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INTRODUCTION 

Thank you for choosing  the  Mitsubishi  MELSEC-A  Series  of%eneral  Purpoge Prograhmable 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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1. INTRODUCTION . ~. 
MLSEC-A 

1. INTRODUCTION 
This manual describes  specifications,  handling  and  programming  procedure for 
AJ71 C22S1 multidrop link module. 

The AJ71 C22S1 is an upgrade of AJ71 C22. 

Specifications,  functions,  programming,  and  external  dimensions of the 
AJ71 C22S1 are the same  as those of the AJ71 C22 with  an  exception of  newly 
added  functions. 

The AJ71C22S1 allows communication of up to 512 points of ON/OFF data with 
the  following  stations  multidropped on  the RS-422 interface. The AJ71C22S1 
may be  used for distances up  to 500 m (1640.5 ft) and  the  following  units may 
be  used as  slave stations: 

AOJ2C214 link  module (local) 
AOJ2C25 remote I/O unit (remote I/O) 

". 1.1 Comparison between AJ71 C22S1 and AJ71 C22 

AJ71 C22S1 AJ71 C22 

Applicable CPU module Same CPU modules (see Section 2.2) 
Modules  connectable as a AOJ2C214Sl (usable  together  with  each 
local  station AOJ2C214 other) 
Modules  connectable as a 
remote  station AOJ2C25 

512 points  (setting  possible in 
256/512 points) 
(For a  slave  station,  setting is 
porrible  for  up  to 128 rend and porsible for up to 12' send and 
128 receive points.) 
A designated  station  can be  ret 

and  receive  data  is set  off.) 

256 points 
(For a  slave  station,  setting  is 

128 receive points.) 

M a x .  number of 
send/receive  points 

Setting of off-link  station  in  the  off-link  status  (all  send (function  not  supported) 

1 - 1  



2. SYSTEM  CONFIGURATION 

2. SYSTEM  CONFIGURATION 
2.1 Overall Conf#gurmtlon 

Building block 
type CPU 

Multidrop link rnoduk 

I Main base unit I 

I 
Type f AJ71 C22Sl 

L 

Slave station 1 Slave station 2 
(Remote 110) (Remote I/O) 

- 1 A35B 
A32B 

A38B 

t 
I Extension cable 1 

ACOGB 
AC12B 
AC30B 

C I 

1 
Extension base unit - 

A58B 

Slave station 3 
(Local) 

Slave station 4 
(Local) 

2 - 1  
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2. SYSTEM CONFIGURATION 
1 ,  ME- 

22 Applicable A-Series Systems 
(1)  The  AJ71C22S1 can  be  used  with  the following CPU units: 
Applicable CPU Units 

. .  

AOJ2HCPU 
A1  NCPU(P21/R21)  ,A1  CPU(P21/R21)  A2ACPU(P21/R21) 
A2NCPU(P21/R21)  A2CPU(P21/R21)  A2ACPU(P21/R21)-S1 

A3NCPU(P21/R21)  A3CPU(P21/R21) 
A3HCPU(P21/R21) 
A3MCPU(P21/R21) 
A73CPU(P21/R21) 

APNCPU(PPl/R2l)-Sl APCPU(P21/R21)-Sl  A3ACPU(P21/R21) 

POINT I 
An AJ71C22S1  cannot be  used as a remote I/O station. 

(2)  The  AJ71C22S1 can  be  loaded in any  base unit I/O slot  with  the  following 
~~ 

exceptions: 

(a) Base units  without power supplies (Le.  A55B and A58B  extension 
bases).  Where this  is unavoidable,  ensure that  the main base unit 
power  supply has sufficient current  capacity after taking  into  account 
the volt drop over the  length of the extension cable. For further details, 
refer to  the relevant CPU User’s  Manual. 

(b)  The  AJ71C22S1  cannot be  loaded in the last slot of the extension 7th 
stage if an A3CPU(P21/R21) is used. 
This  restriction may be  ignored  when  an A3NCPU,  A3HCPU, or 
A3MCPU is used. 

(c)  The  maximum  number  of  AJ71C22S1 that  can  be  used for one PC  CPU 
varies depending  on  the CPU unit: 

6 modules for A2ACPU and A3ACPU 
2 modules for other CPUs. 

If more  number of AJ71C22S1 modules are  used,  an error (SP.UNIT 
LAY ERROR) occurs. 
When the AJ71C22S1 is  used in combination  with  the  following 
modules,  the  above  specified  maximum  number  includes  these 
modules. 

1)  AJ71C24(S3) computer link module 

2)  AD51 intelligent  communication  module 

3)  AJ71C23  host controller  high-speed link module 

4) AOJ2-C214(Sl) link module (only with AOJ2HCPU) 

5) AJ71C21 (Sl) terminal interface  module (only in BASIC program- 
ming mode) 

2 - 2  



2. SYSTEM CONFIGURATION 

(3) The  AJ71C22S1 allows connection of up to eight siave station units 

'Connectable slave station  units 
specified  below: 

AOJ2C214(Sl) (for  local  station) 
AOJ2C25  (for remote I/O station) 

Note that an AN2025 can  be used within the first  to  fourth  station. 

. 

.i 
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3. SPECIFICATIONS MELm&A 

3. SPECIFICATIONS 
3.1 General  Specifications 

Table 3.1 General  Speciflcatlons 

Item Specifications 
Oprrattng 
ambient 0 to 55% 

temperature 
Storage 
ambient -20 to 75°C 

trmpereture 
Operating 
ambient 10 to 90% RH, no  condensation 
humidity 
Storage 
ambient 10 to 90% RH, no  condensation 
humidity 

I Frequency I Acceleration I Amplitude I Sweep  Count 
Vibration 

(I octave/ (0.003 inch) *JlS C 091 1 resistance 
10 times 0.075 mm l o  to 55 Hz Conforms to - 

55 to 150 Hz minute) - 1g 
Shock 

resistance 
Noise By noise  simulator 1500 Vpp noise  voltage, 

Conforms to  JiS COW2 (log x 3 times in 3 directions) 

durability 
Dielectric 

1 psnoise  width  and 25 to 60 Hz  noise  frequency 

1500 VAC for 1 minute  across AC external  terminals  and  ground withstand 
vottage 

Insulation 

ambience 
operating 

AC external  terminals  and  ground ambience 
5 Mi2 or larger  by 500 VDC insulation  resistance  tester  across  batch of 

Cooling 
method 

To be free  from  corrosive  gases. Dust should  be  minimal. 

Self-cooling 

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

Note: *JIS : Japanese  Industrial  Standard 

3 - 1  
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=ATIONS . t  

3.2 Performance  Specifications 

3.2.1 Performance  specifications 

kern I 8..d(k.tions I 
Total number 
of link  points 

Link  points  per 
station 

512 inputs/wtputr (total of 8 stations) 

Max. 128 inpub and Max. 128  outputs 
Link points + 

~ ~ 

Number of stations Max. 8 slave riation8 to one AJ71  C22S1 
Overall  distance 

Con- to EIA.  RS-422. Transmission  interface 
Max. 509 m (1640.5 ft) 

Nurnber of interkces 1 
~ ~ 

AOJ2C214(S1) Inputs Slave  station AOJ2C25 
1 Max. 12binputs p T  stati 

Outputs I M a .  128 outputs per station 
External  connection 

Number of I/O points 
See Section 5.2.4 Recommended  cable 

Terminal  block  (M4 x 0.7 (mrtric thread) screws) 

occupied 
Current  consumption 5 VDC,  1.4 A 

32* 

Weight kg (Ib) 
250 (9.84) IH) x 37.5 (1.48) Iw) x  120 f4.72) (Dl Size mm linchl 

0.6 (1 32) 

*: When 1/0 allocation of parameters is  performed, allocate  32 pointr  to a  special  function 
module. (F32 points) 

3.2.2 Transmission  specifications 

Item 
Asynchronous Synchronization 
SpecHications 

Communication I Haw duplex 
Communication  speed (BPS) I 38,400 

Start bit 1 bit 

Data  format Data length I 7 Mta 
Parity bit I Even 

I Stop  bit I 1 bit 
Transmission  code ASCII 

Parity check  (vertical  parity) 
BCC (block check character)  check  (horizontal  parity) 

Error detection 
Overrun  error  check 
Framing  error  check 

Time  check 
Received  data  check 

3-2 
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3. SPE,CIFICATIONS 
4EmEeiA 

3.2.3 RS422 interface  specifications 

The RS-422 interface (terminal block) is  used for data  communication with the 
slave stations. For wiring, see Section 4.7. _- 
I Terminal  Block ,~ Signal 

Send  data 

Send  data 

( S W  

( S W  

W A )  

(ROB) 

(SG) 

(FG) 

Recrlve  data 

Recrlve  data 

Signal  ground 

Frame ground 

Block  Diagram I Signal  Direction 

From  slave 

1 - 

I t  
3.2.4 RS-422 cable  specifications 

Any cable  conforming to the following  specifications  can be  used for RS-422 
connection. 

l Item I Specifications 
Tvrm Shielded  cable I 

Number of pins 3 pairs 
Conductor  resistance (20 "C) 88.0 P/km max. 

