a l-word data is expressed in 4 digits 
(hexadecimal) 

Monitoring is executed after registering the monitor data (word units) as in Example 2 
of (2) (a) (Message wait time is 0 msec) 

Check sum is calculated within 
this range. 

lndicates that the data in D l 5  is 1234H 
(4660 in decimal). 
I I l l  

. I ,  

lndicates that the data in W11 E is 0050H A 
(80 in decimal). I I 
lndicates that the present value in TI23 is 0064H A 
(100 in decimal). 

1 

Computer 

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y  
6 6 6 6 6 6 6 6 6 6 6 6 6 6 8 6  
F E D C B A 9 8 7 6 5 4 3 2 1 0  

,XI&& 

A1 SJ71 C24 

O F F M N O B 7  

%I& 

Check sum is calculated within this range. 

I I I I 

a 

S 

X 

v4l. 

A 
C 
K 
(& 

O O F F  

armx&,& 
I L I 

T 0 0 F F 1 2 3 4 ~ 0 0 5 0 ~ 0 0 6 4 ~ 0 7 6 4 T  

~a,affi~~a.,e,~,~~ul.,~,~,aIa,a,i&,yrIa,n~,i&,~ 

E 

X 
ol. 

1 9  

a.,n. 
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(b) Monitoring the devices registered by the QM command (AnACPU 
dedicatedcommand) 

esignation Method 

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

Monitor (word) command 

computer NO ~a wattime 

H L H L  H 1 
Character area 8 . 

i l i 1 i I I I I  i l I I I I I  

- ; ;; 1~17 
NO. NO. resuns I I rervlls & 

H L H L  H  1 

The number of characters for the number 
of points designated by monitor registration (QM) 
1 point of device uses 4 characters 
Therefore, a 1 -word data is expressed in 4 digits 
(hexadecimal) 

H L H L  

Monitoring is executed after registering the monitor data (word units) as in Example 2 
of (2) (b) (Message wait time is 0 msec) 

Indicates that the data in D l 5  is 1234H 
(4660 in decimal). 

Indicates that the data in W11 E is 0050H 
(80 in decimal). 

Check sum is calculated 
within this range. 

Indicates that the present value in T I  23 A & 
is W64H(1 W in decimal). o 1 I 1 6 1 4 

I 
. 

O O O o O I l l O l i 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 6 6 6 6 6 6 6 6 6 6  
F E D C B A 9 8 7 6 5 4 3 2 1 0  

Computer 

I I I I 

A 
c 
K 
& 

E 
N 
o 

c& 

0 0 0 1  

a,~.  

A1 SJ71 C24 

%s. &,a 

0 0 0 1 ~ 0  

&,II.  

S 

X 
m. 

E 

X 

I 

T O O O 1 1 2 3 4 / 0 O 5 0 ~ 0 0 6 4 ~ 0 7 6 4 T  

~,~~,11,11.,a,l~,u~~,a,15.,~~~,~,)i*,u~a,n~,1~,~~ 

48. ,SL 

E E 

% I S M  

o S F  

sfi~ 
Check sum is calculated within this range. 

4 
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8.8 Extension File Register Read and Write 

An extension file register refers to an empty area of the PC CPU user memory 
area used as a file register. The extension file register is used to store 
necessary data, results of the calculation for data processing executed using 
the SWOGHP-UTLPC-FN1 software package, and dedicated instructions for 
extension files used in the A~ACPU(SI) arid A3ACPU. 

8.8.1 ACPU common commands and addresses 

(1) ACPU common commands used for readlwrite of extension file registers 

Command 1 
Symbol Code 

Itern I I Ascll 

Batch 1 ER 1 45H. 
read 52H 

Batch / _ / 45H, 
write 57H 

Test 
(random 1 ET 1 2 
write) 

Monitor 

entry 

Processing 

Number of 
Points 

Processed 
per Com- 

munications 

Reads from extension file 
registers (R) in units of 1 point. 64 points 

Writes to extension file 
registers (R) in units of 1 point. 64p0inb 

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

Sets the device numbers to be 
monitored in units of 1 point. 

10 points 

20 points 

State of PC CPU I 

Monitors the extension file 
registers after monitor data entry. 

Access 
During RUN 

During AlSCPU 

- 

I ON I OFF I 

q$ 
0 

0 0 0 0 

Note : o Executable 
x Not executable 

CPU in 

(2) Extension file register addresses 

(a) The extension file register comprises blocks number 0 to  "n", with 
"n" varying according to the memory cassette. Block number "0" 
contains the number of points designated by the PC CPU parameters 
and each block with numbers "1" to "n" has 8192 points of registers. 

Readlwrite is possible in the range of parameters designated in block 
number 0. 

(b) The range of block numbers which can be designated varies accord- 
ing to the type of memory cassette and the PC CPU parameter 
setting. 

The UTLP-FN1 Operating Manual or A2A(Sl)/A3ACPU User's 
Manual give details. 



8. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

(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: 

Black number of 2 digits or less Block number of 3 digits 

0 5  R E 1 9 0  1 0 2  8 1 9 0  

T L  Device number Device number 

/ Block number I Block number 
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8.8.2 AnACPU dedicated commands and device numbers 

(1) The AnACPU dedicated commands used for direct read and direct write 
of extension file registers are described below. 

These dedicated commands are used to access the extension file 
register of block numbers 1 to 256 by directly designating the address, 
which begins with address 0 in block number 1, as the device number. 
The address numbers used to access the extensiomfile register go from 
0 to "the usable number of blocks x 8192 points". 

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 81 92) - 11 

Device numbers used with APCU Device numbers used with AnACPU 
common commands mentioned in dedicated commands mentioned in 
Section 8.15.1. Section 8.15.2 

Block No. 1 

1 word 
Device numbers are allocated in 
ascending order from the blocks 
assigned a smaller block number. 

Block No. 1 
area 

Block No. 2 
area 

1 word 
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The device numbers that can be designated vary according to the type of 
memory cassette and the PC CPU parameter setting. (The UTLP-FNl 
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 indicated 
below, skipping non-existent block numbers. 

Device numbers 0 m 
to I Block No. 1 area I 

to I Block No. 2area I 
163831 I - Blocks Nos. 3 to 9 do not exist 
,6384 1 due to low memory capacity. 

(b) A device number is designated in 7 characters. 

Designation example 1 : 
To designate R10 in block number 1: 

000001 0 A blank code (2OH) can be 
used to express leading zeros 

Designation example 2: (the underlined os in 0~8200 ) .  

To designate R8 in block number 2: 

0008200 

POINTS 

(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. 

I They can be used regardless of the parameter's file register setting. 

(2) Use the commands described in Section 8.1 5.1 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 t 1)) 

I Head device number = (n-1) x 8192 + m 
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pq 
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. 1 Objective Block 1 Device No. 

32768 RO 147456 
5th block to 

40959 lo I 1 8 1 155647 

40960 155648 
to / 6th block I I to 

49151 163839 

57344 RO 172032 
to 8th block to to 

65535 R8191 180223 

81920 196608 
lo 1 1 1  block I ,,; 1 to 

901 11 204799 

98304 RO 21 2992 
to I 13th block 1 to 

106495 221 183 

Objective Block 

106496 
to 

114687 

RO 
15th block 

R8191 

RO 
16th block 

14th block 

RO 
17th block 

R8191 I 
RO 

18th block 
R8191 

RO 
to 

R8191 

RO 
19th block to I I 1 9 1  

221 184 
to 

229375 

20th block 
R8191 

RO 
2151 block 

R8191 

22nd block 
R8191 

23rd block I R0 to 

RO 
24th block 

R8191 

to 25th block 1 -- 26th block R8191 

RO 
27th block 

R8191 1 
to 28th black I 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 
A1 NCPU 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 Block Numbers Which do not Cause a Character Area Error (06H) 

A3NMCA-12 I No. l o ,  No. I I 

of Memory AOJ2H, A2, A3CPU 

A3NMCA-18 I - I No. 10 lo No. 28 

Caaaenc \ 1 A3ACPU 
AZNCPU, A3NCPU 

The UTLP-FN1 Operating Manual or the A2A(Sl)/A3ACPU User's Manual 
give details. 

A3H, A2A (SI) 

A3NMCA-24 

A3NMCA-40 

- No. 13 to No. 20 NO. 13 to No. 28 

- No. 21 to No. 28 
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8.8.4 Batch read of the extension file register (ACPU common command) 

besignation Method 1 St. NO. : Station number 

Designation in protocol 1 is shown below. 

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

Extension file register 
batch read command 

\ Character area A 
4 . 

I . 1 s number of device points s 64 

(Head device number) + (number of device points) s maximum device 
number 

Computer 

To read the data at 2 points of R8190 and R8191 of extension file register block number 
12 in PC number "01". (Message wait time is 0 msec) 

. . 
Character area 8 

AlSJ71 C24 Dssignatian of the 
device range to be read 

1 device point u&s 4 characters. 
Therefore, a 1 -word data is 
expressed in 4 digits (hexadecimal). 

1 

The content of Re3190 of block Number 12 is 1234H (4660 in decimal) 

The content of Re3191 of block Number 12 is 7ABCH (31420 in decimal) 

A E 

s 
; 

Computer 

Message 
'Ime 

St, 
NO. 

HIL 

I 

st. 
NO. 

HIL 
I 

St, 
No, 

HIL 

I I I I I l  

~e;,","g;~ 
(7 characters) 

I I I I I I  

I 

PC 
NO. 

HIL 

. 
A1SJ71C24 Check sum is calculated 

. 
within this range 

E 
N 
a 
6 

I l l  

PC 
NO. 

HIL 
I 

PC 
No, 

H I L  

Check sum is calculated within 
thisrange(TheAlSJ71C24 
adds the sum check code.) 

'q 

I 

I 
Numterof 

devicewnts 
(2charpters 

ihexadpimenl 
n I L 

S 

X 
U& 

I 
sum 

chsck 
code 

HIL 

D a a  for t k  designated 
numterof -ice pants 
Cderignatednumkr of 

d w i c e p i n a ' x  
4 characters) 

A 

K 

6 

0  o  

a,& 

E R 

<&,&r* 

o  1 

&,Jh 

%,a 

E 
T 
X 

' 
c o o o ?  

&,% 

I 

sum 
check 
coda 

H I  L 

' 

%,Jh 

%,Jk 

' 
7 1 

Ih~Jlu 

o 

T 0 0 0 1 1 2 3 4 7 A B C T 8 B  

Jla,&,U.,% 

I 2  n 8  i s o  

J I ~ , l l , % ~ % ~ J l , s . , y * ,  

o  2 

la,& 

37c,WL,&o* 

E 

X 
%,t& 
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8.8.5 Batch write of the extension file register (ACPU common command) 

esignation Method1 

Designation in protocol 1 is shown below. 

Extension file register 
batch write command 

\ 

St. No. : Station number 

Character area C 

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

1 5 number of device points 5 64 

(Head device number) + (number of device points) s maximum device 
number 

'. . 

esignation ~ x a m p l e l  

To write data to 3 points : R7010 to R7012 in the extension file register block number 05 in 
PC number "01". (Message wait time is 0 msec) 

Computer 

Indicates that: /' 

The content la  be written to R7010 of block Number 05 is 0123H (291 in decimal) 

The content to be written to R701 1 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) 

; 

A1 SJ71C24 Designation of the device 
range to be written 

1 device point uses 4 characters. 

I 

St. 
N ~ .  

H I L  

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

A 

; 

i 

PC 
N ~ .  

H I L  
I 

s,. 
NO. 

H I L  

I 

I 
I 

PC 
NO. 

H I L  

Message 
wat  time 

I I I I I I 

I I I I I I  

I 
Number of 

dev#cew#ntn (2 
Characters 

(nexadec8mal)l 
H I L  

i dwiceponf uses 4 
characters Theidare, a 
?-word data sexpressed 
n 4 d#g#ts jhexadec#mal]. 

I 

;",';; 
H I L  
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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 B 

'% 
Character area A . 

I l l  
. 

I I I I I I I I 1 device point uses 4 characters. I I 
E PC Message Head device d2Fez& Sum ,erefore, a 1 -word data is A St. PC 

Computer NO. NO, waittime number (2 characters Check expressed in 4 digits (hexadecimal). No. No. R characters) (hexadRimal,) Code 

H ~ L  MIL I I I I I I I  H I  L n l L  1 HIL HIL 

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

1 5 number of device points s 64 

I (Head device number) + (number of device points) 5 maximum device 
number 

AlSJ71 C24 Designation of the 
device range to be read 

~- ~ - 

esignation ~ x a m ~ l e l  

To read the data at points of R8190 and R8191 of extension file register block number 
2 in PC number '01 ". (Message wait time is 0 msec) 

~a ts  for the designated 
numberofdBvicepants 
('deignated number of 

device pints'x 
4 characters) 

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) 

E 
T 
X 

I 
Sum 

check 
code 

n l ~  

I 

St, 
NO, 

H I L  

computer 

I 

PC 
No, 

HIL 

Check sum is calculated within 
. 

A thiSrange(TheAlSJ71C24 c o  0 0  1 

adds the sum check code. . . 
A1 SJ71 C24 Check sum is calculated 

. 
within this range x 

E 

0 

T 0 0 0 1 1 2 3 4 7 A B  

m.l*,a.a.,~i.31.,a,a,%n,e.,~&, 

N O  o o 3 N ~ O O O  1 e J 8 2 

m.%,n,%Jl.~cuea%,l*,a.1&,~,s.,n.M,e*n" 

0 2 

a 

5 7 



8. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

8.8.7 Direct write to  the extension file register (AnACPU dedicated command) 

esignation Method 

J 
1 device point uses 4 characters. b!h 
Therefore. a 1 -word data is expressed 
in 4 digits (hexadecimal). 

St. No. :Station number 

I I I I I 1  H l L i  I H l L l  

POINT 

Designation in protocol 1 is shown below. 

A1 SJ71 C24 Designation of the device / range to be written 

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

1 1 5 number of device points 1; 64 

A 

2 

(Head device number) + (number of device points) 5 maximum device 
number 

lesignation Example 

St 
NO 

To write data to 3 points : R8190 and R8191 in extension file register block number 12 
and RO in block number 13, in PC number "01". Assume that extension file register 
block number 9 does not exist. (Message wait time is 0 msec) 

I 

PC 
NO 

Indicates that: 

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 in decimal) 

The content to be written to RO of block Number 1 3  is 3322H (13090 in decimal) 

Check sum is calculated within this range - 
Computer 

1 ' 1 ' 1  

E 

0 

Oln an,.% Xm3lr 

~ o o o i ~ w o o o s a r  

l E n J l n  XT .%Dn~4ilO*,)ln~~l~,JOI %CUE XxrJlxlXxl& 

? O O ~ O I ~ ~ A B O ~ ~ ~ ~ ~ C E  

~ I x , O H I Y " , ~ ~ H  UII&IUIIXH (hi(% 
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(2) Registering Monitor data of the extension file register (ACPU common 

Designation Method St. No. :Station number 

Designation in protocol 1 is shown below, 

I Extension file register monitor 

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

1 s number of device points s 20 I 

registration command '. Character area C . . 

Designation Example 

Computer 

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 PC 
number "01". (Message wait time is 0 msec) 

I  

2, 
HIL 

A1 SJ71 C24 

Check sum is calculated within this range . 3 

I 

i: 
H I L  

Computer 

A 

g 

I 

E 

I  

E 

'2 

I 

St. 
NO. 

H I L  

N 0 0 0 1 E M 0 0 4 0 5 R 1 2 3 4 0 6 R 2 3 4 5 1 5 R 3 0 5 5 1 7 ~ 8 0 0 0 F 5  

QIXI,M.&,Jl.I~,(0.M.Yh,XIYh,&,P*,JI*,~,h,&,%,~,12*,h,XI,b11*,k,V*,IJl,&,&,%11",n.,~,~,XI,Yh,s., 

M-*age 
wait time 

I 

PC 
NO, 

H l L  

I 
Number of 

devise points 
(2 characters 
hexadsimal) 

I 

I I I I I I  

Devicenumber 
(7 characters) 

I I I I I I  

1 1 1 1 1 1  

Dwice number 
(7 characters) 

I I I I I I  

- 
I I I I I I  

Device number 
(7 characters) 

I I I I I I  

I 

,"h"Zk 
code 

H I L  
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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 AlSJ71C24. 
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 computer, 
and (b) executes the corresponding processing such as monitoring. 

The device numbers must be consecutive when the device is read using the 
batch read (ER) or direct read (NR) command. However, when this function 
is used, it is possible to read and monitor the devices by designating the 
device numbers at random. 

(1) Control procedure for monitoring 

I Monitor I 
I 

Editing EM command and trans- 
mining device designation I 

Read processing 

(Executing EM commands) 

Data processing 

Change monitor device? - 
I YES 

-- 

(1) As the flowchart shows, monitor data registration must be executed 
before monitoring. Attempting to execute monitoring without register- 
ing the monitor data will cause a protocol error. 

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

(3) For monitor registration, five types of registration are possible. They are 
device memory in bit units (EM or JM), device memory in word units 
(WM or QM) and the extension file register (EM). 
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(2) Reaisterina Monitor data of the extension file register (ACPU common 

- 
Designation Method St. No. :Station nurnbsr 

Designation in protocol 1 is shown below. 

Extension file register monitor 

POINT 

registration command 

\ Character area C . 

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

1 s number of device points s 20 I 

Computer 

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 PC 
number "01". (Message wait time is 0 msec) 

A1 SJ71 C24 

E 

Check sum is calculated within this range . 

I 

L: 
HIL  

I 

zk. 
H I L  

Computer 

A ., 

I 

E EM 

I . 

I I 

E 

a 

I 

St. 
NO. 

H IL  

Message 
 sit time 

I 

PC 
NO. 

HIL. 

r€"x.,xxuh,,)I.(I*,W~ 

I 
Number ot 

device points 
(2 characters 
hexedegimel) 

I 

x. 

I I I I I I  

~ e v i c e  number 
(7 cheracters) 

I I I I I i  

N o o o l E M o o 4 o s R l 2 3 4 0 6 R 2 3 4 5 i 5 R 3 0 5 5 1 7 R 8 o o o F 5  

*h,Y*~,%,n,Jl*,~,U*,Y*xx,)&,%,l~,U*,~,~~I*lh,n,IL,x.,lL,~ 1l*,37",n,Jbruh,,Yk,~(51,& 

I I I I I I  

Device number 
(7 characters) 

I I I I I I  

- 
I I I I I I  

Device number 
(7 characters) 

I I I I I I  

I 

zeFt 
cde 

H I L  
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(3) Monitoring the extension file register (ACPU common command) 

esignation ~ e t h o d l  

Designation in protocol 1 is shown below. 

St. No. :Station number 

Monitor 
(extension file register) 
command 

The number of characters for the number of points designated by 
monitor data registration (EM). 
1 point of device uses 4 characters. 
Therefore, a 1 -word data is expressed in 4 digits (hexadecimal) 

i t  i I I 

lesignation ~ x a m ~ l e ]  

Monitoring after registering the monitor data (word units) as mentioned in item (2). 
(Message wait time is 0 msec) 

Check sum is calculated 

Computer 

A lSJ71C24 

E 

; Computer 
Character area B 

4 

(1) the content of R1234 of extension file register black number 05 is 3501 H (13569 in decimal), 

(2) the content of R2345 of extension file register block number 06 is 4F5BH (20315 in decimal), 

(3) the content of R3055 of extension file register block number 15 is 0150H (336 in decimal). 

(4) the content of R8000 of extension file register block number 17 is lC2DH (7213 in decimal), 

St. 
NO. 

H I L  

A1 SJ71 C24 

; 

within this range . 

PC 
NO. 

HIL 

:, :, 

. 

n l i  
I 

=;:." 
H I  L 

1 

St. 
NO. 

A 

K 

C& 

E 

0 

m* 

M E 

I 

PC 
N ~ .  

n l ~  

Check sum is calculated within this range. 
A1 SJ71 C24 automatically adds the sum check 

4 

I 

PC 
NO. 

H I L H I L  

c o o o l  

&,Yk a,& 

Message 
waiting time 

I I I I I I I i  I i i i  

Monitor ; Monitor ; ; Monitor 
,,*"I,, , ,,,"I,, , - I res"Its 

I l i i I I I I  I I I I 

%Jlx 

E 

X 

S 

X 

sum 
check 
code 

I 

, 
uh, l l"  

T O O 0 1 3 5 0 1 ' 4 F 5 B 1 0 1 5 0 ' l C 2 D T 6 3  

W i  uh B,& 
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8.9 Buffer Memory Read and Write 

This function is used to read from and write to the A1 SJ71 C24 buffer memory. 
When this function is used, communications between the computer and 
AlSJ71C24 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 

Note : o ......... Executable 

(2) Buffer memory 

Buffer memory addresses are OH to 7FFH see (see Section 3.5). 

One address consists of 1 word (16 bits). 

Read and write are both executed in word units, regardless of the 
wordlbyte unit setting. 

POINTI 
Buffer addresses 100H to 11FH comprise the special applications area. 
The AlSJ71C24 will not operate correctly if any operations other than 
those described in the following sections are executed. 
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8.9.2 Reading data from buffer memory (ACPU common command) 

esignation Method St. No. : Station number 

Designation in protocol 1 is shown below. 

I I I I I - I I I I I I  I 
, , 

HI  L . 
Character area B 

Buffer memory read command 

\ Character area A 
+ Number of characters = (word length) x 4 

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

1 5 word length 5 64 

. (Head address) + (word length) - l 5 maximum address 
number (7FFH) 

:om- 
uter 

)esignation Example 

To read 2-word data from buffer memory addresses 180H and 181H in the AlSJ71C24 
which is connected to an AlSCPU: 
(Message wait time is 0 msec) 

1-word data uses 4 characters. I I 

/ Therefore, a 1 -word data is expressed 

\ In 
digitS (hexadecimal)' 

H I L  H I L  

1 SJ71 C24 Designation of the buffer memory 
address range to be read 

; 

s 
; 

Check sum is calculated 
within this range . 7, 

I l i  
Head address 
(5  characterr 

(hexadecimal)) 

I I I I 

I 

st. 
No, 

H I L  

,"6 c R 

Computer 

I 
Word length 
(2 characters 

(hexadeclmel)) 

I 
1 1 1 1  , , , , 

~ u l f e r  memory data 
< ,  

I l l  

,'," 
~ e s s a g e  

was! 
time 

Indicates that: 

The content of buffer memory address 180H is ABCDH (-21555 in decimal) 

The content of buffer memory address l81H is 1234H (4660 in decimal) 

I 

Sum 
check 
code 

H I L  

i 

PC 
No, 

H I L  
1 

E sum 
T heck 
X code 

AlSJ71C24 

Checksum iscalculated 
within this range 

q 

E 
N 
Q 

s 

X 

I 

c R 

I 

*,1& 

A 

K 

(6. 

