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INTRODUCTION 

Thank  you for'choosing the  Mitsubishi MELSEC-A Series of General Purpose  lProgramrnabte  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 Overview 

(1) Manual  Overview 

This  manual  is  divided  into the  following  five  general  areas: 

(a) Common (Sections 1 to 4): 

Describes  items common to computer  link  and  multidrop link func- 
tions such as the general outline of operations, features, system 
configurations, general specifications, performance specifications, 
and handling. 

(b)  Computer  Link Functions  (Sections 5 to 12): 

Describes  the specifications, functions, command, and  procedures 
before  operation  and  procedures  used for computer link functions. 

(c) Multidrop Link Functions  (Sections 13 to 16): 

Describes  the specifications, functions, programming,  and  operation 
settings and  procedures  used for multidrop link functions. 

(d) Troubleshooting  (Sections 17 to 18): 

Describes  troubleshooting  procedures if a  hardware fault or software 
error occurs when a computer link function or multidrop link function 
is  used. 

(e) Appendices 
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This section  explains the system  configurations, general specifications, pcalfarmwce specificatians, 
and  operation  settings and procedures of an AlSJ7IC24 which are common  to  computer  link  and 
multidrop link functions. 
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I. GENERAL DESCRIPTION MELSEC-A 

1. GENERAL  DESCRIPTION 

This  User's  Manual  describes the specifications, handling  and  transmission 
control protocols of the AlSJ71C24-R4 computer link/multidrop link module 
used  together  with a MELSEC-A Series AlSCPU. 

1.1 Product  Outline 

1.1.1 Computer link module  function 

The AlSJ71C2444 has one RS-422/485 port. It is the  interface  between  a 
A1 SCPU 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 AlSJ71  C24-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 
mode/bidirectional mode, data  is  transmitted  using the codes as  shown 
below. 

Automatic  communications 
after the sequence program 

1  SJ71 
CPU 

BIN  code 

Transmitted  data 

I RS-422cable I Computer 
I I 1 1  

Transmission  data 

ASCII  code 
Transmission control codes 

Transmitted data 
\ Write 
\ 
\ 
\ Transmitted data 

0 0 0 1 0 0 1 0 0 0 1 1 0 1 0 0  
\ - (The A1 SJ71 C24 converts  data 
\ 

(1 234~) between  BIN  code  and ASCII code.) -m 31" 32u  33u S a  

Fig. 1.1 Data  Transmission  with  the  Dedicated  Protocol 

RS-422 cable 

Sequence  program  Buffer c External  device AI S TOIFROM instructions memory (such  as  a  computer,  printer) 
CPU 4 cA l  SJ71 

OOH to FFH c24 OOH t0 FFH - 
Transmit 
P 

t Receive 
I 

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

Fig.  1.2.  Data  Transmission in  the  No-Protocol  Mode/Bidirectional  Mode 
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1.. GENERAL DESCRIPTION ,MEESEC-A 
1.1.2 Multidrop  link  module  function 

The multidrop  link  is a data transmission/receive  system  using  an RS-422/485 
interface. 

Data communications  can be performed between a master  station  and  local 
or remote stations. 

Up to  eight  local or remote  stations can be connected  to a master  station. 

Fig.l.3 shows data transmission/receive  using the multidrop  link  function. 

two stations. 

Local station 1 Remote station  2 Local station 3 Local station 8 

AOJ2C25 

* AOJ2C25  can  be applied to  stations 1 to 4. : AlSJ71 C24 

Fig.1.3  Data  Transmission/Receive  Using  a  Multidrop  Link  Function 

1 - 2  



~ S W B A L  DESCRIPTION ,. I. . kWZSK&A 
1.2 Features 

The  features of the  AISJ71C24-R4 computer  link/multidrop link module 
(hereafter called the A1 SJ71 C24 in this manuat) are  given  below. 

The  AlSJ7iC24 has  computer/mu#idrop  link functions. Either function can 
be selected by using  the dip-switch. 

[Computer link function] 

The AlS71C24  has an RS-422/485 interface. Selecting  the computer link 
function enables this interface to connect  between  a PC  CPU and  an external 
device  (such as a carnputer) or another  PC  CPU. 

(1) Monitoring  the PC  CPU operating status 

Reading  data in  the PC  CPU via  the A1 SJ71 C24 on an external computer 
allows  the PC CPU operating status to be monitored. 

(2) Collecting data 

Data  can be collected and  analyzed by reading the data  (in  the PC  CPU) 
in an external device. 

(3) Up-/down  loading  a  sequence  program 

Executable  sequence  programs can  be up-/down  loaded. 

(4) Connecting  1: n (n: Max. 32) stations 

Up  to 32 AlSJ71 C24-R4s can  be  connected to a computer link module. 
This  enables  the  multidrop link. 

[Multidrop link function] 

Selecting  the  multidrop link function enables  the  corresponding station to be 
used as a master or local station. 

Therefore,  a  flexible and inexpensive link system  using  a  RS-422/485 port 
can  be  built. 

(1) When used  as a master station 

(a) Up to eight slave stations (local stations: AlSJ71C24 or  AOJ2- 
C214(S1)  remote stations: AOJ2C25 can  be  connected to a master 
station. 

(b) Up to eight  master station A1 SJ71  C24s can  be  connected to one PC 
CPU. 

(c) In a link, the  baud rate is 38400 BPS (max.), the overall extension 
distance  is 500m,  and the number  of total link points is  512 (input: 
128 (max.), output: 128 (max.),  per slave station). 

(d)  When a  slave station in a link becomes faulty, it is  possible to either 
a) release  the  slave station from the link and  continue link process- 
ing, or b) stop  transmission in the link. 

(a : 
\-.J . 

f 
4 

n: 
Ld *.. 

c" 
t 

, . 
i 

J 
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! 
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ri 
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(e) A slave  station  can  be  designated to enter the  non-communicating 
state  (output:  turning OFF all  data  transmitted to the  slave  station, 
input: turning OFF all  data  received  from  the  slave  station). 

(2)  When used as a local  station 

a)  An AJ71C22(Sl),  AlSJ71C24, or AOJ2-C214(Sl)  can  be  used  as  a 

b) Up to eight A1 SJ71 C24s used as local  stations  can  be  connected to 

master station. 

a master station. 

c) In  a link,  the  baud  rate  is 38400 BPS (ma.)  and the number of total 
link  points  varies  according to  the allocation in the master station. 

. 
I 
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1.2.1 Conkal operati- using the h p u t e r  ,link function 

Data  transmission  operations between  an AlSJ71 C24 and external devices 
(e.  g.,  computers) can be controlled using either the  dedicated  protocols (*1) 9 
or in the no-protocol/bidirectional mode. These control operations  can be 
selected  using -Individual A1 SJ71C24. 

.(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  A1  SJ71  C24. 

It is not  necessary to create and change special sequence  programs 
in order to use an A1 SJ71  C24. 

Read and write possible to and from  all PC  CPU devices 

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

An 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. 

Remote RUN  and  STOP control of the PC CPU 

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

When 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 ON/OFF using any  computer in the 
link. This function can immediately stop or simultaneously start 
all CPUs in the link. 

(This function is called the global function of the  AlSJ71C24.) 

(b) Communications at the request of the PC  CPU 

The PC  CPU transmits  the  data  send request. 

1-5 
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When the emergency data needs to be transmitted  from a PC  CPU 
to a computer, the PC CPU transmits a send  request t o  the 
AlSJ71C24  to make  the computer execute an interrupt processing. 

(This is the on-demand function of the A1 SJ71 C24.) 

* 1: The dedicated protocols consist of  four different protocols. 
The term ‘dedicated protocols”  used in this manual is the collec- 
tive  term for these protocols. 

(2) Communications in the no-protocoVbidirectiona1 modes 

Either the no-protocol mode or the  bidirectional mode can  be  set. 

(a)  Communications in  the no-protocol mode 

1) Data communications can be initiated by a PC  CPU 

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

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

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. 

TO instruction 
c Printer,  CRT,  computer 

PC CPU 

FROM instruction 

A1 SJ71 C24 
4 4 Computer,  keyboard 

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. 

ii) Receiving fixed-length data: 

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

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

3) Variable communications memory  area 

The user  memory area can be allocated to suit the purpose and 
application of the  data transmission. 

1 - 6  



(b) Bidirectional communications 

1) Data  communications  can be initiated by a PC  CPU 

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

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

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

(When data is transmitted by  an A1 SJ71  C24) 
TO  instruction - Data  send 

X n O  ON Response  receive 
d 

PC CPU Computer A1 SJ71 C24 (Send completed) 
FROM instruction 

L - (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. 

transmission - 1  Order of 

3) 

Data 

I I I I I 
T T 

The  send  data of the A1 SJ71  C24 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  stored  in  the  buffer  memoryis  transmitted. 

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

The  data  transmitted by a computer  and  received by an 
AlSJ71C24 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: ..................... Stored  in  the  buffer  memory  as  the  received  data. 

Sum check: .......... Checked  and  removed  from  the  received  data. 
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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(3) Mode switching function 

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

I No-protocol mode I 
I 

I 
Between protocol modes 
of formats 1 to 4 

Use either of the following methods to change  the mode: 

From an external device 

From  a PC  CPU 

POINTI 
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. 

(4) Transmission control function 

Communications  can be controlled using the DC code. 

The  DCl/DC3 control is a  function for notifying  the  communicating 
station of data  transmission/receive  enabled or disabled states using 
the DC1  and  DC3. 

The DC2/DC4 code control is  a function for indicating  the  valid  range 
of transmission/receive  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. 

DC2 DC4 Data 

, -, 
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(5) Link  with a  computer  through MELSECNET/B 

In a system  connected  through MELSECNET/B, if the system  contains 
a PC  CPU connected to a computer via  an A1 SJ71 C24, data communica- 
tions is poss,ible between the computer and  a PC  CPU not equipped with 
the AlSJ71C24. 

All data can be transmitted  and received between a MELSECNET/B 
master  station  and  local  stations. 

Computer  connected  to  the  master  station M : Master  station 
L : Local stations 

I Computer 1 
t 

0: Station that  can 
transmit and  receive  data 

Computer  connected to a local station 

I Computer ] 
t 
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1.2.2 Control operations using the  multidrop  link  function 

/ 

. 

The  multidrop link function controls the following operations: 

(1) When an A1 SJ71 C24 is  used as a master station 

(a) Writing  the bit device status in the PC  CPU (master station) to the 
buffer using  a TO instruction. 

(b) Writing  data via  the RS-422 cable to  the buffer in a local station. 

(c) Reading  receive  data  (in  the buffer) in the PC  CPU using  a FROM 
instruction. 

(d) Writing  the bit device status in the PC  CPU (local station) to the 
buffer using  a TO instruction. 

(e) Writing data  (in  the local or remote station) via  the RS-422 cable to 
the buffer in  a master station. 

(9 Reading  receive  data  (in  the buffer) in  the PC CPU using  a FROM 
instruction. 

(9) Outputting  send  data in  the buffer (in  a master station) to the buffer 
in  a  remote station. 

(h) Writing data (input from  an external device)  as the  received  data to 
the buffer in  a master station. 

AISCPU AlSJ71C24 

1 Mesterstation f 

L d  station 
AISCPU AlSJ71C24 

3, 

li 



(2) When  an AlSJ71C24 is used  as  a  local  station ,: 

(a) Writing  the  bit  device status in the PC  CPU (local  station) to the 

(b) Writing  data  via  the RS-422 cable to the buffer in a master station. 

(c) Reading  receive  data  (in  the  buffer) in  the PC CPU using  a FROM 

(d) Writing  the bit device  status in the PC  CPU (master station) to the 

(e) Writing  data  via  the RS-422 caMe to  the buffer in a  local  station. 

(9 Reading  receive  data  (in  the  buffer) in  the PC CPU using  a FROM 

buffer using  a TO instruction. 

instruction. 

buffer using  a TO instruction. 

instruction. 

AlSCPU A15J71C24 

Rs-422 

I 

AlSCPU AlSJ71C24 

3; 
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1.3 A1 SJ71 C24 Package 

-. 

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

Itom  Number of Units Model (Type) 

Link module 1 A1 SJ71 C24-R4 

I Terminal resistors 330 0 (Used for RS-422 communications) each 1 110 Q (Used for RS-485 communications) 1 I 

1-12  



2. SYSTEM , .  CONFIGURATIONS I - -  I 

b .  % A '  
yi . -W&S&GA 

2. SYSTEM CONFIGURATIONS 

.This section  exptains the system  configurations  that can be combined with an 
A1 SJ71  C24. 

2.1 Overall Configurations 

The overalteonfiguration used with an A1 SJ71C24-is shown in Fig. 2.1 below. 

r----------- 
I Computer 1-1 I RS422 cable 

I 
I 
I 
I 

External device 
I (computer, etc.) 

I 

A1 SJ71C2444 

station 0 
Multidrop  link: 

1 I Multidrop  link I 
I 
I 
I 
I 

L 1 
A1 SCPU 

0 
A1 SCPU 

0 
1 

J I )  I 
I --!--- 
I l a m -  I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I U  I Main base unit 
(A1 S3UB) II I J 

'1 Main  base unit  (A1  S3oB) I 
I 
I 
I 
I 
I : L  

I 
remote I/O 

Station 1 SJ -1- AJ71 c24 

L I Extension  cable  (A1  SC[l[lB Extension  cable  (A1 SI 
I 

s itation 2 

1: 
I 

0 0 I 
I 
I 
I 
I 
I 
IF  

I 
computer 

AOJ2C25 
remote I/O 
modules 

1 I Station  31 Extec 
A1S: 

Fig. 2.1 Overall  Configuration 
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J 2.2 Applicable  Systems 

The AlSJ71 C24 can only be  used in  the systems  described below. 

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

(a)  When using an AlSJ71C24 as a computer link 

I 

Number of 
PC  CPU Modules 

A I  S U I  C24s 
Connectable 

A1 S 2 

Notes 

If   the  fol lowing  modules  are  used  with  an 
A1 SJ71 C24  when  A-series  extension base units 
(A5[ ]B or  A6[ ]B) are  used,  the  maximum  number 
of connectable A1 SJ71 C24  modules  cannot  ex- 
ceed 2. (See  previous  column). 

AD51  (S3)/AD51  H  Intelligent  Communication 
Module 

AD57G  Graphic  Controller  Module 

AJ71  C21 (Sl) Terminal  Interface  Module 

AJ71C22(Sl)  Multidrop Link  System  Module 

AJ71C23  Higher  Controller  High  Speed Link 
Module 

A1 SJ71  C24(S6/S8)  Computer  Link  Module 

AJ71 E71 Ethernet  Interface  Module 

(b) If an AlSJ71 C24 is  used in a  multidrop function, eight (max.) can  be 
installed. 

(The special-function modules in  the above table are not included) . 
If a special-function module in  the above table is included, see  the 
manual  for  that special-function 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 
AlSJ71 C24 into an extension  base unit with  no  built-in power  supply 
(AlS5[ ]B or A5[ ]B). Wherever  possible,  avoid  loading  an 
AlSJ71 C24 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 AlSCPU module  employed  gives details.) 
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2.3 System  Configurations 

2.3.1 System  contigura2ion precautions 

This  section  explains  precautions  which must be  taken  with AlSJ71  C24 
system configurations. 

(1) The local station applicable  modules when using  an AlSJ71C24 as a 
master station are as follows: 

f7 ! !  
' 

AlSJ71C24-R4 computer link module/multidrop link module 

AOJ2-C214S1 computer link module/multidrop link module 

AOJ2-C214 computer link module/multidrop link module 

(2) The  remote station applicable  modules when using  an A1 SJ71 C24 as a 
master station are as follows: 

AOJ2C25 remote I/O modules 

(3) The master station applicable modules when'using  an AlSJ71C24 as a 
local station are as follows: 

A1 SJ71 C24-R4 computer  link module/multidrop link module 

AOJ2-C214Sl computer link module/multidrop link module 

AOJ24214 computer link modules/multidrop link modules 

AJ71 C22-S1 multidrop  link  module 

AJ71C22 multidrop link module 

(4) The  decision  tables for using an RS-422/RS-485 in a computer link and 
a  multidrop link are  given below. 

When using an A1SJ71C24 for a computer link 
I 

System  RS-422/RS-485  Communication8 1 
~ 

Computer (RS-422) + A1 SJ71 C24-R4 

Computer (RS-485) + A1 SJ71 C24-R4 

RS-422 

RS-485 

~~~ ~~ 

When using  an AlSJ71C24 for a  multidrop link 

I System I RS-422fRS-485  Communications I 
I Ai SJ71 C24-R4 onlv 1 RS-422 or RS-485 I 
I A1 SJ71 C24-R4 + AOJ2C25 I RS-422 I 
I A1 SJ71 C24-R4 + AOJ2-C214(Sl) 1 RS-422 I 
I A1 SJ71 C24-R4 + AJ71 C 2 2 M  1 1 RS-422 I 
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2.3.2 When using computer link functions 

The AlSJ71 C24 is  a link module to connect  an external device  (such as a 
computer) and  a PC  CPU. The  system  can  consist of a 1 :1 to 32 ratio  system 
or a m:n to 32 ratio  system.  The  connection may be made in two  ways:  using 
the RS-422/485 port. 

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

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

(Mode: [ ] - [ 3) in  the figure indicates the  range of setting set with 
the mode setting switch of an AlSJ71 C24  (see  Section 6.3.1). 

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

PC 
CPU 

module 
- - 

\7 
TO extetision base 

(Mode: 

li- 
Computer link module 

4 to 8)  A1 SJ71 C24 

When an external device uses the RS-232C interface, use  a modem 
or RS-232C/RS-422 converter  between  the external device 
and  the A1 SJ71 C24. 

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

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

i )  Functions available when  using an external device 

Available  Functions I Available/ 
Unavailable 1 Note 

I 
I I 

I Read/write 1 
Device  memory 1 Test ~ -1 0 

Including 
extension 
devices 

Monitor 
I I I 

Extension  file  register 0 

Monitor 

A1 SJ71 C24  of the self 
Buffer  memory Readlwrite 0 l -  
Special  function 
module's  buffer  memory Read/write 0 

Sequence/Microcom- 
puter  program Read/write I 0 

Comment Read/write I Including 
0 extension 

comments 

Parameter 0 Read/write 

PC  CPU 

Remote 
RUN/STOP 0 

PC  CPU  type I read 0 l -  
Global 1 ON/OFF 1 Input  signal (X) 0 

Self-loopback  test Transmission 
of received  data 

2-5 

i. 



2. SYSTEM CONFIGURATIONS MELSEC-A 

ii) Functions available when using  a PC  CPU 

Available  Functions Available/ 
Unavailable Note 

I Data  transmission  to 
external  devices 

2) Interfaces used to set the  no-protocol mode 

Functions available when using  an external device  and  a PC  CPU 

I Available  Functions Available/ 
Unaveileble Note I 

I Send PC  CPU  to 
external  device, 0 

To computers, 
printers,  and CRTs. I 

I Receive External  device  to 
PC  CPU 

From  computers 
and  keyboards I 

--. 
3) Interfaces used to set the bidirectional mode 

Functions available when using  an external device  and  a PC  CPU 

Available  Functions Available/ 
Unavailable Note 

I Send I PC  CPU  to 
computer I o  To computers I 

I Receive 1 Computer to  PC CPU I o I From  computers I 

, 
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(2) 1 : n ratio of an external device to PC CPUs 

.(a) The system configurati0,ns  for, a 1 : n  (up to 32 stations) ratio of  an 
external device  (such as a computer) to PC CPUs are  shown in Fig. 
2.3 below. 

(Mode: [ ] to [ 1) in  the figure the  range of setting set with  the mode 
setting switch of an  A1 SJ71 C24 (see  Section 6.3.1). 

Set all A1 Wl C24s 
to the same  protocol. 

RS-42u485 interface Computer link modules 

(I1000 

Rs4e2/485 interface R5422 cable RS.4221485 interface RS-422 cable RS-4221485 inteeace 
Maximum of 32 stations 

When an external device  uses  the RS-232C interface, use  a modem 
01 RS-232C/RS-422 converter between  the external device 
and the AJ71  C24. 

Fig. 2.3 System Configurations (11) 

a 
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(b) The following tables list the functions available when an external 
device  is  linked  with  the PC  CPU modules  to make a 1 : n configura- 
tion. 

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

i )  Functions available when  using an external device 

T Available/ 
Unavailable Note Available  Functions 

I 

Readlwrite 

Including  exten- 
sion  devices Test 0 Device  memory 

Extension  file  register 

Monitor 
~~ 

Read/write 

Test 0 

Monitor 

Buffer  memory 
A1 SJ71 C24 of the self Read/write 0 

7 Read/write 
Special  function 
module’s  buffer  memory 

Sequence/ 
microcomputer  program Read/write 0 

Read/write 0 

Read/write 0 

Including  exten- 
sion  comments Comment 

Parameter 

Remote 
RUNISTOP 

PC  CPU 
PC  CPU  type 
read 0 

Input  signal (X) 
ON/OFF 

J’ Global 0 

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

I Avallablo  Functions Available/ 
Unavailable 

On-demand Data transmission 
to  external  devices X - 

2) Interfaces used to set the  no-protocol mode 

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

Unavailable I Note 

Send PC  CPU to 
external  device 

To computers, 1 1 CRTs. ~ 

printers,  and 

Receive External device to 
PC  CPU 

From  computers 
and  keyboards 

3) Interfaces used to set the bidirectional mode 

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

I I 
Available/ 

Unavailable I Note 

Send PC CPU to 
computer l x  To  computers 

Receive Computer to PC l x  From  computers 
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(3) m : n  ratio of external devices to PC  CPUs 

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

(Mode: [ 1, [ 1, [ 1) in the  figure indicates setting set with  the mode 
setting switch of an AlSJ71C24 (see  Section 6.3.1). 

Set a l l  A1 SJ71 C24s 
to the same protocol. 

RS-422 cable 

RS422/485 interface RS-422 cable RS422/485 interface RS-422 cable  RS-4221485  interface 

Maximum of 32 stations 

POINTS 

(1) All the external devices and A1 SJ71 C24 modules  are  connected to 
form  a  multidrop link in the  above  example  which  uses  dedicated 
protocols 1 ,  2, or 4. The multidrop link of the  m : n  ratio  system 
configuration cannot use  dedicated protocol 3. 
When multiple external devices and A1 SJ71 C24 modules  are  used to 
form  a  multidrop  link,  the  procedure to exercise  the  access right with 
a specific station should  be  provided. 

(2) When an external device uses the RS-232C interface , use  a modem 
or RS-232C/RS-422 converter between  the external device  and  the 
A1 SJ71 C24. 

Fig. 2.4 System  Configurations  (Ill) 
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(b) The following tables list the functions available when  the  external 
devices are linked  with  the PC CPU modules  making  an  m : n 
configuration. 

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

i) Functions available when  using external devices 

Available Funotlons 
1 I 

Read/write 0 

Device  memory I Test 
I including  exten- 

sion  devices 

Monitor 

0 Read/write 

0 

1 Monitor I o /  

Buffer  memory 
A1 SJ71 C24 of the self Readlwrite I o  
Special  function 
module's  buffer  memory 1 Read/write I o  
Sequence/ 
microcomputer  program Read/write I o  I 
Comment I Read/write Including  exten- 

sion  comments 
I I I 

Parameter 0 Read/write 

PC  CPU 

Remote 
RUN/STOP 

I read 
PC  CPU  type I 

Global Input  signal (X) 
ON/OFF I 

Self-loopback  test Transmission 
of received  data l 

i 
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ii) Functions  available  when  using a PC  CPU 

Available  Functions Available/ 
Unavailable Note I 

On-demand Data  transmission 
to external  devices X - 

2) Interfaces  used  to  set the no-protocol  mode 

Functions  available  when  using  external  devices and the PC  CPU 

Available  Functions Available/ 
Unavailable Note 

Send PC  CPU to 
external  devices 

- - 

Receive to PC  CPU 
External  devices - - 

1 

3) Interfaces  used to set the bidirectional  mode 

Functions  available  when  using  external  devices and the PC  CPU 

, Available  Functions Available/ 
Unavailable Note 

Send PC CPU to - 
computer 

Computer to PC 
CPU 

- 

Receive - - 

J 
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2. SYSTEM CONFIGURATIONS 
b .. ,, .. .. r & ? = ? A  

2.3.3 When selecting a multidrop tink fundion 

( 1 )  When using art A1 SJ71 C24-R.4 as a master  station 

Master  station 

Multwlop nnk module 
A1  SJ71 C24-R4 

RS-4W485 interface 

- RS-422 cable 

AOJPHCPU 1 AOJPCPU 1 
Remote  station I  oca^ station 2 1 

RS-422 cable 

A1 SJ71 C24-R4 
Multidrop  link  module 

I 

Local station 3 

0 

----- r 
RS-422 cable RS-422 cable 

Remote  station 8 

AOJP-C214(Sl) 

U R E e  

DOINTS 1 
(1) Eight  slave  stations  can be connected  to  one  master  station. 

(Remote  station:  AOJ2C25, local stations:  A1 SJ71 C24-R4 and 
AOJ2-C214(Sl) 

(2)  Eight  master  stations  (A1  SJ71 C24-R4) can be connected  one 
an A1 SCPU. 

Fig. 2.5 System  Configurations (IV) 
J 

z 
: n.: 
4 
Y 

V 

2- 13 
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2. SYSTEM CONFIGURATIONS 
MELSEC-A 

(2) When  using an AlSJ71 C24-R4 as a local  station 
~~~ ~ 

Master  stations  (one of three is used) 

Multidrop  link  module 
A1 SJ71 C24-R4 

AOJ2HCPU 
AOJPCPU 

I 
AOJ2-C214(Sl) 

RS-4221485 
interface 

RS-422 cable 
AOJ2HCPU I AOJ2CPU I 

Remote  station 1 Local station  2 

AOJ2C25 AOJ2-C214(Sl) 

RS-422 
interface  interface 

Multidrop  link  module 
A1  SJ71 C24-R4 

RS-422 cable 

Remote station 8 

00000 

interface 

RS-422 cable  AS-422  cable 

POINTS 

(1) AJ71C22(Sl),  AOJ2-C214(Sl), or AlSJ71  C24-R4 which is set  as 
a master  station  can  be  the  master  station for local  station 
A1 SJ71  C24-R4. 

(2) Eight  local  stations  can  be  connected  to  one  master  station. 

Fig. 2.6 System  Configurations (V) 

I 
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2. SYSTEM , . .  CONFIGURATIONS . .  
. I. i "&A 

2.3.4 When using a multidrop link function and  a computer link  function  simultaneously 

I 

Master station 

J A1 ~ ~ 7 1 ~ 2 4 - ~ 4  

-22 cable 

- A1 SJ71 C24-R? 
A1 SJ71C24-PRF 
(A1  SJ71 C24-R4) 

(computer) 

RS-232C interface 
(RS-4221485) 

Local station 1 Remote station 2 Local station 3 

DjJ-I-l 
91  SJ71 C24 0 AOJ2C25 ! 

A1  SJ71 C24-R4 I1 

RS-232C cable 
(RS-422) 

Remote station 8 

- AlSJ71C24-R? AOJ2C25 
A1 SJ71 C24-PRF 
(A1  SJ71 C24-R4) 

Fig. 2.7 System Configurations (IV) 
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3. SPECIFICATIONS 
. .. MELSEC-A 

3. SPECIFICATIONS 

3.1 General  Specifications 

! 

h 

/’ 

Table 3.1 General  Specifications 

I kern Specifications 
I 

I Storage  ambient 
temperature -20 to 75’ (4 to 167’F) 

I Operating ambient 
humidity 10 to 90%  RH,  no  condensation 

I Storage  ambient 
humidity 10 to 90% RH, no condensation 

I I /  I Frequency Acy4ra- Amplitude 2:: 

I Vibration  resistance  to *JIS C 10 to 55 Hz I ri::”rms 1 1 - 1 0.075 mm I 
(0.003  inch) 10  times 

*(1 octave/ 

Shock  resistance  Conforms  to JIS C  0912 (98 m/s2 (10  g)  x 3 times  in 3 directions) 
I I Noise resistance I and 25 to 60 Hz  noise  frequency 
By noise  simulator  1500 V.P.P. noise  voltage,  1 p e c  noise  width 

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

I Insulation  resistance 5 Ma or greater by 500  VDC  insulation  resistance  tester  across 
AC  external  terminals  and  ground 

I Grounding Class  3  grounding; If grounding  is  impossible,  make  grounding to 
the  panel. 

Operating  ambience 

Self-cooling Cooling  method 

No corrosive  gases or dust. 

I REMARK I 
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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4, HANDLING 

4. HANDLING 

4.1 Handling  Instructions 

(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. 

I Screw I Tightening  Torque  N-cm 
(kg-cm)[lb-inch] I 

Module  mounting  screws (M4) 

58  (6)[5.20] to 88  (9)[7.80] RS-422/485 terminal  block  terminal  screw (M3.5) 

58 (6)[5.20] to 88  (9)[7.80] RS-422/485 terminal  block  mounting  screw (M3.5) 

78  (8)[6.93] to 117 (12)[10.39] 

4.2 Installation  Environment 

Never install the  system  in  the following environments: 

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

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

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

Locations where there are corrosive gasses and  combustible gasses. 

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

Locations  exposed to the direct rays of the sun. 

Locations where strong power and  magnetic fields are  generated. 

Locations where vibration and shock are directly transmitted to the  main 
unit. 
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[COMPUTER LINK FUNCTIONS] 

This section  describes the specifications,  functions, parts, and  commands  used  to  perform data 
communications with such  external  devices as the computer  and  printer of the AlSJ71C24 used as 
the computer  link module, 
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5. COMPUTER LINK FUNCTION SPECIFiCATIONS MELSEC-A 

5. COMPUTER  LINK  FUNCTION  SPECIFICATIONS 

5.1 Performance  Specifications 

5.1.1 Transmission  specifications 

Table 5.1 Transmission  Specifications 

Item I Spocificelicm. 
~~ ~ ~~ ~ ~ 

Interface  Conform  to  RS-422/485. 

Dedicated  protocol 

Full-duplex No-protocol/bidirectional 

Half-duplex *1 
Transmission  method 

Synchronous  system 

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

Asynchronous  system 

I Start  bit I 1  
~~ 

Data  bit 

1 o r 2  Stop  bit 

Selectable 1 or none Parity bit 

7 or 8 
Data  format 

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

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

Sum  check  present/absent 

DTR/DSR (ER/DR)  control 

Present/Absent  (Select  either by using  the  buffer) X ON/OFF (DCl/DC3)  control 

Absent 

Dedicated  protocol 

1 : 1  Bidirectional 

1 : 1  No-protocol device: PC CPU) 
System  configuration  (External 

1 : 1  

Transmission  distance Up to 500  m  (1640 ft) 

Current  consumption 

32 *2 Number of occupying I/Os 

5  VDC, 0.1 A 

Weight 250g  (0.56  Ib) 

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

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

*2: Set the  special  function  modules to have  32  inputs/outputs  when  the  I/O  allocation  is  set. 
full-duplex  communications  is  enabled. 



5.1.2 RS422/485 interface specificaWw 

SDA 

SD8 

RDA 

RDB 

SG 

FQ 

NC 

Signa, Sighel Wroetion 
A1 SJ71 C24 0 Description Abbreviation 

Computer 

SG Signal  ground 4 

FG 
- NC 

Frame  ground - 
~~ 

Fig. 5.1  RS-422/485  interface  Specifications 

(1) Fig, 52.shows the RS-422/485 interface  function block  diagram, 

Receive  data I RDA 

RDB 

M 
---------------I 

Fig. 5.2 RS-4221485 interface  Function  Block  Diagram 
5.1.3 RS-422 cable  specificetions 

An RS-422 cable  is recommended in Section 5.1 .l. Other types of  cables 
may be used instead, if they  conform to the specifications  listed in the 
following  table. 

item Description 
Cable  type 

110*  10 n Characteristic  impedance (1 00 KHz) 

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

500 VDC, 1 minute Dielectric  strength 

10.000 MQ km  or  less  Insulation  resistance 

88.0 Q/km  or  less Conductor  resistance (20'C) 

3 Pairs Number of pairs 

Shielded  cable 

Fig. 5.3 RS-422  Cable  Specifications (km = 0.621  mile) 

i 

#J 

i 
? 

P 

5 - 2  
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5. COMP,UTER LINK FUNCTION SPEClFtCATIONS- M ECS EC-A 

5.2 Functions  List 

i 

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. 

5.2.1 Functions  available using dedicated protocols and  commands 

The  functions available using  dedicated  protocols 1 to 4 are  listed in Tables 
5.2 and 5.3. 

The commands in Table 5.2 can  be  used for an AlSCPU connected to the 
AlSJ71  C24 or  for the ACPU of another station. 

The commands in Table 5.3 can  be  used for an A2ACPU(P21/R21)(Sl) or 
A3ACPU(P21/R21) over the  data  link. 
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(1) Functions available with the ACPU common commands 

Table 5.2 Functions ,List ,When Using P Dedicated  Protocol - 

Command 

Sym- 
bol 

I 

Number of Point 
Processed  per 

Communications Description 

:unction 

levice 
nemory 

ixtension 
le 
sgister 

42H1 52H Idevice. 
Reads  bit  devices  (such  as X,  Y, M) in units of 1 

256  points I (Bit  units I BR 

latch 1- Reads bit devices  (such as X, Y, M) in  units of 16 
devices. 

57H, 52H 

1 device. 

32  words 

160 points 42H,  57H I Writes bit devices  (such as X,  Y, M) in  units of 1 
device. /Bit  units I BW 

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

57H, 57H 

1 device. 

10 words 

64  points I '- : 

I /  Bit  units BT 

Specifies  bit  devices  (such  as X, Y, M) and  device 

setshesets  the  device. 

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

Specifies  word  devices  (such  as D, R, T, C) and 
device  number  in  units of ldevice  at random  and 
setsbesets  the  device. 

42H,  54H number  in  units  of 1  device  at  random  and 

57H,  54H 

'est (ran- 
om write) 

Word 
units wT 

10  words 
(1 60 points) 

10  points 

40 points *1 
lonitor k-k 42H,  4DH I Sets bit devices  to  be  monitored  (such  as X, Y, M) 

in units of  1  device. 

==I -/ (320  points ) 
Sets bit devices to be  monitored  (such  as X, Y, M) 
in  units of 16 devices. 

57H,  4DH 

T, C) in units of 1 device. 20  points I 
lBit  units [ MB 

Reads  data  from  devices  for  which  device  data 
registration  has  been  made. lonitor 

units 
L 

I ! 
45H, 52H I Reads  extension  file  registers (R) in  units of 1 

register. 'etch  read 

'atch  write 

64  points 

64 points 45'1  57' Iregister. 
Writes  extension  file  registers (R) in  units  of 1 

10  points 
est 
.andom  write) 

20 points ,gistration 

lonitor I ME IDH, 45H 1 Monitors  the  extension  file  register  after  monitor 
data  registration, 
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5. COMPUTER LINK FUNCTION SPECIFICATIONS MELSEGA 

.- 

PC  CPUs  with  which  the  Command  can  be  Executed 

PC CPUo of the  Communicating  Stations  over  tho  Data  Dink T PC  CPU  State 
Reference 
Soctiona 

During 
SW04 ON SW04 OFF 

10.7.2 

0 0 0 0 

0 0 

0 
10.7.3 

r 10.7.4 

0 X 

10.7.5 
I 

10.7.6 

X 0 0 0 0 

10.7.7 

0 0 0 

10.7.8 

O I  

0 0 

0 10.8.4 

X 10.8.5 

O I  O 
X 10.8.8 

0 0 0 X 0 

0 0 X 0 

10.8.9 
0 

5 - 5  
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Table 5.2 Functions List When  Using a Dedicated  Protocol  (Continued) 

Command 

Sym- ASCII 
boi Cod. 

CR  43H, 52H 

CW  43H, 57H 

TR  54H,  52H 

TW 54H,  57H 

MR 4DH,  52H 

SR 53H,  52H 

MW 4DH,57H 

SW  53H,  57H 

UR 55H,  52H 

VR 56H, 52H 

UW 55H,  57H 

VW 56H,  57H 

KR 4BH,  52H 

KW 4BH,  57H 

PR 50H,  52H 

PW 50H,  57H 

PS  50H,  53H 

RR 52H,  52H 

RS 52H,  53H 

PC  50H,  43H 

OW  47H,  57H 

- 

Number of Point 
Processed per 

Communications 

64 wOrds 
(1 28  bytes) 

64  words 
(1 28  bytes) 

64  steps 

64  points 

64  steps 

64  points 

64  steps 

64 points 

64 steps 

64  points 

128  bytes 

128  bytes 

128  bytes 

- 

- 

1 point 

specified in 
Data  length 

the  sequence 
program. (Max. 
1760  words) 

254  characters 

Description 

h o t L o n  

ktch read 

3atch write 

M e r  
lemory 

ipecial 
Jnction 
iodule 

3atch read Reads  the  contents of the  special  function 
module  buffer  memorv. 

3atch write Writes  data to the  special  function  module 
buffer  memorv. 

(Main 1- T/C  set  value 

Other  than Reads  main  sequence  programs. 

Reads  T/C set values  used in  main 
sequence  programs. 

Reads  subsequence  programs. 

Reads  T/C  set  values  used in  subsequence 
programs. 

Writes  main  sequence  programs. 

Writes  T/C set values  used  in  main  se- 
quence  programs. 

Writes  subsequence  programs. 

Writes  T/C  set  values  used in  subsequence 
programs. 

3atch 
ead  Other  than 

T/C  set  value 

Sub 
T/C  set  value 

T/C set value 

T/C set value 
Other  than 

T/C set value 
Main 

3atch 
write Other  than 

T/C set value 

T/C  set  value 
Sub 

Iequence 
'rogram 

i 

Reads  main  microcomputer  programs. Batch 
read 

Main . 
Reads  submicrocomputer  programs. licro 

omputer 
rogram Writes  main  microcomputer  programs. Batch 

write 
Main 

Writes  submicrocomputer  programs. 

Batch  read Reads  comment  data. 
1 Batch  write Writes  comment  data. 

Batch  read Reads  parameters  from  PC  CPU. 

Batch  write Writes  parameters to PC CPU. 'arameter 
Causes  PC  CPU  to  acknowledge  and  check 
rewritten  parameters. Analysis  request 

Remote  RUN 

Remote  STOP 

PC  CPU  read 

Request  remote  run/stop of  PC  CPU. 
'C  CPU 

~~ 

Reads fhe type of PC CPU: A1 N, A2N, A3N, 
A3H 
Turns  ON  and OFF the  global  si  nal of the 
A1 SJ71  C24  loaded  in  each PC !PU system. 

~ ~~ 

Slobal 

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

4 
i $-demand 

oopback  test Echoes  unchanged  characters  back  to  the 
computer. 
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5. COMPUTER LINK FUNCTION SPECIFICATIONS MELSEC-A 

.- PC  CPUs  with  Which  the  Command  can  be  Executed 

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

Reference 
Sections 

During I A1S 
2H A73 A3M A3H A3A A3N  A2A A2N A I N  AOJ 

A3 ( S l )  A2 (Sl)  A1 

10.9.2 
0 

10.9.3 

0 10.1 0.3 

X 10.1 0.3 

I 0 0 

0 

,- , I  O I 0 

O I  

0 0 

O I  
0 0 I 

10.1 2.4 
0 1 0*2  0 0 

O I  O 
\ 

0 0 

X 0 X 

~~ 

0 0 

0 0 9  

0 0 

0 0 2  

0 0 

0 0 

* / ? I  x I X I 0 

0 0 

X 
x / o / x I  O 

X 
0 I 

10.12.5 

X 

0 

X 

0 

X 

10.1 2.6 

10.1 2.3 

X 

0 10.1 1.2 

0 10.11.3 

0 10.1 3 

0 

X X 

0 
X 0 X 0 

~~ ~ 

0 

0 X 

0 
1 

TO] 0 
~~ 

0 0 

0 0 

O I  O I O 1  
0 

0 

O I  O 
0 0 

I I 

I o I  0 - I  O 
0 10.14 

I 1 10.15 Q I  O l o l  0 
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*1: When the CPU modules other than A3H,  A2A(S1), and A3A are used, 
devices X (input) are  allocated'with 2 inputs per device. 

To  include  devices X in designated  devices, set as follows: 

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

~ O I N T I  ~~~ 

When the A1 SJ71 C24 is used  together with the A2ACPU (Sl)  or A3ACPU, 
use  the commands in Table 5.3 to perform  the following functions: 

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

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

Batch read/write of extension comments 

When the commands in Table 5.2 are used, the available functions  and the 
range of devices  which  can be designated  are  limited to those available 
with  the A3HCPU. 

Accordingly, A2ACPU(S1) and A3ACPU external devices  are not acces- 
sible. 
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5. COMPUTER LINK FUNCTION SPECIFICATIONS MELSEC-A 

(2) Functions available with  the AnACPU dedicated commands 

Table 5.3 Functions  List  When  Using a Dedicated  Protocol 

\ :unction 

bmmanda PCCPUst.t. Number of 
Point 

Processed 

municabons 

256 points 

per cop- 

- 
4sci 
C o d e  

1 T; luring RUN Description During 
STOP 

0 

0 

iW@ 
ON - 

0 

- 

0 

IWW 
3FF - 

0 

JR 4AH, 
52H - 
51 H, 
52H 

Reads  bit  devices  (such as X, Y ,  M) in 
units of 1 device. 
Reads  bit  devices  (such  as X, Y,  M) in 
units of 16 devices. 
Reads  word  devices  (such  as D, R, T, 
C) in  units of 1 device. 
Writes  bit  devices  (such as X, Y ,  M) in 

10.7;2 

10.7.3 

units 
Batch 
read 

units 

32 words 
(512 points) 

64 points 

160 points 

OR 

JW - 

QW 

4AH, 
57H - 
51 H, 
57H 
- 
4AH, 
54H - 

51 H, 
54H 

10.7.4 

10.7.5 

10.7.6 

10.7.7 

10.7.8 

10.8.6 

units of 1 device units 
Batch 

units 

Writes  bit d e x e s  (such  as X, Y ,  MI in 
units  of 16 devices. 

10 words 
(1 60 points) 

64 points 

X 

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 device 
at  random  and  sets/resets  the  device. 

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

devices at random  and  setshesets  the 
device. 

20 points JT 
- 

QT 

units 

(random 

units 

10 words 
(1 60 points) 

Device 
memory 

0 

- 

0 

X 

- 

0 

0 

0 

0 

0 

0 

0 

0 - 

Specifies  word  devices  (such as 0, R, 
T, C) and  device  number  in  units of 1 
device  at  random  and  setshesets  the 
device. 

10 points 

data 
Monitor units 

regist- Word 
ration  units 

JM 4AH, 
4DH 40 points 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. 

~ 

20 words 
(320 points) 

20 points 

- 

51 H, 
4 DH QM 

h4J 

MQ 
- 

4DH, 
4AH 
4DH 
51 H 

- Reads  data  from  devices  for  which 
device  data  has  been  registered. 0 

- 

0 

- 

0 

- 
0 

0 

- 
0 

Monitor 
units 

4EH, 
52H 

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

NR 64 points 

64 points 

128 points 

sion 
file 

4EH, 
57H 
- 
44H, 
52H 
44H, 
57H 

- 
- 

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

10.8.7 NW X 

- 
0 DR 

DW 
- 

- 
Reads  the  extension  comment  data. 

Writes  the  extension  comment  data. 
sion 
com- 10.1 2.; - 0 - X - 

POINT I 
The commands given in Table 5.3 can be used when the AlSJ71C24 is 
used together with  the A2ACPU(S1) or A3ACPU. The whole range of 
device memory is accessible using these commands. 

For functions other than those listed in Table 5.2, use the commands given 
in Table 5.3. 
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5.2.2 F t s u W m s  avaibble in the no-protocol mode 

(1) Functions in the  no-protocol  mode 

Send 

device) 
buffer  memory area in unchanged -. external 

A PC CPU uses the TO instruction to 

memory  which  was  transmitted  from device -. 
to read from an A1 SJ71 C24 buffer - (External 
A PC CPU uses  the FROM instruction Receive 

code to an  external  device. 

(PC CPU output data written  to an A1 SJ71 C24 - 

PC CPU) an  external  device. 

Number of 
Points 

Processed  per 
Communications 

127 words 
(default  value). 
Can  bechanged 
with  buffer size 
setting 
(see Sections 
11.5  and  11.6.). 

During 
STOP 

0 

- 

Section 

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

There are two ways  to complete  the  data  receive when an A1  SJ71 C24 
is receiving data  from an external device: 

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

When an AlSJ71C24 receives  the  receive  completed  code  which is 
set in  the buffer memory  by the user from an external device,  the 
A1 SJ71 C24 transmits  a  received  data  read  request to the  sequence 
program. 

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

The  user can freely set the  receive  completed  code. 

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

When an A1 SJ71 C24 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. 

The receive-completion  data length can  be set within the buffer 
memory area allocated for the  no-protocol receive. 
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5. COMPUTER LINK FUNCTION SPECIFICATIONS MELSEC-A 

POINTS 1 
(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 5.2.3. Select either mode using  the mode setting 
switch  (see  Section 6.3.1) and by setting the bidirectional mode setting 
area in the special applications buffer memory area  (see  Sections 5.3 
and 12.2). 

(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. 

5.2.3 Functions available in the bidirectional mode 

(1) Functions in the bidirectional mode 

\ Function 

Send  (PC 
CPU .-, 
computer) 

Receive 
(Computer - PC 
CPU) 

Com- 
mand Description 

PC  CPU State 
Number of 

Points  During RUN 

A  PC  CPU  uses  the TO instruction to 
output  data  written  to  the A1 SJ71  C24 
buffer  memory  area  in  unchanged 
code  to  a  computer. 
When  the A1  SJ71  C24  receives the 
response  message  from a computer 
after  data  send  the A1 SJ71  C24 
transmits a send  completed  signal to 
the  sequence  program. 

A  PC  CPU  uses  the FROM instruction 
to read  data  from  the A1 SJ71 C24 
buffer  memory  which was transmitted 

When  the A1 SJ71  C24  receives the 
by a  computer. 

data  read  completed  signal  from  the 
sequence  program,  the A1 SJ71  C24 
transmits  a  response  message for the 
data  receive to a  computer. 

127  words 
(default  value). 
Can bechanged 
with  the  buffer 
size  setting 
(see  Sections 
12.8  and  12.9.) 

0 0 0 

Reference 
Section 

Section 12 

(2) Setting data length setting for data  send 

The length of the  data to be transmitted  between an AlSJ71C24 and  a 
computer is set within the  send message. (see  Section 1.2.1 (2) (b)). 

(a)  When data is transmitted to a  computer: 

When the  data to be transmitted to a computer is output  from  the 
sequence program to an AlSJ71 C24, the  data  length  is  written to 
the buffer memory of the A1 SJ71 C24. 

The A1 SJ71 C24 sets the  data  length to a  send  message and trans- 
mits it along with the  data to a  computer. 

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

When  an 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 
5.3.2. Select either mode  using  the mode setting switch  (see  Section 6.3.1) 
and by setting the bidirectional mode setting area in  the special applica- 
tions buffer memory area  (see  Sections 5.3 and 12.2). 

6.2.4 TrMsmiseion e r r o r  date r e a d  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 9.1 gives details about 
sequence  programs. 

(1) Reading  transmission error data 

The display status of the error LEDs is stored in buffer memory. The 
sequence program  can  read  this  data to permit  the PC  CPU to execute 
error checking  and  interlocking with data  communication  sequence 
programs. 

(2) Function to turn off  error LEDs 

This function permits  the  sequence program to turn off error LEDs which 
are lit without resetting the PC CPU. 
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5. COMPUTER LINK FUNCTION SPECIPfCATtONS 
MELSEC-A 

5.3'. I/O Signals  List for CPU 

The 1/0 signals of the A1 SJ71C24 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 I/O signals used by the I/O 
signal signals used by the 1/0 modules  installed in front of the  AlSJ71C24. 
(Example: XnO -+ X0 when the  AlSJ71C24 is  loaded in slot 0 of the  main 
base unit) 

(1) Input signals (AlSJ71C24 - PC CPU) 

There  are 16 input signals: XnO to XnF are  turned ON/OFF by the 
A1 SJ71 C24. 

Table 5.4 Input Signals List 

T T I Mode 
3eferwcc 
sections 

Input 
Signal 

XnO 

- 

Xnl 

- 

xn2 

Xn3 

Xn4 
to 

Xn6 

r 

Description ilgnal Name 
Lkdicated Na-protocol/ 

Bidirectional 

'urns ON when the  send  from  the A1 SJ71 C24  to  the  external 
levice  is  completed  when  Y(n+l)O  is  turned ON. 
-urns OFF when  Y(n+l)O  is  turned OFF. 

'urns ON  when  the  completed  code,  fixed  length  data, or desig- 
bated data  length  is  received  from  the  external  device.  Turns  OFF 
vhen Y(n+l) l  is  turned ON. 

11.2, 
12.2 

11.2, 
12.2 

10.1 3 

0 

Received 
data  read 
request 

0 

~~ ~~ ~ ~ ~ ~ 

'urns  ON/OFF  according to the  message  (factor  number)  when  a 
llobal  command  is  received  from a computer. 

~~ 

Global 
signal 

'urns ON when  the  on-demand  transmission  is  executed  according 
o the  request  from  the  sequence  program.  Turns OFF when the 
m-demand  transmission is completed. 

On - 
demand 
function 
operating 

0 10.1 4 

1)  Indicates  that a computer  and an A1 SJ71  C24  are  communicating 
with  each  other. 

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

'? Value  Message Sequence State  Xn4  Xn5  Xn6 

A1 SJ71  C24 initializing  after  power 
ON or OFF  using  protocol 1 to 4 

2 OFF ON OFF Received ENQ 
3 OFF ON ON Received  station  number  (self) 

Waiting  for  response  from PC after 

I 6 1 ON 1 ON 1 OFF \Unused I 

I . 
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Signal 

A1 SJ71 C24 

J- Xn7 READY  sig- 

Mode 
Xn9 

completed 
change 

Watch dog 
timer  error 

XnE 1 - 
Xn F 

. 
Mode 

I . .  

0 

Description 

(1) Ooes ON when the Aim71 C24  is  ready  (after the power is turned 
bN, h PC CPU is reset, or the mode is changed).  Turns ON when 
the A1 SJ71 C24 becomes READY after the PC CPU  is reset after (a) 
power to the PC CPU was turned ON, or @).the mode  was  switched. 
(Turns ON a few seconds after the power is bmed ON.) 

0 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 
mode, bidirectional mode, or the ondemand function of the dedicated 
protocol Is used. 

- Unusable 

O I  

Goes ON when completing the A1 SJ71  C24 mode change turns ON the 
X(n+1)9. 

- Unavailable 

Turns ON when  the A1 SJ71  C24  watch  dog  timer  error  occurs. 
Remains OFF during  normal  operation. 

- Unavailable 

17.2 

POINT~ 

Y(Yn0 to YnF) corresponding to XnO to XnF  may be used as internal relays. 
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5. COMPUTER LINK FUNCTION SPECIFICATIONS 
MELSECIA 

(2) Output signals (PC CPU - A1 SJ71 C24) 

I Name 
Output  Signal 
Signal 

Received 
y (,,+I)I data  read 

completed 

Y (n+l) 2 
to 

Y (,,+1)8 

Y(n+l)9 

l -  
change 
request 

Y(n+l)A 

Y(n+l)F 
to 1 - 

There are 16 output signals: Y(n+l )O to Y(n+ l )F  are turned ON/OFF by 
the A1 SJ7tC24. 

