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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable Control-
lers. Please read this manual carefully so that the equipment is used to its optimum. A copy of this
manual should be forwarded to the end user.



" . CONTENTS -

INTRODUCTION . .vvvtianisvnnsb e goneiendnnnn. 7 S 1-1~1-3
L1 Features .. ... .. 12
SPECIFICATIONS .....\.uiiaieeieeeneneeenennn e, e 2-1~2-8
21  General Specifications .......... e i e P 21
22  Type Classification . .. ..... [T ceeees ST b T 2-1
23 Performance Specifications tem ........... e P 2-2
24 Cable Specifications ...... s PSR e e e e 2-3
25 Analog Module Specifications ............. P S 2-4
2.5.1  List of analog module specifications . .......... e 2-4

2.6.2 Information on purchasing analog module ...... e 2-6

2.5.3 Analogto digital éonversion:functions ......... e e e 2-8
LINKING TO THE A2CCPU .&...vvevnnnnnn... P e 3-1~3-10
3.1 System Configuration ........... e e e 3-1
3.1.1 Overall configuration .. . . .. SO e TR e 3-1

3.1.2 Precautions during system construction ....... e e 3-2

8.2 Data Communication Processing . .......... TP s 3-3
3.21 Communication methods .."\........... A e, SO 3-8

322 Processingtime . ... ....ooeeeeeeeeeneenaenna... AT 3-3

33 /O Signals TO/Fromthe PCCPU ....vvve e eeeeeeeannn, PR 3-4
3.4 Buffer MemOry AHOCAHON. . . ... vue ettt ettt e et e et e e ee et e e eenas 3-6
3.5 Programming ......... e PP 3-7
3.5.1 BASICPIOGIAIMS . . ..ottt ittt et et e et e et e et et tee e et 3-8

3.5.2 Programming examples ............ S e e 3-9
AnACPU AND AJ71PT32-S3 LINK . ..., e 4-1~4-15
4.1 System Configuration ........... FEP 4-1
4.1.1  Overall configuration ... ... e e e e 4-1

412 Applicablesystems .......... DT S 4-2

4.1.3 Precautions when; constructing the system ................................. 4-3

4.2 Data Communication Proéessing .................... TR 4-4
421  COMMUAICAION MEIROM . ...\ .\ttt e et 4-4

422 Processingtime.................. ... .. 0.l e e i 4-5

43 AJTIPTI2-S3 IO SIGNAIS ...\t it e ti ittt e 4-6
4.4 Buffer Memory Assignmeiit ....... N PR 4-7
441 AJ35Tbhuffermemory ..........ccviiiiiennninnn. et et e e, 4-7

4.42 AJ71PT32-S3 buffer memory ........ A S 4-8

4.5 Programming ......... [T e A, P 4-10
4.5.1 Basicprograms.......... e PUIN ,: ........................... 4-10



4.52 Programmingexamples ........... ... A P 4-13

5 ACPUANDAJ7IPT32-S3LINK ........c. i iiiiiieiainitnisantansannanssrnss §-1~5-16
51 System Configuration ........... e e 5-1

B Overall ConfigUIatiOn . . .. i i i e e e e e 5-1

51.2 Applicable systems ... ... .. i et e e s 5-2

5.1.3 Precautions during system construction ............... e 5-3

5.2 Data Communication Processing ... .. .......................................... 5-4
521 Communicationmethod . ... .. o i it i e e e e 5-4

522 Processingtime..................... N P 5-5

53 AJ7IPT32-S3HOSIgNalS . ... o e 5-6

54 Buffer Memory ASSignNmeEnt .. .. .. e e e et e e 5-7
541 AJd35Tbuffermemory ........ ... .. .. .. .. e e 5-7

5.4.2 AJ7TIPT32-S3 buffermemony ......oviiriiiii it eiiie et 5-8

5.5 PrOgramImimng o vttt e i e ettt e e e 5-10
LT N == ol o oo | = 1 O 5-10

552 Programming examples .. ...t iiiiiritii e, e, 5-14

6 INSTALLATION AND PRE-OPERATION SETTING PROCEDURES ............... 6-1~6-6
6.1 Pre-Operation Setting Procedures .......oo ittt ie ittt it air e inreannrannnsn 6-1

6.2 Handling Instruction . ... .. o i et e e i -2

6.3 Pamtsldentification ... ...t e e et 6-3

6.4 Station Number Settings . ... ..ot i e e it e e e 6-4

B.5  INstallation ... ... .. e e e et 6-4

6.6 WiringofDataLink Cables ... .. ittt ittt tie e in e e rannenn 6-5
6.6.1 Handling instructions for twisted-paircables ................ .. i iiiiin. 6-5

6.6.2 Link Cable CONNECHIONS . ..\t v ettt etet et ee et ie e et ie e eaenns, 6-5

6.7 Wiring of Analog Input/Output Cables .. ... . i it vttt e e 6-6
S T o (= To = TH (T T S 6-6

7 TROUBLESHOOTING ... ... ... it ittt iinreteaeannrnnaaarsnnnnns 7-1~7-4
7.1 EmOr Code LISt ..o e e e et et e 7-1

7.2 ErrorCode List for AJ7 P T82-88 .. o e e e 7-2

7.3 POWERLED IS OFF Lttt it i it ittt eia et 7-2

7.8 LINKRUNLED IS OFF L.\ttt ettt s ee e e e eea e eeee e 7-3
7.5 ERR. LED IS LIt ..o ittt ittt ittt et e e e e 7-3

7.6 CPULED DOes NOtLIgNt . ... . it i et e it e naanareinanns 7-3

7.7 Analog-Digital Conversion is Faulty . ......... .ttt it trnrnnernanns 7-4
APPENDIX .. it ittt it ittt it i s APP -1
APPENDIX 1 External Dimensions {Installation Dimensions) .......coiviiviiininnninnannenn, APP -1



1. INTRODUCTION
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1. INTRODUCTION
This manual describes the specifications, handling instructions, and
programming information for the AJ35T-M04, 08, 12, and 16B Analog-Digital
Converter Module (hereafter referred to as the AJ35T). The AJ35T can be
linked to the A2CCPU or the AJ71PT32 MELSECNET/MINI 83 master module
with twisted-pair cables.

The AJ35T comes in four types for 4, 8, 12, and. 16 channels.
The AJ3ST can accept kinds of analog data by connecting analog modules
{manufactured by M.SYSTEM CO.,LTD) to the I/O channels.

The fol!ow:ng figure shows the overall operatlons of the AJ35T

(AJ35T)

'_L ———————— k Temperature
Read/ "_:: Input module :‘" sZnsor
| write N — . - N J
with CPU I __3°°°C
- buffer - (bufter : r i -{
memo
. A2CCPy | memory MINKS3 - o .ry) AD, D/A L ) __,l
ARET2 K] intertace imertace | ¢Llommiem -1
. o channels) |+— . inputmodule  e— Voltage and
L | current output
LI___T____J
fo=m—t————
I: | Voltage and
| . g
‘ _’II_ tzuipft—,m_ofu_e_ _l'_’ " eurrent input
* '|'

'*{: Up to 16 modules can be connected.

{1) Data from the analog input module is converted into digital data, which
is then stored to buffer memory.
Data in the buffer memory can’ be read and processed using the
sequence program.

(2) Dlgltal data can be stored to buffer memory and then outputted to the

analog output module by using the sequence program.

'

" For the analog modules supplied by M.SYSTEM.,LTD, see Section 2.5.
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Up to 14 AJ35T modules can be connected to the MINI-S3 link.
The AJ35T stations can be connected at intervals of up to 100 m (328.1
ft) using twisted-pair cables.

One AJ35T can handle up to 16 channels of analog inputs and outputs.
The AJ35T has 4 to 16 channels (selectable by type) and can perform
analog-to-digital conversion with a maximum of 16 kinds of analog
modules connected to it.

Many kinds of analog I/O converter modules are available.

Analog input modules (such as thermocouples, temperature-measuring
resistors, potentiometers, and voltage/current input modules) and
analog output modules (such as voltage/current output modules, and
P!D operation modules) are applicable and can be selected as needed.
Analog modules have 1/4000 resolution.

Thermocouple/temperature-measuring resistor type temperature sen-
sor input modules can be connected directly to ther-
mocouples/temperature-measuring resistors. Temperature sensor
input modules linearize the non-linear characteristics of ther-
mocouples/temperature-measuring resistor.
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In this manual, the CPU types are referred to as follows:

Baseless-Bullding-block Type CPU A2CCPU{P21/R21)

| AN, AZN(S1),
A3INCPU(P21/R21), A1, A2-81,
s R21
. - Building-block type CPU._ . . Qggcp;gbp(apg”ﬂz)ﬂ
| AacPu - . St %] ASMCPU(P21/R21)

. , ©. i | A2A, A2A-S1, ABACPU(P21/R21)

‘ _ 7| ADJ2CPU(P21/R23),
Compact type CPU ADJZHCPU(P21/R21)

POINTI

AJ35T l/O addresses in ‘this. manuai apply when the AJ35T is set as station
1and remote termmal No. 1, wnh elther the A2CCPU or the AJ71PT32-S3
master module as the master station, *

- {1:When .the: AJ35T. setting ‘is. something other than station 1 or remote

.1 terminal No. 1, programming must be:done using the station number set
< 1 tothe AJ35T. (1:station occupies 8 points,; AJ35T occupies 32 points for 4
. .z- - | stations) and the remote terminal number.: -

Related Manuals

¢ A2CCPU(P21/R21) User's Manual (IB (NA)-66238)
® AJ71PT32-S3 MELSECNET/MIN!-S3 Master Module User’s Manual
(1B (NA)-66217)
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2. SPECIFICATIONS
21 General Specifications
The general specifications of AJ35T are shown as below.
Item Specifications
Sorage ambiont | 0107570
:_?5;:3:;;9 ambient 10 to 80% RH, nen-condensing
:Lo;'?gﬁyambient 10 to 90% RH, non-condensing
Frequency Acceleration Amplitude Sweep Count
Vibration resistance . *CJotgfgrgr;u: to 10 to 55 Hz — ?6;)75 mm (0.003 10 times * -
b (1 octave/minute)
55 to 150 Hz 1G —

Shock resistance

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

Neise durability

By noise simulator 1500 Vpp noise voltage, 1us noise width and 25 to 60 Hz noise frequency.

Dielectric withstand
voltage

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

{nsulation resistance

5 MG or larger by 500 VDC insulation resistance tester across AC external terminals and
ground

Grounding

Class 3 grounding; grounding is not required when it is impossible.

Operating ambient

Free of corrosive gases. Dust should be minimal.