F F o o 

Message 
vra8! 
l ime 

c o o F F  

.%,XI 

I 
T O O F F A B C D ~ i 2 3 4 T C 3  

~ . ~ ~ , ~ ~ , ~ < I . , I E , < L , u . / J I , , ~ ~ , u I , Y ~ o ~ < L , u .  

c R 

E 

X 

o o o 1 s o 

~ Y i l , % M r , l b O & , V ~ % % , l h i , ~ l l , B , % % , U r ~ , 4 1 ~  

o 2 o c 
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8.9.3 Writing data to  buffer memory (ACPU common command) 

Designation Methodl 
St. No. :Station numt 

Designation in protocol 1 is shown below. 

Number of characters = (word length) x 4. 
1 -word data uses 4 characters. 
Therefore, a 1 -word data is expressed 
in 4 digits (hexadecimal). 

To designate the word length, the following conditions must be met: . 1 + word length + 64 

(Head address) + (word length) - 1 5 maximum address number (7FFH) 

Designation Example 1 
To write 3-word data to buffer memory address 3AOH to 3A2H in the AlSJ71C24 which is 
connected to an AlSCPU. 
(Message wait time is 0 msec) 

Cheek sum is calculated within this range . 
I 

Computer N 0 0 F F c O O O ~ A O O ~ A B C D ~ I  2 3 4 : 6 7 8 9 C F  

% %,P,U*,4Im% PA 41~,4~~,1~clh~llxl~n,~a,~~1&,nn,%~~ &(& 

A1 SJ71 C24 A 
C O O F F  
K 

Indicates that: 
[6 YImP I&,(& 

ABCDH (-21555 in decimal) is written to buffer memory address 3AOH - 
1234H (4660 in decimal) is written to buffer memory address 3A1 H ' 
6789H (26505 in decimal) is written lo  buffer memory address 3A2H 
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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 

54H, Reads from special func- % 1 1 2 1 t i  m o d  b e  m e m o .  64 words 1 1 # 
(1 28 bytes) 

Batch 54H, Writes to special function 
write 57H module buffer memory. 

- 
Access 

t o  
PCCPU 

I" 

Data 
Link 

Item 

Note : a ......... Executable 
x ......... Not executable 

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

Access 
to 

A1 SCPU 

Number of 
Points 

Processed per 
Communications 

Processing 

Command State of PC CPU 

Sym- 
bo l  

Special-function Module 

A1 SD61 high-speed counter module 

AlS62DA digital-analog converter module 

~~~i~~ 
STOP 

ASCII 
Code 

A1 S62RD314 temperature-digital converter module 

Head Buffer Address 
(hexadecimal) 

80H 

10H 

A1 SJ71C24-R2 computer link module 

During RUN 

Module No. When Loaded 
i n  Slot 0 

01 H 

01 H 

1 OH 

SW04 
ON 

01 H 

A1 S64AD analag-digital converter module 

I 400H 

SW04 
OFF 

01 H 

80H 01 H 
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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 AlSJ71C24, 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 + 
[(FROMFO instruction address x 2) converted into hexadecimal] 

Example: To designate AlSD61 high-speed counter module FROMlTO 
instruction address 1 (CH.1 preset value). 

Specified address = FROMITO instruction address 1 x 2 + Head address 
82H 2H 80H 

The data format when the computer makes a read or write to or from the 
special-function module buffer memory via the AlSJ71C24, is explained 
below using the AISD61 module as an example. 

AlSD61 buffer memory AlSD61 buffer I i viewed from the PC CPU viewed from the 

Address A 

Preset value 

Middle bits: Lower bits 1 2 r O H  

I Preset value I 1 Higher b i t s b  
OOH 01 H 

I Mode register I 

Upper 
84H 1 01 bits H 1- 

re55 

85H I OOH Il 

82H 

83H 

- 
Lower 

bits 
40H 

Middle 
bits 
E2H 

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. 

86H 

I PC CPU or special-function module errors may occur if reading or writing 
is not done correctly. I 

Mode 
register 

12H 

I I 



8. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

8.1 0.2 Special function module numbers using control protocols 

(1) The special function module numbers designated by using control 
protocols are the upper 2 digits of the last special function module I10 
address expressed in 3 digits. 

Special function module number: OAH 

(2) Precautions with special function modules occupying two slots 

Special function module number: 07H 7 

For special function modules occupying two slots, the number of points 
occupied by each slot is fixed for each module. The special function 
module number is the upper 2 digits of the last address of the slot 
allocated to the special function module. 

The User's Manual for each special function module gives details about 
the allocation of slots to each module. 

0"tP"l 

32  polnls 

(a) Modules with the front slot allocated as the vacant slot (AD72, 
A84AD, etc.) 

- 

; Special 
(Vacant slot) rn function 

j module .......... Special function module number: 02H 

specs, 
fvncfion 
module 

32 po8nls 

00 to OF iO to 2F 30 10 4F 50 10 5: SO 10 7F 80 to aF SO to AF 60 lo CF 

I Special function module number: H13 

I 16 points j 32 points / 
00 to OF 10 to2F  

(b) Modules with the rear slot allocated as the empty slot (A61 LS, etc.) 

Input 

16 points 

5"PPlY 
module 

output 

32  points 

- 

Special 
function 
module 

32  po8nls 

output 

32 points 

DOfoDF EO taFF lOOforlF r201073F 1401015F 

1 32 points I 16 points / 

PC CPU 

Special I 
function I (Vacant slot) 
module I 

loput 

32  p i n t s  

Input 

16 points 

Pawe, 
supply 
madute 

.......... Special function module number: 01 H 

output 

76 points 

output 

32 paints 

Input 

16 p i n t s  

0"tD"t 

32 poinlr 

Special 
function 
module 

32 points 
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(c) Modules with the special function module allocation and I10 alloca- 
tion mixed (A81CPU, etc.) 

a 
module module .......... Special function module number: 03H 

64 points 1 64 points 

(3) Module numbers of special-function modules at MELSECNET remote I10 
stations 

The module numbers of special function modules at MELSECNET 
remote stations are determined by link parameters setting at the MEL- 
SECNET master station. 

I10 addresses viewed 
from the remote station 

32 points 16 points 32 points 32 points 32 points 

Link parameter Y400 Y420 W 4 3 0  Y450 Y470 
110 addresses to to to to to 

41F 42F 44F 46F 4SF 
I 

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

i a n a t i o n  Method I 
St. No. : Station number 

Designation in protocol 1 is shown below. 

. . 
Character area 8 

Special function module buffer 2 characters 
memory read command Character area A . Number of characters = 

i I I I I I I I I (byte length) x 2 

I I I I 

1 -word data uses 2 characters. 
E 

HIL HlL I H I L H I L H IL  

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

15171 C24 Designation of the special function 
module buffer memory address range 
to be read from 

I 1 s byte length 6 128 

(2) With some special function modules, 2 or 3 bytes are used to express 
the data. Therefore, designate the byte length by referring to the 
manuals for each individual module. 

S : 

esignation Example 

To read the data from buffer memory address 07FOH to 07F3H (4 bytes) of the special-functio 
module (module number 13H) loaded at I10 numbers 120 to 13F in AlSCPU. (Message wa 
time is 0 msec) 

Check sum is calculated 
within this range . 9 

E 
computer N 0 0 F F T R 0 0 0  7  F 0 o 4 I 3  s 7  Check sum is calculated c o 

0 within this range 

AlSJ71C24 ' I  

O O F F  1 2 1 7  8 1 4 3 1 6 5 T 9 3  
X 

This indicates that special function n,a st* JI~,JLI!~,~!JI.,~!x.,~ OL LW. 
module I10 allocation is 120 to 13F 

St. 
No. 

n l ~  

Indicates that: 
The contents of buffer memory address 007FOH is 12H 

The contents of buffer memory address 007F1 H is 78H 

The contents of buffer memory address 007F2H is 43H 

The contents of buffer memory address 007F3H is 65H 

PC 
No. 

H IL  

Memow data 
to be reed from 

I I I , 
H IL IH IL I  IHIL 

; ?zk 
X d e  

H I L  
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8.10.4 Writing data to the special function module buffer memory (ACPU common command) 

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

I I (1) To designate the byte length, the following condition must be met: I 

Special function module buffer 
memory write command 

Character area C 
4 . 

I 1 1 s byte length s 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. 

Computer 

To write the data to buffer memory address 27FAH to 27FDH (4 bytes) of the special-functio~ 
module (module number 13H) loaded at I t0 numbers 120 to 13F in AISCPU. 
(Message wait time is 0 msec) 

Number of characters = (byte length) x 2 1-word 
data uses 2 characten. Therefore, a 1-byte data 
is expressed in 2 digits (hexadecimal). 

A 

2 
A1 SJ71 C24 Designation of the special function module 

buffer memory address range to be written 

Indicates that: 
Data '01 H" is written to address 27FAH 

Data 'CDH" is written to address 27FBH 
Data 'ABH" is written to address 27FCH 

Data 'EFH" is written to address 27FDH 

I 

Sum 
chwt 
SodB 

HIL 
I 

st. 
NO. 

HIL 

Check sum is calculated within this range 3 

2 
I 

PC 
NO, 

H l L  

Computer 

I I I I  ( I  
to be 

I 

t 8 - 
8 m 

n l ~ l n l ~ l  l n l ~  

I 

Byte length 
(2 chsracten 

(hexadasirna,,) 

H I L  

I 

S v a  hrdmrncdlle 
ounbs2charsdsrr 

(hex&,"@ 

n I  L 

I 

St. 
NO, 

HIL 

A1 SJ71C24 

This indicates that special function 
module I10 allocation is 120 to 13F 

E 

a 

I 

I 

PC 
NO. 

HIL 

O~&,Y~(&,(~*Y~~~~&YL,JE,A,(&,~II&,&~I~,UI 

N O O F F T W O O ~ ~ F A ~ ~ ~ ~ ~ ~ ~ C D ~ A ~ ~ E F A ~  

, I ,  

&,I!,II*IU*,~!~IM,~E~(I*,(&~IH,~ 

A 

K 

a. 

Message 
wa"lme 

I I I I 
Head address 
(5 characters 

(hexsd~imel)) 

1 1 1 1  

C O O F F  

w.Yh (&A& 
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8.11 Remote Run/Stop of PC CPU and Reading PC CPU Model Name 

8.11.1 Commands 

(1) ACPU common commands 

Remote 
RUN 

Remote 
STOP 

PC CPU 
modle 
mode 

Command I State of PC CPU I 
Processing 

ASCII / Cod. ( 
RUN of PC CPU. 

STOP of PC CPU. 

During 
STOP 

PC 

Access 

Note : o ....... Executable 

43H 

Access 
t o  PC 
CPU in 
Data 
Link 

Reads if the PC CPU 
is model A1 N. AZN, 
A3N, A3H or 
AJ72P25IR25 
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8.1 1.2 Remote RUNISTOP 

(1) Remote RUNISTOP control 

(a) RUN, STOP, PAUSE and STEP-RUN states are produced by the 
following combinations of PC CPU key switch positions and com- 
puter commands. 

(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. 

Remote 
Command RUN 
from 
computer Remote 

STOP 

(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. 

PC CPU Key Switch Position 

I OFF 1 OFF I PC CPU enters the RUN state without clearing remote 
STOP data. 1 

RUN 

RUN 

STOP 

Data Memory State 
Special Relay 

Always reset special relays M9016 and M9017 when data memory clearing is not required. 

STOP 

STOP 

STOP 

M9016 

OFF 

ON 

POINT[ 

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. 

M9017 

PAUSE 

PAUSE 

STOP 

ON 

ONIOFF 

STEP-RUN 

STEP-RUN 

STOP 

Remote STOP data is cleared outside the latch range set in 
parameters. (In this case, Link X image is not cleared.) 

PC CPU enters the RUN state after data memory is cleared. 
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(2) Remote RUNISTOP designations and designation examples (ACPU 
common command) 

St. No. :Station number esignation Method1 

Designation in protocol 1 is shown below. 

RR: PC CPU remote RUN designation command 
RS: PC CPU remote STOP designation command 

I 

computer -1 
H L H L  H L 

H L H L  

esignation Examples 

Example 1: Remote RUN control of AlSCPU (Message wait time is 0 msec) 

Example 2: Remote STOP control of AlSCPU (Message wait time is 0 msec) 

Sum check is calculated 
within this range 

Sum check is calculated 
within this range . 9 

(3" , 35" 
computer 

A1 SJ71 C24 

u., csn 

A 

K 

06" 

Computer 

C O O F F  

Y1. , 3% 

E 

05" 

A1 SJ71 C24 

(6" ,us 

A 

K 

c6" 

M" , cs* 

O 

3%" , B" 

E 

; 
m. 

C O O F F  

31% 33. 

F  F 

M., cs, 

0 0 

nu, n. 

$2" , 52" nn 

R 

5 2 . ,  53. 

0 

n, 

c 1 

& ,  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 I Code To Be Read I PC CPU Model Name Code To Be Read 
(Hexadecimal) (Hexadecimal) 

A1 CPU, A1 NCPU I A1 H I A3ACPU I 94H 

A2ACPU-S1 I 93H I AJ72P25IR25 I ABH 

A1 SCPU I 98H I A2CCPU I 9AH 

(2) Reading PC CPU model name (ACPU common commands) 

lesignation ~ e t h o d l  St. No. :Station number 

Designation in protocol 1 is shown below. 

PC CPU module read command 
I 

lesignation ~ x a m ~ l e l  

To read PC CPU model name at station number '0" (Message wait time is 0 msec) 

1 

Computer 

1 
This indicates PC CPU module name of AISCPU 

Sum check is calculated 
within this range 

AlSJ71C24 

Computer 

Character B area - E 

; 

I 

A 

K 

I 

2 
H I L  

I 

PC 
N* 

H I L  

C O O F F  

&Yl~,O~(6n~l& 

A ., 
S : 

E 
N 
a 
Oln 

A1 SJ71 C24 1 
This indicates station number'30' 
(1 E in hexadecimal) 

c 

I 
I 

PC type 
(2 characters) 

n I L 

o  o  

On, Ox 

F F 

Mn, (6n 

I 

St. 
NO. 

H I L  
I 

St. 
No. 

H I L  

Meuaae 

I 

PC 
N ~ .  

H I L  
I 

PC 
No. 

H i L  

E 

: 

P c 

ID", Ul 

S 

x 
67. 

I 

Sum 

;z," 
HIL 

I 

Sum 

c&85J 

H I  L 

T O O F F B B T B P  

Be,& 

o  

Yln 

m..m. &,r& 

E 

x 
03. 

A F 

( I n ,  Mn 

& , n .  

Sum check is calculated 
within this range a 
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8.12 Program ReadIWrite 

This function is used to transfer all types of programs (main and subsequence 
programs, microcomputer main and sub programs), parameters and comment 
data from the PC CPU and store them in the computer. The computer then 
carries out the appropriate controls by writing programs, parameters, and 
comment data to the PC CPU. 

8.12.1 Precautions during program readwrite 

(1) When reading programs that have been written to the PC CPU, read all 
sequence programs, microcomputer programs, parameter data, and 
comment data from all areas. 

When writing programs, write all stored data to the PC CPU. If all areas 
have not been written to, the PC CPU 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, i f  a 
peripheral device is loaded and operated after the parameters are 
changed, processing will be carried out with the previous parameters, 
which are still stored in the work area. 

(3) The number of points which can be processed per communications is 
fixed. When reading or writing data, divide the data into several groups 
to read or write the entire area. Parameter data should be divided into 
3K bytes. Other data shoule be divided into units of data determined by 
parameter setting. 
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8.12.2 Program readlwrite control procedures 

(1) Reading 

PROGRAM READ +- 
Execute parameter data read 

command (PR) 

Execute main sequence TIC set 
value read command (MR) 

Only executable 
(when a data link system is used) 1 at other stations. 

a 
Subsequence program read 
command (SR) execution 

Only executable 
at other stations. 

Sub TIC set value read com- 
mand (SR) execution 

(when a microcomputer program is not used) . 
Execute microcomputer main 
program read command (UR) 

Only executable 
(when adata link system is used) 

a data link system is used) 

Execute comment data read 
command (KR) ---I 

I 
. . I 

1 (when comment data is not used) Only executable t o w  A7ACPU 
1 or A3ACPU of o h r  s t a h %  

Expansion comment data red 
command (DR) execution . I . 

f READ COMPLETE 7 
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(2) Writing 

. . . . . . . Place the PC CPU in the STOP status using 
the remote STOP function (seesection 8.1 1). 

Execute parameter data write 

Execute parameter analysis 
reauest command (PSI 

Execute main sequence 
program write command (MW) 

I 

value write command (MWl 

Only executable 
when a data link system is used) ( at other stations. 

S.5scq.cnce program nr le 

Only executable 
at other stations. 

1- (when a microcomputer program is not used) 

Execute microcomputer main 

Only executable 
(when a data link system is used) 

Sub-microcomputer program 

a data link system is used) 

Execute comment data write 
command (KW) 

L 
. . 

I . 
(when comment data is not used) Only executable to me A2ACPU 

or A3ACPU of other stations. 

command (OWJ evecutio 

. . . . . . . After writing the program, return 
the PC CPU to the RUN status. 



8. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

8.12.3 Parameter memory readlwrite 

(1) Commands and addresses 

(a) ACPU common commands 

Batch 
read - 
Batch 
write - 

Analysis 
request 

- 

Symbol 

Note : o ....... Executable 
....... x Unavailable 

(b) Parameter addresses 

OOBFFH. For addresses', use 5-digit A S C I ~  (hexadecimal) 
There are 3K bvtes of Darameter memorv. addresses OOOOOH to 

4 

After changing parameters, always call the parameter analysis request 
command (PS). 

If this is not done, the parameters in PC CPU user memory will be changed 
but the parameters stored in the work area by the ACPU for operation will 
remain unchanged. Therefore, if a peripheral device is loaded and 
operated after the parameters are changed, processing will be executed 
with the previous parameters, which are still stored in the work area. 
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(2) Parameter memory batch read (ACPU common command) 

signation Method 1 
Designation in protocol 1 is shown below 

St. No. :Station number 

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

. 1 s byte length l: 128 

Parameter memory read command 

1 Character area A Number of characters = (Byte 

signation ~ x a m ~ l e l  

To read 4-byte parameter data in parameter memory addresses 280H to 283H of 
the AlSCPU. (Message wait time is 0 msec) 

I 

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 

I I 

Check sum is calculated 
within this range . 

length) x 2. 

Computer 

I I 1  1 I 

n 

K 
C O O F F  

m.n.,%..,.. 

'm- 
ter 

Check sum is calculated 
within this range n 

E 

[ 

At SJ71 C24 Designation of the parameter 
memory address range to be read 

SJ71 C24 

%,I<M 

I  

J I M ,  +I* 

:A. 
H I L H I L  

. . 
Character area B 

o 
asn 

E 
T 
X 

O h  

S 
T 
X 

ax 

..it time L: 

w., 52" 

E  D 

( 5 ~ ~ 4 4 ~  

F  F  

<&,& 

0 0 

XX,% 

E  
T 

1 1 1 l i l  
Parameter data to 
be read 

1 , - 
H I L I H I L I  I H I L  

I 1  

S PC 

YIX,YIX 

I I I 

0 F I E  D I A  S j C  8 

~ ~ , 6 ~ ! 4 5 ~ , ~ 4 ~ ~ ~ 1 ~ , 1 ~ ~ ~  G,tZrn  

Parameter 
head 

te 
I  I  I  I  

Sum 
check 

X c o d e  

H I L  H I L  

3% a", 46" 

H I L  

~ 0 0 F F P R 0 0 0 2 8 0 0 4 1 C  

ax ,.&,I~K,PX,YIH 

1 -word data uses 2 characters. 
~ y f e  length Therefore, a 1 -byte data is ; ;  expressed in 2 digits NO. NO. 

( (hexadecimal). 
H I  L H I L  M I L  H I L  
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(3) Parameter memory batch write (ACPU common command) 

Designation in protocol 1 is shown below. 

Parameter memoly write command 
Character area c. . 

I I i I I I I i  I I I I I I  I I I I I I  

St. No. : Station number 

Number of characters = (Byte length) x 2. 
I I H I L I H I L I  

1 word data uses 2 characters. 
Therefore, a I -byte data is expressed in 2 
digits (hexadecimal). 

.,-,> mal) hexadecimal) - 
I I H I L I H I L I  I I I I I I I I  I I I I I I I H I L  

POINT 

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

1 r byte length s 128 

A1 SJ71 C24 Designation of the parameter 
memory address range to be written 

A 

Designation ~ x a m ~ l e l  

To write 4-byte data to parameter memory addresses 5AOH to 5A3H of the AlSCPU. 
(Message wait time is 0 msec) 

I 

St. 
NO. 

I 

PC 
NO. 

Check sum is calculated within this range . 
Computer 

At SJ71C24 A 

indicates that: K 
Data '35H is written to address 5AOH 

Data 'EOH" is written to address 5A1 H 

Data 'ASH' is written to address 5A2H 

Data 'BCH" is written to address 5A3H 

E 

0 
mn 
N o  o 

la.,& (6*,M* 

F F P w o  

3 ~ ~ 5 1 ~  30* 

0 0  5 A o o 4  

wn.YIm,&,4i~,JOn &,l& 

I I ,  

3 s l ~ o ~ ~ s l ~ c o s  

~ ~ ~ ~ h l f 5 ~ , ~ 1 ~ ~ 4 l ~ , ~ 1 ~ ~ f ? ~ , t 3 ~  X I H ~ J P U  
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(4) Parameter memory analysis request (ACPU common command) 

esignation Method1 

Designation in protocol 1 is shown below. 

Parameter memory analysis request command 
I 

computer 

H L H L  

A1 SJ71C24 

St. No. : Station number 

lesignation Example 

To request parameter memory analysis after writing parameter to the AlSCPU. 
(Message wait time is 0 msec) 

Check sum is calculated 
within this range . 

1 1  1 1 ' 1 ' 1 1 ' 1  
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8.12.4 Sequence program readlwrite 

(1) Commands and step allocation 

(a) ACPU common commands 

1 Command 1 1 1 PC CPU State 

- 

-- 

.- 

- 

- 

- 

- 

Note : o ........... Executa 

During RUN 

SW04 SW04 
ON OFF 

0 0 

0 0 

o *  X 

0 X 

o *  X 

0 X 

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

tccess 
to 

.iSCPU 

0 

X 

0 

X 

* Writing during a program run may be executed if all the following 
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 
a 

subprogram called by the main program, if the main program is 
being run). 

Acces 
to PC 

CPU i 
Data 
Link 

0 

0 

0 

0 

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 

POINT( 
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 C1023 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 ASCII are shown in the table below. 

Example: 

To read the set values TO to T63 

Head address = FEOOH Command = MR 

I 

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 rewritinq 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 3071 8 (30KJ 

AlSJ71C24, &signate the set value in 4-digit ASCII. 

Designated Step for Protocol 

FEOOH 
FEOl H to FEFFH 

FFOOH 
FFOl H to FFFFH 

OOOOH 
OOOlH to 77FEH 

I 

1 I I 

Calculation of protocol setting value 

Example: 

Data designated to changeT10 setting value K10 to K20 ...... 0014H 

Data designated to change T I 1  setting value D30 to D l 0  ...... 800AH 

where, m = device number 

n = hexadecimal value of device number 

Setting in Protocol Ladder Example in Program Setting in Program 
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(2) Sequence program batch read (ACPU common command) 

lesignation Method1 
St. No. :Station num 

Designation in protocol 1 is shown below. 

Character area A Number of characters = (Number 
4 . of steps) x 4 

=OINTS[ 

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

1 a number of steps a 64 

(2) Timers, counters, and a sequence program cannot be used 
in combination. Only one of these may be set. 

Computer ; NO. NO. 

esignation Examples1 

I I I I I  I H I  L 

A1 a 7 1  C24 Designation of the step 
range to be read 

Example 1 : 
To read 3 steps: step 100 to step 102 of the main sequence program of the AISCPU. 
(Message wait time is 0 msec) 

I 

St. 

Check sum is calculated 
within this range . 

Sequence program batch read command . . 
(MR for main and SR for sub program) Character area B 

1 HIL MIL 

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 1 H 

NO. NO. s% waittime hexadecirna~) hex.decimal, I'll , 
I 

PC 

): 

I 
MR 

I 

St. 
~o 

I l l  
~ ~ ~ d i n p  =tep 
(4 characters 

I 

PC 
NO. 

HILHIL 

I I I I I I I I  
Sequence program 

! 0 
8 0 
1 - 1  

I I I I I I I I  

I 1 step ( I  6 bib) uses 4 characters, 
~ ~ ~ b s ~  Sum Therefore, t step is expressed in 

(2 characters check 4 digits (hexadecimal), 

T 
X 

I 

Sum 
c h ~ k  
code 

HIL 
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Example 2: 
To read set values at 3 points: T50 to T52 of the subsequence program of the AlSCPU 
(Message wait time is 0 rnsec) 

Indicates that: 

The set value of T50 is 3015H (K12309) 

The set value of T51 is 8174H (0186) 

The set value of T52 is 2002H (K8194) 

Check sum is calculated 
within this range . 3 

o 3 

I I I 

Check sum 
within this range 

4 

AlSJ71  C24 / 
T50 is designated as FE32H 

s n 

s 

OZ.Y~,& 

o o 3 F E 3 2 

JO*,JI*IL,V,&M.,II*,&,B*YI,,Ux4L,II" 

c I 

T O O O 1 3 0 7 5 / 8 1  7 4 1 2 0 0 2 T 2 5  

~ ~ I , ~ , J o * , ~ I ~ , B . I B , J I ~ , J ~ ~ , Y * ) J ~ ~ , M . , ~ , ~ ~ \ , ~ . , ~  

E 9 

E 

X 
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(3) Sequence program batch write (ACPU common command) 

POINTS 

Designation Methodl 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: 

Computer 

I 1 r number of steps r 64 

I (2) Timers, counters, and the sequence program cannot be used 
in combination. Only one of these may be set. 

E 

Designation Examples 

. 
AlS171 C24 Designation of the step 

range to be write 
Sequence program batch write command v 
(MW for main and SW for sub program) 

Example 1 : 
To write a program to 4 Steps: step 500 to Step 503 of the subsequence program of the 
AISCPU. (Message wait time is 0 msec) 

i 

St, 
NO. 

HIL 

Number of characters = (Number of steps) x 4. 
1 step (16 bits) uses 4 characters, Therefore. 
1 step is expressed in 4 digits (hexadecimal). 

A 

; 

I 

PC 
No. 

HIL 

Check sum is calculated within this range . 3 

I 

SL 
NO. 

HIL 

I 

MW 

& 
I 

I 

PC 
NO. 

HIL 

1 0 5  5 : 4 0 F ~ : 2 A 0  5 i 7 O A 8 . 4 8  

I I , J O ~ B * , I I * I X , ~ ~ , ~ I * I Y I , ~ I ~ , ~ , I I * ! ~ ~ , ~ . , ~ I , , ~  

Indicates that: 

1055H is written to step 500 (I F4H) 

40FAH is written to step 501 (1 F5H) 

2A05H is written to step 502 (1 F6H) 
70A8H is written to step 503 (1 F7H) 4 

n.,& 

A 

K 
E. 

Me558ge 
Wait time 

AlSJ71C24 
Step 500 is expressed as 
01 F4H in hexadecimal 

C o o 0 1  

a.,% 

I I I 

y n g  step 
Characters 

hexadesimal) 

I I I 

&JI* 

i 

Number 01 s t e p  
(2 ~ h a r a a e r e  
hexadn;imsl, 

I 

I 

Sum 
C h ~ k  
code 

H I L  

i I I 
Sequencs program 

a - 0  

I I I 
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Example 2: 
To write set values to 4 points: T I00  to T I03  of the main sequence program of the AlSCPU. 

(Message wait time is 0 msec) 

Check sum is calculated within this range . 3 
Computer 

A1 SJ71 C24 
TlOO is designated as 
FE64H 

Indicates that: 

4001 H (K16385) is set to T l 0 0  

8002H (D l )  is set to T101 

0502H (K1282) is set to T I 0 2  

832E (0407) is set to T I 0 3  

E 

0 
N O O F F M W O F E 6 4 0 4 4 0 0 1 ~ 8 0 0 2 1 0 5 0 2 ~ 8 3 ~ E 5 6  

O I * ~ ~ , J O . ~ , ~ ~ , ~ ~ . ~ . ~ , ~ L , ~ , Y ~ X I , Y ~ Y ~ , M . , X I , I I . / ~ , ~ , ~ ~ , ~ ~ ~ ~ ~ , ~ , , J ~ , ~ ~ ~ I ~ ~ , ~ . , P ~ , I ~ ~ ~ , ) ~ *  
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8.12.5 Microcomputer program readlwrite 

(1) Commands and addresses 

Commands and Droaram addresses to read and write microcomputer . " 
programs are explained below: 

(a) ACPU common commands 

55H, 52H Reads miorocomputer 

Batch 
main programs. 

read 128bybs 
56H, 52H Reads miorocomputer 

subprograms. 

Command 

ASCII 

Batch 
main programs. 

write 128 bytes 

subprograms. 

Number o f  
Points 

Processed 
per Com- 

munication 

Note : o ....... Executable 
x ....... Not executable 

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

State of PC CPU 

1) The PC CPU is A3, A3N, A3H, A3M or A73. 

Access 
to  AI s 

CPU 

0 

X 

0 

X 

During 
STOP 

0 

0 

2) The program is not currently running program (indicates a sub- 
program called by the main program, if the main program is being 
run). 

Access 
to  PC 

CPU i n  
Data 
Link 

0 

0 

0 

0 

3) The PC CPU special relay is in the following state: 

M9050 (signal flow conversion contact) : OFF (A3CPU only) 

M9051 (CHG instruction disable) : ON 

During RUN 

(b) Microcomputer program address 

SW04 
ON 

0 

o* 

Microcomputer addresses are designated in the protocol as follows: 

SW04 
OFF 

0 

X 

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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I CPU Model Microcomputer Program Microcomputer Program 
Capacity Addresses 

A1 SCPU 
AOJ2HCPU I M w .  14K bytes i 0000H to  37FEH 
A2CCPU 

A2CPU(S1) 
A2NCPU(Sl) 1 Mar. 26K bytes I 0000H to  67FEH 

A1 CPU 
A1 NCPU 

' A3NCPU Main and sub  
A3HCPU Mar. 58K bytes 0000H to E7FEH 
A3MCPU 
A73CPU 

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

Max 10K bytes 

3) A character area error 06H occurs if the following condition is not 
met: 

0000H to  27FEH 

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

lesignation ~ e t h o d l  

Designation in protocol 1 is shown below. 

St. No. : Station number 

Microcomputer program batch read command 

Character area A Number of characters = (Number 

I I i I I 
of bytes) x 2. 
1 address uses 2 characters. 

E St, PC UR Mersege 
Computer Na N ~ .  ;; weittime 

I I I I H I L  H l L  I 
I I I I I I  I 

A1 SJ71 C24 Designation of the Micraomputer prcgram s S,. PC E Sum 
range to be read from N ~ .  N,,. I T check 

I 

I $ 1  I xccde 
I I I I  I I I I  H I  L . . 
Character area 8 

POINT] 

To set the number of bytes, the following conditions must be met: 
1 s number of bytes s 128 

(Head address) + [(number of bytes) - 1] %microcomputer program 
capacity 

lesignation ~ x a r n ~ l e l  

To read 6 bytes of a microcomputer program beginning with address 03E8H (1000 in decimal) 
in the AlSCPU. (Message wait time is 0 msec) 

Check sum is calculated within 
E I this range A 
N o o F F U R 0 o 3 E 810 6 0 9 (Sum check code is added by c o o F F 

Computer Q I the AlSJ71 C24.) 
K 

~i~%,&w.,ea,a.fi%,&,~,a,h,sra,n. 4 q m,ra,wh,e,(6* . 
~ l s J 7 1 C 2 4  Check sum is calculated I I I I I E  

1 0 0 F F 3 4 1 1  1\17 B I B  F]1 215 8 1 9 9 
within this range x 

l l l l I X  
@.%o&6m,l&&,%,~l~,ll~,n~,~&,~,~luc~nn&,~ol. &,nu 

indicates that: ------ 
(1) the contents of address 03E8H is 34H. (1) (2) (3) (4) (5) (6)  
(21 the contents of address 03E9H is IAH. 
(3j the contents of address 03EAH is ~ B H ;  
(4) the contents of address 03EBH is BFH, 
(5) the contents of address O3ECH is 12H, and 
(6) the contents of address 03EDH is 58H. 
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(3) Microcomputer program batch write (ACPU common command) 

Designation in protocol 1 is shown below. 

esignation Method 

Microcomputer program batch read command 
(UW for main a n d y W  for sub program) 

St. No. :Station number 

~ e s i ~ n a t i o n ' o f  the 
range to be read form I 

\ Character area C 

I 
Number of characters = (Number I ( H / L + I ~  
of bytes) x 2. \ 
1 address uses 2 characters. I 
Therefore, 1 address is expressed 

I 

sum 
check 
code 

H I L  

To set the number of bytes, the following conditions must be met: 

1 r number of bytes s 128 
(Head address) + (number of bytes) - 1 r Microcomputer program 
capacity 

I l l  

Computer 

lesignation Example 

To write 6 bytes of a microcomputer program to the area beginning with address 1338H 
(5000 in decimal) in the AlSCPU. (Message wait time is 0 msec) 

I 