Table 5.5 Output Signals List 
1 Refer- 

kdicated Sectlonc Bidirectional protocol 
NeptotocoV Description ence 

When  this  signal  is  turned ON by the  sequence  program in the 
no-protocol  modelbidirectional  mode,  data  written to the  buffer 

device.  (After XnO is  turned ON, Y(n+l)O is  turned OFF. 
memory is  transmitted  from  the A1 SJ71 C24  to  an  external 

11.2, 
12.2 

This  signal  turns ON in the  no-protocol  modelbidirectional 
mode,  when  the  PC  CPU  has  completed  reading  the  data 

- 0 received  from  an  external  device.  This  data is stored  in  the 11.2, 
AlSJ71 C24  buffer  memory.  (After Xnl  is  turned OFF, Y(n+l)l  is 12.* 
turned OFF. 

- 

- - Unusable - 

Turning  this ON (using  the  sequence  program)  changes  the 

Goes OFF after  turning ON Xn9. 
0 7 A1 SJ71  C24  mode, which  executes  the  initial  processing. 0 

- I - /Unusable I -  
MPORTANT~ 

Y(n+1)2 to Y(n+1)8 and Y ( n + l ) A  to Y ( n + l ) F  are reserved for system use only. 
A1 SJ71 C24 functions cannot be guaranteed if these  signals  are  turned ON 
or OFF by a sequence program. 

  REMARK^ 
Example:  Use of input  signals Xn4 to Xn6. 

Request  from  computer 

E Station 
Computer N number 4 L 

Message  wait  time 

H L  \ 
I I 

PC I I 
I I I 
I I I I I 
I I I I I 
I I 

I I Xn6 
I 

I I 
Xn5 I I I 

I I I 

Xn4 I 
I 

I 

- 
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5.4 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 e 
transmitted  between  an external device (e.g., a computer) and  a PC CPU. 

The buffer memory can be accessedfrom  the  sequence  program by using  the 
FROMnO instruction. 

The buffer memory can  be  accessed  from  an external device by  using  the 
buffer memory read/write command (CR, Cw) with dedicated  protocols 1 to 
4. 

(1) Buffer memory applications 
J 

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. 

User area 

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

Data  receive  area in no-protocol  mode/bidirectional mode 

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

No-protocol  mode/bidirectional mode data  send  area 

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

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. 

Area when using buffer memory read/write commands 

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

. .  

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 9 gives details. 

. 
r; 

k 

P 
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5. CDMPUTER LINK FUNCTION SPECIFICATIONS 
MELSEC-A 

(2) Buffer memory allocation 

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

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

IMPORTANT\ 

Buffer memory addresses  1 OEH, 11 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 5.6 Buffer  Memory 
1 

c. 1 Mode set by user 

Buffer Memory Address Names Default  Values Mdresses 
OH 

1H 
to 

7FH 

80H 

81 H 
to 

FFH 

1 OOH* 

101 H 

102H 

103H- 

104H* 

105H- 

106H* 

107H* 

l M H *  

109H 

1 OAH 

1 OBH 

1 OCH 

1 ODH 

1 OEH 

to 

111H 

1 12H* 

1 13H* 

114H. 

1 15H* 

116H 

117H 

1 
I No-protocol  send  data  length 
1 storage  area 

0 3  F 0 ,  0 

User 
area 
(256 
words) 

Area  for 
No-protocol  received  data 
length  storage  area. I NO- I ' protad 

I # ' No-protocol  receive  buffer memo f area  (Received  data  storage 

kea b specify receive completed code in no-protocd mode I ODOAH ( C R ,  LF) -lo- ..... 9.2.1 

,,... 9.1.1 

..... 9.1.2 

..,., 9.2.2 

~ ~ ~ ~~~ ~~~~~~ ~ 

*or E D  display OFF state storage area 

Error LED turn OFF request area 

h to specify word or byte units in no-protocd mode 0 (words) 

~ r ~ - -  ~ 

I 

I 

I 

I 

I 0 

I 0 -q+ 
0*1 0 ! 0 

h a  to specify head address  of  send buffer memory  for no- / 
wotocol mode 

\rea to specify  send buffer size  for no-protocd mode 1 80H 

kea to specify  head  address  of receive buffer memory  for no- i 
wotocol mode 

0 
I 

I 

I 

I 80H 

9 ..... 9.2.4 

- I o i o  
.,... 9.2.5 

- I o i o  
3 

kea to specify receive completion 1 on data length in no- j 27 (words) 
mtocol mode - I o  ; -  ..... 9.2.2 

0 I - ! -  kea to specify  head  address  of ondemand buffer memory / 0 .- 
...,, 10.14 

kea to  specify ondemand buffer size 0 

jystem area (unavailable) 
, 
I - 

;torage area for ondemand errors I 0 ..... 10.1r 

..... 11.5 
I 

kceive data clear request area for no-protocol mode I 0 - I o  j -  

I 

iystem area (unavailable) I 
I 
I 

- 
I -  i 

i 

ldirectional mode setting area 
I 
I 0 : fNo-orotocol  mode) 

imeout check time setting area I 0 (Infinite) ..... 9.3 

..... 12.2 

iimultaneous transmission data validhnvalid setting area : 0 (Data valid) 

>heck  sum enable/disable setting area 

lata send error storage  area I 0 

lata receive error storage area I 0 

6 0 
: (Check sum enabled) 
, 
I 
I 

c' 
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5. COMPUTER M K  FUNCTION SPECIFICATtONS 
. .. MELSEC-A 

Mode set by user 

rddresses Buffer Memory Address Names ~ f a u ~ v a l u e s  (Rd- No- Dedicated 
Protocol Sactione) Protosol tlonal 

I 

1 18H - I -  - Mode setting state storage area i O(Mode0) 

1 19H I Mode change spdfication area i Q (Nochange) I o [ o [ o I 
11  AH* ITransmiasion control specification area  (DC  code  control) (No DC trol) 'Ode  'On- 

BH' I DC1 /DC3 control  code  specification area 
I , 1311H I - I o o I 

20H 
to 

User area (3296 words) 
I 
I 

I 

I 
I I 

I 0 0*2 i 0 * 2  0 9  

DFFH  *3 

*1: The ;nit of the transmission  (sendheceive)  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: 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. 

'3: Change  the  default  values  marked by the  dot  symbol (*) attached  to  the  right of the  address 
only  when  the READY signal of the A1 SJ71 C24 is  turned ON after  the  power  is  turned ON 
or  the  PC  CPU is reset. 

-ry I 
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6. SElTlNGS AND  PROCEDURES  BEFORE  OPERATION 

R1 Settings and  Procedures  before  Operation 

The settings and procedures  which  have  to be done before a system  using 
the AlSJ71  C24 can be started are described below. 

Determine  the system configuration ,,,,,.See Section 2.3.2 

4 

Set up  the  hardware 

(1) Set the tranmbbn specifications 
Specify the data length 
Specify the transmission s p e d  
Specify the parity check 

Specify the number  of  stop  bits 
Specify the sum  check 
Specify mite during RUN 

specify odd or even parity 

(2) Set the  transmission  control  protocol 

...... See  Section 6.3.2 

....., See  Section 6.3.1 

Self  loopback  test ....., See  Section 6.5 

I 
External  wiring ..... See  Sections 5.1.2,  6.4 

I 
Connect  terminal  resistance ..... See  Sections 6.3.4, 6.4 - 

I 
I 

Loopback  test ... .. See  Sections 6.6, 10.1 5 

llnitialize  using a  sequence  program ..... See  Section 9 

I 
.i 

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

is  required  to  use  the  following  functions: 

Data  transmission  in  the  no-protocol/ 

Data  transmission  using  the  on- 

bidirectional  mode 

Operation demand  function of the  dedicated 
protocol 

of  the  dedicated  protocol 
Signal  input  using  the  global  function 

IREMARK! 

I 

I 
I , n s  

Appendix 7 contains  the  form  sheet  for  recording  the  setting  values of the A1 SJ71 C24. 
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6. SETTINGS AND PROCEDURES BEFORE OPERATION 
MELSEC-A 

6.2 Nomenclature 

,- 6.2.1 Nomenclature 

(1) 1 Indicator  LEDs 

Transmission 
(2) specification 

setting  switches 

Station  number 
(3) setting  switch 

Mode  setting 
(4) switch 

RS-4221485 (5) interface 

Description Reference 
Sections I 

Display the operating  status,  computer 6.2.2 

Used  to  set  data  bit,  parity  presence 
absence,  stop  bit,  sum  check,  etc. 6.3.2 

Switch  for  station  number  setting  of  an 
A1 SJ71 C24-R4 in a  computer  link  system 
The  user  can set station  numbers. 
(Duplicate  setting  is  impossible.) 
(The  switch is  factory-set  to 0.) 

5.3.3 

Switch  for  selecting  transmission  control 
protocol 

6.3.1 

RS-4221485 interface  for  linking 
A1 SJ71 C24 with  computer. 

5.1.2 
6.4.2 
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6.2.2 LED signals  and  displays 

LED  LED Meaning LED I No' 1 Name 1 Display 
of LED LEO ON LED  Layout 

1 I 

0 ON Normal I Abnormal Normal  run  RUN 
*I 

OFF Flashes  during  data  receive Receiving RD 2 m i  
OFF Flashes  during  data  transmission Transmitting SD 1 

(Example) 
'1 

'xmple) 

FJ cpu ON Flashes  during  communications  with  a Communications 
with PC CPU PC  CPU 

4 

Neutral NEU 8 

'2 Computer  link Multidrop  link Multidrop  link MD 
Transmission 
sequence  initial  state  ENQ  received *3 
(waiting  for ENQ) 

9 OFF sending After sending  ACK ACK ACK 
I t 

umd for 
the multidrop 
link tunctlon 

10 

OFF ' Normal  Paritylsum  check  error Parity'sum check 
error '" l 2  

OFF Normal Result of PC  CPU 
communications 'IN " 

OFF . ipi sending After  sending  NAK NAK NAK 

13 I PRO I Protocol  error I ~ ~ ~ ~ ~ ~ ~ ~ ~ n s  OFF  Normal 

1 14 I S i 0  I S i 0  error 
Overrun, framing  error 

when  the OS received Norma' 
(Data is not  received I OFF 

Multidrop  link 

station) 
(master I *2 15 

(local  station) 

Computer  link  or 
multidrop  link Computer  link  COM 

*1 Because  these  LED  numbers  are  examples,  they  are hot actually  printed out. 
*2 and *3 vary according to the switch setting as  shown in  the  following tables. 

For *2 

LED 
MD  (LED  No.4) COM (LED No.15) 

I 

MD  (LED  No.4) COM (LED No.15) 

ON 
sw2 
OFF 
(Multidrop  link) 

(Local  station) 

(Master station) 
OFF 

ON 
sw2 
ON 
(Computer  link) 

For *3 

Transmission NEU  (LED No.8) 
Specification  Setting  Switch I LED 
Transmission NEU  (LED No.8) 
Specification  Setting  Switch 

4 OFF I OFF I 
I 5 t o 8  I 

I OFF ~ -1 
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6. SETTINGS AND PROCEDURES BEFORE OPERATION 
MELSEC-A 

(1)  LEDs  C/N to S I 0  (LED Nos.11 to 14) above light when an error occurs. 

! 

The ON/OFF status of the LED Nos. 11 to  14 are  stored in the buffer 
memory  at  address 1  OlH.  The status can  be  read  using  the PC CPU 
instruction which  permits  checking by a  sequence program. 

(2)  After  any  LED  C/N to S I 0  (LED Nos. 11 to 14) is ON,  they remain ON 
even when the cause of the error is eliminated. 

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

(3) LEDs  RUN to NAK (LED Nos. 0 to 10) above light corresponding to the 
relevant status. 

(4)  LEDs  C/N  (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. 

-. 
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8.3 Settings 

This  section  describes  the setting methods and explains the settings of the 
transmission  control  protocol and  communications  specifications  (data 2 

length, sum  check,  etc.). 

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

n 

6.3.1 Setting the dedicated protocol, neprotocol mode, or bidirectional mode 

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

When the mode switch is set to "4" and the bidirectional mode setting ! 
area in the buffer memory is set to "1 'I, the  no-protocol  mode in the ' 7  

following table changes to the bidirectional mode. , I 

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

M e  Sotting 
Switch 

MODE 

Y o d m  Sotting 
Switch Number I Made Settings I Notes 

O t o 3  I Unusable I - 

4 
This  mode is  used  to  enable a no-protocol 

the  RS-232C  interfaces. 
No-protocol computer  link  with  all  devices  connected  to 

5 For connection of computers  to  RS-232C. Protocol 1 .m 

6 Protocol  2 
7 I Protocol  3 I 
8 Protocol 4 

9 to E - Unusable 

F This  mode  is  used  for  testing  the  module.  For  module  test 

r POINT 
Section 2.3.2 give  the examples of settings with different system configura- 
tions. 

C i  
i 
? 

., 

h: 

b . 
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6. SETTINGS AND PROCEDURES BEFORE OPERATION 

< '  

\ 

6.3.2 Setting of transmission  specifications 

Setting Of I Switcher I Switches Setting  Items 
Position of Setting  Switch 

ON OFF 

Transmission speed setting & 

SWO9 

Not set  Set .c Sum  check  setting \ SW12 

-1 bit 2 bits Stop  bit  setting sw11 

- m d  Even Eventodd parity  setting SW10 

Not set  Set c Parity  bit  setting 

Computer link/multidrop link selection 

Select whether an AlSJ71 C24 is used as a computer link function 
module or a multidrop function module. 

Write during RUN 

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

Section  5.2.1 gives the functions available with this setting. 

Transmission specifications 

Do not set the  "unusable" baud rate setting (SW05, 06, and 07 ON). 

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

Sum check 

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

Sections 10.4.1 to 10.4.4 and 10.4.5 (7) give  the message structure and 
sum  check  code  when the sum  check setting is "Enabled". 

6 - 6  
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6.3.3 Station number setting 

Station numbers are  used to determine  which AlSJ71 C24 is accessed by the 
computer when a 1 :n computer link is formed. 

Station  Number 
Setting Switchem 

L 

gq x 1 0  

3 2  

aj x1 

3 2  

Contentm 

(1) Set  the  station  number  in  the  range of 0 to 31. 

(2) Use X1 0 to  set  the  station  number  ten's  place. 
(3) Use X1 to  set  the  station  number  unit's  place. 
(4) Do not  duplicate a station  number  already  set in the 

(Do not  set  a  station  number  above 31 .) 

range of 0 to 31. 
Therefore, it  is not necessary  to  set  station  numbers  in 
the  order  connected  to  a  computer. 
Also, station  numbers  can  be  skipped  when  set. 

(5) Station  number  setting  example: 

I AlSJ71C24-R4 

Station 0 Station 1 Station 2 - - - - - Station 31 

Do not  set the same station number  at multiple locations. If  this  is done, 
link data  will  be  destroyed  when  linking is executed. 

I I 
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6.3.4 Connection of terminal  resistance 

Connect terminal resistance to  the stations at both ends of a system con- 
nected by cable. 

An example of a connecting terminal resistance is given below. 

(1) Modules and positions  to which a terminal  resistance needs to be 
connected 

RS422/4a5 

A1 SJ71 C24 

I RS42u485 

Without  resistance Without  resistance  Without  resistance  Without  resistance resistance is 
necessary. 

~~ Connect  terminal  resistance to  the  shaded  modules. 

(2) Connect 330 52 resistance for communications using  an RS-422, and 
connect 11 0 S2 resistance for communications using  an RS-485. 

(3) When a computer has an RS-232C interface. 
(The RS-232C/RS-422 converter is used.) 

A 

Computer 
RS-232C 

*See the manual of the converter  which  is  utilized. 
necessary. 

6 - 8  



6. SETTINGS AND PROCEDURES  BEFORE OPERATDN 

6.4 External  Wiring 

6.4.1 Precautionr 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 AlSJ71 C24,  the  following  precautions must 
be taken: 

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

(3) Because  the  RS-422/485 terminal block terminal  screw  is  an M3.5, a 
solderless terminal suitable for this screw  must  be attached to the cable. 
Then, the  cable  is wired. 

6.4.2 Connecting  the RS422/485 

Connection examples are  given  in  the  diagram  below: 

Cable  Connections  and 
Signal  Signal  Directions Description 
Name8 

*1: Do the  wiring  to  pin  number 21 in accordance  with  the  specifications for 

*2: Set or connect  terminal  resistance  to  the  computer  and  the A1 SJ71 C24. 
the  external  device. 

This must be  done  both  between SDA and  SDB  and  between RDA and RDB. 
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6.4.3 Making a l :n (multidrop)  connection 

- A computer and station 0 A1 SJ71 C24 are conneeted  through  the RS-422/485 
r \  

port: / 

i 

Terminal resistance ,- 
setting required RDA-RDB 

Terminal resistance 
set&rquired 

I t i o n 1 1  Ition T I  
I AlSJ71C24 I I AlSJ71C24 I 

I \ SDB I ' ' \ I SDA SDB I 
I I I J  J 

' ' RDA I 
SDA I fl--T I 

I 1 RDA 1 1 '  

I I 1 RDB I 
Y 

- 
6.4.4 Making  an  m:n  (multidrop)  connection 

The computer  and  the AlSJ71C24 are connected  through the  RS-422/485. 

In the  case of an m:n  connection,  either an RS-422 or RS-485 can be used. 
But  they  cannot be used  in  combination. 

'" SO - 
FG 

L--1 L--1 

Dedkated ( M o d e s :  5, 8, 8) Dedicated ( M o d e s :  5,  E, 8 )  

6- 10 
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6.5 Self-loopback Test 

The self-loopback test  function is used (when the AlSJ71 C24 is not con- 
nected to  the computer) to check that the AlSJ71C24 module is operating 0 i 
normally. This  function is selected by setting the mode setting  switch to "F". 

6.5.1 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 1 

Connect cables to  the RS-422/485 terminal blocks as shown below: 
1 

Signal 
Connections  Names 

Cable 

w I 

Step 2 Set the mode setting switch 

Set the mode setting  switch to "F" to select the self-loopback test. 
(Section 6.3.1 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 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-422/485 communications check 

The checks are then repeated. The checks are completed 
within one  second. The checks are  executed automatically 
by the A1  SJ71  C24. 

(3) Check the LED display status,  as described in  Section 6.5.2. 

Normal : Follow procedure (4) to end the  test. 

Error : Correct the error and repeat the self-loopback test 

4 

i 
f 

i 
.i 
c.( 
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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. ("4"  to "8") 

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

6.5.2 Self-loopback test operations 

Check  Items 

PC CPU 
communication 

check 

RS-4221485 
:ommunications 

check 

Check  Descriptions 

After  writing  data  to  special 
data  register  D9072,  the 
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. 

Checks  data  sent  from 
RS-4221485 connector. 
If normal, A1 SJ71 C24 
changes  data  and 
the  procedure  is  repeated, 
If  not  normal,  an  error  is  indi- 
cated. An error is indicated 
if no cable is connected. 

I I 

Indicator 1 Error  Indicator  LED I Information Flow LED 

(LED No. 14) 'Io I OFF 1 
SI0 

(LED  No. 1) (LED No. 14) 
Flashing 

(LED  No. 2) 

ON m RS-4221485 

PC  CPU  AlSJ71C24 

*The  test continues  even if an error  occured  with  a  checking  item. 

W. 

.? 
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The loopback test checks the  correctness of data  communications  between 
the computer and theAlSJ71C24 using  the  dedicated command (rr) with  the i 
dedicated  protocols  1 to 4. 

The  procedure to execute  the loopback test is as follows: 

Step  1 Connect the computer and A1 SJ71 C24 

Connect  the  cable  between  the computer and  AlSJ71 C24 as c 

described in Section 4.6.2. 

Step 2 Mode switch settings 

Set the mode switch to '5" to "8" to set the  testing interface for the 
dedicated protocol. (Section 6.3.1 gives detail of the  setting method.) 

Step 3 PC CPU start-up 

Turn  the power to the PC  CPU  ON or reset the PC CPU.  The 
AlSJ71 C24  ready signal turns ON  (ready for operation), after which 
the loopback  test can be executed. 

(The  ready signal turns ON  at a few  seconds after the  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 A1 SJ71  C24. 

Section 10.4 gives  the message structure of formats  1 to 4, and 
Section 10.15  gives the loopback command 0. 

(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 A1 SJ71 C24 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 A1 SJ71  C24  and 
the  data  transmitted back from  the A1 SJ71  C24 to  the computer 
are not identical, the  transmission specification settings probab- 
ly  do not  match or the CD terminal is repeatedly  turning 
ON/OFF. Use  the  troubleshooting  charts in Sections 17.3.5  and 
17.3.6 to determine and correct the  problem.  Then repeat the 
loopback test. 

c 

J 
t! 
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(2) I f  data  communications  is not possible 

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

Use  the  troubleshooting  charts in Sections 17.3.2, 17.3.3, and 
17.3.4 to determine  and correct the problem  and  then  repeat  the 
loopback test. 

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

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

Set the mode switches. 

Turn  the power to  the PC CPU OFF/ON or reset the PC  CPU. 

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

.- . i 
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7. SWITCHING THE MODE WHILE  COMPUTER  LINK  FUNCTIONS IS OPERATING 

Switching  the  mode  while computer link function 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 

I Dedicated protocol modes (1 to 4) 

I I / I Bidirectional mode I /  
Mode settings can  be  switched by the following methods. 

(1) Switching  the mode using  an external device 

Dedicated protocol modes - No-protocol  mode *1 
(1 to 4) Dedicated protocol modes 

(1 to 4) 
(2) Switching  the mode using  a PC  CPU 

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

(1 to 4) 
Bidirectional mode 

c 

j 

pd 
t 

7 
f 

w 
No-protocol mode - Dedicated protocol modes 

(1 to 4) 
Bidirectional mode 

Bidirectional mode - Dedicated protocol modes z 
No-protocol mode J 

i 
*1 If the mode is  switched  while computer link function 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 1 OOH to 11 FH) of the A1 SJ71 C24 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. 

d' 
4 

4 
y. 
i 

? 

i 

, 
The  mode  switching timing between the external device  and  the PC  CPU 
must  be adjusted  beforehand. 
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7. SWITCHING THE MODE WHILE COMPUTER LINK FUNCTIONS 
IS OPERATING 

7.1 Precautions When Switching Modes 

Precautions to  take when (a) switching  the  mode of an operating computer 
link function 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. 

(a) In which direction (to/from an external device  and  a PC  CPU) will the 
mode switching  take  place? 

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

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

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

No-protocol  mode Bidirectional  mode 

Bidirectional  mode No-protocol  mode 

(c) Mode switching message structure when doing mode switching in 
the no-protocoVbidirectiona1 modes 

I Mitsubishi recommends switching  the mode from  the PC CPU side  (see 
Section 7.2). I 
(2) A1  SJ71 C24 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 AlSJ71 C24 has  completed  data 
communications (data B - see Section 10.3). 

after an ACK  response. 
Initial processing  (mode  switching  processing) 

External  device  address 119H 

A1 SJ71 C24 \ - - - -  
A 
c 
K 

- - -  

(response) Initial 

A1 SJ71  C24 I 
READY  signal 
Vn7) See Section  7.2.1. 

L c u r r e n t  mode  number 
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When data  communications is done in the no-prot>tocd/bldirectional 
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. 

A1 SJ71 C24 I De+,, h 

C 

When the request-to-send signal (Y(n+l)O) goes OFF, 
mitiil processing (mode switching processing) is  executed. 

2) If the A1  SJ71 C24’s  received  data  read  request signal (Xnl)  is ON 1 
when mode switch  processing is executed,  the  received  data  read 
completed signal (Y(n+l)l) is  turned ON p i  

4 

\? 

3 -  

Data \ L; 
4 

Initial 
processing 

A1 SJ71 C24 
READY signal ?---- 
(Xnn 

See Section 7.2.2. 
Received data 
read request 
signal W l )  

- - - -  

Received data 
read completed 
signal (v(n+l)l) 

- - - -  
t 

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

7 - 3  
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(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 

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

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

Initial  processing 

(about 4 seconds) 
A1 9 7 1  C24 READY - 
signal (Xn7) - - -  - - - -  

Mode switch completed 
signal (Xn9) 

Mode switch request - - - 
signal (Y(n+1)9) 

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

- - - -  - - - -  

- - - -  

- - - -  

Value  at buffer address - - - - \ 
118H (mode  setting 
state storage area) - - - - 

- - - -  
0001 H to  OO04H 0005H 

- - -  
J 
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7.2 M a d e  Switching  Methods 

7.2.1 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 
l O O H  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 7.1  and 
7.2.2). 

CW  command  (see  Section  10.9) 

Writing to buffer Data communications 

External device 

A1  SJ71 C24 

address  1  19H 1 CM be done in the 
I switched  mode. 

A I 
I 
I 
I 
I 

Initial processing I 
(about 4 seconds) I 

A1 SJ71 C24 
READY signal 
Vn7) 

Value at buffer 
address 119H 

I 

L Current  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 A1 SJ71  C24. 

Mode  number  after  switching (see Section 6.5.1). 

Mode switch  request 

U 

1 
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(2)  After the A1 SJ71  C24  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 A1 SJ71 C24 is switched. 

The  value of the special-applications area of the A1 SJ71  C24 buffer is 
returned to a default value  (excluding  the mode switching specification 
area [buffer address  11 9H1). 

(3) The AlSJ71 C24 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. 

llgH 0 2 0 5 H 

Mode  number  after  switching (see Section 6.3.1) 

Mode  switching  completed 

(4)  After rewriting the  value of the higher byte of the  mode  switching 
specification area of the A1 SJ71  C24 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. 

I 
Value  in  the  read  mode  switching 
specification area. 

02H 05H 
I 

Set the higher byte to OOH. I 

OOH 05H 
I I 

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

POINTS] 

(1) Do the foltowing when switching  a  value in other than  the  mode switch- 
ing specification area (buffer address  119H) of the  AlSJ71C24 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. 

(2) The mode of the A1  SJ71 C24 can  be  switched  even if the PC  CPU is in 
the STOP state. 
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7.2.9 SwWdw the mode using a PC CPU 

(1) This section'shows how to switch to  a no-protocoVbidirectiona1 mode 
from a dedicated protocol mode (1 to 4). 

I 
C, Data communications 
I can be done in the 
I switchedmode. I 

Extemal device 

A1  SJ71 C24 
Initial processing I 

(about 4 seconds) ! 

I I I  
Mode switch  request 
signal (Y(n+1)9) 

I 
Value at buffer 
address 1 19H 0065H OOOOH 

f 

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  specification  area  (buffer  address  119H) of the 
A1 SJ71  C24. 

llgH 
Number to be switched (see Section 6.3.1) 

(b) Use  the PC CPU to  turn ON the  mode  switch  request  signal 

(c) The AlSJ71C24 turns the READY signal (Xn7)  of the self OFF and 
(v(n+1)9). 

executes  the following mode switching  processing. 

The mode  of the A1 SJ71 C24 is switched. 

The  value of the special-applications area of the A1  SJ71  C24 
buffer is returned to a default value  (excluding  the mode 
switching specification area [buffer address  119HI). 

c"' 

I 

il 

I 

1 

1 
1 
I 

1 

i 
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(d)  After completing 2) above, the A1 SJ71 C24 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 A1 SJ71C24 
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. 

POINT 

During mode switching, when switching  a value in other than  the mode 
switching  specification area (buffer address 119H) of the  AlSJ71C24 
buffer special-applications area, write any desired value at the  leading 
edge of the A1 SJ71 C24 READY signal (Xn7) just after the  signal has turned 
ON. 
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(2) This  section shows  how to switch  from  a no-protocol/bidirectional mode 
to a dedicated protocol mode. 

External device 

I 
l-w Data communications 
I can be done  in the i switched mode. 
I 
I 

A1  SJ71 C24 

AiSJ71 C24 READY 
signal (Xn7) 

Initial processing I 

n-dtbodr 

(3) 

Mode switch completed 
s i e d  (xn9) 

Mode switch  request 
signal (Y(n+1)9) 

I 
Value at buffer 
address 1 19H 0005H OOOOH 

f 

Sequence program E3 
1 

The  operations and processing of the signals timings  given in the figure 4 
are  explained below. p; 
(a) Use  a PC  CPU to write the mode number to be  switched to the mode 7 

switching  specification  area  (buffer  address 119H) of the d 
A1 SJ71 C24. 4 

Number of the  mode  to be switched (see Section 6.3.1) nj 
Example:  dedicated  protocol  mode 1 ... 

(b) Use  the PC  CPU to  turn ON the  mode  switch  request  signal c 

(c) The AlSJ71C24 turns the READY signal (Xn7) of the self OFF and 
(v(n+1)9). -6 

I 
d 

executes  the following mode switching  processing. L 

Lli 

buffer is returned to a default value  (excluding  the mode i 
switching specification area [buffer address 119H1). 

The mode of the A1 SJ71 C24 is switched. 

The  value of the special-applications area of the AlSJ71C24 

t 
8 

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

i 
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7. SWITCHING  THE MODE WHILE  COMPUTER LINK FUNCTIONS 
IS OPERATING 

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. r POINT 

When switching  a  value 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 
A1 SJ71 C24 READY signal (Xn7) just after the signal has  turned ON. 
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8. CONTROLLING SEND CONTROL DURtNG DATA COMMUNICATIONS 

The A1  SJ71 C24 controls data  communications  between the A1  SJ71 C24 and 
an external device by using DC codes (DCl/DC3 or DC2/DC4). 
The send control function, interfaces, and  send control are  valid in the modes 
indicated below: 

Trmsmisdon 
Control 
Functlon 

DC code  control 

Control  Method  interface 

DCl /DC3  send 
control 

I DCl/DC3 send I 
kEEzx-l Rs-422/485 

control 

control 

Modes  In  Which  Send  can  be 
Controlled 

Remarks 

Protocol 

l o l - l - l  
I I 1 I 

Controlled  via 

end RS-485 
interfaces. 

both  the RS-422 

I o I o I o I  

Mode  Number 

0 : Valid  (send  can  be  controlled) 
- : Invalid 

8.1 Precautions  During  Send  Control 

This  section  gives  the  precautions to take when the  send control function is 
used. 

(1) Items set  for both an external device and the CPU. 

Set the following items for both an external device  and  the CPU: 
(a)  Set  whether the send control function is  used or not. If it is used, 

(b)  Set when the  send  is controlled. 

(c)  Set which codes  (DC1 to DC4) are used to control the send. 

set  how to control data  communications. 

(Each code for the computer link can be changed if necessary.) 

(2) Setting whether the  send control function is used or not 

The  values set in  the send control designation  area  (address 11AH) of 
the buffer when the send control function is or is not used or  not are 
given  below: 
The  values in  this area must  be set/changed when power to the CPU is 
turned ON, when the CPU is reset, or when the mode of the AlSJ71C24 
is changed. 

4 I to I See  Section 
6.3.1. I 

I Modes bidirectional 
No-protocol/  Dedicated 

Drotocol I 
DC code  control 

Value  set 
0101 H, 0201 H, or 0301H 

is  not  used 
control 0001 H control  function 
for  send When  the  send See  Section 9.5. 
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8. CONTROLLING SEND CONTROL DURING DATA COMMUNICATIONS 
MELSEC-A 

(3) DC code control 

(a) DCl/DC3 sendheceive  can  be controlled when  full-duplex  data com- 
munications  between  the  computer  link  and  its  communicating 
device  is  performed. 
When half-duplex communications  is  performed, do  not execute 
DCl/DC3 control. 

(b) The same data  used as  any  of the DC1 to DC4  codes  cannot be 
included in  the user data. 
If the same data must be  used as part of  user data, do either of the 
following: 

Change the DC  codes (see  Section 9.5.2) 
Do not  use the  send control function. 

POI NT 1 
The computer link will execute  the  corresponding DC code control if the 
user data  (received  from an external device) contains  a DC code  during 
DCl/DC3 or DC2/DC4 receive control. When  the CPU requests this 
data to be transmitted, if this data  includes DC code, the  data will be 
transmitted  unchanged. 

/ 
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8.2 DCl/DC3  Send  Control 

This section  describes DCl/DC3 send control. 

(1)  What is DCl/DC3 send control? 

When, during  communications in  the no-protocol  mode,  an external 
device  is  informed whether or not the A1  SJ71 C24  can  receive  data  using 
DC1  and DC3 codes, this is called DCl/DC3 send control. 

(2) Control  operations 

External device I Data Data 
I I 

A1 SJ71  C24 
C 
D 

1 - 
I I 
I I 

A1 SJ71  C24 memory 
(OS area) 

A1 SJ71  C24 memory 
(OS area) 

279 I bytes 

1 T 
(Data storage) l l  i (Data storage 

-I I :: more 
Vacant  area bytes 

( from the sequence program ) After data has been  read 

(a) Clearing  received  data  (see  Section 11.5 (5)) not  only deletes  data 
in  the no-protocol  receive buffer, but also in  the OS area. 

(b) If the vacant OS area  has no free bytes, attempting to receive  more 
data will cause  an S I 0  error. 

In  this  case,  the SI0 LED  goes ON and the  received  data will be 
ignored  until  there  are  enough free bytes in  the vacant OS area  (see 
Section 6.2.2). 

POINTS I 
(1) When power to  the CPU is turned ON, when the CPU is reset, or 

when the  mode of the AlSJ71C24 is changed, DC1 code  is not 
transmitted to an external device. 
The CPU remains in the same state as after transmitting DC1  code. 

(2) It  is possible to change  the DCl/DC3 codes to be transmitted. 
Section 9.5.2 gives details about  how to change these  codes. 
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8. CONTROLLING SEND CONTROL DURING DATA COMMUNICAT10NS 
M&LSEC-A 

8.3 DCI/DC3 Receive Control 

This section describes DCl/DC3 receive control. 

(1)  What is  DCl/DC3 receive control? 

When the A1 SJ71 C24 is informed whether  or not an  external  device  can 
receive data  using OC1 and  DC3 codes, this is called DCl/DCS receive 
control. 

(2) Control operations 

(a) Receiving  DC3 code from an external device  interrupts A1 SJ71 C24 
data transmission. 
The user cannot access the received DC3 code. 

(b) Receiving DC1  code from an external device resumes data  transmis- 
sion. (Data from the point of interruption  can now be transmitted.) 
The user  cannot  access the received DC1 code. 

- - 
D 

1 3 
C C 
D 

External device 
A1  SJ71 C24 Data Data 

(c)  After  DC1  code is received, any additional DC1 code which is 
received is ignored and will  be removed from  the  received data. 

,POINT/ 

When power to  the CPU is turned ON, when the CPU is reset, or when 
the mode of the  AlSJ71C24  is changed, DC1 code is not transmitted 
to  an external device. I The CPU remains in the same state as  after transmitting DC1  code. I 

I .I 

J 

J 
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8.4 DCWDC4  Send  Control 

This  section describes DC2/DC4 send control. 

(1)  What is DC2/DC4 send control? 

When, during  data transmission to an external device, the  AlSJ71C24 
places DC2 code before  the  data  head  and  DC4 code after the data end, 
this is called DC2/DC4 send control. 

External  device 

I 
c c 

Send  sequence 
(In  the  no-protocol  mode) 

Send  sequence 
(In  the  bidirectional  mode) 

8.5 DCWDC4 Receive  Control 

This  section describes DC2/DC4 receive control. 

(1)  What is the DC2/DC4 receive control? 

When the  data between DC2 and DC4 is treated as valid during  data 
receive by the  AlSJ71C24 from  an  external  device, this  is  called 
DC2/DC4 receive control. 

(2) Control operations 

(a) When receiving DC2 code from an external device, the  A1  SJ71  C24 
treats the data as valid  until  DC4 code is received. 

The user  cannot  access the received DC2 code. 
(b) When receiving DC4  code.from  an external device, the A1  SJ71 C24 

treats the data as invalid  until DC2 code is received. 

The user  cannot  access the received DC4 code. 
(In  the  no-protocol  mode) *1 

D 

4 2 2 4 
C Data C  Data C Data C 
D D D 

Stored  in the buffer lgno!ed by the  Stored  in  the  buffer 
of the A1 SJ71  C24 or A1 sJ71  c24 of the A1  SJ71  C24 or 
the OS receive  area.  the OS receive area. 

External  device 

A1 SJ71  C24 
t 

(c)  After DC2 code is received, any additional DC2  code  which is 
received is ignored and will be removed from  the received data. 

*1 Message  in 
dedicated 
protocol  1 

D E  
C N  * External  device 
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9. INITIAL SETTitdG OF TRANSMISSION CONTROL DATA  TO 
BUFFER MEMORY 

M L S E G A  
9. INITIAL  SETTING OF TRANSMISSION  CONTROL  DATA  TO  BUFFER MEMORY 

The buffer memory has a special applications area for setting transmission 
control  data for communications with  external devices (see Section 5.4). 

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 10.14 discusses the special applications area used with the on- 
demand function of the dedicated protocol. 

POINTS I 
(1) This section only applies to changing preset default values. It does 

(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. 

not cover data communications using  these default values. 

(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 A1  SJ71 C24. 

I 
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9. INITIAL SElTiNG OF-TRANSMCSSiON CONTROL DATA TO 
BUFFER  MEMORY 

., 6 -  3 . L .  , - MEL-4 
9.1 Reading Transmission  Error Data 

This  section  explains  the  contents of the buffer memory area where the 
OWOFF status of the error LEDs  are stored. It also shows how to turn LEDs 
which  are lit OFF. 

9.1.1 Reading the error LED display status 

(1) Error LED display status storage  area 

The ON/OFF status of the error LEDs are  stored in address 101 H of the 
buffer memory (see below). 

1 ° I H - E  

b15  b14to  b4  b3  b2 b l  bO 

C/N (LED  No.11) 
P/S(LED No.12) 
PRO (LED  No.13) 
SI0 (LED No.14) 

1 : LED lit L error  occurred 
No-protocol send  data  length error 

no error ( Section 11.6  gives  details.) 
0: LED  not lit 

(2) Program  example to read  the error  LED display  status  storage  area 

This  gives an example of a  program  using  the  sequence  program [FROM] 
to read  the error  LED display ON/OFF status stored in buffer memory 
address 101 H. 

Program example to read the error  LED display status storage  area 
(A1 SJ71 C24 I/O addresses 80 to 9F) 

1-1 kd FROMP I HE I H101 DO K1 Read  the  contents of 
I the  error  LED  display  status 
I storage  area  to  address DO 

b15  b14  to b4  b3 b2 b l  bo ... This Shows that  the  PRO  (LED NO.13) is ON. 

I -1 I I I I occurred. 
This  means  an  RS-422/485 protocol error  has 
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9. INITIAL SETTkNG OF TRANSMISSION CONTROL DATA TO 
,BUF,FER MEMORY MELSEC-A 

9.1.2 Turning OFF error LEDs 

I 
.--. 

When an errur 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.11) 
P/S (LED No.12) 
PRO (LED No.13) 
SI0 (LED No.14) 

1 : Turn-OFF request 
0: No processing 

No-protocol send data 
error clear 

1 : Clear request 
0: No processing 

(2) Program example to turn OFF error LEDs 

A sequence program example to  turn OFF  LED C/N (LED  No.11) is given 
below. 

' I  

J 

ti TOP I H8  H102 HOOOl K1 
I 
I 

I 
b15  b14  to  b4  b3  b2 b l  bO 

102H 0 0 0 1  0 

(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 
101 H is cleared when the LED turn-OFF request is made. Data at 
address 102H remains as written. 

(3) I f  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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9. lN1T.lAL 5ETTsNQ~OB :TRfiNSMSS10N CONTROL'DATA TO 
BUFFER  MEMORY 

9.2 Settings in the  No-Protocol  Mode 

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

9.2.1 Setting the neprotacd mode receivecompleted code (for receive with variablelength 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. 

ietting  method 1 
b15 to b8  b7 to bO 

Buffer  memory address 1 OOH 0 01 Default ODOAH (CR, LF) 

Always  write OOH to the higher 8 bits } is 
Enter the required  completed code When 

complete 

'OINTS 1 
(1) The  completed  code can be set to any value  which makes 1  byte  in 

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

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

(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. 

ON) 

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

Write the ASCII code for ETX (03H) to 
buffer  memory address 1 OOH 
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9. 1 
I 
tITIAL SETTING OF TRANSMISSION  CONTROL  DATA TO 
UFFER  MEMORY MELSEC-A 

9.2.2 Specifying  no-protocol  receive  completion data length (fixed length) 

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

h 

', 

I 

Setting  methodl 

Buffer  memory  address  108H 

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

!POINTS [ 
(1) Set the  length of data to complete the data  receive in the following 

ranges: 

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

Length of data  received 5 no-protocol mode buffer size x 2  (when  byte 
units are set) 

If the received  data length is larger than  the  no-protocol  mode buffer 
size, then it is automaticalty  set equal to  the  no-protocol mode buffer 
size. 

(2) Section 9.2.3 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: 

,bl 5F to b 8 p  to FbO, 
&- Write  FFFFH. 

Buffer  memory  address  1 OOH 
Buffer  memory  address 108H 

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

Example I 
To set the  fixed  length at which  data  receive  is  complete to 15 words in the  case of the  read 
of received  data only by fixed length (AlSJ71C24 I/O addresses 80 to 9F) 

I (Sequence  Program) 

To specify  the  fixed  length,  write  HFFFF 
to  buffer  memory  address 1 OOH. 

I TOP H8  H108  K15 K1 
Write '15' to  buffer  memory  address  108H. 
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9.2.3 Setting a word oc byte unit in the f?o-pvotoCol mode 

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

\ '  u 

I 

s - 

I 

Example] 
To set the byte unit (A1  SJ71 C24 I/O addresses 80 to 9F) 

(Sequence  Program) 

t-( TOP I H8 I HI0-H K1 K1 Write  address '1' 103H. (byte unit) to buffer  memory 

betting method I 

Buffer  memory address 103H -1 (Default 0: word  unit) 

L Write 1 . 

[ 
0: word unit 
1: byte unit 

SOlNTS 1 
(1) The  word or byte unit set  here  only applies to comunications  data in 

the no-protocol/bidirectional mode and on-demand  data  using  a dedi- 
cated protocol. 

(2) Set bits b l  to b15 of address 103H to either 0 or 1. (The AlSJ71C24 
will ignore  the settings.) 
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9. tNITlAL  SETTING OF TRANSMISSION  CONTROL  DATA TO 
BUFFER  MEMORY 

MElSEC-A 
9.2.4 Setting a buffer memory  area for no-protocol  send 

This  section  describes how to set the A1  SJ71 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 setting area  (address 112H) is set to " l a ,  this 
memory area is set for bidirectional mode transmission. 