Cooling method

Self-cooling

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, 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

2.2 Type Classification

The AJ35T modules are classified as follows;

AJBST-M[ ][ 1B-[]

L

]

Number of connectable modules Power supply

04: 4 (for 4 channeis) K: AC85to 132V
08: 8 (for 8 channeils) L: AC170to 264 V
12: 12 (for 12 channels) R: AC24V

16: 16 (for 16 channels)
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2.3 Performance Specifications Item
item Specifications
Number of occupied stations . ‘
{number of occupied points) 4 stations (32 points)
4 channels 8 channels 12 channels 16 channels
Number of analog I/O channels dedicated dedicated dedicated dedicated
Digital I1/O 16-bit signed binary (data part 12 bits: 0 to 4000)
Temperature
*q ‘ sensor input Max, 100 msec/channel
Maximum -
cenversion Analog input Max. 100 msec/channel (time from analog input to write to buffer memery).
speed

Analog output

Max. 100 msec/channel (time from buffer memory to analog output)

Maximum transmis
between stations

sion distance -

50- (twisted-pair cable 0.3 mm®?) (164,05 #)
100 (twisted-pair cable 0.5 mm*<) (328.1 ft)

} Unlimited total distance

External power
supply

AC power

8510 132 VAC 50/60 Hz

170 to 264 VAC 50/60 Hz

DC power

24 VDC+-10%

Power consumption {VA)

6 (without O modules)
30 (with 16 /O modules)

External
dimensions and

woights

modules {kg)

Type AJ35T-M04B AJ35T-M08B AJ35T-M12B AJ35T-M16B
-{4 channels) {8 channets) (12 channsls) (16 channels)

Width (mm). - 283 383 483 - 583

Height (mm) 130

Depth (mm) 146

Waight without 1.8 20 2.3 28

*1: Excluding the communication processing time with the PC CPU.
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2.4 Cable Specifications

Twisted-pair cables which can be used with the AJ35T are as follows.

(1) Twisted-pair cable

ftem Specifications
Cable type Shielded twisted-pair cable
Logarithm 2P or larger
Conductor resistance (20°C) 88.0 Q/km or less
Electrostatic capacity {1 kHz) Average 80 nF/km or less
Characteristic impedance (100 kHz} 110+10Q
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2.5 Analog Module Specifications
2.5.1 List of analog module specifications

The series 25 analog modules supplied by M.SYSTEM CO,. LTD. are used
with the AJ35T.

POINT,

For details on the analog module spebifications, consult the manual for
the respective analog module. o

Classification Specifications
Temperature - : = ; : —-
sensor input Applicable Thermo- Temperature sensor Data Accurac
{thermocouple) modules couples input ranges (°C) range 4
25TS-1L PR Qto 400 Oto 800
~7L R Ote 500 400 to 1000
-8L 8 0to 600 700 to 1400
Oto 700 900 to 1400
25TS -1 PR 0 to 1000 400 to 1400
-7 R 0 to 1200 500 to 1500
~8 S 0 to 1400 600 to 1600
0 to 1600 800 to 1600
25Ts-2L K 0to 100 Ote 200
0to 150 100 to 300
25Ts-2 K Oto 300 300 te 500
Oto 400 300t 800
Oto 500 400 to 800
Qto 600 400 to 1000
Ote 800 500 to 800
0 to 1000 500 to 1000
0t 1100 §00 to 1200
100 to 500 600 to 1000
200 to 500 600 to 1200
200 to 700 700 10 1200
200 to 1000 700 to 1200
25TS-3L Oto 100 Ote 150
2578-3 E Oto 200 Qto 800
Oto 250 100to 300 0to 4000 | +0.1% Insulated
O toe 300 100 to 500
0 to 350 200to 400
0to 400 200to 500
O0to 500 300te 500
Qto 600 300 to 600
Oto 700 300to 700
25TS-4L J Ote 100 50to 200
Oto 250
25TS-4 J 0to 200 100 te 300
0to 250 100 to 400
Oto 300 100 te 500
Oto 350 200 to 400
0to 400 200 to 500
0 to 500 300to 500
0 to 600 300to 600
25TS-5L T 50 to 150 50to 150
0 to 1000 100 to 200
0 to 2000
25T8-5 T -100 to 200 Oto 300
-150 to 150 100to 300
Ote 250
25TS-9 Other Special range
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Classification Specifications
Applicable T;r:g:ﬁ:ll:re Temperature sensot Data Accuracy
modules resls!orsg Input ranges (°C) range
25RS-1 JP100 -20to 50 Oto 200
-3 Pt100{JIS) —40to 60 Oto 250
T —4 Pt100{DIN) -60tc 50 0to 300
emperature -5 P50 -50to 100 Oto 400
sensor input -0 Cther -50to 150 Oto 500
{temperature -100tc 50 50tc 100
measuring -150 to 150 gg to 150 .
resistor, —200t0 &0 to 200
) Oto 50 100te 200 | O to 4000 *0.1% Insulated
Ote 70 100 to 250
Oto 100 100 to 300
Oto 120 200 to 400
Oto 150 30Cto 500
25RS5-6 Ni508.4Q Please consult Mitsubishi
-0 Other representative.
Applicable s Data
ensor input range Accuracy
Potentiometer module range
input 25MS 100 to 10k 0104000 | £0.1% | Insulated
Applicable Data
Sensori t ran Accurac
DC signal module or Inpul range range ¥
input 25Vs 0 to 300 VDC 0o 4000 | %0.1% Insulated
Applicable Data
Sensor input range Accuracy
Distributor module range
input 25DY 24 VDC, 2-wire type transmitter . 0to 4000 | +£0.1% Insulated
Applicable Data
Tacho- Sensor input range Accuracy
generator module range
input 25TG 0 to 250 VAC (100 to 1kHz) 010 4000 | £0.1% Insulated
Applicable Data
Output module Output signal range Accuracy
25Y8 0 to 20 mADC, 1 to § VDC, Other 0to 4000 | +0.,1% Insulated
A;’:&‘:ﬂzle Sensor Input range rg:tgae Accuracy
Power Input 25CT CT converter {0 to 1 AAC, 0 to 5 AAC)
25PT PT converter (0 to 110 VAC, 0 te 150 VAC) 0 to 4000 +0.1% Insulated
25AC AC converter (0 to 250 VAC, 0 to 1 AAC)
A;‘::;Z‘;:Ie 2;’;?‘:: Input signat Accuracy
PID 25PID-A DC4 to ® Measurement value input: Done by the
operation 20mA module connected to the previous channel| 0,19 Insulated
module e Aux, input: 1 to 5VDC

® The PID operation module is used in pairs with input modules. The module performs the PID operation
which is necessary for operation control and outputs the control signals of 4 through 20 mA.
& Connect the PID operation module to the channel next to an input module,
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2.5.2

INFORMATION ON PURCHASING ANALOG MODULE

MELSEC-A

The analog modules produced by M. SYSTEM CO., LTD can be purchased
from the following Mitsubishi representatives.

NORTH AMERICA

Country Company Name & Contact
U.S.A, M-SYSTEM TECHNOLOGY, INC.
(CANADA, Mr. Chuck Seifert, President
MEXICO) Mr. Kyle Ulam
EUROPE
U.K. ACAL AURIEMA LTD.
Mr. D.W. Wickens, Divisionai
Manager
Mr. Philip de Freitas
SWEDEN PALMSTIERNAS SVENSKA AB
Mr. Rolf Sundvisson
Mr. Agne Persson
NORWAY TORMATIC A/S
Mr. Thor Edvardsen Director
Mr. Tore Guldbrandsen
FINLAND SAHKOTYC OY
Mr. Matti Kasurinen,
Division Director
HOLLAND ISOTRON SYSTEMS B.V.
(LUXEM- Mr. A.J. Vorstenbesch, President
BURG) Mr. Henny Verdonck, Product
Manager
BELGIUM ISOTRON B.V.B.A
Mr. Peter Herremans
FRANCE MAREG
Mr. Michet Poirier
Mr. Patrice Proteau
ITALY F.T. AUTOMATION s.r.lL
Mr. Gianfranco Abela, Manag-
ing Director
Mr, Domenico Prestigiacomo
SPAIN LOGITEK, S.A.
Mr. Xavier Martos, Sales
Manager
PORTUGAL GLOBO
Mr. Martins de Costa
Mr. Fernando Alexandre
ASIA/OCEANIA
AUSTRALIA  BELL-MEM
Mr. Len Wallace, Sales Manager
HONG HAVEN AUTOMATION (HONG
KONG KONG) LTD. :

Mr, R.J. Field, General Manager

Address

15028 Beltway Drive, Dallas 75244, U.S.A.

422 Bath Road, Slough, SLI6BB, U.K.

Box21, 5-663 00 Skoghall, SWEDEN
Skreppestad, 3250 Larvik, NORWAY
P.O. Box 14, S8F-33801 Tampere, FINLAND

De Meeheuvel 6a, 5221 EA, ’s-Hertogen-
kosch,
THE NETHERLANDS

Autolei 203, 2220 Wommelgem, BELGIUM

269, Rue Diderot, 94303 Vincennes Cedex
FRANCE

Via L. da Vinci 23, Segrate, MILANO 20080
ITALY

Francec Carbonell, 35-37, bajos, 08034
Barcelona SPAIN

Rua Do Quelhas 22,4, 1200 Lisboa,

- PORTUGAL

32 Parramatta Road, Lidcombe, N.S.W.
2141, AUSTRALIA

Block A. 7/F, Wo Kee Hong Bldg.
585 Castle Peak Road, Kwai Chung, N.T.
HONG KONG

PhonefFax{Telex

phone: 1-214-385-2277
fax: 1-214-385-2299
phone: 46-54-521470
fax: 46-54-521442
telex: 51-847155
phone: 45-8-15,14.85
fax: 46-8-33,89.83
telex:  54-10040
phone: 47-34-25.011
fax: 47-34-24.085
telex: 56-21941
phone: 358-31-191-111
fax 358-31-191-244
telex: 57-22243
phone: 31-73-313030
fax: 31-73-313029
telex: 44-50787
phone: 32-3-3226161
fax: 32-3-3222097
telex: 46-72988
phone: 33-1-43-743780
fax: 33-1-43-749863
phone: 39-2-213-5725
fax: 39-2-213-3403
telex: 43-314895
phone: 34-3-205-2961
fax: 34-3-204-2885
telex: 52-50210
phone: 351-396-3071
fax: 351-1-60-2759
telex: 404-12838
phone: 61-2-648-5455
fax: 61-2-647-1545
telex: 71-24949
phone: 852-0-4272177
fax: 852-0-4804751
telex: 802-44617
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Country

Company Name & Contact

TAIWAN

SINGAPCRE

MALAYSIA

FAYIN ENTERPRISE, CO.
Mr. Minshou Lee, President

K & H FORMOSA CORPORA-
TION
Mr. Y.G. Liao, President

GOLDPOINT COMPANY LTD.
Mr. Charies L. Cha, Manager

PULSE-LUXE INDUSTRIAL CO.,

LTD.
Mr. Novak S.R. Lai, General
Manger

YOO LIEN INDUSTRIES CO.,
LTD.
Mr. J.Y. Hong, President

ZITMMERMAN SCIENTIFIC CO.,
Mr. J.Y. Jean, President

E_?gEN AUTOMATION (S) PTE.
Mr. étig Rodsten, Managing
Director

KENDA SINGAPORE PTE. LTD.
Mr. Than Chalen, Managing
Director

KIUCHI INSTRUMENTATION
PTE. LTD.