~~~b~~ of bytes 
(2 charactere 
hexadecimal) 

I 

Check sum is calculated within this range 

1 / 1 1  I i i l  
Miciocom~ufer program ' 8 8 I I 1 . 1  

1 ' 8 8  
I 

E 

; 

Indicates that: /~l3",&l~x,(biI 

(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. 

uw 

;o 

1 

No, 

H I L  

A 

K 

Message 
,,me 

I 1 1  

PC 

H I L  

B E 

%lL 
Computer 

I I 

nead step 
14 characters 
hexadecimal1 

I l l  

------ 
AlSJ71C24 I 2 3 I 5 6 1  

I I / I I  
1 2 ) A  015 F 1 7  Cl4 319 A 

I l I l i  
JIw,Ux,~Ix,I2~,&,(&,J7i,kLLM~,UI,R~,1 

E 
N 
Q 

0 0 

a&,& 

F F 

&,& 

U W 

%,%& 

0 
I 

1 3 8 810  6 

I 
JIc,&,Yr,l&,Dr,l& 
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8.1 2.6 Comment memory readlwrite 

(1) Commands and addresses 

Commands and comment data addresses to read and write comment 
data are explained below. 

(a) ACPU common commands 

Note : o ....... Executable 
x ....... Not executable 

(b) Comment memory addresses 

The area to store comment data is managed using relative addresses 
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 7FFH. 

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 -1 s comment 
memory capacity. 

POINT 

I It is not 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 St. No. :Station number 

Designation in protocol 1 is shown below 

Comment memory batch 
read command 

To designate the number of bytes, the following conditions must be met: 

1 5 number of bytes 5 128 . (Head address) + (number of bytes) - 1 5 Comment memory 
capacity 

Character area A 

I I 
4 

I I I 
Number of characters = 

(Number of bytes) x 2. 
1 address is expressed in 

I I I I M I L  H I L  I H I L  H I L  

esignation Example 

To read 6 bytes of comment memory data beginning with address 7DOH (2000 in decimal) 
in the AlSCPU. (Message wait time is 0 msec) 

41 SJ71 C24 Designation of the 
range to be read 

Indicates that: 
(1) the content of address 07DOH is 12H, 
(2) the content of address 07D1 H is ABH 

. * 
Character area B 

S 

Check sum is calculated within 

(3j the content of address 07D2H is 43H, 
(4) the content of address 07D3H is EFH, 
(5) the content of address 07D4H is 1CH. and 
(6)  the content of address 07D5H is  57H. 

I 

Sf. 
, 

H ~ L  

I 
0 7 D 010 6 

I 
%,l7qU.,&,%,&(6.,kl~ 

F A 

i 

PC 
, 

H ~ L  

&,a . 
AlSJ71 C24 Check sum is calculated 

. 
within this range 

this range 
(Sum check code is added by 
the AlSJ71 C24.) 

I I  I 1  
comment 
memory 

, - , 
I I I / 

A 

K 

m. 

C O O F F  

m . , ~ .  

E 
T 
X 

E 
T 
X 

s 
T 
x 

I 

Sum 
check 
code 

H I  L 

F F A 4 0 0 
I I I I I  

1 2 1 A 8 1 4  31E F j 1  Ci5 7 
, , , , ,  
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(3) Comment memory batch write (ACPU common command) 

Designation Methodl St. No. :Station number 

Designation in protocol 1 is shown below. 

I Comment memory batch read command 

\ Character area C 

I 1 byte uses 2 characters. 
Therefore, 1 -byte data is ex- 
pressed in 2 digits (hexadecimal). 

'a . * 

1 To set the number of bytes, the following conditions must be met: 

Computer 

1 s number of bytes s 128 

(Head address) + (number of bytes) - 1 5 Comment memory 
capacity 

Designation Example 

To write 4 bytes of comments to the area beginning with address OBB8H (3000 in decimal) 
in the AISCPU. (Message wait time is 0 msec) 

Indicates that: 
(1) 56H is written to address OBB8H, 
(2) QAH is written to address OBBSH, 
(3) BSH is written to  address OBBAH, and 
(4) 12H is written to address OBBBH. 

AISJ71 C24 
" 

Designation of the 
range to be read 

E 
wait time 

I 

St, 
N o  

HIL 

A 

2 

I l l  
:cad address 

4 characters 
hexadecimal) 

I l l  

I 

PC 
N o  

HIL 
I 

St. 
NO. 

I 

I 

I 
Number of bytes 

(2 characters 
heredecimal) 

I 
I 

PC 
NO. 

38ta for thedesignated num- 
be, of bytes ('number of 
bytes. x 2 rharacters) 

i 

I 

Sum 
check 
code 

n l L 
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8.1 2.7 Extension comment memory readlwrite 

(1) Commands and addresses 

(a) AnACPU dedicated commands 

Command 

Processing 
ASCII 

Symbol Code 

Access 
to PC 
CPU in 

Data 
Link 

State of PC CPU 
Number of 

Point Access 
Processed During RUN to ~ 1 s  
per corn- During 

munication I-' STOP S W O ~  S W O ~  CPU 

Batch 
read 

Batch 
write 

....... Note : o Executable 

....... x Not executable 

(b) Extension comment memory addresses 

DR 

DW 

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. 

44H, 52H 

44H, 57H 

1) The maximum extension comment memory area is 64K bytes. 

The address range for the extension comment data is determined 
in accordance with the paraemter set capacity. 

Reads from the exten- 
sion comment memory. 

Writes to the extension 
comment memory. 

2)  Designation of the extension comment memory address is made 
by converting 5-digit hexadecimal into ASCII code (00000 to 
OFBFF). 

3) A character error "06H" occurs if the extension comment memory 
ca~aci tv  is not equal to or greater than [head address + (set 

128 bytes 

128 bytes 

nuhbersof bytes -'I)]. 

Reading or writing extension comment data by designating specific 
devices or device numbers is not possible. 

o 

0 

I Always read or write extension comment data beginning with address OH. 

o 

0 

o 

X 

x 

X 
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(2) Extension comment memory batch read 

Batch read of the extension comment memorv usina an AnACPU dedi- - 
cated command is shown below. 

lesignation ~ e t h o d l  St. No. :Station number 

Designation in protocol 1 is shown below. 

Extension comment 
memory batch read 

\ 

POINT 

. Character area A 
I l l  I l l 1  I 

Number of characters = 
(Number of bytes) x 2. 
1 address is expressed in 

H l L  HlL I I l l 1  I n L 
I I I 

A1 SJ71 C24 Designation of the DU in ex 

I To set the number of bytes, the following conditions must be met: 
1 s number of bytes s 128 1 

range to be read 

(Head address) + (number of bytes) - 1 s extension coment 
memory capacity I 

lesignation ~ x a m ~ l e (  

To read 6 bytes of data from the extension comment memory beginning with 7DOH (2000 in 
decimal) in  PC number "1". (Message wait time is 0 msec) 

P 

Character area B 

s 
; 

(1) I21 131 141 I51 161 
Indicates that: 
(1) the content of address 07DOH is 12H, 
(2) the content of address 07D1 H 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 I CH, and 
(6) the content of address 07D5H is 57H. 

St, 
No, 

HIL 

Check sum is calculated within 

Computer 

PC 
No, 

HIL 

sioncom. 
m e l t m e i o w  

I - , 
I I I I 

. 
A1 SJ71 C24 Check sum is calculated 

+ 

within this range 

E 
N 
o 

this range 
(Sum check code is added by 
A1 SJ71 C24.) 

4 q 

E 
T 
X 

------ 
S 
T 
X 

sum 
s h e k  
code 

n l L 

F  8 0  0  
A 

K 

OL 

0  0  

O  ' C O O O l  

&,a Y\Irll. 

0  1 

Y \ I J m  

R 

I I I I I  
1 2 ( A  8 1 4  3 ( E  F ( 1  C ( 5  7 

I I I I I  
II~~~,4l~~~~H.~UI,KK(&,JI~~4Lc~,nn 

0  0  0  7 D 010  6 

I 
O L Y \ I , Y \ I % P , J I " U * , ~ ~ * % M * , % , ~ " , , , % , ( ~ , B  

E 
T 

OL 

7 C 

nl,& 



8. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

(3) Extension comment memory batch write 

Batch write of data to the extension comment memorv usina an AnACPU - 
dedicated command is shown below. 

esignation Method1 St. No. :Station number 

Designation in protocol 1 is shown below. 

Extension comment memory batch write 
command 

Character area C . 
I I I I I I I I I I 

H I L  H I L  I I I H ~ L  

A1 SJ71 C24 Destination of the A 
device range for writing C 

K 

1 byte uses 2 characters. 
Therefore, 1 byte data is ex- 
pressed in 2 digits (hexadecimal). 

& 
To set the number of bytes, the following conditions must be met: . 1 s number of bytes 5 128 

(Head address) + (number of bytes) - 1 5 extension comment 
memory capacity 

~esignat ion Example 

To write 4 bytes of extension comment to the extension comment memory area beginning 
with OBB8H (3000 in decimal) in PC number "0". (Message wait time is 0 msec) 

Check sum is calculated within this range 

Indicates that: 
IOsllyII,xIHInI,xI( 

(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. 

Computer 0 ---- 
AlSJ71 C24 (1)  12) (31 (4) 

Or&,& 

$ 
K 

Y1~,llr 

, 

~ 0 0 0 1 D W D O O B 8 8 ~ 0 4 5 ~ ~ 9 ~ ~ ~ 5 ~ 1 Z C B  

I 
H*,5lxJOx%,JOxc41~,42.,B,%,Y~ 

I l l  
&,J6xCBr,4ln42*~&,lI~,B~ 4&,12~ 
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8.13 Global Function 

The global function is used to switch the Xn2 input signal at each 
AlSJ71C24 in all stations connected to the computer by the multidrop 
link. 

This function is usedfor emergency instructions simultaneous start, etc., 
to the AlSCPU. 

8.1 3.1 Commands and control 

(1) ACPU common commands 

Note : o ....... Executable 

(2) Control 

a 
Item 

Global 

This function switches the Xn2 input signal at each AlSJ71C24 in all 
stations linked to the computer. 

(a) Xn2 is determined by the I/O addresses of the AlSJ71C24s. 

Example: If the I/O addresses are 90 to AF, Xn2 is X92. 

(b) Designate the station number in the control protocol as OOH. 

Command 

Designating a number other than OOH causes the Xn2 of the 
AlSJ71C24 at the designated station number to turn ON/OFF. 

Processing 

Turns ONIOFF Xn2 of the AJ71C24 
loaded in each PC CPU system. 

Symbol 

GW 

(6) This function is a command from the computer. A reply is not given 
by the AlSJ71C24. 

ASCII 
Code 

47H, 57H 

(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. 

State of PC CPU 

tF::: 
CPU 

0 

During 
STOP 

0 

Access 

Data 
Link 

X 

During RUN 

SW04 
ON 

0 

SW04 
OFF 

0 
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8.13.2 Setting the global function (ACPU common command) 

)esignation Methodl St. NO. : Station Number 

Designation in protocol 1 is shown below. 

Global function command 

Character area A 

M e s a g e  m actor number 
wait time 

I 
i 

Xn2 is turned ON when datavalue is 1 (31 H). 

Xn2 is turned OFF when datavalue is  0 (30H). 

Iesignation Example 

To turn the X n 2  of AlSJ71C24 ON. (Message wait time is 0 rnsec.) 

Check sum is calculated 
within this range. 

Computer 

A1 SJ71 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- AlSJ71C24 at all stations is 
nate that station number ("00 to "1 F") turned ON. 
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8.14 On-demand Function 

The on-demand function is used when the AlSCPU has data to transmit to 
the computer. In this case, the AlSCPU 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 AlSCPU using dedi- 
cated protocols 1 to 4, communications is normally initiated by the computer. 