jetting method] 
~~~ ~~~~ ~ ~~ ~~ 

1 Write the head  address in hexadecimal 

b15  to bO 

104H  (Head  address  setting)  (Default : OH) 
105H  (Buffer  size  setting)  (Default : 80H) 

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

POINTS 1 
(1) Buffer memory addresses 100H to 11  FH are for the special applica- 

tions area  and  should not be set. 

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

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

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

Ixample I 
To set the  head address to 120H and  the memory size to 1 OOH (A1  SJ71 C24 1/0 addresses 
80 to 9F). 

Sequence  Program 

1 I I TOP 1 H8 -4 Write  H120  to  buffer  memory  address  104H. 

I TOP-- Write H1OO to  buffer  memory  address  105H. 

Address  Buffer  memory 

OH - 
104H 
105H 

120H 

to 

21 FH 

DFFH 

for the  nc-protocol send 

Buffer memory area for 
the  noprotocol send 

--- ------ 

Shows  that  the  head  address is 120H. 
Shows  that  the  memory size is 1 OOH. 

. Area  for  no-protocol  send (1 OOH addresses) 
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9.2.5 Setting a buffer memory area for no-prdotxtreceive 

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 11 2H) is set to "1 *, this 
memory area is set for bidirectional mode  transmission. 

istting methodl 

I Write the head address In hexadecim 

106H  (Head  address setting) (Default : 80H) 
107H  (Buffer size setting)  (Default: 80H) %!z Write the memory size (number  of 

addresses) in hexadecimal. 

POINTS I 
(1) Buffer memory addresses 1 OOH to 11 FH are for the special applica- 

tion area  and  should not  be set. 

(2) Make sure that the specified range does  not overlap  the  no-protocol 

(3) Buffer memory address 107H should  include  the  storage  area of the 

(4) If any range except the user area is set, the A1 SJ71 C24 will execute 
operations with defaults including the areas mentioned in (2) above. 

mode  send  area or the  on-demand  data area. 

no-protocol  receive  data length. 

~ x a m p ~ e ]  
To set the  head  address to 300H and  the memory size to 120H (A1 SJ71 C24 I/O address 
80 to 9F). 

(Sequence  Program) 

TOP I H8 I H106 I H300 I K l  Write  H300  to  buffer  memory  address  1061 

I TOP I H8 I H107 1 7 -  Write  H120 to buffer  memory  address 107t 

r 
Address  Buffer  memory 

106H 
- 107H 

300H h.bngthstawareafa 

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

1 41 FH 1 :rea) 1 received data  storage 

Area  for  no-protocol  send  (120H  addresses) 

DFFH 1-1 

. . - .  
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9. INITIAL SETTING OF TRANSMISSION CONTROL DATA TO 
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9.3 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. 

Setting the bidirectional mode (address 112H) 

Set  the  switch to  "1 ' I .  

Setting  the  time-out check time  (address 11 3H) 

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 12.5.1). 

Valid/invalid  setting of data at simultaneous  transmission  (address 
11 4H) 

Set  the  data  transmitted  and  received by the A1 SJ71 C24 to valid/invalid 
when a computer  and the  AlSJ71 C24 begin  simultaneously  full-duplex 
send in the bidirectional mode (see  Section 12.6). 

Setting the check  sum enable/disable  (address 11  5H) 

Set  whether the check  sum  code is added or not added to the  message 
when transmitted  between  the A1 SJ71 C24 and  a computer in the bidirec- 
tional mode.  (see Section 12.5.2 (4)). 

This setting is  unrelated to the check  sum setting (for dedicated protocol) 
with SW12 of the A1 SJ71  C24. 

~OINT I 
Sections 9.2.3 to 9.2.5  give  the settings of the following areas  used  in  the 
bidirectional mode. (Since  the  explanations in Sections 9.2.3 to 9.2.5 are 
for the  no-protocol mode, change  the mode from  non-protocol to bidirec- 
tional when referring to these sections.) 

Bidirectional word/byte setting area: . , . , . Section 9.2.3 

Bidirectional send area: . . . . . . . . . . . .  Section 9.2.4 

Bidirectional receive area: . . . . . . . . . . .  Section 9.2.5 
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Setting method I 

(1) Bidirectional  mode 

b15 to bO 
Buffer  memory 
address 1 12H (Default: 0) 

0:  No-protocol mode 
1 : Bidirectional mode 

POINT] 
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 11 3H (Default: OH) 

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

1 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 valid/imralid at simultaneous  transmission 

b16 to b8 b7  to bO 
Buffer  memory 
address 11 4H -1 (Default: OOOOH) 

Write 1 or 0. 
0: Received data valid: 

1 : Received data invalid: 
The  ACK cede ia transmitted after receiving data. 

Received data is Ignored. 
Write 1 or 0. 

(4) Check sum enable/disable I 0: Send data valid: 

1 : Send data invalid: 
Waits  for the response message after sending de 

Data  send error occurs  and the operation ends. 

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

T 
Write 1 or 0. 

0: Check  sum  enable  added. 
1 : Check  sum disabled not added. 

9- 10 



9. INITIAL  SETTING OF TRANSMISSION CONTROL DATA TO 

..? 

BUFFER MEMORY MELSEC-A 
ietting  method I 

(1) Setting  the bidirectional mode with the following conditions (A1  SJ71 C24 
I/O addresses: 80 to 9F) 

1) Set the bidirectional mode. 

2) Set the  time-out check time  to 2 seconds.  The  setting  value  is 20 

3) Set the  send  data to "invalid"  and  the  received  data  to 'valid' for 

(1 4H). 

simultaneous  transmission. 

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

Write '1' to buffer  memory  address  112H. 

I TOP I H8 I H113 Write  H14  to  buffer  memory  address  113H. 
I 

4 TOP [ I ~ 1 1 4  1 ~ 1 0 0  I ~1 Write  H100 to buffer  memory  address  114H. 

TOP I H8 I H115 1 7 -  Write '1 ' to  buffer  memory  address  115H. 

(2) Setting the bidirectional mode with the following conditions (AlSJ71C24 
I/O addresses: 11 0 to 12F) 

1) Set the bidirectional mode. 

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

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

4) Set the check  sum to  "enable". 

(Sequence  Program) 

1 TOP I H11 I H112 I K1 I K1 Write '1 ' to buffer  memory  address  11  2H. 

Leave  settings of buffer  memory  addresses 
11 3H for 11 5H  for  defaults. 

9 -  11 



9. INITIAL SET7NH3 .OF TRANSMlsSlON CONTROL: DATA TO , 

.,BUFFER MEMORY 

9.4 Mode Switching  Setting 

* M€+&€C-A 

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

9.4.1 Reading the mode setting status 

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

Specification method 

1 1 8 ~  w e  mode number cumentry being executed is stored (4 to 8). 

Sample  read 

Sample  program for reading  the  mode  number  currently  being  executed 
(l/O addresses 80 to 9F of the A I  SJ7'1 C24) 

I-+FROMP~ H-- K1 Read from buffer  address 11 8H to W. 

9- 12 
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9. INITIAL SETT1N.G OF TRANSMtSSION CONTROL DATA TO 
BUFFER  MEMORY 

MELSEC-A 
9.4.2 Modeswitchingspecificationsetting 

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

becification method I 

119H 
b15 to b8 b7 to bO 

Mode number (4 to 8) to be switched 

4 0: The mode is not switched. 
1: Mode switch  request. 
2: Mode switch  completed  (written by the A1 SJ71 C24) 

Sample specification 

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

TOP I H8 I H119 I H i 0 5  I K1 Write the mode  switch  request. 

9- 13 



9.5 Send  Control  Setting 

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

9.5.1 Send control setting 

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

ipecification  method 
b15 to b10 b9 b8 b7 to b l  bO 

11AH I (Defautl 0)  
L C  t 

WriteOor1 
0: DTR control  disabled 
1 : DC  code  control  enabled ...... st the contents  of 

control with bits 8 and 9 

0 :  Without DCl/DC3 control 
1 : With DC1  /DC3  control 

Write 0 or 1 
0:  Without DWDC4 control 
1 : With DC2/DC4  control 

IPOINT~ 
To change  the  send control method, make sure that communications  is 
not being  done with a sequence program (I/O signals (XnO), (Xnl), 
(Y(nt1)l) are OFF). 

sample specification I 
(1) When 'with DCl/DC3 code  control' is selected (I/O addresses 80 to 9F  of the A1  SJ71  C24) 

(Sequence  program) 

t-4 Write  H0101  to  buffer  address  11AH. 

(2)  When sendreceive  is  controlled  using DCl/DC3 (Utilizing a l l  DC  code  control  functions) 

(Sequence  program) 

Write  H0301 to buffer  address 11AH. 

(3)When  the  send  control  function  is  not  used 

(Sequence  program) 

bt-l Write HWOO to  buffer  address 11AH. 

L- 

C! I 

1 
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9. INITIAL SETTING OF TRANSMISSION CONTROL DATA TO 
BUFFER MEMORY MELSEC-A 

9.5.2 Changing codes DC1 to DC4 

This  section  describes how to change  codes  and  gives  an  sequence  program 
example. 

Even when only  one code  is changed, designate  its counter code as well as 
the code. 
(For  example, to change DC1, both DC1  and DC3 must be  designated.) 

ipecification  method I 
b15 to b8 b7 to bo 

DC1 code  (default:  11  H) 

DC3  code  (default:  13H) 

b15 to b8 b7 to bo 

I DC2  code  (default:  12H) 

DC4  code  (default:  14H) 

POINTS I 
(1)  Codes  DC1 to DC4  can be changed  from OOH to FFH respectively. 

(2) Set different values for each code. 

iample  specification (A1  SJ71 C24 1/0 addresses 80 to 9F) 

(1) When changing the DC1  code to 91H and  the  DC3  code to 93H (Sequence program) 

(Sequence  program) 

TOP I HE I H l w k l  
Writes  91  H (as the  DC1  code) and  93H (as the DC3 code) 
to  address  11  BH in the  buffer. 

I Writes 101 H to address  11A in the  buffer. 

(2) When changing  codes DC1 to  DC4  to  values 91 H to 94H respectively (Sequence program) 

(Sequence  program) 

Writes  91  H (as the  DC1  code)  and 93H (as the DC3 code) 
to address  11  BH in the buffer. 

TOP HE H11C  H9492 K1 Writes 92H (as the  DC2  code)  and 94H (as the DC4  code) 
to address 1 1 CH in the buffer. 

I Writes 301 H to address  11AH in the buffer. 

POINT\ 

To alter the DC codes in the default state, after changing the values in 
addresses 11BH to 11CH in the  buffer,  designate  'with  DCl/DC3 code 
control' and 'with DC2/DC4 code control' using  address l l A H  in the 
buffer. 
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This chapter explains  the detaik and methods of specifying control protocols 
1 to 4 along with examples. 

10.1 Data  Flow In Communications  with  Dedicated  Protocols 

(1) The computer  reads data  from  the AlSCPU 

AlSJ71C24 AlSCPU 
12) Command I n  (2) Command 

7  Various  data 
( 10) Response 1 1 1  
(7) Various  data 
( 10) Response 

Device  memory  information 
Extension  file  register 

Sequence  program 
Microcomputer  program 
Comment 
Parameter 
PC CPU information 

information 

Datacom- 
munkatiom 

program 

(2) The computer  sends data to the AlSCPU 

Computer 
AlSJ71C24 

(2) Commands,  data,  etc. 

Device  memory  informatlon 
Extension  file  register  infor- 

Sequence  program 
Microcomputer  program 
Comment 
Parameter 
PC CPU  information 

mation 

I I I I 

Data com- 
munkatims 

1 I I . .  1 

(3) The AlSCPU sends  data to  the computer 
I 

Q 
Computer 

AlSJ71C24 AlSCPU 
i 

(5) Data 

On-demand  data 

(6) Read 
(1) Send request + 
Data  write  request 

munications 

IRE MARK^ 
The OS (operating  system)  shown in the above  illustration6 is  the  software  that  uses  resources 
such as the  PC  CPU,  memory,  terminals,  files,  and  network  efficiently. 

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

10- 1 
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MELSEC-A 

10.2 Programming  Hints 

10.2.1 To write  data to the special use area in b u m  memory 

Buffer memory is not backed up by a battery. 

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

Only  TO instruction can be used to  write  data to  the  special  use area 
(iOOH 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. 

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 read/write (CR/CW command) function 
On-demand function 

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

Example: I 

1 
FFH 

1 b b i  Jpeciat use 

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

11 FH System area 
120H 

I 

If the designation is made to process the send/receive data in the 
no-protocol mode or bidirectional mode in units of words or bytes, the 
on-demand data is processed in  the same designated unit. 

f 
' .- 
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10.2.2 A1 SCPU operation  during  data  communications 

AlSCPU scan time 

In response to  the access  request from  the A1 SJ71 C24, the A1 SCPU 
processes only a single request in each END processing  while  the A1S 
CPU is running. 

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 AlSCPU, see Appendix 4. 

Scan  time is extended  approximately 0.2 msec when the A1 SJ71 C24 is 
loaded,  even  if  the AlSCPU is not linked. 

Simultaneous access 

Because  the AlSCPU executes  only a single  processing  in END 
processing, if the A1 SCPU is accessed by more  than  one A1 SJ71 C24, c\ 
access to  the A1 SCPU is  suspended until other processing is completed. 
Thus,  the number of times  scanning is done is increased. 

n L' 
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10.2.3 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 PC CPU is reset with  the reset 

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

NAK response  from  the A1  SJ71 C24 

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. 

Data link error processing 

The  A1 SJ71 C24  enters  the standby state (see  Section 5.3 I/O list for PC 
CPU) if a  data link error occurs  during  data  communications  with  a 
AlSCPU (the AlSCPU number being other than FFH) on MELSEC- 
NET/B. 

If an  error is  detected by the computer when executing the  time  check, 
send  a clear command (EOT or CL,  see  Section  10.4.5 (1)) to  initialize 
the  transmission sequence. 

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. 

Replacement of a PC  CPU on data link system 

If the model name of a PC CPU changes, when replacing  a PC CPU on 
data link system  after starting up  an AlSJ71 C24, start up again  an 
A1  SJ71 C24. 

(Power supply reset of the PC  CPU  of a  self/CPU  reset/mode  switching 
of an A1 SJ71 C24) 

In the 1 :n multidrop  connection 

When a  send is started again, before  a sender  (computer) finishes 
receiving data  from  the receiver (A1 SJ71 C24), a parity error occurs. 

After a receiver (AlSJ71C24) finishes receiving data, a sender  must 
transmit data. 

switch. 
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10.3 Basics of Dedicated  Protocol  Control  Procedures 

(1) Reading  data by the computer from the A1 SJ71 C24 

A1 SJ71 C24 

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

(b) Area 6 indicates transmission  from the A1  SJ71 C24 to  the external 

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

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

(d) Area C of the  program  completes  data  communications (whether 
communications  are  being carried out or not) and  permits  the  next 
data communications to be carried out. 
When area  C  data  is  transmitted,  it  is  not  processed by the 
A1 SJ71  C24. 

A1 SJ71 C24. 

device. 

(2) Writing  data by the computer to the A1 SJ71 C24 

C 

i 

I 

E l  
L' 

Computer 

A l  A1 SJ71 C24 

N ; I AreaA 
I ) L ;  

i AreaB 

I C "  ! 
(a) Area A indicates  transmission  from  the  external  device  to  the ? '  A1 SJ71 C24. 1 

4 

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

(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.) 

device. 
4 
L * i 
4 

i 
t 
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IO. COMMUN-ICATIONS UStNG DEDICATED PROTOCOLS 
f4MiLSEC-A 

10.4 Basic  Formats of Dedicated  Protocol 

There  are 4 formats of control protocol. These control formats  are  selected 
by the mode setting switch  (see  Section  6.3.1).  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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10.4.1 Control format 1 

To read  data 
from the  PC 
CPU to  the 
computer 

To  write  data 
from the 
computer to 
the  PC  CPU 

Remarks 

St No. : Station number 
I 

Control Protocol 

Transmission sequence 

- *  
H L H  L 

or 

I I H , L I H , L I  I IH ,L I  
or 

No. mde 
H L H L H L  

I IH.LIH,  LIH I L I I I H  .L I  
AlSJ71Q4 

111, 
Transmission  sequence 

or W] 
H L H   H L  

(1)The  sum  check  is  enabled by DIP  switch  12. 

(2)The  sum  check  is  made  for  characters  marked "** in  these  diagrams. 
(3) In  these  diagrams,  the  contents of "character  area A', "character  area B', and  'character  area C' 

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

The  sum  check  code  only  exists  when  the sum check  is  enabled by turning  DIP  switch  12 ON. 
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10.4.2 Control format 2 

Description 

To read  data 
from the PC 
CPU to  the 
computer 

To  write  data 
from  the 
computer  to 
the  PC  CPU 

Remarks 

st No. : Station number 

Control  Protocol 

Transmission  sequence 
L H L H   L H  L 

or 

or * 

H L H L H L  

Transmission sequence 
IH  ,L IH,  L I H , L I  

or 

H L H L H L H L  

(1)The  sum  check  is  enabled by DIP  ewitchl2. 

(2)The  sum  check  is  made  for  characten  marked "* in  these  diagrams. 
(3) In  these  diagrams,  the  contents of 'character area A', 'character  area B', and  "character  area C' 

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

The  sum  check  code  only  exists  when the sum  check  is  enabled by turning  DIP  switch  12 ON. 
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10.4.3 Control format 3 

De8cription 

To read data 
from  the PC 
CPU  to  the 
computer 

To write  data 
from  the 
computer  to 
the  PC  CPU 

Remarks 

St. No. : Station number 

Control  Protocol 

Transmission  sequence 
L 

or 

m] 
H L H  

or 

H L H L   H L  

P 
Transmission  sequence 

or 

H L H  L H L  

(1)The  sum  check  is  enabled by DIP  switch  12. 

(2)The mum check is  made  for  characters  marked '*. in these  diagrams. 
( 3 ) h  these dingrams,  the  contents of 'character  area A', 'character area 8', 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. 

The sum check  code  only  exists  when the sum  check is enabled by turning  DIP  switch  12 ON. 
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10.4.4 Control format 4 
St. No. : Station  number 

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 
L 

No. R F 
H L H  L 

or 

H L H L H L  

I I ' I ' I '  I I 1 ' 1 ' 1  - 
Transmission  sequence 

or 

No. code 

H L H L H L  

(1)The  sum  check  is  enabled by DIP  switch 12. 

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

The  sum  check  code  only  exists  when  the  sum  check  is  enabled by turning DIP switch 12 ON. 
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10.4.5 Setting protocol data 

(1) Control  code 

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

Signa’ (Hexadecimal) 
Code 

Description (Hexadecimal) 
Code Description 

NUL 

Clear OCH CL Start of Text 02H STX 

Line Feed OAH LF Null OOH 

ED( Carriage Return ODH CR End of Text 03H 

I 04H 1 Transmission 
End of 1 NAK 1 15H I Negative 

Acknowledge 
I I I I I 

ENQ Good 47H  G Enquiry 05H 

ACK No Good 4EH N Acknowledge 06H 

(a) The NUL code (OOH) is  ignored in all messages. If  a NUL code  is 

(b) In format 3, control code ‘GG” is  equivalent to ACK and ‘NN” is 

included in a message, it  is  processed as if it  did not exist. 

equivalent to NAK. 

(c)  After receiving an EOT  or CL code,  the A1 SJ71 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 
AlSJ71 C24. 

Format 1 to 3 

Computer 
- Or 1 

A1 SJ71 C24 

Format 4 

A1  SJ71  C24 

(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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10. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

(4)  PC  CPU  number 

L 

,' 
: I  

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

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

(a) Accessing PC CPUs of other stations in a MELSECNET(/B) 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(/B) equipped  with A1 SJ71 C24 

1) When computer and master station are connecterd 

MELSECNET local  and  remote I/O stations: Set  each  slave link 

MELSECNET/B local stations: Set each slave link station num- 

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

(c) The range of PC  CPUs which can be accessed by setting the PC 

station number  (1 to 64) in hexadecimal (O1H to 40H) 

ber  (1 to 32) in hexadecimal (01  H to 1 FH). 

CPU  numbers is shown below. 

1) MELSECNET 

1-1 : M Master  station (1 st  tier) i 
: L1 ........ Local  station  (2nd tier) : 
; L2/m....  Local  station  (2nd  tier) ; 

; ~3 ........ ~ o c d  station  (2nd  tier) i 
: R4 ....... Remote I/O station  (2nd tier) i 
; I1 ......... Local  station  (3rd  tier) : 

-1 i 12 ......... ~ o c a l  station  (3rd  tier) : 
i r3 ........ Remote I/O station  (3rd  tier) i 
: 14 ......... Local  station  (3rd  tier) i 

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

I I 

-1 I 
Master  station 

I 
I 

I I 

I 

I 

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

I AlSCPU  Loaded I PC  CPUs to Which a Link  is  Possible  (PC  CPU  Number) I 
with AlSJ71 C24 

Connected 
(FF) to Computer 
Self M (0) 14 (4) r3 (3) 12 (2)  I1  (1) R4 (4) L3 (3) (2/0) L1  (1) 

M 

X X X X X 0 X X 0 I1 
X X X X X X X 0 0 L1 
X X X x 0*1 0 0 0 0 - 

- 
- . 

o... . . .  Access  to all devices possible by setting  appropriate 

o*l .... Access  to  special-function  module  buffer  memory  possible by 
PC  CPU  numbers 

setting  appropriate  PC CPU numbers 
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I POINT I I 
Communications i s  not possible  with  AOJ2CPUP23/R25 or 
AOJ2CPUP25/R25 CPUs. 

2) MELSECNET/B 

[ C o m p u t e r l I C o m p u t e r ]  

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

I L2 Local  station 
I L1 

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

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

A I  SCPU  Lorded 
with A1 SJ71 C24 

Connected 
t o  Computer 

M 
L1 

PC CPUs to Whlch a Link Is Possible  (PC CPU Number) 

0 

0 0 

- 0 0 0 

- 

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

3) Mult  mode of MELSECNET and MELSECNET/B 

MELSECNET is used for the 1 st 2nd tiers, and MELSECNET/B 

......... 

is used for the 3rd  tier 
r - - ' - - - - - - - - ' - - - - - - - - - - - - - - - - - - - -  

........ 
7 

I L1  Local  station 
! M Masterstation  (1st  tire) I 

2nd tire : : W m  ..,, Local  station  [2nd tire! ; 
Master  station 

........  oca^ station 

......... Local  station  (3rd  tire 
....... 

......... 
I I3 ......... Local  station [%!;E{ I 12 Local  station 

o...... Access to all devices possible by setting  appropriate 

0 1  .... Access to special-function  module  buffer  memory  possible 
PC  CPU  numbers 

by  setting  appropriate  PC  CPU  numbers 

IPOINT~ I 
I I 

COtnmUniCatiOnS with  an AOJ2CPUP23/R23 or an AOJ2P25/R25 is not 
possible. 

'? 

1 

i 

i 
J' 

cl 
i 

10- 13 



,- 

f 

10, COMMUNICATIONS USING DEDICATED PROTOCOLS 
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MESLECNET is used for the 1st and  the  2nd  tires,  and MEL- 
SECNET/B is used for the  3rd tire 

IComputerIIComputerI 
t t c c 0--@-- 

1-1 

M ...,.,.. Masterstation 
L1 ..,.,,. Local  station 
L2 ..,.... Local  station 
L3Im ,.. Local  station 

I1 .....,,.. Local  station 
I2 ......... Local  station 
r3 ........ Remort I/O Station 
14 ......... Local  station 

Master  station 

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

Command 

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

Message wait time 

This  is a time delay required for some computers to switch  from  send to 
receive states. The message  wait time  determines the minimum  waiting 
time  before  the 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, 

Example:  Setting  the  message  wait  time 

r (100  msec) 
Message  wait  time  Waiting  time 

not  required. 
~ 

Computer 'A" 

A1 SJ71  C24 

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

The sum  check code is 2-digit ASCII representing  the  lower 1 byte (8 
bits) of the sum derived  from  the BIN d e  representing  the  checked 
data. 

With DIP switch SW12 OFF, the sum  check code  is  not added. 

Example: 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 

check code  value  is as  shown  below 
~ device memory), and message  wait time to 30 msec, the sum 

I I I I I I I I  l I I I I I I 1  

A1 SJ71 C24 

30H + 30H+  46H + 46H + 42H + 52H + 33H + 4DH + 
30H + 30H + 30H + 30H = 2COH 

I 

St. No. : Station number 

- .  

(8) Error code 
1 

Indicates an  error following a NAK transmission. 
Error codes are  transmitted as 2-digit ASCII (hexadecimal) in the  range 
of OOH to FFH. ,, I 
If two or more errors occur  simultaneously,  the error code of the  lowest 

For  error  code details, see Section 17.1. 
number is transmitted. * 

i 
?J 

I 

10- 15 1 
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I O .  COMMUNICATIONS USING DEDICATED PROTOCOLS _ _  . MELSEC-A 

10.5 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.) 

\ \ 
\ \ * Wait (lW) __/ T3 I '1 T4 
\ \ *  I I -1- 
\ \ 

I I \ \ 
I I 

\ 
\ 

X \ 
T \ 
S 

\ 

This  period  is 0 if  the  message  wait  time  is 
not  set or message  wait  time  is  shorter  than 
communications  time  with  the  PC CPU. 

To _TI L T2 I 

I( 1- 
I I 
I I 

ENDHStep 0 END  Step 0 END  Step 0 

I REMARK I 
For  file  register  and  parameter,  an  extra 1 scan  plus  T2  is  required. 

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

i ,- 

.. 
\ \  Check  of PC CPU 

\ RUNETOP, etc 
Data A 
write C 

/ \ K 

with  the PC  CPU. 
To _ _  T i  _ j _  T2  T5 .I_ T3 I I 

1- T 1- 
I I I I 
I I I 

END  Step 0 END  Step 0 

-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 4 gives  the  communications  time. 

Section  5.2.1  gives  the  number of points  processed  per  communication  after  END. 
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, (3) Communications time 

This  section  describe$ how to calculate approximate  communications 
time  from t h e  start of data  transmission  from the computer to  the com- 
pletion of all communications after a reply is sent from  the A1  SJ71  C24. 

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 T1 + T2 or TW) + T3 + T4 

where, 

TO, T3, T4 = l/baud  rate X the  number of bits per character 
(1 + 7/8 + o/l+ 1/2) x  the  character  length 

Start  bit 
Data  length (7 or 8) 

Stop  bit (1 or 2) 
Parity  bit (0 or 1) 

T1 = maximum 1 scan  time  (since  data entr to  the  PC  CPU  is  made 

T2 = value in  Appendix 5 
Tw = message  wait  time 

after  END  processing. If the  PC  CPU ys not running, T1 is 0 . )  

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

Communications  time = 
TO + (longer time of T1 + T2+ T3 + T5 or TW) + T4 

where, 

TO,  T4 = l/baud  rate X the  number of bits per character 
(1 + 7/8 + 0/1+ 1/2) x the  character  length 

"d,"tl t L g t h  (7 or 8 )  
Parity bit (0 or  1) 
Stop  bit (1 or 2) 

T1 = maximum 1 scan  time  (since  data  entry  to  the  PC  CPU  is  made 
after  END processing. If the  PC  CPU IS not  running, T l  is 0 . )  

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

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 MELSECNET/B 

(a) The transmission time (Tl) for data transmission by specifying the 
PC  CPU  number to a PC  CPU on MELSECNET/B not equipped with 
an A1 SJ71 C24 is calculated as fotlows: 

Local  station 
Transmission  time (Tl) = (LRDP instruction  processing  time + scan 
time for station 1 loaded with A1 SJ71 C24) x 2 

Transmission  time (Tl) = (RFRP instruction  processing  time + 
MELSECNET/B  master station scan time) x 2 
Substitute '3' for the factor '2' in  the equations above for the  first  data 
communications after the power supply is turned ON or  for the 
relevant station after the PC CPU has been reset. 
If no more than  10 stations are communicating, use a factor of "1" for 
the second (and subsequent) communications. 

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. 

Remote station 

Causes of delayed transmission time (Tl) 

Example: 

The transmission time for a MELSECNET/B  master station equipped with 
A1 SJ71 C24 to read a local station device memory: 

(Conditions: LeLScM, M : 80 msec a1 : 10 msec) 

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

= (80 X 4 + 10 X 4 + 80) X 2 = 880 

The transmission time is 880 msec.  Where: 

M : MELSECNET/B  master station scan time 

a1 : MELSECNET/B  master station link refresh  time 

LS : Link  scan time 

L : MELSECNET/B local station scan time 

POINT I 
Under some conditions, data transmission to a PC CPU on MELSECNET/B 
not equipped with an A1 SJ71 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 AlSJTlC24 (PC 
CPU station number FF) and all other data communications using  the 
MELSECNET/B data link (B, W). 

10- 18 



10.6 Character  Area Data Transmission 

The  concept of transmission  data  handled as character  areas when using 
commands t6 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. 

(1) 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: Indication of the ON/OFF status of 5 points from M10 

M 0 0 1 0 0 5 1 0 1 0 1  
4DH130H130H131H(W  31H130H131H130HlJlH 30H135H 

t t  t t  t 
I Indicates  that M14 is ON 

Indicates  that M13 is OFF 
indicates  that M12 is ON 
Indicates  that M11 is OFF 
Indicates that M10 is ON 

(b) Word units (16 points) 

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

Example: Indication of the ON/OFF status of 32 points from M16 

1 Number of device  points is 'Or because 
memory is used  in  units of word. 

I l l /  I l l  I 
Hmddsvks ddsvks 

Number 

points 
Date Data 

M 0 0 1 6 0 2 A B 1 2 3 4 C D  
4DH130n130H131H13BH 33H134HI43H1UH 41H142HI3lH132H 30H132H 

D 1 
815  814  813  812  811  810 BO Ed 67 Ed 85 84 83 82 81 BO 815  814 813 812  811  810 BO B8 87 86 85 84 83 8 2  B1 BO 

1 1 1  

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

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  
I l l  I 1  I I l l  I l l  I l l  I l l  

31 30 28 28  27  28  25  24  23  22 21 20 19 18 17 18 47 48  45 4 4  43 42 41 40 39 38  37 36 35 34 33 32 

0 : represents ON 

1 : represents OFF 

'i 

4 
i 
4 

2 c 
I 
f 

c 
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(2) Word  device  memory  read and write 

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

Example:  Indication  of  the  contents of the D350 and D351 registers 
Number of device points is "02" 
because memory is used in units of word. I 

I I I I  I l l  I l l  I 
N m b a  

po*rcs 
Headdevice 

35H13BH141H142H 30H(3W 44H13OH133n135H130H 
D 0 3 5 0 0 2 5 8 A B 1 7 0 F  

Data Data d W i  

31H137HI30H146H 

L '  5 LL//L 6 A 8 1 \\h 7 0 F 

815  814  813 812 811  810 89 88 87 86 85  84 83 82 81 BO 815  814  813  812 811 810 89 88 87 88 85 84 83 82 81 E4 
I l l  1 1 1  I l l  I l l  I l l  I l l  I l l  1 1 1  

0 ; 1 ; 0 ; 1   1 ; 1 ; 1 1 1  0 ; o ; o ; o  0 ; 1 ; 1 ; 1   0 ; 0 ; 0 ; 1  1 ; 0 ; 1 ; 1   1 ; 0 ; 1 ; 0  0 ; 1 ; 1 ; 0  

Indicates  that the content  of  register 
D350 is 56ABH (22187 in decimal) 

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

[REMARKSI 
(1) Extension  file memory  read  and  write, buffer  memory  read  and  write,  and  on-demand  data 

when  word  units  are  specified  are  handled  according  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 '1 BAFH 'R" to a  sequence  program. 

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

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

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

2) The  character-string  developed  into  2-byte  codes  is  arranged  in  units of 2  characters 
and  sent  to  the A1 SJ71 C24. 

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

'31 38 41 46  48 OD" '3831  4641 OD48" ------ t t u u  
'38314641 OD48" is sent  from  the  computer  to  the A1 SJ71 C24. 
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The A1 SJ71C24 converts  the data  sent from the  computer  into  binary data and  writes it to 
the  designated  device. 

Example: To write  the  data  composed in the  above  example  in  2) to DO to 
D2 in the AlSCPU. 

Data melved by ,,,, 

the A1 a 7 1  C24 

Data  converted 
into binary data .,.. 
and  written to 
the  devices 

3831 H 4641 H OD48H 

b15 to M b15 (0 bo b15 to M 
I I I I I I 1 I I 

3 1 8 1 3  1 1  
O I D 1 4 1 8  4 1 8 1 4 1 1  

I I I I I I I I 

( W  (Dl 1 ( W  

'8' '1 ' "F 'A' R' 'H" Characters 
represented  b 
each 1 byte ordata 

"C 

i 
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10.7 Device  Memory Readwrite 

10.7.1 Commands  and  device  ranges 

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

(a) ACPU common  commands 

% 
- 
'C CPU 
ccess to 

in Data 
Link 

- 
CCQSS 11 
91SCPU 

0 

0 

1 Number of 
During RUN Points 

Communi- 
cations 

Processing  Contents  Processed  per During 
STOP 

Rem 
swo4 

ON - 

0 

swo4 
OFF - 

0 

Bit 
units 

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

Batch 
Read etc.) in units of 16 points. 

Reads bit  devices (X, Y, M, 
(512 points) Word 

units 

Bit 
units - 

Word 
units 

- 
Bit 

units 
- 

Word 
units 

- 
Bit 

units - 

Word 
units 

Writes data to  bit  devices (X, 6o points 
Y, M, etc.)  in  units of points. 
Writes  data to bit  devices (X, 
Y, M, etc.) in units of 16 10 words 
points. (1 60 points) 0 Batch 

Write 0 

- 

0 

- 

0 

Writes  data  to  word  devices 
(D, R, T, C, etc.) in units of 64 points 

Sets/resets  bit  devices (X, Y, 
M ,  etc.)  in  units of points by 
designating the devices  and 
device  numbers  at  random. 

20 points 0 

Sets/resets  bit  devices (X, Y, 

by designating the devices 
M ,  etc.) in units of 16 points 10 words 

and  device  numbers  at  ran- ('60 points) 
dom. 

Test 

Write) 
(RandaTI 

Monitor 
Data 
Regis- 
tration 

0 0 
Writes  data to word  devices 

points by designating  the 
(D, R, T, C, etc.) in units of 

10 points 
devices  and  device  numbers 
at random. 
Sets the  bit  devices (X, Y, M, 
etc.)  to be monitored in units 40 points* 
of points. 

etc.)  to be monitored in unlts 
(320 points) 

Sets the  bit  devices (x, Y, ,M, 20 words* 

of 16 points. 
Sets the  word  devices (D, R, 
T, C, etc.)  to be monitored  in 20 points 
units of points. 

0 

0 0 

0 

0 

7 

0 

0 

7 

Bit 
units Monitors  the  devices 

registered  formonitoring. 0 - Monitor - 0 
Word 
units - 

Note : o ........ Executable 
x ......... Not executable 

For the number of processing  points  indicated by an asterisk p), 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 5.2.1  (l).) 
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POINTI 
When a MELSECNET or MELSECNET/B 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 
A2ACPU(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 X E 7 0 ,  for 
example) can be expressed with a blank code (20H). 

Device + Device  number =5 characters 

(2 characters for T/C)  (3 characters for T/C) I t 1 character 4 characters 

811 Dovlce  Word  Device 

Devlce  Number Decimal/ Device  Number Decimal/ 
Device 

Expression  (Characters) Expression  (Characters) 
Hexadecimal Range Device  Hexadecimal Range8 

Input  X Decimal TNOOO to TN255 
(present value) 

Hexadecimal  X0000 to XO7FF Timer 

output  Y 
(present  value) 

Hexadecimal YO000 to YO7FF Counter CNOOO to CN255 Decimal 

Internal  relay M Hexadecimal DOOOO to D l  023  Data  register  D Decimal MOO00 to M2047 
~~~~ 

Latch  relay L 

CCOOO to CC255 Counter (coil) C 

CSOOO to CS255 Counter (contact) C 

TCOOO to TC255 Timer  (coil) T 

TSOOO to TS255 Timer  (contact)  T 

M9000 to M9255 Special  relay M 

FOOOO to F0255 Annunciator F 

Decimal  D9000  to  09255  Special  register  D  Hexadecimal BOO00 to B03FF Link relay B 

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

Hexadecimal WOO00 to WO3FF Link register  W  Decimal LOO00 to L2047 

Decimal 
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MELSEC-A 

'OINTS I 
(1) To  designate  the bit device  ranges in units of words,  the bit device 

number  must be  a multiple of 16. 

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

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

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

The ACPU programming manual gives details concerning special relays 
and special registers. 

(4) When using  the SWOGHP-UTLPC-FN1 utility software  package or the 
dedicated instructions for the A2ACPU(S1) and A3ACPU extension tile 
registers, use  the commands explained in  Section 10.8 for read and 
write operations for the file register (R). 

10-24 



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

(a)  AnACPU dedicated commands 

T - 
Iccrrr to 
AlSCPU 

0 

0 

- 
Lccrrr 1 
PC  CPU 
in Data 
Link 

0 

0 

Command Number of 
Pointr 

CommunC 
trtlonr 

During RUN Hem Procrrring Contontr ASCII 
Code swo4 

OH - 

0 

SWW 
OFF - 

0 

Bit 
units JR Reads bit devices (X, Y, M, 

etc.1 in units of mints. 
Batch 
Read 

Reads bil devices (X, Y ,  M, 
etc.) in mb of 18 points. 

.~ 

word 
UnitS 

(51 2 points) 

64 points 

160 points 

QR 

- 
JW - 

QW 

Reeds word devices (D, R, T, 
C,etc.)inunit$dpoW. 

Bit 
units - 

word 
units 

0 
Writes data to bit devices (X, 
Y, M, etc.) in units of points. 
Writes d a h  to bit devices (X, 
Y, M, etc.) h units of 16 

Writes data to word  devices 
(D, R, T, C, et&.) in units of 
Doink.. 

points. Batch 
W r b  0 

- 

0 

- 

0 

X 

- 

X 

- 

0 

64 points 

20 points Bit 
units 

Setshesets  bit  devices (X, Y, 

designating the devices  and 
M, etc.) in units of points by 

device  numbers at random. 
JT 

Setshesets  bit  devices (X, Y, 
M, etc.) in units  of 16 points 

and  device  numbers  at  ran- 
by  deslgnating the devices 

dom . 
Test 

KRp 
10 words 

10 points 

word 
units QT 51 H, %H 

Writes  data  to  word  devices 

points by designating  the 
(D, R, T, C, etc.) in units of 

devices  and  device  numbers 
at random. 

Bit 
units - 

Word 
units 

4&, 
4DH 

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

40 points 

Monitor 
Data 
Regis- 
kabon 

Sets the bit devices (X, Y, M, 
etc.) to be monltored in units 
of 16 points. 

20 words 

20 points 

51 H, 4DH 

4DH, 
4AH 

I D H ,  51 H - 

0 0 Sets the  word  devices (D, R, 
T, C, etc.) to be monitored in 
units of points. 

Bit 
units 
Nerd 
units 

- - - ! O  

Monitors  the  devices 

monitoring. 
registered  for Monitor - 0 - 0 - 0 - 0 - 

Note : o ........ Executable 
x ......... Not executable 
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(b) Device  ranges when AnACPU dedicated commands are  used 

The  devices  and  device number ranges that can  be  used for device 
memory access  operation  are  described  below. 

The  device  designation  code  consists of 7 characters. 

Leading zeros in  the device number (underlined  zeros in X000070, 
for  example) can be expressed with a blank  code (20H). 

Device 

1 character 
(2  characters for T/C) I 

+ 

t 
Device  number  =7  characters 

6 characters 
(5  characters for T/C) I 

Device 

Input X 

output Y 

Internal  relay M 

Latch  relay  L 

Step  relay S 

Link  relay B 

Annunciator  F 

Special  relay M 

Timer  (contact)  T 

Timer  (coil)  T 

Counter  (contact) C 

Counter  (coil)  C 

Bit Device 

Device  Number Decimal/ 
Range 

Expression  (Characters) 
Hexadecimal 

x000000 to 
XOOO7FF 

Y000000 to 
YOOO7FF 

MOOOOOO to 
MOO81 91 

L000000 to 
LOO81 91 

soooooo to 
SO081 91 

B000000 to 
BOOOFFF 

FOOOOOO to 
F002047 

MOO9000 to 
MOO9255 

TSOOOOO to 
TS02047 

TCOOOOO to 
TC02047 

csooooo to 
CSOlO23 

ccooooo to 
CCOlO23 

Hexadecimal 

Hexadecimal 

Decimal 

Decimal 

Hexadecimal 

Hexadecimal 

Decimal I 

Word  Device 

Device  Number Decimal/ 
Device 

Expression (Characters) 
Hexadecimal Range 

Timer 
(present  value)  T I TN02047 TNooooo to I Decimal 

Counter 
(present  value)  C I CNooooo CNO1023 to Decimal 

Data  register  D D006143 
DO00000 to Hexadecimal 

I I 

Link register  W woooFFF Hexadecimal I woooooo to 
I I 

File  register R ROO0000 to 
ROO81 91 Decimal 

I I 

Special  register  D D009255 I D009000 to 
Decimal 
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POtNTS 1 
(1) To  designate t h e  bit device  ranges in units of words, the bit device 

number  must be a multiple of 16. 

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

(2) Although !he ranges  are  designated for M, L, and SI 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 detaik concerning special relays 
and special registers. 
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I O .  COMMUNICATIONS USING DEDICATED PROTOCOLS MELSEC-A 

10.7.2 Batch read in  units of bits 

(a) Using  the BR command  (ACPU common commands) 

lesignation Method I St. No. : Station  number 

Designation in protocol 1 is shown below. 
Batch  read (bit) command Character  area A 

I l l  

HIL HIL H I L  H I L  1 1 1 1  I H IL  HIL 

PC SL A 
s u m k  dsrk~poirr~  ~ssdde~im 

I I  0 (30H) indicates OFF, and I I I I I I  
E Nunbad 1  (31 H) indicates ON. 

Computer ( 2 C h S t h  (5chsr&ters) :x B R E 2 N 
Q ;NaNa cads (hex*hd) 

I I  

code x w n u m b d  
check 

(Cheretterrfathu No. No. 
sum E d e * g M n l J n l &  

ddeviospoints PC S t  

Datedthe I 
A1  SJ71 C24 Designation of device 

range to  be read 

T i m  points) H I L  

Character  area B 
H I L .  HIL 

4 b 

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

1 s number of device points 5 256 (setting for 256 points is OOH) 

(Head device number) + [(number of device points) - 11 5 maximum 
device number 

lesignation Example1 
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.) 

Computer 4 2 o 5 x o o 4 o O O F F B R A  N 
E 
Q 
QI w11 I Jln Xv I In % t D n ~ & t B n c &  kIn &r!&w48~&42tb% 

A1 SJ71 C24 Check sum is calculated 
within  this  range 

Check  sum is calculated 
within  this  range 

Indicates that X44 is ON 
Indicates  that X43 is OFF 

Indicates that X42 is ON 

Indicates  that X41 is ON 

Indicates  that X40 is OFF 

POINT 

The message wait time is designated in the range of 0 to 150 msec in units 
of 10 msec, using hexadecimai notation of 0 through FH. Therefore, 100 
msec corresponds to "A". 
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(b) Using  the JR command (AnACPU dedicated command) 

)esignation  Method] St. No. : Station  number 

Designation in protocol 1 is  shown below. 

Character areae 

POINT/ 

To designate  the  device  range,  the following conditions must be  met: I 1 s number  of device points 5 256 (setting for 256 points is OOH) 

(Head device number) + [(number of device points) - I ]  maximum 
device number 

Nesignation Example 1 
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.) 

I l l  I '  I I I I I I I L I  

Computer K 
A 

0 0 0 1  c Check  sum is calculated 7 F 0 5 O O O 1 J R A X O O O O 4 O  N 
E 

ak 4 n. , & h L Iln P A h J I n l k l s l k  
Q within  this  range 

& !&1&&l13lm 
4 -b I 1  I I I I  

A1 SJ71 C24 Check sum is calculated S 
T E 7  T 0 1 1  0 1 0 0 0 1  

E 
within  this r a n g e  X X 

Indicates  that X44 is ON 
Indicates  that X43 is OFF 
Indicates  that X42 is ON 

Indicates  that X41 is ON 

Indicates  that X40 is OFF 

I POINT I 
The message wait  time is designated  in  the  range of 0 to 150 msec in units 
of 10 msec, using  hexadecimal notation of 0 to FH. Therefore, 100 msec 
corresponds to 'A". 
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10. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MECWC-A 

10.7.3 Batch read in units of words 

The method for specifying the control protocol and examples are shown below 
for a batch  read of word device memory and batch  read of bit device memory 
(1 6-point units). 

(a) Using  the WR command (ACPU common command) 

)esignation  Method) St. No. : Station  number 

Designation in protocol 1 is shown below. 

Chemcter area A 
I l l  I 1 1 1 1  . 1 point of the  device uses 4 Characters. 

N m t u  d 
' Therefore,  a 1 -word  data  is  expressed 

Computer (2wUtrs pdwcrtas) tima NO.  NO. 2 
E in 4 digits  (hexadecimal). zk  sad- ~-~ait PC st 

(hsxllj&ima!) - 
HIL H I L  H I L  I I I I  I HIL 

I I  

(Characterrfortb No.  No. kia,pointr PC SL 

Datadthe 
sum E desigmtdnmbad A1 SI71 C24 Designation of device 

I 

H I L  

code x Mnebsdnumberd 
LiepOints) H l L   H I L  

check Batch  read  (word)  range  to  be  read 

4 b 

command 
J 

Character  area B 

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) 

Iesignation  Examples 1 
Example  1 : 
To read  data at 32 points from X40 to X5F in  AlSCPU. 
(Message wait time is 0 msec) 

0 2 4 3  Check  sum  is  calculated 
within this range 

A 
C O O F F  
K 

4 o& AH&*yI 
* l & n n J J "  

I I L I I I I I I  I . 
A1 SI71 C24 I 

Check  sum is calculated E 

within  this  range X X 

- s  
T C 3  T 0 0 F F l 2 3 4 1 A B C D  

JD~,&*.,U. uvul ~k $ 1 " , ~ , ~ , n " ~ 4 1 " , 4 z " , ~ , ~  

I 
1 _I_ 2 _ I _  3 -1.  4 _ .  A _I_ B _I_ C _I_ D 

T T 

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

x x x  
4 4 4  
F E D  

x x x x x x x   x x x x  
4 4 4 4 5 5 5  5 5 5 5  
3 2 1 0 F E D  3 2 1 0  

. ....... ....,. ...... .................... 

I POINT I I 
The WR command is used for word unit designation. The designation for 
32 points of devices from X40 to X5F is '02" ('1" for 16 points). 
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Example 2: 
To read the present  values  at 2 points of T123 and T124 in AlSCPU. 

, , I  , ,  , I ,  

Computer 0 0 F F W R O T N 1 2 3 0 2 5 F  N 
E A Check sum is calculated 
Q 
a s o n 4 l l k O  

C 
K 

O O F F  
within this range 

"ml &S4h,w. aw % luG,JI*,P*,&1D*,I1*Il*h a, 
4 I L , , , I , , ,  

A1 a71  -4 Check sum is calculated S 
T 
X within this range 

A E  T O O F F 7 B C 9 1 1 2 3 4  

I E 

X 
PI* 41",& o* ~ * J D * U * , U * J I ~ , Q * , U I , ~ ~ ~ ~ I ~ , J I * , ~ , ~ ~  

Indicates Umpresent  value of 
76-H for T123  (31689 in  decimal) and 
1234H for T124 (4660 in decimal). 
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I O .  COMMUNCATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

(b) Using  the QR command  (AnACPU dedicated command) 

Iesignation  Method1 
Designation in protocol 1 is shown below. 

St. No. : Station  number 

Character  area A 
I l l  I I I I I I I  

4 
I merefore, a 1 -word data is expressed 

1 point of the  device  uses 4 characters. 

E 
Computer 

f 

( - 7 d W & t a s )  
a E E. Mdevi dsv*spoints in 4 digits  (hexadecimal). Sum Nunberd 

: I 
SJ71 C24 Batch read  (word)  Designation of device Datadthedeoig-+ed 

Swn E number ddwicapanb St S 
(Chsraaers fathe T c h & h  

&signabsdnumbad cods X 

, H I L  H I L  H I L  

command  range to be read N ~ ,  N,,, 
device p i n t o )  

Character  area B 
+ c 

7- 

No. 
st 

~ 

E 
. H L  

the following conditions must be met: 

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) 

Iesignation  Examples I 
Example 1: 
To read  data at 32 points from X40 to X5F in PC NO. "01 ' I .  

(Message wait time is 0 msec) 

1 1 1  I 1  I I I I I I I I  

CompUbf 7 2  0 2 0 0 0 l ~ R O X 0 0 0 0 4 0  N 
E Check  sum is calculated 

within  this  range K 

A c 0 0 0 1  a 
g. Pl,l ln 3lun. & 4 m J7"fE" % I E" 56.%3D"l&n.,HWDm & 514U" & d l *  &rX* 

4 I I I I I I I I  I 

A1 SJ71 C24 I 
Check  sum is calculated E 

within  this  range X X 

d s  
T O O O 1 1 2 3 4 1 A B C D T 9 8  

01. 3 l " 1 ~ , ~ " , ~ ~ 4 l " , ~ ~ ~ ~ U "  0.h JO*,l* X k r 3 1 ~  &DM 

J 
1 . L 2 _ 1 3 . 1 - 4 . - A . L B B c J - o  

0 0 0 1 0 0 1 0 0 0 1 1 0 1 0 0 1 0 1 0 1 0 1 1 1 1 0 0 1 1 0 1  

x x x  
4 4 4  

x x x x x x x  x x x x  .................... 4 4 4 4 5 5 5  
F E D   3 2 1 0 F E D  

.................... 5 5 5 5  
3 2 1 0  

POINTI 
The QR command is used for word unit designation. The designation for 
32 points of devices from X40 to X5F is "02" ("1" for 16 points), - 
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Example.2:. 
To read the present  values  at 2 points of T123 and T124 in PC No. "01 I. 

Check sum is calculated 
within this range 

J 
Indicates the present  value of 
7BC9H for T123 (31689 in  decimal)  and 
1234H for T124 (4660 in  decimal). 

j 
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10. COMMUNICATIONS USING DEDICATED PROTOCOLS MELSEC-A 

10.7.4 Batch write in units of bits 

(a) Using the BW command  (ACPU  common  command) 

lesignation  Method I 
Designation in protocol 1 is shown below. 

St. No. : Station number 

Batch read  (bit) command Character area  A 
\ 4 b 

l I I I (  I I 

A1 SJ71 C24 Designatlon of device 
range to be read 

0 (30H) indicates OFF, 
and  1  (31 H) indicates ON. 

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

1 4 number of device points 4 160 

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

lesignation  Example 
To write  data to 5 points from M903 to M907 in  AlSCPU. 
(Message wait time is 0 msec) 

Check sum is calculated  within  this  range 

I I L I L I  I 1 1 1 1  I I 

E 
N 

JLI& 3)r I Jlwl JIn I an1 Jln 3 ) m  I s5* !&,x). I 8.130~ I& X ) W  &I$l~ & 

1 2 8  0 1 1  0 0 5 M 0 9 0 3 O O F F B W O  
Computer 

A1  SJ71 C24 

a 
I I 

Designation to turn OFF M903 

Designation to turn ON M904 

Designation  to  turn ON M905 

Designation to turn OFF M906 

Designation to turn ON M907 

2l A 
C 
K 

O O F F  

o& n,,n, 
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(b) Using the JW command (AnACPU common command) 

Designation Method I 
Designation in protocol 1 is shown below. 

Bat& read (bit) command Character  area A . 
Computer 

A1 SJ71 C24 
- 

C 
A 
K 

- 

St  No. : Station  number 

0 (3oH) indicates OFF, 1 
and 1 (31 H) indicates ON. 

IPOINTI 
I 

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

1 s number  of device points s 160 

(Head device number) t [(number of device points) - 11s maximum 
device number 

lesignation  Example1 
To write data to 5 points from M903 to M907 in PC NO. "0". 
(Message  wait  time  is 0 msec) 

A I  SJ71 C24 Designation to turn OFF M903 a 
Designation to turn  ON M904 
Designation  to  turn ON M905 

Designation to turn OFF M906 

Designation to turn ON M907 
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10.7.5 Batch write in units of words 

(a) Using  the WW command (ACPU common command) 

(Designation  Method 1 1 Designation in protocol 1 is shown below. 
Character area C 

4 b 

I l l  I I I I I I  
astafc f thedec '  

Nurnberpl -numberc?r 

Computer - &%vtcapointr' (hgsdechllaq 
PC- (sbuurten) LZ% w w E No. 

E dwicapdntr devlcspr*l wdevig st 
natednurn- check 

H l L  H I L  1 1 1 1  I H I L  
x 4 chara%rs) H I L  

I 1  
A1 SJ71 C24 Designation  of  device  range  to be read A PC St 

Batch  read 
(word)  command 

1 point of the  device  uses 4 characters. No. 

4 digits  (hexadecimal). 
H I L H I L Therefore, a 1 -word  data  is  expressed  in 
No. 

St. No. : Station  number 

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

1 s number of device points 5 64 (10 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) 

Designation  Examples1 

Example 1 : 
To write  data to 32 points from M640 to M671 in A1 SCPU. 
(Message wait time is 0 msec) 

I l l  1 1 1 1  I I I I I I I I  I 

E 
0 

I 

Computer N O O F F W W O M O ~ ~ O O ~ ~ ~ ~ ~ ~ A B ~ ~ O ~  

05" B I , , , ~ ~ ~ ( c s ~ ~ , ,  x)* (I*,x)~,&,)(*,I)* n. ,~ ,a",~ ,~ ,17 . tr l . ,u . , s . ,w.  mW,8* * L l  

A1 C24 Check  sum  is  calculated A 
within  this range C O O F F  

K 
% a,&&#*_ 

--=---, A E 9 6 

0 0 1 0 0 0 1 1 0 1 0 1 0 1 1 1 1 0 1 0 1 0 1 1 1 0 0 1 0 1 1 0  

POINT 

The WW command is used for word unit designation. The  designation for 
the number of device point to write data to the 32 points to M640 to M671 
is '02" ("1" for 16 points). 
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Example 2: To write data to 2 points of DO and Dl in AlSCPU. 
(Message wait  time: 0 mesc) 

1 1 1  I I I I I L I I  I I l l l  

E 
Q 

QI* *I& Nmr&UIIW*!IIm&I+k(*IP. + ~ I % I & I ~ I & & I &  & ~ ~ f i % % . %  

l 

Computer O O F F W W O D O O O O O ~ ~ ~ ~ ~ ~ A C D ~ F ~  N 

I I 

' Check sum is calculated within this range 
A 
C 
K 

O O F F  

Indicates to write 
123)H(466Oindscimal)toDO,and 
ACWH (-21 289 in decimd) to D l  

o* ***. Jo.,Jo. 

e, 

Y 
i 

c 

r 
i 
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10. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

(b) Using  the QW command (AnACPU dedicated command) 

lesignation Method1 
St. No. : Station  number 

Designation  in protocol 1 is  shown  below. 

Character  area  C 
4 

I l l  I I I I I I I I  
E 

H I L  H I  L I i I I I I  I H I L   H I L  

check ~ ~ ~ ~ n r n k d  (7 charm) kT Q w No. No. Computer 
Sun mtuddcvicspoine PC st N m b d  Dstefuthe- 

(tb?m.d&rna[) ygmx,x 
I I  

A1 SJ71 C24 f Batch  read  (word)  Designation of device  range to  be read 
command ' /  No. PC No. st A E 

1 point of the  device  uses 4 characters.  Therefore,  a 
1 -word  data is expressed in 4 digits  (hexadecimal). H i L  H I L  

POINT] 

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

1 5 number of device points 5 64  (10  for a bit device) 

(Head device number) + [(number of device points**) - 11 5 maximum 
device number 
**('number of device points" x 16 for a bit device) 

lesignation  Examples 
~ ~ ~~~~ 

Example 1: 
To write data to 32 points from M640 to M671 in PC NO. "01". 
(Message  wait time  is 0 msec) 

M M M  M M M M M M M   M M M M  

POINT/ 

The QW command is used for  word unit designation.  The  designation for 
the number of device point to write data to 32 points from  M640 to M671 
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 (-21 289 in decimal) to Dl  
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10. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

10.7.6 Testing  device  memory in units of bit  (random  write) 

(a) Using the  BT command  (ACPU  common  command) 

lesignation  Method 1 
St.  No. : Station  number 

Designation in protocol  1  is shown below. 

Test  (random mite, bit) command) 

1 
I IHILIHILI  I I H l L  

A1 SJ71 C24 

Character  area  C 

I I I I I  I I I I I I  I I I I I I  
- 
T 
I 
I 
I 
I 
1 

1 character 
0 (30H) indicates OFF, and 
1 (31 H) indicates ON. 