Insulation  resistance 10.000M Pkm max. 
Dielectric  strength 500 VDC, 1 minute 

.- GOnF/km max. on average  Electrostatic  capacity (1 KHz) 
Characteristic  impedance (1 OOKHz) 110 * 10 P 

8 

3.3 Function Lbt  . 
Item 

Data communication Data communication 

Function 
(1) Bit  data  is sent to  and  received  from  a  maximum of 8 slave 

stations via  the RS-422 interface. 
(2) Maximum  number of bits  transferred: 

Total of 512 inputs/outputs  for  all  slave  stations  and  up  to 
128 inputs  and 128 outputs  per  station 

(3) For communication  with  a  slave  station,  the  following may be 
specified  for  the network: 
a) Sequence of communication  with  slave  stations 
b) Priority  order of slave  station  data 
c) Number of bits  communicated  with  each  slave  station 

The data  (send/receive data) can be set  OFF for  the 
specified  slave  station. 

(4) A slave  station  can  be set in  the off-link status. 

1 Byte of communication  data  can  be  monitored as selected. 

Self  check 

3-3 
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3.4 Buffer Memory 

The AJ71C22Sl has a buffer memory for communication  with the PC  CPU. 

.,O” I, slave rtatknr connected in the  link, with which com- - Sut ttto total number of rtwe stations among the 

slave stations municationr  will be made.  Setting  range:  1 to 8 to 
I I 

Transmisrion 
priority 

+ See Section  3.4.1. 

1 On 
to recdved 

I) See  Section  3.4.2. ’:: I Number of bits 
18H II - sent 

(not usable) 
1 DH 

~ E H  I of tlnk,polnts 
Max. number 

(256/512 points) 
+ See Sootion 3.4.3. 

Receive  data 
storing area 3FH 

Send  data 
storing area 

6 0 H  Error code I, For error codes, see Section 7.1. 

After an error is removed, the error code at 
address 6 0 ~  is not reset to ‘(r unless  the PC 
is powered down and  then up or reset (the 
previous error code  is maintained.). 
If a new error occurs,  the  error  code set in 
address 6 0 ~  is  overwritten by the error code 
of the latest error. /- 
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3. SPECIFICATIONS -me@*& 
3.4.1  Number of slave  stations  and  transmission  priority definltian 

Specify the number  of  slave stations to be accessed  and  their  corresponding 
communication priority. The number of slave stations  is  specified at buffer 
address OH and the priority  order in addresses 1~ to 8 ~ .  

1 H 1 st,station  (Highest  priority) . 
2H Fixed  Code . 2nd  station 

Station 1 6 2 ~  
3H 6 3 H  Station  2 

Station 3 
65n 
64H 

6 6 H  Station 5 

Station 7 68H 
Station 8 691-1 

4H Station 4 1 
b e  fxed 
coder  rhown. 5n 6 7 ~  Station 6 

6H 

7H 

I Final  station I 
Example: 

To specify slave station  communication  priority as: stations 2, 7, 4, 1 , 5 

, Sped the  number of slave stations in buffer  memory  ad- 
dress 8 . 

(1)  The  'number of accessed slave stations' determines  the maximum num- 
ber 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 601-1 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.9. 5 stations  specified at address OH, but only 
three  stations  listed in addresses 1~ to 3 ~ ) .  

3) A code other than 6 2 ~  to 691-1 is set in the  range where the setting for 
the  specified number of slave station is made. 
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3. SPECIFICATIONS 
I 

3.4.2  Number of bits received and number dlbits sent 

.. . . Specify:?heambm:of W:of'dota to be received and set. Specify the number 
I .  of receive bits at addmsses gtf to 10M andthenumber of send  bits at  addresses 

11 H to 1814. Mete the following restrictions: P 

(1) The total  number of receive plus send bits for  all  stations  must  not exceed '.- 

51 2. 

(2)  The  maximum  number  of bits received at  any station must not exceed  128. . 
(3)  The  maximum  number  of bits sent  from  any station  must  not exceed  128. ( 

(4) Communication data must be specified in batches of 8 bits. 
4 

, I. - 

9 H  
AH 
BH 

d a T  

Number of 

1 OH 
11H 
12n 
13H 
14H Number of 
15H 
16H 
1 7 ~  
18H 

POINT 
CH If the Communication  data  set- 
DH bits of receive ting is not a multiple of  8, error 
EH code '33' is written to buffer ad- 
FH dress 6 0 ~ .  

bits of send 

Example: To set the  following number of bits: 

(Station 1 , 2 = AOJ2C25, station 4 = AOJ2C214) 

Station 1 Station 4 Station 2 
Receive (bits) 

16 8 16 Send (bits) 
16 24 . 8 

: 

. _. . I 

I 

I 

i 

1 Number of bits of receive  data 

1 Number of bits of send data 
e 

I 
I 
,t I 

3 - 6  



3.4.3 Maximum  number of link  points 

The  maximum  number of points  for  data  communications  with remote  or local 
srations is s& (either 256 or 512 point$) Settinp is made at address 1 EH in buffer 
memory in '0' or 'other than b. 

b15 to bO 

I 0 : 256 points 
1 EH '0. or 'other than 0' Other than 0 : 512 Dointo 

POINT I 
Communication (sendheceive) data  is  stored in different manner according 
to  the  setting  for  this area. 
If the  setting  is changed, designation of communication  program  read/write 
address must also be changed. 

3.4.4 Off-link station 

The off-link  station settj.ng area is  used to set the slave stations  that are  set in 
the off-link status. The  tower 8 bits of buffer memory address 1 FH are used for 
this setting. 

b7 b6 b5 b4 b3 b2 b l  bO 

7 0 : Off-link status cancel 7 7 7 7 7 7 
1 1 : Off-link status 1 1 1 1 1 1 1 

1 1 I 1 
7 
Station Station Station Station 

( 5  3 1 
statior, Station Station Station 

,_.- 8 6 4 2 

3.4.5 Receive  data and send  data storing areas 

Communication  data between the master and slave stations is written to  the 
lower 8 bits of buffer memory addresses 2014 to ~ F H .  

Received data is written to addresses 2 0 ~  to ~ F H .  Data for send  is  written to 
addresses 4 0 ~  to ~ F H  using  a  sequence  program  and  then sent to slave stations 
automatically. 

This  data area  must be assigned  to slave station in order of station  numbers 
(ignoring  the  transmission  priority) in accordance  with  the  number of bits 
specified for communication, setting at address 2 0 ~  or 401-1. 

Assignment for storing  the  data  differs  depending on  the set maximum  number 
of link points (256 or 512). 
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3. SPECIFICATIONS 

(1) 256 point  setting 
AssigRrftlentqfFomm,unication~St~ae~,,areaf is described  below when 
the maxlrnwwpmber of link pointeio 256. . For t h k  explanation  the number 
of link points are assumed to have been set as shown  below  for each 
station. 

Station  1 Station  3  Station 4 Station  2 
Receive  (bits) 8 

24  16 16 Send  (bits)  24 
a 48 24 

Not  used ONIOFF data 
- 1  

A 
\ 

(n+7)th  point  to 'n'th point 
i 4 

20H 
Receive  data of station  2  1 st to  8th  pointe 21 H 
Receive  data,.of  station  1  1 st to  8th  points 

22n 
Reorrive data of m i o n  2 17th to 24th  points , 23H 
Receive  data of station  2  9th to 16th  points 

24n 

2811 
Receive  data of station  4  25th  to  32nd  points 2 7 ~  
Receive  data of station 4 17th  to  24th  points 261-1 
Receive  data of station 4 9th to 16th  points 2 5 ~  
Receive data of &ition 4 1 d to  8th  points 

2AH 
Receive  data of station  4  41st  to  48th  points 29n 
Receive  data of station  4  33rd  to 40th points 

to 

3Fn 
4 0 ~  Send  data of rtation  1 1st to  8th  points 
41 H 

Send  data of rtation 1 1.7th k 24th  points 42n 
Send  data of station  1  9th  to  16th  points 

43H Send  data of station  2 1st to  8th  points 
44H Send  data of station 2 9th to 7 8 t h  points 
45H Send  data of station 3 1st to 8th points 
4611 

Send  data of station  4  1st to 8th  points 481-1 

Send  data of station  3  9th  to  16th  points 
47n Send  data of station 3 17th to 24th  points 

49H 
4AH 

Send  data of station  4  9th  to  16th  points 

to I 
5FH 

3-8 

Receive 
data  stor- 
ing area 

Send  data 
storing 
area 



(2) 512 bit setting 
Assignment of communication  data  storage areas is described below when 
the maximum number of link points is 512. For this  explanation  the number 
of link points are assumed to have  been set as shown below for each 
station. 

8 I 24 i 0 I 48 I 
24 I 16 I 24 I 16 I 

ONIOFF data 

(n+7)th  point  Upper  8 bits 'n'th point  (n+7)th  point Lower 8 bits 'n'th point 
A 

/ \ 

4 4 4 
Receive  data of station  2 

1 st to  8th  points 

22H 

to I 
3FH 1 

T 

#H I Send  data of atation 1 

4 2 ~  

43H 

45H 

to 

3-9 

Receive  data of station  1 
1st  to  8th  points 

Receive  data of station  2 
9th  to  16th Doints 

Receive  data of station 4 
1 st to  8th  points 

Receive  data of station  4 
17th to 24th  points 

Receive  data of station  4 
33rd  to  40th  points 

Send  data of station  1 
1 st to  6th  points 

Send  data of station  1 
17th to 24th Doints 

Send data of station  2 ~~ ~ 

9th to 16th  points 
Send data af &tion  3 

9th 6 1 5 t h  points 
S.nd.dda.of station  4 

1 at to WI Doints 

Receive 
, data  stor- 

ing area 

Send 
> data  stor- 

ing area 



3. SPECIFICATIONS - . , . .  

3.5 Data  Communication  with Slave Strtionr  In 256 Point SOU-. 

3.5.1 WiIh AOJ2C25 . . .  

. .. ., 

(1) Sending dam.+om AJYlC22S1 to A O J X 2 5  
When sending  data from AJ71C22S1 to AOH2C25, the  bits sent  from the 
AJ71C2ZS'I Btmer correspdndtb AUWCZal#puts (Y) as indicated below. n .  . .  