Mr. Shinji Sugiuchi, General
Manager

Mr. N.K. Tham

Sl SINGAPORE PTE. LTD.
Mr. Thomas Lim

SI MALAYSIA SDN. BHD.
Mr. Stevan Lam

HAVEN AUTOMATION (M) SDN.

Address

8F-2, No. 341 Chung Hsiac E. Rd. Section
4 Taipei, TAIWAN, R.C.C.

12F1-2, Neo, 109, Ho ng East Road, Sec.3
Taipei, TAIWAN R.O.C

8F-2, No. 177 Ho-Ping East Road, Section
1
Taipei, Taiwan, R.C.C

2Fl, No, 100, Ho-Ping East Rd., Sec.2
Taipei 10636 TAIWAN, R.O.C.

P.O. Box 784 Kaoshiung, TAIWAN, R.O.C.

8Fl., No. 127, Fu-Shin, S. Rd., Sec. 1
Taipei, TAIWAN, R.C.C,

28/31 Gul Avenue, Jurong Town
SINGAPORE 2262

No. 80, Marine Parade Road, SINGAPORE
1544

No. 30, Liu Fang Road, SINGAPORE 2262

32 Jalan Benaan Kapal, SINGAPORE 1439

No. 18, §514/2 Subang Jaya, 47500 Petal-
ing Jaya, MALAYSIA

Jalan Sepana 15/3, 40000 Shah Alam
Selanger, MALAYSIA

FPhone/Fax/Telex

hone: 886-2-772-3316
ax: £886-2-711-0118
telex: 785-27983
phone: 886-2-738-9476
fax: 886-2-738-9340
telex: 785-12691
phone: 886-2-341-1686
fax: 886-2-341-1855
telex: 785-12983
phone: 886-2-733-0990
fax: 886-2-733-1001
phone: 888-7-521-8282
fax: 886-7-531-7083
phone: 886-2-752-7075
tax; 886-2-771-9415
telex: 785-22487
phone: 65-861-1371
tax: 65-861-7283
phone: 65-344-3866
fax: 65-344-0856
phone: 65-261-4311
fax: 65-265-7022
telex: 87-56087
phone: 65-348-4254
fax: 65-345-1640
telex: 87-26456
phone: 60-3-733-1432
fax: 60-3-733-0811
telex: 84-36185
phene: 60-3-5598229
fax: 60-3-5598361
telex: 84-394890
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2.5.3 Analog to digital conversion functions

The following figures describe the analog to digital conversion charac-
teristics of the analog module,

(1) Analog to digital conversion characteristics

4095
4000
3000
Digital
value 2000 +
2060 -
0
-96
J
I/ *1 Analog input range I
! — 1
0%
Analog input value *1: Example: 0°C to 400°C is converted to 0 to 100%.
The temperature sensor input module linearizes (linear output) the non-linear input from the
thermocouples and temperature-measuring resistors. =~ o
(2) Digital to analog conversion characteristics
(115%)
(1009%) ——
*2
Analog
output
range
Analeg
output
value
oV _
(~159%)

Digital input value *2: Example: 0 to 100% is converted to 0°C te 400°C.
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3. LINKING TO THE A2CCPU

3.1 System Configuration

3.1.1 Overall configuration

(1) The overall configuration of the AJ35T using the A2CCPU is shown

below.
o =9
A2CCPU
Twisted-pair cable
Analog-digital Analog-digital
converter module converter module
i mﬂ; @ :
| B8 O
AJ35T-M04-08-12-16B | AJ35T-M04.08-12-16B
| |
1 |
1 |
[ |
| 1
A2CCPU A2CCPU
special-function module 170 module

I i
| !
| :
L MELSECNETMINIS3 | 0

remote 1/O module
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3.1.2 Precautions during system construction

(1) Al AJ35Ts are linked using twisted-pair cables..

(2) Since each AJ35T occupies 4 stations and a total of 32 {/O points, be
careful when settlng station numbers and allocating I/O addresses.

" (3) The AJ3ST requnres an external power supply

(a) A100VAC or 200 VAC power can be supplied directly to the AJ35T.

(b) When supplying a 24 VDC power from one power supply to muitiple
AJ35T modules or.to the link I/O modules, make sure to select the
proper cables and wiring route takmg voltage drops into considera-
tion.

,

Calculating the AJ35T’s receiving port voltage! Stabilized power supply

Vi V2

| Stabilized power- Tl I
. _R: Re
SRS WS (1) T TAIBT @

V1. Voltage drop between stabilized power supply and AJ35T (1)
- Vz:: Voltage drop between AJ35T (1) and AJ35T (2)
R1:: Resistance between stabilized power supply and AJSST (1)
Rz : Resistance between AJ35T (1) and AJ35T (2)
"} AJ3ST (1) current consumption
I2 : AJ35T (2) current consumption

‘e Calcdlating voitage drops Vi = Ry x (It + l2)
_ Vza=Rz2x Iz
® AJ35T's receiving port voltage

(AJ35T(1)receiving port voltage) =(stabilized power supply voltage) -V
(AJ35T (2)receiving port voltage) =(stabilized power supply voitage) (V1 +V2)

_O_C_onne_ctlon is possible if the AJ35T receiving port vo!tage js. within the
range of 21.6 V through 26.4 V.
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3.2 Data Communication Processing
3.2.1 Communication methods
Communication between the AJ35T and the A2CCPU is shown below.

A2CCPU AJ35T

Read fnati
L p—— | ‘ Data communication (FROM) Buffer memory
] (read only)
PRC | —

Write Data communication (TO} Buffer memory

— To | {write only)
PRC | |-

(1) Buffer memory data processing

®Read ........ The A2CCPU reads data from the AJ35T’s buffer memory
using the sequence program’s FROM instruction.
eWrite ........ The A2CCPU writes data to the AJ35T’s buffer memory

using the sequence program’s TO instruction,

3.2,2 Processing time

The processing time required to write data to and read data from the AJ35T
buffer memory is shown below,

tem Max. Processing Time
(1) Data write [10 msec x (number of data feeds)] + ' 130 msec
* 1 : Total value of the AJ35T internal processing time and the
(2) Data read A2CCPU processing time




3. LINKING TO THE A2CCPU

MELSEC-A
3.3 1/O Signals To/From the PC CPU

The A2CCPU uses a part of 32 I/O signals (for 4 stations) which are allocated
to the AJ35T.

The i/O device numbers shown here apply when the AJ35T’s station number
is 01 (X/Y0O0 to X/Y1F).

(1) 1/O signals

Device No. Signal ’ Operating Status
X00
to {Unused) -
X03
Turned ON when the error code
is received from the AJ35T.
Communication error Turl‘led OFF when Y04 is turned ON.
X04 detection ‘
X04 Turned OFF by the
vos SFp  Sequence program.
Xo5
X06 {Unused) . -
& Nermal
Turned ON when the data transfer
of the A2CCPU is compisted.
Turned OFF when the communication
completion flag from the AJ35T is received.
Xo7
%07 Communication
completion wait fla
P s ¢ Abnormal Turned ON when the data transfer
of the A2CCPU is completed,
/ Turned OFF when YO7 is turned ON,
ON pd
X07 OFF Turned OFF by the
ON sequence program.
X08
to (Unused) . -
X1F
Y00
to {(Unused) -
Y03
P ® When Y04 is turned ON, X04 is turned OFF and the error code of the
Yo4 dc:tr:;?iz?:?laanope:;rtor AJ35T is reset. Y04 is turned OFF by the sequence program.
g (See the operating explanation in X04 above.)
§gg (Unused) -
v Communication completion ¢ When Y07 is turned ON, X07 is turned OFF. YO7 is turned OFF by
07 it flag reset the sequence program.
wait Nag {See the operating explanation in X07 above.)
Y08
to {(Unused) -
Y1F
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(2) Operations of the AJ35T and the A2CCPU with |/O signals

(a) Communication error detection (X04) and communication error
detection reset (Y04)

e When a communication error code signal is sent from the AJ35T
to the A2CCPU, the A2CCPU turns ON X04, stores the faulty
station data in special registers D9196 through D9199 and the
error code in D9180 through D9193, and then, ends communica-
tion. Data which is read/written before the communication end is
held unchanged.

o The ERR. LED on the AJ35T is lit.

e When Y04 is turned ON, the faulty station data and the error code -
stored in the A2CCPU are cleared. The error code in the AJ35T
is also cleared (ERR. LED is turned OFF), and data communication
is restarted.

{b) Communication completion wait flag (X07) and communication
completion wait flag reset (Y07)

eIn case the A2CCPU cannot receive the communication comple-
tion flag from the AJ35T because of noise in data communication,
the A2CCPU stays in the communication wait state and does not
send data. In this case, X07 is held ON and communication error
. does not occur.

o When YQ7 is turned ON, the communication wait state is reset and
data communication restarts.
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3.4 Buffer Memory Allocation

- The AJ35T can send:data toand receive data from the A2CCPU via a buffer
memory (without battery backup).: -
When power is turned OFF, the buffer memory is cleared.

(1). - Read-only.buffer memory (for FROM instruction)

Address (decimat) Contents . - [Contents of buffer memory
1" ' addresses 16 and 17]
0 CH.1 input data . .
- (1) Connection of input/cutput
1. CH.2 inputdata- - .|: modules to each channel is
: indicated by bit.
2 CH.3 input data . [1: Yes (loaded)
3 CH.4 input data . 0: No (unloaded)
4 CH.5 input data :.. " | 15 through 8 7 through 0
5 CH.6 inputdata . |- LTI ETITTITTT)
6 CH.7 input data AN I\
£ 1Inp . B | CH.16 through CH.9 CH.8 through CH.1
7 - CH.8 input data. - .f -
P (2) Each type of loaded module
- 8 — CH_-'Q ln.put data- —¥ . (input/outputf) can be read
A ‘ CH.10 input data™~ | using the FROM instruction
10 ' ‘CH.i1 input data - of the sequence program.
11 - CH.12 input data
12 CH.13 input data
13 CH.14 input data [Contents of memory address 18]
14 - | . CHiSinputdata {1) Storage of the error code
15 CH.16 input data genaratec! first only
{See Section 7.1).
16 Input module loaded .
— | (2) The contents can be read using
i7 Output module loaded the FROM instruction of the
18 Error code }___. sequence program.

{2) Write-only buffer memory (for TO instruction)

Address (decimal) Contents

0 CH.1 input data
CH.2 input data
2 CH.3 input data
3 CH.4 input data
4 CH.5 input data
5 CH.6 input data
6
7
8

CH.7 input data
CH.8 input data
CH.9 input data

9 CH.10 input data
10 CH.11 input data
11 CH.12 input data
12 CH.13 input data
13 CH.14 input data
14 CH.15 input data
15 CH.16 input data
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3.5 Programming

This section explains the procedures for using sequence program instruc-
tions, as well as programming methods using sample programs.

e The sample programs in this section are applicable when executing
remote terminal parameter settings (MINI standard protocol selection)
using the SW4GP-GPPA software package. :

e When using the SW3GP-GPPA software package, since remote terminal
parameter settings cannot be made, the equivalent contents must be
written to special registers using the sequence program For detalls.
see the A2CCPU User's Manual.