POINT1 

To designate the device range, the following condition must be met: I 
1 s number  of device points 5 40 

~~~ 

Designation  Example1 

t o  write ON to M50, OFF to B31AI and ON to Y2F in  AlSCPU. 
(Message wait time  is 0 msec) 

Check  sum is calculated  within  this  range 
4 

I l l  I I I I I I  I I I I I  I l I l I  I 
I I 

E 
Q 

I 

Computer N O O F F E T  o o 3 M o o 5 0 1 1  B o 3 1 A ~ O  Y o o z F ~ I  o 1 

05. %1&4&r#.&1%& J* I Xa y L 1 ~ 1 ~ ~ 1 J 5 ~ ~ ~ ~ 3 3 1 a  ~ & I ~ ~ I J ~ ~ I J I I I I I H ~ &  % ~ h ~ % ~ & t + & ! ~ l a  

A1 SJ71 C24 Set (ON) Reset (OFF) Set (ON) 

-/' 

i 
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(b)  Using the JT command (AnACPU dedicated command) 

Designation Method1 

Designation  in  protocol 1 is  shown below. St. No. : . .Stat ion numb 

Test (random mite bit) command) \I Character  area C 

1 character 
0 (30H) indicates OFF, and 
1 (31 H) indicates ON. 

I POINT 1 I To designate  the  device range, the  following  condition  must be met: 

1 s number  of device  points s 40 

Iesignation Example1 

To write ON to M50, OFF to B31A, and ON to Y2F in PC NO. "01 ". 
(Message wait time is 0 msec) 
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10. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

10.7.7 Testing  device memory in units of words (random write) 

(a) Using  the WT command (ACPU common command) 

besignation  Method I St. No. : Station  number 

Designation in protocol 1 is shown below. 
Test  (random  write,  word)  command  Character  area  C 

4 c 
I l l  I I I I I I I I I  I I I I ' I I I I  I 

Nunbet d 

I ( &ma0 

I I 
Computer waYtkne W T 1: & E M- Devica I Date dsvkapoints 

fgh+' 
(5 characten) I (3- 

- 
(5brsr&ms) y4** 

Device I ~ a t a  

HIL H I L  1 I I l I I I I  I I I I I 1 I I  H I L  I HIL 
A1 SJ71  C24 I I  

Designates the head \ 
HIL HIL device is designated  Therefore, a 1 -word  data is 

device  when the bit 1 point of device  uses 4 characters. 
PC st A 

expressed in 4 digits  (hexadecimal). 

; No.  No. 

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

1 s number of device points 5 20 (20 units for bit devices  where 1 unit 
corresponds to 16 points) 

)esSgnation Example( 
To change  the  present  value in  AlSCPU as indicated below. 
(Message  wait time  is 0 msec) 

Check sum is calculated  within  this  range. - 

Each  bit  indicates 
reset  (OFF)  if 0, and 
set (ON) if 1. 

10- 42 



(b) Using the QT command (AnACPU dedicated command) 

Designation Method] St. No. : S t a h  number 

Designation in protocol 1 is  shown  below. 
Batch read (random  write,  word ) command Character area C 

4 

I I 

I I l l l l l l l l l l  
A1  SJ71 C24 Design& the head &en 

the bit device  is  designated. 
b 1 point of device  uses 4 characters. 

Therefore, a 1 -word data is expressed 

A1  SJ71 C24 

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

1 s number  of device points 5 40 (40 units for bit  devices where 1 unit 
corresponds to 16 points) 

Iesignation  Example I 
To change the present  value in PC number '01" as indicated below 
(Message  wait  time  is 0 msec) 

Check sum is calculated within this ranae. 
I l l  I , I , ,  I I I I l L  I l l ,  I 1  I l l 1  

E 
Q 

I I 

Corn- N O O O l Q T O O 3 D O O O 5 O O ~ l 2 3 4 Y O O O O F O ~ B C A B  

4 
A1  SJ71 C24 

J 
Indicates 

the data 

lo1234H F F F F F F F F F F F F F F F F  
(4660in F E D c B A 9 8 7 6 5 4 3 2 1 0 43*,(~. ,~ ,Jo. ,11. ,x) . ,JO*133.  

decimal). 

B C A 9 
b - 

inD5w Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y C N O O l O 0 / 0 0 6 4 F l  

Each bit indicates 
reset (OFF) i-i 0, and 
set (ON) i-i 1. Q 3)*,lD" ]D",JI. 

C100 to 64H (1 00 in decimal). 
Indicates to change the data in 

C !  . 

L *  .* 
I 
I 

-7 
I 

C 

'i 

L- 

b 
t 

i 
L 
c * 

a 

? 
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IO. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

10.7.8 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, WR/JR, QR) command. However, when this  function  is  used, 
it  is  possible to read and  monitor the  devices by designating the device 
numbers  at  random. 

(1) Control  procedure for monitoring 

I Monitor I 

'1 Registration  processing 

(Editing  registration  commands  and 
transmitting  device  designations) 

Commands c m m m  to the ACW : BM, WM 
Dedicated  commands fcr the AnACPU : JM, QM 

Read  processing Commands cmmon t, the  ACPU : MB, MN 
(Executing  monitor  commands) 

Dedicated  commands for the AnACPU : MJ, MQ 

* 
Data  processing 

(CRT display,  etc.) 

4 Change  monitor  device? 

POINTS 1 
(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. 

the power  supply is turned OFF  or the PC  CPU is reset. 

(3) For  monitor registration, five  types of registration are possible. They are 
device memory in  bit units (BM or JM), device memory in word units 
(WM or QM), and the  extension file register (EM). 

(2) The  contents registered in monitor data registration are cleared when 
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(2) Registering monitor data of device memory 

(a) Using the 8 M  or WM command (ACPU common command) 

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

Character  area  C 
4 b 

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  

A1 SJ71 C24 \ 
Monitor  data  registration (bit)  command ....... BM Designates the head  device  when  a  bit 
Monitor  data  registration (word)  command ..... WM device is designated in units Of 

$#-- 
H L H L  

(Example: YO060 for  the  range of Y60 to 6F) 

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

met: 

With PC  CPUs  other than A3HCPU,  A2ACPU(S1),  and  A3ACPUl 
1 point of device X (input) is counted as 2 points for processing. 

BM command 1 s number  of device points s 40 

WM command 1 s number of device points s 20 

(2) With  the WM command,  word devices and bit  devices (1 6 point 
units) can  be used in combination, as  shown in Example 2. 

ledgnation Examples I 
Example 1: 
To d i s p l a y  monjtw registration for X40, Y60, and  T123  (contact) in A1  SCPU. 
( M e s s a g e  wait  time  is 0 msec) 

A1 SJ71 C24 / 
Indicates  monitor  registration in units of bits 
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Example 2 : 
To register  monitor data for Dl 5,  W11 E, T123 (present value), and Y60 to Y6F in 
A1 SCPU. (Message wait  time is 0 msec) 

r- 
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(b) Using the JM or QM commands (AnACPU dedicated commands) 

lesignation Method1 

Designation in protocol 1 is shown below. 

Character  area  C 
4 

I l l  I 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I I I I I I I  I 
Nun tu  d I I  

Computer E st 

H I L   H I L  I I I I I I I I I I I I I I I I  I I I I I I I  H I L  
A1 SJ71 C24 

Monitor  data  registration (bit)  command ....... JM Designates  the  head  device  when  a  bit 
Monitor  data  registratlon (word)  command ..... QM device is designated in units of words. 

(Example: YO00060 for  the  range of Y60 to 6F) 

T 

No. 
st 

KLL 

T 

No. 
PC 

u r 
' 0  I NTS I 
(1) To designate the device range, the following conditions must be 

met: 

JM command 1 5 number  of device points s 40 

QM command 1 s number  of device points 5 20 

(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 I 
Example 1: 
To register monitor data for X40, Y60, and T123 (contact) in PC number "01". 
(Message wait time  is 0 msec) 

A1 SJ71 C24 I 
Indicates  monitor  registration in units of bits 
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Example 2: 
To register monitor data for D15, W11 E, T123 (present value), and Y60 to Y6F in 
PC number “01”. (Message wait time is 0 msec) 

Check sum is calculated  within  this  range. 
4 

I l l  I I I I I I I I I I I I I I I I I l I I l l l I l I I I  I 

E 
N 
Q puter O O O 1 Q M O O 4 D O O O O 1 5 ~ W O O O 1 1 E ~ T N O O 1 2 3 ~ Y O O O O 6 O O 2  

1onJZn a * 1 n n c c * ~ , 3 3 s ~ ~ J l n ~ s ~ n ~ ~ ~ ~ ~ ~ n ~ ~ l n ~ ~ l ~ ~ ~ ~ ~ ~ ~ € n ~ ~ ~ ~ ~ ~ ~ l n ~ ~ n ~ ~ ~ ~ ~ ~ ~ ~ a * ~ n ~ ~ ~ ~  En 5ln& . & S ~ W n $ l n  o* 

A1 SJ71 C24 I A 
c 0 0 0 1  
K 
61 !&& &JIq 

I I I 

I I I 
1 1  

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 BM command (ACPU com- - 
mon  command) 

Designation Method I 
Designation in protocol 1 is shown below. 

1 
Monitor (bit) command 

A1 SJ71 C24 

Character  area B 
4 b 

St.  No. : Station number 

@ 
H L H  L 

:~+~gii$i&~L$ 
H L H L  

The number of characten 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) 

L 

Designation Example I 
Monitoring  is  executed after registering the monitor data (bit units) in Example 1 of (2) (a) 
(Message  wait  time  is 0 msec) 

A1 SJ71 C24 - Indicates  that  T123  (contact) is ON. 

Indicates that Y60 is OFF. 

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

lesianation  Method I 
~ _ _ _ _ _  

Designation in protocol 1 is shown below. 

Monitor (bit) command 

A1 SJ71 C24 

Character  area B 

- 
A 
C 
K 

- 

T 

No. 
SL 

KlL 

T 

No. 
PC 

KlL 

St. No. : Station  number 

1 

L 
IHILIHILI . .. 

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) 

lesignation  Example 

Monitoring is executed after registering  the monitor data (bit  units) in Example 1 of (2) (b) 
(Message wait time is 0 msec) 

Check  sum is calculated 
within  this  range. 

4 
I i  

Checksum is  calculated $ , 
within  this  range. K 

4 m &11.,11. %Ill" 

- Indicates  that T123 (contact) is ON. 

Indicates  that Y60 is OFF. 

Indicates  that X40 is ON. 



(4) Monitoring  device  memory in units of words 

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

besignation Method I 
Designation in  protocol 1 is  shown below. 

Monitor @i,t) command 

A1 SJ71 C24 

Character area B 
I I I I I I I I I  I I I I I I I  

H L  

St No. : Station number 

T 

Na 
PC 

u L 
The number of characters for  the  number 
of  points designated by monitor registration (WM) 
1 point of  device uses 4 characters 
Therefore, a 1 -word  data is expressed  in 4 digits 
(hexadecimal) 

Iesignation  Example 

Monitoring  is executed after  registering the monitor data (word  units) as in Example 2 
of (2) (a) (Message wait  time  is 0 msec) 

Computer 
Check  sum  is calculated within this range. -. 

A1 SJ71 C24 
nJ C O O F F  

Indicates that  the  data in D l 5  is 1234H 
(4660 in decimal). 
Indicates that  the  data  in W11 E is W50H 
(80  in decimal). 

Indicates that the present value in T123 is WMH 
(1 00 in decimal). 

4 
0 - 7 4 6 

b 

0 0 0 0 0 1 1 1 0 1 1 0 0 1 0 0  

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y  
6 6 6 6 6 6 6 6 6 6 6 6 8 6 8 6  
F E D C B - A S 8 7 6 5 4 3 2 1 0  
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(b) Monitoring the devices registered by the QM command (AnACPU 
dedicated command) 

Jesignation Method I 
Designation in protocol 1 is shown below. 

Monitor (word)  command 

I l l  I 
1 

E zk Message PC St 
Computer cede wattirne NO. NO. 

Character  area B 

I I I I I I  I i i I  I 
H I L  4 c H I L  I H I L  

A1 SJ71 C24 
' S t P C  Sum E 

Hcdbx! - ' NO. 

H I L  HIL 
; results I I %% NO. 

H J L  I I I I I i i I  
I I 

The  number of characters  for the number 

St. No. : Station  number 

@I 
H L H L  

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) 

lesfgnation  Example 

Monitoring  is executed after registering  the monitor data (word units) as in Example 2 
of (2) (b) (Message wait time is 0 msec) 

Check sum is calculated 
within  this  range. 

I l l  

Computer 
E 
N 

4 &r#r x). UL (51" Q. AIALIJI. 

6 F  0 0 0 0 1 M Q  
Q Check  sum is calculated  within this range. 

I I I I L I I L I I I I L I I I I  

A1 SJ71 C24 I 1 I 
S 
T O O O 1 1 2 3 4 ~ 0 O 5 0 ~ 0 O 6 4 ~ 0 7 6 4 T  X 

E E 
E 
X 

01. * (45, aL II.,L,~Jcl~n,a,I,~~n,~,~,~~~~~,~,~" LJI. a,a 

Indicates that the data in Dl5 is  1234H * 
(4660 in decimal). 
Indicates  that the data in W11 E is 0050H I 
(80 in decimal). 

El c 0 0 0 1  

Indicates that the present  value in T123 I 4 
is 0064H(lW  in decimal). 0 4 6 - 7 c 

0 0 0 0 0 1 1 1 0 1 1 0 0 1 0 0  

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y  
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6  
F E D C B A 9 6 7 6 5 4 3 2 1 0  
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10.8 Extendon 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  WACPU(S1) and  A3ACPU. 

10.8.1 ACPU common  commands  and  addresses 

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

Batch 
read 

Batch 
write 

Test 
(random 
mite) 

Monitor 
data 
entry 

Monitor 

Command I 
symbol 

ASCII 
Cod. 

Procoaaing 

I Numlyaof I - ':',Of cpu 1 
Acceaa 

Proceased During RUN to 

ER 64 points registers (R) in  units of 1 point. 52H 
45H, Reads  from  extension  file 

0 0 0 0 

Writes  to  extension  file 
registers (R) in  units of 1 point. I 64points I o I o I x I 0 

~ 

Specifies  the  extension  file 
45H, ,Opoints 

registers (R) in  units of 1 point ET using block or device  number 54H 0 0 X 0 

and  makes a random  write. 
1 

Sets  the  device  numbers  to  be 
monitored  in  units of 1 point. 

ME 1 45H 1 registers after monitor  data  entry. l -  I o  l o l o /  o 
4DH, Monitors the extension  file 

- - 
t o  PC 
CPU i n  
Data 
Link 

0 

0 

0 

0 

0 - 
Note : o Executable 

x  Not  executable 

(2) Extension file register addresses 

(a) The  extension file register comprises  btocks 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 'nn has 81 92 points of registers. 

Read/write  is  possible in the range of parameters  designated in block 
number 0. 

(b) The  range of block  numbers which  can  be  designated  varies  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. 
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(c)  Each  address  is  designated  in 7 characters  consisting of the block 
and  device  numbers. 

Block  number of 2 digits or less: 
“Block  number (2 digits)” t “R” t “Device number (4 digits)” 
Block  number  of 3 digits: 
“Block  number (3 digits)” + “Device number (4 digits) 

Example: 

Block number of 2 digits  or less 

0 5  R E 1  9 0  1 0 2  8 1 9 0  

T‘ 
Block number of 3 digits 

Device number Device number 

Block number Block number 
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10.8,2 A W P U  dedkated aanmande and device numbers 

(1) The AnACPU dedicated commands used for direct read  and direct write 
of extension file registers are  described below. e 
These  dedicated  commands  are  used  to  access  the  extension  file 
register of block numbers 1 to 256 by directly designating  the  address, 
which  begins with address 0 in.block number 1, as the device number. 
The  address numbers used to access the  extension file register go from 
0 to ‘the usable number  of blocks x 81 92 points”. 

It*m 

Direct 
read 

Direct 
write 

Command I 
ASCII Processing 

NR 1 52H I 4EH, Reads in units  of  points (words) 
by designating  the  extension  file 
register  in  successive  numbers. 1 4E; 1 register  in  units of points  (words) 
Writes  data to the extension  file 

by designating  the  extension  file 
register in  successive  numbers. 

I 64 points 

64points 1 o 1 o 1 x 1 x 1 o 

Note : o Executable 
x Not  executable 

(2) Device numbers of extension file registers 

(a) Device number range 

Range: 0 through [(the number of usable  blocks x 8192) - 11 

Device  numbers  used  with  APCU Device  numbers  used  with  AnACPU 
common  commands  mentioned  in dedicated  commands  mentioned  in 
Section 10.8.1. Section 10.8.2. 

0 

to 

8191 

0 

to 

8191 

El Block  No. 1 

1 
Block  No. 2 

1 word 

i 

0 

to 

8191 

81 92 I ................... 

Block  No. 1 

Block No. 2 

................... 16383 

/ 
Device  numbers  are  allocated in word 
ascending  order from the  blocks 
assigned a smaller  block  number. 
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The  device numbers that can  be  designated  vary  according to the  type of 
memory cassette  and  the PC  CPU parameter setting. (The  UTLP-FN1 
Operating  Manual or the  A2A(Sl)/A3A CPU User's  Manual  give details.) 

For block numbers that do  not exist in the memory cassette, device numbers 
are not allocated. In this case, the  device numbers are  allocated as indicated 
below,  skipping  non-existent block numbers. 

Devicenumben 0 

to Block No. 1 area 

to I Block No. 2area I 
16384 

to Block No. 10 area 

24575 
24576 I 

to Block No. 11 area 

32767 
32768 

to Block No. 12 area 

(b) A device number  is designated in 7 characters. 

Designation example 1 : 
To  designate R10 in block  number 1 : 

000001 0 A blank  code (20H) can be 

Designation example 2: (the  underlined Os in @Q8200). 
To  designate R8 in block  number 2: 

used to express leading zeros 

0008200 

POINTS I 
(1) The AnACPU dedicated commands NR and NW can only be  used for 

read/write operations at the  extension file registers of block  numbers  1 
to 256. 

They  can  be used  regardless of the  parameter's file register setting. 

(2) Use  the commands described in Section 10.8.1 to access the parameter 
set file registers (R) or to access a  file register by designating a block 
number. 

(3) The following equation is used to calculate the  head  device number to 
be  designated with the AnACPU dedicated commands NR and  NW. (To 
designate  device number "m" (0 to 8191) in  the  "n"th  block (n z 1)) 

Head  device number = (n-1) x 8192 + m 
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The  range of device  numbers (up to  the  28th block)  that can  be  designated with the NR or NW 
commands  is  shown  below. - 

Dovlco No. 

0 
to 

8191 

81 92 
to 

16383 

16384 
to 

24575 

24576 
to 

32767 

32768 
to 

40959 

40960 

491  51 
to 

491 52 
to 

57343 

57344 

65535 
to 

65536 
to 

73727 

73728 

81919 
to 

81920 
to 

90111 

901 12 

98303 
to 

98304 
to 

106495 

106496 

1 14687 
to - 

Objoctivo Block Objective Block D e v i c ~  No, 

Ro Ro 114688 

-191 
to 

Ro 122880 Fiu 
to 

FB191 

Ro 131  072 Ro 
to 

R8191 

RO 139264 Ro 
to 18th block to 

R8191 

Ro 147456 Ro 
to 19th block 

-191 
to 

RO 

-191 
to 

163839 -191 

1st block 15th block to to 
-191 122879 

2nd  block 16th block to to 
-191 131  071 

3rd block 17th block to to 
-191 139263 

4th  block 
R8191 

to 
147455 

5th block to 
R8191 

Ro 

155647 

20th  block to to 
155648 

6th block 

10-57 



I 

c 

IO. COMMUNlCATlONS USING DEDICATED PROTOCOLS 
E MELSEC-A 

10.8.3 Precautions  during  extension  file  register readwrite 

(1) The extension file register is not used by  A1 and AlMCPU. 

This  function is not available during communications between A1  or 
AlNCPU and the PC CPU. 

(2) Some types of memory cassette loaded to  the PC  CPU are unable to 
detect an error  (character area error 06H) if an attempt is made to read 
or write after specifying a block  number which does not exist. In this 
case, data which is read may not be correct and writing  such incorrect 
data may destroy the PC  CPU  user  memory. 

Always check the  type of memory cassette and the parameter settings 
before using this function. 

Block  Numbers  Which do not Cause  a  Character  Area  Error (O6H) 

I gLh A3H,  A3ACPU  A2A (Sl)  ASNCPU,  A3NCPU AOJPH, A2,  A3CPU 

I A3NMCA-12 I No. 10, No. 11 I 
A3NMCA-18 No. 10 to No.  28 - 

A3NMCA-24 No. 13 to No.  28  No. 13 to No.  20 - 

A3NMCA-40  No. 21 to No. 28 - 

The  UTLP-FNl Operating Manual or the  A2A(Sl)/A3ACPU User's Manual 
give details. 

4 
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10.8.4 Batch r e a d  of the  extension  file pegieter (ACPU oommon cammend) 

)esignation.MethadI St. No. : Station number 

Designation in protocol 1 is shown below. 

Extension file register 
batch read command 

\ Character area A 
b 

I l l  I I  1 device point uses 4 characters. I I I I I I I I  
E Therefore, a 1 -word data is Sum a%$ n u d  M- PC st 

Computer 

A1 a 7 1  C24 
nIL HIL  1 H I L  H I  L 1 1 1 1 1 I  I H I L   H I L  

PC st. A 
NO. NO. E expressed in 4 digits (hexadecimal). :z -y;) (,::& waittime E N O . .  NO. :- 

I I  I 
Designation of the 
device range to be read 

Data for the designated 
S Sum E number of deviu, nts st, 

code X device  points' x No. No. ('designated "Ullg Of check T 

H I L  H I L  
4 characters) H I L  

+ 
Character area B 

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

1 s number of device points 5 64 

(Head device number) + (number of device points) 5 maximum device 
number 

lesignation  Exampiel 

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) 

Indicates  that: 

The  content of R8190 of block  Number  12  is  1234H (4660 in decimal) 

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

Iesignation  Method I St. No. : Station number 

Designation  in protocol 1 is shown below. 

Extension file register 
batch  write  command 

Character area C 
b 

I l l  1 -  I I I I I I I  

Computer code in4 digits (hexadecimal). (hQsd&im@) 
check 1-word data is expeasd characters cI charscte,s) Walt tine 
Sum .drsre2sn. Therdcre, a &vice points (2 H e , $ ,  Message E No. PC No. St. 

E Number of 1 d e v i c e  pdm uses 4 

H I L  H I L  H i L 1 I I I I i  I HIL 
A1 SJ71 C24 Designation of the  device 

range to be written 

1 device  point  uses 4 characters, 
Therefore, a  1 -word  data is expressed 
in 4 digits  (hexadecimal). 

. H L  

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

1 s number of device points s 64 

(Head device number) + (number of device points) s maximum device 
number 

t 

Iesignation  Example I 
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) 

Check sum is  calculated  within  this  range - 

A1 SJ71 C24 //- 
Indicates  that: 

The  content to 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 (1 3090  in  decimal) 

J 

- I  
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10.8.6 Direct read of thr extension file register (AnACPU dedicated command) 

heignation Method St No. : Stdon number 

Designation in  protocol 1 is  shown below. 

Extension  file  register 
batch read command 

Character  area A 
b 

I l l  I I I I I I I  I 1 device  point  uses 4 characters. I I  

Computer 
H I L  HIL HIL H I L  I I  I H I L   H I L  
NO. NO. E expressed  in 4 digits  (hexadecbnal). zk (2ckar.ctsn mnnbsr vmittimo NO. NO. 

E Therefore, a 1-word data is 8um H a d  device Mrug. PC St A PC st. 
chancbr3 ( m i m m )  

I 1  I 
A1 SJ71 C24 Designation  of the S st, n m t e r  of device nts 

code X dsvicepoints'x 
check T ('designated n u m ~ r  of No, No, device  range to be  read 
Sum E 

H I L  

Data for the designated 

HIL H I L  4 characters.) 

c 
Character  area B 

POINT[ 

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

1 s number of device  points s 64 

(Head device  number) + (number of device  points) s maximum  device 
number 

besignation Example1 

To read the  data at points of Re1 90 and R8191 of extension file register block  number 
2 in PC number "01". (Message wait time is 0 msec) 

Indicates  that: /- 
The content of RE190 of block  Number 2 is 1234H (4660 in decimal) 
The  content of R8191 of block Number 2 is 7ABCH  (31420 in decimal) 

i 
4 

01 
.J 

i: c 
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10.8.7 Direct  wrjte to  the extension  file  register  (AnACPU  dedicated  command) 

Iesignation  Method S t  No. : Station  number 

Designation in protocol 1 is shown below. 

Extension file register 
batch  write  command 

Character  area C 
4 w 

I l l  

code in 4 digits (hexedecimd). (hexadecimal)) (’ cbractms) 
check 1-word data to exp- chsre2ters 

1 device point uses 4 Nurnbar  of 
I -  I I I I I I I  

Computer %%X N w E,“. No. 
E Sum 

c h a r a c t e r s .  T t e d u e ,  a poi* (2 ’$,,,,’e St. 

H I L  H I L  H I L I 1 I I I I  I HIL 
I I  

A1 SJ71  C24 Designation of the  device 
range to be written ’ /  No. No. E 

A PC st. 

1 device  point  uses 4 characters, 

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

HIL HIL  

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

1 s number of device points s 64 

(Head device number) + (number of device points) s maximum device 
number 

lesignation  Example 

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) 

A1 SJ71  C24 / 
Indicates  that: 

The  content  to  be  written to R8190 of block  Number  12 is 0123H (291 in decimal) 

The  content  to  be  written to R8191 of block  Number 12 is AB07H  (-21753 in decimal) 

The  content to be  written to RO of block  Number 13 is 3322H (1 3090 in decimal) 

J 
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10.8.8 Testing (random write) #e extension file r e g i s t e r  @CPU cumrnon commsnd) 

)esign@tion Method) 

Designation in protocol 1 is shown below. 

Extension file register test 
(random write) command 

Character area C 
4 

I l l  I I l l  I I I I I I  1 I I I I I I I I I  I 

Computer Device number ma (4 dwicspdnh(2 M e ~ 8 o e  E T NpE zt., Numtu d 

wait time 

HIL  I l l  I I I I I I  I I I I I I I I 1 I  H I  L I H I L  ,H IL  

cCoda characters) (7 characters) 'Amk C U e ( 4  Device number - 
(7charactas) Ich~re~laa)  chwm 

( h = h i m d ) )  

A1  SJ71 C24 I 1  

St. PC A 

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

POINT] 

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

1 s number of device points s 10 

)esignation  Example] 

To write  data  to 3 points : R1050 in extension file register block  number 5,  R2121 in 
block number 7 ,  and R3210 in block  number 10 in PC number "01 ". 
(Message wait time is 0 msec) 

Check  sum  is  calculated  within  this  range + 
, I ,  I , l , , l I I I I l  I I I I I I L L I I  I l I i 1 I I I l I  I 

C i I I 

/ 

Indicates  that: / 
The  content  to  be  written  to  R1050 of block  number  05  is  1234H (4660 in  decimal) 

The  content  to  be  written to R2121 of block  number  07  is 1 A1 BH (6683 in  decimal) 

The  content to be  written  to  R3210 of block  number  10  is 0506H (1286  in  decimal) 
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10. COMMUNICATIONS * ,  , USING DEDICATED  PROTOCOLS 
MELSEC-A 

10.8.9 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 

f Monitor I 

Editing EM command and trans- 
mitting device designation 

Read processing 

(Executing  ME  commands) 

. 
Data processing 

(CRT display,  etc.) . 

POINTS I 
(1) As the  flowchart  shows, monitor data registration must  be executed 

before monitoring. Attempting to execute  monitoring  without register- 
ing  the monitor data will cause a protocol error. 

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

(3) For  monitor registration, five  types of registration are possible. They are 
device memory in bit units (BM or JM), device memory in word units 
(WM or QM) and the  extension file register (EM). 

10- 64 



I 

(2) Registering Monitor data of the extension file registeF:(ACPU.comrnon 
command) 

1eslgn.tion Method1 St. No. : Station number 

Designation in protocol 1 is shown below. 

ExtembnfikregbtermonHor 
mgi8!Iation COmmMd 

Character area C 
I l l  

4 

I I .  I I I I I I  I I I I I I  I I I I I I  
Num bsr d E - Device number Dsvicenumber dsvke points Measage PC S t  

No. (7 characters) (7 characters) (2charoctctas wan the E No. 
Device number 
(7 characters) ;kmk 

hexadecimal) 
H I L  H I L  I I I I I I  I I I I I I  I I I I I I  I I H I L  

I I  
A1 SJ71 C24 A PC St. 

No. No. 

HIL H I L  

POINT] 

I To designate  the  device  range,  the following condition must be met: I 
1 s number  of device points s 20 

Iesignation  Example 1 
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) 

6" 

C 

P 

C 

2 
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(3) Monitoring  the  extension file register (ACPU common  command) 

esignation  Method 1 St. No. : Station  number 

Designation in protocol 1 is  shown below. 

Monitor 
(extension file register) 
command 

1 
I l l  

HIL HIL b 

PC st. E 
I I  I 

E PC st  Computer \%: waiting tP,e M E NO. N;. 
Messa e 

Character  area B 
No. No. 

H I L  I I H I L  
I 

“2: recdte I r-dt. I - I r d t . .  ~ b .  NO. 

I I I I I I I I I  I I I I  I 
A1  SJ71 C24 Monitor Monitor I PC St. 

I \ Monitor Sum E 

H I L H I L  H I  L I I I I I I I I I I I I  

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) 

besignation Example 

Monitoring after registering the monitor data (word  units)  as  mentioned in item (2). 
(Message wait time is 0 msec) 

Check  sum  is  calculated 

Computer 

A1 SJ71  C24 

r--- 
(1)  (2)  (3)  (4) 

(1) the content of R1234 of  extension file register  block  number 05 is 3501 H (1 3569 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 WOO0 of extension file register  block  number 17 is 1 C2DH (7213 in decimal), 
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10.9 Buffer Memory Reed and Write 

This function is used to read  from  and write to the AlSJ71C24 b u f f e r  memory. 
When this function is used, communications  between the computer and 
AlSJ71 C24 commences immediately when the computer  sends a read or 
write request,  without waiting for the PC CPU END processing.  Therefore, 
the  time T1, described in Section 10.5, 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. 

10.9.1 Commands  and buffer memory 

(1) ACPU common commands 

Command  Slate of PC  CPU Number of 

I I I I I I ON I OFF 

Batch 
read memory. 

Batch 
write 

CR 43H, 52H Reads from  buffer 
64 words 

(1 28 bytes) 0 0 0 

cw 43H, 57H Writes to buffer 
memory. 

Access ~~~~ 

A1 SCPU Data 
CPU in 

Llink 

O I 0  

0 l o  

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

(2) Buffer memory 

Buffer memory  addresses are OH to 7FFH see  (see  Section 5.4). 

One address consists of 1 word (1 6 bits). 

Read  and write are both  executed in word units, regardless of the 
word/byte unit setting. 

POINT I I 
Buffer addresses 1 OOH to 11 FH 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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/ 
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10.9.2 Reading  data  from  buffer  memory (ACPU common  command) 

lesignation Method1 St. No. : station number 

Designation in protocol 1 is shown below. 

Buffer  memory  read  command 

J Character  area A 
4 

I l l  I I I I I I  

'Om- Sum Word length Head address Message 
check (2 characters (5 characters waR C R i:, E 

uter 
H I L  I I I I I  I HIL HIL 
code (hexadeclmal)) (hexadecimal)) time Q 

,15571 C24 Desiinebl of the mer memory 
X address range to be read 
s 
T 

L 

Number  of  characters = (word  length) x  4 
1 -word  data  uses 4 characten. 
Therefore, a 1 -word  data is expressed 
in 4 digits  (hexadecimal). 

k 
- \ IHILIHIL 

I I  I I I I I  I I I I  
Message 

I ,  
I ,  

St 

H l L  I I 1 1 - 1  i i I 
code X 1 8  time No. No. 
Sum E 

check T Buffer memory data walt C R,  

H I L  I H I L  
I 8  

*Character  area B 
c 

POINT] 

To designate the word length, the  following conditions must be met: 
1 s word length s 64 
(Head address) + (word length) - 1 s maximum address 
number  (7FFH) 

Iesignation  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) 

Check  sum is cakulated 
within  this  range 

4 
, , , I  , I  I I 

Computer Check sum  is  calculated o c o z o o 1 a o o c R F F o o N 
E A 

C O O F F  

Q ObBI4PlLnlb 4 q &4Jn &t& ~ & l & 1 3 1 u , ~ , &  4.kV.a (&1(6 &Jh 
Q K within this range 

L I L I I I  

A1 SJ71 C24 S 
T O O F F A B C D i 1 2 3 4 T C 3  

@l~ 4 h q  ~I*,~~*,~J*,UII~I*,~L*,U,~~ (&,& &,& 

E 

X X I 

Indicates  that: 
The  content of buffer  memory  address 180H is ABCDH  (-21 555 in decimal) 
The  content of buffer  memory  address 181 H is 1234H (4660 in  decimal) 
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10.9.3 Writing data to buffer memoy ( A C N  uommon command) 

3esignation  Method I 
St No. : Statlon nu& 

Designation  in  protocol  1 is shown  below. 

A1 5571 C24 

Number of characters = (word  length) x 4. 
1-word  data  uses 4 characters. 
Therefore,  a 1 -word data  is  expressed 
in 4 digits  (hexadecimal). 

POINT 1 
To designate the word  length,  the  following  conditions  must  be  met: 

1 s word  length L 64 
(Head address) + (word  length) - 1 5 maximum  address  number (7FFH) 

Iesignatlon  Example I 
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) 

. .  . 

Indicates  that: 
ABCDH (-21555 in decimal)  is written to buffer memory address 3AOH 
1234H (4660 in decimal) is  written to buffer  memory address  3A1 H 
6789H (26505 in decimal) is  written to buffer  memory address 3A2H 
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IO. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

10.10 Special Function  Module Buffer Memory Read and Write 

10.10.1 Commands  and  designation 

(1) ACPU common commands - 
ACC.88 

PCCPU 
t o  

in 
Data 
Link 

0 

0 - 

- 
Item 

Command 
Number of 

Points 
Processed  per 

Communlcatlons 
I Access 
During RUN to Processing 

During 
STOP ,I.,, A’SCPU 

SW04 SW04 
Sym- 

Code bo1 
ASCII 

+++ ’ x””’ 

Batch 
read 

Reads  from  special  func- 
tion  module  buffer  memory. 

64  words 
(1  28 bytes) 

Batch 
write 

1 54H, 
57H 

Writes to special  function 
module  buffer  memory. 

Note : o ......... Executable 
x ......... Not executable 

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

Special-function  Module I Head  Buffer  Address  Module No. When  Loaded 
(hexadecimal)  In  Slot 0 

A1 SD61 high-speed  counter  module 

A1 S62DA digital-analog  converter  module 

01  H 80 H 

01  H 400H A1 SJ71 C24-PRF  comDuter l inkhinter function  module 

01  H 400H A1 SJ71 C24-R2  computer  link  module 

01  H 80 H A1 S64AD  analog-digital  converter  module 

01  H 10H A1 S62RD3/4  temperature-digital  converter  module 

01 H 1 OH P 

, 
i 

A1 SJ71  C24-R4  comDuter IinkhultidroD  link  module I 
~~ 

400H I 01  H 
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(3) Special-function  module buffer memory 

The special-function module buffer memory is  cornprlsed-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 FROM/TO instruction addresses as shown  below: 

Designated  address  (hexadecimal) = Module  head  address + 
[(FROMTTO instruction address x 2) converted into hexadecimal] 

Example: To designate AlSD61 high-speed counter module FROM/TO 
instruction address 1 (CH.l  preset value). 

Specified address = FROM/TO instruction address 1 x 2 + Head address 
82H 2H 80H 

The  data  format when the computer  makes a  read or write to or from  the 
special-function module buffer memory via  the  AlSJ71C24,  is  explained 
below using  the AlSD61 module  as  an  example. 

A1 SD61 buffer memory 0 0 0 8 2 0 8 0 5 4 O I E  210 110  011 2 1 0  0 
viewed from the computer 91Jala1n. Llh 30np 3h &I& S.pfh~& B1311JL~LISR 

I I I I I  

I I I I I  

Address Address 

Reset value Lower 
I 

1 I 40H 
bits 82H 

Middle bits: Lower bits \* 

E2H I 40H Middle 
83H 

E2H Reset value 
bits 

I 

2 

- 
Mode register 

OOH 12H 
85H 

Mode , 2-phase 

OOH 

2 

3 

86H register 
12H 

87H OOH 

? 
POINT] 

The buffer memory of each special-function module has its read  and write 
area, read-only and write-only areas,  and  areas  reserved for OS use, 
which  are not available to the use. See  the  manual for  each module  before 
using  the buffer memory. 

PC  CPU  or special-function module errors may occur if reading or writing 
is not done correctly. . 
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I O .  COMMUNICATIONS UStNG DEDlCATED PROTOCOLS 
' MELSEC-A 

10.10.2 Special function module numbers  using  control  protocols 

(4) The  special  function  module numbers designated by using  control 
protocols are the upper 2 digits of the last special function module I/O 
address expressed in 3 digits. 

Special  function  module  number: OAH 

Special  function  module  number: 07H -1 1 

00 toOF 10to2F  30to4F 50 to5F 80 to7F BOtoBF QOto  AF 8 0 t o C F  

module 

DO toOF EO toFF 

(5) Precautions with special function modules occupying two  slots 

For special function modules occupying two  slots,  the number  of points 
occupied by each slot is fixed for each module. The special function 
module number is the upper 2 digits of the last address of the slot 
allocated to the special function module. 

The User's Manual  for  each special function  module gives details about 
the allocation of slots to each module. 

(a)  Modules with the front  slot allocated as the vacant slot (AD72, 
A84AD, etc.) I Special 1 

16 points j 32 points 

00 to OF 10 to 2F 

(Vacant slot) ; function 
module .......... Special function module number: 02H 

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

I 
Special 
function I (Vacant slot) 
module I ,,........Special function module  number: 01 H 

I 
I 

32 points j 16 points 

OOtolF 20 to 2F 
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(c) Modules with the special function module allocation gnd I10 alloca- 
tion  mixed (A81CPU, etc.) 

I 

*='a' I Input 
function 1 

module I module .......... Special  function  module  number: 03H 
I I 64 points j 64 points I 

00 to 3F 40to7F 

(6) Module numbers of special-function  modules at MELSECNET remote I/O 
stations 

The module numbers of special function  modules  at MELSECNET 
remote  stations are determined by link parameters setting at the MEL- 
SECNET master  station. - 

UR 

NO. 

T 
R1 
R2 
R3 

- 

M - L  r - M - R  

W 

29C-309 

21  5-24F 
1 B6-214 

- 
- 
- 
- 
- - 

I10 addresses  viewed 
from the  remote  station 

- 
M - R  

W 

3F9-15E 
D80-OA3 
15F-1 B5 

- 
- 
- 
- 
- - 
Y  20 

to 
2F 

T M - L/R 

Y 

400-48F 
510-67F 
270-32F 

- 
- 
- 
- - - 

W 3 0  
to 
4F 

T M - L/R 

X 

430-44F 
500-65F 
220-28F 

- 
- 
- 
- 
- - 

Y 50 Y70 
to 

6F 
to 
8F 

\ J 
I I I I I I I I 

32 points 32 points 32 points 32 points 16 points 

Link parameter Y400  Y420 Xff430 Y450  Y470 

41F 
to 

42F 
I10 addresses to to to 

46F 
to 

46F 

Special  function module number HM 
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10. COMMUNlCATtONS USING DEDICATED PROTOCOLS 
.MELSEGA 

10.10.3 Reading data f r o m  the specialfunction module  buffer memory (ACPU commoncommand) 

lesignation  Method I 
Designation in protocol 1 is shown below. 

St. No. : Station  number 

Special  function  module  buffer 
memory  read  command 

2 characters 
Character  area A 

4 * .  Number  of  characters = 
I l l  I I I I  I I (byte  length) x 2 

I I I I  HIL  HIL I H I L H I L H I L  

1 -word  data  uses 2 characters. 

41 SJ71  C24 Designation of the special  function 
module  buffer  memory  address  range 
to  be read  from 

Memory data 

4 . 
Character  area B 

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

I 1 s byte length s 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. 

Iesignation  Example] 

To read the  data from buffer memory address 07FOH to 07F3H (4 bytes) of the  speciql-function 
module (module number  FH) loaded at I/O numbers EO to FF in  AlSCPU. (Message wait time 
is 0 msec) 

Check  sum is calculated 
within  this  range + 

I ,  , E  

Computer F F 0 0 T R 0 0 0 7 F 0 0 4 0 F Q 7 Check  sum iS calculated C F F 0 0 N 
E A 

0 within  this  range K 
O L ~ ~ ~ , ~ ~ ~ ~ S P I I L ~ ~ , ~ ~ , ~ , X ) * Z ~ , ~ ~ * , ~ ~ ~ , I ~ ~  4 q a%JoI,JJdS,* 

I I I I I I I I I  , 
A1  SJ71  C24 S I l l  E 

T 0 0 F F 1 217 8 1 4  $16 5 T 9 3 

This  indicates  that  special  function 
module 110 allocation  is EO to  FF m, XI &I c c l I  311'53" B'wn ut' 

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 
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10.10.4 Wrltlldg:dsta totho spedal function module buffer memory (ACPU common command) 

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

Special function  module  buffer 
memory  write  command 

1 Character area C 
4 b 

I l l  I I I I I  I 1  I I I I I I  
E PC M- 

I 1  mwm4 ( p e a a i r n a b )  (k-mal)) w*'m* NO. Computer n m t u 2 c h a & t c n  ( 2 d w ~ e r 8  (Bchar.cta* 
H r d  s d d r a u  

wp*n, Memory Cwa to k, 
SC&blhJ- immU w. '"9" sum 

I 

code - I 
C W  

H IL  H I L  I I I I I  H I L  H I L H I L  H I L l H l L l  I H I L  
6 , I  

I I  

st. 
No. No. 
PC 

H I L  H I L  

A1 SJ71  C24 Designation of the special  function  module 
butfer memory  address range to be  written 

A 

Number of characters = (byte  length) x 2 1 -word 
data  uses 2 characters.  Therefore, a  1 -byte  data 
is expressed in 2 digits  (hexadecimal). ! 

PO I NTS 1 
(1) To designate  the  byte length, the following condition must be met: 

1 s byte length s 128 

(2) With some special function modules, 2 or 3 bytes  are  used to express 
the data. Therefore,  designate  the  byte  length by referring to  the 
manuals  for each individual module. 

Designation  Example I 
To write the  data  to buffer memory  address  27FAH to 27FDH (4 bytes) of the special-function 
module  (module number FH) loaded at I/O numbers EF to FF in  AlSCPU. 
(Message wait  time  is 0 msec) 

Check  sum is  calculated  within  this  range 

This  indicates  that  special  function 
module I/O allocation  is  EF  to  FF 

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 

L 
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10. COMMUNICATIONS USING DEDICATED PROTOCOLS MELSEC-A 

10.11 Remote  Run/Stop of PC  CPU  and  Reading  PC CPU  Model  Name 

10.1 1.1 Commands 

(1) ACPU common  commands 

Command 

to During  RUN 
to  PC  Access 

Access State of PC  CPU 

CPU  In 
A1 SCPU  Data 

Link 

Item 
ASCII 

Processing 
During 
STOP Symbol Code 

SW04 ON SW04 OFF 

Remote 
RUN RR 

Requests remote 52H, 53H Rs STOP 
Remote 

RUN of PC  CPU. 
Requests  remote 52H, 52H 0 0 0 0 0 

STOP of PC  CPU. 

Reads if the PC  CPU 

A3N,  A3H or 
AJ72P25/R25. 

0 0 0 0 0 

PC  CPU 
modle 50H, 43H is model A1 N,  A2N, 

0 0 0 0 0 

Note : o....... Executable 

J 
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10.1 1.2 Remote RUN/STOP 

(1) Remote RUN/STOP control 

(a)  RUN,  STOP,  PAUSE and 
following combinations of 
puter  commands. 

STEP-RUN states are produced by the 
PC  CPU key switch positions and com- 

I \  I PC  CPU  Key Swltch Position I 
RUN STEP-RUN  PAUSE STOP 

I I I I I Command I RUN 
Remote I RUN 1 STOP I PAUSE I STEP-RUN I 

I from t I I I I 
I I I 

I computer  Remote 1 STOP 1 STOP I STOP 1 STOP I STOP I 
(a) When  a  PC  CPU  is  stopped by the  remote STOP command  given by an  external  com- 

puter,  that  PC  CPU  cannot  be  put  into  the  RUN  state by the  computer  connected to the 
PC CPU. 

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

Special  Relay 

MOO1 6 M9017 
Data  Memory  State 

I OFF I OFF I PC CPU  enters  the  RUN  state  without  clearing  remote 
STOP  data. I 

I I I I I OFF I ON I Remote  STOP  data  is  cleared  outside  the  latch  range  set in 
parameters.  (In  this  case,  Link X image  is  not  cleared.) I 

I ON I ON/OFF I PC CPU  enters  the  RUN  state  after  data  memory  is  cleared. I 
IREMARKJ 
Always  reset  special  relays  M9016  and  M9017 when data  memory  clearing  is  not  required. 

IPOINTI 

After operations remote RUN/STOP control from  the computer  are  com- 
pleted, the remote data will be lost if the power  supply is turned OFF or 
the PC  CPU is reset. 
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10. COMMUNICATIONS USING DEDICATED PROTOCOLS MELSEGA 

(2) Remote RUN/STOP designations and  designation examples (ACPU 
common  command) 

Iesignation  Method St. No. : Station  number 

Designation in protocol 1 is shown below. 

RR: PC  CPU remote RUN designation  command 
Rs: PC  CPU remote STOP designation  command 

Computer 

H L  

A1 SJ71 C24 

I 

Massage \%: wait time 
Sum 

H I L  
I I 

A PC St. E No. No. 

H l L   H l L  

Iesignation Examples 

Example 1: Remote RUN control of AlSCPU (Message  wait time is 0 msec) 

Sum  check  is  calculated 
within this range 

A1 W1 C24 

Example 2: Remote STOP control of AlSCPU (Message wait time is 0 msec) 

Sum  check is calculated 
within this range 

, I I 

Computer C 1 0 R S F F 0 0 
E 

61 + l a  I I n  Yln 5 1 n I  an 16. t 16. Jan I B n  
I I 

A1  SJ71 C24 A 
C O O F F  
K 

0 6 n  In I In 3Dn 1 Jon 
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10.1 1.3 Reading PC CPU model name 

(1) PC  CPU model name and corresponding codes 

I I I 

AOJPHCPU 

94H A3ACPU A1 H A1 CPU, A1 NCPU 

A3H A3CPU,  A3NCPU 98H 

A2CPU(-S1),  APNCPU(-Sl) A4H ASHCPU, A3MCPU A2H 

A2ACPU A3H A73CPU 92H 

A2ACPU-S1 ABH AJ72P25/R25 93H 

A1 SCPU 9AH A2CCPU 98H 

(2) Reading PC  CPU model name (ACPU common commands) 

lesignation  Method I 
Designation in protocol 1 is shown below. 

PC CPU module  read command 
I 

Computer 

A1 SJ71  C24 
I S  

Character B area 

(2 characters) \zdec,k 
H L H L   H L  

St.  No. : Station  number 

St. 
NO. 

nlL 
"s 1 

H L  

Iesignation  Example I 
To read PC  CPU model name at station number "0" (Message wait time is 0 msec) 

Sum  check is calculated 
within this range 

AlSJ71C24 1 
This indicates station nwtber '30' 
(1 E in hexadecimal) 

Sum  check is calculated m 

+ 
This indicates PC CPU module  name of A1 SCPU 

l-3 
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IO. COMMUNICATIONS USING DEDCATED PROTOCOLS 
. .  ME-LSC-A 

10.12 Program  Read/Write 

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. 

10.1  2.1 Precautions  during  program  readlwrite 

(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, if a 
peripheral device is loaded and operated after the  parameters  are 
changed, processing will be carried out with the  previous  parameters, 
which are still stored  in  the work area. 

(3) The number of points which  can be processed per communications  is 
fixed. When reading or writing data, divide the  data  into  several groups 
to read or write the entire area. Parameter data  should be divided into 
3K bytes. Other data  shoule  be  divided  into  units of data  determined by 
parameter setting. 
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10.1 2.2 Program readlwrite  control  procedures 

'(1) Reading 

I Execute  parameter  data  read 
command (PR) I 

I Execute  main  sequence 
program  read  command (MR) 

value read  command IMRI 
I . .  

(when  a  data  link  system is used) -, at  other 
Only  executable 

I 
Subsequence  program  read 
command (SR) execution 

Only  executable 
at other  stations. 

Sub  T/C  set  value  read com- 
mand  (SR)  execution 

4 

(when a microcomputer  program Is not  used) . I 
Execute  microcomputer main 
program  read  command (UR) 

(when  a  data  link  system is used) 
Only  executable 

1 at  other  stations. 

Sub-microcomputer  program 
read  command (VR) execution 

c 4 
* P (when  a  data  link  system is used) 

Execute  comment  data  read 
command (KR) 

c1 

4 I 
(when  comment  data is not  used) onb executable to the A24CPU I 1 or A~ACPU of other s ~ o n s .  , 

I 3 4 

Expansion  comment  data  read 
command (DR) execution 

4 I . 
READ COMPLETE 

t 

tt 
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I O .  COMMUNICATIONS , . .  USING DEDICATED PROTOCOLS 
MELSEC-A 

(2) Writing 

PROGRAM  WRITE 
Place  the PC CPU in the  STOP  status  using 
the  remote  STOP  function  (seesection 10.1 1 ). ..,,,.. 

hecute parameter  data  write I command(PW) I 
1 

Execute  parameter analysk 
request command (PS) 

I 
Execute  main  sequence 

program  write  command (MW) 

Execute  main  sequence  T/C set 
value  write  command (MW) r (when  a  data  link  system  is  used) 

Only  executable 
1 at other  statione. 

Subsequence  program  write 
command (SW) execution 

Only  executable 
at  other  stations. 

Sub  T/C  set  value  write  com- 
mand (SW) execution 

I 

1- (when  a  microcomputer  program is not  used) 

Execute  microcomputer  main 
program  write  command (Uw) 

(when a data link  system is used) 
Only  executable 

1 at  other  stations. 

Sub-microcomputer  program 
write  command (VW) execution 

& 
(when  a data link  system is used) . I 

Execute  comment  data  write 
command (Kw) 

I 

(when  comment  data is not  used) I or A3ACPU of other stations. 
Only executable to the W C P U  . I I s 

Expansion  comment  data  write 

& 

WRITE  COMPLETE 
After  writing  the  program,  return 
the  PC  CPU  to  the RUN status. 

...,,,, 
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10.1 2.3 Parameter  memory reawwrite 

(1) Commands and addresses 

(a)  ACPU  common commands 

Command 
I I I 

Itom 
ASCII 

Processing I Symbol I cod. I 
Batch I PR I 1 Reads 
read 50H9 52H parameters. 

write Batch I PW 1 50H, 57H I 
I I I Causes  the PC 

Analysis I ps I I 
request 

CPU to acknow- 
WH, 53H ledge and  check 

rewritten 
I I I parameters. 

Number of Access 
Points  Access  to  PC 

Processed During RUN to CPU  In 
A1 SCPU  Data 

rnunication  Link 

PC  CPU  State 

I I I I 

1 1 I 

C 

Note : o....... Executable 
x ....... Unavailable 

(b)  Parameter addresses 1 
J 

There are 3K bytes of parameter memory,  addresses OOOOOH to A 
OOBFFH. For  addresses., use  5-digit  ASCII  (hexadecimal). 

G N T  I 
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) 

lesignation  Method I 
St. No. : Station  number 

Designation in protocol 1 is shown below. 

Parameter  memory  read ( 

1 VI IW a! - 
~ 

m m a d  
flh--- oter  area A Number of characters = (Byte 

1 1 1  I t I I I  
length) x  2. 
1 -word  data  uses 2 characters. 

Computer (2charcrcters expressed in2digits Em%tz %x N ~ .  N ~ .  
E PC st. 

parmaw 

-hd) twx-lrnd) 

BY* Therefore, a 1 -byte data is 

HIL I HIL 
(hexadecimal). 

1 1 1 1  H l L  
% I I I I I I  

A1 5571 C24 Designation of the parameter s St, be read 
code x I 1 - 1  

check T I I I N ~ .  N ~ .  memory  address  range to be  read 
Sum E Parameter  data to 

I H I L I H I L I H I L I H I L I  IHILI  I H I L I  
Character  area B 
4 c 

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

1 s byte  length s 12G. 

Besignation Example I 
To read  4-byte parameter data in parameter  memory addresses 280H to 283H of 
the AlSCPU. (Message wait time is 0 msec) 

Check  sum  is  calculated 
within  this  range 

4 
1 I I I 1 I l l 1  I I 

~ o m ~ ~ 0 0 F F P R 0 0 0 2 8 0 0 4 1 C  Check  sum is calculated A 
C O O F F  
K Juter 

41 SJ71 C24 

within  this  range Q 

E D T o F I E  D ~ A  e I c  a F F o o S T 

Q5r &,* &301,30n 4 n s1*,45* 30H,U* 3 D " , & 0 * 1 3 2 2 w t s * r 3 0 w  d %,52* e+,* Xk,% 
I 1 I I I I I I  I 

I l l  E 

X X 
m, 4 5 * 1 ( ( * ~  a* X" (6*145*,Uw14l.,B*14J* 4?w k6"lk6*  xI,,Y)* 

Indicates  that: 
The  contents of parameter memory  address  280H  is OFH c. 

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

' .- 
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(3) Parameter  memory batch write (ACPU common command) 

lesignation  Method I 
Designation in protocol 1 is shown below. 

I 
Nurnberd characters = (Byte length) x 2. 
1 -word data uses 2 characters. 
Therefore, a 1 -byte  data  is  expressed  in 2 
digits (hexadecimal). 

To designate  the  byte length, the following condition  must  be met: 
I 1 s byte length s 128 

)esignation  Example I 
To write 4-byte  data  to parameter  memory addresses 5AOH to 5A3H of the AlSCPU. 
(Message wait time  is 0 msec) 

Check sum is calculated  within  this  range 
4 

I I I I I I I  I I I I I I I I  I 

E 
0 

I l l  

Computer N o o F F P w o o o 5 A o o 4 3 5 1 ~  O I A  c o e 

A1 SJ71 C24 
a a r 5 7 m  % & t ~ ~ m t ~ t + ~ n t h  %,% ~ , r 3 k 1 ~ 5 n , ~ 0 n l 4 1 n I ~ ) n I + t n l 4 ~ n  5 0 1 1 , 3 9 1  

Indicates that: 
Data '35H' is  written  to  address 5AOH 
Data 'EOH' is  written  to  address 5A1 H 
Data 'ASH' is  written  to  address 5A2H 
Data 'BCK is  written to address 5A3H 
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10. COMMUNICATIONS USING DEDtCATED PROTOCOLS WLSEG-A 

(4) Parameter memory analysis  request (ACPU common  command) 

lesignation  Method I St. No. : Station  number 

Designation in  protocol 1 is shown below. 

Parameter  memory  analysis  request  command 
I 

H L H L  

lesignation  Example 1 
To request  parameter memory analysis  after  writing  parameter  to the AlSCPU. 
(Message wait time is 0 msec) 

Check sum is calculated 

A1 SJ71  C24 

10- 86 



1 0.12.4 Sequence program readwrite 

(1) Commands and step allocation 

Note : o ........... Executable 
x ........... Not executable 

c 

t 

b 

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

1) The PC  CPU is A3,  A3N,  A3H,  A3M, A73, or A3A. 

2) The program is not the currently running program (indicates a 
subprogram called by the main program, if the main program is 
being run). 

3) The PC CPU special relay is in the  following state: 

i) M9050 (signal flow conversion contact) ..... OFF (A3CPU  only) 

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

POINTI 
When reading or writing  the  timerhounter setting values using  the se- 
quence program read/write command, range designations of TO to T255 
or CO to (2255 are possible. 

Extended ranges of T256 to T2047 and C256 to T1023 for  AnA  CPU 
should be used for storing the setting values; read or write the set values 
using  the batch read/write command  for devices (D, W, R) allocated by 
parameter setting. 

t, 
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10. COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

(b) Designating the  head address 

The division between sequence programs and T/C set values, and 
their addresses in 4-digit ASCII are shown in  the  table below. 

Example: 
To read  the set values TO to T63 
Head address = FEOOH Command = MR 

Soquenco  Program  Designated  Step for Protocol 

TO set value FEOOH 
T1 set  value to T255  set  value  FEOl  H to FEFFH 

CO set  value FFWH 
C1  set  value  to  C255  set  value FFO1 H to  FFFFH 

Step 0 OOOOH 
Step 1 to Step  3071  8  (30K)  0001  H to  77FEH 

Calculation of designated step 
Timer : Tm = FEOOH + n 
Counter : Cm = FFOOH + n 
where, m = device number 

n = hexadecimal value of device number 

(c) Meaning of T/C  set values 

T/C  set values are stored as hexadecimal values as shown in the 
table below. 

When rewriting  the PC  CPU  set values from the computer via  the 
AlSJ71 C24, designate the set value in 4-digit ASCII. 

Example: 
Data designated to change T10 setting value K10 to K20 ...... 0014H 
Data designated to  change TI 1 setting value D30 to D l 0  ...... 800AH 

I Ladder  Example  in  Program I Selling in Program I Setting  in  Protocol 

KO 
K1 

K9 
to 

K10 
to 

K32767 

~ ~ 

OWOH 
0001  H 

0009H 
to 

OOOAH 
to 

7FFFH 

Do 
D l  
02 
to 

D l  023 

8000H 
8002H 
8004H 

to 
87FEH 

Calculation of protocol setting value 
Km = OOOOH + n 
Dm = 8000H + 2n 
where, m = device number 

n = hexadecimal value of device number 

10- 88 



(2) Sequence  program  batch  read (ACPU common command) 

Iesignatfon  Method 1 
Designation in protocol 1 is shown below. 

St. No. : Station number 

Computer 

Character  area A Number of characters = (Number 

1 step (16 bits) uses 4 characters. I l l  I 
of steps) x 4 

wing ~",,,b Therefore, 1 step i$ expressed  in 
watt me -a) c ~ d .  w l m d )  
'- (2 c h a m c t m  4digits (hexadecimal). (4 Chs=tera 

J I I l l  
I I I I I I I I I I  I 

Designation of the step 
range to be read 

Seqwnce program s St. I I  PC 

H IL  I I i I i I I I H I L H I L  
code x 1 - 1  
check T I 1  No. No. 
Sum E 

Sequence program batch read mmmand 
(MR for main and SR for sub program) Character area B 

c 

A I  SJ71  C24 / 
1 

POINTS I 
(1) To  designate  the number of steps, the following condition must 

be met: 

1 s number of steps s 64 

in combination. Only  one of these may be set. 
(2) Timers, counters, and  a  sequence  program  cannot  be  used 

ledgnation Examples1 

Example 1: 
To read 3 steps: step 100 to step 
(Message  wait  time  is 0 msec) 

Check  sum is calculated 
within  this  ranae 

102 of the  main sequence program of the AlSCPU. 

Step 100  is  expressed as 
0064H  in  hexadecimal 

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 
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MElSEC-A 

Example 2: 
To read set values at 3 points: T50 to T52 of the subsequence  program of the PC NO. "01". 
(Message wait time is 0 msec) 

Check  sum is  calculated 
within  this range 

I 
I & ,  t I -  

A 
c o o 0 1  
K Computer N O O O l S R O F E 3 2 0 3 E 9  

E Check  sum  is calculated 
0 within  this range 

oI**%&JIu utlpl x)* b,&&,&&,&hr% 4 m o&xk,%w)I,3I* 
/ 

Indicates  that: 
The  set  value of T50 is 301 5H  (Kl2309) 
The  set  value of T51 is 8174H  (D186) 
The  set  value of T52 is 2002H (K8194) 
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(3) Sequence program  batch write (ACPU common command) 

Designation  Method1 St No. : station number 

Designation in protocol 1 is  shown  below. 
Character area C 

4 

I l l  I I I 1 I I l l  
E st' MW Mmw (4 Charaderr (2 characters 

Lssdirtg step Number of steps Sum Sequeme program 

C o d ,  
check I 8 I Computer w.itUme NO.  NO. hexsdschal) I 1 - 1  

I I I 

HIL HIL I H I L  I I 1 I I l l  . I I  
A1 SJ71 C24 Designation of the step 

Sequence prcgram batch mite command 
(MW for main and SW for sub program) 

range to be  write 
A 

HIL  

PC st. 

H I L  
E No. No. 

Number of characters = (Number of  steps) X 4. 
1 step (16 bits)  uses 4 characters.  Therefore, 
1 step  is  expressed  in 4 digits  (hexadecimal). 

POINTS I 
I 

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

1 s number of steps s 64 

in combination. Only  one  of these may be set. 
(2) Timers, counters, and  the sequence  program cannot  be  used 

lesicrnation Examdes I 
Example 1: 
To write a  program to 4 steps: step 500 to step 503 of the  subsequence  program of the 
PC NO. "01". (Message  wait time is 0 msec) 

A1 SJ71 C24 / 
Step 500 is  expressed as 
01 F4H in  hexadecimal 

Indicates  that: 
1055H is written to step 500 (1 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) 

10- 91 



10. COMMUNICATIONS USING DEDICATED PROTOCOLS MELSEC-A 

Example 2: 
To write  set  values  to 4 points: T1OO to T103 of the  main  sequence  program of the AlSCPU. 

(Message wait  time  is 0 msec) 

Check sum is  calculated within  this ran  e 

A1 SJ71  C24 

Indicates that: 
4001  H  (K16385) is set to T 
8002H (Dl) is set to T101 
0502H  (K1282) is set to T102 
832E  (D407)  is set to  T103 
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(1) Commands and addresses 

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

(a) ACPU  common  commands 

Command Number of State of PC  CPU Access 
Points 

During RUN t o  A1S  CPU  In  Processed Processing 
Accr8s to PC 

Item 
ASCII 

'ym Code per  Com- Data  CPU During 
munication SW04 

ON 

Batch 
read 

Batch 
write 

- 

UR Reads  microcomputer 55H, 52H main  programs. 

Sub Reads  microcomputer 56H, 52H VR 
subprograms. 128bytes I O I O 

uw Writes  microcomputer 55H, 57H main  programs. 
128  bytes O* 0 

Sub Writes  microcomputer 56H, 57H subprograms. 

0 w 
X L - I -  

Note : o....... Executable 
x ....,.. Not  executable 

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

1) The PC  CPU is A3,  A3N,  A3H,  A3M or A73. 

2) The program is not  currently running program (indicates a  sub- 
program called by the main program,  if the main program is being 
run). 

3) The PC  CPU special relay is in the following state: 

M9050 signal flow conversion contact : OFF (A3CPU only) 

M9051  (CHG instruction disable) : ON 

(b)  Microcomputer program address 

Microcomputer  addresses are designated in the  protocol as follows: 

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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MELSEC-A 

I CPU  Model Microcomputer  Program Microcomputer  Program 
Capacity Addresses 

A1 SCPU 
AOJ2HCPU 
A2CCPU 

OOOOH to 37FEH Max.  14K  bytes 

I A1 CPU 
A1 NCPU I Max. 1 OK bytes 1 OOOOH to 27FEH 

I AZCPU(S1) 
APNCPU(S1) I Max. 26K bytes I OOOOH to 67FEH 

A3CPU 
A3NCPU 
A3HCPU 
A3MCPU 
A73CPU 

Main  and sub 
Max.  58K  bytes OOOOH to E7FEH 

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

3) A character area error  06H occurs if the following condition is not 
met: 

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

)esignation Method St. No. : Station  number 

Designation  in  protocol 1 is shown below. 

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

Character  area A Number of characters = (Number 
of bytes) x 2. 
1  address  uses  2  characters. l i  I 

I I H I L  IHILIHILI  
I 

; / I N ~ ,  N,,. 
Sum E PC St. 

i I l l 1  i l l 1  I 

T check 
I , - I  I ~ c d e  

H I L H I L  I I I I I I I I H I L  

A1 5371 C24 V 

Designation of the 
range to be  read  from 

Micraomputer prcgram s 

Character  area  B 

POINTI 
To set the number of bytes, the  following conditions must be met: 

1 s number of bytes 5 128 
(Head  address) t [(number of bytes) - 13 smicrocomputer  program 
capacity 

I 

)esiqnation  Example I 
To read 6 bytes of a  microcomputer  program  beginning  with  address 03E8H (1 000 in decimal) 
in the AlSCPU. (Message  wait  time is 0 msec) 

I l l  I l l I l  I Check sum is calculated  within 
E I this  range 
N 0 0 F F U R 0 0 3 E 81 0 6 0 9 (Sum  check  code  is  added bv 

A1 SJ71 C24 Check  sum  is  calculated - s  
within  this  range X 

T 0 0 F F 3 4 1 1  A 1 7  8 l B  F 1 1  2 1 5  E T 9 9 

u 2 H  &,L k6,,(6* ~ ~ , ~ " , 1 I ~ , 4 I * , J 1 * , 4 2 " , 4 2 " , L , 1 I * , ~ . , ~ , ~ ~  B",J). I I I l I X  
Indicates  that: ------ 
(1) the  contents of address  03E8H  is  34H, (1) (2)  (3)  (4) (5) (6) 
(2) the  contents of address  03E9H  is lAH,  
(3) the  contents of address  03EAH is 7BH, 
(4) the  contents of address  03EBH  is  BFH, 
(5) the  contents of address  03ECH is 12H,  and 
(6) the  contents of address  03EDH  is 58H. 
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(3) Microcomputer  program batch  write (ACPU common command) 

lesignation  Method I St. No. : Station  number 

Designation  in  protocol 1 is shown below. 

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

\ 

A1 SJ71 C24 

Message (4 characters (2 characters ' I I 
Heed step Number of bytes Microcomputer  program 

Wait time 1 hexadecimal) I hexadecimal) 1 I I - ! I , 
, ' I  

I I I I  I 
" I I  

Designation  of  the 
range to be  read  form 

A St. 
No. No. 
PC 

T 

Number of characters = (Number I ~ H ~ L ] I - I ~ L ~  1 of bytes) x 2 .  
1  address  uses 2 characters. 
Therefore, 1 address is expressed 
in 2 digits  (hexadecimal). 

POINT 

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 Microcomputer  program 
capacity 

Iesignation  Example 

To write 6 bytes of a  microcomputer  program to  the  area  beginning with address 1388H 
(5000 in decimal) in  the AlSCPU. (Message  wait time  is 0 msec) 

Indicates  that: 
(1) 12H is  written to address  1388H, 
( 2 )  ABH  is  written to address  1389H, 
(3) 5FH is  written to address  138AH, 
(4) 7CH is written to address  138BH, 
(5) 43H  is  written to address  138CH, and 
(6) 9AH  is  written to address  138DH. 
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I O .  12.6 Comment memory readwrite 

(1) Commands and addresses 

Commands and comment data addresses to  read and  write comment 
data are explained below. 

(a)  ACPU  common  commands 

Command 
Number of 

Points 
Processing Processed 

State of PC  CPU 1 
Item 

ASCII 
Symbol During per Com- Code rnunlcation STOP 

Batch  read KR Reads  from  comment 4BH, 52H memory. 128  bytes 0 

Batch  write Kw Writes to comment 4BH, 57H memory. 128  bytes 0 

During  RUN I . .. - CPU 
to Ai s During  RUN to A ~ S  
Access 