A: Head  address of the send data 
area  corresponding  to  the 
appropriate AOJ2C25 

Writing ON/OFF data  to  the  bits in the area corresponding  to  the AOJ2C5 
within the send  data  storing area in Ad71 C22S1 buffer memory turns on/off 
the  outputs (Y) of the AOJS25 corresponding  to each  bit. 
Wrtting '1' to  bit 0 (1st point) of address AH, for example, turns Y20 of 
AW2C-5 ON. 

,OIHT} 
An AOJX.25 handles  the n u m b e r  of .UO points at fixed  numbers  (input: 3; 
points, output: 24 points) regardless of the number of I/O points of an I/C 
module (AOJ2-E56[ I [  1, E28[ I [  1, E32[ 1, E24[ 1) to be connected. 
If a 28-point 1/0 module is connected  to  the AOJ2C25, there are  no outpu 
destination  for  the  latter 14 points and, therefore, C214 send  data is ignored 
In  the case of a  dedicated  input module, output  destination is not availablt 
for 24 output  points and, thus, C214 send data is ignored similarly. 
Example:  When 40 output data  points are  set with the  following systen 

configuration: 
AOJ2C25 1 

(I/O module number 0)  

For 13th to 24th  points, the send 
(I/O module number 1) data is ignored  because  there or 

no corresponding outputs. 
Correspond to send  data 

X4F 
X50 

X5F Y77 
}I Outside  the  range I 
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3. SPECIFICATIONS a- 
(2)  Data received  from AOJ2C25 by  AJ71C22S1 

When receiving  data  by  AJ7iC22S1, the bits in the AJ71C22S1 buffer 
memory correspond to AOJ2C25 inputs (X) as indicated below. 

Receive 
data storing 
area 

Butkr memory 
(n+7)th point  'nYh  point 

8: Head address of the  receive 

to the AOJ2C214 
data storing area corresponding 

Device number 

J 

During  data receiving, bits in the AJ71C22S1 buffer memory that  cor- 
respond  to  the  inputs (X) of the AOJ2C25 are turned ON(l)/OFF(O) in 
response to  turning ON/OFF of the  inputs (X)  of the AOJ2C25.  When  X1  of 
the AOJ2C25 is  turned ON, for example, the first bit (2nd  point) at address 
BH of the AJ71C22S1 is  turned ON automatically. 

W N T ]  
An  AOJ2C25 handles  the number of I/O points at fixed  numbers  (input:  32 
points,  output: 24 points)  regardless of the number of I/O points ,of an I/O 
module (AOJ2-E56[ ]I 1, E28[ I [  1, E32[ 1, E24[ 1) to  be connected. 
If a  28-point I/O module is connected to  the AOJ2C25, there are no  inputs 
corresponding to the latter 16 input  points and, therefore, the  data  received 
by the AJ71C22S1 is all set OFF (0). In the case  of a  dedicated  output 
module, inputs  corresponding to  the 32  input  points are not available and, 
thus, the data  received by the AJ71C22S1 is  all set OFF (0). 
Example:  When  48 input  data  points are  set with  the  following system 

configuration: 

AOJ2C25 

For 17th to 32th points, the send 
data is ignored because there are 
no corresponding outputs. 
Correspond  to receive data 
of the  33rd  to  48th points 

Outside the range I { 1 i i F  
'to 1 
Y77 

C I  I 
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3.5.2  Communication  with  AOJ2C214(81) 

For information on-the AOJ2C214(Sl) buffer memory,  see the AOJ2C214Sl 
Muttidrop  functidn UsW's Manual. 

(1) Data sent from AJ71  C22S1 to AOJ2C21qSl) 
For data  transmission  from the AJ71C22S1 to the AOJ2C214(S1), the 
AJ71C22S1 buffer memory bits  correspond to the AOH2C214(S1) buffer 
memory bits as shown below. 

Send  data 
storing  area 

I AJ71C22 I 1 AOJX214(S1) I 
Buffer memory 

(n+7)th  point  'n"th  point . 
. . 

I 65th to 72nd points 
I 73rd  to eoth pointa 
I 8 1 d t o m p o i n t s  

1oH 
11H 
1% 
13H 
1 4  
15H 
16H 
1 7 ~  
18ti 
1% 
1AH 

Buffer memory 
(n+'/th  point  'n"th  point 

A: Head  address of the  send  data 
storing  area  corresponding  to 
the  AOJ2C214(Sl)  remote 

Writing ON/OFF data  at  each  bit in the  send  data  storing  area of 
AJ71  C22S1 buffer memory corresponding to AOJ2C214(S1) turns  the  bits 
ON/OFF in the receive data storing area of AOJ2C214(S1) buffer memory. 
Writing '1' to  bit 0 (1st point) at address AH, for example, sets "1'  at bit 0 
(1st point) at address '0' of AOJ2C214(Sl). 
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3. SPECIF 

(2) Data received by AJ7lC22Sl from AOJ2C214(Sl) 
When receiving  data  from  the AOJ2C214(Sl), the AJ71C22S1 buffer 
memory bits correspond to  the AOJ2C214(Sl) buffer memory bits as  shown 
below: 

Receive  data 
storing  area 

BH 
(B+t) H 

@+2) 
(B+3) H 
(B+4) H 

(B+6) H 
@+5) H 

@+7) H 

@+9) H 

(B+8) H 

(B+lO)n 

I AJ7lCZ2 I 
Buffer memory 

(n+7)th  point 'n'th point 
I I 

3oH 
31 n . 32H 
3??+l 
34H 
35H 
3Bn 
3714 
38n 

L _ _ _ - _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ - _ J  
8: Head  address of the  receive 

data  storing  area  corresponding 
to the AOJ2C214(S1) 

Buffer memory 
(n+7)th  point  'n"th  point 

i 17th to 24th points 
I 25th to  32nd  points 

Writing ON/OFF data to send  data  storing area of AOJ2C214(Sl) buffer 
memory turns  the  bits ON/OFF in  the AJ71C22S1 buffer memory cor- 
responding to  the AOJ2C?14(Sl) buffer memory bits. 
Writing "1' to bit 1  (2nd  point) at address 3 0 ~  of the AOJ2C214(Sl), for 
example, sets "1' at bit 1  (2nd  point) of AJ71C22Sl. 
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3. SPECIFICATIONS 

3.6 Data  Communication WSUI SlwoStethna tn 512 Bit S a t h g  

3.6.1 ComrrtunicaHon - with  Ao32C25 

(1) Sending data from AJ71C22S1 to AOJ2C25 
When sendlng data from AJ71C22S1 to AOJ2C25, the bits sent from the 
AJ71C22S1 buffer  memory correspond to AOJ2C25 outputs (Y) as  indi- 
cated below. 

(a) If the preceding station uses up to upper 8 bits 

1 AJ71C22 ] I AOJ2C25 I 
Buffer memory 

"n"th  point 'n"th point 
Device  number 

(n+7):h point I (n+7)th  poiht 1 

Send 
data 
storing 
area 

1 (uppar 8 bits) 1 1 (lower 8 bits) 1 
,I b e d  bv the Drecedina  station 

A: Head  address of the  send 
data  storing  area  corresponding 
to the AOJ2C25 

+ 7  p'i 
I I l l  

I l l  I I 

I I I I I I I  

I l l  

(b) If the,prepedingC-@ation uses only lower 8 bits 

AJ71CV I I AOJ2C25 
Buffer memory 
"n"th  point 'n"th  point 

Device  number 

(n+7)th  point 
+ 7  

A: Head  address of the  send 

to the AOJ2C25 
data  storing area corresponding 
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(c) In sending  the data, writing ON/OFF data to the  bits  in  the area 
cprresponding  to  the AOJ2C25 within Uy send  data  storing area in 
Ad71 C22S1 buffer memory turns on/off the  outputs (Y) of the AOJ2C25 
corresponding  to each bit. 
For example, writing .l' to bit 0 of address AH in the  case of condition 
(a) or writing "1' to  bit 8 of address AH in the case of condition (b), turns 
Y20 of  AOJ2C25 ON. 

An AOJ2C25 handles  the number of I/O  points at fixed  numbers  (input: 32 
points,  output: 24 points) regardless of the number of 1/0 points of  an 1/0 
module (AOJ2-E56[ I [  1, E28[ ] [ 1, E32[ 1, E24[ 1) to be connected. 
I f  a  28-point I/O module  is  connected to  the AOJX25, there are no  output 
destination for the latter 14 points and, therefore, AJ7lC22Sl send  data is 
ignored.  In  the case of a dedicated input module, output deStination is not 
available for 24 output  points and, thus, AJ71C22S1 send  data  is  ignored  in 
the same  way. 
Example:  When 40 output data points are set with  the  following  system 

configuration. 