When the A2CCPU and the AJ35T are connected and set as in this example,
it shows how the programming in the following subsections is done.

‘ - F—————71 -~ T
A2CCPU {1  AgsT -4 _ -— i
i Lol I I J

& Remote terminal No. 1
« Station No. 01

e Parameter {remote terminal setting)

{1) Parameter and remote terminal setting of the A2CCPU are as follows.
e The remote termmal number of the AJ35T is set to “1”.
o The first station-number of the AJ35T is set to “1”.
e The protocol of the AJ35T is set -te “MINI standard protocol”,
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3.5.1 Basic programs

(1) Read/write processing program from/to the buffer memory

Read command M9081
A I} gpa lFROM ’ K1 I Ko | Do | K4 }4wordsarereadfromthebuffermemory

_ addresses 0 through 3 of station number 1
LT pPRCc | Mo | Yo }—

and stored in DO through D3.

When read is completed, MO stays ON for
1 scan.

Mo

|
| helding the read completion signal MO in the ON state |
| for one scan. . |

K7 of station number 1. When write is

1} -4 f I TO | K1 ' Kd - l D4 | K4 Fi} 4 words of data (D4 to D7) are written to
completed, M1 stays ON for 1 scan.

buffer memory addresses K4 through
————— erc | M1 | vo |——

M1 ]

1) st | Mo081: This signal enables or disables the
1 Se'quence operations are e)fecuted by holding the | registration in the communications
{ write completion signal M1 in the ON state for cne | demand registration: area.
| scan, _: ON : Disable OFF : Enable

(2) FROM/TO and PRC instructionsFor details, see the ACPU Programming
Manual (Common Instructions).

—] rrommo [kp1]kr 1ot 1]k 1

Number of words (K) which execute FROM/TO

AJ35T leading station Leading device number which
number (K} - - executes FROM/TO (T, C, D, W, R)
- (With TO, Kis usable.)

Leading address of
AJ35T buffer memory.

—{PRC[M0|Y0|¥;
L

Device number 1o be turned ON at the completion of execution ..... After execution is completed, stays ON for 1 scan.
(Use M, L, S, B).

(Do not use the same device number.)

| ¥Yn dummy specification (same Yn is used in a program)

POINT]|

When the FROM/TO instruction is executed by the A2CCPU sequence
program, communication is executed via the link. When the PRC instruc-
tion execution completion device is turned ON, data communication ends.
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3.5.2 Programming examples

(1) An analog-digital conversion program uses the following conditions.

e See Section 3.5 for settings of the AJ35T and the A2CCPU.

e The following modules are loaded to the AJ35T:

CH1 through CH4 CHS through CH8
AJ35T Input Input Input input
{Station No. 01)
(Remote
terminal No. 1)
Output | | Output | | Output | | Output

® CH1 through CH4:
Analog input module

¢ CHS through CHS:
Analog output module

& CH9 through CH16:
None

(2) The following sample program covers the data read using CH1 through
CH4, the data write using CH5 through CH8, and the processing of
communication errors.

(3) The operation items of the program are given in the “Flow” column.

(4) The explanation of the sample program is given in the “Operating
Description” column.

(5) The sample program executes batch read/write fromfto the AJ35T
buffer memory. (Read/write programs can be created for each buffer

memory address.)

Batch read/write is enabled by loading input modules in one group and output modules in

another group.
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Flow

Sequence program

" Operating description

{1} Dataread

i ——2——{ rroM | k1 [ ko [ 0o ke |-

(2) Data write

e —] 10 | Ki
——[ PRC | M1 | Yoj—

(3) Communication
T error processing

Read
command Mo081

Mo

| for 1 scan, the data in DO (CH1)}, DY’ (CH2),D2 "™
| {CH3), anst(CH4) is used for executing ¢ .. |
| sequence operations such as internal operation |
| processings, external operation, and display |
Ldes1gnat|on ,

——— e e e o —— s e — — ———— —

The sequence operatnons are executed to take |n,_|—

- |- or.set with a program, the data to be writtento D4 ;.
Lthrough D7 (for CHS through CHS). - _,
Write — —————TTT-—-——————=—————
command Mo0s1

[¥a | D |.<q_

— When M1 is turned ON, the sequence operatton _}
| is executed to externally display the completion

X7
X4 ——— S
!} rThe sequence operations are executed tﬂ
TO | externally display communication errors |
I | and communication completion, andto |
1T
Griorcode | %3 o of designate operations, |
read .
command X4 ] -
] 11
) ¥ | Movp | pe1so | D8 |

Communication error/
communication completion

reset command 4
—i I Yo4

Y4 X7
— | I Yo7

—] |—|r-After Mo (read completlon signal} was turned ON?r—;—

| Data of 4 words (for CH1 through CH4)

at addresses 0 through 3 in the read

buffer memory of station No. 1 is read

and stored in DO through D3,

{(M2081: Communication request

registration area busy signal)

When the read operation is completed,
. M0 is turned. ON for 1 scan,

Data of 4 words stored in D4 through

- D7 is written to the write buffer memory
_addresses 4 through 7

(for CHS through CHS8) of station No. 1.

"When the write operation is completed,
M1 is turned ON for T scan.

The allowable time for the communication
completion (when X7 is ON} is set with TO.

Ijisplay and processing are executed if

~ & communication error (when X4 is ON)

or a communication overrun error (when
- 'TQ is ON) has occurred.

PR

- . fa-communication error oceurs, the error

code of remote terminal module No. 1 is
read from D9180 through D8,

(Registers D9180 through D193 for 14
modules are provided.)

By turning Y04 ON with the communication
error reset command, the communication
error detection signal (X4) is reset and the
etror code of the AJ35T is cleared. When X4
is turned OFF, Y04 is turned OFF.

By turning YO7 ON with the communication
completion reset command, the com-
munication completion flag (X7) is reset.
When X7 is turned OFF, Y07 is turned OFF.

3-10
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4. AnACPU AND AJ71PT32-S3 LINK

eWhen this link is executed, the software package “SW4GP-GPPA” is

required.
oif “SW3GP-GPPA” is used instead, see the A2A(S1)/A3ACPU User’'s
Manual (Control Functions).

4.1 System Configuration

4.1.1 Overall configuration

The overall configuration of the AJ35T using CPU module
MELSECNET/MINI-S3 is shown below. ASACPU. AZAGPU-S1

A3ACPU (P21/R21
MELSECNET/MINi- ASIcPY (Fi/Rzn)

Initial data ROM 53 master module

) e
oo r——> i Main base unit
- > | Asee

16 KROM g A38B

Message ROM (for operation box) E :

Extension cable

::> AJT1PT32-53
A0BB

A12B
16 KROM 3 A30B
Out-of-paneltype  Compacttype Data link module for Separate type Fiber optic {}
remote /O module remote /O module  building-block type  remote /O module | cable (plastic)/ -
twisted-pair Extension base
— 1| = e cable unit
= a o K —> A65B, A68B
- _ | m_ [ L || A55B, AS8B
AJ35PJ-8[ ][] . :
AJSSTIB[ 1] ] AJ3SPTF[] AJT2PT35 AJ3SPTF-1280T Analog-digital
| Joint box converter module
R T B
MELSECNET/MINI-S3 _B é m ”]
data tink system
AJ35T-JB AJ3ST-M[][1B
AJ35T-JBR
Portable type Mount type RS-232C interface
operation box operation box  module
—.!ll‘llr - LT LT 1- M bh
- . | itsubishi .
° T ° o i MELSEC-F FR-Z200 series Special-
"""""" Bl l —  seriesPC || transistorized || Tunction module
inverter for A2CCPU
AJ35T-OPB-P1-83 AJ3SPT-OPB-M1{-83 AJ3SPTF-R2

) )

For details on the system configuration for each remote module, see
the appropriate User's Manual.

16 KROM 16 KROM

Character generator ROM  Character generator ROM
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4,1.2 Applicable systems

The AJ35T can be linked to the following CPUs via the AJ71PT32-S3 master

module.
Applicable CPUs A2ACPU(P21/R21)
A2ACPU(P21/R21)-81
A3ACPU(P21/R21)

With the exception of (1) and (2) below, the AJ71PT32-S3 master module
can be loaded into any slot and linked with the AJ35T. The number of device
panels is uniimited.

(1) 1f the AJ3ST is loaded to an extension base unit (A55B, A58B) without
a power supply module, the power capacity may be insufficient, Avoid
loading as long as possible. If it is necessary to load, select power
supply modules and extension cables with the power capacity of the
main base unit power supply module and extension cable voltage drops
in mind. For details, see each CPU User's Manual.

(2) In a MELSECNET (ii) data link system, loading is possible to either a
master station or a local station.
Loading to a remote {/O station is not possible.
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4.1.3 Precautions when constructing the system

M

(2)

3

(4)

(5

The software version indication, shown below, on the front of the
AJ71PT32-83 module must be “C” or later to use the AJ35T. Modules
with software version “A”, “B” or no software version indication cannot
be used.

————

AJu71PT32 [S3]

RUN
sD
RD

RD
MON. Y
RA. | LOOP
. [REM
TEST

ERR
MON. [ X
¥ MON. X

NOHALBNLONDNHADN=O
] L

crul 7B

/Lf‘*—\/

Hardware version indication

Software version indication

When using the AJ35T in the MELSECNET/MINI-S3 data link system,
use twisted-pair cables.

Since each AJ35T occupies 4 stations (a total of 32 /O points), be
careful when allocating 1/O signals.

When using the AJ35T, set the AJ71PT32-83 as follows:

(a) Set the “jumper for mode selection” of the AJ71PT32-S3 to the
extension mode (occupying 48 I/O points) of “48".

(b) Create the initial data ROM for the AJ71PT32-83 extension mode
(occupying 48 I/O points) by the SWOGP-MINIP and install it. For
remote terminal data setting at the creation of the initial ROM, set
the AJ35T protocol to [4:MINI STANDARD PROTOCOL}.

(c) For details, see the following manuais.

¢ AJ71PT32-83 type MELSECNET/MINI-S3 Master Module User’'s
Manual
¢ SWOGP-MINIP Operating Manual

The AJ35T requires a 24 VDC power supply.

When supplying power from one power supply to multiple AJ35Ts or to
the link I/O modules, be sure to take voltage drops into consideration
when selecting cables and doing wiring.