If the AlSCPU has emergency data to transmit to the computer, the on- 
demand function is used. 

A1 SCPU 
(Sequence 
program) 

TO 
instruction 

AlSJ71 C24 

Address Buffer memory 
Dedicated 

Computer a. 
8.14.1 On-demand handshakesignal and buffer memory 

(1) On-demand handshake signal 

The on-demand handshake signal turns ON when the AlSCPU transmits 
a data send request to the computer to start transmission, and turns OFF 
when transmission of the data specified by the AlSJ71 C24 i s  completed. 
It acts as an interlock to prevent on-demand requests being made 
simultaneously. 

Handshake Signal 

* "n" in  Xn3 is determined by the slot location of the AlSJ71C24. 

Xn3' 

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

Description Signal Turned ONIOFF by 

During execution of ondemand function 
ON : transmission underway 
OFF : transmission completed 

AlSJ71 C24 

Address 

109H 

10AH 

Name 

Area to specify head 
address in on-demand 
buffer memory 

10CH 

Description 

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

Area to specify data 
length 

The length of the data to be transmitted by the on- 
demand function is specified by the AlSCPU TO in- 
struction of the sequence program. 

On-demand error 
storage area 

The A1 SJ71 C24 writes a '1 ' to this address if a 
transmission error occurs during on-demand data 
transmission. 

0 : No error 
1 : Error 
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8.1 4.2 On-Demand function control procedure 

(1) AISCPU control procedure 

On-demand data 

Check (and if necessary change) the contents of buffer 
Set transmission data memory address 103H. See Examples 1 and 2 in Sec- . . . . . . . tian 8.1 4.3 for transmission data formats when word or 

byte units are selected. 

Write the data to be transferred Write to buffer memory address OH to FFH or 120H to 

to the user memory area. DFFH ('1) 

Clear the on-demand buffer memory address lOCH. 
(Start is disabled if the contents of this address are "1 '.) 

Write the head address where the data is stored to buff- 
Start on-demand ....... er memory address 109H and the data length to ad- 

dress 10AH. 

If ''1' is wrinen to buffer memory address IOCH, an 
Transmission error check . . . . . . . . error occurs and the data is not transmilied. 

- Error 
I 

No error *1 
If 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 . No-protocol send area (bidirectional send area) . No-protocol receive area (bidirectional receive area) 

(2) Computer control procedure 

On-demand data receive + 
The AlSJ71C24 appends "FE" as the PC CPU number. 

was received due to on- ........ Process data as on-demand data only if the PC CPU 
number of the received data is FE. 

Set transmission data 

Receive completed C Z e I  
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(3) On-demand request processing timing chart 

(a) Full-duplex communications 

Computer is transmitting data 

On-demand function executing 
(1) 

Xn3 

A ~ S C P U  TO instruction to buffer memory 
addresses 109H and 10AH x 

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 com- 
mand data (beginning with ENQ) is suspended until the comple- 
tion of on-demand data transmission. 

l~omputer  is receiving dz 

On-demand 1 data 

On-demand function executing 

Xn3 

A ~ S C P U  TO instruction to buffer memory ' 
addresses 109H and 1 OAH 

The on-demand function executing signal (Xn3) turns ON imme- 
diately when the on-demand request is made. 

Transmission of the on-demand data is suspended until the 
completion of the response data (beginning with STX) to the 
command data (beginning with ENQ). 

Transmission of the response data (beginning with ACK) from the 
computer in response to the response data (beginning with STX) 
from the AlSJ71C24 is possible while the on-demand data is 
received. 
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(b) Half-duplex communications 

Computer is transmitting data 

On-demand function executing 
( 1 )  / 

Computer 

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. 

A1 SJ71 C24 S 
T 
X 

E 

2) Transmission of on-demand data is suspended until the comple- 
tion of command data receive (beginning with ENQ) from the 
computer. 

(2) On-demand data 

1 (3) 

3) Transmission of response data (beginning with STX) to the com- 
mand data (beginning with ENQ) is suspended until the comple- 
tion of on-demand data transmission. 

IComputer is receiving data1 

On-demand function executing / 
Xn3 (2) 

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 unil the com- 
pletion of the response data (beginning with STX) to the com- 
mand 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 AlSJ71C24 should be made after the completion of 
on-demand data receive. 
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8.14.3 On-demand function designation 

Designation ~ e t h o d l  

I Designation in protocol 1 is shown below. 

AlSJ71C24 adds these fields of data 
computer J. A 

I I I 
A1 SJ71 C24 S 

station. PC E Sum 

; Nu,,,ber 
Senddata T chest 

X code 

H I  L \  

ON 
OFF 

Xn3 

The following is written to AlSJ71C24 buffer memory: - 109H ... Head address of transmission data storage area 
lOAH ... Data length 

~OINTS~ 

;1) Buffer memory area 100H to 11 FH is the special applications area. 

Do not use this area to store the data to be transmitted with 
the on-demand function. 

12) 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 s FFH 

When the buffer memory area of 120H to 7FFH is used: 

(Head address) + (data length) - 1 r 7FFH 

(3) The AlSJ71C24 appends "FE" as the PC CPU number. 

[4) The block number is 'OOH" when protocol 2 is used. 
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Example 1 : 
To start transmission of data, stored in buffer memory at addresses 120H and 121H, by 
the sequence program. (AlSJ71C24 I10 addresses are CO to DF,transmission data is 
designated in word units.) 

Computer AlSJ71C24 appends PC number " F E  automatically 

A1 SCPU 
processing 

Buffer 
memory 

1 0 3 ~ 1 7 1  

1 logHH OAH I "1" is  written if a 
transmission error 
occurs. 

Data is transmitted 
sequentially in units of 4 
bits from the higher bit. 

0 Request to turn OFF 
error indicator LED 

Sets word unit for data transmission 

20 Converts the start signal to PLS 

25 

Sets transmission data 

transmission data storage area and 
data length 

TOP lHOOOC H0109 1 0 2  1 K2 

76 I PLF I M I  

80 vi FROM 

t = l K 1  I D 4 1  I SET I YO21 

Resets the on-demand error 

(Start is disabled if the content at 
address IOCH is "I,'.) 

(2) Starts the on-demand function 

Transmission completed flag 

Reads the transmission error storage 
area to check transmission status 

:IRCUIT END 0 : Correct transmission 
(address locH {I : Data not lransmitted 

due to an error 



8. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

Iesignation Examples 

Example 2: 

To start transmission of data, stored in buffer memory at addresses 120H and 121H, by the 
sequence program. (AlSJ71C24 I10 addresses are 80 to SF,transmission data is 
designated in byte units.) 

Computer At_SJ71C24 appends PC number 'FE" automatically 
J 

A1 SJ71 C24 

XC3 

"1' is written if a 

On-demand - transmission error 
occurs. 

command (1) 

1 r n H ~ ~ B  Data is transmitted in the 

t21H 7856H order of lower 8 bits and 
higher 8 bits. 

7 TOP 1 H O ~ C  1 Hot02 1 HOOFF 1 K l  Request to turn OFF error indicator LE 

TOP I H O W C I - I  Sets byte unit for data transmission 

[ MOV 1 H7856 1 D l  ' Sets transmission data 

~ 4 )  (1) Designates head address of the 
transmission data storage area 
and data length 

IRCUIT END I 

Resets the on-demand error 

(Start is disabled if the content at 
address lOCH is "I".) 

(2) Starts the on-demand function 

Transmission completed flag 

Reads the transmission error 
storage area to check transmission 
Status 

0 : Correct transmission 1 Address l•‹CH €1 : Data not transmitted ) 
\ due to an error I 
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8.15 Loopback Test 

(1) ACPU common command 

(2) Designating the loopback test 

lesignation Method1 

Designation in protocol 1 is shown below 

Laopback lest command 

Access 
to 

A I S  
CPU 

0 

Item 

Loop- 
back test 

\ Character area C 

I I I i I 2 Characters 
(hexadecimal) 

Sf PC Message Character D ~ ~ ~ i ~ ~ ~ ~ f  2zFk Computer ; N ~ .  N ~ .  I s m e  lengfh character length) code 

H I L  H L  I H ] L  H ~ L  

A1 SJ71 C24 / i I I i 

2 characters st PC character  ate (same data as 
(hexadecimal) NO. NO 

ten,,h in character area CI : th2: 
H I L  H I L  H I L H l L . 

Access 
t o  
PC 

CPU 
in 

~ a t a  
Link 

0 

Number of 
Points 

Processed 
per corn- 

m u n i c a t i ~ n  

254 
characters 

To set the characer length, the following condition must be met: 

1 s character length 5 254 

lesignation .Example/ 

To execute the loopback test with the "ABCDE" at PC number "01". (Message wait time 
is 0 msec.) 

Processing 

Echoes back the characters to 
the computer as they are received 

Command State of PC CPU 

Check sum is calculated 
within this range . 

Check sum is calculated 

AlSJ71C24 

Sym- 
bo l  

rn 

During 
STOP 

0 

The same data 

ASCII 
Code 

54H, 
54H 

During RUN 

SW04 
ON 

0 

SW04 
OFF 

0 
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9. COMMUNICATIONS WITH A COMPUTER IN THE NO-PROTOCOL MODE 

Read this chapter when the RS-232C interface with the no-protocol mode 
by setting the mode setting switch at the AlSJ71C24 in position of "5". 

If these interfaces are used with the dedicated protocol and in the bidirec- 
tional mode, it is not necessary to read this chapter. I 

9.1 Basics of the No-Protocol Mode 

(1) What no-protocol mode means 

In no-protocol communication: 

Data written to the no-protocol AlSJ71C24 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 
AlSJ71C24 receive area (in buffer memory) using the FROM instruc- 
tion in a sequence program. 

I 1 buffer memow 1 I I 

In the no-protocol mode, data is not converted to ASCll code in the 
AlSJ71C24. If ASCll code is required, the data must be processed into 
ASCll code in the AISCPU. 

SCPU (TO instruction) Send 

(2) Designating a wordlbyte unit for no-protocol mode communication 

(Sequence 
Program) 

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.) 

OOH to FFH 
Read 

(FROM instruction) 
OOH to FFH 

Send area 
- - - - - - - - 

Receive area 

OOH to FFH 

Receive 
OOH to FFH 

External 
device 
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9.2 Handshake VO Signals 

A1 SCPU 
1 

External 
device 

External 
device 

1 
A1 SCPU 

- 

Signals known as I10 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 

Y(n+r,O (Send request) 

XnO (Send completed) 

Xnl  (Received data read request) 

Y(n+l) l  (Receive data read completed 

Timing 

Turned OFF by program 

Turned OFF by 
AlSJ71 C24 

Turned ON by A1 SJ71 C24 

Turned OFF by A1 SJ71 C2 

Turned ON by A1 SJ71 C24 Turned OFF by program 

Turned ON by program 

The letter n attached to X and Y given above is decided by both the slot 
number of this module and the number of I10 modules installed in the previous 
slots. (e. g., if an AlSJ71C24 is installed in slot 0 of the main base unit, XnO 
becomes XO.) 
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9.3 Programming Hints 

9.3.1 To write data to  the special use area in buffer memory 0 
(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 AlSJ71C24 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 transmission 

No-protocol mode receive or bidirectional mode receive 

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. 

-. -. -L \ The on-demand buffer area cannot 

1 1 FH 
120H 

\ 

- 

System area 

- 
be allocated in this manner. 
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9.3.2 Precautions during data communications 

(1) Conditions when the AlSJ71 C24 transmission sequence is initialized 

The transmission sequence is initialized in the following cases: 

Power is turned ON or the AlSCPU is reset by the reset switch. 

The AlSJ71C24 CD signal is turned OFF during RS-232C full-duplex 
communications 

If the CD signal is turned OFF during send or receive processing, 
data being processed for transmission or the data stored in the 
AlSJ71C24 receive data storing OS area is cleared. 
In full-duplex communications, keep the CD signal ON. 
The ONiOFF status of the CD signal is ignored if "CD terminal check 
disabled" is set at 10BH of the buffer memory address. 

(2) FROMRO accesses to an A1 SJ71 C24 

The FROMITO accesses made by the PC CPU to an AlSJ71C24 must 
be executed only when they are strictly needed. 

If a FROMITO access is made by the PC CPU to an AlSJ71C24 when 
the AlSJ71C24 is transmitting data to an external device, the FROMITO 
instruction is given priority in processing. 

The data transmission time of the AlSJ71C24 accordingly increases 
since the FROMITO instruction is processed. 
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9.4 Basic Program to  ReadIWrite Buffer Memory 

The following describes a basic sequence program to read and write data to 
and from the AlSJ71C24 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). 

(Received data read request) 
(1) 

Xnl 

(Received data read completed) (4) & 
Y(n+r]l 

request 
(2) Received data length read 

Reads the received data length from the no-protocol received 
1 ( FROMP I n l  I n2 I D I n3 data length storage area of buffer memory when the read request 

signal (Xnl) is turned ON. 

I MOVP I D I Z Stores the read data length to the index register (2) 

(3) Received data read 
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 (Y(n+l)l) after the received 
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 AlSJ71C24 I10 numbers are allocated to 130 to 14F. 

+.; From buffer memory 
(area beginning with 81 H) 

I 
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Send 
command 

X [  1 

Send 
completed 

Xn0 

(2) Writing data to the send area (TO, TOP, DTO, DTOP) 

Data written to the no-protocol send area (default: OH to 7FH) 

Yjn+vO (Send request) 

XnO (Send completed) 

Send 
request 
Y j"+l )  0 

I 
A: -1 W r k  Sets send the command send data signal and IXII I  send is data turned length ON. when the 

(1)Writing data length sening 

@)Writing send data 

TOP / ,,, 1 nZ I I n3 Writes the send data length and send data to the buffer 
memory. 

Turns ON thesend request signal (Y(n+l)O) alter 
the data is written. 



9. COMMUNICATIONS IN THE NO-PROTOCOL MODE 
MELSEC-A 

Send 
command 

(Example): To transmit 5-word data after writing "ABCDEFG [ ]  CR.LF" to the 
buffer memory area from 1H when the AlSJ71C24 I10 numbers 
are allocated to 60 to 7F. a 

To buffer 
memory 

I 
I 
I 
I 

-I 
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9.5 Receiving Data i n  the No-Protocol Mode (External Device - AlSJ71C24) 

(1) Data receive area 

The A1 SJ71C24 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 AlSJ71C24 
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 

Received data length 
............. 

to Received data 

FFH 

The unit (wordibyte) of received data length 
depends on the setting with the wordibyte setting 
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 is stored sequentially from the 
lowest address until the completed code is 
received or the set length of data has been 
received. 

(2) Reading received data 

There are two ways of making a request to read the received data: 

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 AlSJ71C24 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 AlSJ71 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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A1 SCPU A1 SJ71 C24 

Buffer memory (no-protocol data receive area) 

(Received data) - Data 1 
Sequence +-- - Data 2 

program 
i - Data 3 

i 
i - -Data n-1 - - Data n 

(Completed code) 
-Data (n+l) - 

(1): Sening received data length 
Data (n+2) - 

(2): Received data read request 

I I 
(304 bytes) 

(b) By receiving the set data length (fixed length) 

TheAlSJ71 C24 makes a request to read the received datato thesequence 
Droaram when it has received the set lenrrth of datafrom 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.) 

A1 SCPU A1 SJ7t C24 

Buffer memory (no-protocol data receive area) 1 
Received data) - Data 1 ( - Data 2 - DaJa 3 - - ~ a t a  n-1 

7 - Data n 

cL Data (n+l) 
(Completed data 

(1): Setting received data length 
(2): Received data read request 

length) 

POINTS ( 
(1) When both the receive completed code and the receive completed data length 

areset to tkspecialapplicationareain buffer memory, both ofthernareeffect've. 

In this case, theonewhich 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 (304 
bytes) of the AlSJ71C24. The datastored 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. 

When the size of the vacant area in the OS area, where received data is 
stored, becomes smaller than 10 bytes, the following control operations 
are executed according to preset transmission control specifications. 

When the DTR control has been set: the A1 SJ71 C24 turns OFF the DTR 
signal and makes a request to terminate the send from the communicat- 
ing equipment (see Appendix 5). 

When the DCI-DC3 code transmission control has been set: the 
A1 SJ71 C24 sends a DC3 code and makes a request to terminate the send 
from the communicating equipment (see Appendix 5.1). 
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(3) Data receive procedure 

leading data by the read completed code/ 

(Received data read 
completed) Y(n+l)l 

I Completed code - (Defeuif: CR LF (ODOAHI 

A s u  X '"& 
(program) ur"esring by program 

;ompuler 

leading data by the set data length1 

w v e d  data 
(1 byte if changed] 

8 8 # C L  , , - 8 n F 

L ,  H I L , H  I , I L  , n  

Set data length . . 
:omwter 

A1 SJ71 C24 Read request signs, xn, is turned ON 
when read complete code is received 

(Received data read 
request1 X.1 

' l L , H  L,;H; + 
Read request signal Xnl is turned 

41 SJ71 C24 ON when the set length of data has 
been received. 

(Received data read 
re9uesti 

(4) Data receive program examples 

xample 1 : By receiving completed code, in word units (buffer memory allocation: default: 

'o store "AlSJ71C24[]" CR, LF, received from an external device, to DO to D6 of AlSCPU. 
41SJ71C24 I/O addresses: 1AO to IBF) 

Received data read request X l  A1 Receive data 

Received data read completed YlB1 

A1 SCPU (program) 

A1 SCPU program example 

AlSJ71 C24 buffer memoly Sequence program 
data memory 

9 -  10 
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- - - - - 

:xample 2: By receiving the set length of data, in  byte units (receive area allocation defaull 

To receive "AiSJ71C24" from an external device and to store it to DO to D5 of AISCPU with th 
following setting. (AiSJ71C24 110 address: 80 to 9F) 

, , I ! , , , ,  

Computer A l ? l S 1 J 1 7 ' t l C l 2 1 4  
L I I I I I ~ I  9 bytes 

~I:II:uI!u*~~:II*~~~! -Z 

A1 SJ71 C24 

Received data read request X81 Received 

data length 
is stored 

Received data read completed Y91 

A1 SCPU (program) 

( AISCPU  roara am exam~le 1 Address 

3 t n .  37n 

32H, 43H 
D4 

wn, 34n 
D5 

4AH. 53H 

31H. 37H 

32H, 43H 

oon 34n - I AlS17iC24 buffer memory Sequence 
program data 
memory 

POINTS 

Even if transmission data units are set to byte units, the FROM instruc- 
tion 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, 9 bytes of data must be converted into 5 words 
(9 + 2 = 4.5 ... 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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IREMARKS] 
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 A1 SJ71C24 receives data that exceeds the receive area size, it turns ON the received 
data read request signal Xnl when data equivalent to the receive area size has been 
received. 

Reading the remaining data is enabled at the time the sequence program turns the receive 
data read completed signal Y(n+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 

External device 

Received data read request 
Xnl 

Received data read completed 
Yl"+,ll 

A1 SCPU program 

(Reads 127 words of data) (Read 23 words of data) 

(2) When receive completion data length is used: 

If the receive completion datalength is set greater than the receiveareasize, 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). 

Received 
data read 

request Xnl 

Receive 
data read 
completed A1 SCPU program FROM instruction 

Y["+lll 
(Reads 127 words of data (Read 23 words of the first 
of the first transmission) transmission, and 104 words of 

the second transmission) 

Data transmitted for the first time Data transmitted for the second time Data transmitted for the third time 

device 
\ \ 

81 words External 
69 
words 

104 words 46 
words 127 words 

23 
words 
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(5) Clearing the receive buffer memory 

If and error occurs duetofailure 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 
AlSJ71C24 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 A1 SCPU can read the LED ONIOFF statuses, 
stored at buffer memory address 101 H as transmission error data. 

2) PC input signals 

Signals such as READY signals from external devices are con- 
nected to the AlSCPU as input signals. The AlSCPU can detect 

a 
errors from the ONIOFF status of these signals. 

(b) Clearing receuved data 

1) Range of data cleared 

All data already received by the AlSJ71C24 is cleared and the 
no-prptocol mode receive buffer memory area is initialized (See 
Appendix 5 for details). 

2) How to clear received data 

Received data is cleared by writing "1" to buffer memory address 
IODH using the F O ]  instruction. 

After clearing received data, the AlSJ71C24 clears the "1" that 
was written to buffer memory address 10DH. 

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 instruction Xn Y ("+f)l 

A f-+I TOP I Hn 1 HlOD 1 K1 I K1 

Address lODn Address lODn 

A1 SCPU [TO] instruction 
(Program) (Write "1" to buffer memory address 1ODn) 



9. COMMUNICATIONS IN THE NO-PROTOCOL MODE 
MELSEC-A 

9.6 Sending Data in the No-Protocol Mode (AlSJ71C24 - External Device) 

In this section, "sending" means outputting data which is in the no-protocol 
mode AlSJ71C24 send area to an external device receive area. This is in 
response to turning the AlSCPU 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 AlSJ71C24 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 
AlSJ71 C24 send area. 
It is however possible to change the send area allocation. (See 
Section 7.4.4.) 

The unit wordlbyte of send data 
Address length depends on the setting 
(default) Buffer memory I (address 103H). 

Send data length 
Use the TO instruction to set the 
length of data to be transmitted. 

7FH Data to be transmitted is stored 
sequentially from the lowest ad- 
dress. 
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(2) Data sending procedure 

'rocedure 

Computer 1 -word data is expressed in 2 characters 

A1 $371 C24 Dafe to ysmp* 
L H ' L  HI [ L  nlL n 

Send complete ) ( n ~  - 
Send request Y(m~)O 

Turn ONIOFF by program 

AISCPU (Send data length 
(Program) Send data) 

POINTS I 
(1) An error occurs if the send data length is greater than the send area, 

or equal to "O". In this case, "1" is written as transmission error 
information to the most significant bit (bit 15) of address 101H (error 
LED display area) in the special application memory area. (See 
Section 7.3.1 .) 

(2) The send data length written to the head address of the send area is I not transmitted. 
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(3) Data transmission program examples 

To write "AlSJ71 C24[]"CR, LF by sequence program and transmit it to an external device 

(AlSJ71C24 110 addresses: 80 to SF) 

xample 1: Transmitting data in word units (buffer memory allocation: default) I 

. 