AOJ2C25 
(I/O module number 0)  

(I/O module number 1) 

X4 F 
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(2) '. ,Data nrcehred,from A W C 2 6 ~  by AJtS22S1 
1 , , receivinQ data by.AJ71C22S1, the brts in the  AJ71C22  buffer memory 

correspond't6 AbJ2k25 inputs o() as indicated below. 

. .  (a) W,hen the preceding statjlon uses up to upper 8 bits 
. . , '  

[ AJHC22 I I AOJ2C25 I 

B: Head  address of the  receive  data 

the AOJ2C25 
&ring area correrpondingto 

(b)  When the preceding station  uses only  lower 8 bits 

1, & 7 l C 2 2  I AOJ2C25 I 
Buffer memory Device  number 
Wtb point  'n"th  point 

(n+7)th  point 

B: Head  address of the  receive  data 

the AOJ2C25 
storing area  corresponding  to 
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(c)  During  data receiving, bits  in  the AJ71C22S1 buffer memory that  cor- 
respond  to the  inputs (X) of the AOJ2C25 are turned  ON(l)/OFF(O) in 
response to turning ON/OFF of the  inputs ( X )  of the AOJ2C25.  For 
example, when X1 of the AW2C25 is  turned ON, bit  1 of address BH of 
the  AJ71C22Sl is  autgmtically  turned ON (1) in  the  case of condition 
(a), and  bit 9 of address BH of the AJ71C22S1 is automatically turned 
ON  (1) in  the  case of condition (b). 

An AOJ2C25 handles  the number of I/O points at fixed  numbers  (input:  32 
points,  output: 24 points)  regardless of the  number of I/O points of an I/O 
module (AOJ2-E56[ I [  1, E28[ I [  1, E32[ 1, E24[ I) to  be connected. 
If a 28-point I/O module  is  connected to  the AOJ2C25, there are no  inputs 
corresponding  to  the  latter 16 input  points and, therefore, the  data received 
by the AJ71C22S1 is  all set OFF (0). In  the  case of a  dedicated  output 
module, inputs  corresponding  to  the  32  input  points are not available and, 
thus,  the  data received by the AJ71C22S1 is  all set OFF (0). 
Example:  When 48 input  data  points are  set with  the  following system 

configuration: 

AOJ2C25 
(I10 module  number 0)  

Correspond  to  receive  data 
of the l e t  to 16th  points 

For 17th  to 32th  points,  the  send Y2B 
data is ianored  beowee there are (I/O module  number 1) 
no  correiponding outputs. 
Correspond  to receive  data 
of the  33rd  to 48th points X4F Y6F 

Outside  the range I { I :6oF 
io- I 
Y77 

L 
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3.6.2 . .  with 4(Sl) 
. .  . : -f , .  

. -  (1) Data sent from AJ71 C-1 to A~&~WI(SI) 
7. . For eendingdatafrom AJ71C22Sl  toAOJ2C214(Sl),  AOJ2C214(Sl) buffer 

memary bit$ Cort'eSpond to-ASfr.Ca2ST  buffer memory bits as shown 
$ 1 . .  below. . *  

. .  . .. . . . .  (a)  When .. the ^_" . preceding  station uses up  to  upper 8 bits 

I AJ71 CL291,. 1 
Buffer memory 

I AOJ2C214(Sl) I 
Buffer memory 

'n"th point 'n"th point 

'1On 
l l n  
1% 
13H 
14H 
1% 

A: Heqd address of the send data storing 16H 
area corresponding to AOJ2C214(Sl) 1711 

(b)  When the  precedng station  uses only  lower 8 bits 

I AJ71C22S1 I 
Buffer memory 

'n"th point 'n"th point 

'1On 
11H 
12H 
13H 
141-1 
1% 
16H 
1 7 ~  

area corresponding to AOJ2C214(Sl) 18n 
A: Head address of the send data storing 

I AOJ2C214(Sl) 1 
Buffer memory 

(c) During sending  the data, writing ON/OFF data  to AJ71C22Slbuffer 
memory bits switches the  corresponding AOJ2C214(Sl) buffer memory 
bits  on/off.  Writing "1' to  bit 0 of address AH in the  case of condition 
(a) and  to  bit 8 of address AH in  the  case of condition (b) sets "1' at bit 
0 (first  point) of address 1 0 ~  of AOJ2C214(Sl). 
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3. SPECIFlCATION-S - .  C . ,  . . . - .  , .  

- .  ' 

(2) Data received by AJ7lC22S1 from AOJ2C214(Sl) 
When receiving  data  from AOJ2C214($1),  A171  C22S1 buffer memory bits 
correspond to AOJ2C214(Sl) buffer memory bits as shown  below: 

(a) When the  preceding  station uses up to upper 8 bits 

Receive 
data 
Btoring 
wea 

f AOJ2C214(S1) 
Buffer memory Buffer memory 

'n"th  point  'n"th  point 
(n+7)th point  (n+7)th  point 

(upper 8 Mb) (lower 8 bits) (n+7)th  point 'n"th  poin 
Not u w d  I I 

'(B-I)H -1 1 Used by the preceding  station 
BH 

4-m I I lsttosthpoints 1 Q t h t o l g t h ~  I lsttosthpoinb 

B: Head  address of the  receive  data  storing 
area  corresponding  to  AOJ2C214(Sl) 

I 49th to 56th points 
3fH 

(b)  When the  preceding  station uses  only  lower 8 bits 

data 

Receiv 

storing 
area 

AJ71 C22S1 

Buffer memory 
I 

*n"th  point  "n"th  point 
(n+7)th  point  (n+7)th  point 

I (upper 8 bit.) 1 I (lower 8 bib) 1 

B: Head  address of the  receive  data  storing 
area corresponding  to AOJ2C214(S1) 

Buffer memory 

(n+7)th  point 
Not  used I I 

"n"th  point 

C I I  I 
i 1st to  8th  points 
I 9th to 16th points 
I 17th  to  24th  points 
I 25th to  32nd  points 
I 33rd to 40th points 
1 41st to 48th mints $1 
I 65th to  72nd  points 

(c) In  receiving  the  data by  AJ71C22S1, writing ON/OFF data to the  send 
data  storing area in AOJ2C214(Sl) buffer memory switches  the  cor- 
responding AJ71  C22S1  memory bits on/off. 
For  example,  writing "1' at bit 1 (2nd  point) of address 3 0 ~  of 
AOJ2C214(Sl) sets "1 to  bit 1  (2nd  point) of address BH of  AJ71  C22S1, 
in the case  of condition (a), and  to  bit 9 of address of  AJ71  C22S1, in 
the case of condition (b). 
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3. SPECIFICATIONS I *  

3.7 I/O Signals between PC  CPU and AJ71C228.1 
The AJ71C2ps1 PC CPU. I/O numbers are listed below. The  actual device 
number w i l t  depend on the I/O unit position. 

The device numbers indicated assume that the AJ71  C22S1 has  been  loaded in 
stot 0 of tfm main base unit. 

Signal  Direction: M 7 1   C n S l  to PC CPU I Signal Dir.ction: PC CPU to AJ71 C22S1 
Device Description Devbe 

Number Number 

x0 Y10 
(2) Off indicates  pre-transmission 

oequenoe or an error. (Seo 
Section 5.2.2.) 

During  data  transmission  sequence 
(1) On during  normal  data  trans- 

mission  sequence. 

~ 

PreXiinsmission  sequence errw 
(1) On indicates  an error during 

(2) Switched off when Y11 is 

Data transmission  sequence  error 

x2 
(1) On indicates an error during 

data  transmission  sequence. 

x1 Y11 pre-transmission  sequence. 

turned on. (See Second 5.2.1 .) 

(2) Switched off when Y11 is 
turned on. (See Section 5.2.2.) y12 

xc 
x3 

Resurved 

I WDT fwatch  doa  timer) error I Y l P  

XD 1 Switched  on  when  the AJ71C22S1 I 1 WDT times out. I 1 Reserved YF 

Description 

4J71 C22S1 start 8ignal 
(1) Switchod  on  to  start  up  the 

AJ71C22S1 and  kept  on 
during  operation. 

(2) Switched off to stop  transmis- 
sion. (See Section 5.2.) 

Error reset signal 

Used to  switch off X1 or X2. (See 
Section 5.2.1 and 5.2.2) 

~~ 

Reserved 

I POINT I 1 
YF corresponding to X0 to XF may be used as internal relays. 

(2) Y12 to Y1 F are used by the OS and, therefore, a  sequence  program  cannot 
use  these  outputs. I f  they  are used by the sequence  program,  the 
AJ71 C22S1 functions cannot be guaranteed. 
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4. HANDLING 
4.1 Handling Instructions 

(1) Protect the AJ71  C22S1  from  impact. 

(2) Do not touch  the  printed  circuit board. 

(3) Do not allow conductive  debris to enter the  unit. 