To calculate the receiving port voltage, see the | REMARK
in Section 3.1.2.
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4.2 Data Communication Processing

4.2.1 Communication method
- Communication between the AJ35T and the AnACPU is executed via the
AJ71PT32-S3 buffer memory. The communication method is shown below.
e The AJ71PT32-83 is loaded in slot 0 (Leading I/O number: HO).
® The AJ35T’s station number is set at 01, and the remote terminal number
at 1 (set with the initial data ROM).
AnACPU AJ71PT32:83 AJ35T

Gon;tmand ’ e *q Buffer memory

i @_ Communication 1O signals (X/Y) Receive FROM area

N Commanaten w1 (addresses 0 through 17)

Read the AJ71PT32:83)

Data

command

communication

. | Aadress  Buffer memory

1100

(Station No. 01)

it (B | Remote terminal
s S,FROM) 41, | module No. 1 receive |, Lo TO area
. e w2 B area {addresses 0 through 15)
e I 1w9g|  (FROM area)
1800 " ~TT
Write o Remote terminal Send H U_
comm. :
e () 2 moduleﬂl:lg. a1r ::)nd area )
) Analog /O module
2099 o
I VO I
= Data FEu
IR ECE communication e O I U,
= =
. (T) .| 899 e Analog /O device
*1 : Twisted-pair data link performs comimunication at intervals of 3.5 through 18 msec.
(1) 1/O signal communication between the ' ARACPU and the AJ71PT32-83.
IfO signals such as communication start-up, send request, send com-
. -pletion, and error detection are sent and received.
(2) Communication between the AnACPU, AJ71PT32-S3, and AJ35T

The AJ35T buffer memory data is processed via the AJ71PT32-S3 buffer
memory. However, by using the AnACPU dedicated read/write instruc-
tions, the AJ35T buffer memory ‘address can be directly specified to

 execute the TO/FROM instruction without acknowiedging the
AJ71 PT32 83 buffer memory address deS|gnat|on

.(.a) Read from the AJ35T buffer memory -

®By usnng the sequence program dedicated read instruction, read
request is executed to-the AJ71PT32-83.

¢ The AJ71PT32-5S3 reads the data in the AJ35T buffer memory and

- -stores it in the receive area.’-- -

o The AnACPU reads the receive data stored in the AJ71PT32-83.

o When read is completed; the PRC instruction execution complete
S|gnal (M1) stays ON for 1 scan,

(b) Wnte to the AJ35T buffer memory

® By ‘using the sequence program. ded:cated write instruction, the
AnACPU writes to the AJ71PT32-S3 send area. The AJ71PT32-S3
writes 10 the AJ35T buffer memory.

& When write is completed, the PRC instruction execution complete
signal (MO) stays ON for 1 scan,
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4.2.2 Processing time

The processing time required to write data to and read data from the AJ35T
buffer memory is shown below.

item

Max. Processing Time

(1) Data read

{2) Data write

*
[t msec X (number of data words)] + [(t msac X §) + 80 msec]
*1 : Total value of the AJ35T internal processing time and the PC CPU processing time

“t” is the /O refresh time. It varies according to the number and type of
connected remote module stations.
Calculation of the I/O refresh time is shown below.

Mode

Operation Mode Setting I/0 Refresh Time {(msec)

Extension mode
{48 points)

foromatic online return enable t=0.66 + (0.044 x R) + (0.25 X B) + (0.95 X T)

}(\;;tomatic online return disable t= 0.54 + (0.058 X R) + (0.25 X B) + (0.95 X T)

E.'g;mmunication stop at error detection t = 0.54 + (0.051 X R) + (0.25 X B) + (0.95 x T)

R : Total number of remote stations
B: Number of AJ35PTF-128DTs
T : Number of remote terminal modules



4. AnACPU AND AJ71PT32-S3 LINK

MELSEC-A
4.3 AJ71PT32-83 |/O Signals
I/O signals between the AJ71PT32-S3 and the AnACPUY in the extension
mode are used when accessing the AJ35T buffer memory.
For details about the I/O signals, see the MELSECNET/MINI-S3 Master
Module User’s Manual. _ ‘
A list of I/O signals in the extension mode is shown below.
' The “n” in the Device No. column of the table is the master module’s leading
1/0 number. It is determined by the number of I/O points of the /O modules
loaded into the master module’s front slot and by the master module position.
Example: When the master module’s leading I/O number is “X/Y20":
X (n+0) through X (n+2F) = X20 through X4F
Y (n+0) through Y (n+2F) = Y20 through Y4F
1/O Signal List in the Extension Mode
Device No. Signal ‘Device No. o Signal
X(n+0) . Send request signal . |For remote terminal Y{n+0} Send request signal For remote terminal.
X{n+1) Read complete signal | module No. 1 Y{n+1) Read complete signal | module No. 1
X{n+2) Send request signal For remote terminal Y{n+2) Send request signal For remote terminal
X(n+3) Read complete signal | module No. 2 Y{n+3) ‘|Read coemplete signal | module No. 2
X(n+4) Send request signal For remote terminal Yin+4) Send request signal For remote terminal
X(n+5) Read complete signhal | module No. 3 Y{n+5) Read complete signal |module No. 3
X{n+86) Send request signal For remote terminal Y{n+6) Send request signal For remote terminal
X{h+7) Read complete signal | module No. 4 {n+7) Read complete signal | module No. 4
X{n+8) Send request signal For remote terminal Y(n+8) Send request signal For remote terminal
X{n+9) Read complete signal | module No. 5 Y(n+9) Read complete signal {module No. 5
X{n+A) Send request signal For remote terminal Y{n+A) Send request signal For remote terminal
X({n+B) Read complete signal | module'No. 6 Y{n+Bj Read complete signal | module No.
X{n+C) Send request signal For remote terminal Y(h+C) Send request signal For remote terminal
X{n+D) Read complete signal jmodule No, 7 Y{n+D) Read complete signal |module No. 7
X{in+E) Send request signal For remote terminal Y(n+E) Send request signal for remote terminal
X(n+F) Read coemplete signai | module No. 8 Y(n+F) Read complete signal |meodule No. 8
X(n+10) Send request signal For remote terminal Yin+10} Send request signal For remote terminal
X({n+11) Read complete signal |module No. 9 Y{n+11) Read complete signal [ module No. 8
X{n+12) Send request signal For remote terminal Y{n+12) Send request signal For remote terminal
X{n+13) Read complete signal | module No. 10 Y{n+13) Read complete signal | module No. 10
X{n+14) Send request signal For remote terminal Y(n+14) Send request signal For remote terminal
X({n+15) Read complete signal | module No. 11 Y{n+15) Read compiete signal | module No. 11
X{n+16) Send request signal For remote terminal Y(n+16) Send request signal For remote terminal
X{n+17) Read complete signal | module Ne. 12 Y{n+17) Read complete signal | medule No. 12
X(n+18) Send request signal For remote terminal Y{n+18) Send request signal For remote terminal
X{n+19) Read complete signal | module Neo. 13 Y{n+19) Read complete signal |module No. 13
X({n+1A) Send request signal For remote terminal Y(n+1A) Send request signal For remote terminal
X(n+1B}) Read complete sighal | module No. 14 Y(n+18) Read complete signal | module No. 14
X(n+10C) ¥in+1C)
X(n+1D) Y{n+1D}
X(n+1E) (Unused) Y(n+TE)
X{n+1F) Y{nt1F) {Unused)
g X(n+20) Hardware error Y{n+20)
X{n+21) MINI-S3 link communication in progress Y({n+21)
X{n+22) {(Unused) Y(n+22)
X(n+23) Receive data clear complete Y(n+23) Receive data clear request
X(n+24) Remote terminal module error detection Y(n+24) Remote terminal module error detection reset
X{n+25 Test mode Y{n-+25)
X(n+26 MINI-S3 link error detection Y{n+26) (Unused}
X{n+27) MINI-S3 link communication error Y(n+27)
X{n+28) ROM error Y{n+28) MINI-S3 link communication start
X{n+29) Y{n+29) {(Unused)
X(n+2A) Y(n+2A) FROM/TO instruction response designation
X{n+2B) Y({n+2B} Faulty station data clear designation
X{n+2C) {Unused) Y(n+2C) Buffer memory channel switching
X{n+2D) Y{n+20D) Error reset
X{n+2E) Y(n+2E)
X(n+3F) Y{n¥2F) (Unused)
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4.4 Buffer Memory Assignment

4.4.1

AJ35T buffer memory

The AJ35T’s buffer memory is not backed up by a battery.
When power is turned OFF, the buffer memory is cleared.

(1) Read-oniy buffer memory (for FROM instruction)

Address (decimal) Contents
0 CH.1 input data
1 CH.2 input data
2 CH.3 input data
3 CH.4 input data
4 CH.5 input data
) CH.6 input data
6 CH.7 input data
7 CH.8 input data
8 CH.9 input data
9 CH.10 input data
10 CH.11 input data
11 CH.12 input data
12 CH.13 input data
13 CH.14 input data
14 CH.15 input data
15 CH.16 input data
16 Input module [oaded
17 Output module loaded
18 Error Code

—

[Contents of buffer memory
addresses 16 and 17}

(1) Connection of input/output
modules to each channel is
indicated by bit.

[ 1; Yes (loaded) ]
0: No {unloaded)

15 through 8 7 through 0

ICH.16 through CH.9 CH.8 through CH.1

(2) Each type of loaded module
(input/output) can be read
using the FROM instruction
of the sequence program,

}_

[Contents of buffer memory address 18]

(1) Storage of the error code
generated first only
{See Section 7.1).

(2) The contents can be read using
the FROM instruction of the
saquence program.

}__...

(2) Write-only buffer memory (for TO instruction)

Address {(decimal) Contents
Q CH.1 input data
1 CH.2 input data
2 CH.3 input data
3 CH.4 input data
4 CH.5 input data
§ CH.6 input data
6 CH.7 input data
7 CH.8 input data
8 CH.9 input data
9 CH.10 input data
10 CH.11 input data
11 CH.12 input data
12 CH.13 input data
13 CH.14 input data
14 CH.15 input data
15 CH.16 input data
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4.4.2 AJ71PT32.83 buffer memory

*1

There are communication (send/receive) data addresses for the:AJ71PT32-
S3 buffer memory according to dedicated read/write instructions between
~ the AJ71PT32-83 and the AnACPU.
" The:allocation of buffer memory addresses which are used for automatic
communication with the AJ35T are shown below.
For details of the buffer memory, see the MELSECNET]MINI 83 Master
Module User's Manual