Send request Y90 2.,, 
(5) 

AlSCPU 
(Program) 

( AISCPU program example 
p~ 

XO X80 Y90 
-1 ASC ~ 1 ~ ~ 7 1 ~ 2 4  [ I  Dl 1 

(1 
T 

Send command 
s 

MOVP I HOAOD I D6 
4 

TOP H8 HO DO K7 (4)J h 
SET Y90 (5) 

X80 

i RST Y90 ('3) lend 

31H 37H 

32H. 43H 

20H. 34H 

(LF1 ICR) 
OAH, ODH 

1O1 
Sequence program AlSJ71 C24 
data memory buffer memory 
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- - 

ixample 2: Transmitting data in  word units (buffer memory allocation: default) I 
To write "AlSJ71C24[]"CR, LF by sequence program and transmit it to an external device 
(A1 SJ71 C24 110 addresses: 80 to 9F) 

Computer 

Send completed 

AlSCPU 
(Program) 

,-, 
Sequence program A1 SJ71C24 
data memory buffer memory 

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 

Always read this section when the RS-232C interface is used with the 
bidirection mode individually by setting the mode setting switch at the 
AlSJ71 C24 in position of "5" . 
It is not necessary to read this section when the interface is used with the 
dedicated protocol and in the no-protocol modes. 

- 

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 usedfor the no-protocol mode. Because 
the application purposes are the same, simply think of the "no-protocol 
mode" as the "bidirectional mode". 

( Examples: I 
I No-protocol mode send area - Bidirectional mode send area 

I . No-protocol send buffer memory head address setting area - Bidirectional send buffer memory head address setting area I 
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10.1 Bidirectional Mode Basics 

(1) What bidirectional mode means 

In bidirectional communications: 

The bidirectional receivelsend area in an AlSJ71C24 buffer memory is 
used for data commuications with a computer. 

The data written to an AlSJ71C24 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. 

An AlSJ71C24 receives a response from a computer. 

At SCPU 
(Sequence 
program) 

The data received from a computer is stored in an AlSJ71 C24 received 
area and read by the FROM instruction in the sequence program (the 
data received is transferred in the code as received). 

The response data is transmitted to a computer in response to the read 

mode send area 
I 

A1 SJ71 C24 
buffer memory 

Mirechnal 

completed signal. 

At SCPU 
(Sequence 
program) 

r 

(00 H to FFH) 

I AlSJ71C24 
buffer memorv I 

Computer 

I Computer 

Bidirectiona mode 
receive area 

(OOH to FFH) 
I 

(norma0 
1 Check 
I sum 

A L, 3ead 
:FROM Data 
nstruction) 

3ead 
:omplete 
iignal ON 

(OOH to FFH) A 
I 

/ 
C 
K 
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POINT 

In the bidirectional mode, data is not converted to ASCll code in the 
AlSJ71C24. If ASCll code is required, the data must be processed into 
ASCll code in the AlSCPU. r 
(2) Designating word/byte units for bidirectional mode communications 

For data communications in the bidirectional mode, units of data to be 
transmitted may be selected between words and bytes. Default setting 
for data unit selection is "word", but selection is possible by writing "1" 
or "0" to address 103H in the buffer memory area. 

(Section 7.4.3 gives details of the program to make this setting.) 



10. COMMUNICATIONS IN THE BIDIRECTIONAL MODE 
MELSEC-A 

10.2 Handshake Signals and Buffer Memory 

(1) Handshake signals in the bidirectional mode 

Signals known as I10 handshake signals are required for cornmunica- 
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 se- 
quence program to read them. 

AlSCPU 
1 

Computer 

Computer 
1 

A1 SCPU 

- 

Signal 

Y 1 ~ 1 )  o (Send 
request) 

X n O  (Send 
completed) 

X n l  (Received 
data read 
request) 

Y I W ~ I  I (Receive 
data read 
complete) 

Timing I 
Turned OFF by program 

T"t"ed ON by program 

TurnedOFF by AlSJ7lC24 

Turned ON by AlSJ7iC24 

TurnedOFF by AiSJ71C24 

Turned ON by AlSJ71C24 

Turned ON by program 

The number 'n" appended to X and Y is determined according to the 
position where the A1SJ71C24 is loaded and the number of I10 modules 
loaded prior to this module. If this module (A1 SJ71 C24) 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 (1 00H to 1 FFH) 

Name 

Wordlbyte designation area 
for bidirectional mode 

Bidirectional mode send buff, 
memory area head address 
designation area 

Bidirectional mode send buff< 
memory length designation 
area 

Bidirectional mode receive bl 
er memory area head 
address designation area 

Bidirectional mode receive bi 
er memory length designatiol 
area 

- 

- 

:r 

..... 

?r 

- 

,ff- 

..... 

uff- 
n 

- 

The (worn oyte) of aata cngln of s message transmllltco octween 
a cornp.ter an0 a PC CPU is ocs,gnateo holh a TO .ns l r~c l ,on n 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 a TO instruction in a sequence program. 
The area of the designated address is set as the send data length 
storage area. (0 to FEH or t20H to 7FEH : Bidirectional send buffer 
memory head address. (default : OH) 
.......................................................... . The length of the area used for bidirectional mode send is designated 

with a TO instruction in a sequence program. 
[default: 80H). 

When OH to FFH area is used, 
2H to 100H: Bidirectional send buffer memory 

When 120H to DFFH area is used, 
2H to CEOH: 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 
area) is designated with a TO instruction in a sequence program. - The area of the designated address is set as the receive data length 
storage area. 

OH to FEH or 120H 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 l2OH to DFFH area is used, 
2H to CEOH: Bidirectional receive buffer memory length 

(continued on page 10-6) 
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(continued) - 
Address Name 

Bidirectional mode designation 
area 

Time-out check time designa- 
tion area 

Data vaiidlinvalid designation 
area at Simultaneous transmis- 
sion 

Bidirectional mode check sum 
enableldisable designation 
area 

Error storage area far data 
send 

Error storage area for data 
received 

Description 
- ~p 

Whether the interface communications mode is no-protocol or bidirec- 
tional is designated with a TO instruction in a sequence program. 

0: No-protocol mode (default) 
1: Bidirectional mode 

- - - 

The time-out check time (until the reception of e 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 time (100 msec units) 

The most significant bit in the area is not regarded as 
the sign bit. The set value is regarded to designate 
value in the range of 1 through 65535. 

- How the receive and send data at an A1 SJ71 C24 is processed if data 
transmission at a computer and an AlSJ71 C24 occurs simultaneously 
is designated with a TO instruction on a sequence program. 
(Section 10.6 covers silmultaneous transmission) 

D15 to b8 b7 b W 

1 4 ~ 1  j I  (default: OOWH) -- - Recelve data (OOH: valid, 01 ti: Invalid) 

%?;daia (00.; valid. 011: invalid) 

Whether or not check sum is aDDended for bidirectional mode com- . . ~ ~~ 

municat:ons is des:gnated w:lh a TO instruction ;n asequence program. 
(This des:gnation is not related to the settng of DIP switch SW12.) 

0: Check sum enabled (default) 
1: Check sum disabled 

if an error occurs during data communications, the error code :s trans- 
m:tted by an AlSJ7lC24. 
(The area designated :n 117rl retains the error code of the last data 
receive error.) 

OH : Normal termination (no error) 

O O t H  ] : Abnormal termination (error) 
0082H Section 11.2 gives error code details. 

POINT 

The area described above is the special applications area for bidirectional 
mode communications. 

I For other special applications areas used for data communications, see 
Section 3.5, section 5, and section 7. 
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(b) User areas (OH to FFH and 120H to DFFH) 

Address 

OH 
to 

FFH 
and 

120H 
to 

DFFH 

- 

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 AlSJ71C24 to the computer, is  
designated 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. 

......................................................... 
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 iength storage area address : OH 
Send data storage area address : 1 H to 7FH 1 

The data length in the message received from the computer is written 
by an A1 SJ71 C24 as i t  is as the received data length. 
Data lenath exwesses the number of wordslbvtes at the data section - 
in the message. 
The unit of data length is determined by the value set at address 
103H. 
Transmit the data from the computer within the receive data storage 
area length described below. 

......................................................... 
The data in the data section in the message received from a computer 
is transmitted by the AlSJ71C24 as i t  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 : 81 H to FFH 
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10.3 Programming Hints 

10.3.1 System configuration and communications mode for bidirectional mode communications a 
System configuration and the AlSJ71C24 mode setting 

The mode setting switch in the AlSJ71C24 should be set in position of 
"5" . 
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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 AlSCPU is reset. 

The data changed from the default values must be written whenever the 
power is turned ON or the AlSCPU is reset. 

(2) Only TO instruction can be used to write data to the special applications 
area (1 00H to 11 FH). 

(3) If data is written using the command in a computer program, the 
AlSJ71C24 will not to operate correctly. Never try to write data using a 
computer program. 

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

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

Bidirectional mode send 

Bidirectional mode receive 

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 DFFH must be recognized as independent areas. 

Example: 
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10.3.3 Precautions during data communications 

The conditions under which the AlSJ71C24 transmission sequence is 
initialized are as follows: 

The power supply is turned ON or the AlSCPU is reset with the reset 
switch. 

Data communications has completed normally. 

. The response message (ACK or NAK) is transmitted. 

. During full-duplex communications through the RS-232C interface, the 
CD signal is turned OFF. 

The ONIOFF status of the CD signal is ignored if the CD terminal 
check function is disabled. 

Send request signal made by the computer a 
To transmit data from an AlSJ71C24 send area to a computer receive 
area, follow the steps described in Section 10.9. 

Once the send 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. 4 
Data send from the computer send area or AlSJ71C24 send area 

To transmit data from a computer or AlSJ71C24 in the bidirectional 
mode, start  data communications i n  sequence only after the 
receivelsend of the response for the previous data sendlreceive has 
been completed. 

Data length 

The data length in a message must be smaller than the send or receive 
data storage area that is set at the special applications area. 

(a) Data transmitted from an AlSJ71C24 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 AlSJ71C24 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) NAK code 

(a) Transmitting NAK from an AlSJ71C24 to a computer 

The NAK response is given from an AlSJ71 C24 to a computer if an 
error is detected. 

Therefore, the NAK response might be given while the computer is 
transmitting data if communications is made in the full-duplex mode. 

An A1 SJ71 C24 ignores the designated length of received data if 
I! detects an error while receiving data. If the data length is 
incorrect, the data received is ignored until the ENQ code is 
received. 1 

(b) Transmitting NAK from a computer to an AlSJ71C24 

To transmit the NAK from a computer to an AlSJ71C24, 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 AlSJ71C24 receive area in the bidirectional mode, the 
time-out check time to be set must be longer than thevalue shown below. 

(Maximum scan time of the AlSCPU x 2) + 100 msec 
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10.4 Bidirectional Control Procedure Basics 

(1) Transmitting data from an AlSJ71C24 to a computer 

Computer 

AlSJ71 C24 
Area A 

(a) Area A: Data send from an AlSJ71 C24 to a computer 

(b) Area 6: Data send from a computer to an AlSJ71C24 
0 

(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 AlSJ71C24 

I P I  
Computer 

(a) Area A: Data send from a computer to an AlSJ71C24 

(b) Area B: Data send from an AlSJ71C24 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) 

E :  
N : AreaA 
Q , 
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10.5 Bidirectional Communications Basics 

10.5.1 Control protocols - 
Content! 
- 

ransmissi 
om a 
ISCPU tr 
compute, 

A At SCPl 
eceives 
lata from 
I compute 

Remark 

Protocol  

( N I I  (abnormal send) 

Direction af 
transmission 

d fi (normal send) 

C 
Computer K 

A1 SJ71 C24 

/ Time-out check time 
Writing bansmission is set at address 
data to the buifer 113H of the buffer 
memory memoly 

\ 

Send request 
(vcn+vo) 

Direction of 
transmission Addition within this range 

I d A 

E Data area (Received Check Data data to be transferred to sum Computer IyngtHh sequence program) 

(abnormal receive) 
At  SJ71 C24 *2 Error 

code 
L , H  

Received data read request 

Received data read completed 
Vi" + 01) 

(1) Check sum exists only when "0' is set to address 115H oi buffer memory. 
(2) Check sum is calculated within the area indicated by *I. 
(3) The AlSJ71C24 returns an NAK immediately if i t detects an error as in '2 while communications i s  

made in the full-duplex mode. In half-duplex mode communication, it returns an NAK only after t h ~  
data has been received. 
The A lSJ7 tC24  ignores receive data if it detects an error (Section 10.3.3 (5)). Therefore, it doer 
not give a received data read request to the A1 SCPU. 
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10.5.2 Message format 

(1) Control code 

(a) Data send from an AlSJ71C24 to a computer 

Signal 
Name 

ENQ 

ACK 

NAK 

The AlSJ71C24 appends the control code to be transmitted. 

(b) Data send from a computer to an AlSJ71C24 a 
The AlSJ71C24 checks the control code received. It is not possible 
to read the control code from a sequence program. 

Code 
(hexadecimal) 

05H 

06H 

15H 

(2) Data length 

Meaning 

Enquiry 

Acknowledge 

Nagative 
Acknowledge 

Application 

The code used to begin data send. 

The code returned to the mating station 
when data has been received correctly. 

The code returned to the sending stations 
when data has not been receiving correctly. 
(immediately followed by an error code) 

Data length expresses the number of bytes or words of data in the data 
area in 2-byte binary data. Data length units are determined according 
to the setting at address 103H of the buffer memory. 

(a) Data send from an A1 SJ71 C24 to a computer 

The data length to be transmitted is the value written to the send 
data length storage area of the A1 SJ71 C24 buffer memory by the TO 
instruction in a sequence program. 

The AlSJ71C24 transmits the written value as it is from the lower byte 
(L). 

(b) Data send from a computer to an AlSJ71C24 

The AlSJ71 C24 checks the received data length. When it is correct, 
a 

the AlSJ71C24 writes the first 1 byte to the lower byte position (L) 
of the received data length storage area of the AlSJ71C24 buffer 
memory. 

a 

Example: Data length when transmitting "AlSJ71C24:" and value "100" 
(units: bytes) 
a Data 

computer 
E 
N 
Q 
~n 

A1 SJ71 C24 

(L) 

Check 
sum 

02CAn 
c w , m  

Data 
length 
O O O C ~  . 

12 bytes 

b15 v bs b7 I:! bl M 

"A. .J. -F "I .. -c .4.. v:. ; 0064n 
( loo) 

~ ~ , J I * , u * , u I , ~ , ~ ~ , u I , ~ , s u , ~ Y ~ I ,  m 

Bit data 
expressing 
'1 2' 

(H) 
OOH OCH 

0 I 0 1 0 0 0 0 0 0 0 0 0 0 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 AlSJ71C24 to a computer 

The data area to be transmitted is the value written to the send data 
storage area of the AlSJ71C24 buffer memory by the TO instruction 
in a sequence program. 

The AlSJ71C24 transmits the data according to the designated 
length and bytelword units sequentially from the lower address in 
unchanged codes. 

(b) Data send from a computer to an AlSJ71C24 

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 AlSJ71C24 to a computer 

The AlSJ71C24 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 AlSJ71C24 

The AlSJ71C24 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 

a 
following the data of the designated length is ignored up to the next 
control code. 

Example: Check sum when transmitting "AlSJ71C24:" and value "100" 
(units: bytes) is processed as follows. - Data area 

(5) Error code 

Computer 

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. 

( 4  

Sum = MCAH 
bl5 '2 b8 b7 \ bl W 

- 
(a) Data send from an AlSJ71C24 to a computer 

E 
N 
a 
nn 

Uemorycontents--+ 

The AlSJ71 C24 appends the error code. 

When transmitting an error code, the AlSJ71C24 writes the same 
error code to its error code storage area in the received data buffer 
memory area. 

at 02CAH 
02H CAH 
T T (L) 

(b) Data send from a computer to an AlSJ71C24 

Check 
sum 

02ACn 
W , a  

Data 
length 
OOOCn 
m,mc 

1 0  0 

The AlSJ71C24 writes the received error code to the error code 
storage area in its send data buffer memory area. 

.A. . .  .7. .c. y -r -:-I 0064n 
1 (100) 

~ ~ H , ~ ~ ~ , U , U ~ , ~ , ~ ~ H , U , ~ , J U , ~ ~ ~ U I ,  W 

POINT 

In bidirectional communications, check sum and error codes are all binary 
data. Note that in the dedicated protocol, they are handled in ASCII code. r 

0 0 0 0 0 0 1 1 1  0 0 1 0  
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10.6 Processing an AlSJ71C24 for Simultaneous Send in Full-Duplex Mode 

Processing by the AlSJ71C24 varies depending on the setting (validlinvalid 
settina at simultaneous transmission) when the computer and theAlSJ71C24 
transmit data at the same time to each other. 

Example: 

Buffer 
Memory Setting 
(Address 114H) 

(2) - 1 

OlOOH 

OWlH 

Computer 

OlOlH 

AK 

Setting 

Error 
code 

E 
N 
Q 

Send data : Valid 
Received data : Valid 

or 

A1 SJ71 C24 

Send data : Invalid 
Received data : Valid 

E 
N 
Q AK 

Send data : Valid 
Received data : Invalid 

Error 
code 

Send data : Invalid 
Received data : Invalid 

Processing by  AlSJ71C24 

Send Processing 

After completing data send ((1)- 
I ) ,  the AlSJ71C24 waits far 
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 eomoletina data send 1 1 1 b  
1) the~l?L71&4transmi'tnb 
soqdence program of a s!mA 
taneo~s transm sslon error (error 
code: 3) via the buffer memory. 
TheAlSJ71C24 does notwaitfor 
a response ((1)-2) 

After completing data send ((1)- 
I ) ,  the AlS171C24 waits for a 
response ((1)-2) while checking 
time-ut error. 
Normal or abnormal send com- 
pletlan is  confirmed by a 
response and its status is trans- 
milled to the sequence prcgram 
via the buffer memory. 

After completing data send ((1)- 
I ) ,  the AlSJ71 C24 transmits the 
sequence program of a simul- 
taneous transmission error (error 
code: 3) via the buffer memory. 
TheAlSJ71C24does notwaitfor 
a response ((1)-2). 

Receive Processing 

After completing data receive 
((2)-1). the AlSJ71C24 transmits 
the response ((2)-2). 
The received data and receive 
resuk are transmitted to the se- 
quence program via the buffer 
memory. 

After completing data receive 
((2)-I), the AlSJ71C24transmits 
the response ((2)-2). 
The receive data and receive 
result are transmitted to the se- 
quence program via the buffer 
memory. 

Data receive ((2)-1) is ignored 
and received data Is discarded. 
The response ((3-2 is not trans- 
mitted. 
Data receive is not transmitted to 
the sequence program. 

Data receive ((2)-1) is ignored 
and received data is discarded. 
The response ((2)-2 is not trans- 
mine& . . . . . . . . . 
Data receive is not transmitted to 
the sequence program. 

- 

POINT~ 

If data send of the communicating node is interrupted by sending a DC3 
during simultaneous send, subsequent processing is executed according 
to the setting at buffer address 114H for "Simultaneous send data validlin- 
valid". 
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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 AlSJ71C24 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). 

(1) Read request 

Xnl (Received data read request) 
(1) 

y(,,+,,i (Received data read completed) 

. . 
(2) Received data length read 

Reads the received data length from the no-protocol received I FROMP I n l  I n2 I D 1 n3 data length storage area of buffer memory when the read request 
signal (Xnl) is turned ON. 

I Stores the read data length to the index register (2). 

(3) Received data read 
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 (Y(n+l)l) aflerthe recieved 
data has been read 

* Data read by program (3) is processed as the recieved 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 
AlSJ71 C24 I10 numbers are allocated to 130 to 14F (unit: word). ------------- 

FROMP IH131~811 D l  ~ K O Z  

From buffer memory 
( 8 W  

From buffer memory 
(area beginning with 81H) 
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(2) Writing data to the send area (TO, TOP, DTO, DTOP) 

Data written to the bidirectional send area (default: OH to 7FH). 

A1 SJ71 C24 

Buffer memory (bidirectional send area) 

Send data lenqth area storaqe 

Send Send Send 

Y(n+i]O (Send request) 

XnO (Send completed) 

mmmand mmpleted request 
XnO Y[n+l) 0 

Write data t 

(1)Writing data length setting 

(2)Writing send data ,+-J 
(3)Send request 

1 SET I Y I"+?) 0 

Sets the send data and send data length when the 
send command signal (XI]) is turned ON. 

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. 

Turns OFF the send request signal when the data 
send completed signal (XnO) is turned ON. 

Example: To transmit 5-word data after writing "ABCDEFGI 23" to the buffer 
memory area from 1H when the AlSJ71C24 I10 numbers are 
allocated to 60 to 7F. 

Send 
command 

, X I  1 X60 

44H To buffer 
memory 

I 
I 
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10.8 Receiving Data in the Bidirectional Mode (Computer + AlSJ71C24) 

Data receive area 

The AlSJ71C24 stores the received data length and the received data 
in the data receive area. 

With a default setting, 80H to FFH in the buffer memory is allocated as 
the data receive area. 

This area may be changed as needed. Section 7.4.5 gives procedure 
for changing the data receive area. 

The unit of received data length 
de~ends on the settina at address 

Buffer memory [ 1 0 3 ~  of the word/byte-setting area. 

Addresses Received data length storage area 

(default) 
the data length in the received 

.....--....- message. 
80H is stored. 
81H receive 
to data Send data Received data storage area 

FFH Received data is stored sequentially 
a 

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: 4 

Data area 

Data 
length 

L I H  

(2) Reading received data 

The AlSJ71C24 makes a read request to  the AISCPU at the following 
timing (the timing at which the X l A l  signal in the program example in 
(4) is turned on). 

Block ; Data No. ; 
L I H I  

When the data length in the message and the set data length (bytes 
or words as set in address 103H) have been received. 

Check 
sum 

L i n  

If the check sum is processed, when the check sum has been 
received with the above mentioned data area. 

Example: 

Wordlbyte setting: Word units 
Data length in message: 10 
In this case, the AlSJ71C24 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). 
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(3) Data receive processing 

I I \ 

A1 SJ71 C24 Turns ON read A 
request signal Xnl C 

I after the set data 
length has been 

Received data read request X n l  + 
Received data read completed Y,.+t) 1 

Turns ONIOFF 
A1 SCPU (program) 

(4) Data receive program examples 

wample 1 Check sum enabled, in word units (buffer memory area allocation: default) 

.o store "AlSJ71C24 [ I " ,  received from a computer, to DO to D5  of a AISCPU.  
A1 SJ71 C24 I10 address: 1AO to 1 BF) 

Received data read XIAl Received 
request data length 

is stored Received data read 

A I S C P U  (program) 

A1 SCPU program example 

1 -1 MOVP I DO 1 Z 

~i SJ71 C24 buffer 
memory 

Sequence program 
data memory 
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- - 

Example 2 Check sum disabled. i n  bvte units (receive memorv areaallocation: de fauxp  

To store "AlSJ71C24", received from a computer, to DO to D4 of a AISCPU. (AlSJ71C24 I/O 
3ddress: 80 to 9F) 

Received data read request X81 

Received data read completed Y91 

A1 SCPU (program) 

A1 5171 C24 Sequence program 
buffer memory data memory 

POINTS] 

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, 9 bytes of data must be converted into 5 words 
(9 + 2 = 4.5 ... 5). 