(4) Tighten  terminal screws  as indicated below: 

I Screw 1 Tightening  Torque kg'cm (Ib. in) 
RS422 terminal acrew 8 (6.93) to 14 (12.13) 1 I Unit mounting screw (usudiy not required) I 8 (6.93) to 12 (10.39) I 

(5) To load  the  unit  onto  the base,  hook the  two lower hooks  into  the  cut out 
and gently swing  the  unit  into  place.  Ensure  that the  top  latch engages. 
To  remove the unit, press the  top latch  and  swing the unit out  before 
removing  from  the  base unit. 
For details, refer to  the User's  Manual of the CPU to  be used. 
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4. HANDLING . . r .  .' . i,, . ,  - .  

4.2 Nomenclature I 

Operating  status,  error 
and  monitoring  LEDs (See 
Section  4.3.) 

I. . 

Test mdde DIP switches I 
sw11 is used to s e l e c t  
the  unit  loopback  test. 
Other  switches  are  not 
used. ( S e e  Section 4.4.1 .) 

SW12  to  SW24  should be 
set as indicated  in  Section 
4.4.1. 

RS-422 Terminal  Block 
For  connection  to  slave 
stations.  M4 x 0.7 (Metric 
screw) terminal screw. 
(Refer  to  Section 4.7 for 
the  method of connection 
to  slave  stations.) r 

S T A W  NO. 

NO. 

1: FG 

S h e  Station I/O  Monitoring  Dials 1 
Used to select the  data  to be monitored. (See Section  4.2.2.) 
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4.3 LEDs 

LED Area 
LED I Meaning of LED 

I 

RUN I Normal  run 

SCAN I m e m e  
Data tranrmirrion  re- 

sFT E. Pre-tranrmirrion  re- 
quence  error 

SCAN E. Data tranrmimion  re- 
quence  error I RS-422 communica- 

SI0 E. tion error  bv loODback 
relfcheck 

. .- *I 
3 
4 

Slave  I/O  monitoring 
(See Section 4.4.2.) 

I 

MIKT E. Slave I/O monitoring 
error 

CPU RIW I with  CPU 
Communication status 

LEO OFF 

Normal 

Stand  by Data bohg transmitted 

WDT error 

Error Normal 

Error I Normal 

Sending  Stand by  or error 
Recehrlng Stand  by  or error 

On indicate8  that  the  correrponding  bit is 1 
and off indicate8 tho bit  is 0. 

Error 

Flickers  during  communicatlon ( O f f  during com- 

Normal 

munication  with CPU) 

Initial 
state of 

LED 
ON 

OFF 

OFF 

OFF 

OFF 

OFF 
OFF 
OFF 

OFF 

OFF 

ON 

For further  information on the  error  indicator LEDs,  see Section 7.2. There LEDs  are rwitched off 
by the  error reset signal ( Y l l ) .  
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4. HANDLING ~~ , 

4.4 Settings 

4.4.1 DIP idiches 
. .  

SW11 
gw12 
SWl9 
$Wl4 

8% 
6 W l 7  
$Wl0 

sw21 
sw22 
8W23 
SW24 

ON 
1 
2 
3 
4 
5 
6 
7 
8 

1 
2 
3 
4 

ON 

. _  

DIP Switch Area Switch 
Number 

. switch. Position 
OFF ON Remark8 

Normal SW11  should be set to OFF 

See Section 4.5. SW11 hx::L during  normal  operation. trammiwion Testing 

c 

c 

SW17 . 
These wjtche8 should be ret ao shown on  the left to ensure normal 
transmission.) 

J 
IPOINT~ 1 
( T h e C  CPU should be reset after changing the DIP switch setting. I 
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4. HANDLING 
-#€tSEC*A 

4.4.2 Dial settings 

(1) Settings 

In 'Not used'  mode  or 
when transmission 
priority  has  not  been ret  
to  the  select station, the 
MNT.E  LED is  lit  and 
LEDs 0 to 7 go off. 

In 'Not used' mode, the 
MNT.E LED is  lit  and 
LEDs 0 to 7 go off. 

If the set value  exceeds 
the  communication  data 
point setting,  the 
MNT.E.LED is lit  and 
LEDs 0 to 7 go off. 

Example: 
Receive and  send  data areas  are assigned in the buffer memory  as  shown. 

Station 1 Monitor  Setting  Staion 7 Station  3 
STATION No. 

Send 0 16 points 8 points 24 points 
. . . . . Sets  Station 3. 

@-J . . . , . Sets  send data. 

Receive 16 points 24 points 8 points 
B Y E  No. 

. . . . . Sets the  3rd byte. 
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4. HANDLING r 

(a)  When the maximum number of link  points  is 512: 

When the  maximum  number of link  points is 256: 
. 18uffaz.mwryl 

When the  maximum amber  of link  points  is 512: 
.I (8u#.r mmory) 

2 0 H  
21 ti 
22n 
2311 
241-1 
2 5 ~  
26H 
' to 
3FH 
*OH 
41 t i  
4 2 ~  
43H 
44n 
4 5 H  
lq6H 

to 
5FH 

. .  .. 
, .  

. ' 
' 1st  byte - Station 1 
2nd  bytn - Station 1 
3rd byte - station a 
161 byte - Station S - 

~ 
1.t byk - statlon 7 

I 2 n d b y t e - S t a i o n 7  
- *1 

1st byte - Station 7 
2nd byte - Station 7 

The  above retting deeignates eddr& 4 3 ~  In the 
buffer  memory. 

*1: Received  data  storing  area 
*2:  Send  data  stroing area 

*2 

2oH 

22H 
23H 

to 

21 H 

3Fn 
40H 
41 H 
$ 2 H  
43n 

to 

5Fn 

d b y @ . -  Station t 

1 st b$te - Station 7 1.tbyt.e - Station 7 
3rd byte - Station  1 et byte -'Sta@on,a 
1st  byte - Station  1 I 

I 
*1 

- *2 

Tho above setting  dorlgnater  upper 8 bits at address 
4 1 ~  in the  buffer  memory. 

I 

(2) Monitoring  status 
LEDs 0 to 7 atthe front  panel of the AJ71 C22S1 indicate  the ON/OFF status 
of each Mt In the specified 8 points. 

(a) When the lower byte  is  specified: 

4 

The LEDs corresponding  to  bits 
containing  1 are switched on. 

(b) When the upper  byte is specified: 

Address ret  by the  dials LED 
I (n+15) (n+13) (n+l l )  (n+S) (n+7) 'n"th  point ,-a o 

I '--' 
Thq LEDs corresponding  to  bits 
containing  1 are switched  on. 

POINT I 
(1) The I/O data  to  be  monitored  changes as the  dial  is moved. There is no 

(2) The MNT.E  LED indicates  that any dial  has  been set to an invalid  position. 
need to reset the CPU when the  specified  byte  is  changed. 
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4.5 Unit Loopback Test 
Cheeks the communication  status of the AJ71C22Sl RS-422 interface. 

(1) Pre-test procedure 

(a)  Set  SW11 to ON. 
(b) Wire the RS-422 interface as shown below. 

Sd 
I F d  I 

(c) Reset the PC  CPU 

(d) Setting for the number of slave stations, the  transmission  order,  and 
the 1/0 data  points, etc. is not necessary. 

(e) The PC  CPU operating  status may be either RUN or STOP. 

(2)  Test 

Data sent  from terminals SDA and SDB is  received 
by RDA and RDB, and  the  received  data  is  checked 
against  the sent data. 

(3) Result Data flow 

If communication is normal, the SI0  E.LED remains 
off and  the SD and RD  LEDs flicker. 
If communication is faulty, the SI0  E.LED is lit to 
indicate  that a) the  cabling  is  not as specified 
above  or  any cable is broken or b) the AJ71C22S1 
hardware is faulty. 

c 
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4.6 Wlrlng  Instructions 

for r e W e  operation, protect atc nrlrhrg against! noise.. 
. 

(1) Keep cables carrying data at, least 'IoBMm (5.94 inch)  away  from main 
circuit  wiring,  high  voltage cables  and normal PC input and output  wiring. 

(2) Ground . shield " .  . wires of  cable shields  at. one point  only. 

43) Use W,a.okierb.- feF.6manwaion tu t h e  RS-422 terminal  block ( 

- 

. ,  ' 1 .  , 

(Terminal screw diameter = 4mm (&tU Inch)). 
-P 

i 

Y 

I 

V 

I 

I 

" 
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4.7 RS-422  Wiring  and  Terminal  Resistor  Connection 

Connect the AJ71  C22S1 and slave stations as shown M o w .  

(1)  The  AJ71C22S1 should be located at the end of the system  as  shown 
above. 

(2) The following  terminals must be connected  between  stations: 
* SDA (or RDA) and SDA (or RDA) 

SDB (or RDB) and SD'B (or RDB) 
* SG and SG 
* FG end FG (not  provided  on  the AaJ2C25. The shield must be 

grounded at one point.) 

AOJ2C25 AOJ2C214(Sl) 

Set either  of SW22 or SW23 
to ON (external  connection 
of resistor  not  required). 

(3) The terminal resistor must be set in the final  station as follow: 
The terminal resistor is  used to prevent data  communication errors. 

 REMARK^ 
The  terminal  resistor  is  used  at  the  setting  and/or  receiving  port of end stations to  protect 
transmission  signals.  In  the AJ71 C22S1 system, this  terminal is required at one  port  only  because 
the same cable  is  used  for  data  transmission  and  receiving. 

(1)  The  AJ71  C22S1 has a built-in  terminal  resistor. 
(2)  Refer to appropriate manuals for the AOJ2C25 and AOJ2C214(Sl) station 

number switch settings, etc.. 