‘ : : B N PC CPU
Addresses S ' Contents Read/Wrlte
(decimal) - : : Enable/Disable
"""" Total number of remote The range of the station numbers of all con-
0 stations L - -nected remote modules is set.
1 Number of retries. ' The number of retries at communication error
ot . S oceurrencs is set.
....... (Unused) - - Read/write
4 | Line error check Used to confirm line fault areas. enabled
o (Unused) —
10 ‘ - 7 ‘ Data:oit;
" . put to the batch refresh type remote /O
Ea Batch r_efresh send data module is written.
"""" {(Unused) —_ —
70 -
to Remote module's card data T Each connected remote module type is stored. Read only
77 : : ke ‘
"""" {Unused) . —_ —_
go bt Station numbers of remote.modules which are in :
to ch ur:r_ulatad faulty:station communication error-are-stored. - z::g{x'te
93 election - i (Detection status is retainéd until reset.)
r (Unused) : o i = -
100 S ‘ " | The station number of the Témote module which
to Fauity station detection is in communication error is stered,
103. . . (Communication status is constantly updated.)
....... Onused) —
- ‘ ' | ‘When the MINI-S3 link communication signal is
107 | Communication error code ON, this means the cause of the communication
~error has been stored, |
"""" " The accumulated number of tlmes the MINI-S3
108 | Error detection code L linK ‘error detection turns ON is stored.
Unassd) ——— —
110 In
. put data from batch refresh type remote I/O
2041 Batch refresh receive data module is stored. :
— Read only
{(Unused) . —_
- The number of executlons of retry processing
160 | Line error retry counter | when communication with ali remote modules is
disabled by line error-is stored,
161 The number of times retry processing is
‘1"92 Retry counter executed to faulty stations is.stored.
------- {Unused) ) ) ) _
195 Remote terminal module -~ | The station number of the remote terminal
faulty stations ) ‘module where an error has occurred is stored.
196 | Remote terminal module | The reason why the remote terminal module error
taoog error code - { detection signal [X (n + 24)] is ON is stored.
...... {(Unused) o -l —

* { : Area where station number(s) and error code(s) are stored when an AJ3ST error ocours.
(See Section 7.1 for error codes.)
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Addresses PC CPU
(decimal) Contenls Read/Write
_____ Enable/Disable
250 . . Partial refresh type remote 1/O module station
to Partial refresh station No. and specification of the number of digits are
282 written.
{Unused) —
300 Dat tput to th tial refresh t remote {/O
to Partial refresh send data ata oulput to the partial reiresh type re
363 module is written. Read/write
(Unused) _ enable
Partial refresh Partial refresh type remote I/O module's input
598 accumulation input data received faulty station is stored.
error detestion | {Detection status is retained until reset.)
. : Partial refresh type remote |/O module's input
Partial refresh t
599 dgtelgti:r: resh Input errar data received faulty station is stored.
__________ {(Communication status is always undated.)
0 . te d
f: Partial refresh receive data Partial refresh type remote IfO module's input Read only
663 data is stored.
Receive data clear The AJ35PTF-R2 station number which executes
858 desiglnation receive data clear by the receive data ¢clear
ol request signal [Y (n + 23)] is specified.
Receive data ol The receive buffer which is cleared when the .
859 desiglnatioan ear range receive data clear is executed by the receive data 2{?:3{;:;“9
___________ clear request signal [Y {n + 23}] is specified.
18:30 No-protocal mode Parameters are set when using the AJ35PTF-R2
929 parameter in a no-protocol mode.
930
to {(Unused)
1099
| CHoO | CH1
1100 Remote terminal Remote terminal
h module No. 1 module No, 8
2% 9 sendfreceive send/receive
99 1 area area
2100 Remote terminal Remote terminal
to module No, 2 module No. 9
3099 send/receive sendfreceive
area area
Remote terminal Remote terminal
3100 | module No, 3 module No. 10
to send/receive sendfreceive
4099 | area area
4100 Remote terminal Remote terminal
*3lto module No. 4 module No. 11 Send data to the remote terminal module write Read/write
5099 § sendfreceive send/receive area, of receive data from the remote terminal abled
area area store area. en e
5100 Remote terminal Remote terminal
o module No. 5 module No. 12
6099 send/receive send/receive
area area
61 00 Remote terminal Remeote terminal
to module No. 6 module No. 13
7009 sendfreceive send/receaive
aresa area
" I Remote terminal Remote terminal
7100 | module No. 7 module No. 14
to sendfraceive send/receive
8099 | area area

[Y (n + 2C) at OFF]

[Y(r+2C) atONI  »2: Clear processing area for data received during the AJ35T reset operation.
* 3 : Buffer memory area for AJ35T data transfer (1st module through 14th moduls)
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Programming under the setting conditions of AnACPU, AJ71 PT32-83, and
AJ3§T is explained below.

Slet 0 .

| | |

| | | .
P AJT I I [
ower | X i
AnA

supply PT32- | | |

module cPuU 83 | : :
! 4 l

| | i

| | |

AJ3ST -

l_“'____l [______I

LT L____J

® Remote terminal No. 1

& Station No. 1 -

(1) AJ71PT32-S3 is icaded to slot 0
{(occupying 48 points: 1/O No. X/Y00 through X/Y2F)

(2) AJ35T remote terminal number is set to “1” (initial data ROM)

(3) AJ35T station number is set to “01” {occupying station No. 1 through 4)

.4,5.1 Basic programs

(1) A program for communicating between théAnACPU andthe AJ71PT32-53

(a) AJ71PT32-83 I/O signals S
Use the |/O signals allocated to the 48 points of X/Y00 through
X/Y2F for programming. _

Communication
request command
|1

1T

MINI-S3 link communication start (Y28)

Remeote terminal module error

(b) AJ71PT32-S3 buffer memory
Use the FROM/TQO instruction to des:gnate buffer memory addresses.

O

Received data
clear command

detaction (X24)/error reset (Y24)

T When’ the error detection signal -

X24 "~ | (x24) is turned ON, an error code
1 |FROMP| Ho I K196 |D10| Ki | —| is read from buffer memory

address 196 and stored to D10.

. —-——-i}———-—i TOP | Ho | K858 | K1 | Kt I— “"I'i”:,_is‘\ﬁritten to buffer memory

4 addresses K858 and K859, and

] TOP | Ho | Ke59 | K1 | K1 }__ the recelved data is cleared.
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(2) Buffer memory read/write program

(a) Execute the read/write of buffer memory by directly designating
AJ35T buffer memory addresses using AnACPU dedicated instruc-
tions via the AJ71PT32-83. (The AJ35T buffer memory can be used
without acknowledging the AJ71PT32-83 buffer memory.)

Read
command  MS081
i *F LEDA
[ FrRoM | ki | ko [ po [ ke F—
—— PRC | Mo | Yo |—
)
I LEDR
Mo i—Sequence operations are executed —:
— }—I when MO command stays ONfor1 —
|_scan at the completion of read. N
Write

command M9081
I 1A
11 AT

— 10 [Ki[Ke|D4|Ka|—
———tPRC| M1 | Yo —

r -
1 Sequence operations are executed |

M
| |
| when M1 command stays ONfor1 |

Lscan at the completion of write. _‘

MINI instruction execution

The upper 2 digits are designated when the AJ71PT32-83
leading I/O number is expressed in 3-digit hexadecimal.
4 words are read from the AJ35T (remote terminal No. 1)
buffer memory addresses 0 through 3 and stored in DO
through D3. At the completion of read, MO stays ON for

1 scan,

|

MINI instruction reset

MIN{ instruction execution

The upper 2 digits are designated when the AJ71PT32-83
leading I/C number is expressed in 3-digit hexadecimal.
4 words of data D4 through D7 are written to the AJ35T
{remote terminal No, 1) buffer memory addresses 4

through 7. At the completion of write, M1 stays ON for
1 scan.

|

MINI instruction reset

Mg801: This signal enables or disables the registration in
the communications demand registration area.
ON: Disable OFF: Engble

{b) FROM/TO and PRC instructions:

For details about

FROM/TO and PRC instructions, see the A2A

(S1)/A3ACPU Programming Manual (Dedicated Instructions).

——{FromTo KL 1 | KI ]
i

‘ AJ35T remote terminal medule number (K) |

[ora ] KITU—

I Number of words (K) which execute FROM/TO |

Leading device number which executes FROM/TO

IT.eading address of AJ35T buffer memeory I

—{prc| Mo | vo |—

| I

(T,C,D,W,R (.Y, ML, S B,F)

¥n dummy specification
{same Yn is usable in a program)

Device number to be turned ON at the completion of execution

{(Use M, L, S, B)

After execution is completed, stays ON for 1 scan.
(Do not use the same device number.)

POINTI

When the FROM/TO instruction is executed by the sequence program,
data communication is executed via the AJ71PT32-S3 buffer memory.
When the execution completion device of the PRC instruction is turned
ON, data communication ends.
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(38) Data clear processing program when allowable communication time is
exceeded.
<. .- . Whenthe FROM/TC:instruction is executed, the AnACPU stores data in
o the communication request registration area. Communication is ex-
i o ecuted with the buffer memory of the AJ35T via the AJ71PT32-83.

If the FROM/TO completlon srgnal is not sent to the AnACPU because
of communication noise, the AnACPU goes into the wait state and does
not send the succeeding data.

To detect and reset the wait state and clear the data, use a timer and
set the allowable communication time. Then, resume communication.
The following is the example of a-data clear processing program.

{Send request signal of K[ ]

te terminat No. 1 Allowable communication time is set by the user.
T? remote terminai No. 1) . . m (When communication is not completed within the set
11 \TO/J time, it is. regarded as an error and data clear
To processmg is executed.)
L | & L
— | {omov| k1 [ D100 }—) ..

(Turned ON by the

communication LEDS |SPCLR Command data is cleared in the AnACPU's

complation wait reset communication request registration area
¢ommand, or when . L % Lo . .
the allowable SUB m by the-communication completion wait
o - reset command, or when the allowable

commumcatron time | . h .
- - - LEDC communication time is exceeded.

“set by ‘the user ls e
LEDR sSUB

exceeded.) . -

- AJ71PT32-83 leading /O number
upper 2-digit specification
- Occupies 2 words of data
LEOC | D100 | (d100; D101)
" I Datais entered to T, C, D, W when
. 1" is set to the lower bit position

of the terminal number to be
cleared. (Occupies 2 words)

(Example) .
b15 b0

D100~

8 7 68 5 4 3 2 leTarminals No. 1

through No. 8
oot J [ [ L] LI {T]T]
S AL A AN A
14 13 12 11 10 9+ Terminals No. 9

through No. 14

Commumcatton completlon ’ - -

" wait reset command or . _| A_Mov_| K1 l D100 f_ Clear No. 1

. allowable communication . = Cloar No. 1
ime-out detecti i
merout detestion signe! L — mov | Hssss | D100 | through No. &

TO X24 Ya3 o

ToP | Ho | l Ki | Kt The receive data clear processing (“1" is written
' 5 — 1 to buffer memory} of the AJ71PT32-S3 is executed
_I,. TOP | Ho I K59 | Ki l K1 | by the communication completion wait reset
command, or when the allowable communication
time is exceeded.

{The AJ71PT32-53 is cleared so that communication
SET can be executed again. However, the contents of

the receive data area wiil not be cleared.)

Y23 Yo Ce ’ ’ ’ — . At the completion of clear (X23 ON)},
| ¥ RST |. Y23 the clear request {Y23) turns OFF,
(At the same time X23 turns OFF.)
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4.5,2 Programming examples

(1) An analog-digital conversion program uses the following conditions.

eSee Section 4.5 for settings of the AJ35T and the AJ71PT32-53.

eThe following modules are loaded to the AJ35T:

terminal No. 1)

CH1 through CH4 CHS through CHs
Input input | | Input | | Input
AJ3ST
(Station No. .
(Reor;)ote Output| |[Output| [Cutput| |Cutput

¢ CH1 through CH4:
Analog input module

® GHS through CHS:
Analog output module

® CH9 through CH1i6:
None

(2) The foliowing sample program covers the data read using CH1 through
CHa4, the data write using CH5 through CH8, and the processing of
communication errors.