I 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 i n  the Bidirectional Mode (AlSJ71C24 - Computer) 

Transmitting means outputting data which was written to the bidirection- 
al mode send buffer memory area (hereafter referred to as the send 
area), from the AlSJ71C24 to a computer in response to turning ON the 
AlSCPU 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 AISJ71C24 transmits the designated 
length of designated data from the send data storage area sequen- 
tially from the lower address. 

By default, the buffer memory area OH to 7FH is allocated to the send 
area. 

This area may be changed as needed. Section 7.4.4 gives the 
procedure for changing the send area addresses. 

Addresses 
(default) 

OH 
1 H 
to 

7FH 

Iuffer memory 
i The unit of send data length 

-...-. depends on the setting at address 
103H of the wordlbyte setting area 

Send data length 
.......-.... 

Send data 

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. 
S e n d  data storage area 
Send data is transmitted sequentially 
from the lowest address. 
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(2) Data transmining procedure 

Procedure (Check sum disabled) 1 

- 
POINTS~ 

(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 116H (data 
send error storage area) in the special applications memory area (see 
Sections 10.2 and 11.2). 

Computer 

(2) The send data length written to the head address is transmitted as 
the data length. 

A 
C 
K 

are% 

Send request Y (,,+I) 0 

Send completed XnO 

TO processing The send completed signal XnO 
Send data length ( Datatobesend ) Turned ONIOFF by program is turned ON when h e  response 

message is received. 
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(3) Transmission program examples 

tample 1 Check sum enabled, in word units (buffer memory area allocation: default)] 

'o transmit 'AlSJ71C24 [ I "  from the AlSCPU to a computer after writing it to buffer memory. 
41SJ71C24 I10 address: 8.0 to 9F) 

Computer 

AlS171C24 E 1 1 1 1  
N m35n A 1 I S  J 1 7  q I C  2 1 4 [ 1  O ? W  
Q 

I l l 1  a m. ,m U S ,  >>~,u~,u*,n,a.,o,,n~,Y*,2a m*,o!m -- 
\ 

Send request Y90 
(4) 

Send completed X80 

AISCPU program example 1 

SET Y90 - 
hr I I RST I Y90 

data 
FROMP I H8 1 ~ 1 1 6  IDIW/ K1 

Send data length 

Sequence program 
Data memory Buffer memory 

.... If MI00 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) 

-0 transmit character data "AlSJ71C24 [ I "  and integer data "123 (decimal) from the AlSCPU 
o a computer after writing it to buffer memory. (AlSJ71C24 I10 address: 80 to 9F) 

Send request Y90 

Send completed X80 

A1 SCPU program example 

instruction 

FROMP I H8 I ~ 1 1 6 I ~ 1 0 0 )  K1 

Send 
data 

Send data length 
Address 

OOH, O A H  1 
(2) IC) 

Data memory 

I OOH, 78H I 
- 

A1 SJ71 C24 
Buffer memory 

POINT] 

Even if send data units are set to byte units, the TO instruction in s 
sequence program operates in word units. Therefore, the length of senc 
data differs from the data length designated by the TO instruction. 



[PRINTER FUNCTIONS] 

This section describes the registration, reading, and output of messages when the printer func- 
tions are used with the AlSJ71C24-PRF. 
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11. PRINTER FUNCTIONS 

This section explains the procedures for using a printer function to output data 
from a computer or PC CPU to a printer. 

Read this section when using the printer function. It is not necessary to 
read this section when only the computer link function is used. 

11.1 Procedure for Using the Printer Function 

The following flowchart explains the procedure for using the printer function. 

Printer function I 
I 

I Hardware settings I 
(1) Mode: 5 
(2) Transmission specifications - Transmission speed 

Data bit . Parity check . Parity: evenlodd - Stop bit 
Sum check 

Registered Free message Designate 01 H (message registration) to buffel 
address 800H and register ihe message 

messages. Fixed message (see Section 11.5). r 
I Yes A 

Designate 04H (registered messages test 
output) to the buffer and output the registered 

ld to he printer by turning 
Y(n+1)8 ON. 

Designate 04H (registered messages test 
output) to the buffer and output the registered 

ld to he printer by turning ",". 4,- nu 

Designate ihe order for outputting messages 
Scheduling area designation to the buffer. 

Output command? 

Output command C l  i signate 03H to 
jput the messa 
,n+1)8) ON. 

buffer address 800H 
ges to the printer by t 

and 
urning 

Output to the printer I 
I 

Completed I 

1 Section 4.5.2 gives details about connecting to a printer. I 
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11.2 Precautions Before Programming 

This section gives the precautions to take before starting the programming to 
use a printer function. 

11.2.1 Free messages and fixed messages 

Free messages, registered in the buffer, contain variable data (such as data 
in a data register). 

Fixed messages, registered in the EEPROM, contain fixed data (such as table 
frames and model names). 

Creating a table: example 

Register the table frame and model as fixed messages. 

I Model I Check Results I 

Then, register the check results as free messages. 

0.K 
Fault 

For example, the following table can be created by using fixed messages 
and free messages. 

I Model Check Results I 
A1 SJ71 C24-R2 0. K 

AZACPU I Fault I 
11.2.2 Precautions when using a printer function 

(1) Turning OFF the printer after connecting the AlSJ71 C24-PRF to a printer 

Turning OFF the printer after connecting the AlSJ71C24-PRF to the 
printer during a parity check will cause a parity error. 

(2) CD terminal checkedlnot checked designation 

CD terminal checkedlnot checked designation must be done in accord- 
ance with the printer specifications (see Section 7.1). 
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11.2.3 Writing to the special-applications area of the buffer (including printer function areas) 

The following precautions must be taken when writing to the special-applications 
area (including the printer function areas) of the AlSJ71C24-PRF buffer: 

(1) Since the buffer is not backed up by a battery, all data in the buffer is 
returned to default values when the CPU is turned ON, reset, or the 
operating mode is changed. 

Setting data or updating data must be written to the buffer every time the 
CPU is turned ON, reset, or the operating mode is changed. 

(2) Data can be written to the special-applications area (100H to 11FH) 
excluding the mode switching area only by using a TO instruction in a 
sequence program. 
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11.2.4 Printer Errors 

When outputting messages to the printer, if (a) an error occurs, or (b) the 
printer is not connected, the printer processing completed signal (Xn8) will 
not go ON. 

Therefore, it is necessary to do a time check using a sequence program. 

Error occurs 

Printer processing request 
signal (Y(n+l)8) 

Printer processing completed 
signal (Xn8) 

Printer function 

PC CPU 

D a k i s s e t a t t h e m  1 A time check is done using a 
schedule area. sequence program. 

i 
,___-, 
I I 
8 ,  

Time check processing 

After the printer processing request signal (Y(n+1)8) goes ON, continue the 
time check until the printer processing completed signal (Xn8) is turned ON. 

If an error occurs when a message is being output, the printer processing 
request signal (Y(n+1)8) goes OFF. 

To detect a printer error, add a sequence program as shown below. 

(Sequence  roara am) AI s171 ~24-PRF 110 addresses: 

/ Data is set at a schedule area. ! 
I 
i 

itart of the output 

-1 1 SET Y38 
The printer processing request 
signal Y38 is turned ON. 

Time check setting 

The printer processing request 
signal Y38 is turned OFF. 

Error code is read 

POINTI 
Set the value of a time check according to the time it takes the printer to 
print one character. 
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11.3 Designating the Buffer Memory to  Use Printer Functions and Reading 

The buffer of theAISJ71 C24-PRF has a message registration area (address 800H 
to DFFH) to set the information that is output to the printer (see Section 3.5). 

This section explains the designation method and gives examples showing 
how to set and change a setting in the message registration area of the buffer. 

11.3.1 Designating the message function designation area 

A message registration, read, output, test output, or printer test can be set in 
the message function designation area. 

!Designation method I 

I 
Write any from 0 to 5. 
0: Printer function not designated 
1 : Message registration 
2: Message read 
3: Message output 
4: Test output of a registered message 
5: Printer test 

POINT( 

I The eight bits of b8 to b15 at buffer address 800H can be set to 0 or 1 
(the A1 SJ71 C24-PRF ignores the setting). 

To register a message (AlSJ71C24-PRF I10 addresses: 2OH to 3FH). 

I (Sequence program) 

K1 '1' is written to buffer address BOOH. 
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11.3.2 Designating the schedule area 

The schedule area is used to set the information that is output to the printer. 

The schedule area is configured as follows: 

Buffer 
! 

820H '71 .... (1) 

821 H Output pointer designation . . . . (2) 

822H Number of outputs . . . . (3) 
designation 

823. 

824H Output number 2nd 

Unusable 

89FH .-a 
! 

(1) to (4) on the following pages give details about each setting. 
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(1) Output CRILF designation 

This designates whether or not a CR/LF is output if a CWLF could not 
be detected in 80 characters. 

Designation method) 

L write I. 
0: No output 
1: Output 

POINT 

If 79 characters and a CRILF are output, add a space to the 79 charac- 
ters to make 80 characters, and set the designation of the output CRILF 
to output ("1 "). 

Designation example) 

I To output a CRILF (AISJ71C24-PRF I10 addresses: 20H to 3FH). 

I (Sequence program) 

t+ t+ TOP- K1 
'1' is written to buffer address 820H. 
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(2) Output pointer designation 

The following explains the designation method and gives an example 
showing how to execute output from a designated schedule position to 
the printer. 

820H + (Default: 0) 

Write 0 to 99. 

The set value is the schedule 
position to execute output. 

I An error will occur if the sum of the number of output pointers and the 
number of outputs exceeds 100. I 

lesignation example( 

To output data from the 10th schedule area to the printer (AlSJ71C24-PRF I10 addresses: 
20H to 3FH). 

(Sequence program) 

lrlqp+++TH '10' is wrinen to buffer address 821 H, 
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(3) Designating the number of outputs 

The following explains the method and gives an example of the desig- 
nation of the number of pieces of output data that is continuously output 
from the schedule position designated by setting an output pointer. 

Desianation methodl 

The set value is the number of 
continuous outputs. 

I An error will occur if the sum of the number of output pointers and the 
number of outputs exceeds 100. I 

To output data from the 10th schedule area to the printer (AlSJ71C24-PRF 110 addresses: 
20H to 3FH). 

I (Sequence program) 

'50' is written to buffer address 822H. 
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(4) Designation of an output number 

The followinq ex~la ins the method and gives an example of the desig- - .  - 
nation of the message number that is output to the printer. 

esianation method I I 

I 
Designate an output message number. 

Fixed message Write 1 to 4W. 

Free message Write 1 to 31. 

Designate the type of output message. 

0: A fixed message is output. 

1: A free message is output. 

esianation e x a m ~ l e l  

To set the fixed message numbers 1 to 5 and the free message numbers 11 to 15 
(AlSJ71C24-PRF I10 addresses: 20H to 3FH). 

(Sequence program) 

TOP H2 H823 H I  Kt Designates an output of fixed message number 1. 

TOP H2 H824 H2 K1 Designates an output of fixed message number 2. 

Designates an output of free message number 11. 

TOP H2 H826 H3 K1 Designates an output of fixed message number 3. 

TOP HZ H827 H800C K1 Designates an output of free message number 12. 

Designates an autput of free message number 13. 

Designates an output of free message number 14. 

TOP H2 H830 Designates an output of fixed message number 4. 

TOP H2 H831 Designates an output of fixed message number 5. 

Designates an output of free message number 15. 
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11.3.3 Designating the fixed message access area (only a sequence program can be used for this 
setting) 

The following explains the method and gives an example showing the desig- 
nation of the fixed message access area used for registering fixed messages. 

The fixed message access area is configured as follows: 

Buffer (fixed message access area) 

Message data length 

Message number 

Fixed message data 
40 words (80 characters) 

Unusable 

Reference 

...... (1) 

...... (2) 

POINT 
a 

I A message is written to the EEPROM when Y(n+1)8 goes ON. I I Messages can be written to the EEPROM up to 100,000 times per area. I 
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(1) Designating the message data length 

The following explains the method and gives an example showing the - ~ 

designation of a message data length. 

esignation method I 
b15 to bO 

Write the number of characters of the fixed message to 

be registered. 

POINT 

I Set the message data length in the following range: I . 0 <number of characters s 80 

besignation example 

To set a fixed message length at 14 characters (AlSJ71C24-PRF I10 addresses: 20H to 
3FH). 

(Sequence program) 

I-+ lr1 TOP I ti2 I HBAO 1 K14 I K1 '14' is written to buffer address 8AOH. 
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(2) Designating a message number 

The following explains the method and gives an example showing the - ~ 

designation of a message number to register a fixed message. 

lesignation method I 

Write +he message number of the message to be 
registered (in hexadecimal) 

I Set the message number in the following range: I 
I 5 message number 5 400 

- 

lesignation example 

To register a fixed message with message number 16 (AlSJ71C24-PRF I10 addresses: 20H 
to 3FH). 

(Sequence program) 

1 ,  q G + q - q +  10H is written to buffer address8AlH. 
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(3) Designating fixed message data 

The following explains the method and gives an example showing the 
designation of fixed message data. 

esignation method 

8C9H 

Write the message to be registered. 

esianation examole1 

To register fixed message data "AlSJ71C24" (AlSJ71C24-PRF 110 addresses: 20H to 3FH) 

(Sequence program) 

ASC t Message data is written to W to D4 

Data in W to Dl is written to buffer addresses 8A2H 
to 8A6H. 

A1 5171 C2 

Dl ASC 

W 

4 
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11.4 Reading from the special-applications area of the buffer 

11.4.1 Reading from the message error storage area 

The following explains the error contents stored in the message error storage 
area and gives a reading example. 

lesignation method I 
b15 to b l  

I The error code which occurred is stored. 
(Section 12.3 gives details about error d s . )  

When several errors occur, the error code of the error that occurred first 
is stored. 

jesignation example] 

To read the contents of the message error storage area (AlSJ71C24-PRF I10 addresses: 
20H to 3FH). 

(Sequence program) 

I T I F R O M P  ( H2 1 H801 1 DO 1 K1 The contents of the message error storage area are read 

W ......... This shows the message designation number error. 
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11.4.2 Reading from the output state storage area 

The following explains the contents stored in the output state storage area 
and gives a reading example. 

esianation method I 

The output number cunently being output is stored. 
(1 to 100) 

POINTI 
Stored contents are cleared when the printer processing completed 
signal (Xn8) goes ON. 

lesignation example 

To read the contents of the output state storage area (AlSJ71 C24-PRF If0 addresses: 20H 
to 3FH). 

(Sequence program) 

The contents of the output state storage area are 
read to D10. 

Dl 01 50 1 ............ This shows that the data of output number 50 is being 
output to the printer. 
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11.5 Registering and Reading Messages 

Messages can be registered and read by using the following methods: a 
(1) Registration and read of a message from a computer (fixed messages only) 

A message is registered and read by using commands (CI and CJ) in 
dedicated protocol mode 1 to 4. 

(2) Registration and read of a message from a PC CPU (free messages and 
fixed messages) 

Messages are registered tolread from the fixedlfree message areas of 
the buffer of a printer by using FROM and TO instructions. 

11.5.1 Registering messages 

(1) Registering messages from a computer 

The following explains the contents and method and gives examples of 
the designation of a protocol to register messages from a computer. 

(a) Command 

I The computer link section of this manual gives details about dedicated 
protocol operations. I. 

Item 

Message 
reaistration 

PC CPU Status 

During 
STOP 

0 

Command 

Processing Contents 

Registration of fixed message data 

Sym- 
bol 

CI 

During RUN 

Number of 
Points 

Processed 
per 

munications 

40 words 

ASCII Code 

43H, 49H 

SW04 
ON 

0 

SW04 
OFF 

0 
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(b) Message registration (fixed messages only) 

The following explains the method and gives an example showing 
the designation of a protocol to register a message from a computer. 

esignation method I 
The following explains the designation method for protocol 1. 

St. No. :Station number 
Command to 

Character area C . 

the two digits of a hexadecimal number. 

\ 

The designated range of a registration number and the number of 
characters must satisfy the following conditions. 

1 1 a registration number s 400 

computer 

bvte, one-byte data is represented by 

A 

esignation example 

To register "AISJ71C24-PRF" to the fixed message of registration number 100 (the message 
wait time is 0 msec). 

1 s number of characters s 80 

A1 5171 C24-PRF 

Since two characters are used for one 

Sum checking is done in this range. 

I 

;;, 

HIL  I 

st 
NO. 

c I 

I 

I l l  

;: 
H I L  I 

PC 
N o  

Computer 

Mesage "atme 

I I I 

ReBirhaticn 
numte 

I l l  

E 

Q 

C5. 

AlS171C24-PRF 

* H , W p l ~ 4 9 w  %,Xw 

E 

I 

NUrnterd 
sharst- 

(4chargfgf]lZchanrt.*l 

H I L  

XH 

R g ) s t s r e d m  
data(~umberdt.yiex 

zsharmsyr) 

I 

sum 
c h g k  
OOje 

H I L  

D H , J ~ ~ ~ , D H , X H  I! H,X" 

N O O F F C 1 0 0 1 0 0 1 0 A 1 S J 7 1 C 2 4 - P R F D 2  

~ I H , ~ ~ H , U H , ~ J ~ ~ ~ ~ I H , ~ H , ~ ~ ~ , Y H , Z O ~ , Y I H , ~ ~ H , ~ ~  UH,J~H 
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(2) Registering messages from a PC CPU 

The following explains the method and gives examples of registering 
messages from a PC CPU. 

(a) Registering fixed messages 

f \ 
Fied message access ares EEPROM 

---__ ---___ 
Message number Message data - -  length 

mmarq)Bb - - - - - - - -  
Cl'm''8) -ON' Registration 

number n 
Fixed message 

8CBH 

Message registration e 
Printer processing completed signal (XIS) 8 

AISJ71C24-PRF 

PC CPU I 
Printer processing request signal C/(n+1)8) -3 

Sequence program 

I Message regisIration 
designation 

1) Designate message registration (01H) to buffer address 800H, 
write the message number to be registered to 8AlH, and (using 
a sequence program) write the message to be registered to 8A2H 
to 8BlH. 

After writing to the buffer, turn ON the printer processing request 
signal (Y(n+1)8) with a sequence program. 
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2) When the printer processing request signal (Y(n+1)8) goes ON, 
the AlSJ71C24-PRF writes the message from the buffer to the 
EEPROM. 

The message of the designated message data length is written to 
the EEPROM. 

After registration, the AlSJ71C24-PRF turns ON the printer 
processing completed signal (Xn8). 

3) After the AlSJ71C24-PRF has turned ON the printer processing 
completed signal (Xna), turn OFF the printer processing request 
signal (Y(n+1)8) with a sequence program. 

Message registration example 

i) To register "ABCDEFGH" to fixed message registration number 
16 (AiSJ71C24-PRF I10 addresses: 20H to 3FH). 

(Sequence program) 

TOP H2 Ha00 

I TOP 

I 
H2 

TOP 

I 
HZ H8A1 

TOP 

EE~-l RST Y1F8 

DO ASC 

SET 

1 SET 

ABCDEFGH 

MO 

H2 

Y1F8 

H8A2 DO K4 
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ii)To register "ABCDEFGH" to the fixed message No.1 and 
"IJKLMNOP" to the fixed message No.2. 

(AlSJ71C24-PRF I/O addresses: 20 to 3F) 

(Sequence program) 

TOP I H2 I H800 Message registration 
is desianated. 

Registration message 
number is designated. 

I- 
- 

I Message data is 
desianated. 

- 
TOP I H2 I H8AO I K8 I Message length is 

designated. 

TOP I H2 I H8A2 I DO I K4 
1) 

Writing tothe tixed 
LA- messaae access area 

- I SET 7 -  MI  

" 

SET Y38 Registration to the 

MI8 EEPROM 

- 
Registration command 

SET M2 

I MI 

RST 

I SET 

I H2 Message registration 
is designated. 

number is designated. 

ASC 1 IJKLMNOP-[~~ D l 0  Message data is 
designated. 

I TOP I ~2- 
- 

H8AO K8 K1 7 
1 TOP I H2 1 H8A1 I K2 I K1 

SET ~4 Registration command 

Message length is 
designated 

Registration message 
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TOP H2 H8A2 1 010 Writing to the fixed 
message access area 

M3 

I/ SET Y18 Registration to the g-1 RST Y18 EEPROM 

Messages of the above example are stored to the EEPROM by 
the following procedure: 

Message 1 : ABCDEFGH 
Fixed message access area EEPROM 

Data flow when 
M4 is turned ON 

Message 2: IJKLMNOP 
Fixed message access area 

I I r 
EEPROM 
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(b) Registering free messages 

Buffer addresses 900H to DF7H are used for the free message 0 registration area. 

Buffer 

900H 

to 

DCEH 
DCFH 

Message data length I 
Registration number 1 
Free message area I 
Message data length I 
Registr&on number 2 
Free message area 

Message data length 
.................................. 

Registration number 31 
Free message area 

31 free messages can be registered. 

A TO instruction is used for registering a free message. 

IMessage registration example1 

To register "AlSJ71" in the free message area of registration number 31 
(AlSJ71C24-PRF I/O addresses: 20H to 3FH). a 
(Sequence program) 

Designates the message 
data length. 

I ASC AlSJ71 DO 

Designates the message 
TOP HZ K3 
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11.5.2 Reading messages 

(1) Reading messages from the computer 

The following explains the designated contents and method and gives 
an example of a protocol to read a message from the computer. 

(a) Command 

Message 
read 

Number of 
Points 

Processed 
per 

munlcations 

Processing Contents Item 

CJ 

PC CPU Status Command 

During 
STOP 

Sym- 
bol 

43H, 4AH 

ASCII Code 

Durlng RUN 

Read of fixed message data 

SW04 
ON 

SW04 
OFF 

40 words 0 0 0 
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(b) Reading messages (fixed messages) 

The following explains the method and gives an example showing 
the designation of a protocol to read a message from a computer. 

lesignation method I 
St. No. :Station number 

The following explains the designation method for protocol 1 

Character area A 

4 . 
Character area B 

C_ 

The designated range of the read number must satisfy the following 
condition: I 

Computer 

1 s read numbers 400 

lesignation example 

To read the message in which "'224-PRF" of registration number 200 is registered 

done in this range. 