~~~~ 

CPU  in 
SW04 

OFF  ON 
SW04 

cpu Data  Link 

0 0 0 0 

0 X 0 0 

Access Access to 
CPU  in 

SW04 Data  Link SW04 
ON  OFF 

0 0 

0 0 

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 t designated number of bytes s comment  memory 
capacity. 

POINT/ 

It is not possible to designate a particular device or device number  when 
reading or writing comment  data. 

Always read or write all data  from  address OH. 
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(2) Comment  memory batch read (ACPU  common  command) 

,esignation  Method I St. No. : Station  number 

Designation in protocol 1 is shown below. 

Comment  memory  batch 
read  command 

\ Character  area A / 

A1  SJ71 C24 Designation of the 
range to be  read 

L 

Number of characters = 
(Number of bytes) x 2. 
1  address  is  expressed  in ] F l  
1  byte (2 chyacters). No. No. 

1 IH IL IH IL I  
I I I I  I 1  I 

Comment 

No. No. 
I - , X code 

H I L I H I L I  I I I I I I H I L I  
Character  area 6 
- 

POINT] 

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 

lesignation  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) 

I , I I I I , I I I I , Check s u m  is  calculated  within m 

Computer 

A1 SJ71  C24 

E 
a (Sum  check  code  is  added by F A 0 7 D 010 6 0 K R F  F 0 0 N 

A this  range I 
C O O F F  
K the A1 SJ71  C24.) 

~05*LIXI*I(*,L(&,5L~*X)l,n*K,~*X)ll#(6*,(ln &&,*X)l4€n,C 
4 I I I I I I I I I I I I  q I 

4 
Check  sum is  calculated 
within  this  range 

b 
S E I I I I I  
T 
X 

A 4 T I 2 [ A  8 1 4  3 1 E  F I 1  C15 7 F F 0 0 
I I I I I  x 

[ O I n ~ ~ , ~ ~ C , 1 6 r ~ l l ~ , ~ n ~ 4 l ~ , I L ~ l ( r , U I I ~ 4 L , 1 6 m J l l ~ , 4 l ~ ~ ~ ~ J 7 n I ~ I 4 l m ~ ~ ~  ------ 
(1) (2) (31 (4) (5) (5 )  

Indicates  that: 
(1) the  content of address 07DOH is 12H, 
(2) the  content of address 0701  H  is ABH, 
(3) the  content of address  07D2H  is  43H, 
(4)  the  content of address  07D3H  is  EFH, 
(5) the  content of address  07D4H is lCH,  and 
(6) the  content of address  07D5H is 57H. 
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(3) Comment  memory batch write (ACPU  common  command) 

Iesianation  Method] St No. : StaUon numb 

Designation in protocol 1 is shown below. 

Comment  memory  batch  read  command 

Character  area C 
4 

I I 
c 

I IHILIHILI I I I I I  I H I L  I 
I l l  

A1 SJ71 C24 Designation- of the 
range to be  read I r I 

1 byte  uses 2 characters. 
Therefore,  1  -byte  data is ex- 
pressed  in 2 digits  (hexadecimal). 

POINT/ 

To set the number of bytes, the  following conditions must be met: 
1 s number of bytes s 128 
(Head  address) + (number of bytes) - 1 s Comment  memory 
capacity 

besignation Example I 
To write 4 bytes of  comments to the area beginning with address OBB8H (3000 in decimal) 
in  the  AlSCPU. (Message  wait time is 0 msec) 

Check sum is calculated  within  this  range 
1 1 ~ 1 ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

- 
A1 SJ71  C24 (i) (2) n G) 

Indicates  that: 
(1) 56H  is  written to  address OBB8H, 
(2) 9AH  is  written to address OBBSH, 
(3) B5H is written  to  address OBBAH, and 
(4) 12H  is  written  to  address OBBBH. 
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10. COMMUNICATIONS USING DEDICATED  PROTOCOLS 
MELSEC-A 

10.1 2.7 Extension  comment  memory readwrite 

(1) Commands and addresses 

(a)  AnACPU dedicated commands 

Command 

I I I 

Batch 1 DR 1 I 44H, 52H Reads from the  exten- 
read don comment memory. 

Batch I DW 1 I write comment memory. 
44H, 57H Writes to the extension 

Number of 
Point 

Processed 
per  Com- 

munication 

Access 

Ouring STOP t 7 - l  SW04  SW04 cpu 
ON OFF 

128 bytes X 0 0 0 

128 bytes X X 0 0 

- 
Access 
to PC 
CPU In 

Data 
Link 

0 

0 

Note : o ....... Executable 
x ....... Not  executable 

(b) Extension comment  memory  addresses 

The extension comment data storage  area  is managed in relative 
addresses with  the  head address OOH. 

For example, the range  that can  be set to the  head address  for an 
extension comment  memory  of 3K bytes  is OOH to  BFFH. 

1) The  maximum extension comment  memory area is 64K bytes. 

The address  range  for the extension comment data is determined 
in accordance with  the paraemter  set capacity. 

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 
capacity is not equal to or greater than  [head address + (set 
number of bytes - l)]. 

POINT] 

Reading or writing  extension comment data by designating  specific 
devices or device numbers is not possible. 

Always read or write extension comment data  beginning  with address OH. 

/ 

10-100 



(2) Extension comment  memory batch read 

Batch read of the extension comment  memory using an AnACPU dedi- 
cated command is shown below. 

Iesianation  Method I St No. : Station  number 

Designation in protocol 1 is shown below. 

Extension  comment 
memory  batch  read 

Character  area A 
I l l  I I I I  I 

E 
Computer D R E, ti, 2 

HIL 
Al5571C24  Designation of the 

I I l l 1  I HIL 

range to be  read 
S 

X 
T 

L 

Number of characters = 
(Number of bytes)  x  2. 
1  address is expressed in 
1  byte (2 characters). 

' 
Gz ik, 

I  din exlen! ' 
m e l t   m e l M Y  T 

H I L  I I I I H I L  - H I L  

code X I - , check 
SiOnCOm- Sum E 

Character  area B 

POINTI 
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 s extension coment 
memory  capacity 

Iesianation  ExamPlel 

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) 

I l l  I I I I I I  I Check sum is calculated  within I I  

E I 

D R (Sum  check  code  is  added by F e 0 0 7 D 010 6 0 
this  range A 

Computer Q c o o 0 1  
K 

@h J)rllll &YL ob 4 q (blL lyYLJy&lyLI#IJA YL Uaa L A # r l l n  
I A1 SJ71  C24.) 

4 
A1 SJ71 C24  Check  sum Is calculated 

b I , I , , I L t l , I , I  8 

S 

x I I I I I  

E I I I 1 I  
within  this  range T 

J7& O!v J I ~ , ~ ~ I ~ ~ I I , B ~ W I ~ ~ S ~ ~ ~ ~ ~ ~ J ~ ~ ~ ~ ~ ~ ~ I ~ ~  X w f 3 s  & I D *  E!a 
X 

7 C T 1 2 [ A  8 1 4  31E F[1 C15 7 0 1 0 0 ------ 
( I )  (2) (3) (4) (5) (a)  

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  1 CH, and 
(6) the  content of address  07D5H  is  57H. 
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IO. COJVIMUNICATIONS . *I USING DEDICATED PROTOCOtS MELSEC-A 

(3) Extension comment  memory batch  write 

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

sesignation Method 1 St. No. : Station  number 

Designation  in  protocol 1 is shown  below 

Extension  comment  memory  batch  write 
command 

Character  area C 
4 b 

I l l  I I I I I I  I 
H a d  Wacs 'Numbof of bytes 

code of bytes' x 2 characters) hexadecimai) I hexadecimal) 
check number of bytes ('number (5characters I (2 characters Mswe D W PC St. 6Um Data fa the d a s i g m t e d  

Computer No. No. 
E 

HIL I HIL 
I 

I I I I I  I H I L  
" 

PC St. A 
I 1  

A1 SJ71  C24 Destination of the 
device  range  for  writing E No. No. 

1  byte  uses  2  characters. 

pressed in 2  digits  (hexadecimal). 
Therefore, 1 byte  data  is  ex- 

HIL H I L  

POINTI  
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 5 extension comment 
memory capacity 

Iesignation  Example I 
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 

E 

I l l  1 

I l l  I 
4 + 

I / I I I  a I I L I L I I  

N O O O l D W O O O B B 8 ~ 0 4 5 6 ~ 9 A ~ B 5 ~ 1 2 C B  
Computer Q 

(Ik 4!w421 &,~,Rr141~,4E,B*r~l*IJZu n*I&,42*,42n,~,xhln~ & %57. !&,JlR &,& ---- 
A1 SJ71  C24 (11 (21 (3) (4) 

Indicates  that: 
(1) 56H is written to address OBBEH, 
(2) 9AH  is  written to address OBBSH, 
(3) B5H is written to address OBBAH, and 
(4) 12H  is  written to address OBBBH. 

m c o o 0 1  
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10.13 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. e 
This function is used for  emergency instructions simultaneous start, etc., 
to the A1  SCPU. 

10.1 3.1 Commands and control 

(1)  ACPU common commands 

h 

Command State of PC  CPU Access 

cpu 
to  PC 

During 
Link 
Data cpu SW04 SW04 STOP 

I Item During  RUN 
ASCII Processing 

Symbol Code 
ON OFF 

Global Turns ON/OFF Xn2 of the AJ71 C24 47H, 57H GW 0 X 0 0 0 loaded in each  PC  CPU  system. 1 
L I 

Note : or. . . . . .  Executable i 
(2) Control 

1 
This function switches  the Xn2 input signal at each AlSJ71 C24 in all 1 

stations linked to  the computer. 

(a)  Xn2 is determined by the I/O addresses of the A1 SJ71 C24s. 

, 

Example: If the I/O addresses  are  90 to AF, Xn2 is X92. q 
(b) Designate  the station number in  the control protocol as OOH. t 

(c) This function is  a command from the computer.  A reply is not given .I 
(d)  Xn2 is cleared  from any station when the power supply to the station ',$ 

Designating a  number  other than OOH causes  the  Xn2 of the 
AlSJ71 C24 at the designated station number to  turn ON/OFF. 

by the A1 SJ71  C24. c" 
is  turned OFF or when the CPU or the station is reset. 
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I O .  COMMUNICATIONS USING  DEDICATED PROTOCOLS 
MELSEC-A 

10.1 3.2 Setting the global function (ACPU common  command) 

lesignation  Method 1 
Designation in protocol 1 is shown  below. 

St. No. : Station  Number 

Global  function  command 
Character  area A 
4 c 

I I I I 

Computer 0 w E,". EA, ; 
E MW.¶gs Facta number 

wait time 

H I L  H I L  I H I L  

Sum 
( 1  character) check code 

A1 SJ71  C24 I 
Xn2  is  turned ON when  datavalue  is 1  (31 H). 

Xn2  is  turned OFF when  datavalue is 0 (30H). 

lesiqnation  Example I 
To turn  the Xn2 of A1 SJ71 C24 ON. (Message wait time is 0 msec.) 

Check  sum is  calculated 
within  this  range. 

Computer 

A1 SJ71  C24 

Always  designate OOH Indicates  that  the  Xn2 of 
A1 SJ71  C24  at  all  stations  is 
turned  ON. 
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10.14 On-demand  Function 

The  on-demand function is  used when the  AlSCPLI has d&a ta-transmit to 
the computer. In  this case, the  AlSCPU specifies the buffer memory area in e 
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 SJ71 C24 
Address  Buffer  memory 

Dedicated 
protocols 
1 to  4 

b Computer 

i 

n 
L 

I 
10.1 4.1 On-demand handshake signal end buffer memoty 

(1) On-demand  handshake signal 

The  on-demand  handshake signal turns ON when the A1 SCPU transmits 1 
a  data  send  request to  the computer to start transmission,  and  turns OFF .r 
when  transmission of the  data specified by the A1 SJ71 C24  is  completed. 
It acts as  an interlock to prevent  on-demand  requests  being made 
simultaneously. 

1 Handshake Signal 1 De8crlption I Signal  Turned ON/OFF by I 
Xn3* 

During  execution of ondemand function 
ON : transmission  underway 
OFF : transmission  completed 

A1  SJ71  C24 

* "n" in Xn3 is  determined by the slot location of the  AlSJ71C24. 

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

Addross 1 Namo I Do8criptlon 

Area  to  specify  head 

by the TO  instruction  of the Sequence  program. buffer  memory 

The head address of the data stored in the buffer memory 
109H to be transmitted by the ondemand function is specified address in  on-demand 

OAH Area to specify  data The  length of the  data  to  be  transmitted by the  on- 
demand  function  is  specified by the A1 SCPU  TO in- 
struction of the  sequence  program. length 

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 

OCH On-demand  error 
storage  area 
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IO. cOMMUNCCATIONS  USING DEDICATED  PROTOCOLS 
MELSEC-A 

10.1 4.2 On-Demand function control procedure 

(1) AlSCPU control procedure 

On-demand data 
transmission 

I Check (and if necessary  change) the contents of buffer 

I 
Set transmission data 

tion 10.1  4.3 for transmission data formats when word or 
memory  address 103H. See Examples 1 and 2 in Sec- 

byte units are selected. 
word or byte units I . . . . . . .  . 

Write the data to be bansferred Write to buffer memory address OH to FFH or 120H to 
to the u r n  memory area. DFFH ('1) 

I 

,. -* 

, 
\ ?  

1 
Clear the ondemand buffer memory address 10CH. 

Reset the on-demand errors (Start is disabled if the contents of this address are '1 '.) 

I 
Write the head address where the data is stored to buff- 

dress 1 OAH. 
Start on-demand . - . a .  I er  memory address 109H and the  data length to ad- 

I 

If '1' is written to buffer memory address 1 OCH, an 
error occurs and the data is not transmitted. 

Error A 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. 

No-protocol send area (bidirectional send area) 
No-protocd receive area (bidirectional receive area) 

Transmission completed 

(2) Computer control procedure 

[ On-demand data receive 1 
I 

Determine if the received data 
was received due  to on- 

The A1 SJ71  C24  appends  'FE"  as  the PC CPU  number. 

demand function or  command 
,,,...., Process  data as on-demand  data only if the  PC  CPU 

number of the  received  data  is  FE. 

Set transmission data 
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10. COMMUNICATlONS USING DEDICATED PROTWOLS .-. ILIV~V-~ 
(3) On-demand  request  processing  timing  chart 

Full-duplex communications 

IComputer is transmitting datal 

E 
Computer On-demand  data 

A 
C 
K 

A1 SJ71 C24 

On-demand function executing 
Xn3 I 

\ I  \\ I 
0 instruction to buffer memory 

addresses 109H and 1 OAH 

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. 

IComDuter is receivina datal 

(3) 

On-demand function exe 

1) The  on-demand function executing signal (Xn3) turns ON imme- 

2) Transmission of the  on-demand  data is suspended  until  the 
completion of the response  data  (beginning  with STX) to the 
command data  (beginning with ENQ). 

3) Transmission of the  response  data  (beginning with ACK) from  the 
computer in  response to  the  response  data  (beginning  with STX) 
from  the AlSJ71C24  is possible  while the on-demand  data  is 
received. 

diately when the on-demand  request  is  made. 

c' 
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I O .  COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

(b) Half-duplex communications 

I ComDuter is transmittina  data I 

E 
(2) On-demand  data Computer C K 

A 

A1 SJ71  C24 S 

X 
T 

(1 1 On-demand  function  executing 
Xn3 

instruction  to  buffer  memory 
resses  109H  and 1 OAH 

1) The on-demand function executing signal (Xn3) turns on imme- 
diately when the on-demand request is made. 

2) Transmission of on-demand data  is suspended until  the comple- 
tion of command data  receive (beginning with ENQ) from the 
computer. 

3) Transmission of response data (beginning with STX) to the com- 
mand data (beginning with ENQ) is suspended until the comple- 
tion of on-demand data transmission. 

Computer is  receiving  data 

Computer  On-demand  data 
\ 

I I  I 1  I 

A1 SJ71  C24 S 

X 
T i 

-5 

On-demand  function  executing 
Xn3 

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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10. COMMUNBCATIONS USING DEWGKTED PROTOCOLS 
MELSEGA 

10.1 4.3 On-demand  function designdion 

lesignation  Method) 

Designation in protocol 1 is  shown  below. 

A1  SJ71 C24 adds  these  fields of data 
Computer J L 

Xn3 
OFF 

\ 

The following  is  written  to A1  SJ71 C24 buffer  memory: 

1 OAH ... Data length 
- 109H ... Head  address of transmission  data  storage  area 

QINTS 

(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. 

(2) Data  length setting range must meet the  following criteria: 

When the buffer memory area of OH to FFH is  used: 

(Head address) + (data length) - 1 5 FFH 

When the buffer memory area of 120H to DFFH is used: 

(Head address) + (data length) - 1 5 CDF 

(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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I O .  COMMUNICATIONS USING DEDICATED PROTOCOLS 
MELSEC-A 

lesignation Examples 

Example 1: 
To start  transmission of data, stored  in  buffer memory  at addresses 120H and 121 H, by 
the sequence program. (AlSJ71C24 I/O addresses are CO to DF,transmission data is 
designated in word  units.) 

Computer / A1 SJ71  C24  appends  PC  number 'FE" automatically 

A1 SJ71 C24 

xc3 scpu >("'x processing 

(2) 
On-demand 

-----, r l  command (1) 

Buffer 
memory 

I 

Data  is  transmitted 
sequentially  in  units of 4 
bits  from  the  higher  bit. 

t 

t t 

0 TOP 1 W C  [ ti0102 I HOOFF I K1 

TOP lHoooCl Holm I KO 1 K1 

20 

25 h 4 0 - m  

t 

'1' is  written  if  a 
transmission  error 
occurs. 

1 RST I YO21 

76 

80 

2IRCUIT END 

Request  to  turn OFF 
error  indicator  LED 

Sets  word unit  for  data  transmission 

Converts  the  start  signal  to  PLS 

Sets  transmission  data 

(1) Designates  head  address of the 
transmission  data  storage  area  and 
data  length 

Resets  the  on-demand  error 

(Start  is  disabled  if  the  content at 
address  1 OCH is '1 '.) 

(2) Starts  the  on-demand  function 

Transmission  completed  flag 

Reads  the  transmission  error  storage 
area  to  check  transmission  status 

l°CH {l : Data  not  transmitted 
0 : Correct  transmission I 

\ due to  an  error 
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Iesignation Examples1 

Example 2: 

To start  transmission of data, stored in buffer  memory at addresses 12OH and 121 H, by the 
sequence program. (AlSJ71C24 I/O addresses are 80 to  SF,transmission data is 
designated in byte units.) 

Computer Al,SJ71  C24 appends  PC  number  'FEW  automatically 

0 

20 

25 

76 

80 

A1 SJ71  C24 

F k  1 0 3 H L Y q  

L 
Buffer 
memory 

processing 

On-demand - m] ;;;( ~~~~~1 
command (1) - 

'1" is  written 
transmission 
occurs. 

- 

if a 
error 

'ocHm~<ta 1 mH[%~f[} is  transmitted  in  the 
121 H 7856H order of lower 8 bits  and 

higher 8 bits. 
XOC7 + Request  to  turn OFF error  indicator  LED 

TOP I HOOOC I M103 I K1 I K1 E Sets  byte  unit  for  data  transmission 
X000  M9039 + H 111 PLS I MO Converts  start  signal  to PLS 

XOC3 
AI -1 MOV )H3412] W 

Sets  transmission data 

-1 MOV I HO120 1 M I (1) Designates  head  address of the 
transmission  data  storaae  area 1 and  data  length 

1 

TOP [ HOOOCIHOlOC( KO I K1 Resets  the  on-demand  error 
I I 1 RST I YO20 (Start  is  disabled if the  content  at 

address  10CH  is  "l'.) 

(2) Starts  the  on-demand  function 

-I 
XOC3 

Transmission  completed  flag 

I Reads  the  transmission  error 
storage  area to check  transmission 
status 

CIRCUIT END 
/Address l°CH '1 : Data  not  transmitted ) 0 : Correct  transmission 

\ due  to  an  error 

10-111 
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10.15 Loopback Test 

(1) ACPU common command 

I State of PC  CPU  Command 
Number of 

Processing Proce88ed 

ACC.88 

Polnts to During  RUN 
Acc.88 

~ 

PC 
A I S  cr 

boi 
Link OFF ON 
Data ''" SW04  SW04 munlcatlon Cod. 

Item 
Sym- ASCII per  Com- During 

Loop- 254 Echoes  back  the  characters  to 54H, TT back test characters the  computer as  they  are  received 54H 0 0 0 0 0 

(2) Designating the loopback test 

Iesignation  Method I 
Designation in protocol 1 is shown  below. 

Loopback  test  command 
\ Character  area C 
\ 

I l l  
4 

I I 2 Characters 
E 

code character  length) wan time :Ammk o ~ ~ l ~ ~ ~ f  C h u K t R t  M m a g e  PC St. 
(hexadecimal) 

Computer No. No. 

H I L  H I L  H I  L I HIL 
A1 SJ71 C24 / I I  I I 

2 characters 
(hexadecimal) 

Sum E ~ a t a  (samedataas Character  PC st. 
No. 

HIL .  H I L H l L  H I L  

:zk in character area C) length No. 

b 
Character  area B 

POINT] 

To set the characer length, the following condition must be  met: 

1 s character  length s 254 

)esignation  Example I 
To execute  the  loopback test with the 'ABCDE"  at  PC  number "01". (Message  wait  time 
is 0 msec.) 

Check sum is calculated * .  . 

The  same  data 
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11. COMMUNICATIONS  WITH A COMPUTER IN  THE NO-PROTOCOL MODE 

Read this chapter when the RS-422/485 interface with the no-protocol mode 
by setting the mode setting switch at the AlSJ71C24 in position of ‘4”. 

If these interfaces are used with  the dedicated protocol and in the bidirec- 
tional mode, it  is not necessary to read this chapter. 

11.1 Basics of the  No-Protocol Mode 

(1) What no-protocol mode means 

In no-protocol communication: 

Data  written  to  the  no-protocol AlSJ71  C24 send  area  (in buffer 
memory) using the TO instruction in a sequence program is output to 
an external device in the same code. 

Data received from an external device is read from the  no-protocol 
AlSJ71C24 receive area  (in buffer  memory) using  the FROM instruc- 
tion  in a sequence program. 

-1 Send 1-1 A I  SJ71 C24 
buffer  memory 

Send  area OOH to FFH External 
device - - - - - - - 

Receive  area 

POINT 

In the  no-protocol mode, data is not converted to ASCII code in the 
AlSJ71C24. If ASCII code is required, the data must be processed into 
ASCII code in the AlSCPU. 

(2) Designating a word/byte unit  for no-protocol mode communication 

For data communications in the no-protocol mode, a unit of data to be 
transmitted may be selected between words and bytes. Default setting 
for data unit selection is “word”, but selection is possible by writing ‘1” 
or “0” to address 103H in  the buffer  memory area. 
(Section 9.2.3 gives details about the program to make this setting.) 

c 

i 
L 
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11. COMMUNICATIONS IN THE NO-PROTOCOL MODE 
MECSEC-A 

11.2 Handshake I/O Signals 

\ 
A1 SCPU 

4 
Extern-al 
device 

External 
device 

1 
A1 SCPU 

- 

Signals known as I/O handshake signals are required for no-protocol com- 
munications. 

These signals (a) output data received from  the sequence program to an 
external device, or  (b) detect signals from an external device to enable the 
sequence  program to read them. 

Signal 

XnO (Send  completed) 

Xnl (Received  data  read  request) 

Y(n+r)l (Receive  data  read  completed) 

Timing 

, Turned OFF by program 
I 

Turned ON by program 
Turned OFF by 
A1 SJ71 C24 -- 

Turned ON by A1 SJ71 C24 

Turned OFF  by A1 SJ71 C2' 

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 I/O 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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11.3 Programming  Hints 

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

(1) Buffer  memory is not backed up by a battery 

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

(2) Only TO instruction can be used to write  data to  the special use area 
(100H to 11 FH). If data is written to the buffer memory using  the 
command in a computer  program, the A1 SJ71  C24 will not  operate  correct- 
ly.  Never  try to write  data  using a computer program. 

c 

(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. 

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

I 

L 
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11. COMMUNICATIONS IN THE NO-PROTOCOL MODE 

11.3.2 Precautions  during  data  communications 

(1) Conditions when  the A1 SJ71 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. 

(2)  FROM/TO  accesses to an AlSJ71C24 

I 

+- 

The FROM/TO  accesses made by the PC  CPU to an AlSJ71C24 must 
be executed only  when  they  are strictly needed. 

If a FROM/TO  access is made by the PC  CPU to an AlSJ71C24 when 
the A1  SJ71 C24 is transmitting data to an external device, the FROM/TO 
instruction is given priority in processing. 

The data transmission time of the AlSJ71 C24 accordingly increases 
since the FROM/TO instruction is processed. 
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11.4 Basic  Program  to  Read/Write  Buffer  Memory 

The  following describes a basic  sequence  program to read  and  write data to 
and from the A1  SJ71 C24 buffer  memory. C' 
(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). 

A1  SCPU A1 SJ71 C24 r 

I 
(1 1 

Xn 1 
(Received  data  read  request) 

(Received  data  read  completed) (4) 
Y(n+l ) l  I Format I 

) Read  request 
Xnl (2) Received  data  length  read 

- I t  

1 MOVP I D I 2 /-- 
(3) Received  data  read + FROMP I n l  I n2 1 D ~ K O Z  /-- 

(4) Read  complete 

Reads  the  received  data  length  from  the  no-protocol  received 
data  length  storage  area of buffer  memory  when  the  read  request 
signal (Xnl) is turned  ON. 

1. 1 Stores  the  read  data  length to the  index  register (2). 

Reads  the  received  data of the  read  received  data  length  from  the 
received  data  storage  area of buffer  memory. 

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 A1  SJ71 C24 I/O numbers  are allocated to EO to FF. 

r----------- 1 

From  buffer  memory (80H) 

I 

G From  buffer  memory 
(area  beginning  with 81  H) 

I I 

3 L 

I 
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11. COMMUNICATIONS IN THE NO-PROTOCOL MODE 
MLSEC-A 

(2) Writing  data to  the send  area  (TO,  TOP, DTO, DTOP) 

Data  written to the  no-protocol send area (default: OH to 7FH). 

i 

. ,-I 

I 

A1 SCPU A1 SJ71 C24 
Buffer  memory  (no-protocol  send  area) 
No-protocol  send  data  length  area  storage 
----------------- 

I I 

Send Send Send 
command Completed request 

X [  I XnO Y (n+r) 0 
+ I  I Y  

A I  A l - 1  Write  data 

Data  size 
(1)Writing  data  length  setting 
(2)Writing  send  data 
_I TOP I n1- 

(5) Canceling  send  request 

11 - 6  

Sets  the  send  data  and  send  data  length  when the 
send  command  signal  (X[ I) 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 'ABCDEFG [ ] CR.LF" to  the 
buffer  memory area from 1 H when the A1 SJ71 C24 1/0 numbers 
are allocated  to 60 to 7F. Send 

To buffer 
memory 

f 

11 - 7  i * 
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11. COMMUNICATIONS IN THE NO-PROTOCOL  MODE 
MELSEC-A 

11.5 Receiving  Data in the  No-Protocol  Mode (External  Device - AlSJ71C24) 

(1) Data receive area 

The A1  SJ71  C24 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 9.2.5 for the 
procedure to change the  data  receive area. 

For  example, if the  data to be  received  is greater than  the A1  SJ71 C24 
receive  area (127 words in default setting),  data  is  received in more than 
one transmission. 

It is advisable to set as “data  receive  area”  is larger than  “received  data 
length“. 

The unit  (word/byte) of received  data  length 

area (address 103H). 

The actual length of received  data  is  written 

the set length of data has been received. 

Received data is stored  sequentially  from  the 

received or the set length of data  has  been 
received. 

depends  on the  setting with the word/byte setting 
Address 
(default) Buffer  memory 

_ _ _ _ _ _ _ - _ _ _ _ _  when the  receive  completed  code is received or 

to  Received  data 

FFH lowest  address  until  the  completed  code  is 

(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). 

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 A1 SJ71 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 9.2.1 .) 



A1 SJ71 C24 

Buffer  memory  (no-protocol  data  receive  area) 

I I  
I I  
I c-- 

c-- - Data 

Data 
% 

(1): Setting  received  data  length 

(304 bytes) 

1 
(Received data) 

2 
3 

n-1 
n 

(n+l) - 
(n+2) - 

(Completed  code) 

1 

(b)  By receiving the set data length (fixed length) 

The A1 SJ71 C24  makes a request  to  read  the  received  data to the  sequence 
program  when it has  received the set  length  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 9.2.2.) 

A1 SCPU A1  SJ71 C24 
i 

Buffer  memory  (no-protocol  data  receive  area) 
OS area I 

Received  data) ( 
t- Data 1 - Data 2 
t- Da!a 3 

(Completed  data  length) 
1 

(1): Setting  received  data  length ,.:: 
(2): Received  data  read  request 2 

r 
I I  

DOINTS] 

(304 bytes) 

(1)  When both the receive completed code  and the  receive completed 
data length are set to the special application area in buffer  memory, 
both of them are effective. 
In this case, the one which is met first triggers the read request signal 
(Xnl)  to the sequence  program. See Section 9.2.1 and 9.2.2. 

(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 data stored in the OS area is 
transferred to the data receive area  after the  data previously stored 
in this area has been read by the sequence program. 
When the size of the vacant  area in the OS area, where received data 
is stored,  becomes  smaller than 10 bytes, the  following control opera- 
tions are executed according to preset transmission control specifica- 
tions. 
When the DC1-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  Section  8.2). 
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11. COMMUNICATIONS IN THE NO-PROTOCOL MODE MELSEC-A 

(3) Data receive procedure 

qeading  data  by the  read  completed  codel 
~ ~~~ ~ ~ 

F Completed  code 
, , , , , ,- (Default: CR LF  (ODOAH) 

yMF , c  L 

L , H I I , H I  , : L , H  \ 

(1 byte it changed) 

Computer I I I I R F 

A1  SJ71 C24 
when read complete code is received 
Read request signal Xnl is  turned ON 

(Received  data read 
request) 

completed) 
(Received data read 

A1 SCPU 

qeading data  by  the set  data  length] 

Set  data  length 

Recdved data 

A1 SJ71  C24 
Read request signal Xnl is turned 
ON when the set length of data has 
been received. 

(Received  data read 
request) 

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

Turned 

(4) Data receive program examples 

Example 1 : By  receiving  completed  code,  in  word  units  (buffer  memory  allocation:  default) 

To store 'AlSJ71 C24[ 1" CR, LF, received from an external device, to DO to D6 of A1 SCPU. 
AlSJ71C24 I/O addresses: EO to FF) 

I I I I I 
I 1 1 1 1  

Computer 
l2 bytes/2 =Awords A1 I SJ I 71 I C2 I 4[  ] I c L  

I i I I i R F \  

A1 SJ71  C24 

Received  data  read  request X1 A1 

Received  data  read  completed Y1 E1 

A1  SCPU (program) 

A1  SCPU  program  example 

I FROMP I HE IH8O I 
[ MOVP I DO I K1 

< < (2)' \ 

I 

81 H 

82 H 

83 H 

84H 

85 H 

86 H 

31H, 41H 

4AH, 53H 

31H, 37H 

32H, 43H 

20H, 34H 

(LF) (CR) 
OAH.  ODH 

A1  SJ71  C24 buffer memory 

Receive  data 
length is stored 

(2) (C) 

Sequence  program 
data  memory 
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Zxample 2: By  receiving  the set length of data, in byte  units  (receive  area  allocation default) 

To receive 'AlSJ71C24" from  an external device and to store it to DO to D5 of AlSCPU with the 
following setting. (A1 SJ71 C24 I/O address: 80 to 9F) 

A1  SJ71 C24 \ 
Received  data  read  request  X81  Received 

data length 
is stored 

Received  data  read  completed  Y91 

A1 SCPU (program) 

A1 SCPU program example 

EzEq /P DO K2 DO 

7 (3) 

FROMP H8 H81 D l  KOZ (2) 

A1 SJ71 C24 buffer  memory  Sequence 
program  data 
memory 

JOINTI 
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". 

11 - 11 
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11. COMMUNICATIONS IN THE NO-PROTOCOL MODE 
MEtSEC-A 

(REMARK/ 
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 SJ71 C24 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). 

Read  completed  code 

External  device 

Received  data  read  request 
Xn 1 

Received  data  read  completed 
Y(r!+1)1 

FROM  instruction 

(Reads  127  words of data)  (Read 23 words  of  data) 

(2) When  receive  completion  data  length is used: 

If the  receive  completion  data  length  is set  greater  than  the  receive  area  size,  the  no-protocol 
receive  buffer  memory  size  (default:  127 words)  which is  set  at  buffer  memory  address  107H 
is taken  as  the  receive  completion  data  length. 

Set  the  receive  area  size so that  "receive  completion  data  length"  is  less  than  "no-protocol 
mode  receive  buffer  memory  size". 

Example:  To  receive 150 words of data  while  receive  area  is  set  at  80H to FFH  (default  setting). 

"l 

Data  transmitted  for  the first time  Data  transmitted  for  the  second  time  Data  transmitted  for  the  third  time 

Y("+l)l 
(Reads  127  words of data (Read  23  words of the first 
of the first transmission) transmission,  and 104 words of 

the  second  transmission) 
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(5) Clearing the receive buffer  memory 

If and error occurs due to failure of an externat 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 
A1  SJ71 C24 buffer  memory. 

(a)  Error detection 

The following methods are used to detect errors while data is being 
received. 

1) Reading the error  LED  display area 

To detect errors the A1  SCPU can read the LED ON/OFF 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 A1  SCPU can detect 
errors from the ON/OFF status of these signals. 

(b) Clearing receuved data 

1) Range of data cleared 

All data already received by the A1 SJ71 C24 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 
10DH using the [TO] 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. 

c) 

C 

Clear instruction 
I Y  

Y (W1) 1 
X I  -1-1 TOP 

. 

A1 SJ71 C24 

Received  data 

Address 1 0 D ~  Address 1 ODH 

~~ ~~ 

VO] instruction 
(Write ‘1’ to buffer  memory  address 1 0 D ~ )  

I . 
i 
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11. COMMUNICATIONS . -  IN THE NO-PROTOCOL MODE 
MELSEC-A 

11.6 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 
A1 SJ71  C24 send area. 
It is however possible to change the send area allocation. (See 
Section  9.2.4.) 

Address 
(default) Buffer  memory 

I I 

OH I 1 Send data length 
1 H  
to 

7FH 
Sendarea Send data t 

r - - - - -  
I 
I 
I - -  

I.]--- 

The unit word/byte of send data 
length depends  on the  setting 
(address 103H). 

Use the TO instruction to set the 
length of data to  be transmitted. 

Data to be transmitted is stored 
sequentially from the lowest ad- 
dress. 
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(2) Data sending procedure 

Drocedure I 
Computer / 1 -word  data  is  expressed  in 2 characters 

J 
I " "  " " I  

A1 SJ71 C24 o"F to Fe TsrnFd 
I I - I  I 

L , H I L , H :   ; L , H ] L , H  

Send  complete ww 
Send  request Y(n+$ 3 

Turn ON/OFF by program 
A1 SCPU 
(Program) (Send data length 

POINTS] 

(1) An error  occurs  if the send data length is greater than  the  send area, 
or equal to "0". In this case,  "1" is written as transmission error 
information to the most significant bit (bit 15)  of address lO1H (error 
LED display  area) in the special application memory area. (See 
Section 9.1.1 .) 

(2) The send data length written to the head address of the  send  area is 
not transmitted. 
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11. COMMUNICATIONS IN THE NO-PROTOCOL MODE MELSEC-A 

(3) Data transmission program examples 

Sxample 1: Transmitting  data in word  units  (buffer memory allocation:  default) 

T O  write "A1 SJ71 C24[  ]"CR, LF by sequence  program  and  transmit it to  an  external  device 
(A1 SJ71 C24 I/O addresses: 80 to 9F) 

Send  completed 

Send  request 

A1 SCPU 
(Program) 

Y90 -- ' (5 )  

K Z x  processing 

I TOP I H8 I HO I DO I K7 
I I I :  

Al 

md data 

DO 

D l  

D2 

D3 

D4 

D5 

OOH, 06H 

31H, 41H 

4AH, 53H 
(J) (S) 

31H, 37H 

32H, 43H 

20H, 34H 

OH 

1H 

0 2H 
3H 

4H 

5H 

31H, 41H 

31H, 37H 

32H,  43H 

20H, 34H 

data memory 
Sequence  program A1 SJ71  C24 

buffer  memory 

t 
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Example 2: Transmitting  data in word units  (buffer  memory  allocation: default)] 
T O  write 'AlSJ71 C24[ ]"CR, LF by sequence  program  and  transmit it to  an  external  device 
(AI SJ7lC24 I/O addresses: 80 to SF) 

Computer 
I I I I I l l l  I l l  

A 1 1  1s IJ 17 11 IC12 I 4  1 I c I L  1 2 b v t ~  
I I I I I I I I I I I  

I I I I I I I I I - I R I F  

Send  completed X80 
Transmitted  data 

Send  request Y90 

A1 SCPU 
(Program) . 