{3) The operation items of the program are given in the “Flow” cofumn.

(4) The explanation of the sample program is given in the “Operating
Description” column,

(5) The sample program executes batch read/write from/to the AJ35T
buffer memory.
(Read/write programs can be created for each buffer memory address.)

Batch read/write is enabled by loading input modules in one group and output modules in

ancther group.
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Flow

Sequence program

Operating description

(1) Data read

2) Data write

———F |

Communication

request command . ‘

L — — (Y8
Read ‘ ’

command MS081

— it ‘ ENENN =

| sus | Ho |—
— FROM | k1 | ko | Do | k4 1

MO [ -

—] — After MO (read completion signal) was turmned ON ||
{ for 1 scan, the data in DO (CH1), D1 (CH2), D2 |

| (CHB3), and D3 (CH4) is used for executing |

| sequence operations such as internal operation |

| processings, external operation, and display :

I designation. N
—— The sequence operations are executed to take in, —
| or set with a program, the data to be written to D4 |
| through D7 (for CHS through CH8). |
L _

Write
command M2081

LEDA | MINI [—

| suB | Ho |
— FRoM | k1 | k4 | D4 | x4
——f pre | M1 [ vo |

M1 ‘_ ———————————————————— —l
—— —— When M1 s turned ON, the sequence

| operation is executed to externally display 1
| the completion of the write operation.

$3 communication start (Y28
is turned ON)

MINI instruction execution (MS081:
Communication request registration
area busy signal)

Upper 2 digits of the leading /O number
of the AJ71PT32-S3 are designated,

Four werds of data in buffer memory
addresses 0 through 3 of the AJ35T
(remote terminal No. 1} are read and
stored to DO through D3.

MINI instruction reset

MINI instruction execution

Upper 2 digits of the leading I/O number
of the AJ71PT32-53 are designated.

Four words ¢f data in D4 through D7

are written to buffer memory addresses 4
through 7 of the AJ35T

(remote terminal No. 1).

MINI instruction reset
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Flow

Sequence program

Operating description

{3) Communication
error processing

Y0 (Communication request signal)

X24 :_The sequence operations are executed to -]|
— externally display communication errors [ |
To | and communication ¢completion, and to !
- I start, end, or designate operations, i

b o -
%24 (Error code read command)

——{————{FROMP| Ho [ K196 [ D10 [ Ki |—

- -
| The error code stored in D10 (terminal No. 1) I
| is used for sequence operations, such as |

Communication errorfcommunication
completion reset command

|
] | [ ps | M3 |
M3 Xe4
— | {} Y24
X24 X23
P arss —{ omov [ k1 | D1oo |—

[ LeDB | SPCLR |
'sus | Ho |—
[ teoc | D1oo |—
— vop | Ho [kess| K1 [ Ki |
— Top | Ho [Kese] K1 | K1 |—

[ seT [ ves |
X23 Yo

] L F [ msT | ve3 |

Allowable communication time is
set by the user.

Display and processing are executed if a
communication error {(when X24 is ON)
or a communication overrun error (when
TO is ON) has occurred,

When the S3 error detection (X24) is
turned ON, the error code in K196 of the
$3's buffer memory (remote terminal No.
1) is read and stored in D10.

Communication error reset

(When an error is detected (X24 is ON}),
turn ON the communication error reset
command. This activates the error
detection reset signal (Y24) which
finally turns X24 OFF.)

AnACPU
data clear Communication
processing completion wait reset

® Turn CN the
communication
completion wait

raset command
to execute data
clear processing.
¢ The communication
completion wait
reset command can
be turned ON using
a timer (TO) to set
AJTIPT32-83 the allowable
data clear communication time,
processing

® When a communication error or a communication completion wait has occurred, communica-
tion between AJ71PT32-83, ARACPU, and AJ35T becomes abnormal and stops.

* By resetting the communication error or the communication completion wait, the AnACPU
and AJ71PT32-83 clear the data at error occurrence and resume data communication.
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® See Section 3 for link with the A2CCPU.,
¢ See Section 4 for link with the A2ACPU(S1) and the ASACPU.

5.1 System Configuration

5.1.1 Overall configuration

Qut-of-panel type  Compact ty'pe

The overall configuratién of th

below.

Initial data ROM

.53 master module

MELSECNET/MINI-

o

==

16 KROM

Message ROM (for operation box)

16 KROM

Data link module for Separate type

remote YO module remote /O module  building-block type  remote I/O module

—

AJ71PT32.83

&

Fiber optic
cable (plastic)/
twisted-pair cable

= Jwil ks Analog-
o L ‘. digital
|| || IH_ || ‘ converter
= »a Ol module
ﬁji'éijjgf }E } AJ3SPTF-[ ] AJ72PT35 AJ3SPTF-128DT —_— 3
T8 [
Joint box
AJ3ST-M[ ][ 1B
MELSECNET/MINI-S3
data link system i
Special-
AJSST-JB function
AJSST-JBR - module for
Portable type Mount type Rs-232C interface A2CCPU
operation box operation box meodule T
3 = ‘l - Mitsubishi
© CrrerrrT ° cer — i —MELSEC'F—T-'“ESR;E:O
AJSSPT-OPBMI : series PC ‘trraﬁs'i'stérized
AJ35T-OPB-P1-S3 o ) AJ35PTF-R2 < inverter

16 KROM

16 KROM

{

e AJ35T using MELSECNET/MINI-S3 is shown

CPU module

Building-block
type CPU module

V.

Extension cable

A32B
A35B
A38B

b

Main base unit

A0BB
A12B
A30B

U

Extension base
unit

AB5B, AB8B
A55B, A58B

CPU module

Compact type
CPU module

{3

IfO cable

A0J2CO1
A0J2CO03
AcJ2Co6

U

I/© module for
A0J2CPU

{3

Extension cable

A0J2C04B
AQJ2C108B

U

.y

Extension base
unit
AB5B, AGEB

For details en each remote moedule's system configuration,
see appropriate user’s manual.

Character generator ROM Character generator ROM
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The AJ35T can be linked to the following CPUs via the AJ71PT32-53 master

module.
Applicable CPUs AQJZHCPU AQJ2CPU(P23/R23)

A1INCPU(P21/R21) A1CPU(P21/R21)
A2NCPU(P21/R21) A2CPU(P21/R21)
A2NCPU(P21/R21)-51 A2CPU(P21/R21)-51
A3NCPU(P21/R21) A3CPU(P21/R21)
A3HCPU(P21/R21)

ABMCPU(P21/R21)

Except for (1) and (3) below, the AJ71PT32-S3 master module can be loaded
into any slot and linked with the AJ35T.
The number of device panels is unlimited.

(1)

)

(3)

if the AJ35T is loaded into an extension base unit (A55B, A58B) without
a power supply module, the power capacity may be insufficient.

Avoid loading as long as possible. If it is necessary to load, be sure to
keep the power capacity of the main base unit power supply and
extension cable voltage drops in mind when selecting power supply
modules and extension cables.

(For details, see each CPU User’s Manual.)

The AJ71PT32-83 master module cannot be loaded into the last slot of
the 7th extension of the A3CPU (P21/R21).

In a MELSECNET {ll) data link system, loading is possible to both a
master station and a local station.

The AJ71PT32-8$3 master module cannot be used for a remote /O
station.
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5.1.3 Precautions during system construction

(1)

{2)

(3

@

(8)

The software version indication, shown below, on the front of the
AJ71PT32-53 module must be “C” or iater to use the AJ35T. Modules
with software version “A”, “B” or no software version indication cannot
be used.

-

Au71PT32

MON. Y

MON. X

~NHNLEAN OO N B WO
- J L

- Hardware version

Software version ——————1

When using the AJ35T in the MELSECNET/MINI-S3 data link system,

use twisted-pair cables.

Since each AJ35T occupies 4 stations (a total of 32 I/O points), be
careful when allocating ifO signals.

When using the AJ35T, set the AJ71PT32-83 as follows:
(a) Set the “jumper for mode selection” of the AJ71PT32-S3 to the

extension mode (occupying 48 |/O points) of “48”,

{b) Create the initial data ROM for the AJ71PT32-83 extension mode
{occupying 48 I/O points) by the SWOGP-MINIP and install it. For
remote terminal data setting at the creation of the initial ROM, set

the AJ35T protocol to [4: MINI STANDARD PROTOCOL].

(c) For details, see the following manuals:

® AJ71PT32-S3 type MELSECNET/MIN!I-S3 Master Module User's
Manual
& SWOGP-MINIP Operating Manual

The AJ35T requires a 24 VDC power supply,

When supplying power from one power source to muitiple AJ35Ts or to
the link 1/O modules, be sure to take voltage drops into consideration
when selecting cables and doing wiring.

To calculate the receiving port voltage, see the

in Section 3.1.2,
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5.2 Data Communication Processing
5.2.1 Communication method

Communication between the AJ35T and the ACPU is executed via the

AJ71PT32-83 buffer memory.

e The AJ71PT32-S3 is loaded in slot 0 (Leading I/O number: HO).

& The AJ35T's station number is set at 01, and the remote terminal number,
at 1 (set with the initial data ROM).

AGPU AJ71PT32:83 AJ3ST
Buifer memol
Cormmand Communication - ;!Lceive .
,_{r:‘ @—_ YO signals (/Y) FROM area
E _ o {addresses 0 through 17)
{Communication Data Address  Buffer memory

with the AJ71PT32-83) communication

1190 (Station No. 01)

Read command (Read request) Remote terminal

-—l }c:::::::;[ module No. 1 - TO area
Eill RN : :‘T—' 4 receive area (addresses 0 through 15)
} I
I

ps=S===a FroMaren
RSF | YO

< weey v ]
Data 1600 B *q O
communication! | _ Remeote terminal Send H
(FROM) L= ; | module No. 1 send b2
White command area (TO area) Analog I/O module
F 0 }
AR Data 2% o
x0 . .
L3 T ?cr;;munlcatlon ] oY
8099 h\’—j Analog 1/O device

*1: Twisted-pair data link performs communication at intervals of 3.5 through 18 msec.

(1) 1/O signal communication between the ACPU and the AJ71PT32-83
I/O signals such as communication start, send request, send comple-
tion, and error detection are sent and received.

(2) Communication between the ACPU, AJ71PT32-83, and AJ35T

(a) Read from the AJ35T buffer memory

¢ By using the TO instruction of the sequence program, the ACPU
writes the data for read request, leading address, and the number
of words to be read to the AJ71PT32-83's send area.

e When the send request signal (Y0) is set, the AJ71PT32-83 reads
the data of the designated number of words from the AJ35T buffer
memory, beginning with the designated leading address accord-
ing to the data sent by the TO instruction, stores it in the receive
area, and turns ON the send completion signal (X0).

e The ACPU reads the receive data stored in the AJ71PT32-53
receive area. It uses the FROM instruction when the send com-
pletion signal (X0) is turned ON.