, " 

80 charactern are always read. 

2 
I I I 

A1 SJ71 C24-PRF ~ u m -  
St PC berd 

HIL H l L  I 

C O O F F  m 

;mx 

The registered message and the remaining area (a total of 80 characters) 
are read. 

I 

;: 
HIL 

4 1 1  

W w m .  
ber (4shar- 

-1 
I I I 

I 

zk - 
H I L  

1 1 1 1  I I I I 

M-dBadhre&nmber 
(BosPam3asarefwed) 

I I I I I I I I 

I 

6; 
H l L  

: 

I 

J 

I 

I 

Sum 
chgk 
c.=& 

H I L  

A 

I 

St 
No. 

HIL  

I 

PC 
Na 

H l L  
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(2) Reading messages from a PC CPU 

The following explains the method and gives examples of reading 
messages from ~ ' P C  CPU. 

(a) Reading fixed messages 

f . 
I 

EEPROM m e d  m-gt) acc-sarea 

__--- 

Registration 8A2H 
number n 
Fixed m-ge 

to 

8CBH 

Printer processing completed signal (Xn8) + f- 
A1 5171 C24-PRF 

D I PC CPU 

Printer processing request signal (Y(n+1)8) 

Sequence program 

system ares 

,, y i" 
~ e s s a g e  area 

1) Designate message read (02H) to buffer address 800H with a 
sequence program, and write the message number that is read 
to 8AlH. After writing to the buffer, use a sequence program to 
turn ON the printer processing request signal (Y(n+ 1)8). 

2) When the printer processing request signal (Y(n+ 1)8) goes ON, 
the AlSJ71C24-PRF reads a message from EEPROM to a fixed 
message area of the buffer. After reading is executed, the 
A2CCPUC24-PRF turns ON the printer processing completed 
signal (Xn8). 
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3) Atter the printer function has turned ON the printer processing 
completed signal (Xn8), turn OFF the printer processing request 
signal (Y(n+ 1)8) with a sequence program. 

[Message reading example1 

To read THE fixed message of registration number 16 

(A1 SJ71 C24-PRF I10 addresses: 20H to 3FH.) 

(Sequence program) 

TOP H2 M8A1 K16 K1 

MO 

J'F- 

RST Y38 

1-1 SET MO 
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(b) Reading free messages 

A FROM instruction from the buffer is used for reading free mes- 
sages. 

IMessaae reading example1 

To read the free message registered in registration number 31 to 
DO to D3 (AlSJ71C24-PRF 110 addresses: 20H to 3FH.) 

(Sequence program) 

FROMP H2 HDCF D l  K1 

FROMP H2 HDDO D l  K1 

! FROMP HZ HDDl D2 K1 
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11.6 Message Output 

This section explains the procedure for outputting a registered message to 
the printer. 

11.6.1 Designating the schedule area 

The message is output by designating the message output to buffer address 
800H (message function designation area) and setting a fixedlfree message 
number at a schedule area (820H to 887H). 

Schedule area 

Output CWLF design* . . . . . . . . , Designate whether CWLF is output. 

output pointer ......... Designate the schedule area position 

Numbel Of wtputs 
where the oulput begins. 

. . . . . . . . . Number of outputs designation 

I a 
Output number 2nd 

Output number 100th I 
. . . . . . . . Designate the fixedffree rnffsage to 

be output to the printer. 

POINT~ 

Section 11.5.2 gives details about schedule area item setting. 

0 
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(1) Write a message output (03H) in buffer 800H with a sequence program, 
and set each item of a schedule area. 

After writing to the buffer. use a sequence program to turn ON the printer 
processing request signal (Y(n+1)8). 

(2) When the printer processing request signal (Y(n+1)8) goes ON, mes- 
sages are output in the order set by the A1 SJ71 C24-PRF at the schedule 
area. After outputting is completed, the AlSJ71C24-PRF turns ON the 
printer processing completed signal (Xn8). 

(3) After the printer function has turned ON the printer processing completed 
signal (Xn8), turn OFF the printer processing request signal (Y(n+1)8) 
with a sequence program. 
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11.7 Registered Message Test Output 

A currently registered fixed message is output from registration number 1 to 
the printer by designating a registered message test output (04H) to buffer 
address 800H. 

Fixed message test output R 
Printer processing completed 
signal (Xn8) 

PC CPU 

Printer processing request 

a signal (Y(n+1)8) 

The registered message test 
output designation 

Registered message test output example I 
**** 001 m* 

MlTSUBlSHl ELECTRIC 

***t 002 n** 

AlSJ71 C24-PRF 

*** 003 - 
PRINT SAMPLE 
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11.8 Printer Test 

This function tests the printer output by designating a printer test (05H) to 
buffer address 800H. 

Printer test output R 
Printer processing completed 
signal (Xn8) 

PC CPU 

Printer processing request - 
signal (Y(n+l)8) 

System area 

I 800H T I +  Printer test designation 1 

Printer test example 

1'#$%8'()*+,-./0123456789::<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\ 1" -'abcdefghijklmnopqrduvwxyz{l) - 
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11.9 Example of a Printer Output Program Using the Printer Function 

This section gives an example of a printer output sequence program using 
the printer function. 

(1) Printer ............ ... ....,., Generalpurpose printer 

(2) Mode setting switch ..... 5 

(3) Setting switch (for transmission specifications, etc.) 

The manual of utilized printer gives details about settings, such as 
transmission specifications. 

(4) Output example 

P R O D U C T I O N  R E S U L T S  
t * * * * * * . * * * * * * t * * * t t  

* M O D E L  * Q U A N T I T Y '  

* *  * . * * * . . . * * * * * * * * . .  
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(5) Sequence program 

- ASC I LTS 

I 
SET I MO 

SET MI  

ASC 'AlSJ71C 

ASC 

SET M2 

I 
RST I MI 

'PRODUCTION 
RESULTS' is 
registered to the free 
message area. 

"MODEL* QUANTITY" 
is registered to the free 
message area. 

"A1 SJ71 C24*' is 
registered to the free 
message area 
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180 ti"; TOP HOOOO H097B K20 K1 

t ASC -PR D36 

t ASC F' 375 D40 

t ASC * D44 

I TOP I H0000 1H097C I D36 I K10 

t SET M3 

TOP HOOOO H08AO K20 K1 

TOP HOOOO H08A1 1 K1 K1 

t ASC 

t ASC D52 

ASC *+.* D56 

- TOP HOOOO H0842 048 K10 

M5 
- Ix SET YO18 

X I  E8 - I + 
t I SET ( M5 

'*.PRFa 375" is 
registered to the free 
message area. 

LL+rrnnrrrnrrn' is 
registered to the fixed 
message area. 
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PLS M6 ...- 
--I I TOP HOOOO H0800 K3 K1 

TOP I H0000 H0821 KO K1 

TOP HOOOO H0825 

TO 
-9 I SET M7 

M7 
I I 

Registered message is 
output to the printer. 

Enor is read out. 

CIRCUIT END 



[TROUBLESHOOTING] 

This section describes the troubleshooting procedures for the CPU, computer link, and printer func. 
tions of the AlSJ71 C24-R2 and AlSJ71C24-PRF. 
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12. TROUBLESHOOTING 

This chapter describes errors which can occur with the AlSJ71C24 procedures. 

12.1 NAK Error Codes with Dedicated Protocols 

Table 12.1 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 code with the lowest number takes 
precedence and is transmitted. 

If any of the following errors occur, the transmission sequences are initialized 
and LED NEU (LED No. 8) is turned ON. 

Table 12.1 Error Code List - 
Error Error Description 

Invalid access has been made during RUN. 

(1) Data has been written to a At SCPU with 
the SW04 OFF (write disable during RUN). 

(2) Sequence program and parameters have 
been written. 

indicator 
LED No. Corrective Actions 

Disable 
during 
RUN 

(1) Start communicationss after 
turning ON SW04. 

(2) Write parameters after set- 
ting the AISCPU to STOP. 

CiN 
(LED No.1 I )  

OOH 

Parity 
error 

Parity error 

With the SW09 ON (parity enabled), the 
parity check result does not match the 
state of SWlO (oddleven ~aritv). 

PIS 
(LED No.12) 

PIS 
(LED No.12) 

PRO 
(LED No.13) 

SIO 
(LED No.14) 

Check control protocol. 
change the SW setting or 
data. 

Sum check error 

With the SW12 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. 

Sum 
check 
error 

Check data transmitted from 
computer and sum check 
resuh. Correct invalid data. 

Protocol 
error 

Chock and correct the modc 
setting switch position and 
control protocol and restart 

Communications have been made with a 
protocol different from the one set by the 
mode settina switch. data communications. - 

Framing error 

Data does not match the setting of SW11 
(stop bit). 

Framing 
error 

Change the setting of SWt 1 
or the control protocol. 

Overrun 
error 

Overrun error 

New data has been transmitted before 
AlSJ71C24 receives ail the preceding 
data. 

SIO 
[LED No.14) 

PRO 
:LED No.13) 

Decrease the data transmis- 
sion speed and restart data 
communications. 

Character area A. B, or C error, or designated 
command does not extst. (1) Check and correct the char- 

acter area A,B, or C and res- 
tart data communications. (1) The dosignation of the character area A, 

6, or C for the control protocol set with the 
mode setting switch 0s not correct. (2) See the functions list in Sec- 

tion 3.3.1 and the AISCPU 
User's Manual to correct the 
designated commands, and 
restart data communications. 

:3) See Section 8.7.1 to correct 
the number of seiti 

:haracter 
ired error 

12) A command used with the ~rotocol does not exist . . 
(For example, a subsequence program was 
designated to be used wiih AISCPU.) 
T k 5 4 ~ ~ c k e s m t e d s t n h e s e t P C C R I .  

(3) The device number is not set with the re- 
quired number of characters. 
(ACPU common command: 5 characters, 
AnACPU dedicated command: 7 characters) 
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1 Error 

07H Chuacter 1 error 

PC CPU 
08H access 1 error 

11 H I Mode error 

10H 

Special 
function 

designa- 
tion error 

Program 

number 
designa- 
tion error 

PC CPU 
number 
error 

Error Description 

Character error received. 

A character other than 'A to 2". '0 to 9', 
" ' and control codes in Section 8.4.5 (1) 
h i s  been 

Buffer memory is unable l o  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 sta- 
tion number set with the MELSECNET link 
oarameters. 

-- 
Incorrect eommLn catlons bothccn an 
AlSJ71C24 ano a AISCPJ 

Aftcr the A1 S-71 C24 has correctly 
rcecwed a rcqdest from tno comp,ter, nor. 
ma data commmncal ons is not oerformed 
between the A1SJ71C24 and AISCPU due 
l o  noise or some other reason. 

Special function module designation error. 

A special function module, having buffer 
memory and capable of performing data 
c~mmur~ications, is not placed in the desig- 
nated special function module number's 
oosition. Or the module number is wrona. 

- 

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 ~arameters. 

Remote RUNISTOP impossible. 

Remote STOPIPAUSE has already been 
executed from another module (such as 
another AlSJ71 C24). 

Access was made to a station with which 
communications has been discontinued. 
~- 

Memory access to the special function module 
cannot be made (far command TR. TW). 

( 1 )  Special function module control bus error. 
(2) Special function module breakdown. 

- 
Indicator 
LED No. 

PRO 
(LED No.13 

cm 
(LED No.11 

CIN 
(LED No.11 

- 

CIN 
(LED No.11 

PRO 
(LED No.1: 

PRO 
(LED No.1: 

CIN 
(LED Na.11 

CIN 
(LED No.1 t - 

Corrective Actions 

Check and correct data. 

Use a PC CPU wnich can per. 
form data communications. 

Chanae the PC CPU number 
lo 1ne"self (FFH) or a station 
n m b o r  set witn tho MELSEC. 
NET l:nk parameters, and ros- 
tart data comm~nicatons. 

Restart data communications. 
If the error recurs, (a) check 
for noise andlor other causes. 
or (b) replace the 
A1SJ71C24. Restart data 
communications. 

Check control protocol data or 
change the special function 
module location. 

Designate a step number 
which lies within the desia- 
nated range, or change tiie 
parameters and restart trans- 
mission. 

Check for and reset remote 
STOPIPALSE from another 
mo0L.e. 

Check the state of data link. 

AlSCPU. base unit. sDecial . . 
function module or 
At SJ71C24 hardware fault. 
Cansuit the nearest Mitsubishi 
re~resentative. 

- 
(1) Error codes OOH to 08H are transmitted to a computer after diagnosis by an AlSJ71C24. 

when access is made by the computer to the AlSJ71C24. 

(2) Error codes 10H to 21H are transmitted from an AlSJ71C24 to a computer after diagnosis 

by a PC CPU when access is made by an AlSJ71C24 to the PC CPU. 
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12.2 Bidirectional Mode Error Codes 

Table 12.2 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, 0 1 ~  is transmitted first, 
and then 0011 is transmitted.) 

I OIH / Send data length error 

Table 12.2 Error Code List 

I OZH I Response message time-out error 

I 03"" I Simultaneous transmission error 

Corrective Actions Error Code 
(Hexadseirnal) 

Error code is not received when the 
NAK code is received 

I Error Lkscriptlons 

I 22HdFH Errors designated by the user 

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 I 
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.) 

sage (in response to the data received from the 
AlSJ71C24) to the AlSJ71C24 within the set value of the 
time-out time setting area (address 113H) in the 
At 5571 C24 buffer mernorv. 

Either (a) interlock the computer with tha A l S J 7 1 ~ 2 ~  
that they cannot begin transmitting data simultaneously to 
each other, or (b) set the data vahdlinvalid setting area (ad- 
dress 114H) in the AlSJ71C24 buffer memory to 'valid". 

When the computer transmits the NAK code to the 
AlSJ71C24 in response to the data received from the 
AlSJ71C24, an error code should be added immediately 
afier the NAK code. 

These error codes are added to immediately after the NAK 
code. 
Take corrective actions according to the procedure fixed by 
user. 

SIO error at data receive 
Framing error 
Overrun error 

. Transmit data from the computer according to the foilow- 
ing settings with the AISJ71 C24 (see Section 4.3.2 for 
SW04 to SW11). 

Data bit length with SW08 
Transmission speed with SW05 to SW07 

+ Stop bit length with SW11 

Use insulation transformers (noise-cutting transformers) 
to eliminate noise. 

Check sum error 
Parity error (only at data receive) 

Received data length error 

To transmit the check sum to the AlSJ71C24, obtain the 
check sum as described in Section 10.5.2. 
Set the check sum enableldisable setting area (address 
115H) in the AlSJ71C24 buffer memory to 'disable", so 
that the check sum is not transmitted. 

Transmit data from the computer according to settings 
with SW09 and SWIO of the AlSJ71C24. 

Either (a) make the data part length and the set value of 
tne data pan length of the receive message less than the 
size of the received data storage area, or (b) transmit 
correctly the aata length (0001 H or more) contained in the 
message which :s transmitted to the AlSJ71C24. 

(Data which does not have the data  art cannot be 
iransmitted using the bidirectional mbde.) 

83H Received data time-out error 

When data is transmitted from the computer, set the actual 
length of the data part to the data length part. 

(The AlSJ71 C24 executes the time-out check (as set with 
address 113H of the buffer memory) if i t  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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12.3 Error codes when using a printer function 

Table 12.3 gives the error codes, error contents, and corrective actions for 
errors which occur when using a printer function. 

Processing is not executed if any of these errors occur. 

To restart process execution, write OOH to buffer address 801H. (This must 
be done when a printer processing request signal (YlF8) is OFF.) 

Error Code 
(Hexadecimal) 

OOH 

01 H 

02H 

03H 

04H 

05H 

06H 

07H 

O8H 

09H 

FFH 

Table 12.3 

Error Descrlptlons 

No error 

Function designation 
error 

Designated number 
error 

Number of characters 
error 

Number of outputs 
error 

Message designation 
error 

EEPROM error 

Interruption 

Printer processing 
error 

Mode setting error 

Buffer write error 

Error Code List 

Corrective Actions 

- 

The function designation made from the com- 
puter or PC CPU is different from that desig- 
nated at buffer address 800H. Designate the 
correct function from the computer or PC CPU. 

The designated message number is not in the 
following range: 

0 c Designated numbers 400 
Set the designated number in this range. 

The designated number of characters is not in 
the following range: 

0 < Number of characters s 80 
Set the number of characters in this range. 

The designated number of outputs is not in 
the following range: 

0 c Number of outputs s 99 
Set the number of outputs in this range. 

The designated message does not exist in the 
freelfixed message areas. Designate a cor- 
rect message. 

The message registered in the EEPROM is dif- 
ferent from the one before registration. 

Y(n+l)C goes ON, and the printer output is in- 
terrupted. 
Turn Y(n+1)8 OFF to restart the orinter. 

After the printer processing request signal 
(Y(n+1)8) was turned ON, the printer process- 
ing completed signal (Xn8) was turned ON 
before the printer processing request signal 
(Y(n+1)8) was turned OFF. 

The mode setting switch is not set t o e  num- 
ber from '5' to '8'. 
Set it to '5' to '8'. 

An error occurred during data communications 
with a PC CPU. Reset the A2CCPUC24 
(-PRF) and retry communications. 
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12.4 Troubleshooting OFF 

This section describes basic troubleshooting procedures for the AlSJ71C24. 
The User's Manuals give information on PC CPU module troubleshooting. 

12.4.1 Troubleshooting flow chart 

The state of errors is described as follows: 

(1) Computer link function 

I Error 1 

YES , See Section 12.4.2 when the 'RUN. LED is 
turned OFF. 

YES . See Section 12.4.3 when the neutral state 
does not change. 

YES , See Section 12.4.3 when the data is not 
received. 

. 

YES , See Section 12.4.4 when the C/N (LED No. 11) 
is turned ON. 

YES , See Section 12.4.5 when the communications 
sometimes fails. 

YES If only 'NAK" is received, an 'error code" is 
transmitted according to the protocol. Check 
the error codes in Sections 12.1 or 12.2. 
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(2) Printer functions 

Error Occurence Contents + 
Printer functions cannot be 
8 l e d  I See Section 12.4.7. 

When printer functions cannot be used. 

See Section 12.4.8. 
Outputto the printer is disabled. When output to the printer is disabled. 1 

Q 
See Section 12.4.9. The message cannot be When the message cannot be registered. 1 
See Section 12.4.10. 

Wrong characters are output. When wrong characters are output. 
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12.4.2 When the "RUN" LED is turned OFF 

The 'RUN' LED is OFF - 
Afler correcting the switch 
setting, reset the AISCPU. 

YES 

YES 

Is there a AISCPU ( error? >%I Hminate the e m  and reset. I 
Is the power ON? 

NO 
Turn the power ON. I 
6 Is the 'RUN" LED ON? 

Adjust the line voltage to the 
designated range. 

YES 

NO Replace with a higher capacity 
power supply module. 

External noise may have 
influenced the AISJ71C24's 
operation. To reset, swilch 
power OFF, then ON. 

NO Consult the nearest Mitsubishi 

representative. 

. -- 

I End 
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12.4.3 When the neutral state does not change or data is not received 

The AlSJ71C24 LED remains ON indicating (a) the neutral state, or (b) that 
communications is disabled (even though a communications request is made 
to the AlSJ71C24). The computer cannot receive data. 

1 
Match me mputerand 
A1 SR1 C24 Settings 
(see S x t b n  4.32). 

1 
Connect ihe signal line 
(see Section 4.5). 

1 
Transmit data from ilta 
computer. 

Data is not received. - 
Connect me signal line 
(see Section 4.5). I 
Send data which 
comdies wiih the set 

I I dedicated ~rotocol. I 

NO 

1 1 
€hr(a)sethCD%nalso 

NO thatitisahvaysONdun'ngM- 
Keep the data terminal 

d u r n  m m u n i d m s ,  a @) ready signal ON. 

set the B23X CD 
terminalcheck io'd'rsabkd. 
SBthFSX?XWterminal 
check io'enableb durhg M- 
dupiexmmun'1ca6ars. Also, 
se tmemp lBsomath%-  
nalb~msOM3FFushgh 
timing mentmed in Sec6on5.4. 

Is me result 

b 

f End 'I 
Consult the nearest 
Miubishi 

POINTS) 

(1) Check point *1 
Make sure the A1 SJ71 C24 RD 
signal line is connected to the 
computer SD signal line. . Check the multidrop line 
connection. 

(2) Check point *2 
Make sure the A1 SJ71 C24 SD 
signal line is connected to the 
computer RD signal line. 
Check the multidrop line 
connection. 
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12.4.4 When the CIN (LED No. 11) is turned ON 

Flow chart to use when the CIN (LED No. 11) on the AlSJ71C24 panel turn 
ON. 

Is LED No. 11 ON? - 
% Reset the AISCPU. 

Is h e  AlSCPU in RUN? 62 
data been transmitted 

during RUN? 

communications data, set write 
during RUN of theAlSJ71C24 to 
"enabled'. 

NO 

1 

Check and correct the 110 number. 

NO 

1 
Special function module control bus 
error. Possible AlSCPU module, 
base unit, or special 
function module error. 

Consult the nearest Mitsubishi 
representative. 1 

Change modules. 

Consult the nearest Mitsubishi 
representative. I 



12. TROUBLESHOOTING 
MELSEC-A 

12.4.5 When communications sometimes fails 

Communications sometimesfails. + 

Consult the nearest Mitsubishi 
representative. 

When the A15171 C24 CD signal in 
the fullduplex 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 halfdudex 
communications. Also, set the 
computer so that the signal turns 
ONIOFF at the timing mentioned in 
Section 5.4. 
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12.4.6 When undecoded data is transmitted 

Use this flow chart when the AlSJ71C24 (in response to data from the 
computer) transmits code and data which is not included in the control code. 

I Vndecoded data is transmitted. 

I I 

NO 

1 

Coneet the data length setting. I a 
NO 

L 

Correct the stop bit setting. 

NO 

1 
Match h e  cmputw and h e  A1 SR1 Q 4  
W i n  speed settings. 

I 

Cansult the nearest Mitsubishi 
representative. 
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12.4.7 When printer functions cannot be used 

f Printer functions cannot be used. I 

NO 
i 

Other modules cannot use this printer 
function. Use an AISJ71C24-PRF. 

NO 
& 

Set the mode sening switch from 5. 

NO 
1 

Set a printer function at buffer address 
800H. 

I Consult your "earesttditsubishi rep- ( 
resentabve wlth detads. 
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12.4.8 When output to the printer is disabled 

Data cannot be output to the printer. 

I 

YES 
1 

Remove the cause of the error, and 
reset the CPU. 

NO 
1 

Move the keyswitch on the CPU from 
STOP to RUN. 