4 - 9  



5. CONTROL 
T ?  

5. CONTROL 
5.1 Control Procedure 

AJ71 C22S1 
transmbrion 

Pre-:m~&- Data transmission Data transmission 
soqwnce 

1 , 8 

500 msec I - 
I I 
I I 
I I 

I 

I 
I 
I 
I 
I 
I I 

Y10 I 
(Start signal) 

x0 I 
~~ 

(Data transmission sequence  being executed) 

Approximately 500 msec after Y10 is  switched on, the pre-transmission 
sequence  checks the link status and I/O points. 
The pre-transmission  sequence refers to  the  processing in which  the 
connection  with  a slave station, number of I/O points, etc. are  checked. 

When the  pre-transmission checks are m p l e t e ,  the  data  transmission 
sequence is  started automatically and X0 b switched on. 
For writing  data to and  reading  from theAJ71 C22S1 with  the PC  CPU, write 
a sequence program so that read/write is executed only after the execution 
of the pre-transmission  sequence  has  been executed. 

The data  transmission sequence refers to  the  processing in which  the 1/0 
data  is sent to and received  from a slave station. Data communication  is 
executed in  the order of the  station  numbers set by the transmission 
priority order setting. After the  communication  with  all  the set slave sta- 
tions has been completed, communication  is  executed  with  the  first slave 
station again, thus  communication  is executed cyclically. 
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’ 5. CONTROL 

5.2 Error Control 

5.2.1 Pre-transmission sequence mor control 
i 

(1) If an error occurs  during  the  pre-transmission sequence, communication 
with alt slave s t a t i m  Is stopped and: 

(a) X1 in the AJ71C2281 swhches on; 

(b) The SET E.LED ts lit; 
(c) The error code is written to buffer  address 6 0 ~ .  

(For error codes, w e  Sectlon 7.1) 

(2) To  resume the pre-transmission sequence: 

(a) Switch on Y11 in  the sequence  program to reset the error. 
(X1 turns off automatically.) 

(b) Switch on Y10 in  the sequence  program. 

(3) Error and restart control  timing chart 

AJ71 C-1 
transmission scan Pre-transmission sequence 

I ,- Error 
Pre-transmission sequence 

I occurrence 
I 
I Approx. I 
I 500 msec I 
I - 
I I I 
I I I 
I I I 

I I I I I 

Y10 
(Start signal) 

x1 
(Pre-transmission sequence error) 

Y11 
(Error  reset) 

(a)  Arrange for  the error detection  signal (Xl) to switch  on Y10 in  the 

(b) Switching Y11 on automatically switches X1 off. 

(c) X1 switching off causes Y11 to switch off. (part of the  sequence 

sequence program. 

program) 

(d) Switch  on Y10 in  the sequence program, to restart the pre-transmission 
sequence. 
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* 
5.2.2  Data  transmission sequence error  control 

If an error occurs  during  the  data trarmmiesion sequence;mmmunication 
with all slave station  is  stopped and: 

(a) X2  in  thsAJ71W251  switches on and X0 off. 

(b)  The SCAN LED turns cdf and the SCAN E.LED is lit. 

(c)  The error code  is  written mbuffer address 6 0 ~ .  
(For error codes,  see Section 7.1 .) 

To restart the data  transmission  sequence: 

(a) Turn on Y11 in the sequence  program to reset  the error. (X2 turns off 

(b) Turn  on Y10 in  the  sequence  program to execute  the  pre-transmission 

Error and  restart  control  timing chart (For error codes, see Section 7.1 .) 

automatically.) 

sequence. 

AJ71 C22S1 
transmission scan Pre-transmission Data transmission Error 

sequence  sequence 
I Pcurrence I 

Pre-transmission Data transmission 
requence requence 

Approx. I 

500 msec 1 

I 
I 

I 

I 
1 

1 1  I I 
I 

x10 
(Start signal) 

x0 
(Data transmission 
sequence being executed) 

I 
I I 

x2 
(Data transmission sequence error) 

Y11 
(Error  reset) 

(a)  Arrange for the error detection  signal X2 to switch off Y10 in the 

(b) Switching Y11 on automatically switches X2 off. 

(c) X2 switching off causes Y11 to switch off (part of the  sequence  pro- 

(d) Switch on Y10 in  the  sequence program, to  restart  the  pre-transmission 

When a  data transmission sequence error occurs; 

(a)  The  AJ71  C22S1  (master) buffer data  remains  unchanged. 

(b)  The AOJ2C214  (slave) buffer data  remains  unchanged. 

(c)  The AOJ2C25 (slave) outputs (Y) are all  switched off. 

sequence  program. 

gram). 

sequence. 

I 

I - 
.... 

,f 

I . 
? 

i 
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5. CONTROL W i L l S G A  

5.3 Control  Mode  when  Link-off Strtlon I8 Set 
(1) Control mode in link-off  status 

-2 (a) Setting  and  cancellation of link-off  station 
To set or cancel  the  link-off  status of a  specific  station, write '1' (link-off 
set) or '0' (link-off canceled) to the bit corresponding  to that station in 
address 1 FH in the buffer memory. 
For details of buffer memory, refer to  Section 3.4. 

(b) Sendhceive data in link-off status 

1) Send  data 
All OFF data is sent to the  link-off  station  regardless of the data 
written  to  the  send data storing area for the station  for  which  the 
link-off  is set. 

2) Receive data 
OFF data (0) is set to  all  bits in the receive data  storing area 
corresponding  to  the station  for which the tink-off is set rebardless 
of the  data received from the slave station. 

(c) Timing chart 
The timing chart of the  control  procedure when the  link-off  station  is 
set is shown below. 

pre-transmis- Data transmission Data  transmission Data  transmis- D,ata transmis- 
sion sequence Sequence sequence  (link-off status) sion  sequence slon Sequence 

Ap rox. 
d ' m s e c  j e I 

I - - - -  - - - - _  - I I I 

Y10 I I I I I I 

(Start  signal) I 

I I I 
I I I 

x0 I h I 4 I 
(Data transmission 
sequence being executed) Send/receive  data all OFF 

The  link-off  station is set  at 1 FH The  link-off  status  cancel  is set  at 1 FH 
(Write "1' to  the  corresponding  bit)  (Write "0' to the  corresponding  bit) 
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5. CONTROL 

(2) Control mode if an error occurs drakrg l i nkd f  status 
If an error occurs with the I;snk-offsstWon w other slave station, the master 
station  stops  the  data transmission sequence. 
After resetting  the error, turn  the start signal ON, and  the  pre-transmission 
sequence k ekecuted approximately 500 msec after the  turning ON of the 
signal. I The saortion is again placthrl in the  link-off  status when the data 
transmissin sequence starts. 
The timing chart of this  processing Is shown below. 

Pre-transmiS  transmission Data  tranSmiSSion 
Data 

Pre-transmiS Data  transmission 
l sequence , (link-off StatUO) Approx. I sequence I (link-off status) 

sequence 
Approx. I 

500 msec 7 
sequence 

+ 1 500 msec 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 

Y10 
(Start signal) I 

x0 I 

(Data transmisaion  sequence being exec 
I 
I 
I 
II 

x2 
(Data transmission  sequence  error) I 

I 

I 
I 
I 

I 
I 
I 
I 

Y11 
(Error  reset signal) 

I 
I 
I 

I 
I 

I i - - Occurrence of error 

- -  Setting  link-off  station 

IREMARK] 
The  setting for the  link-off station  is  not  cleared  when an error  occurs (X2 ON) or  when  the  error  is 
reset (Y1 1 ON). 
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5.4 Transmission  Delay Time 

During  transmission between the AJ71C22S1 and any slave station, there  is a 
delay until  one receives data  from the other. The delay time  per  station  can  be 
calculated by  the following expression.  When there are  more than  on slave 
station, the delay times of all  stations must be added. 

Delay time = ($  ) x 0.74+ (i) x 0.86+ 6.1 msec 

5.5 Transmission  Break  Detection Time 

(1)  Slave stations  detect  that the AJ71  C22S1 has  stopped  transmission in  the 
order set in the transmission prld'rity, starting at the slave station next to 
the last station to communicate with  the AJ71  C22S1. 

I. . 

Example: 
When the AJ71  C22S1 stops  transmission  during  communication  with  sta- 
tion 3 with  the  transmission  precedence set in station  order 5, 2, 3, 1  and 
7, the transmission break is  detected  in  the  following order: station 1, 7, 5, 
2, 3. 

(2) Times required to detect  the  transmission break: 

(a)  The first  station  detects the break a maximum of 500 msec after the 

(b)  Time for  detection between  slave stations 

AJ71  C22S1 stops transmission. 

10 
K 4 X ( 6  +4 '+')+2rnsec 

IPOINT~ I r (1)  The  AOJ2C25 switches  all  outputs off after detecting  a break in transmis- 
sion. 

I (2)  The  AOJ2C214(Sl) buffer  data is retained after transmission is stopped. I 
I (3) The PC  CPU can  detect  a break in AJ71C22S1 transmission  from  the 

ON/OFF status of XO, X1 and X2. I I I 
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6. PROGRAMMING L' 

6. PROGRAMMING 
6.1 -8 M b $ c 8 m m l q  

(1) The AJ71C22S1 bu#er memory data is initialized by: 
(a) Resetting  the PC  CPU 

(b) SwitCMng the PC power off 
(2). The initial  data in the buffer memory is  written to  the AJ71 C22S1 operating 

system (OS) after Y10 switches on. Hence data at buffer  addresses OH to 
18H cannot be rewritten  during  the  pre-transmission of data  transmission 
sequence. 