[ AlSCPU program  example 1 

I S:nd command 

4H 

5H 

6H 
Send  data 

Sequence  program 
data memory 

OOH, OCH 

31H,  41H 

4AH, 53H 

31H, 37H 

32H,  43H 
(2) (C) 

20H, 34H 
(LF) (CR) 

A1 SJ71  C24 
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. 

c! 

e 

11 - 17 
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12. COMMUNICATIONS IN THE BIDIRECTIONAL MODE 

Always  read this section  when  the RS-422/485 interface  is  used with the 
bidirection mode individually by setting the mode setting  switch at the 
A1 SJ71 C24 in position of ‘4”. 

It is not necessary to read this section  when  the interface is  used with the 
dedicated protocol and in  the no-protocol modes. 

aOINT 

Buffer memory used in the bidirectional mode 

In sections other than  this, buffer memory used in  the  bidirectional mode 
is  described as the buffer memory used for the no-protocol mode. Because 
the application purposes  are  the same, simply think of the ‘no-protocol 
mode”  as the ‘bidirectional mode”. 

Examples: 

No-protocol  mode  send  area - Bidirectional mode  send  area 

No-protocol  send buffer memory head  address  setting  area - Bidirectional send buffer memory head  address  setting  area 

12- 1 



(1) What bidimctional mode means 

In bidirectional communications: 

The  bidirectional receivebend area in an AlSJ71  C24 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=OSH) prefixed to  the  data to be  transmitted. 

~ 

A1 SCPU 
buffer  memory (Sequence 

A1  SJ71 C24 

Bidirectiond program) 
modesendm33 

Computer 
(00 H to FFH) 

I 
I 

Write c= Data c- Check1 
cro -1 T sum I 

Send request . 
signal ON C I 

(OOH to FFH) 
(norma0 

KJ 
or 

A 1 Error I N 
I code J , 

A1 SCPU 
(Sequence 
program) 

r 

An A1 SJ71 C24 receives  a  response  from  a  computer. 

The data  received from a computer is  stored in an A1 SJ71 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 
completed signal. 

2. 

Error I A 
' N  

code I 
- Read 

(FROM Data -7 
InStnrctlon) 

Red I 

- 
I - 

(OOH to FFH) 

complete /" 
signal ON 

C fl 
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12. COMMUNICATIONS IN THE BJDIRECTIONAL MODE 
M€LSEC-A 

POINTI 
In the  bidirectional mode, data is not  converted to ASCII code in  the 
AlSJ71 C24. If ASCII code  is  required,  the  data must be  processed  into 
ASCII code in  the AlSCPU. 

(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 1 0 W  in  the buffer memory area. 

(Section 9.2.3 gives details of the  program to make this  setting.) 
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122 Handshake  Signals  and Buffer  Memory 

(1) Handshake signals in  the bidirectional mode 

Signals known as 1/0 handshake  signals  are  required for communica- 
tions  in  the  bidirectional mode. 

These  signals output data received  from  the  sequence program to a 
computer or detect signals  from  an  external  device to enable  the se- 
quence  program to read them. 

I ( R e c e i v e d  
data read 

Tlmlng 

Turned OFF by program 
~~ ~ ~~~ 

T u r d  OFF by AlSJ71C24 

T u r d  ON by AlSJ71C24 

Turned OFF by AlSJ71C24 

Turned ON by program 

The number  'nn appended to X and Y is  determined  according to the 
position where the A1 SJ71 C24  is  loaded and the number of 1/0 modules 

0 in a base module, XnO is expressed as "XO". loaded  prior to this module. If  this module (A1 SJ71 C24) is loaded at slot " 1  i 
4 

4 
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12. COMMUNICATIONS IN THE BIDIRECTIONAL MODE MELSEC-A 

- 
Address 

103H 

(2) Buffer  memory  used  in  the  bidirectional  mode 

(a) Special applications area (1 OOH to 1 FFH) 

Narno 

Word/byte  designation  area 
for  bidirectional  mode 

Bidirectional  mode  send  buffer 
memory  area  head  address 
designation  area 

Bidirectional  mode  send  buffer 
memory  length  designation 
area 

Bidirectional  mode  receive  buff- 
er  memory  area  head 
address  designation  area 

Bidirectional  mode  receive  buff- 
er  memory  length  designation 
area 

Doscrlptlon 

The  unit  (word/byte) of data  length of a  message  transmittted  between 
a computer  and a PC  CPU  is  designated  with a TO  instruction  in a 
sequence  program. 
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 120H 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, 

When  120H  to  DFFH  area  is  used, 
2H to 100H:  Bidirectional  send  buffer  memory 

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, 

When  120H  to  DFFH  area  is  used, 
2H  to  100H:  Bidirectional  receive  buffer  memory  length 

2H  to CEOH: Bidirectional  receive  buffer  memory  length 

(continued  on page 12-6) 
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Address 

112H 

113H 

114H 

115H 

116H 

117H 

Name 

Bidirectional  mode  designation 
area 

Time-out  check  time  designa- 
tion  area 

Data  validhnvalid  designation 
area  at  simultaneous  transmis- 
sion 

Bidirectional  modo  check  sum 
enable/disabie  designation 
area 

Error  storage  area  for  data 
send 

Error  storage  area  for  data 
received 

(continued) 

Description 

Whether the  interface  communications mode i8-no-protocol or blddlrec- 
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 a  response  after  trans- 
mission  of  data  to  the  computer)  is  designated  with  a  TO  instruction in 
a  sequence  program. 

OH : Time-out  is  not  checked  (default) 
1  H  to  FFFFH : Time-out  check  time (1 00 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 SJ71C24  is  processed if data 
transmission  at  a  computer  and  an A1 SJ71  C24  occur6  simultaneously 
is  designated  with  a TO instruction  on  a  sequence  program. 
(Section  12.6  covers  silmuitaneous  transmission) 

1 4 H I T I  (default' oooOPH) 
b15 to bB b7 b bo 

Receive data (OOH: valid, 01 H:  Invalid) -L Send  data (OOH: valid,  01 H: Invalid) 

Whether  or  not  check sum is  appended  for  bidirectional  mode  com- 
munications  is  designated  with  a  TO  instruction  in  a  sequence  program. 
(This  designation  is  not  related  to  the  setting  of  DIP  switch  SW12.) 

0:  Check sum enabled  (default) 
1 : Check  sum  disabled 

If an  error  occurs  during  data  communications,  the  error  code  is  tranr- 
mitted by an A1 SJ71  C24. 
(The  area  designated in 117H  retains  the  error  code  of  the  last  data 
receive  error.) 

OH : Normal  termination  (no  error) 
0001  H 

to } : Abnormal  termination  (error) 
0082H  Section  17.2  gives  error  code  details. 

POINTI 
The  area  described  above is  the special applications area for bidirectional 
mode  communications. 

For other special applications areas used for data  communications,  see 
Section 5.4, and  section 9. 

I I 

C 

'\ 1 
Y 

c 
t 
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12. COMMUNICAT~QPIS.IN THE BIDIRECTIONAL MQPE MELSEC-A 

(b) User areas (OH to FFH and 120H to DFFH) 

Address 

OH 
to 

FFH 
and 

120H 
to 

DFFH 

Marno 

Send  data  length  storage  area 

Send  data  length  storage  area 

Received  data  length  storage 
area 

Received  data  length  storage 
area 

Doscriptlon 

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  it is  to  designate  data  length  in a  message 
to  be  sent  to  the  computer. 
The  unit of data  length  is  determined by the  value  set  at  address 
103H. 
Set  the  send  data  length  within  the  send  data  storage  area  length, 
described  below. ________________________________________--------- - - - - - - - - .  
The  data  to  be  transmitted  to  the  computer  is  designated  with a TO 

The  buffer  memory  length  and  length of the  send  data  and  send  data 
instruction in a  sequence  program. 

length  storage  areas  are  determined by the  values  set  at  104H  to 
105H. 

i Default: 
Send  data  length  storage  area  address : OH 
Send  data  storage  area  address : 1H  to  7FH 1 

The  data  length  in  the  message  received  from  the  computer  is  written 
by an A1 SJ71  C24 as  it  is as the  received  data  length. 
Data  length  expresses  the  number of wordslbytes  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 A1  SJ71  C24  as it is  received. 
The  buffer  memory  length  and  length  of  the  received  data  and 
received  data  length  storage  areas  are  determined  by  the  values  set 
at  106H  to  107H. 

Default: 
Received  data  length  stora  area  address : 80H 
Received  data  storage  area  address : 81  H to  FFH I 
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123 Programming  Hint8 

System configuration and the A1 SJ71 C24 mode  setting 

The mode  setting  switch in the A1 SJ71 C24 should be set in  position of 
u4M. 
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12. COMMUNICATIONS <. IN THE BIDIRECTIONAL MODE MELSEC-A 

12.3.2 To write data  to  a special  applications  area in buffer memory 

,- 

I 

I 

7 

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. 

Only TO instruction  can  be  used  to write data to  the special applications 
area (1 OOH to 11  FH). 

If data  is  written  using  the command in a  computer  program, the 
A1 SJ71 C24 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: 

2 
FFH 
1 OOH 

The  buffer  area  cannot be allocated 
in this number 

11FH 
120H 

I 
/ 
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12. CQMMUNICATW JN.t#E BDiRECTJONALMODE' 
MELSEC-A 

12.3.3 Precautions  during datsummudcationr 

The  conditions under which  the A1 SJ71 C24  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. 

Send request  signal made by the computer 

To  transmit  data  from an A1 SJ71 C24 send  area to a computer receive 
area,  follow  the steps described in Section 12.9. 

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 (1  16H) for data 
transmission to check the  send  result. 

Data send from the computer send area or A1 SJ71 C24 send  area 

To  transmit  data from a computer or AlSJ71C24  in the  bidirectional 
mode,  start  data  communications  in  sequence  only  after  the 
receive/send of the  response for the  previous  data  send/receive has 
been completed. 

Data  length 

The  data  length in a message must  be smaller than  the  send or receive 
data  storage  area that is set  at the  special  applications area. 

(a) Data  transmitted  from an AlSJ71 C24 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 A1 SJ71 C24 receive 
area 

Data  length must be smaller than  the  received  data  storage  area 
length  [(set  value at buffer memory address 107H) - 1 (words)]. 

12- 10 
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12. COMMUNICATIONS IN THE BIDIRECTIONAL MODE 
MELSEC-A 

(5) NAK code 

(a) Transmitting NAK from  an A1 SJ71 C24 to  a computer 

The NAK response  is  given  from  an A1 SJ71 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 
it  detects an  error while  receiving data. If the  data  length  is 
incorrect, the data  received is ignored until  the ENQ code  is 
received. I I 

(b) Transmitting NAK from  a computer to an A1 SJ71 C24 

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 17.2. 

(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 the value  shown  below. 

(Maximum scan  time of the A1 SCPU x 2) + 100 msec 
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124 Bidirectional  Control  Procedure Basics 

(t) Transmitting  data  from an A1  SJ71 C24 to a  computer 

Computer 

(a) Area A: Data  send  from  an AlSJ71C24  to  a computer 

(b) Area B: Data  send  from  a computer to an AlSJ71C24 

(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 A1 SJ71  C24 

n 
i. 

J 
E :  01 
N ; AreaA Computer 

A1 SJ71 C24 

Q I  
1 

i 
\ ?  

r A 
C 
K - 
or 

I I 

(a) Area A: Data  send  from  a computer to  an A1  SJ71 C24 

(b) Area B: Data  send  from  an A1 SJ71 C24 to  a computer 

(C) Write  a  program so that the  data is transmitted  from left to right, , 
k 

(Example: For area A, data  is  transmitted  from ENQ to right) 1 
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12. COMMUNICATIONS IN THE BIDIRECTIONAL MODE 
MELSEC-A 

12.5 Bidirectional  Communications  Basics 

12.5.1 Control protocols 

Contents 

Transmission 
from a 
A1 SCPU to 
a computer 

A A1 SCPU 
receives 
data  from 
a  computer 

Remark 

Protocol 

Computer 
I I \  
I r r 

A1 SJ71  C24 E Data Data  area  Check  Time- 
(Designated sum out ; Time-out check time Writing vammkkn Q 'yg: transmission data) check, 

databulebukr 
is set at address 
1  13H of the buffer 
memory 

I 

*1 I H Addition within 
this range 

Send request 
Cl@+l)O) 

Send completed 
PW 

Direction of 
transmission a Addition within this range 

I 

E 
N 

Data area (Received Check 

I 

A1 SJ71  C24 (aaKxmdreceh9) 
Error 
code 

A (normal receive) 

L I H  

Received data read request 
Vnl) 
Received data read completed 
(Yfn + 01) 

~~ 

(1) Check  sum  exists  only  when '0' is  set  to  address 115H of buffer  memory. 
(2) Check  sum is  calculated  within  the  area  indicated by *1 .  
(3) The A1 SJ71 C24  returns  an NAK immediately  when  communications  is  made  in  the  full-duplex  mode. 

The AlSJ71C24 ignores  receive  data  if  it  detects  an  error  (Section 12.3.3 ( 5 ) ) .  Therefore,  it  does 
not  give  a  received  data  read  request  to  the A1 SCPU. 

12- 13 
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12.5.2 Message format 

(1) Control  code 

Signal 
(hoxadecimai) Name 

Code Moaning  Application 

ENQ The  code  used  to  begin  data  send. Enquiry 05H 

I A'K I 06H I I when  data  has  been  received  correctly. 
The code  returned  to  the  mating  station 

Nagative The code  returned to the sending stations 
when data has not been receiving correctly. 
(immediately followed by an error code) 

(a) Data  send  from an A1  SJ71 C24 to  a computer 

The A1 SJ71 C24 appends the  control  code to be  transmitted. 

(b) Data  send  from  a computer to an A1 SJ71 C24 

The AlSJ71C24 checks the  control  code  received. It  is not possible 
to read  the  control code from  a sequence program. 

(2) Data  length 

Data  length expresses the number of bytes or words of data in the  data 
area in 2-byte  binary data. Data  length  units  are  determined according 
to the  setting at address 103H of the buffer memory. 

(a) Data send from an 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 A1 SJ71 C24 checks the  received  data  length. When it  is  correct, 
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. 

Example: Data  length when transmitting 'A1 SJ71 C24:" and value '1 00" 
(units: bytes) 

Data ______.I 
E Data 

02CAH ! (loo) OOOCH Q 

Check I 
, 1 1 1 , 1 1 1 1  I 

Computer sum s ~ - 1 '  =c -4' - : = I  0064H length N 

I I "'dah expressing 1 0 0   0 0 0 0 0 0 0 0 0 0 0 0 1  
I I  '1 T 

? . 

\ 
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12. COMMUNICATIONS IN THE BIDIRECTEONAL MODE 
MELSEC-A 

(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 A1 SJ71 C24 to  a computer 

The  data  area to be  transmitted  is  the  value  written to  the  send  data 
storage  area of the A1 SJ71  C24 buffer memory  by the TO instruction 
in  a sequence program. 

The AlSJ71  C24 transmits  the  data  according to  the  designated 
length and byte/word  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  word/byte  units. 

(4) Check sum 

- -  

J 

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 11 5H is '1 ", the check sum is not required. 

(a) Data send from an A1 SJ71 C24 to  a computer 

The AlSJ71  C24 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 AlSJ71 C24 

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 
following the  data of the designated  length is ignored  up to  the next 
control code. 

Example: Check sum when transmitting 'A1 SJ71  C24:"  and  value '1 00" 
(units: bytes) is  processed as follows. 

L 

A1 SJ71 C24 i 
O C H + O O H + 4 1 H + 3 1 H + 5 3 H + 4 A H + 3 7 H +  

31H + 43H + 32H + 34H + 3AH + 64H + OOH 
9 

Sum = 02CAH 
b15 P bB b7 E bl bo 

Memorycontents+ 0 0 0 0 0 0 0 1 1 1 0 0 1 0 1 0 
at WCAH 

CAH 0-1 

(5) Error code 

An error code indicates the error content  when  an NAK response  is 
received, The  code  is  transmitted and received in  the range of  0001 H 
to OOFFH. Section 17.2 gives error  code details. 

(a) Data  send  from  an AlSJ71 C24 to  a computer 

The A1 SJ71 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. 

(b) Data  send  from  a computer to an  A1  SJ71 C24 

The AlSJ71C24 writes the  received error code to  the error code 
storage  area in  its send  data buffer memory area. 

POINT] 

In bidirectional communications, check  sum  and  error codes  are all binary 
data, Note that in the  dedicated protocol, they are  handled in ASCII  code. 

I 1 
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12.6 Processing an AlSJ71C24 for Simultaneous Send in  Full-Duplex  Mode 

A1 SJ71 C24 

Processing by the A1 SJ71 C24 varies  depending on the  setting (validhnvalid 
setting at simultaneous  transmission)  when the computer  and  the A1 SJ71 C24 
transmit  data at the same  time to each other. 

Example: 

d 2 )  - 1 
E 
N 

Computer Q 
Error 

or code E 
E 
N / Error 

K E code - 

Buffer 
Memory  Setting 
(Addross  1  14H) 

OOOOH 

01 OOH 

ooO1 H 

0101 H 

r 
Selling 

Send  data : Valid 
Received  data : Valid 

Send  data : Invalid 
Received  data : Valid 

Send  data : Valid 
Received  data : Invalid 

Send  data : Invalid 
Received  data : Invalid 

Processing by A1  SJ71  C24 

Send  Processing 

After completing data send ((1)- 
l ) ,  the  AlSJ71C24 waits  for 
response ((1)-2) while checking 
time-out error. 
N o r m a l  or abnormal  send com- 
pletion is confirmed by response 
and its status  is transmitted to the 
sequence  program via the buffer 
memory. 

After completing data send ( (1)-  
l ) ,  the A1 SJ71  C24  transmits the 
sequence program of a  simul- 
taneous transmission error (wor  
code: 3) via the buffer memory. 
The A1 SJ71  C24  does  not wait for 
a response ((1)-2). 

After complefing data send ((1)- 
l ) ,  the AlSJ71C24 waits for a 
response ((1)-2) while checking 
time-out error. 
Normal  or abnormal send com- 
pletion  is  confirmed  by a 
response and its status is trans- 
mitted to the sequence program 
via the buffer memory. 

After completing data send ((1)- 
l ) ,  the A1 SJ71  C24 transmits the 
sequence program of a simul- 
taneous transmissionemor (error 
code: 3) via the buffer memory. 
TheAlSJ71C24doesnotwaitfor 
a response ((1)-2). 

Receive  Procossing 

After  completing  data  receive 
((2)-l), the A1 SJ71  C24 transmits 
the response ((2)-2). 
The received data and receive 
rssutt are transmitted to the se- 
quence program via the butter 
memory. 

After  completing  data  receive 
((2)-l), the AlSJ71 C24 transmb 
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 ((2)-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 b not trans- 
mitted. 
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 11 4H for "Simultaneous  send  data valid/in- 
valid". 

12- 17 
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127 Basic Progmn to RerdMlrIte Butfor 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). 
A1 SCPU A1 SJ71 C24 

I 

;-I- 
(1 1 

Xnl (Received  data  read  request) 

y(ncl)l (Received data  read completed) 

(1) Read  request 
(2) Received data length read Reads the received data length  from the no-protocol received I FROMP I n l  I n2 I D I n3  data length  storage mea of buffer memory when the read  request 

signal (Xnl) is turned ON. 

LMOVP I D I 2 Soresthe read  datalength tothe indexregister (2). 
(3) Received  data  read 

+ FROMp I nl I n2 I D lKOZ Rsad~ the received data of the read  received  data l ~ f l  from the 
received data storage euea of buffer memory. 

(4) Read completed 
Turns ON the reed  completed signal (Y(n+l)l) after the recieved 
data has been read 

* Data  read by program (3) is  processed as the recieved  data. 

Example: To read  the  data of (n+l) words from  the area, beginning  with 
buffer  memory  address 80H, to the area  beginning  with DO when the 
A1  SJ71 C24 I/O numbers  are allocated to EO to FF  (unit:  word). 

FROMP I HE IH81 I D l  IKOZ 
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i 

(2) Writing  data to  the Send area (TO, TOP, DTO, DTOP) 

Data  written  to the bidirectional  send  area  (default: OH to 7FH). 

Y(nt1)O (Send  request) 

XnO (Send  completed) 

(4)Send completed 
(5) Canceling  send request 

Sets the send data and send data length when the 
send command signal (X( 1) 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 ‘ABCDEFG123” to  the buffer 
memory area  from 1 H when the  AlSJ71 C24 1/0 numbers  are 
allocated to 60 to 7F. 

Send 
command 

X60 Y70 

I MOVP H3233 D l 5  

-{MOVP K5 D l 0  

- 
-I_ 

TOP I H6 I x*- 
SET I Y70 + 

pya RST I Y70 

r -  4 D l O k = A i  

44H 

’ T s  

To  buffer 
memory 
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128 Receiving Dsta in the Bldirectionrl Mode (Computer + AlSJ71C24) 

(1) 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  9.2.5  gives procedure 
for changing the data  receive area. 

Buffer  memory I { 103H of the wordbyte setting area.. I 

The  unit of received data length 
depends  on  the setting at address 

Received data length  storage area 
the data length  in  the  received 
message. 
is stored. 
Received data storage area 
Received  data is  stored sequentially 
from the  lowest  address. 

r _ _ _ - _  

Addresses 
(default) 

80H 
81 H receive 

FFH 

_ _ _ _ _ _ _ _ - - - -  

to data Send data _ _ - - -  n 
L 

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: 

I I I I 

Data Block  Data Check 
Q 

sum No. ; length 
L I H  L I H .  L l H l  

Data area 
(2) Reading  received  data 

0 
".., 

The AlSJ71C24 makes a read  request to the A1  SCPU  at the  following 
timing  (the  timing at which  the XE1 signal in  the  program example in (4) 
is  turned on). 

When the  data  length in the message and  the  set  data  length (bytes ,+ 

If the check  sum is processed, when the check sum has been 

or words as set in address 103H) have  been  received. 

received  with  the above mentioned  data area. 

Example: 

Word/byte  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 r" 
signal (Y (n+l)l). 

r 
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(3) Data receive  processing 

A1 SJ71 C24 

>heck  sum  disabled I 
I - 

Computer 
Data  Data E 
area length 

I 

Turns ON read 

1 

Turns ON/OFF 
A lSCW (program) 

Received  data  read  request Xnl  

Received  data  read  completed Y(n+r) 

(4) Data receive  program  examples 

Zxample 1 Check  sum  enabled,  in  word  units (buffer  memory  area  allocation:  default) 

To store 'AlSJ71C24 [ I", received  from a computer,  to DO to D5 of a AlSCPU. 
(AlSJ71C24 I/O address: EO to FF) 

Received  data  read 
request XE1 necelvea 

Received  data  read is stored 
completed YF1 

A1 SCPU (program) FROM 

data length 

A1 SCPU program  example 
processing 

MOVP DO 2 81 H 

82 H 

83H 

84 H 

85 H 

I :?-I I 

31H,  37H 

32H,  43H 

20H, 34H 

A1 SJ71 C24 buffer 
memory 

Sequence program 
data memory 
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Example 2 Check sum disabled, in byte  uwits-(receive memory a&  allocation:  default) I 
To store 'AlSJ71C24', received  from  a computer, to DO to D4 of a AlSCPV.  (AlSJ71 C24 I/O 
address: 80 to 9F) 

A1 SJ71  C24 

Received data read  request X81 
Received 
data  length 

R e c e i  data rend  completed Y91 is stored 

A1 SCPU (program) 

A1 SCPU program example 

Y 81 H 

82H 

83H 

84H 

I 

A1  SJ71 C24 Sequence program 
buffer memory data memory 

DOINTI 
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 i- 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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12.9 Transmitting  Data  in  the  Bidirectional  Mode (AlSJ71C24 - Computer) 

Transmitting means outputting  data  which was written to  the bid4rection- 
al mode send buffer memory area  (hereafter  referred to as  the  send 
area), from the AlSJ71  C24  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 A1 SJ71 C24 transmits t h e  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 9.2.4 gives  the 
procedure for changing  the  send  area  addresses. 

Addresses 
(default) 

OH 
1H 
to 

7FH 

I i The  unit of send  data  length 
depends  on  the  setting  at  address 
103H  of  the  word/byte  setting  area. 

_ _ _ _ _ _  
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Send  data  length  storage  area 
Designate  the  length of data  to  be 
sent  with  the TO instruction. 
Designated  value  is  transmitted  as 
the  data  length. 
Send  data  storage  area 
Send  data  is  transmitted  sequentially 
from  the  lowest  address. 



(2) Data transmitting  procedure 

Computer 

Send completed XnO 1 

(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 11 6H (data 
send error storage area) in the  special  applications memory area (see 
Sections 12.2 and 17.2). 

(2) The  send  data  length  written to the  head address is transmitted as 
the  data  length. 
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(3) Transmission program examptes 

xample 1 Check  sum  enabled,  in  word  units  (buffer  memory  area  allocation:  default) I 
To transmit 'AlSJ71 C24 [ 1" from  the AlSCPU  to a computer after writing it to  buffer memory. 
,AlSJ71C24 I/O address: 80 to 9F) 

- 
A 
C 
K 

Computer ah\ 

Send request YW 

Send completed X80 

AlSCPU \/ TO 

- 
A 
1 
S 
J 
7 
1 
C 
2 
4 
1 1  - 

1 

jend 
data 

J 
D l  

0 2  

D3 

1H 

2H 

3H 

4H 

5 H  

.... ..... If M100 is on, error p r o c e s s i n g ' i s  executed 
according to error code stored in D l  00. 

Buffer memory 
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Ixample 2 Check  sum  disabled, in4byt6 unite @end data area allocation: default) I 
To transmit cMacter data 'A1 SJ71 C?4 [ 1' and ... integer  data '1 231 (decimal) from.  the-A1 SCPU 
to a computer d e r  writing  it  to buffer meinory. (AlSJ71C24 1/0 address: 80 to 9F) 

send request Y90 

Send completed X80 

A1 SCPU d 
A1 SCPU program example 

1 

\ I 
\ , I  

- 
A 
1 
S 
J 
7 
1 
C 
2 
4 
1 1  - 

- 

I 

send 
data 

send data l e n g t h  

(*'A OH 1 
Address 

Do WH, OAH 

I /  

WH, 7BH 1 
<> I Dl001 KO H SET I MlOO ......... If M100 is ON, error processing is executed 

according to error code stored in D l  00. 

POINT I 
Even if send data  units are set to byte  units,  the TO instruction in a 
sequence program operates in word units. Therefore,  the  length of send 
data  differs  from  the  data  length  designated by the TO instruction. 
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c. 

[MULTIDROP LINK FUNCTION] 

This section  explains the specifications,  functions,  buffer  allocations,  and  programming  when an 
A1 SJ71C24 is used as a multidrop link function  module. 
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13. SPECIFICATIONS  FOR  MULTIDROP  LINK  FUNCTION 

This section describes the transmission and interface specifications of the 
A1 SJ71 C24. 

Since the functions, 1/0 specifications used with  the PC CPU, and buffer 
memory  differ with station settings of multidrop link master  and multidrop link 
local, refer to respective section describing station settings. 

13.1 Transmission Specifications 

item 
Interface I Conforms to  RS-422/485. I Specifications 

Transmission  system 

19200/38400  BPS  (selectable) Transmission  speed 
Asynchronous  system  Synchronous  system 
Half  duplex  communication  system 

Start bit 1 

Data  format 
Data  bit 17 
Parity bit 1 1  

I StOD bit I 1  I 
Error  detection 

Parity  check (even) 
BCC check I 

DTR/DSR  (ER/DR)  control I Absent 
DCl/DCS,  DC2/DC4  control I Absent I 
Transmission  distance I Total  length 500 m 
Current  consumption I 5 VDC 0.1 A I 
I/O required I 32  points 
Recommended  cable I SPEV (SB)-MPC-0.2 X 3P I 
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13.2 RS-422/485 Interface  Specifications f 

~ ,r- (1) Fig. 13.1 gives the specifications of the RS-422/485 interface used for 
connection between a computer and the AlSJ71C24 and between the 
A1 SJ71 C24 modules. 

1 Signal I Signal  Direction 
Abbreviation  AlSJ71C24 - Computer I Description 1 
S DA 

I Send  data SDB 
c I Send  data 

SDA 

SDB 

RDA 

RDB 

RDA 
4 I Receive  data RDB 
4 I Receive  data 

SG 
c I Frame  around FG 
c I Signal  ground 

~~~~~~~~~ ~~ ~ ~~ ~ ~ 

Fig. 13.1  RS-422/485 Interface  Specifications 

(2) Fig. 13.2 shows a function block diagram of the RS-422/485 interface. 

I 

o SDA 
Send  data 

4 SDB 

'--. 

I I -. 
Fig. 13.2 Function  Block  Diagram  of  the RS-422/485 Interface 

13.3 RS-422 Cable  Specifications 

RS-422 cables must  conform to the  following specifications. 

I Item I Description 
Cable  type I Shielded 
Number of Dins I 3 Pairs 

Conductor  resistance  (209C) I 88.0 Rlkrn or  less 
Insulation  resistance I 10,000 MR krn or  less 
Dielectric  strength I 500 VDC, 1 minute 
Electrostatic  capacitv (1 KHz) I 60 nF/krn  or less  on  averaae 

I Characteristic  imoedance (100 KHz) I 1 1 0 + 1 0 n  

Fig. 13.3  RS-422 Cable  Specification 
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14. SETTINGS  AND  PROCEDURES  BEFORE  OPERATION 

14.1 Settings and Procedures before Operation 

Start 1 * Set I/O unit  number 

supply source. 

Select  multidrop  function. 

Set  local  station. 
(SWOl =OFF) 

Set  master  station. 
(SWO1 =ON) I 
Set  link  processing. 

14- 1 

Set  baud  rate.  19.2 W 

* Data  bit 7 (SWO8=OFF) 

I (SWO9=ON) 
* Parity  check  conducted I 
* Even  parity (SWlO=ON) 

Stop  bit 1 (SW11  =OFF) 

Connect  terminal  resistan- 

I Power  on I 

I 
i 

4 
i 

t 

t 

i 
J 





14.2.2 LED signals  and  displays 

LED  Layout 

'1 
Exampl 

7 

RUN 0 
SD 0 Roo 

CPU 0 
O M D  
0 
0 
0 

'1 

(Exarnp 

NEUOSCAN 8 
ACKOSET E. 0 
NAKOSCPJJE. 10 
CRJ O S I O  E. 1 1  
0 12 

PROOST.DWN 13 

C O M o M D L  15 
S I 0 0  14 - 
t I 

thernultidroplink 
U s d  fa 

funclicn 

LED 1 LED 1 Md?fa[hg LED 
No. Name LED ON 

Display 
0 RUN  Normal  run  Normal 

1' SD Transmitting 
I Abnormal ON 

sion 
Flashes  during  data  transmis- 

2 RD Receiving  Flashes  during  data  receive  OFF 

cpu Communications Flashes  during  comrnunicadons 
with  a  PC  CPU with  a  PC  CPU ON 

4 MD Multidrop  link 1 Multidrop  link If$?puter 1'2 

Data  transmission Not 
executing OFF 

SCAN E, ~ a t a  transmission Data transmission 
sequence sequence  error  oc-  Normal  OFF 

curs 

Other  stations 

~ ~ ~ ~ e ~ ~ ~ ~ ~ $ ~ a t -  '"9. 
14 ST.DWN  Slave  station  error  Normal  OFF 

Master  station/ Multidrop  link 
local  station (local  station) 

Multidrop 

*1 Because  these LED numbers  are  examples,  they  are  not  actually  printed  out. 
*2 varies according to the switch setting as  shown in  the  following tables, 

For *2 

LED I 

(Computer  link) b i  OFF ON 
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14.3 Settings 

I 14.3.1 Master/local station  setting 

Setting  Switch Switch 
Number OFF ON 

Setting 
Switch  Position 

MaSter/lOC€al SWOl Local  station ' Master  station station setting 

The above switches are only valid after the power is  switched on or the CPU 
connected to  the A1  SJ71 C24 is  reset, 

14.3.2 Setting of transmission  specifications 

,-- 

I 

I' 

1. 

sw 
01 
02 
03 
04 

05 
08 
a7 
08 
09 
10 
I t  
12 

I SW03 I Loopback 
self-check I Test  mode I Data  transmission  mode 

SW04 ing  for  'down'  Continue 
Link process- 

slave  station 

1 Baud rate 

Transmission 
sDeed settina 

stop 

Unused  Unused  Unused  Unused  Unused  Unused 19200 38400 (BPS) 
SW05 OFF ON OFF ON OFF ON OFF ON 
swo6 OFF OFF ON  ON OFF OFF ON ON 

Set  the  switches  to  positions  marked 

The  above switch  settings (SW02 to SW12) are only valid after the power 
is  switched on or the PC  CPU  connected to  the A1 SJ71 C24 is reset. 

SW04 is valid for the AlSJ71 C24  master station. When SW04 is ON 
and a slave  station goes  down, that station  is  disconnected  from the link 
system and link processing continues. When recovered, the discon- 
nected  station automatically returns to  the system. When SW04 is OFF 
and a slave goes  down, link processing stops. 

The baud  rate may be set to 19.2 or 38.4 K BPS. When the  AlSJ71C24 
is a local  station with an AJ71C22 master, set to  38.4 K BPS. 

SW12  must be OFF, 
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14.3.3 Station number setting 

(1) When  an A1 SJ71 C24 is used as a master station 

Station  setting switches  are invalid. 

(2) When  an AlSJ71 C24 is used as a local station 

Only unit's  place of station number setting  switch  is  valid. 

I Station Number Sotting 
Switches I Application 

0 I Unused 
1 I Station 1 
2 

Station 5 5 
Station 4 4 
Station 3 
Station 2 

I I 

I 6 Station 6 
7 
8 

Station 7 
Station 8 

I 9 1 Unused 

c1 

I 
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14.3.4 Connection of terminal  resistance 

Connect terminal resistance to  the  stations at both ends of a system con- 
nected by cable. 

An  example of a connecting  terminal  resistance  is  given below. 

(1) Modules to which a terminal  resistance  needs to  be connected 

(a) When the following module is used as a  master station: 

A1  SJ71 C24 : RS-422 communication  (terminal resistance: 
330 52) or RS-485 (terminal resistance: 11 0 5 2 )  

AOJ2-C214(Sl) : RS-422  communication  (terminal  resistance: 330 52) 

AJ71  C22(S1) : RS-422  communication  (terminal  resistance: 330 52) 

A1 SJ71  C24 

-. 

. -  

1 

" '1 

Master 

I 

Terminal 

Local  Local  Local  Local 

Without Without  Without  Terminal 
---- 

resistance is resistance  resistance  resistance  resistance is 
necessary  necessary 

: Connect terminal resistance to  the shaded  modules. 

(b) When the  following module is used as a local  station: 
A1 SJ71  C24 : RS-422 communication  (terminal resistance: 

330 52) or RS-485 (terminal resistance: 110 52) 

AOJ2-C214(Sl) : RS-422  communication  (terminal  resistance: 330 Q) 

AOJ2C25 : RS-422  communication  (terminal  resistance: 330 52) 

A1  SJ71  C24  A1  SJ71  C24 

Master  Local  Local 
Remote  Local 

I 

Terminal  Without  Without  Without 
resistance  is  resistance  resistance  resistance 

Terminal 
resistance  is 

necessary  necessary 

: Connect terminal  resistance to the shaded  modules. 

14-6 



14. SETTINGS AMD PROCEDURES BEFORE OPERATION 
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14.4 External  Wiring 

14.4.1 Multidrop link connection 

Connect the AlSJ71 C24 and slave stations as shown below. 
Twisted pair 
Terminal resistor 330 Sa R 

- - - - _  - - -  -- 

- --  -- 
- --- - 

(1) The A1 SJ71 C24 must be at the  end as shown above. 

(2)  Connect AlSJ71C24 terminals SDA with RDA and SDB with RDB. 

(3) Connect the following terminals between the stations: 

SDA (or RDA) and SDA (or RDA) 
SDB (or RDB) and SDB (or RDB) 
SG and SG 
FG and FG (not provided for the AOJ2C25) 

(4)  Connect a terminal resistor in the  final  slave  station. 

AOJ2C25 A1 SJ71 C24 

Terminal resistor 

RDB 

0 SG 
0 FG 

Connect across SDA and 
SDB or RDA and RDB. 

The terminal  resistor  should  be  used to ensure  reliable  data  communication. 

r POINT 

Communications using RS-422 or RS485 is possible in a multidrop link 
consisting of  A1 SJ71 C24 modules only. 
Conect terminal resistances of 330 S2 when RS-422 is used, or 11 0 S2 1 .  when RS-485 is used. I 
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14.5 Self-loopback l e s t  

c The self loopback test is used to check that  the AlSJ71C24 module is 
operating normally. This  function  is  selected when SW03 is ON. 

14.5.1 Procedure to carry  out  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-422/485  terminal  blocks as shown below. 

Signal  Names  Cable  Connections 
S DA 
SDB 
R DA 

FG 
SG 

4 RDB 
c- 

NC 

n 

- 

(Step 2)  Set the transmission  specification  setting  switch 
(a)  Master station 

Turn SWO1 (master station/local station  setting switch) ON. 
Turn SW02  (computer link/mulitdrop link setting switch) OFF, 
Turn SW03 (self-loopback test setting  switch ON. 
Turn  SW05  to  SW07  (Transmission  speed  set t ing) t o  
OFF/ON/ON(19200 BPS) or ON/ON/ON(38400  BPS). 

(b) Local station 
Turn SWOl  (master station/local  station  setting switch) ON. 
Turn SW02  (computer link/mulitdrop link setting switch) OFF. 
Turn SW03 (self-loopback test setting  switch ON. 
Turn  SW05 t o  SW07  (Transmission  speed  set t ing) to  
OFF/ON/ON(I 9200 BPS)  or ON/ON/ON(38400 BPS). 

(Step 3) Execute the self-loopback test 
(a) Turn ON  power to  the PC  CPU  or reset the PC  CPU. 

The A1 SJ71 C24 starts checking automatically. 

(b) Checking 
RS-422/485 is checked. 

(The A1 SJ71  C24  executes  checking automatically.) 
The checking is completed within one  second. 

(c)  Check the LED  display status as described  in  Section  14.2.2. 

Normal : Follow procedure (4) to complete the test. 
Error : Correct the error and repeat the self-loopback  test. 

(d)  When  checks are completed: 
1) Turn the power  supply  OFF. 
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2) Disconnect the cables.  Connect the cables to perform multidrop 

3) Turn SW03 (self-ioopback test setting switch) OFF (data trans- n 
link. 

mission mode), 

14.5.2 Self-loopback  test  operations 

Check  Items 

RS-4221485 
cornmunica- 
tions  check 

Check  Descriptions 

Checks  data  sent 
from RS-4221485 con- 
nector. If normal, 
A1 SJ71 C24 changes 
data  and  the  proce- 
dure  is  repeated. 

error is  indicated. 
If  not normal,  an 

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

Normal  Indicator  LED 

SIOE. 
(LED N0.11) 

SD 
(LED NO.l)  

RD 
(LED N0.2) 

OFF 

Flash- 
ing 

Error  Indicator  LED 

SIOE. 
(LED N0.11) ON 

T ~~~ 

Information Flow 

1 1 RS-4221485 

A1 SJ71 C24 

L' 

c) 
The  test  continues  even if an error  occurred with a  checking  item. 

4 
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15. A I  SJ71 C24 MASTER STATION 
MELSE-CIA 

15. A1 SJ71 C24 MASTER  STATION 

,- 15.1 Functions 

Item 
~~ 

Function I Ref. Section 

I stations  to  be I Set the  number  of  slave  stations  to  be  accessed. I 15.3.1 
Number  of  slave 

accessed 
Initial 

sequence  cycles. precedence setting 
15.3.1 Set  the  order  in  which  salve  stations  are  accessed  during  transmission  Transmission 

Amount of data 

Maximum  per  slave  station:  receive 128, transmit 128 between  stations 
15.3.3 Maximum  for  network: 512  (256/512 points  selectable) communicated 

Set  the  number  of  bits  to  be  communicated  with  each  slave  station. 

Off-communication station 
setting 

Sets  all  points of send  data,  to  be  transmitted  to  a  specified  slave 

15.6 setting.  When  the  response  is  correct,  the A1 SJ71 C24 proceeds to Pre-transmission  sequence 

station, to OFF and  ignores  received  data. 
Stores  OFF  data  to  buffer memory receive  data  area. 

15.3.4 

The AlSJ71C24 transfers  initial  data  slave  stations  to  check  the  initial 

the  data  transmission  sequence. 

the initial  data. 
The A1 SJ71  C24 communicates  with  slave  stations  in  accordance  with 
- ~~ 

In  the  event  that  a  slave  station  goes  down  during  communication, + 
Data  transmission  sequence 1) That  slave  station may disconnected  for  continued  network 

processmg;  or 

*: When 1) is  selected,  the  faulty  station  can  return to the link 
2) Data  transmission  over  the  network may be  stopped. 

system by a  return  request 

15.7 

Transmission time monitoring The  maximum  and  present  transmission  times  can  be  monitored in 
batches to within 10 msec.  (From  buffer  addresses 62H and 63H.) 15.3.7 

Loonback  self-check I The RS-422/485 Dort can  be  self-checked. I 14.5 
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15.2 1/0 Signals List for PC CPU 

I/O device numbers depend on  the A1 SJ71 C24 1/0 unit number. 

The device numbers indicated in the  table below assume that the I/O unit 
number has been set to 0. 

(1) Input signals (A1  SJ71 C24 to PC  CPU) 

16 points from XnO to XnF are provided. 

Device 

During  data  transmission  sequence XnO 

Description Signal Name 
On  during  normal  data  transmission  sequence. 
Off indicates  pre-transmission  sequence  or  an  error. 
On  indicates an error  during  pre-transmission  sequence. 
Switched  off  when Y(n+l)l  is  turned  on. 

Xn 1 Pre-transmission  sequence  error 

Data  transmission  sequence  error * On  indicates an error  during  data  transmission  sequence. 
Xn2 ( is STOP  (SW04 OF!)setting ) Valid  when link  processin Switched  off  when Y(n+ l ) l  is  turned  on. 

Data  transmission  sequence  error On  indicates  an  error  during  data  transmission  sequence. 
Xn3 Switched  on by a  return  request when the  faulty  slave  station ( Valid  when link  processing  setting ) 
Xn 4 
to 
Xn C 
XnD WDT (Watch  dog  timer)  error Switched  on  when  the A1 SJ71 C24  watch  dog  timer  times  out. 
Xn E 
Xn F 

is  CONTINUE  (SW04 ON). retunes to the  link  system. 

- Reserved 

- Reserved 

I P O I N T I  I 
I 

YnO to YnF which are unused by the AlSJ71C24 may be used as 
internal relays. 

(2)  Output signals (PC  CPU to  AlSJ71C24) 

16 points from Y(n+l)O  to  Y(n+l)F are provided. 

Device 

Use  this  signal to turn  off Xnl  or  Xn2. Error  reset Y(n+l) l  

operation. Link start-up Y(n+l)O 

Description Signal  Name 

Y(n+1)2 
to - Reserved 
Y(n+l IF  

Switch on to start up the A1 SJ71 C24.  Keep  this  signal  on  during 

Switch off to stop  transmission. 

IMPORTANT 

Y(n+1)2 to  Y(n+l)F are reserved for the use by the system and cannot 
be  used by sequence  programs. 
I f  any of these devices in used (ON/OFF) by a sequence program, 
correct operation of the A1 SJ71 C24 are not  guaranteed. 
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15.3 Buffer Memory 

. /  7 '  

l i  

The AISJ71C24 has a buffer  memory  for data communication with  the 
AlSCPU. For data transfer between the AlSCPU and buffer memory, use 
the FROM and TO instructions. 
Buffer addresses are 16 bit locations. 

OH 

1H 

8H 
to 

9H 
to 

1 OH 

11H 

18H 
to 

19H 
to 

1  DH 

1  EH 

1  FH 

20H 

3FH 
to 

40H 
to 

5FH 

60H 

61 H 

62H 

63H 

64H 

6FH 
to 

70H 

71 H 

7FFH 
to 

Accessed  slave  station 
number 

Transmission  precedence 

+ Set  between  1  and  8. 

* See section  15.3.1 

Received  point  number 

Transmission  point  number 

(Reserved) 

transmission  points 

Off-communication  station 
setting  area 

Received  data  area 

Send  data  area 

I+ See section  15.3.2 

+ See section  15.3.3 

+ See section  15.3.4 

+ See section  15.3.5 

Faulty  slave  number 

Communication  time 
(Maximum) 

(Reserved) 

+ For error  codes, see section  17.12 

+ See section 

+ See section 

15.3.6 

15.3.7 

Return  request + See  section  15.3.8 

(may be  used  freely) 
Work area 

POINT] 

Error  codes  (address 60H) must be removed from the buffer memory  by 
resetting the PC. 
Codes  are  not cleared when the cause of the error is removed. 
The error code in address 60H is always the most recent one. 

I I 

.- 
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15.3.1 Accessed slave station/transmission priority 

Specify the number of slave stations to be accessed and their corresponding 
communication priority. Specify the number of slave stations at address OH 
and station codes  at  addresses 1H to 8H. 

Data communication in mode in order of address numbers. 

OH 

1H 

2H 

3H 

4H 

5H 

6H 

7H 

8H * Final  accessed  station 

-1 Fixed 

- 

slave  stations.  (max. 8) 
Number  of  accessed 

1 st accessed  station 

2nd  accessed  station I Station 1 1 ;;: I Station  2 

.t 
Set  fixed  codes. -1 

Station 7 
Station 8 I 69H 

~~ c 

POINT 

When the power is switched on or the PC CPU is reset, codes 62H to 
69H are automatically written to addresses 1H to 8H  by the OS as 

S. 

Example: Specify slave station communication priority as: stations 2, 7, 4, 

2H 

4H 3H 

5H 

' Set the  number of slave  stations in  buffer  address OH. h. 

1 and 5 

1 5 - 4  
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POINTS I 
(1) The "number of accessed slave  stations" determines the maximum 

number of slave  stations  which may be accessed. If further stations 
are  specified in the priority list,  these  are  ignored. 

(2) Error code "33" is  written to address 60H if: 
1) The same station number is repeated; 
2) The specified number  of slave stations  is greater than  the number 

set in the priority list. 
(e.g. 5 stations specified at  address OH, but  only three  stations 
set to addresses 1H to 3H); or 

3) Any  code  other than 62H to 69H has been used in  the priority  list. 

15.3.2 Number of communication  data  bits 
I 

Specifies the number  of bits used for transmit and receive  data communica- 
tion. Specify the number  of receive bits at  addresses 9H and 10H and  the 
number  of transmit bits at addresses 1 1  H to 18H. 
Note  the  following  restrictions: 

(1) The total number  of receive plus transmit bits for all  stations must  not 
exceed 256. 

(2) The number  of receive  data  points per station must  not exceed 128. 

(3) The number  of transmit data  points per station must  not exceed 128. 

(4) Communication data must be specified in  batches of 8 bits. 

I 

9H 

AH 

BH 

CH 

DH 

EH 

FH 

1 OH 

11H 

12H 

13H 

14H 

15H 

16H 

17H 

18H 

T 

T 
Number of bits of 

input  data 
(Bits  received) 

Number of bits of 
output  data 

(Bits transmitted) 

1 
15- 5 
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 POINT^ 1 
I I 

If the communication  data  setting is not a multiple of 8, error  code "33" 
is written  to  buffer  address 60H. 

Example: 
Station  1 Station 7 Station 5 Station 4 Station 2 

input 24 I 16 I o  I o  a 

9H 
AH 
BH 

CH 

DH 

EH 
FH 

1 OH 
11H 
12H 

13H 
14H 

15H 
16H 
17H 
18H 

Output I 16 1 8  I 16 I 16 16 I 
(Stations 1 and 2 = AOJ2C25, stations 4,  5  and  7 = A1 SJ71 C24 local) 

I 24 I 

l+l 
181 
lol 

Bits received 

Bits  transmitted 

c 

1 
t 
I 

i 
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15.3.3 Maximum number of transmission  points  setting area 

This  area is used to set the maximum  number of transmission points, to be 
handled with remote and local stations, at 256 or 512 points, 
Write 0 or  other  number to buffer memory  at address 1 EH. 

b15 to b0 

1 EH 0 or other  number 0 : 256  points 
Other : 512  points 

POINTI 
The transmission data storage procedure differs according to  the set- 
ting (256 or 51 2 points). 
If  the setting is changed, setting of the read and write addresses used 
with the data transmission program  needs to be modified. 

15.3.4 Off-communication  station  setting area 

This area is used to set slave stations to the off-communication station. 
Write 0 for off-communication cancel or 1 for off-communication set to the 
lower 8 bits of buffer  memory at address IFH. 

b7 b6 b5 b4 b3 b2 b l  bO 

1 FH -1 011 0: Off-communication  cancel 011 011 011 011 Oil 011 011 
I Stattion 7 I Statton 5 I Station 3 I Station 1 1 : Off-communication set c c c c 

Station 8 Station 6 Station 4 Station 2 

15.3.5 Communication data 

f 

Communication data between the master and slave stations is written to the 
lower 8 bits of buffer  addresses  20H to 5FH. 
Received data is written to addresses 20H to 3FH. 
Data for transmission is written to addresses 40H to 5FH and then set to slave 
stations. 
This  data area must be assigned to slave stations in order of station numbers 
(ignoring the transmission priority) in accordance with the number of bits 
specified for communication, starting at  address 20H or 40H. 
This is illustrated in the  following example: 
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(1) When the maximum number of transmission points is set at 256. 

The foltowing is the example of allocation of the  transmission  data 
storage  areas when the maximum  number of transmission points is set 0 
at 256 and the number of transmission points of each  slave station is set 
as shown  below. 

Receive  points ( 8  
Send  points I 24 I 16 I 24 I 16 

Unused  ON/OFF  data 

(n+7)th point to 'n'th point 
I 

20H 
Points  1 to 8 of received  data of Station  2 21  H 
Points  1 to 8 of received  data of Station  1 

Points 25 to 32 of received  data of Station  4 27 H 
Points 17 to 24 of received  data of Station  4  26H 
Points 9 to 16 of received  data of Station  4  25H 
Points  1 to 8 of received  data of Station 4 24H 
Points 17 to 24 of received  data of Station  2 23H 
Points 9 to 16 of received  data of Station  2 22  H 

28H I I Points 33 to 40 of received  data of Station  4 I 
29H 
2AH 

I Points 41 to 48 of received  data of Station  4 

I 
3FH 
40H I Points 1 to 8 of received  data of Station  1 
41 H 

I Points 17 to 24 of received  data of Station  1 42H 
I Points 9 to 16 of received  data of Station  1 

43H 
Points 9 to 16 of received  data of Station  2 44 H 
Points 1 to 8 of received  data of Station  2 

Points 17 to 24 of received  data of Station  3 47H 
Points 9 to 16 of received  data of Station 3 46H 
Points 1 to 8 of received  data of Station 3 45H 

48H 

4AH 
1 Points 9 to 16 of received  data of Station  4 49H 
I Points 1 to 8 of received  data of Station 4 

to I 
5FH 1 

. 

Received  data 
storage  area 

Send  data 
storage  area 
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(2) When the maximum  number of transmission  points is set  at 512. 

The  following is  the example of allocation of the transmission data 
storage areas when the maximum  number of transmission points is set 
at 51 2 and  the number of transmission points of each slave station is set 
shown below. 

Station 1 Station 4 Station 3 Station 2 

Receive  points 
16  24  16 24 Send  points 
40 0 24 8 

ON/OFF  data 

20H 
21 H 
22  H 
23H 
24H 
25H 

to 

3FH 
40H 
41 H 
42 H 
43H 
44H 
45H 

to 

5FH 

(n+7)th  point to (Higher 8 bit) to 'n'th point  (n+7)th  point to (Lower 8 bit) to 'n'th  point 

Points 1 to 8 of received  data of Section  2 Points 1 to 8 of received  data of Section  1 
Points  17 to 24 of received  data of Section 2 

Points 33 to 40 of received  data of Station 4 Points 41 to 48 of received  data of Section 4 
Points 17 to 24 of received  data of Station 4 Points 25  to  32 of received  data of Section 4 
Points 1 to 8 of received  data of Station 4 Points 9 to  16 of received data of Section 4 
Points 9 to 16 of received  data of Station  2 

4 c 4 c 

Points 9 to 16 of received  data of Section 1 

Points  1 to 8 of received  data of Station 4 Points 9 to 16 of received  data of Section 4 
Points 9 to 16 of received  data of Station 3 Points  17 to 24 of received  data of Section 3 
Points 9 to 16 of received  data of Station 2 Points  1 to 8 of received  data of Section  3 
Points 17 to 24 of received  data of Station  1 Points 1 to 8 of received  data of Section  2 
Points 1 to 8 of received  data of Station 1 

15-9 
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15.3.6 Fautty slave station indication 

Errors  are  indicated (0: no error, 1: error) for the  appropriate  station in the n 
lower 8 bits of  address 61H. L I 

b7 b6 b5  b4 b 3  b2 b l  bO 

61 H 0/1 I 0/1 1 o/r I 0/1 I 0/1 I 0/1 I 0/1 I 0/1 0: No error 
Always 0 1 statton 7 I Staton 5 1 Statton 3 I Staton 1 Error 

Station 8 Staiion 6 StaHbn 4 Station 2 

(1) With SW04 ON the faulty station is disconnected  from  the network  which 
continues communication  without that station. 

(2) The error indication  is  cleared when the fautty station  returns to the 
network  after a return request is given or when the pre-transmission 
sequence is restarted after the error  has been reset. f 

L. 

15.3.7 Communication time 

15.3.8 Return  request 

Each communication cycle  time  and  the maximum cycle  time are written  in 
units of 10 msec. 

62H  Communication  time  area  (present value) A3 an  integer  multiple of 10 msec. 

indicated  time = 10 msec) 
(e.9.  actual  time = 7 msec, 

63H  Communication  time  area  (maximum) As an  integer  multiple of 10  msec 
(e.g. actual  scan  tomes = 8 msec, 
13 msec  and  21  msec, 
indicated  maximum = 30 msec.) 

With SW04 ON writing 1 to  the appropriate bit of address 70H returns  the 
faulty station to  the network. 

b7  b6  b5  b4 b3 b2 b l  bO 

4 + c c 
Station 8 Station 6 Station 4 Station 2 

Writing 1 to the corresponding bit causes the  pre-transmission sequence to 
be processed for the appropriate station. 
If this  is completed normally, the data transmission sequence is  executed for 
the next scan. 
(The  corresponding bit is cleared when the OS receives the  return  request. 

15- 10 
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The following procedure is used to restore a  station t o  the network when 
SW04 is ON. 

I Error  occurrence I 

I Read  data of the faulty  slave  station  indication  area 
(61 H) to check  the  faulty  slave  station  number. I 

1 Correct  the  error  at  the  faulty  station. I 
1 

Write '1'  to  a  bit,  which  corresponds to  the  station to be 
returned, of address 70H of the  return  request  area. 
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15.4 Data  Communications  Methods  with  Slave  Stations  with  the  Maximum  Communications 
Point  Setting of 256 Points 

15.4.1 Communication  with AOJ2C25 

(1) Data  transmitted  from AlSJ71 C24 to AOJ2C25 

Transmitted A1 SJ71 C24 buffer bits correspond to AOJ2C25 outputs (Y) 
as  indicated below: 

Transmis- 
sion  data 
area 

I A1 SJ71  C24 

Buffer  memory 
(n+7)th  point  nth  poin 

1 1 . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  
AH 

(A+l )H 
(A+2)H 
(A+3)H 
(A+4)H 
(A+5)H 
(A+6)H 
(A+7)H 
(A+6)H 
(A+9)H 

(A+1 O)H 

AOJ2C25 

Device  number 
t 

1 st to 8th  points - 
9th  to  16th  points 
17th  to  24th  points 
25th  to  32nd  points 
33rd to 40th points 
41st  to  48th  points 
49th  to  56th  points 
57th to 64th  points 
65th to 72nd  points 
73rd to 80th  points 
81  st to 88th  points 

+7 +O 

A: Head  address of the  transmission  data 

AOJ2C25 remote  station 
area  corresponding to the  appropriate 

Y20  (Y20 to Y27) 
Y28  (Y28  to Y2F) 
Y30  (Y30  to  Y37) 
Y60  (Y60 to Y67) 
Y68 (Y68  to Y6F) 
Y70  (Y70  to  Y77) 
YAO  (YAO to YA7) 
YA8 (YA8 to YAF) 
Y Bo (YE0 to Y 87) 
Y EO (YE0 to Y E7) 
YE8 (YE8 to YEF) 

Writing ON/OFF data to the relevant AlSJ71C24 buffer transmission 
data bits switches the corresponding AOJ2C25 outputs (Y) on or off, (e.9. 
"1" written  to bit 0 (1st point) of address  AH, switches Y20 on at the 
AOJ2C25 station). 

OlNTl 

The  number of 1/0 points of I/O modules  (AOJ2-E56[ ][ 1, E28[ I[ 1, E32[ 1, 
E24[ 1) connected to  the AOJ2C25 is  fixed to 32 input points and 24 
output points per  module regardless of the module type. 
If  a 28-point module is connected to  the AOJ2C25, the transmission data 
of the A1  SJ71  C24  which  corresponds to 14 output points of the second 
half is  ignored. If an input module is connected to  the AOJ2C25, the 
transmission data of the A1 SJ71  C24  which corresponds to  24 output 
points is ignored because there  is  no  corresponding output points. 

Example:  When the number  of transmission  data  points  is set at 40 
points  in  the system  shown below: 

AOJ2C25 
(I/O module No.0) 

Correspond to transmission data points 1 to 12. 

Transmission data of points 13 to 24 is  ignored 
(I/O module No.1) because there is no corresponding  output  points. 

to transmission data points 25 to 40. I 
X4F Y 6F 
X50 Y 7 0  

X5F Output of range. I 

15- 12 



15. A I  SJ71 C24 MASTER STATION 
WLSEC-A 

(2) Data  received  from AOJ2C25  by  A1 SJ71  C24 

Received 
data  area 

h 

-. 

I 

/ 

/ 

Bits  received by the A1  SJ71 C24 buffer memory correspond to AOJ2C25 
inputs (X)  as  shown below: 

A1 SJ71 C24 AOJ2C25 

Buffer  memory Device  number 
(n+7)th  point  nth  point 

1 I +7 +O 

(B+lO)H . . . . . . , .  . . . . . . . .  

1st  to  8th  points 
9th  to  16th  points 

(B+2)H 

33rd to 40th  points : : : : : : : : (B+4)H 
25th  to  32nd  points : (B+3)H 
17th to 24th  points : : : : : : : : 

(B+5)H 
(B+6)H : : : : : : : : 49th  to  56th  points 
(B+7)H : : : : : : : : 57th  to  64th  points 
(B+8)H 
(8+9)H : : : : : : : : 73rd  to  80th  points 

. . . . . . . .  

. . . . . . . .  41 st  to  48th  points . . . . . . . .  

. . . . . . . ,  1 65th  to  72nd  points 

81 st to 88th  points __c 

6: Head  address of the  receive  data  area 
corresponding to the  appropriate 
AOJ2C25 remote  station. 

x 0  (X0 to X7) 

x1  0 (X1 0 to x 1  7) 
X8 (X8 to XF) 

X1 8 (X1 8 to X1 F) 
X40  (X40  to X47) 
X48  (X48 to X4F) 
X50 (X50 to X57) 
X58 (X58 to X5F) 
X80  (X80 to X87) 
X87 (X88  to X8F) 
x90 (X90 to X97) 

Switching  the AOJ2C25 inputs  on or off causes the corresponding 
AlSJ71 C24 buffer bits to switch  between 1 and 0 respectively. (e.g. 
switching X1  on  at the remote station, causes bit 1 in buffer address BH 
to switch on) 

~ O I N T ]  

The  number of I/O points of I/O modules  (AOJ2-E56[ ][ 3 ,  E28[ I[ E32[ II 
E24[ 1) connected to  the AOJ2C25 is  fixed to  32 input points  and  24 
output points per  module regardless of the module type. 
If a  28-point module is  connected  to  the AOJ2C25, the  data  received by 
the A1  SJ71 C24 which  corresponds to  16 input points of the second half 
is set to OFF ( "0") .  If  an output module is  connected to  the AOJ2C25, 
the  data  received by the  AlSJ71C24 which  corresponds to  32 input 
points is set to OFF ( "0" )  because there is no  corresponding  input 
signals. 
Example:  When the number of receive  data  points  is set at 48 points 

in  the system  shown below: 

Correspond to receive  data  polnts 1 to 16. 

Data of points 17 to 32 is set to OFF be- 
cause there is no corresponding  inputs. 

Correspond to receive  data  points 33 to 48. 

Y 7 0  
Output of range. Y77 
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15.4.2 Communication with local  station (AlSJ71 C24) 

(1) Data output from master to local  station 1 

c ,  
For data transmission from the master to the  local station, master  buffer 
bits correspond to local buffer bits as illustrated below. 

Send 
d a t a  * 
area 

M a s t e r  station 

B u f f e r   m e m o r y  
(n+7) th point n t h  point 

Local s t a t i o n  
B u f f e r   m e m o r y  

( n + 7 ) t h   p o i n t  nth point 
c 4~ 4 c 

AH 
(At1)H 
(At2)H : : : : : : : : 17th to 24th  points - 12H : : : : : : : : ~ 17th to 24th  points 
(At3)H . . . . . . . .  . . . . . . . .  . . . . . .  : 25th to32nd points -13H : 25th  to  32nd  points 
(At4)H : : : : : : : : 33rd  to  40th points - 14H . . . . . . . .  
(At5)H 

33rd to 40th  points 
: : : : : : : : 41st to  48th  points - 15H 

(At6)H 
: : : : : : : : 41st  to  48th  points 

. 49th to  56th  points - 16H , 49th  to  56th  points 
(At7)H 
(At8)H 

: : : : : : : : 57th to 64th  points - 17H : : : : : : : : 57th  to  64th  points 
65th  to  72nd  points - 18H . . . . . . . .  . . . . . . . .  65th to 72nd  points 

(At9)H : : : : : : : : 73rd  to  80th  points - 19H : : : : : : : : 73rd to 80th  points 
(At1O)H : : : : : : : : 81st to 88th  points -1AH : : : : : : : : 8 l s t  to 88th  points 

: : : : : : : : 1st to8th points - 10H : : : : : : : : 1st to 8th  points . . . . . . . .  . . . . . . . .  . 9th to 16th  points - 11H : : : : : : 9th to 16th  points 

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

. . . . . . . .  . . . . . . . .  ' ' ' ' 

. . . . . . . .  I . . . . . . . .  

A: Head a d d r e s s   o f  the output d a t a  area c o r r e s p o n d i n g  
to the approp r ia te   l oca l   s ta t i on   (a f te r  40H) 

Writing ON/OFF data to master  buffer bits switches the corresponding 
local buffer bits on/off. 
(e.g. "1" written to bit 0 of the master AtSJ71C24 buffer address AH, 
switches  bit 0 of the appropriate local AlSJ71  C24 buffer address 10H t ''on''.) I 

3 
I 

1 
# 

i 

0 1, 
k+ 

.. 1 
'a 

, 
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(2) Data input from  the  local to  the master station 

. -. 

h 

x 

When receiving data from the local station, the master  buffer bits cor- 
respond to the  local buffer bits as shown below: 

~ data 
Send 

area 

BH 

(Bt2)H 
(Bt3)H 
(Bt4)H 
(Bt5)H 

(Bt7)H 
(Bt8)H 
(Bt9)H 

(Bt1O)H 

(&1)H 

( W H  

M a s t e r   s t a t i o n  

B u f f e r   m e m o r y  
(n+7)th point n t h   p o i n t  

I 

I . . . . . . . .  I 

1st  to  8th  points 
M to 16th  points 
17th to 24th  points 
25th  to 32nd  points 
33rd to 40th  points 
41st to 48th  points 
49th to 56th  points 
57th  to  64th  points 
65th  to  72nd  points 
73rd  to  80th  points 
81st  to  88th  points 

- 30H - 31H - 32H - 33H - 34H - 35H 
+-- 36H - 37H 
e- 38H - 39H - 3AH 

8: H e a d   a d d r e s s   o f  the i n p u t   d a t a   a r e a  
c o r r e s p o n d i n g  to the loca l   s ta t ion   (a f te r  20H) 

B u f f e r   m e m o r y  
( n t 7 ) t h  point nth 

I . . . . . . . .  I 
p o i n t  

1st  to  8th  points 
9th  to  16th  points 
17th to 24th  points 
25th to 32nd  points 
33rd  to  40th  points 
41st  to  48th  points 
49th to 56th  points 
57th to 64th  points 
65th to 72nd  points 
73rd  to  80th  points 
81st  to  88th  points 

Writing ON/OFF data to local buffer bits switches the corresponding 
master  buffer bits on/off. 
(e.9. "1" written to bit 0 of the local AlSJ71C24 buffer address 30H, 
switches bit 0 of the master  A1  SJ71 C24 buffer address BH "on".) 

15- 15 
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15.5 Data Communicationi with  Slave  Stations when  the  Maximum  Number of Transmission 
Points  is  Set at 512 

This section describes the  data communication between the A1  SJ71 C24 and 
slave stations (AOJ2C25, AlSJ71C24 (local station)) when the maximum 
number  of transmission points is set  at 512. 

15.5.1 Communication with AOJ2C25 

(1) Data transmission from A1  SJ71 C24 to AOJ2C25 

Transmitted A1  SJ71 C24 buffer bits correspond to AOJ2C25 outputs (Y) 
as indicated below: 
(a)  When the previous station uses  higher 8 bits 

Send  data 
area 

I A l S J 7 1  C24 I 
Buffer  memory 

nth  point  nth  point 

(n+7)th  point I (nl+7)th point I 

I AOJ2C25 I 
Device  number 

+7 mi 
I I I I  

Y20(Y20 to Y27) 
Y28(Y28 to Y2F) 
Y30(Y30 to Y37) 
Y60(Y60 to Y67) 
Y68(Y68 to Y6F) 

I I I I I I I Y70(Y70 to Y77) 
! ! ! ! ! ! ! YAO(YA0 toYA7) 
i i i i i i / YAE(YA8 toYAF) 

, , < I , , ,  

I I I I I I I  

A:  Head  address of the  transmission  data  area 
corresponding to the  appropriate AOJ2C25 
remote  station 

(b)  When the previous station uses  only the lower 8 bits 

Send  data 
area 

A 1   S J 7 1  C24 

Buffer  memory 

nth  point  nth  point 
(n+7)th  point  n+7)th  point 1 Higher 8 bits I (1 Lower 8 bits 

AH 
(At1)H 
(At2)H 
(At3)H 
(At4)H 

Points 49 to 56 Points 41 to 48 
Points 65 to 72 Points 57 to 64 

I A O J 2 C 2 5  1 
~~~~ ~ ~ 