NO 
1 

Set the mode sem'ng switch from 5. 

NO 
1 

Designate the printer function at buffer 
address 800H. I 4  

NO 
1 

Check that the printer is connected. 

NO 
1 

Turn ON the power to the printer. 

NO 
i 

Register the message. 

Consult your nearest Miisubishi rep- 
resentative with details. 
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12.4.9 When the message cannot be registered 

The message cannot be registered. 

NO 

nated in the buffer? 1 
Designate message registration at 
buffer address 8WH. 

NO 
i 

Set the mode sening switch from 5. 

YES 
1 

Check the connections to a computer. 

I 

Consult your nearest Mitsubishi rep- 
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12.4.10 When wrong characters are output 

Wrong characters are output. u 
NO 

1 
Make the parity check setting of the 
printer and the computer link the same. 

NO 
1 

Make the data length setting of the 
printer and the computer link the same. 

NO 
1 

Make the stop bit setting of the printer 
and the computer link the same. 

NO 
1 

Make me transmission speed setting of 
the printer and the computer link the 
sane. 

YES 
1 

Set the character codes correctly. 

Consult your nearest Mitsubishi rep- 
resentative with details. 



[APPENDICES] 

This section explains compatibility with an A1 SJ71 C24-S6, communications time between a CPU and 
a computer link, and the A-series special-function module buffer addresses. 
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APPENDICES 

APPENDIX 1 PRECAUTIONS CONCERNING COMPATIBILITY AND THE USE OF 
EXISTING PROGRAMS PREPARED FOR THE AJ71C2466 COMPUTER 
LINK MODULE 

The following sections describe precautions which should be taken when 
using the AlSJ71C24-R2 computer link module or the AlSJ71C24-PRF 
computer linklprinter function module (hereafter called the AlSJ71C24). 

These precautions cover compatibility with the AJ71C24-S6 computer link 
module (hereafter called the AJ71C24-S6), the use of existing programs 
prepared for the AJ71CZ4-S6, and procedures for changing, adding, and 
installing modules to the existing network. 

1.1 Compatibility 

The AlSJ71 C24 and the AJ71 C24-S6 use the same basic programs (PC CPU 
programs and computer programs). 

However, m:n data communications cannot be done using an RS-422. 

(The A1SJ71 C24 has no RS-422.) 

1.2 Precautions When Using Existing Programs 

The following describes the precautions to take when the AlSJ71C24 is 
replaced by the AJ71 C24-S6. 

(1) The time required for communications with a PC CPU differs between 
the AlSJ71 C24 and the AJ71C2446. The User's Manual for each type 
of module gives details. 

(2) Since the AlSJ71C24 has no RS-422, m:n data communications cannot 
be done using an RS-422. 

1.3 Function Comparison 

The following table gives the function comparison between the AlSJ71C24 
and the AJ71C24-S6: 

Mode switching 2 - 
AJ71 C24-S6 

I When the PC CPU is on line. the dedicated ~rotocol format I - I 

AlSJ71C24 See Section 

is selected lrorn 1 lo 4 and the mode is switched belween 
the no.protoco1 and the bid~rectional modes. 

APP - 1 

Ci 
7,6 

DC code control 

I 
I Controls the transmissionlreceive using the DCl to DC4. 7.7 

APP 6 
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APPENDIX 2 ASCII CODE TABLE 

Character codes used for the computer link are shown below. (7-bit codes) 

0 
1 
2 
3 
4 
5 

DLE 1 SP 

6 
7 
8 
9 
A 

DC1 ! 
DC2 
DC3 # 
DC4 $ 
NAK % 

0000 
0001 
001 0 
001 1 
0100 
0101 

SYN & 
ETB / 
CAN 
EM 

( 

SUB 
1 

NUL 
SOH 
STX 
ETX 
EOT 
EN0 

0110 
01 11 
1000 
1001 
1010 

ESC + 
FS 
GS - 
RS 
vs I 

ACK 
EEL 
BS 
HT 
LF 
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APPENDIX 3 DTR CONTROL 

This appendix explains DTR control. 

(1) Explanation of DTR control 

DTR control enables and disables data communications with an external 
device via the AlSJ71C24 RS-232C by means of the DSR and DTR 
signals. 

(2) Data received from an external device is stored in the AlSJ71C24 
no-protocol receive buffer memory area via the OS memory area. 

Under the following conditions, the AlSJ71C24 temporarily stores 
received data to its OS area. When transfer to the no-protocol receive 
buffer memory is enabled (read request signal Xnl 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 AlSJ71 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. 

(ON : receive enabled ! 

OFF 

(OFF: receive disabled) 
Receive 

OFF 

ready A1 SJ71 C24 A1 SJ71 C24 memory 
memory ( 0 s  area) ( 0 s  area) 

.DTR signal . I 

304 bytes IF! storage) 3mbyts[F! 
1t-l Free area 110  bytes ~ ~ ~ I b y t e s  a 

APP - 3 
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APPENDIX 4 DC CODE CONTROL 

This section explains DC code control done by the OS of an AlSJ71 C24 when 
the DC code control is specified in the send control specification area (buffer 
address 11AH) of an AlSJ71C24. This control operation can be executed at 
data receive in the no-protocol/bidirectional mode using the RS-232C of the 
A1 SJ71 C24. 

The figures in this section assume a no-protocol mode. 

A control code (ENQ, ACK, NAK, check sum, and error code) is included in 
the bidirectional mode data. 

4.1 DCl/DC3 Send Control 

(1) DCl/DC3 is used to inform an external device whether DC1 and DC3 
have been received. 

(2) The control data is the same as the DTR control shown in Appendix 5. 

An AlSJ71C24 transmits DC1 or DC3 to the external device instead of 
turning the DTR signal ON and OFF. 

The DTR control of Appendix 5 gives details about send timing of DC1 
and DC3. 

The DTR signal ON or OFF signals are expressed as follows in this 
manual. 

(The DTR control) (DC1 lDC3 control) 

DTR signal OFF - - DC3 transmission 

DTR signal ON - - DC1 transmission 

(3) DCl/DC3 send control can only be done using full-duplex communica- 
tions. 

(4) Do not include DCl/DC3 in the send data specified by the user. 

(5) When an OS receive area cannot store received data, until storage of 
that received data is enabled, that received data is ignored. 

External device I Data I 

I I (Data is stored) 
(Data storage) 

304 bytes 

After completing the read from 
thesequenceprogram 

APP - 4 
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(1) When the power supply is turned ON or the PC CPU is reset, DC1 is 
not transmitted to the external device. 

The state is the same as when DC1 was transmitted. 

(2) If transmitted, DCllDC3 can be switched. 

Section *.* gives switching method details. 

4.2 DC21DC4 Send Control 

(1) DC2lDC4 send control is discussed below. 

The AlSJ71C24 adds DC2 to the head of the transmitted data and DC4 
to the end of the transmitted data under the following two conditions: 

(a) When data is transmitted from the A1 SJ71 C24 to an external device. 

(b) When response data (ACWNAK) is transmitted for data receive in a 
bidirectional mode 

0 

(2) DC2 and DC4 are not included in the data the user transmits from an 
external device to the AlSJ71C24. 

If i t  is necessary to include DC2 and DC4 in data, do not do receive 
control of DC2lDC4. 

External device 

Send order 

4.3 DCllDC3 Receive Control 

A1 5171 C24 

(1) DCllDC3 receive control is send control under the following circumstan- 
ces: 

When data is transmitted from the AlSJ71C24 to an external device and 
when response data (ACWNAK) is transmitted for data receive in the 
bidirectional mode 

(a) When DC3 is received from the external device, the AlSJ71C24 
interrupts the data send. 

D 
C 
2 

The user cannot access the received DC3. 

(b) When DCl  is received from the external device, the AlSJ71C24 
restarts the data send. 

Data 

Transmitted data that was interrupted by receiving DC3 is trans- 
mitted. 

The user cannot access the received DC1. 

D 
C 
4 

APP - 5 
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When DC1 is received, until the following DC3 is received, received D C l  
is processed as data. 

When DC3 is received, until the following DC1 is received, received DC3 
is processed as data. 

When received data cannot be stored in an OS receive area, that 
received data is ignored until the following received data is stored. 

DCl lDC3 receive control can only be done using full-duplex communica- 
tions. 

When the power supply is turned ON or the PC CPU is reset, DC1 is not 
received form the external device. 

The state is the same as when DC1 was received. 

4.4 DC2lDC4 Receive Control 

D 
External device C 

3 

DC2lDC4 receive control is discussed below. 

D 
C 
1 

A1 a 7 1  C24 

When an AlSJ71C24 receives data from the external device, the 
AlSJ71C24 stores the following data in an AlSJ71C24 buffer or a 
receive area for OS as valid data. 

The data is data supplemented by DC2 and DC4. 

In this case, the user cannot access the received DC2lDC4. 

Data Data 

When DC2 is received, until DC4 is received, received DC2 is processed 
as data. 

When DC4 is received, until DC2 is received, all received data is 
disregarded as invalid data. 

DC2 and DC4 cannot be included in user data which is transmitted from 
an external device to the AlSJ71C24. 

When it is necessary to include DC2 and DC4, do not do receive control 
of DC2lDC4. 

A1 SJ71 C24 . d . / 

Stored in the 
I 

The A1 SJ71 C24 Stored in the 
A1 9 7 1  C24 buffer or ignores this data. A1 5171 C24 buffer or 
the OS receive area the OS receive area. 

External device 

APP - 6 

D 
C 
2 

Any data 

t 
Data 

D 
C 
4 

D 
C 
2 

Data 
D 
C 
4 
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APPENDIX 5 COMMUNICATIONS TIME BETWEEN AN AISCPU AND AN AlSJ71C24 

When the AISCPU is in the run state, data is processed after executing the 
END instruction in response to a request from the AlSJ71C24. 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. 

Device 
memory 

Exten- 
sion file 
register 

Item 

Buffer 
memory 

special function 
nodule buffer 
nemory 

Com- 
mand 

Batch 
read 

Scan Count Required f o ~  
Processing 

Intervening Times 
(Scan Time Increases) 

Batch 
write 

Monitor 1 Bit units 

;M 1 - I data 
registrat Word 

- 

ion devices 1 scan for device 'R" only 

A1 S 

Bit units 

Test 
(ran- 
dom 
write) 

Access Data Unit 

Bit units 

Word 
devices 

BR 

Bit units 

Word 
devices 

Monitor 

BW 

WW 

Batch read 

Batch write 

Test 
(Random write) 

0.76 ms 

(2 scans for device 'R' 
only) 

Word 
devices 

BT 

WT 

Bit units 

Word 
devices 

Monitor data 
registration 

1.13 ms 

1.13 ms 

ER 

EW 

ET 

Monitor 

Batch read 

Batch write 

I 1 scan 

256 devices 

WR 

1.13 ms 

1.13 ms 

ME 

MN 

EM 

Batch read FROM in- 
struction 
processing 

Batch write time + 1.13 
msec 

I 1 scan 

1 scan 

160 devices 

64 devices 

1.27 ms 

1.27 ms 

1.31 ms 

ME 

CR 

CW 

128 bytes 2 scans 
(1 scan when 'enable 
during RUN" is set) 

1.13 ms 

2 scans 
(1 scan when 'enable 
during RUN" is set [ex- 
cluding R]) 

20 devices 

10 devices 

2.02 ms 

2.08 ms 

- 

APP - 7 

64 devices 

2 scans 
(1 scan when 'enable 
during RUN' is set [ex- 
cluding R]) 

64 devices 

64 devices 

10 devices 

1.75 ms 

- 

40 devices 

20 devices 

2 scan 
(3 scans for ET [only 
AnACPU]) 

- 

20 devices 

- 

1 scan 

- 
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'C CPU 

item 

Batch 

Se- 
quence 
program 

write 

Batch 

puter pro- 
gram Batch 

write 

Main 

Sub 

Main 

Sub 

Main 

Sub 

Main 

Sub 

Parameter 

Comment 

Com- 
mend 

MR 

SR 

MW 

SW 

UR 

VR 

UW 

VW 

/ Remote RUN I RR I I 

Batch read 

Batch read 

Batch write 

Analysis request 

Remote STOP 

intervening Times 
(Scan Time Increases) Scan Count Required for 

Processing 

1 scan 

2 scans 
(1 scan when 'enable 
during RUN' is set) 

2 scans 

2 scans 

2 scans 

- 

- 

- 

- 

A1 S 

1.20 ms 

1.20 ms 

0.67 ms 

0.67 ms 

1.35 ms 

1.35 ms 

1.35 ms 

1.53 ms 

KR 

PR 

PW 

PS 

a 
The PC CPU can only process one of these operations with each END 
processing. If the AGGPP and AlSJ71C24 access a given PC CPU at the 
same time, one processing must wait until the other processing is com- 
pleted. Therefore, the scan count required for processing further in- 
creases. 

Access Data Unit 

64 steps 

128 bytes 

1.35 ms 
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128 bytes 
Batch write 

0.68 ms 

- 

128 bytes 

- 

KW 1.53 ms 
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APPENDIX 6 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. 

However, as for the AD70'(D), AD71(S1), AD71-S2, or AD72 positioning 
modules, the buffer area addresses are shown in another section. 

The appropriate manuals give details about buffer memory contents. 

(1) Linkable special function modules, buffer memory head addresses, and 
module numbers 

tss Module Number When 
Loaded In Slot No.0 

(2) Conversion formula 

The addresses specified in the computer (hexadecimal) are converted 
from FROMiTO instruction addresses as shown below: 

I Designated address (hexadecimal) = Module head address + 
[(FROMiTO instruction address x 2) converted into hexadecimal] 

I I 

The User's Manual of the particular module gives details about the 
FROMrrO instruction addresses. 

APP - 9 
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6.1 Positioning Module Buffer Memory Addresses 

(1) AD71 (St) and AD71-S2 positioning modules 

Positioning information 

Positioning velocity 

Address Set with 
FROMITO Instruct ion 

0 
to 

200 

201 

300 
to 

500 
3872 

to 
4271 
4272 

to 
4671 
4672 

to 
5071 
5072 

Dwell time 

Address Set by Corn- 
puler 

200H 
to 

391 H 
392H 
393H 
458H 

to 
5E9H 
2040H 

to 
235FH 
2360H 

to 
267FH 
2680H 

to 
299FH 
29AOH 

Buffer Memory Contents 

X-axis positioning start data 

Error reset 

Y-axis positioning start data 

Positioning address 

Positioning information 

Positioning velocity 

Dwell time 

- 

- 

- 

Positioning address 

X-axis 
positioning 
data 

X-axis parameter 

Y-axis 
positioning 

361FH 

data 3620H 

393FH 7071 
3640H 7072 
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Y-axis parameter 

X-axis zero return data 

Y-axis zero return data 

to 
3F7FH 
3F80H 

to 
3F9FH 
3FA8H 

to 
3FC7H 
3FDOH 

to 
3FDDH 
3FE4H 

to 
3FF1 H 

to 
7871 

7872 to 7887 

7892 to 7907 

7912 to 7917 

7922 to 7928 
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(2) AD72 positioning module 

Buffer Memory Contents 

X-axis positioning start data 

Error reset 

Y-axis positioning start data 

Monitor area 

X-axis positioning data 

Y-axis positioning data 

X-axis parameter 

Y-axis parameter 

X-axis zero return data 

Address Set by Computer 

200H 
to 

391 H 
392H 
393H 
458H 

to 
5E9H 
6BOH 

to 
6BFH 
2040H 

to 
2FDFH 
2FEOH 

to 
3F7FH 
3F80H 

to 
3F9FH 
3FA8H 

to 
3FC7H 
3FDOH 

to 
791 7 
7922 

to 
7926 

1 3FDDH 

Address Set with FROMrrO 
Instruction 

0 
to 

200 

201 

300 
to 

500 
600 
to 

607 
3872 

to 
5871 
5872 

to 
7871 
7872 

to 
7891 
7892 

to 
791 1 
7912 

to 

Y-axis zero return data 
3FE4H 

to 
3FFl H 
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(3) AD70 positioning module 

Buffer Memory Contents 
Address Set by 

Computer 

Address Set 
wi th FROM/TO 

Instruction 
I I 

Upper stroke limit 

Lower stroke limit 
i d  3arameter 1 Command pulse magnifica- 1 to 0 

+ .  tion numerator RRH 5 

Variable 
parameter 

gear Command pulse magnifica- 
tion denominator 

Zero 
return data 

I I I 

Velocity limit value 

Acceleration time 

Deceleration time 

In-position range 

Positioning mode 

Zero point address 

Creep velocity 

Travel distance setting after near- 
zero point dog ON 

I I I 

A8 H 
to 

63 H 

20 
to 
25 

I I I 
Present value change area 

Position- 
ing data 

Control 
change 
area 

Veloctly cnange area 

JOG ve o c q  aroa 

Positioning pattern 

Positioning address P I  

Positioning velocity V1 

Positioning address P2 

Positioning velocity V2 

Error counter clear command 

Analog output adjustment area 

F8H 
to 

109H 

Velocity position, and travel distance 
change area 

I I I 

Travel distance after near-zero point 
doa ON 1 

Monitor 
area 

- 
Velocity position change command 

Error code (ERR.2) 

Error counter value 

100 
to 

15FH 
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APPENDIX 7 EXTERNAL VIEW 

Unit: mm (inch) 



APPENDICES 
MELSEC-A 

91Sl7lC24-PRF 

O NEU 0 
0 ACK 0 
0 H*K 0 
0 cm 0 

PRT O P h  O 
O PRO 0 
0 SD 0 
0 0 

Unit: mm (inch) 
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APPENDIX 8 A1 SJ71 C24 SETTING RECORD FORM 

Use this form to keep record of settings of the AlSJ71C24 or to create 
computer link programs for PC CPUs and computers. 

Make duplications of this form and use them. 

[ o f 1  
(1) No. and Data 

Enter the number of the record form and the date on the top right corner 
of the form. 

(2) Settings of the buffer memory special applications area 

Enter the set values which change default settings when the A1 SJ71C24 
READY signal (Xn7) is turned ON in the set value's column. 0 
The settings required for the dedicated protocol and the no- 
protocol/bidirectional mode at the start of the AlSJ71C24 are indicated 
with [ I  mark in the columns next to the address's column. 

(3) Switch settings 

(a) Transmission specification switch settings 

Circle ON or OFF according to switch setting from SW11 to SW24 in 
the ONIOFF column. 

Transmission 4800BPS 

(b) Mode switch settings 

Enter the set value (value indicated by the arrow) in the mode setting 
switch column. 
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l ~ e c o r d  form1 No. Date 

Record of AlSJ71 C24 settings 

Dedi- 
ddress ( cated 1 , r ~ ~ c o l  

Protocol 

Settings of the buffer memory special applications area 

:::: 
1 OCH 

1 ODH - 

Sections 3.5 and 7 of this manual give details. 

Bidirec- 
t ional Printer Name 

Set Default 
Value Setting 

No-protocol receive-completed ODOAH (CR, 
code setting area LF) 

Error LED ON status storage area - 0 

Error LED turn OFF request area - 0 

No-protocol word byte setting area 0 (words) 

No-protocol send buffer memory 
head address setting area 0 

No-protocol send buffer memory 
length setting area 80H 

No-protocol receive buffer 
memory head address setting I 1 80H 

No-protocol receive buffer 
memory length setting area 80H 

Na.pratoco receive.completion 
data ongtn setting area 127 (*ords) 

On-dcmana o ~ f f e r  memory head - 
addrcss sc l lng area 0 

0n.oemand data length salting - n 
area " 

RS-232C CD terminal check set- 0 (check CD 
ting area enabled) 

On-demand error storage area - 0 

No-protocol received data clear - 
request area 0 

Svstem area [unavailable) I - I -  , I 

RS-232C communications mods 
setting area 0 (Full-duplex) 

SlmLltaneoJs lransm sslon 
pr~or~l,/non-pr or ty settmg area 0 (Prlor~ty) 

Transm~ss on method at lransm s- I 10 (Not 
sion resume I I reiransmitted) 

I ,. " 
Bidirectional mode setting area 1 (No-protocol 

mode) 

113H - - 0 - Time-out check time setting area 100 0 (Infinite) 

114H - - 0 - Simultaneous transmission data 
validlinvalid setting area 0 (Data valid) 

q q ~ i u  - - - - Check sum enableldisable setting , 0 (Check sum . .- , .  I I I 1 area I ' 1 enabled) 
- 

116H - - A - Data send error storage area - - 

117H - - A - Data receive error storage area - - 
118H A A A - Mode setting status storage area 0 (Mode) 

119H o o o - Mode switchina soecification area 0 (No chanae' - .  - ,  

l1AH - o o Transmission control specifica- 0 
O tion area (DTR control) 

1 l B H  - o o DCllDC3 control code specifica- 
O tion area 1311H 

11CH - o o DC2lDC4 control code specifica- 
O tion area 1412H 
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Set value of switch I 
A1SJ7lC24-RZ 1) Transmission specification setting switch (see Section 4.3.2.). 

Switch Saning 

SW04 

2) Mode setting switch (see Section 4.3.1 .) 

I SW03 I Unused I ON OFF 

Setting Switch 

SWO5 

SWO6 

SW07 

SW08 

SW09 

SWlO 

SW11 

SW1 2 

Write-enabledldisabled set- 
ting at RUN 

@ 
MODE 

Salting Item 

ON OFF 

I Baud rate 

Transmission speed setting 

Data bit setting 

Parity bit setting 

Evenlodd parity setting 

Stop bit setting 

Sum check 

Mode Set- 
t ing Switch 

Sat Value 

- 
ON OFF 

ON OFF 

ON OFF 

ON OFF 

ON OFF 

ON OFF 

ON OFF 

ON OFF 

Mode Setting 
Switch No. 

0 

1 

2 

3 

4 

5 

6 

Unusable 

Protocol I 

Protocol 2 

Protocol 3 

Protocol 4 

No-protocol or printer function 

to 
E 

F 

Setting 

Unusable 

Used for testing the independent 
module 

Set 
Value 



IMPORTANT[ 

(1) Design the configuration of a system to provide an external protective or safety inter 
locking circuit for the PCs. 

(2) 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. 

(a) Ground human body and work bench. 

(b) Do not touch the conductive areas of the printed circuit board and its electrical 
parts with and non-grounded tools etc. 

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential 
damage that may arise as a result of the installation or use of this equipment. 

All examples and diagrams shown in this manual are intended only as an aid to understanding 
the text, not to guarantee operation. Mitsubishi Electric will accept no responsibility for actual 
use of the product based on these illustrative examples. 

Owing to the very great variety in possible applications of this equipment, you must satisfy 
yourself as to its suitability for your specific application. 
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