(3) For transmission  delays between the PC CPU and slave stations, see 
Section 5.4. 

(4) F o r  information on  the FROM and TO instructions  used for data com- 
munication  with  the P'C CPU, see the ACPU programming Manual. 

C . 
n 

? 

P" 
b.. , 

6- 1 

Y 



. .  , 

6.2 initial  Data  Write  Program 

PO 

See Section 3.4 for buffer memory addresses. 

 PROGRAM CONDITIONS] 

(1) AJ71C22S1 I/O assignment .............. XCO to XDF,  YCO to YDF 

(2) Number of slave stations ................... 6 

(3) Transmission precedence ................. Station 1, 2, 5, 6, 4, 3 

S.C. s.c- ' 5.c- &c- S.C. 8.0- 

(4) Number of bits communicated 10 ,> 
t ionl UonS Uon5 lion4 tion3 tlonl ......... 

8mt 
8 3 2 1 8 0 0  

18 16 18 8 32 8 

[PROGRAM EXAMPLE I 
X1 lnttld aeUlng W t o  command - 
x1 Y W  

CJ -' PO --- 
I Y  --it A I  -1 Movp Set the  number of slave  stations - M) ~6 - ~ -  

I MOVP 
Set station 2 to precedence 2. 
Set station I to  precedence I. -. ~1 ~2 

I MOVP -' D2 H63 
-- 

~ -1 MOVP I W T E .  
I MOVP I H~WL. 

Set rtation 5 to  precedence 3. 
Set station 6 to precedence 4. 

1 - 
MOVP I He5 

Set station 3 to precedence 6. -. D6 MOVP 1 ~ 6 4  

Set station  4 to precedence  5. -. ~5 -- 

1 MOVP I K m F - .  Set rtation 1 inputs  to 16. 
~ _ _ _ _  

I MOVP I W-L-. Set station 2 inputs  to 8.  
I - 

MOVP 

-. D l5  KO MOVP 

-. D l4  KO MOVP 

-' D l3  K16  MOVP 

-' D l 2  K32 -- 
-- 
--- 

- 020 K16 MOVP - 
MOVP K8 

Set station 3 inputs  to 32. 
Set rtation 4 inputs  to 16. 
Set station  5 inputs  to 0. 
Set station  6 inputs  to 0 .  
Set station 1 outputs  to 16. 
Set station 2 outputs  to 8.  
Set station 3 outputs  to 32. 
Set station 4 outputs  to 8.  
Set station  5  outputs to 16. 

-1 MOVP  Set station 6 outputs to 16. 

i When the Wting for the maxlmum numkr of link 
point8 is 512. (setting  not  necessary for 258) 

W r b  tho  number of eatlons and transmluion 
precedence to buffer addremwa OH to SH. 
Write the  number of Inputs to buffer addresses 
9H to EH. 

to lSH. 
Write  the  number  output8 to buffer addrersea 11H 
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6. PROGRAMMING Y 

6.3 Start-up and Error Reset Program 
Assume the AJ71Q22Sl YO assignment to be XCO to XDF,  YCO to YDF. 

M1 

Dummy 
A I  -1 BCD I 

6-3 

Cawart start-up signal  into pulse. 
Switch YDO on  to start-up providing 
error flags XC1 and XC2 are off. 
Switch Y W  off to stop start-up if an 
error has  occurred or emergency 

X1 1 on and reset the error. 
Switch R on after error  removal to  turn 

Check that XC1 or XC2 has switched 
off and  turn off YDl. 

Read the error code  to buffer  address 
6on at error  occurrence. 

Indicate  the error  code. 



6. PROGRAMMING - W L C - A  

' 6.4 Communication  Programs 

6.4.1 The  program to write send data 

This  program writes data  from the PC CPU to  the AJ71C22S1 send buffer 
memory  area. 

IPROGRAM CONDITIONS~ 

. .̂  

.- . 

(1) AJ71C22S1 I/O assignment .............. XCO to XDF, YCO to YDF 

(2) Number  of  slave stations ................... 3 
(3) Number of bits  per station ................ Outputs I 8 ' 8.ctlon / 1 1s 8 

(4) MO to M7 OWOFF data  is  echoed at the 1st to 6th  output  devices at sta- 
tion 1. 

IPROGRAM  EXAMPLE^ 
To control  the ON/OFF statuses of outputs at station 1 

t+ M10 XC1  XC2 XCO ~ 

-1 1 MOV I K2M-l Write MO to M7 ON/OFF data to 
(Write command) W 

Write DO data  to AJ71 C22S1 
buffer  address 401-1 to  send  to 
station 1. I number g C 0  to 1 AJ71 C22S1 I/O 

Upper 2 digits of 

XDF,  YC to YDF) 

I 

Data  transfer  destination  address 
(AJ71 C22S1 buffer  address (See Section 3.4.5)) 
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(1) Data  is  written  to  the  specified  addtosses  ,(output data area) in the 

AJ71  C22S1 buffer memory by  the TO instruction  and  is  then automatically 
sent from the AJ71 C22S1 to slave stations. 

(2)  Data  sent to stations 1 to 3 is written to the following AJ71  C22S1 buffer 
addresses: 

M'i&rnum Number ef i i n k  
Points: 51 2 Points: 256 

Maximum  Number of Link 

Lower 8  bits at address 4 0 ~  Lower  8 bits at address 4 0 ~  

Lower 8 bits at address 41 H Upper  8  bits at address 40n 

Lower 8 bits at address 42n Lower  8 bits  at address 41 H 

Send data at te 8th 
in station  1 
Send data at 'st** 8th 
in station 2 
Send  data at 9th to 16th 
Doints in station 2 
Send  data at 1 st to  8th points 
in station 3 Lower bits .t 43n Upper  8  bits at address 41 H 

I IMPORTANT 1 
Data storing  method in the  send  data  storing area differs  depending  on  the 
set maximum number of link points (256 and 51 2). When the  setting  is '256', 
data is  stored in units of 8 bits as MO to M7 in the example program. Upon 
execution of the TO instruction, '0' (OFF) is written to  all  upper 8 bits. 
When the  setting is '512, data  transmission  should be executed in units of 
16  bits (1 wortf). 
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6.4.2 The  program  to  read  receive  data 

.. 

 PROGRAM CONDITIONS] 
(1) AJ71C22S1 I/O assignment .............. XCO to XDF, YCO to YDF 

(2) Number of slave  stations ................... 3 

(3) Number of bits  per  station ................ m i  Out ’ - 2  I OIcU 8 16 
on3 

8 

(4) The ON/OFF statuses of 8 bits are read from  station 1 to M20 to M27 in 

[PROGRAM  EXAMPLE 1 : 256 link points I 
the PC CPU. 

To detect and control each point of received ON/OFF data 

AJ71  C22S1 buffer memory) 

Transfer  destination  device  number 

Number of wordr  to  be read 

Read receive  data of station  1 to station 3, 
stored in buffer memory addresses 20n to 
23n/  of  AJ71  C22S1, to D l  0 to D l  3 ( b a d  command) 

M20 f D l 0  - Receive  data of station  1 

Control  program by input  data ON/OFF  status 

D l  1 - Receive  data of station  2 
(1st to  8th points) 

D l 2  - Receive  data of station  2 
(9th to 16th  points) 

D l  3 - Receive data of station 3 

\ 

I 4 M2OtoM27 
Move the receive  data  read  into D l  1 to 
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PROGRAM  EXAMPLE 2:  512 link points1 

I Up or 2 digit6 of 
AJf1  C22Sl I/O number 
(XCO to XDF,  YCO to YDF) I Transfer  destination 

device number I 
1 / INumber of words to be r e a d  I 

I 

Read  reoeive data of station  1  to station 3, 
stored in buffer memory addresses 201-1 to 21 H M15 X01 X02 X00 

+HHH FROM I HOC I 
(Read command) of AJ71C22S1, to D l 0  to D11. 

M I 6  r---------_-----_-------- D l 0  - Receive  data of station  1 
Receive data of station  2 
(1st to  8th  points) 

D l  1 - Receive  data of station 2 

Receive  data of station  3 

r 
L 

-lH c 

22fl Control  program by input  data ON/OFF status r Move the  receive  data  read  into D l  0 to M16 to 

I (9th to  16th  points) 

M20 I I 

2kLk L 
I 

M31 

-+U c 
M23 1 I 

r '1.1 
M31 I I 

I 
L +Y L _ _ - - - _ _ _ _ - - _ _ _ - - - _ _ _ - - - - J  

 EXPLANATION I 
(1) Data is automatically written from  slave stations to  the specified  addres- 

ses (input  data area) in the AJ71 C22S1 buffer memory. 
Therefore, the ONlOFF status of the  data sent from  a  local  station  can  be 
known  by reading  the receive data in  the AJ71 C22S1 buffer memory using 
the FROM instruction. 