Device  number 

+7 +O 

I I I I  I I  

I I I I  I I  

I I I I  I 1  

I l l 1  I 1  

Y20(Y20 to Y27) 
Y28(Y28 to Y2F) 
Y30(Y30 to Y37) 
Y60(Y60 to Y67) 
YSS(Y68 to Y6F) 
Y70(Y70 to Y77) 
YAO(YA0 to YA7) e YAE(YA8 to YAF) 

1 I I I I YBO(YB0 toYB7) 

A:  Head  address of the  transmission  data  area 
corresponding to the  appropriate AOJ2C25 
remote  station 

15- 16 



15. A1 .. SJ71 . C24 MASTER  STATION 
MELSEC-A 

(c) Writing ON/OFF data to  the relevant A1 SJ71 C24 buffer transmission 
data bits switches  the  corresponding AOJ2C25 outputs (Y) on or off. 

e.g. if “1’ is written to bit 0 of address AH in the  condition (a), 
or if ‘1 ’ is written to bit 8 of address AH in the  condition (b), 
Y20 at the AOJ2C25 is switched on. I I 

S O I N T I  
The number  of I/O points of I/O modules (AOJ2-E56[ I[ 1, E28[ I[ 1, E32[ 1, 
E24[ 1) connected to  the AOJ2C25 is  fixed  to 32 input points and  24 
output points per module  regardless of the  module type. 
If a 28-point module is  connected to  the AOJ2C25, the transmission  data 
of the A1 SJ71 C24 which  corresponds to 14  output points of the  second 
half is ignored. If an input module  is  connected to  the AOJ2C25, the 
transmission  data of the A1 SJ71 C24 which  corresponds to 24 output 
points is  ignored  because  there  is no corresponding  output points. 
Example: When the number of transmission  data points is set  at  40 

points in  the  system shown below. + AOJ2C25 

(I/O module No. 0) I 

XF Y2B 

(I/O module No. 1) I 
X4 F Y6F 

Correspond  to  transmission  data 
points 1 to 12. 

Transmission  data of points 13 to 
24 is  ignored  because  there  is  no 
corresponding  output  points. 

points 25 to 40. 
Correspond to transmission data 

X5 F Y77 

15- 17 
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(2) Data received from AOJ2C25  by AlSJ71 C24 

Bits received by the A1 SJ71 C24 buffer  memory correspond to AOJ2C25 
inputs (X) as shown below: 
(a) When the previous station uses higher 8 bits 

[ A 1 S J 7 1 C 2 4 ]  [ A O J 2 C 2 5 1  
Buffer  memory  Device  number 
nth  point  nth  point 

(n+7)th  point I (n+7)th  point 1 
I Hiaher 8 bits I tower 8 bits 

Received 
data  area 

(8-1)H 
BH 

(Bt1)H 
(Bt2)H 
(Bt3)H 

6: Head  address of the  receive  data  area 
corresponding  to  the  appropriate 
AOJ2C25 remote  station 

I 

+7 +O 
XO(x0 to X7) 
X8(x8 to XF) 

I I XlO(Xl0 to X17) 

X l 8 ( X l 8  to X1F) 
X40(X40 to X47) 

X50(X50 to X57) 
X58(X58 to X5F) 

(b) When the previous station uses only the lower 8 bits 

Received 
data  area 

BH 
(Bt1)H 
(Bt2)H 
(Bt3)H 
(Bt4)H 

I AlSJ71C24 I 
Buffer  memory 

(n+7)th  point 1 (n+7)th I point 
I Hiahar 8 bits Lower 8 bits 

nth  point  nth  point 

Points 49 to 56 1 Points 41 to 48 
Loints 65 to 72 1 Points 57 to 64 I 71 

I AOJ2C25 I 
Device  number 

+7 +O 
XO(X0 to 

X10(X10 
X8(X8 to 

X lE(X l8  
X40(X40 

X50(X50 
X58(X58 
X80(X80 

X48(X48 

X7) 
XF) 
to X1 7) 
to X1 F) 
to X47) 
to X4F) 
to X57) 
to X5F) 
to X87) 

B: Head  address of the  receive  data  area 
corresponding to the  appropriate 
AOJ2C25 remote  station 

1 

i n n ,  
i 

x 
f 
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(c) Writing ON/OFF data to  the relevant AlSJ71  C24 buffer transmission 
data bits switches  the  corresponding AOJ2C25 outputs (Y) on or off. 

e.g. when X1 at the AOJ2C25 is switched ON, "1"  is  written to 
bit 1 of address BH of the AlSJ71  C24 in the condition (a), or 
to bit 9 of address BH in the  condition (b). I 

DOINTI 
The number of I/O points of I/O modules (AOJ2-E56[][], E28[][],  E32[], 
E24[ I) connected to the AOJ2C25 is fixed to 32 input points and 24 
output points per module  regardless of the  module type. 
If a  28-point  module  is  connected to the AOJ2C25, the  data  received by 
the AlSJ71  C24 which  corresponds to 16 input points of the second half 
is set to OFF ("0"). If an  output module  is  connected to the AOJ2C25, 
the  data  received by the A1 SJ71C24 which  corresponds to 32 input 
points is set to OFF ("0")  because  there  is  no  corresponding input 
signals. 
Example: When the number  of receive  data points is set  at 48 points 

in the  system shown below: 

I AOJ2C25 

(1/0 module  No. 0) 

Correspond to receive  data 
points 1 to 16. 
Data of points  17 to 32 is  set 
to OFF  because  there  is  no 

Y2B 

corresponding  inputs. (I/O module No. 1) 

Correspond to receive  data 
points 33 to 48. X4 F  Y6F 

X50 
Out of range I { I E o  1 

Y77 
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15.5.2 Communication with local station (A1 SJ71 C24) 

(1) Data output from master to local station 

For data transmission from the master to  the  local station, master  buffer 
bits correspond to local buffer bits as illustrated  below, 
(a)  When the previous station uses higher 8 bits 

p Z E E G - 1  
Buffer  memory 

nth  point  nth  point 

( n ~ 7 ) t h  point I (n+7)th  point I 

Local  station I 
Buffer  memory 

(n+7)th  point 

Unused 

Points 9 to 16 

14H 
15H Points 41 to 48 
16H Points 49 to 56 
17H Points 57 to 64 

A: Head  address of the  output  data  corresponding 
to the  appropriate  local  station  (after 40H) 

(b)  When the previous station uses only the lower 8 bits 

Send  data 
area 

Buffer  memory  Buffer  memory 
nth  point  nth  point 

I I (n+7)th  point 

int 

AH Points 1 to 8 I ~ & f & ~ y I h e p r e v i o u r  -10H - 
(At1)H Points 17 to 24 I Points 9 to 16 

(At4)H Points 65 to 72 I Points 57 to 64 

17H 
18H 

A: Head  address of the  output  data  corresponding 
to  the  appropriate  local  station  (after 40H) 

(c) Writing ON/OFF data to master  buffer bits switches the correspond- 
ing local buffer bits on/off. 

! e.g. "1"  is written to bit 0 of address AH in  the condition (a), or 
if "1" is written to bit 8 of address AH in  the condition (b), bit 0 
(point 1) of address  10H  at the local station is set to "1". 1 

f 

c 
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(2) Data input from the  local to  the master station 

When receiving data from the  local station, the master buffer bits cor- 
respond to the  local buffer bits as shown below. 
(a) When the previous station uses higher 8 bits 

Receive . 
data  area 

I AlSJ71C24 I 
Buffer  memory  Buffer  memory 

nth  point  nth  point 
(n+7)th  point  (nt7)th  point 

1 Higher 8 bits I 1 Lower 8 bits I 
(51)H Uwd by the  previous  station 

BH - Points 9 to 16 ! Points 1 to 8 
(Bt1)H Points  25 to 32 I Points  17 to 24 
(Bt2)H Points  41 to 46 1 Points 33 to 40 
(8t3)H Points  57 to 64 I Points  49  to 56 L 1 W  
I 

(n+7)th  point 

Unused 'n'th point 
1 

30H 
31H 
32H 
33H 
34H 
35H 
36H 
37H 

B: Head  address of the  receive  data  area 

AOJ2C25 remote station 
corresponding to the  appropriate 

(b) When the previous station uses only the lower 8 bits 

I AlSJ71C24 

Buffer  memory  Buffer  memory 

nth point nth  point 

a 30H 
< 31H 

32H 
33H 
34H 
35H 
36H 
37H 
38H s 

B: Head  address of the  receive  data  area 
corresponding to the  appropriate 
AOJ2C25 remote  station 

(c) Writing ON/OFF data to local buffer bits switches  the corresponding 
master  buffer bits on/off. 

e.g.  if "1 I' is written to bit 1 (point 2) of address 30H at the  local ' 
station, bit 1 (point 2) of address BH at the master station in 
the condition (a), or bit 9 of address BH at the master station 
in the condition (b) is set to "1 'I. 1 
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15.6 A1 SJ71 C24 Control 

A1 SJ71 C24 Pre-tranSmisSion Data transmission 
transmission 
scan I 

I I 
Approx. 500 msec I I - I 

I I I 
I I I 

Data transmission 
sequence sequence sequence 

I I 

_I I 
I 
I 

Y(n+l)O 
(Link start-up) I 

XnO - 
(During data transmission sequence) 

Approximately 500 msec  after Y(n+l)O  is switched on, the pre-transmis- 
sion sequence checks the link status and 110 points. 

The pre-transmission sequence is for the  processing which confirms 
connection with slave stations, number of I/O points, etc. 

When the pre-transmission checks  are complete, the data transmission 
sequence is started automatically and XnO is switched on. I/O data 
communication cycles are repeated between the master and slave sta- 
tions in the order specified for the transmission priority. 

XnO should be used as an interlock in the sequence program to prevent 
buffer  memory transactions from being processed during  the  data trans- 
mission sequence. 

The  data  transmission  sequence  is for the I/O data  sendheceive 
processing with slave stations. Data communication is executed with 
slave stations in the order specified for transmission priority. After 
completing data transmission with all the set slave stations, data com- 
munication is executed with the first slave station. Data communication 
is repeated cyclically in this manner. 
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15.7 Error  Control 

15.7.1 Pre-transmission efrw processing 

(1) Any error which  occurs  during  the  pre-transmission  sequence, will cause 
communication with all  slave stations to be  stopped  and: 

(a) A1 SJ71 C24 Xnl turns on; 
(b) "SET E.' LED on the AlSJ71C24 front is lit; 
(c) The error code is written to buffer address 60H. 

(For  error codes, see Section  17.12) 

(2) Restart  the  pre-transmission  sequence: 

(a) Switch on Y(n+l) l  in  the sequence program to reset the error 

(Xnl turns off automatically.) 
(b) Switch on Y(n+l)O in the  sequence  program. 

(3) Sequence error and restart control timing chart 

f 
Error  occurrence 

A1 SJ71 C24 
transmission  scan Pre-transmission  sequence Pre-transmission  sequence 

Approx. 500 msecl 
U 
I I  
I 1  

Approx. 500 msec; 
H 
1 1  
[ I  

I 
1 

I I  1 1  
(dl 1 

Y(n+l)O 
(Link start-up) 

Xn 1 Y 
(Pre-transmission  sequence error) 

Y(n+l) l  
(Error reset) 

(a) Switch  on Xnl to reset Y(nt1)O  (in  the  sequence  program). 
(b) Switch on Y(n+l)l  in the sequence program, Xnl automatically 

(c) When Xnl turns off, Y(n+l) l  is  switched off in  the sequence pro- 

(d) Switch on Y(n+l)O  in the sequence program, to restart the pre-trans- 

switches off. 

gram. 

mission sequence. 

15-23 



15. A I  SJ71 C24 MASTER STATION 
.. Ams€&A 

15.7.2 Data  transmission  error  processing 

Any error which  occurs  during  the data transmission sequence, will have one 
of the following effects: the faulty station may be  disconnected  from  the 
network  for continued link operation or communication  between  all stations 
may be  stopped (depends on SW04 setting) and: 

(1) 1 (master): 1 (slave) ratio and  SW04  off 

(a)  Xn2 switches on  and XnO off, 
(b) The  "SCAN" LED on the AlSJ71C24 front turns off and  the "SCAN 

(c) The error  code is written to buffer address 60H. 

E." LED is lit. 

(2) Restart  the  data  transmission sequence: 

(a) Switch  on Y(n+l)l  in the sequence program to reset the error. 

(Xn2 turns off automatically.) 

mission  sequence. 
(b) Switch on Y(n+l)O  in  the sequence program to execute  the pre-trans- 

(3) Sequence  error  and restart control timing chart 

A1 SJ71 C24 Pre-transmission  Data  transmission Occurrence Pre-transmission  Data  transmission 
transmission  scan  sequence  sequence  sequence  sequence 

Error 

Approx. ' c 
500 msec I 

k----.l 
500 msect I 

I I I 
I It--r( I 

I I  I 
I 1 1  I 

1 1  I 
I I I  I 
I I I  I 

I 
I 1 

I 

XnO 1 

I 

Y(n+l)O 
(Link start-up) 

(During  data  transmission  sequence) 

Xn2 
(Data  transmission 

Y(n+ l ) l  
(Error  reset) 

(a) Switch Xn2 on, to switch off Y(nt1)O  (in  the  sequence  program). 
(b) Switch on Y(n+l) l  in  the sequence program, Xn2 switches off auto- 

(c)  When Xn2 turns off, Y(n+l) l  is turned off in  the sequence program. 

(d) Switch  on Y(n+l)O  in the sequence program, to restart the pre-trans- 

matically. 

mission sequence. 
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(4) 1 (master): n (slave) ratio and SW04 on 

(3 slave stations in  the  following chart) 

Error occurrence 

(Link start-up) 

Master 
station ' XnO I- 

(During  data transmission sequence) I 
I 

Xn3 t 
(Data transmission sequence error) L Return  request (1 written to 70H) 

I 

I 

About 500 ms after Y(nt1)O  switches on, the  pre-transmission se- 
quence is started at station 1 ((a)). ((a) - (b) -* (c)) 
After completionlof  the  pre-transmission at the  final station, the  data 
transmisston  sequence  is commenced at station 1 ((A)). 
For  an  error occurrin at station 2 ((E)) during  the  data  transmission 
sequence,  the hands a ake signals between  the AlSJ71C24 (master) 
and PC  CPU and the data  between  the master and  slave stations are 
transferred as follows: 

When the error occurs, Xn3 turns on and  the  "ST.  DWN" LED is 
lit. 

The  data  transmission  sequence is stopped at station 2 and 
initiated at station 3. 

This sequence  is  executed at stations 1  and 3 until station 2 
returns to  the link system. 
To return station 2 to  the link system after the error is  removed, 
"1"  must  be written to  the appropriate bit of buffer address  70H in 
the sequence program. 
The  pre-transmission  sequence is executed  during the first com- 
munication with Station 2 at about 500 msec after a return request 
was issued. 
When the  pre-transmission  sequence  is  complete at station 2, 
Xn3 and the "ST. DWN" LED automatically  switch off. 
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15.8 Off-communication Control 

The  following  describes  the  control  processings  when  a  slave  station 
(AOJ2C25, A i  SJ71 C24 (local station), manifold  serial transfer device) is set 
to off-communication  state by the master station. 

(1) Control  processings in off-communication  state 

(a) Setting and  cancel of off-communication 
Off-communication  state  is set by writing '1' or canceled by writing 
'On to  a bit which  corresponds to  a target slave  station at  address 
1FH of buffer memory. 
(Refer to Section  15.3 for detail of buffer memory.) 

(b) Transmission  data in off-communication state 
1) Send  data 

OFF data  is sent to an off-communication  station  regardless of 
data in  the send  data  area  which  corresponds to the  off-com- 
munication station. 

2) Receive  data 
OFF data ('0") is written to the  receive  data  area  which cor- 
responds to the  off-communication  station  regardless of data 
received  from  the  slave  (off-communication) station. 

(c) Timing chart 
The following is the  timing chart of control processings in off-com- 
munication state. 

Pre-transmission Data  transmission Data  transmission  sequence transmission transmission 
sequence sequence (off-communication) sequence  sequence 

Data  Data 

1 I I I 
I I 

Y(n+l)O I I I 
I 

I I (Link start-up) I 
I 
I 

I I I 
c L 

XnO I I- 
I Transmission  data  all OFF ; 
I I 

- I  

(During  data  transmission  sequence) 

Ott-communication  state  is  set with buffer Off-communication  state  is  canceled  with 
rnemsry  1 FH. bufifer  memory  1 FH. 
('1' Is written  to  a  bit  which  corresponds ( '0 is  written  to  a  bit  which  corresponds 
to  the  target  slave  station.) to  the  target  slave  station.) 

(2) Control  processings when an error occurs in off-communication state 

Control  processings  when  an error occurs in off-communication state 
differ according to link process setting ('STOP" (SW04 OFF)  or "CON- 
TINUE' (SW04 ON)) when an error occurs at a  slave  station, as 
described  below: 
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(a) When link process setting when an error occurs at a slave  station  is 
'STOP' 
When an error occurs at a  slave  station or an off-communication 
station, the master  station  suspends  the  data  transmission  se- 
quence. 
When the link  start-up  signal  is  given  after  the error reset,  the 
pre-transmission sequence starts after 500 msec, and  then,  the  data 
transmission sequence starts  restoring  off-communication  state. 
The  following  is  the  timing chart of the  control  processings. 

Data 
Pre-transmission  pansmission se uence 

Data  transmission 

sequence  ;sequence  (04-communication)  sequence , sequence 
I 1 (off-cmmunicetion) 

Pre-transmission  Data  transmission 

Approx.  500  msec 7 Approx. 500 msec' . .  I I 
I ;1 I 

Y(n+l)O 

Xn 0 

Xn2 

Y(n+ l ) l  

(Link etsrt-up) 
P 

(Dab tranrmission  sequence  error) 

(Error  reset  signal) I L - - Error  occurs '-- Off-communication  station  setting 

I 

,- 

I '  

rc 

IREMARK! 
The  off-communication  setting  is  not  cleared by error  occurrence  (Xn2 ON) or  error  reset 
(Y(n+l) l  ON). 

(b) When link process setting when an error occurs at a  slave  station  is 
"CONTINUE" 
When an error occurs at an  off-communication  station,  the master 
station suspends communication  with  the  station. 
When an error return request signal is given,  the  pre-transmission 
sequence starts, and then,  off-communication  state  is  restored. 
The  following  is  the  timing chart of the  control  processings: 

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 

(Link  start-up) I I I I 

I 
Y(n+l)O ' I I 

I 

(During  data  transmission  sequence) i 
1 
I 

Xn3 
(Data  transmission  sequence  error) I 

L - - Error 
I 
I occurs - Error  return  request 
I 
L - .  Off-communication : Executed  for  only  the  station  to 

station  setting  which  a  return  request  is  given. 
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15.9 Tranamisaion  Delay  Time 

During  transmission  between  the A1 SJ71 C24 and a  slave  station,  there  is  a 
delay until one receives  data  from  the  other. 
The delay time per station may be  found  from  the  following  expression. 
When there  are more than  one  slave  station, add the delay times for each 
station. 

Delay  time= ( -  ) X 0.74 + ( - ) X 0.86 + 6.1 [msec) X Y 
8 8 

where X = number of  points  input  from a corresponding station 
Y = number of points  output  to a corresponding station 

15.10 Transmission  Stop  Detection  Time 

(1) Slave  stations detect a A1 SJ71 C24 transmission  stop in the order set 
as the  transmission  priority,  starting at the  slave  station  next to the one 
that made the  final communication with  the A1 SJ71 C24. 

For example, if  the AlSJ71C24 stops transmission  during communica- 
tion  with  station 3 and the  transmission  priority is set as 5,  2, 3, 1,  7, the 
order in which  the  slave  stations detect the  stopped  transmission  is 1, 
7, 5,  2, 3. 

(2) Times  required to detect  stopped  transmission: 

(a)  For the  first  detecting  station 
M a x .  500 msec after the AlSJ71C24 stops  transmission 

(b)  For other slave  stations 

10 
Transmission speed 

(19.2B8.4) 
X (6 + *') +2 [msec] 

where X = number of  input  points at the preceding  station 

Y = number of output  points at the  preceding station 

POINTS I 
(1) The AOJ2C25 switches  all outputs off when a  stop in transmission 

(2) The A1 SJ71 C24 buffer memory retains  data  after the transmission 

(3) The AOJPCPU can detect a AlSJ71  C24 transmission  stop  from  the 

is detected. 

stop. 

ON/OFF status of  XnO, Xnl and Xn2.  (For I/O unit number 0) 
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15.11 Programming 

I 
-I 15.1 1.1 Not- on progrmming 

(1) The  AlSJ71C24 buffer memory data is  initialized by: 

(a) Resetting  the PC CPU; or 
(b) Switching  the PC power off then  on 

(2) The  initial  data in the  buffer memory is written to the AlSJ71 C24 
operating system (OS) when Y(n+l)O switches on. 

Hence  data at buffer  addresses OH to 18H cannot be  rewritten  during 
the  pre-transmission or data  transmission sequence. 

(3) For transmission  delays  between  the PC CPU and slave  stations, see 
Section 15.9. 

(4)  For details on the  use of the FROM and TO instructions for data com- 
munication  with  the PC CPU, see the  Programming  Manual. 
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15.1 1.2 Initial data write 

See  Section 15.3 for buffer memory Eaddressss, 

PO 

 PROGRAM CONDITIONS I 
(1) AlSJ71C24 I/O unit number = 0 ........... X00 to X1 F, YO0 to Y1F 

(2) Number of slave stations ....................... 6 

(3) Transmission  precedence ...................... Stations 1 ,  2, 5, 6, 4, 3 

(4) Transferred points ................................... 
1 

Station 1 

0 0 16 32 8 16 

Statlon 6 Station 5 Statlon 4 StaUon 3 , Statlon 2 
Received 
points 
Transmission 
points 8 16 16 8 32 

: 
r- 

IPROGRAM EXAMPLE I i 

I I 

t I MOV I K8 I D l 1  

MOV K1 DlOO - - --- 1 TO I HO H1E D l O O  K1 

Set  the  number of slave  stations 
Set  station  1  to  precedence 1. 
Set  station 2 to  precedence 2. 
Set  station 5 to  precedence 3. 

Set  station  6  to  precedence 4. 
Set  station 4 to  precedence 5. 

Set  station 3 to  precedence  6. 

Set station 1 receive  points  to  16. 

Set station 2 receive  points  to 8. 
Set station 3 receive  points  to 32. 
Set  station 4 receive  points  to  16. 
Set  station 5 receive  points  to 0 .  

Set  station  6  receive  points  to 0 .  
Set  station  1  transmission  points  to  16. 

Set  station 2 transmission  points to 8. 

Set  station 3 transmission  points  to 32. 
Set  station 4 transmission  points  to 8. 

Set station 5 transmission  points  to  16. 

Set  station  6  transmission  points  to  16. 
The maximum number d tranvnisslon point. is as4 fw 512. 

p ints  is & f o r  258) 
(Not ~ S C - S O ~ ~  when the maximum number of t r a n m i s s h  

Write the n u m t u  d s t a t i m  and trammbsion procodonce 
to krtfec s d d r e M I  OH to BH. 
Write the number d received points to Mer addressed BH 
to EH. 
Write the number of transmlsslon points to buffer addresbsr  
1lH to 16H. 

t 

', 
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15.1 1.3 Start-up and error reset 

Assume the A1 SJ71 C24 I/O numbers to be  X00 to X1 F, YO0 to Y1 F. 

(1) When link  process  setting when an error  occurs at a  slave  station  is 
'STOP' 

I 
I FROM HOO H60 DO K1 

Convert  start-up  signal  into  pulse. 

Switch YlO  on  to  start up  providing  error  flags 
X01 and  X02  are off. 
Switch Y 10 off to  stop  start-up if  an error 
has  occurred or emergency  stop  signal  turned  on. 

Switch R on after error removal  to  turn  Y11  on 
and  reset  the error. 

Check that  X01 or X02  has  switched off 
and  turn off Y1  1 . 

Read  the error code  to  buffer  address  60H  at 
error occurrence. 

Indicate  the error code. 

(2) When link  process  setting when an error occurs at a  slave  station  is 
'CONTINUE' 

_ _ _ _ -  ------ ---- ----- - - - - - -  - - 
1 Initial  setting  data  write  program 

:~~tp~ut_d-hla_ writes_np_inp_u_tt_d_at_a_rep_d pcogr>m- 1 

--1 

L _ _ _ _ _ _ _ - _ _ _ - - - - - _ _ _ _ - - - - - - - - - -  2 ----- - - - - - - -  - - - - - - - -  - - - -  - - -  - - -  

The  start  signal  is  changed  into  a  pulse. 
If either of error signals  X01  and  X02  is  not 

MO X01 ON, Y 10  is  turned ON to  start. 

When  X3  is  turned  on  indicating  the  occurrence 
of a faulty  slave  station,  the  faulty  station  number 
is  read  to DO. 

return  request  is  issued. 
TO I HOO I H70 I DO [ K1  After  the  faulty  station is  recovered,  the error 

Error return request dgrul 
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15.1 1.4 Transmission data write 

PROGRAM  CONDITIONS 

(1) AlSJ71C24 I/O addresses ............... X00 to X1 F, YO0 to  Y1F 

(2) Number of slave  stations .................. 3 

(3) Number of outputs .............................. I Station 1 I Station 2 I Station 3 
Points I 8 1 16 1 8  I 

(4) MO to M7 ON/OFF data is echoed  at the 1 st to  8th output  devices in 
station 1. 

PROGRAM EXAMPLE 

To control the ON/OFF statuses of outputs  at  station 1 

e 

Q 

r - - - - - - - - - - - - - - - - - - -  

1 
- 
- 

I 
I 
I 
I 

- 
- 

MO to M7  ON/OFF conditions I i - 
- I CCI]”; 

I - I 
I - I ’r 
I 
L - - - - - - - - - - - - - - - - - - - ~  

I 

M10X01 X02 X00 

(Write command) ON/OFF  data to DO. .A + w t  MOV K2MO DO Write MO to M7 

TO HOO H40 DO  K1 Write DO contents to 
t 4 A1 SJ71  C24 buffer ad- 

dress 40H  and transmit 
to station 1. 

Upper 2 digits of 
A1 SJ71  C24 I/O number 
(X00 to  X1 F, YO0 to Y 1 F) 

I 

1 
.a‘ 

# 

Data transfer destination 
(For A1 SJ71 C24 buffer addresses, 
see Section 15.3.5.) 
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(1) Data  is  written  to  the  specified  buffer  memory  addresses  in  the 
A1 SJ71 C24 by the TO instruction and is  then  automatically  transmitted 
from the AlSJ71C24 to  slave  stations. 

(2) Data  transmitted  to  stations 1 to 3 is written to  the following A1 SJ71 C24 
buffer addresses: 

Transmlsslon  Points:  256 
Maximum  Numbor of 

Transmlssion  Polnts:  512 
Maximum  Numbor of 

Send  data of point. 1 to 8 of station 1 

Higher 8 bits of address 41 H Lower 8 bits of address 43H Send data of points 1 to 8 of station 3 
Lower 8 bits of address 41 H  Lower 8 bits of address 42H Send  data of points 9 to 16 of station 2 
Higher 8 bits of address 40H Lower 8 bits of address 41 H Send data of points 1 to 8 of station 2 
Lowar 8 bits of address 40H Lower 8 blta at addre- 40H 

IMPORTANTI 
The  data  store  procedure of the send  data  area  differs  according to  the 
setting of the maximum number of transmission  points (256 or 512). 
When the maximum number of transmission  points  is set at 512, and, 
if the TO instruction  is  executed every 8 bits as shown by MO to M7 in 
the example, "0" (OFF) is  written  to  all of higher 8 bits. 
When the maximum number  of transmission  points  is set at 512, data 
transmission should be executed in units of 16 bits (1 word). 

I I 

- *  
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IPROGRAM CONDITIONS I 
~~ ~~ 

(1) AlSJ71C24 1/0 addresses ............... X00 to X1 0, YO0 to Y10 

(2) Number of slave  stations .................. 3 
(3) Number of outputs .............................. 

Station 1 Station 2 Station 3 

(4) The ON/OFF. statuses of 8 bits are  read  from  station 2 to M16 to M23 
in the CPU. 

[Program examp1e:When  the maximum number of transmission points is set at 2561 

To detect and  control  each  point of received ON/OFF data. 

Data  transfer  source 
(For A1 SJ71  C24  buffer  addresses, 
see Section 15.3.5.) 

,n. 
L 

Upper  2  digits of Transfer  destination 1 
A1 SJ71  C24 I/O 
number (X00 to 
X1 F, YO0 to Y 1 F) to be read 

Number  of  words i C .: 
Data  from  stations  1-3 
read  from A1 SJ71 c 2 4  buffer  addresses  20H-23H t 
and  stored  in D l   0 - D l  3. 

I -1 MOV I DII p w 1 6  

M16 _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _  - _ _ _  _ _ _ _ _ _ _ _ _ _  
it-+ 
M17 I 

AZ 
iy 
-I +: M19 

M20 , 
it-l 
M21 I 

Program  control  according  to 
received  data ON/OFF status 

D l  0-Station  1 
data 
D l  1  -Station  2 

data 
1st  to  8th  point 

9th  to  16th  point 
D l  2-Station  2 

data 
D l  3-Station  3 
data 

data  into  M16  to  M23. 
Divide  DlO’s  station  1 
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IProgram examp1e:When the maximum number of transmission  points  is set at 512 I 
To detect  and  control  each  point of received ON/OFF data. 

,. - 

I Data trannfer source 

see Section  15.3.5.) 
(For A1 SJ71  C24  buffer  addresser, 

Upper  2  digits  of 
A1 SJ71  C24 I/O 
number  (X00  to 
X1 F, YO0 to Y1 F) 

Transfer  destination 

Number  of  words 

\ 1 1 7 7 -  
- l - k ~ * ~ : ,  D 1 0 ,  -$ read  from A1 SJ71  C24 

Data  from  stations  1-3 

buffer  addresses  20H-23H 

M l S X 0 1  X02 X00 

D l 0  K4M16  and  stored  in D l   0 - D l  1. 

I 

to - 
Program  control  according  to  received 
data  ON/OFF  status 

D l  0: 
Receive  data  in 

the  1  st  to  8th 
Station 1 and  in 

points  in  Station 2. 
D l  1: 
Receive  data  in 
the  9th  to  16th 
points  in  Station  2 
and  in  Station3. 

\ 
Divide  DlO's  station  1 
data  into  M16  to  M23. 

IEXPLANATION I 
(1) Data is automatically  received  from  slave  stations  and  written to the 

specified  buffer memory address in the A1 SJ71 C24. 

Reading  received  data from the AlSJ71 C24 buffer memory using  the 
FROM instruction  allows  the  received  data ON/OFF status to  be used in 
the sequence program. 

(2) Data  received  from  stations 1 to 3 is  written to the  following A1 SJ71 C24 
buffer addresses: 

Tranamiaaion Point.: 256 
Maximum  Numbor of 

Tranamiaaion  Polnla: 512 
Maximurn  Numbor of 

Receive  data  of  points  1  to  8  of  station  1  Lower  8  bits of address  20H  Lower  8  bits of address  20H 
Receive  data  of  points 1 to  8  of  station  2  Lower  8  bits of address 21 H  Hirrher  8  bits of address  20H 
Receive  data  of  points  9  to  16  of  station  2 I Lower  8  bits of address  22H 1 Lower  8  bits of address 21 H 
Receive  data  of  points  1  to 8 of  station  3 I Lower  8  bits of address  23H I Hiaher  8  bits of address 21 H i 

I' 
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IMPORTANT\ 

The data store  procedure of the receive  data  area  differs  according  to 
the  setting of the maximum  number of transmission  points (256 or 51 2). 
When the maximum  number of transmission  points is set at 512, read 
of higher 8 bit6 only of each address is  disabled. It  is necessary to 
prepare a program  that executes the FROM instruction every word and 
then  processes higher 8 bits only by use of the  sequence program. 

I I 

i 
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15.1 1.6 Off-communication station Wcancel program 

The  following  is  the example of a program  used  to set and cancel off-com- 
munication  stations. 
(The I/O numbers of the A1 SJ71 C24 are X00 to X1 F and YO0 Y 1 F.) 

Off-communication  set  command 
When  the  offcommunication  ret  com- 
mand  is  turned ON. a  bit  which  cor- 

I responds  to  the  offkornmunicatlon 
station  is  set  to D l .  TO I HO I H1F I 

I I I 

I 

Off-communication  cancel  command When  data of D l  is  written  to  buffer 
memory  addreea 1 FH, the  station 

address  is  set  to  off-communication MOV KO which  corresponds  to  the  bit of the 

I I  I state. 

I setting  is  canceled. 
By writing ' O ' ,  off-communication 

,- 
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16. MULTIDROP LOCAL STATION 

16.1 Functions 

I Itom I Function I Rof. Soction I 
Pre-transmission 
sequence 
Data  transmission 

the  master. seauence 
After  the  pre-transmission  sequence,  the A1 SJ71  C24  communicates  with 

The A1 SJ71  C24  receives  initial  data  from  the  master  and  responds. 
16.4 

Loopback melf-check I RS422 port can  be  checked. I 14.5 I 
16.2 Input  Signal8  List for PC  CPU 

Input device  numbers depend on the AlSJ71C24 110 unit  number. 
The following device numbers assume that the I/O unit number has  been set 
to 0. n 

L +I 
Xn 2 

During  data  transmission  sequence 
On indicates  normal  data  transmission  sequence. 
Off indicates  pre-transmission  sequence  or  an  error 
On indicates  an  error  during  pre-transmission  sequence. 

Pre-transmission  sequence  error Switched off when the  pre-transmission  sequence  with  the 
master  is  normalized. 
On indicates  an  error  during  data  transmission  sequence. 

Data  transmission  sequence  error Switched off when the  pre-transmission  sequence  with  the 
master is restored. 

Xn3 I to 
Xn C 

Reserved 

Xn D 

Xn F 
Xn E 

Switched  on  when  the AlSJ71 C24  WDT  times  out. Watch  dog  timer  (WDT)  error 

- Reserved 

(1) YnO to YnF,  which  are  unused by the AlSJ71C24, may be  used as 

(2) I/O signals marked  *Reserved* cannot be used. I 
internal relays. 
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16.3 Buffer Memory 

The  AlSJ71C24 has a buffer memory  for data communication  with  the PC 
CPU.  For data  transfer  between  the PC CPU and  buffer memory, use  the 
FROM and TO instructions. 
Buffer addresses  are 16 bit  locations. 

*2 
OH 

*2 
1H 

2H 

3H 

FH 
to 

1 OH 

to 

1 FH 
20 H 
to 
2FH 
30 H 

to 

3FH 
40 H 
to 

4FH 

50 H 

51 H 

to 

7FFH 

*2 

Station  number 

Received  point 
number 

Transmission  point 
number 

(Reserved) 

Received point 

(Reserved) 

Transmission data 

(Reserved) 

*1 
Error  code 

[may be  used  freely) 
Work  area 

I, when  the PC CPU is  powered  up  or  reset. 
The  set  station  number  is  written  to OS 

(See Section  16.3.1) 

The  numbers  of  received  and  transmission 

written  to OS. (See Section 16.3.2) 
I, point8  allotted  in  the  master  station  are 

t I, See Section 16.3.3. 

I I, See Section  16.3.3, 

Work  area  (may be  used  freely) 
For  error  codes, see Section  16.7, 

i 

*1: Error codes (address 50H)  must be  removed  from  the  buffer memory 
by resetting  the PC. 
Codes are not cleared when the cause of the error is removed. 
The error code in address 50H is always the most recent one. 