(2) Data received from stations 1 to 3 is  written to  the following AJ71C22Sl 
buffer addresses: 

Maximum  Number of Link 
Points: 256 

Maximum  Number of Link 
Points: 51 2 

Lower 8  bits at address 20n Lower  8 bits at address 2 0 ~  

Lower 8  bits at address 21 H Upper  8  bits at address 2 0 ~  

Lower 8  bits at address 22H Lower  8  bits at address 21 H 

Receive  data at 1 st to 8th 
points  in  station 1 
Receive  data at 1 st to  8th 
points  in  station 2 
Receive data at 9th  to 16th 
Doints in  station 2 
Receive data at 1 st to 8th 
points  in station  3 Lower 8  bits at address 2 3 ~  Upper  8  bits  at  address 21 H 

I M P ~ R T A N T ~  
Data storing  method in the receive data  storing area differs  depending  on  the 
set maximum  number of sendheceive  points (256 and 512). When the  setting 
is '512', since it is not possible to read only the  upper 8 bits at  each  address, 
it is necessary to write a  program to execute the  processing for only the  upper 
8 bits after executing  the FROM instruction in units of words. 

, 

b' 
I 
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6.5 Program to Set/Cancel  Off-link  Station 

. MLS€C-A 

The example  program to set/cancel the off-link  station  is  shown below assuming 
that  the  AJ71 C22S1 is loaded in X00 to  X1 F a.nd YO0 to  Y1 F. 

Sob the bit whlch CwnDpondD to the Ilnk-off 
-{ MOIl I Kn 1 Dl t-- statton mMd I. number turned to ON. Dl when the flnk-off com- 

TO 
The stdon corresponding to the bk wtitten to 
buffof mofnory &en 1FH k .a to the link- 
df I&&ID. 

MOV 1 KO I D2 

TO I HO I H1F I D2 I K1 Write ‘Q to CUIGO~ the Ilnk-off ~ t a h r ~ .  

6 - 8  



.. .. 

7. TROUBLESHOOTING . ,i 

7. TROUBLESHOOTING 
7.1 , f r w  Cs44 Llet 

During data transmission between  the AJ71 C22S1 and slave  stations any  of the 
following  error codes are written  to  buffer address 6 0 ~  in BIN to define the error. 

Pre-trans- 
mission 

sequence 

8 1  

18 I 

l9 I 

Data trans- 
mission 

sequence 

23 I 
24 I 

Pre-trans- 

seauence 

Description I LED 

Indicate8 that any of the  following errors  has During communica- 
occurred  during  pre-tranmhsion sequence: tion  with station  1 

Initial  data setting error During communica- 
0 DIP switch  setting error (See Section 4.4.1) tion  with  dation 2 
0 Cable  connection  error During communica- 
0 Data communication  error tion  with station 3 

During communica- 
tion  with station 4 

I During  communica- 
tion  with station 5 

tion  with station 7 
I Durina  communica- I 

tion  with station 8 

RS422 interface  transmission  buffer. 

Indicates  that any of the  following errors has 
occurred  during  data transmission sequence: 

~~ 

0 Cable  error 
0 Data communication error 

SET  E. 
LED lit 

tion  with station 2 

- 
- 
- 
- 

- 
Data cannot be transferred between the buffer memory and  the RS422 
interface  communication  buffer. 

During communica- 
tion  with station 3 

tion  with station 5 

During communica- 
tion  with station 7 

tion  with station 8 

initial data is wrong. SET  E. 
LED lit 

7 - 1  

- 
Remedy 

(1) Check initial 
data. 

(2) Check DIP 
switch. 

(3) Check slave 
station power. 

(4) Check cable. 
(5) Check terminal 

resistor. 

(1) Check the 
number of 
FROM/TO 
instructions. 

13\ Hardware fault - 
(1) Check slave 

(2) Check cable. 
station  power. 

(1) Check the 
number of 
FROM/TO 
instructions. 

(2) Hardware fault 
Check initial data. 
(See Section 3.4.) 
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7.2 Troubleshooting 
This  section gives basic fault finding prFedures for the AJ71C22S1. For 
information on CPU unit troubleshooting, refer to the relevant CPU Unit User’s 
Manual. 

7.2.1 General  troubleshooting flow chart 

v Error occurrence 

SET E.LED on 1 
SCAN E.LED on 1 
Transmission 

data error Tranrmirrlon  data error 

Received  data error 

Monitoring error 
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7.2.2 RUN LED off 

RUN LED off 
I 

No {Switch input power on. 

RUN LED lit? 

No 
{Check  the power supply unit. 

Remove error and reset the PC  CPU. 1 

I 

fected the AJ71 C22S1  opera- 
External noise may have af- 

tion. Reset the  PC  CPU. 

RUN LED on? Consult Mitsubishi representative. RUN LED on? Consult Mitsubishi representative. 

t 
Completed 
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7.2.3 SET E.  LED lit 

-. 

Read the error code from 
AJ71 C22S1 buffer  ad- 
dress 6 0 ~ .  

r 

POINT 
After the error is removed,  address 6011 data  is  not  cleared 

- to 0 unless the PC ir powered  down  then  up or reset.  The 
error code  is  overwritten by the most  recent error. 

Check initial data. 

Reset the PC  CPU. 

Consult  Mitsubishi  repre- 
sentative. 

Correct  the  switch  and 
reset the PC  CPU. 

YES 

. Y E8 

Set to normal status. 

YES 

YES 
YES 

Correct  station  number. 

1 YES 

YES 

. 
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Check for  any external 
cause such  as  noise. 

I 
Check the corresponding 
station transmission  for- 
mat, power statur, etc. 

Slave  transmirrion format 
error, trawmisrion 
specifications mismatch, 
or AJ71 C22S1 hardware 
fault. If hardware is faul- 
ty, cor18~lt Mbublshi rep- 
resentative with details. 

Completed 
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7.2.4 SCAN E. LED lit 

7 SCAN E.LED on 

1 

Read the  error  code  from 
~ ~ 7 1 - 2 ~ 1  buffer  address After the error  is  removed,  address 6OH data  is  not  cleared - 

POINT 

6 O H .  to 0 unless the PC is  powered  down  then  up  or reset. The 
error code Is overwritten by  the most  recent  error. 

Reset the PC  CPU. 

Set to normal  status. 

Check  cable.  Change as 
required. 

I 
YES 

I 1 
Change  transmtsslon 
precedence  and  restart 
communication. 

Check for any external  fac- 
tor  such as noise. 

The  first  station 
always  faulty 

Check  corresponding sta- 
tion  transmission format, 
power status,  etc. 

Slave  transmission  format 
error, transmission 
specifications  mismatch, 
or  AJ71 C22Sl  hardware 
fault. If hardware  is  faulty, 
consult  Mitsubishi  repre- 
sentative  with  details. 
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7.2.5 Failure of data transmission to slave station 

{ ~ Data transmission  error 3 

SET E. and SCAN  NO If SET E. of SCAN E.LED is on, 
E.LEDs on? ' rofer to  S.etion 7.2.3 or  7.2.4. I 

Y 

T YES 

See Section 3.4.2 and correct. 1 

See Section 3.4.3 and correct. 1 

See Section 9.5.2 and  read  from 
the correct  address. 

See  AOJ2C214 manual  and  remove 
error. 

Is the 

I 1 YES 

NO See Section 3.5.1 and  write  output 
data  to  the  valid address. 

AOJ2C25 error  detected? See AOJ-5 manual  and  remove 
error. 

c 

1 

i 
Y 
1 
t 

I 
f 

n' 

1 
Consutt  Mitsubishi  representative. 
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, 1  

. 
7.2.6 Failure to receive  data from slave  station 

Data receiving  error 

.A. I 
NO tf SET E. of SCAN E.LED is on, - rekr  to  Section 7.2.3 or 7.2.4. 

See Section 3.4.2 and  correct. 

See Section 3.4.3 and correct. , NO* corresponding  tion  an Is AOJ2C214? the  slave  sta- 

YES 

, See Section 3.5.2 and  write  from 
the correct  address. 

See AOJ2C214 manual  and  remove 
error. 

NO 

I I YES 

NO See Section 3.5.1 and  read  input 
data  from  the  valid address. 

I I YES 

See AOJ2C25 manual  and  remove 
error. 

I NO 

Consult  Mitsubishi  representative. 
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Y 
7 

.# 
7.2.7 Monitoring error 

J 

T Monitoring  error 

I 

YES 
NO 

Correct  dial  setting (Se 

I 

Read the rpecUied  data 
using  the FROM instruc- 
tion and  check. 

read 'O'? monitor LED8  are also off, 

TYES 
Monitoring  is  possible 
during  data  transmission 
sequence.  Otherwise: 
a) All points  switch off 

after  the PC is  powered 
up or reset. 

b) Data is  retained if the 
AJ71  C22S1 is  stopped 
due to an  error or Y10 
switched off. 

during the prs-transmis- 
sion  sequence. 

c) All points  switch off 

I Consult  Mitsubishi  repre- 
sentative. I 

7 - 9  
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n 

I 

Completed 
fi 

4 
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J 
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> 
c 

i 
b 
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MPORTANT~ 

The wmponen€s on the  printed circuit boards will- be damaged by static dectricity,-so avoid 
handling  them  directly. If it is  necessary  to handle them take  the following  precautions. 

(1) Ground human body  and  work bench. 

(2) Do not touch  the conductive areas of the printed  circuit board  and its  electrical parts with 
any non-grounded tools  etc. 
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