*2: Do not write  data to the OS control  areas. 
I I 
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c MWW 
16.3.1 Station  number 

The. station numbers are converted into fixed codes and  are  written to this 
area when the PC CPU is powered up or reset. (? 

L 

I Flxrd Cod. 1 
Station 1 I 62H 1 
Station 2 
Station 3 
Station 4 

OH Station number area 

Station 5 1 66H 
Station 6 I 67H 
Station 7 I 68H 
Station 8 I 69H 

16.3.2 Number of bits received/transmitted 

The numbers of received  and  transmitted  bits  assigned by the master station 
are  written to their  respective areas on completion of the pre-transmission 
sequence. 

I , 
1 H Number of bits received 
2H Number of bits  for  transmission The numbers of received  and 

- Master  station 

transmitted bits are assigned 
in  the  master  station. 

POINTI 
This  data  is  written  automatically from the master station. 
Do not write  data to  the station number and  receivedhransmitted  point 
number areas. 
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16.3.3 Communication data 

Communication data between the  master  and slave stations  is  written  to  the 
lower 8 bits of buffer  address 1 OH to 3FH. 
The received data is written  to the received data  area and data for transmis- 
sion  must be written  to  the  transmission data  area from the sequence program 
as illustrated below. 

Transmissionlreceived  data 
Example: 

= 24  bits  each  Upper 8 bits  (not  used),  lower 8 bits 

8 point ONlOFF data 
-~ ~~ 

(n+7)th  point nth  point 

to I 
1 FH 
30H ~ 1 ~ 1 ~ 0 ~ 0 ~ 1 ~ 1 ~ 0 ~ 0  

Data  trans- 0 31 H 
l s t t o 8 t h p o i n t s  

mitted  to  master 32H ! 0 ! 0 ! 1 ! 1 ! 1 ! 0 ! 1 ! 1 9th  to  16th  points 
0 ;  1  1 ! Q! 1 ! 1 ! 1  1 17th  to  24th  points t 

to I 
3FH 

Received  data PC 
CPU  uses FROM in- 
struction  to  read 
this  data  from  the 
buffer  memory. 

Transmission  data 
PC CPU uses TO 
instruction  to  write 
this  data  to  the 
buffer  memory. 

1 , 
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16. MULTIDROP LOCAL STATION , A  

16.4 A I  SJ71  C24 Control 

Wait for Pre- 
pre-transmis- transmission Data transmission Data transmission Data transmission c 

A1 SJ71 C24 
transmission t ---- e----- i __f I I I 

scan 

Initialization a h  sequence  sequence  sequence  sequence  sequence 

I 
1 
1 
I 

4 
Power 2 

I 
I 
1 

XnO 

(1) Pre-transmission  sequence 

.When the power is switched on, the A1 SJ71 C24  is  initialized  and waits 
for the  pre-transmission  sequence  from the master station. 

(2) During the pre-transmission sequence, the  local  AlSJ71C24 confirms C 
the link status and  I/O points. 

(3) Data  transmission  sequence 

When  the  pre-transmission  checks  are  complete, the data  transmission 
sequence  is started automatically. 
After the first transmission  sequence  is finished, XnO is switched on 
(Assuming that the 1/0 unit number is 0). 

The transfer of data  between the  AlSCPU and AlSJ71C24 buffer must 
be started in the  sequence  program after XnO switches on. ii 

i 
(4) When the master AlSJ71C24  is connected to several slaves, XnO is # 

switched on  after completion of the  first  data  transmission  sequence. 
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16. MULTIDROP  LOCAL STATION 
MLSECA 

16.5 Error Control 

i _- 16.5.1 Pretrarumidon error processing 

(1)  Any error which occurs during  the  pre-transmission sequence, will cause 
transmission to the master station to  be stopped and: 

(a) A1 SJ71 C24 Xnl switches on; 
(b)  'SET E." LED on the AlSJ71 C24 front is lit; 

(c) The  error  code is written to buffer address 50H. 
(For error codes, see  Section 16.7) 

(2) Sequence restart is controlled by the master after the  error is removed. 

(3) Sequence error control  timing  chart 

Error  occurrence  sequence Prom master 
Restart of re-transmission 

Wait for pre-trans-  Pre-transmission Data Transmission Data Transmission 
A1 SJ71 C24 mission sequence  sequence  sequence 
transmission [ I 
scan 

--- - -  
XnO 

(b) 

Xn 1 

(a) The error switches Xnl on. 
(b) After the  pre-transmission  sequence  is  completed  without  fault. 

Xnl switches off automatically. 

16.5.2 Data transmidm Bcror processing 

(1)  Any error which occurs during  the data transmission sequence, will 
cause communication  with  the master station to be  stopped, and: 

(a)  Xn2 switches on. 
(b) The  "SET  E." LED on  the AlSJ71C24 front is  lit. 
(c) The error code is written to buffer  address 50H. 

(For error codes, see  Section 16.7) 

(2) Sequence  restart  is  controlled by the master after the error is removed. 

(3) Sequence error control  timing  chart. 
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16. MULTIDROP  LOCAL STATION 

(a) 1 (master): 1 (slave) ratio  and SW04 off 

Error occurrence 

1) The error switches XnO off and Xn2 on. 
2) Xn2 automatically switches off on  normal  completion of the re- 

started  pre-transmission  sequence. 
3) XnO switches on after completion of the first  restarted  data  trans- 

mission sequence. 

 POINT^ I 
I I 

When an error occurs during the  data  transmission  sequence,  the 1 received data area is not cleared. I 
(b) A1 SJ71 C24 as local  station  n  and master station SW04 on (n = 3) 

( 4  
Station t t 

Station  2 

Station  3 
I 
I 
I 
I 
I 
I 

Xn3 
(Master station) f I 

I 
I 

XnO 
(3rd station) pi I I 

I 
I 

1 
1 

k 
I 
I 
I 

I 
I 
I 

Xn2 
(3rd station) t L Faulty  slave  station return request 

If an error occurs during  the  data  transmission  sequence ((C)) with 
station 3, the master station stops communication  with  station 3 
and  initiates the  data  transmission  sequence  with  station  1 ((D)). 
Approx. 500 ms after the return request is  given  from  the master 
station,  the  pre-transmission  sequence is initiated at station 3. If 
this  is  completed without fault,  then the  data  transmission se- 
quence  ((J)) is restarted. 

1) The error switches XnO off and Xn2 on. 
2)  XnO switches on,  Xn2 switches off when the  data  transmission 

sequence is  completed ((J)) after the  pre-transmission  sequence 
at station 3. 
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16. MULTIDROP  LOCAL STATION 
MELSEC-A 

16.6 Programming 

I 16.6.1 Not- on programming _.- 

(1) The A1 SJ71  C24 buffer memory data is initialized  by: 

(a) Resetting  the PC  CPU; or 
(b) Switching  the PC power off then on. 

(2) The  initial  data (OH to 2H) in the buffer memory is written to  the 
A1 SJ71 C24 OS during  the  pre-transmission  sequence. 

(3) Hence  data at buffer addresses OH to 3H should not be  rewritten during 
the  pre-transmission or data  transmission  sequence. 

(4) The PC CPU for transmission delays between the PC CPU and master 
station,  see  Section 15.9. 

\ 
..- 

(5) The PC CPU for details  on  the  use of the FROM and TO instructions for 
data  communication  with the PC  CPU, see  the  Programming  Manual. 

t 
(6) When the maximum number  of transmission  pints of the master station 

is set at either 256 or 512, a  program  used  with  local  stations  does not 
change. 
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16. MULTIDROP  LOCAL STATION 
- - - - - - - - 

16.6.2 Transmission data write 

JPROGRAM CONDITIONS I 
~~ 

(1) A1SJ71C24 1/0 addresses ............... X00 to X1  F, YO0 to Y1  F 

(2) MO to M7 ON/OFF data is echoed at the 1st to  8th output devices at 
the master station. 

IPROGRAM EXAMPLE I 
To control the ON/OFF statuses of outputs at the master  station 

r 

- 
I 
L 

MO to M7 ON/OFF conditions i 7 @ Z 1  

M10 X01 X02 X00 

(Write command) 

Upper 2 digits of 
A1 SJ71 C24 110 I / I Transfer source I \ 

Write MO to M7 
ON/OFF data to DO 

Write DO contento  to 
A1 SJ71 C24 buffer 
address 30H and 
transmit to station 1 .  

[number (XOO'to 1 
X1 F, YO0 to Y 1 F) 

(A1 SJ71  C24  buffer  address, see Section 16.3.3) 

I EXPLANATION 1 
(1) Data is written  to  the  specified  buffer  memory  addresses  in  the 

A1 SJ71  C24 by the TO instruction and is  then  automatically  transmitted 
from the  AlSJ71C24  to  the master station. 

1st to  8th device data ............................................................... Address 30H 

For further details,  see  Section 16.3.3. 

C 

6' I 
I 

1. 
f 

. I  
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16. MULTIDROP  LOCAL STATION 
MELSEC-A 

I 16.6.3 Recetved deta read 

i 
r- PROGRAM  CONDITIONS 

(1) AlSJ71C24 I/O addresses ............... X00 to X1 0, YO0 to Y10 

(2) The ON/OFF statuses of 8 bits in the master station  are  echoed at 
M16 to M23 in the AlSCPU. 

I 

! 

I 7 

J 

'7 ,- 

i 

.- 

~PROGRAM EXAMPLE~ 

To  detect and control  each  point of received ON/OFF data. 

efer to 16.3.3) 

< 1- Transfer  destination 

Up  er 2 digits of 
A1 1J71 C24 i/O number 
(X00 to X1 F, YO0 to Y1 F) 

c. 

Program control  according  to 
received data ON/OFF status 

Ihii l  ; ' I  

IEXPLANATION I 

Data transmitted by the 

from A1  SJ71  C24 buffer 
master  station  read 

address H10 and stored 
in D10. 
Receive  data is  read 
from D l  0 to M16-M23 
on a point by point basis. 

(1) Data  written  from  the master station is automatically  stored in the 
specified buffer memory addresses in  the A1 SJ71 C24. 

Reading  received  data  from  the AlSJ71C24 buffer memory using  the 
FROM instruction  allows  the  received  data ON/OFF status to  be used in 
the sequence program. 

1st to 8th  device  data ............................................................... Address 1 OH 

For further  details,  see  Section  16.3.3. 
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[TROUBLESHOOTING] 

This  section  explains  troubleshooting  procedures if an error  occurs  when a computer fink function or 
multidrop  link  function of an AiSJ71C24 is used. 
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17. TROUBLESHOOTING (COMPUTER LINK FUNCTIONS) 
MELSEC-A 

17. TROUBLESHOOTING  (COMPUTER  LINK  FUNCTIONS) 

This  section  describes  errors  which  can  occur  with  the  computer  link  functions, 

17.1 NAK  Error  Codes  with  Dedicated  Protocols 

Table 17.1 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 17.1 Error  Code List 

Error Indicator 
LED No. Corrective  Actions Error  Description 

Invalid  access  has  been  made  during  RUN. 
(1) Data  has  been  written  to a A1 SCPU  with 

(2) Sequence  program  and  parameters  have 

Parity  error 

the  SW04 OFF (write  disable  during RUN). 

been  written. 

With  the SWO9 ON (parity  enabled),  the 
parity  check  result  does  not  match  the 
state of SWlO  (oddhen  parity). 

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. 
Communications  have  been  made  with  a 
protocol  different  from  the  one  set by the 
mode  setting  switch. 

Framing  error 
Data  does  not  match  the  setting of  SW11 
(stop  bit). 

Overrun  error 

A1 SJ71  C24 receives  all  the  preceding 
New  data  has  been  transmitted  before 

data. 

command  does  not  exist. 
Character  area A, B, or C error, or designated 

(1) The  designation of the  character  area A, 
B, or C for  the  control  protocol set with  the 
mode  setting  switch  is  not  correct. 

(2)  A command  used with the protocol  does  not exist 

designated to  be used with A1  SCPU.) 
(For  example, a subsequence  program was 

The~deuioenmberdce6nd&i lhesetPccRI.  
quired  number of characters. 

AnACPU  dedicated  command:  7  characters) 
(ACPU  common  command:  5  characters, 

(3) The  device  number  is  not  set  with  the  re- 

(1) Start  communicationss  after 
turning  ON  SW04. 

(2) Write  parameters  after  set- 
tmg  the A1 SCPU  to  STOP. 

Disable 
during 
RUN 

error 
Parity 

check 
Su m 

error 

C/N 
(LED  No.11) 

P/S 
(LED  No.12) 

PIS 
(LED  No.12) 

OOH 

01 H 

02H 

Check  control  protocol, 
change  the SW setting  or 
data. 

Check  data  transmitted  from 
computer  and  sum  check 
result.  Correct  invalid  data. 

Check  and  correct  the  mode 
setting  switch  position  and 
control  protocol  and  restart 
data  communications. 

PRO 
(LED  No.14) 

Protocol 
error 03H 

Framing 
error 

SI0 
(LED  No.14) 

Change  the  setting of  SW11 
or  the  control  protocol. 04H 

Decrease  the  data  transmis- 
sion  speed  and  restart  data 
communications. 

Overrun 
error 

SI0 
(LED  No.14) 05H 

(1) Check and  correct  the  char- 
acter  area A,B, or C and  res- 
tart  data communications. 

(2) See the functions list in Sec- 
tion 5.2.1 and  the A1 SCPU 
User's  Manual to correct the 
designated  commands,  and 
restart data communications. 

(3) See Section  10.7.1 to correct 
the  number of setting  charac- 
ters of the  device  number,  and 
restart  data  communications. 

:haracter 
trea  error 

PRO 
(LED  No.13) 06H 
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17. TROUBLESHOOTING (COMPUTER LINK FUNCTIONS) MELSEC-A 

her 1 Error  Doscrlption hd-r 
LED No. 

T r G r " '  received. 
A  character  other  than 'A to z', '0 to Q', 

has  been 
' and  control  codes  in  Section  10.4.5 (1) 

PRO 
(LED  No.13) Check  and  correct  data. 

PCCPU I Buffer memory  is  unable to make  communica- 
tions  with  the PC  CPU. Use  a  PC  CPU  which  can  per- 

form  data  communications. 
cm 

(LED No.11) 

c/N 
(LED  No.11) 

08  H access I The PC CPU  is  not  the  type  mentioned  in 
Section  2.2. 

Defined  PC  CPU  number  does  not  exist. 

number 
The PC CPU  number  designated  with  the 
protocol  was  not  the  self (FFH)  or a  sta- 
tion  number  set  with  the  MELSECNET  link 
parameters. 

Change  the PC CPU  number 
to  the  self (FFH)  or a  station 
number  set  with  the MELSEC- 
tart  data communications. 
NET  link parametem,  and  res- 

1 OH 

Restart  data  communications. 

for  noise  and/or  other  causes, 
If the error  recurs, (a) check 

or (b) replace  the 
A1 SJ71  C24.  Restart  data 
communications. 

Incorrect  communications  between  an 
A1 SJ71  C24  and  a A1 SCPU. 

After  the A1 SJ71  C24  has  correctly 
Mode error received  a  request  from  the  computer,  nor- 

mal  data  communications  is  not  performed 
between  the A1 SJ71  C24  and A1 SCPU  due 
to  noise  or  some  other  reason. 

+u 
function A  special  function  module,  having  buffer 

Special  function  module  designation  error. 

module memory  and  capable of performing  data communications, is  not  placed  in  the  desig- 
tion error nated  special  function  module  number's 

position. Or the  module  number  is  wrong. 
d-igm- 

11H - 

cm 
(LED  No.11) 

c 

Check  control  protocol  data  or 
change  the  special  function 
module  location. 

12H 

Desi  nate  a  step  number 
whic! lies  within  the  desig- 
nated  range,  .or  change  the 
parameters  and  restart  trans- 
mission. 

program 
step 
number 
designa- 

A  step  number  was  designated  which  lies 
outside  the  program  range  designated by 

tion error the PC CPU  parameters. 

Error  in  the  designation of a  sequence  pro- 
gram  step  number. 

PRO 
(LED  No.13) 13H 

Check  for  and  reset  remote 
STOP/PAUSE  from  another 
module. 

Remote  RUN/STOP  impossible. 
Remote  Remote  STOP/PAUSE  has  already  been 
error  executed  from  another  module  (such  as 

another A1 SJ71  C24). 

PRO 
(LED  No.13) 18H .' 

20H link  error  communications  has  been  discontinued. Data I Access  was  made  to  a  station  with  which C M  
(LED  No.11) Check  the  state of data  link. 

A1 SCPU,  base  unit,  special 
function  module  or 
A1 SJ71  C24  hardware  fault. 
Consult  the  nearest  Mitsubishi 
representative. 

f",","& cannot  be  made  (for  command TR,  TW). 
Memory  access  to  the  special  function  module 

module  (1)  Special  function  module  control  bus  error. 
bus  error (2)  Special  function  module  breakdown. 

C M  
(LED No.11) 21 H 

1 I 
(1)  Error  codes OOH to 08H are  transmitted  to  a  computer  after  diagnosis by an AlSJ71C24, 

(2)  Error  codes  10H  to 21 H are  transmitted  from an A1 SJ71  C24  to  a  computer  after  diagnosis 
when  access  is  made by the  computer  to  the A1 SJ71  C24. 

by  a PC CPU  when  access  is  made by an A1 SJ71  C24  to  the  PC  CPU. 
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17. TROVBLESNOOTWG (CORWUTER LMK FUNCTIONS) 
MECSEC-A 

17.2  Bidirectional  Mode Error Codes 

Error cod. 
Hexadecbnal) 

01 H 

02H 

03H 

1 OH 

22H-5FH 

80H 

81 H 

83H 

83H 

Table  17.2  gives the error  codes, error descriptions, and corrective actions 
for errors which may  occur during bidirectional mode  communications. 

The following error codes  (1-word integers) are  transmitted in order of the 
lower byte  and the higher  byte  immediately  following  the NAK code when an 
error has  occurred. (e.g., when the error code  is 01 H, 01 H is  transmitted  first, 
and  then 001-1 is transmitted.) 

Table  17.2 Error Code  List 

Send  data  length  error 

Either (a) make  the  setting  size of the  send  data  length 
storage  area  in  the  buffer  memory  for  bidirectional 
transmission  smaller  than  the  size of the  send  data  storage 
area, or (b) set  the  send  data  length to '1 ' or  greater. 
(Data  whlch  does  not  have  a  data  part  cannot  be 

~ ~~ 

transmitted  using  the  bidirectional  mode.) 

Set  the  computer SO that  it  transmits  the  response  mes- 

Response  message  time-out  error 
sage  (in  response to the  data  received  from  the 
A1 SJ71  C24) to  the A1 SJ71  C24  within  the  set  value  of  the 
time-out  time  setting  area  (address 11 3H) in  the 
A1 SJ71  C24  buffer  memory. 

Simultaneous  transmission  error that they cannot  begin  transmitting  data  simultaneously to 
Either (a) interlock  the  computer  with  the  A1  SJ71  C24 so 

each  other, or  (b) set  the  data  vahd/invalid  setting  area  (ad- 
dress 1 1 4 4  in  the A1 SJ71  C24  buffer  memory to 'valid'. 

Error  code  is  not  received  when  the 
When  the  computer  transmits  the  NAK  code to the 
A1 SJ71  C24 in  response to the  data  received  from  the 

NAK  code  is  received 
after  the  NAK  code. 
A1 SJ71  C24,  an  error  code  should  be  added  immediately 

These  error  codes  are  added to immediatelv  after  the  NAK 
Errors  designated by the user code. 

Take  corrective  actions  according to the  procedure  fixed by 
user. 

SI0 error  at  data  receive 

Overrun  error 
Framing  error 

Transmit  data  from  the  computer  according to the  follow- 
ing  settings with the A1 SJ71  C24  (see  Section  6.3.2  for 

~ ~ ~~~~~~ 

SWOl to SW11). 
Data  bit  length  with S.WO8 
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) 

To transmit  the  check  sum to the  AlSJ7lC24, obtain  the 
check  sum as described  in  Section  12.5.2. 
Set the  check sum enable/dlsable  setting  area  (address 
115H)  in  the AlSJ71 C24  buffer  memory to 'disable", so 
that  the  check  sum  is  not  transmitted. 

with SWO9 and  SW10 of the A1 SJ71  C24. 
Transmit  data  from  the  computer  according to settings 

Received  data  length  error 

the  data  part  length of the  receive  message less than  the 
Either (a) make  the data  part  length  and  the set value of 

size of the  received  data  store  e  area, or  (b) transmit 
correctly  the  data  length (OOOl\ or more)  contained  in  the 
message  which is transmitted  to  the A1 SJ71  C24. 

(Data  which  does not  have  the  data  part  cannot  be 
transmitted  using  the  bidirectional  mode.) 

Received  data  time-out  error 

When  data  is  transmitted  from  the  computer,  set  the  actual 
len  th of the  data  part to the  data  length  part. 

($he A1 SJ71  C24  executes the  time-out  check (as set  with 

data  of  a  set  length.  This  error  occurs  when  it  fails  to 
address 11 3H of the  buffer  memory) if it  fails to receive 

receive  the  next  data  within  the  set time.) 
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17. TROUBLESHOOTING (COMPUTER LINK FUNCTION) 
MLSEC-A 

17.3 Troubleshooting OFF 

This section  describes  basic  troubleshooting  procedures for the computer  link 
functions. The  User's  Manuals give  information on PC  CPU module 
troubleshooting. 

17.3.1 Troublwhadng flow chart 

The state of errors  is  described as follows: 

YES , See Section 17.3.2 when the 'RUK LED b 
turned OFF. 

YES . See Section 17.3.3 when the neutral state 
does not change. 

YES ~ 

See Section 17.3.3 when the data is not 
received. 

Is the CM (LED No.12) YES See Section 17.3.4 when the C/N (LED No. 1 1 )  
is turned ON. 

Is communications 
sometimes made  and YES , See Section 17.3.5 when  the  communications 

sometimes fails. 

YES If only 'NAK is received, M 'wor code' is 
Is only NAK received? transmmed  according to the protocol. Check 

the emr codes in Sections 17.1 or 17.2. 

b undecoded data , See Section 17.3.6 when undecoded data is 
transmitled. 
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17.3.2 When the "RUN" LED is turned OFF + The 'RUK LED is OFF 

NO , After coftecting the A t c h  
setting, reset  the A1 SCPU. 

YES 3 Is the 'RUN' LED ON? 

YES 
Eliminate  the error and reset. 

NO 
b Turn the power ON. 

I 
YES e L  Is the 'RUN' LED ON? 

NO Adjust the line voltage to the 
designated  range. 

I 
YES 

A possible cause may be 
insufficient  power  capacity. 

1 NO 

, Replace with a higher  capacity 
pmer supply module. . 

. .  

1 YES 
External noise may have 
influenced the A1 SJ71 C24's 
operation. To reset, switch 
power OFF, then ON. - 

NO Consult the  nearest Mbubishi 
repmsentath. 

I 

IS 

L 

.. 
\ 

I 

( E n d ]  
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17. TROUBLESHOOTlffi (COMPUTER LINK FUNCTIONS) MELSEC-A 

17.3.3 When the neutral state does not change or data k 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. 

T Data is not received. 

A "o 
Is the signal line 

COnnected?  

Connect the signal line 
(see section 4.5). 

r Y  ES complies with the  set 

TY ES I POlNTS I 
(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. 

17-6  
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17.3.4 When the C/N (LED No. 11) is tuned o)( 

Flow chart to use when  the C/N (LED No. 11) on the A1 SJ71 C24 panel turns 
ON. 

I 1s LED No. 11 ON? 1 

Replace the PC CPU with  A1 SCPU. yL- Is the  A1 SCPU ? 

U' No 

le there a A1 SCPU error? , NO& 

Reset the A1 SCPU. I 
Is the A1 SCPU in RUN? 

I LYES 

Has invalid 
data  been  transmitted 

during RUN? 

'-9 YES 

I lYES 

NO 

L l h  

with buffer memory  located 

Stop the  A1 SCPU, or depending on 
communications data, set write 
during RUN of the AlSJ71C24 to 
'enabled'. 

LYES I 

NO 
1 

Special function module control bus 
m r .  Possible A l S C W  module, 
bsse unit, or special 
function module error. 

Consult  the  nearest  Mitsubishi 
representative. 1 1 

i 
Chlrnge modules. 

Consult  the nearest Mitsubishi 
representative. I 
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17. TROUBLESHOOTING (COMPUTER LINK FUNCTIONS) MELSEC-A 

17.3.5 When  communications  sometimes fails 

I No 

YES 
to an extemal 1 

Set mode to '4' to -8'. - 

A NO NO 
Is the signal cable connection 1 

Change the cable or correct  the con- 
YES nection. 

Change the cable or correct  the con- 
YES 

r Consult the nearest  Mitsubishi 
representative. I 
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17.3.6 When  undecoded  data is transmitted 

Use this flow chart when, the A l S J 7 1 C 2 4  (in  response  to  data  from the 
computer) transmits  code  and  data  which  is not included  in  the  control code. 

U n d e h d  data is  transmitted. 

NO 
At SJ71 C24 match? Y Correct  the parity setting. 

& - - -  I I 

NO 
1 

Correct the data length  setting. 

NO 
1 

I I 
I Correct the data length  setting. I 
I I 

NO 
1 

Correct the stop bit setting. 

NO 
1 

I 
Correct the stop bit setting. I 

NO 
\ speed settings match?/ 

MatchthecornputermdtheAlSJ71C24 trensmissionspeed=m. 
I I 

Consult  the  nearest  Mitsubishi 
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18. TROUBLEsWOOTM (MULTIDROP LINK FUNCTIONS) 
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18. TROUBLESHOOTING  (MULTIDROP  LINK  FUNCTIONS) 

G i .- This chapter  describes  errors  which  can occur  with the multidrop  functions. 

18.1 Error Codes (Master Staion) 

During data transmission between the AlSJ71C24 and slave stations  ap- 
propriate error  codes are written  to  buffer  address 60H to define the error as 
follows: - 

LED 
Signal Remedy 

Error 

Hexadec Description 

I with  station  1 
During  communication 

with  #tation  2 
During  communication 

with  station  3 

02H  (2) 

Any of the  followin  er- 
rors  has  occurred juring 
pretransmission se- 
quence.  with  statlon  4 

During  communication 

Initial  data  setting  error 
DIP  switch  setting  error 
Cable  connection  error 
Data  communication  error 

,-- 1  Check  initial  data. 
2  Check  DIP  switches. 
3 I Check  slave  station 

4  Check  cable. 
51 Check  terminal  resistor. 

power. 
04H (4) 

quence 
ission se- 

06H (6 )  

07H (7) 

SET  E. 
ON 
Xnl  ON During  communication 

with  station 7 
During  communication 
with  station 8 

Initial  data  has  not  been  transferred  from  the  buffer 
memory  to  the  RS-422/485  interface  transmission 
buffer. 

08H (8) 

09H (9) 
1) Check  the  number  of 

2) Hardware  fault 
FROM/TO instructions. 

11H (17) 1 with  station  1 
During  communication 

with  station 2 12H  (18) I 
Any of the  followin  er- 
rora  has  occurred juring 
data  transmission se- 
quence. 
Cable  error 
Data  communication  error 

with  station 3 
During  communication 13H  (19) 

Data 

slon se- 

1) Check  slave  station 

2) Check  cable 
power. 

SCAN E. 

Xrt2 ON 
ON 

During  communication 
with  station 5 \ -., 

17H  (23) I with  station  7 

I During  communication 
with station 8 

~~~ ~~ ~ ~~ 

Data  cannot  be  transferred  between  the  buffer 
memo  and  the  RS-422/485  interface  communica- 
tion b u k r .  

1)  Check  the  number of 

2) Hardware  fault 

~ ~ ~ ~~~ 

FROM/TO instructions. 19H  (25) 
I -, 

Initial  data  is  wrong. 
SET E. 
ON 
Xnl  ON 

21 H  (33)  ission se- 
Pretransm 

auence 
Check  initial  data. 
(See Section  14.3) 

*1: When SW04 (setting of  link processing(s1ave  station is faulty)) turns ON 
(continuation), LED No. 13 turns ON, and Xn3 turns ON. 
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18.2 Error Codes (Local Station) 

During  transmission between the master and slave stations appropriate error 
codes are written to buffer  address 50H to define the error as follows: 

Error 

(Hexadoc 
lmal) 

02H (2) 

04H (4) 

05H (5) Pretransm 

quence 
ission se- 

06H (6) 

08H (8)  

09H (9) 

11 H (1 7) 

12H (18) 

13H  (19) 

14H  (20) 

15H  (21)  transmis- 

16H  (22) 

17H  (23) 

18H  (24) 

Data 

sion se- 
quence 

19H  (25) 

Dmacrlptlon 

with  station  1 
During  communication 

Any of the followin er- 

quence. 
pretransmission se- 
rors  has  occurred lur ing 

with  station  4 
Initial  data  setting  error 
DIP  switch  setting error 
Cable  connection  error 
Data  communication  error 

with  station  8 
Initial  data  has  not  been  transferred  from  the  buffer 
memory  to  the  RS-422/485  interface  transmission 
buffer. 

with  station  1 
During  communication 

with  station  2 
During  communication 

Any of the  following er- 
Tors has  occurred  during 
data  transmission se- 
quence.  with  station  4 

1 Cab1 error 
1 Data  communication error 

with  station 6 

1 During  communication 
with station 7 

with  station 8 
During  communication 

Data  cannot  be  transferred  between  the  buffer 

E::”%er. 
and  the  RS-422/485  interface  communica- 

T LED 
Slgnal 

SET E. 
Xnl  ON 
ON 

SCAN E. 
ON 
Xn2 ON 

- 

Remedy 

2  Check  DIP  switches. 
1  Check  initial  data. 

3 I Check  slave  station 

4) Check  cable. 
5) Check  terminal  resistor. 

power. 

1) Check  the  number of 

2) Hardware  fault 

~ ~~~ 

FROM/TO instructions. 

1) Check  slave  station 

2) Check  cable 
power. 

1) Check  the  number of 

2) Hardware  fault 
FROM/TO instructions. 

! 
I 
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18.3 Troubleshooting OFF 

This  section  describes  basic  troubleshooting  procedures for the  multidrop link 
functions.  The  User’s  Manuals  give  information on PC CPU module 
troubleshooting. 

18.3.1 Troubleshooting flow chart + Error  occurrence 

J 

YES 
c Section 18.3.2 

I No 

YES 
c Section 18.3.3 

NO 

‘SCAN E.’ LED ON Section 18.3.4 

18- 3 



18.3.2 RUN LED turns OFF 

1 'RUN'  LED OFF 

NO 
within  smcifications? Switch  input  power  ON. I 

I"" 'RUN'  LED  lit? 

- 
power  voltage  within  the NO  Adjust  line  voltage  to  within 

the  specified  range. 

'RUN'  LED  lit? 

Check  the  power  supply  unit. 

I YES 

NO Correct  and  reset  the PC CPU. 

fc 
?7 I I 

I YES / \  
NO 

'RUN'  LED ON? YES 

Is  PC CPU OK? NO 

1 YES n 
NO 

4 'RUN'  LED  ON? YES . 
fected  the A1 SJ71 C24  opera- 
External  noise may have af- 

tion.  Reset  the PC CPU. 

Consult  Mitsubishi  repre- 
sentative  with  details. I 

[YES 

E Complete 
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18.3.3 SET E. LED turns ON 

from A1 SJ71 C24 buff - 
er memory. 

reset to 0 unless  the PC is powered down then up or 
reset (60' for master, 501-1 for local). 

e - { -  
Error code  21 H? (21 ') Check initial  data. 

1 Reset the PC  CPU. I 
I 

YES 

Consult Mitsubishi  rep- 
resentative with details. 

. 

YES 

Set to normal  status. 

YES 

No 1 Check cable. I 
I 1 NO e Transmission 0 K? YES 

NO Correct station num- 
ber. 

1 
YES 

NO 
4 

YES 

W 1 Complete 
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Q 
YES 

NO 
4 

YES 

r 
Connect  terminal  resis- 
tor. (Refer to Common.) 

YES 

Check corresponding sta- 
tion  transmission format, 
power status,  etc. 

YES 

Slave transmission  for- 
mat  error, transmission 
specifications mismatch, 
or A1 SJ71 C24 hardware 
fault. 

sult  Mttsubishi repre- 
If hardware is faulty,  con, 

sentative with details. 

18-6 

[ Complete 1 

n , .  

n 
L 



18. TROUBLESHOOTING (MULTIDROP LINK FUNCTIONS) MELSEC-A 

18.3.4 SCAN E. LED turns ON 

7 
/-  

1 ‘SCAN E.’ LED ON 

I 
. .- 

i -” 

r Read  the  error  code 
from A1 SJ71  C24  buff- 
er  memorv. 

POINT I 
After  the  error  is  removed,  buffer  memory  data  is  not 
reset  to 0 unless  the PC is  powered  down  then  up  or 
reset ( 6 0 ~  for  master, 5 0 ~  for  local). 
The  error  code  is  overwritten  by  the  most  recent  error. 

H, 
I R e s e t  the PC  CPU. 1 

YES 
NO Consult  nearest  Mit- 

subishi  re  resentative ’ 
with  detaik. 

/ Slave s \NO j J  
v e r a t i n f ? s t a t u s  Set  to  normal  status. 

O N 0  Cable OK? { y l  Change  as  required. 

- 
YES 

NO 
4 

Change  transmission 

6 N O  { I  one  slave  station 
faulty? 

Check  external  factor 
such  as  noise. 

NO Check corresponding 

format,  power  status, 
etc. 

station  transmission 

Slave  transmission 
format  error,  trans- 
mission  specifica- 
tions  mismatch,  or 
A1 SJ71  C24 
hardware  fault. 

consult  Mitsubishi 
If hardware  is  faulty, 

details. 
representative  with 
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APPENDICES 

APPENDIX 1 OUTSIDE DIMENSIONS 

34.5 (1.38)  4 

UnY : mm (in) 
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APPENDICES MELSEC-A 

APPENDIX  2 COMPATIBILITY BETWEEN AJ71C24S6 AND AOJ2-C214(Sl) 

Function 

Computer 
link 

Multidrop 
link 

Interface 

Connection  with 
a  computer 

Online  mode 
switching 

DC  code  control 

DTR/DSR  control 

Mode 

Command 

Maximum  com- 

slbillty  number of 
munications  pos- 

points 

OH-communica- 
tions  station 
setting 

A I  SJ71 C24- R 4  AOJ2-C214SI AOJZ-C214 AJ71 C24-SI 

2:l is 
impossibility. I 1 : l   1 : n   2 : l   m : n  

0 

X 0 

X 

~~ 

X RS-232C  only 

Dedicated  protocol  mode (1 -4) 

No-protocol  mode No-protocol  mode 

Dedicated  protocol  mode (1 -4) 

Bidirectional  mode 

ACPU  common  command 

(A subsequence  program  batch  read AnACPU  dedicated  command 

ACPU  common  command 

SR command  and  an  on-demand  func- 
tion  are  left  out.) 

M u .  512  points Max. 256 points  Max.  512  points 

RSy4221485 I RS-232C/422 

(1) A basic  program (computer link) of AlSJ71C24-R4 is  the  same as a 
basic  program (computer link) of  AJ71 C24-S6/AOJ2-C214(Sl). 

AlSJ71 C24-R4 and  AJ71 C24-S6  have  a compatibility in  the range of the 
function of AJ71 C24-S6. 

AlSJ71 C24-R4 and AOJ2-C214(Sl) have  a compatibility in  the range of 
the  function of AOJ2-C214(Sl). 

(2) The  communicating  time  with  the PC CPU of AlSJ71C24-R4  is different 
from  a  communicating  time with the PC CPU of  AJ71C24-S6/AOJ2- 
C214(S1). 

Confirm the communicating  time in  the  User's Manual of each  module. 
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Character codes used for the  computer link are shown below. (7-bit codes) 

0 

001 000 

1 

0 

NAK ENQ 0101 5 
DC4  EOT 01 00 4 
DC3 ETX 001 1 3 
DC2  STX 001 0 2 
DC1 SOH 0001 1 
DLE NUL 0000 

6 0110 ACK SY N 
7 0111 BEL ET6 
8 

SUB LF 1010 A 
EM HT 1001 9 

CAN BS 1000 

6 101  1 VT  ESC 
C  1100 FF FS 
D 1101 CR GS 
E  1110 so 

vs SI 1 1 1 1  F 
RS 

3 7  -4 
011 I 100 

0 

E 5 
D 4 
C 3 
B 2 
A 1 
@ 

6 
G 7 
F 

I 9 
H 8 

J 

K 
< 

0 ? 
N > 
M - 
L - 

101 I 110 
~~ 

P 

e U 
d T 

S 
b R 
a Q 
\ 

C 

V 
g W 
f 

i z 
i Y 
h X 

I 

t 
1 

I \ 
k 

rn 
n 

c 0 

111 

V 
W 
X 
Y 
z 

t 
I 
1 - 

DEL 

i 

'i 

3 
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APPENDIX 4 COMMUNICATIONS TIME BETWEEN A AlSCPU AND  AN A l W l C 2 4  

When the AlSCPU is in the run state, data is processed after  executing  the 
END instruction in response  to  a  request  from the A1 SJ71 C24. Section 5.2.1 
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 
data 

Itom I :;;; I A,S , I Scan  Count  Roquirod for 
inkrvoning l imos 

(Scan l i m o  incroasoa) 
Procossing 

Accoss Data Unit 

Device 
memory 

Exten- 
sion  file 
register 

Buffer 
memory 

Special  function 
module  buffer 
memory 

Bit  units 
(2 scans  for  device 'R' 
1 scan 256 devices 0.76 m s  BR 

Batch 
read WR Word 

devices 1.13 m s  only) 64 devices 
~~ 

Bit units 2 scans 160 devices 1.13 ms BW 
Batch 

2 scans 20 devices 1.13 ms BT Bit units Test 

cluding R]) devices ww Word write 
(1 scan  when  'enable 

1.13 m s  64 devices during  RUN'  is  set [ex- 

(ran- 

cluding R]) devices write) WT Word dom 
(1 scan  when  "enable . 

1.13 m s  10 devices during RUN' is  set [ex- 

Monitor 

WM Word registrat 
data 

BM Bit  units 

ion devices 

- 
- - 

1 scan  for  device 'R' only 

Bit units 

20 devices 2.08 m s  MN 

40 devices 2.02 ms MB 
Monitor 1 scan Word 

devices 
I 

Batch  read 

Test 

64 devices 1.27 ms Ew Batch  write 

64 devices 1.27 ms ER 

(Random  write) ET 1.31 m s  10 devices 

2 scan 
(3 scans  for  ET [only 
AnACPU]) 

Monitor  data 
registration I - I - 

I I I I 

Monitor 1 scan 20 devices 1.75 m s  ME 

Batch  read 

Batch  write cw 
Batch  read I TR 

Batch  write 

FROM in- 
struction 
processing 
time + 1.13 
msec 

128 bytes 2 scans 

during RUN' is set) 
scan  when  'enable 
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Intorvoning l imes 
(Scan Time increaooo) Scan  Count Roqulred for 

A1 S I AGCOSS Data  Unit 
Procossing 

Pro- 
gram 

Batch Main 

1.20 ms SR Sub read 
1.20 ms MR 

quence 

0.67 ms sw 
0.67 ms MW Main Batch program 

64 steps 

write Sub 

Microcom- 
puter pro- 
gram 

1.35 ms 

1.35 ms 

1.35 ms 

vw 1.53  ms 

128  bytes 

write 

1 scan 

2  scans 
(1 scan  when  'enable 

2  scans 

Comment 
1.53 ms Kw Batch  write 

1.35  ms KR Batch  read 
128  bytes I 2 scans 

I Batch  read I PR I 0.68  ms I 128  bytes I 2 scans 

Parameter 

PS Analysis  request 

PW Batch  write - 

Remote RUN 

PC CPU  Remote  STOP 

PC type  read 

POINTI ~ ~~~ 

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. 

APP - 5 



APPENDICES MEtSEC-A 

APPENDIX 5 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. 

Refer to Section  10.1 0 about A1 S series  special-function module. 

The  appropriate manuais give  details about buffer memory contents. 

(1) Linkable  special  function modules, buffer memory head  addresses, and 
module numbers 

Spoclal  Function  Modulo  Namo 1 Buffor  Head  hddr.88 1 Modulo  Numbor  Whon 
(Hoxadocimal)  Loadod  In Slot No.0 

I I 

AD61 C31) hiah-speed  counter module 80H I 01  H 
~ ~~ 

A616AD analog-digital  converter  module 

01  H  1 OH A61 6DAV diaital-analoa  converter  modu le 
01 H 1 OH A61 6DAI digital-analog  converter  module 
01 H 1 OH 

A61 6TD temperature-digital  converter module 

01 H  1 OH A68DAVIDAI diaital-analoa  converter  module 

01 H 80H A68ADN analog-digital  converter module 
01 H 80 H A68AD(S2) analog-digital  converter  module 
01 H 1 OH A62DA(S1) digital-analog  converter module 

01 H 1 OH 

A68RD3/4 temperature-digital  converter module 1 OH 

02  H 1 OH A84AD analoadiaital converter module 

01 H 
~~ 

A81 CPU  PID control module 

01 H  1 OOOH AJ71 C22 multidroD  link module 

01  H  20H AJ71  PT32  MELSECNET/MINI master module 
02  H  80H A62LS position detection module 

01 H 80H A61 LS position detection  module 

03  H 200H 

~ 

AJ71  C24(S3/S6) computer link module 
02  H 800H AD51  (S31IAD51 H intelligent communications  module 
01 H 1 OOOH 

AD570 graphic  controller  module 
01 H  400H AJ71  C21  IS1) terminal  interface  module 
02 H 280H 

AJ71B62  B/NET interface module 20H 
01 H 400H AJ71  P41  SUMINET interface module 
01 H 

~ ~~ 

~~ 

AJ71  E71 Ethernet  interface  module I 400H I 01 H 
~ 

(2) Conversion  formula 

The  addresses  specified in the computer (hexadecimal) are converted 
from FROMPO instruction addresses as shown below: 

I Designated  address  (hexadecimal) = Module  head  address + 
[(FROMPO instruction address x 2) converted  into  hexadecimal] 

The User’s Manual of the particular  module  gives  details about the 
FROMnO instruction addresses. 

~~ 
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5.1 Poai t ion~kkdufe  8uRsr mbty Addressee 

(1) AD70 positioning module 0 
Address  Set 

with FROY/TO 
Instruction 

Buffer  Memory  Contents I Address Computer S.t by 
I 

Upper  stroke  limit 

Lower stroke  limit 

Command  pulse  magnifica- 
tion  denominator 

0 
to 
5 

Fixed 
parameter 

Velocltv  llmlt  vafue I 
20 
to 
25 

A8 H 
to 
83 H 

Positioning  mode 

Vatiabie 
parameter 

Zero  point  address 

40 
to 
47 

I DOH 

DFH 
to 

zero point  dog ON 

Zero 
return data 

Positioning  pattern 

Positioning  address P1 

Positioning  velocity V1 

Positioning  address P2 

60 
to 
60 

Position- 
ing data 

Positioning  velocity V2 I 

00 
to 
89 

Present value change  area 
Velocity  change  area 

JOG velocity  area 

Error  counter  clear  command 

Analog  output  adjustment  area 

Velocity position,  and  travel  distance 
change  area 

Control 
change 
area 

120H 
to 

133H 

Y 
Feed  position  data 

Actual  position  data I 

I Error  code  (ERR. 1 ) 
Error  code  (ERR.2) 148H 

to 
15FH 

100 
to 

111 
Monitor 
area I Error  counter value 

Travel  distance  after  near-zero  polnt 
dog ON 

Velocitv  position  change  command I 
n  velocitv  operation I 

, 

i i 
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(2) AD71 (Sl)  and AD71-S2 positioning  modules 

200H 

391  H 

0 
to to 

200 
392H 
393  H 20  1 
458 H 300 

X-axis  positioning  start  data 

Error  reset 

I Y-axis  positioning  start  data 
.. . 
to 

5E9H  500 
2040H  3872 

to 

1 Positioning  information 

Positioning  velocity 

Dwell  time 

Positioning  address 

Positioning  information 

Positioning  velocity 

Dwell  time 

Positioning  address 

X-axis  parameter 

to 
235FH  4271 
2360H  4272 

to 

x-axis 
positioning 
data 

to  to 
267FH  4671 
2680H  4672 

to  to 
299FH  5071 
29AOH 5072 

2FDFH 
2FEOH 

32FFH  6271 
3300  H  6272 

Y-axis 
positioning 
data 

361 FH 
3620H 

393FH  7071 
3640H  7072 

to I 7872  to  7887 
3F9FH 
3FA8H 

3FC7H 
3FDOH 

3FDDH 
3FE4H 

3FF1  H 

Y-axis  parameter 7892  to  7907 to 

X-axis  zero  return  data to 791  2  to  791  7 

Y-axis  zero  return  data to 7922  to  7928 
1 
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(3) AD72 positioning module 

Buffer  Memory  Contents 1 Address Set by b m p u t e r  Address  Set with FROM/Ta 
instruction 

X-axis  positioning  start  data I 200H 
to 

0 
to 

Error  reset 393H 
392H 20 1 

Y-axis  positioning  start  data 
458H 

to 
300 
to - 

5EQH 

6BFH 
to 

600 6BOH 
500 

607 
to Monitor  area 

I 2040H 
X-axis  positioning  data  to 

3872 
to - 

2FDFH 
2FEOH 

5871 

3F7FH 
to 

5872 

7871 
to 

7872 
to 

Y-axis  positioning  data 

X-axis Dararneter I 3F80H 
to 

3F9FH 
7892 3FA8H 
789 1 

Y-axis  parameter 
3FC7H 

to 

3FDOH 
791  1 

to 

791  2 
X-axis  zero  return  data to ta 

I 3FDDH 791  7 
3FE4H 7922 

Y-axis  zero  return  data 
3FF1  H 

to to 
7928 
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APPENDIX 6 PRECAUTIONS DURING  COMMUNICATIONS  WHEN USING 
RS4W485 INTERFACE 

(1) The  following  figure shows the  hardware  structure for the data tranSmiS- . .  
sion  from  the AiSJ71 C24 to  the computer. 

I 
SDA - RDA 
sos- Received data - RDB 

Hgh impedance control 
A1 SJ71 C24 I Computer 

. - 2 F t - t  A1 a 7 1  C24 

A1 SJ71 C24 
2 

c 
A1  SJ71 C24 Send  Circuit 

(2) Data  transmission methods 

When each  station of the AlSJ71 C24 is not transmitting  data,  set  the 
transmission  line to the  high impedance state so that  one  send  data does 
not interfere  with other send  data in a multidrop  link. 

When all stations  transmit data, the  high  impedance  state must be 
canceled. Then, after transmitting  a mark consisting of 2 or more 
characters,  each  station  transmits  data. 

This  method  applies  also to  a 1  :1 link system. 

A mark  consisting of 2 or mwe characters 

Send data 
Composition of 1 charscter - - 

Character 
/ I I Stop bit (1 to 2 bits) 

Start bit31 bit) I Parity (0 to 1 bit) 
(7to8bits) 

Transmission from the A1  SJ71 C24 
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(3) Ignoring  wrong data 

When any station is not transmitting data, the  send  line  is in the high 
impedance state. 

Thus, the  send  line may become unstable  due to noise, causing  a 
computer to receive  wrong data. 

Since a.parity error or a framing error may  occur in  this case,  error data 
must be ignored. 

When using protocol 1 to 4, either ACK, NAK, or STX code is transmitted 
first. 

Therefore  until  an ACK,  NAK,  or STX code  is  received, other codes must 
be ignored. 

3-01  NT 1 
When a computer has  a  pull-up/down register, wrong  data  is  not received. 

When a computer  does  not  have a  pull-up/down register, insert a  resistance 
(4.7 KC2 1/4W as a  standard  resistance value) to prevent  a  receive of wrong 
data. 

~ ~ ~ ~~~~~~~~~~~ 

2 wp Received data 
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APPENDIX 7 A1S371C24 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. 

p i G G q  
(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 SJ71 C24 
READY signal (Xn7) is turned ON in the set value’s  column. 

The  settings  required  for  the  dedicated  protocol  and  the  no- 
protocol/bidirectional mode  at the start of the A1 SJ71 C24 are  indicated 
with [ ] 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 SWO1 to SW12 in 
the ON/OFF column. 

Transmission 
speed setting 

48OOBPS 

(b) Mode switch  settings 

Enter the set value  (value  indicated by the arrow) in  the mode setting 
switch column. 

(c) Station number setting  switch 

Enter a set value  (value of an  arrow point) in a  setting area. 
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Record of AlSJ71 C24 settings 

Settings of the buffer memory special applications area Sections  5.4  and 9 of this manual give details. 

Mer 
nemory 

Address 

1 OOH 

101 H 

102H 

03  H 

04H 

05H 

06H 

07  H 

08H 

09H 

DAH 

1 OBH 

1 OCH 

1 ODH 

I I  

1 

1 

DEH 

to 

11H 

12H 

13H 

14H 

15H 

16H 

17H 

18H 

19H 

1 AH 

l l B H  

11CH 

1 No- I Bidlrec- 1 
Protocol protocol   t lonal  Namo 

- 0 - No-protocol  receive-completed  code  set- ODOAH 
ting  area (CR, LF) 

- - - Error LED ON status  storage  area - 0 

Error  LED  turn OFF request  area - 0 - - - 
o l o l o  No-protocol  word  byte  setting  area 0 (words) 

No-protocol  send  buffer  memory  head  ad- 
dress  setting  area 
No-protocol  send  buffer  memory  length  set- 
ting  area 
No-protocol  receive  buffer  memory  head 
address  setting  area 

- 0 0 

80H 

80H 

- 0 

- 0 

- 0 No-protocol  receive  buffer  memory  length 
setting  area 

setting  area  127 (words) 

setting  area 

~~ 

80H 

- 0 - No-protocol  receive-completion  data  length 

- - - On-demand  buffer  memory  head  address - 0 
- - - On-demand  data  length  setting  area - 0 
- - - Svstem  area  (unavailable) - - 
- - - On-demand  error  storage  area - 

- - - No-protocol  received  data  clear  request - 
0 

0 area 

- - - System  area  (unavailable) - - 

- o Bidirectional  mode  setting  area 1  (No-protocol 

o Time-out  check  time  setting  area 100 0 (Infinite) 

0 - 
mode) 

- - 
- - Simultaneous  transmission  data  valid/in- 

valid  setting  area 0 (Data  valid) 

sum  enabled) 
- - o Check  sum  enable/disable  setting  area 0 (Check 

- I - I - I Data  send  error  storage  area 1 - 1  - 
~~ - - - Data  receive  error  storage  area - - 

- - - Mode  setting  status  storage  area 0  (Mode) 

0 0 o Mode  switching  specification  area 0 (No change) 
- 0 o Transmission  control  specification  area 0 (DTR control) 
- 0 o DCl/DC3  control  code  specification  area  1311H 

0 o DC2/DC4  control  code  specification  area  1412H - 
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'IMPORTANTI 
(1) Design  the  configuration of a  system to provide  an  external  protective  or  safety  inter 

(2) The  components  on  the  printed  circuit  boards will be damaged by  static  electricity, 
locking  circuit  for the PCs. 

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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