(b} Write to the AJ35T buffer memory

e Using the TO instruction of the sequence program, the ACPU
writes data to the AJ71PT32-83 send area.

e When the send request signal {Y0) is turned ON, the AJ71PT32-53
writes data to the AJ35T buffer memory,
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{3) Processing timing

(a) Read timing

TO
Sequence program )
/oM
(OFF)
Send request signal {Y0) .
:Internal processing
OF -
Send complete signal (X0) (oFh ST
‘Sequence program
(/ 5 processing
d

Data communicaticn <

{b} Write timing

TO - .

Sequence program ‘ N ;

! (ON)

il

(OFF)
Send request signal (Y0)

(OFF)

HInternal processing

-

e

Send complete signal (X0)

‘Sequence program
processing

e

Data communication

5.2.2 Processing time

The processing time required to write data to and read data from the AJ35T
buffer memory is shown below.

‘Item

Max. Processing Time’

"

(1) Data read [t msec x (number of data words)] +

{2) Data write

[(t msec x 5) + 80 msec]
*1: Total value of the AJ35T internal processing time and the PC CPU processing time

“t” is the I/O refresh time. It varies according to the number and type of
connected remote module stations.
Calculation .of the I/O-refresh time is shown below.

Operation Mode Setting

1/0 Refresh Time {msec)

Mode
T _ Automatic online return enable

{0) '

t=0.66 + (0.044 x R) + (0.25 x B) + (0.95 x T)

Extension mode

Automatic online return disable A
(48 points) .

(1)

t = 0.54 + (0.058 X R) + (0.25 x B) + (0.95 X T)

Communication stop at error detection

(2)

t = 0.54 + (0.051 x R) + (0.25 x B) + {0.95 x T)

R : Total number of remote stations
B : Number of AJ35PTF-128DTs
T : Number of remote terminal modules
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5.3 AJ71PT32-83 I/O Signals

I/O signals between the AJ71PT32-83 and the ACPU in the extension mode

are used when accessing the AJ35T buffer memory.

For details about the I/O signals, see the MELSECNET/MINI-S3 Master

Module User's Manual.
The list of /O signals in the extension mode is shown below.

“n” in the Device No. column of the table is the master module leading 1/O
numbet. Itis determined by the number of ifO points of the /O modules lcaded

into the master module’s front slot and by the master module’s position.

Exampie:

When the master module leading I/O number is “X/Y20"

X (n+0) through X (n+2F) = X20 through X4F
Y (n+0) through Y (n+2F) = Y20 through Y4F

I/O Signal List in the Extension Mode

Device No. Signal Device No. Signal

X{n+0) Send request signal For remote terminal Y{n+0) Send request signal For remote terminal
X{n+1 Read complete signal | module No. 1 Y(n+1) Fead complete signal [ module No. 1
X{n+2 Send request signal For remote terminal Y{n+2) Send request signal For remote terminal
X{n+3 Head complete signal | module No. 2 Y{(n+3) Read complete signal |module No. 2
X{n+4) Send request signal  |For remote terminal Yin+4) Send request signal For remote terminal
X{n+5) Read complete signal | module No. 3 Y{n+5) Read complete signal | module No. 3
X({n+6) Send request signal For remote terminal Y(n+86) Send request signal For remote terminal
X{n+7) Read complete signal | module No. 4 (n+7) Read complete signal | module No. 4
Xin+8) Send request signal For remote terminal Y{n-+8) Send request signal For remote terminal
X(n+9) Read complete signal | module No. 5 Y{n+9) Read complete signal {module No. 5
X{n+A) Send request signal For remote terminal Y{n+A} Send request signal For remote terminal
X{n+B) Read complete signal [ module No. & Y(n+B) Read complete signal {module No. 6
X{n+C) Send request signal For remote terminal Y(n+C) Send request signal For remote terminal
X{n+D) Read complete signal | module No. 7 Y{n+D) Read complete signal | module No. 7
X{n+E) Send request signal For remote terminal Y{n+E) Send request signal For remote terminal
X{n+F) Read complete signal jmedule No. 8 Y(n+F) Read complete signal | module No. 8
X{n+10) Send request signal For remote terminal Y{n+10) Send request signal For remote terminal
X{n+11) Read complete signal |module No. 9 Y(in+i11) Read complete signal | module No. 8
X(n+12) Send request signal For remote terminal Y(n+12) Send request signal For remote terminal
X(in+13) Read complete signal |moduie No. 10 Y(n+13) Read complete signal | module No. 10
X(n+14 Send request signal For remote terminal Y(n+14) Send request signal For remote terminal
X{n+15 Read complete signal |module No. 11 Y(n+15) Read complete signal | module Neo. 11
X{n+16) Send reguest signal For remote terminal Y(n+16) Send request signal For remote terminal
X{n+17) Read complete signal | module No. 12 Y(n+17) Read complete signal |module No. 12
X{n+18) Send request signai For remote terminal Y{n+18) Send request signal For remote terminal
X(n+19) Read complete signal {module No. 13 Y(n+19) Read complete signa! | module No. 13
X(n+1A Send request signal For remote terminal Y(n+1A) Send request signal For remote terminal
X(in+1B Read complete signal {meoduie No. 14 Y(n+1B) Read complete signal | module No. 14
X(in+1C Y({n+1C)

X(n+iD) Y(n+1D)

X(nT1E) (Unused) Yini1E)

X(n+1F) Y{n+1F) (Unused)

X(n+20) Hardware error Y(n+20)

X({n+21) MINI-S3 link communication in progress Y{n+21)

X(n+22) {Unused) Y{n+22)

X{n+23) Receive data ¢lear complete Y{n+23) Receive data clear request

X(n+24) Remote terminal module error detection Y(n+24) Remote terminal module error detection reset
X{n+25) Test mode Y{n+25)

X({n+26) MINI-83 link error detection Y({n+26) (Unused)

X{n+27) MINI-S3 link communication error Y{n+27)

X{n+28} ROM error Y{n-+28) MINI-S3 link communication start

X(n+29) Y(n+29) {Unused)

X{n+2A) Y{n+2A} FROM/TO instruction response designation
X{n+2B) Y{n+2B) Faulty station data clear designation
X{n+2C) {Unused) Y{n+2C} Buffer memoty channel switching

X{n+20) Y{n+20D) Error reset

X(n+2E) Y(n+2E)

X(n+2F) Yin+2h) (Unused)

MELSEC-A
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5.4 Buffer Memory Assignment

5.4.1

AJ35T buffer memory

The AJ35T’s buffer memory is not backed up by a battery.
When power is turned OFF, the buffer memory is cleared.

(1) Read-only buffer memory (for FROM instruction)

Address (decimal) Contents
o CH.1 input data
1 CH.2.input data
2 CH.3 input data
3 CH.4 input data
4 CH.5 input data
5 CH.6 input data
6 CH.7 input data
7 CH.8 input data
8 CH.9 input data
9 CH.10 input data
10 CH.11 input data
11 CH.12 input data
12 CH.13 input data
13 CH.14 input data
14 CH.15 input data
186 CH.16 input data
16 Input module loaded’
17 Output module loaded
i8 Error Code

L

—

“[Contents of buffer memory
addresses 16 and 17]

(1) Connecticn of input/output
modules to each channel is
indicated by bit.

1: Yes (loaded)
[0: No (un[oaded)]

15 through8 7 through ©

CH.18 through CH.9 CH.8 through CH.1

(2) Each type of loaded module
(input/output) can be read
using the FROM instruction
of the sequence program.

[Contents of buffer memory address 18]

(1) Storage of the error code
generated first only
(See Section 7.1).

{2) The contents can be read using
the FROM instruction of the
sequence program,

(2) Write-only buffer memory (for TO instr_ubtion)

Address (decimal) Contents
0 CH.1 input data
1 CH.2 input data
2 CH.3 input data
3 CH.4 input data
4 CH.5 input data
S CH.6 input data
6 CH.7 input data
7 CH.8 input data
8 CH.9 input data
9 CH.10 input data
10 CH.11 input data
11 CH.12 input data
12 CH.13 input data
13 CH.14 input data
14 CH.15 input data
15 CH.316 input data
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5.4,2 AJ71PT32-S3 buffer memory
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There are communication {(send/receive) data addresses for the AJ71PT32-
83 buffer memory according to dedicated read/write instructions between
the AJ71PT32-83 and the ACPU.
The allocation of buffer memory addresses which are used for automatic
communication with the AJ35T are shown below.
For details of the buffer memory, see the MELSECNET/MINI-S3 Master
Module User's Manual.

Addresses
(decimal)
0 Total number of remote
stations
1 Number of retries
...... {(Unused)
4 | Line error check
(Unused)
i0
to Batch refresh send data
41
{Unused)
70
to Remote module's card data
77
{Unused)
2 1¢] R
to Accumulated faulty station
detection
93
{(Unused)
100"
to Faulty station detection
103
(Unused)
107 | Communication error code
108 [ Error detection code
....... (Unused)
110
to Batch refresh receive data
141
(Unused)
160 Line error retry counter
161
to Retry counter
1oz,
{(Unused)
195 Remote terminal module
xq faulty stations
2096 Remote terminal module
200 orror code
{Unused)

Contents

PC CPU
Read/Write
Enable/Disable

The range of the station numbers of ail con-
nected remote modules is set,

‘The number of retries at communication error
oceurrence is set,

Read/write

Used to contirm line fault areas.

enabled

Data output to the batch refresh type remote /O
module is written.

Each connected remote module type is stored.

Read only

Station numbers of remote modules which are in
communication error are stored.
(Detection status is retained until reset.)

Read/write
enabled

The station number of the remote module which
is in communication error is stored.
(Communication status is constantly updated.)

When the MINI-S3 link communication signal is
ON, this means the cause of the communication
arror has been stored,

The accumulated number of times the MINI-S3
link error detection turns ON is stored.

input data from batch refresh type remote /O
module is stored.

Read only

The number of executions of retry processing
when communication with all remote modules is
disabled by line error is stored.

The number of times retry processing is
executed to faulty stations is stored.

The staticn number of the remote terminal
module where an error has occurred is stored.

The reason why the remote terminal module etror
detection signal [X (n + 24}] is ON is stored.

* 1 : Area where station number(s) and error code(s) are stored when an AJ35T error oceurs.
(See Section 7.1 for error codes.}

5-8
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eideiri?ns:;s Contents H:ﬂcf"lc\::rl:te
T Enable/Disable
250 : : Partial refresh type remote /O module station
1o Partial refresh station No. and specification of the number of digits are
232 written.
(Unused) —
300 . )
to Partial refresh send data Data out‘put t-o the partial refresh type remote IJO
. module is written, i
363 Read/write
(Unused) — enable
Partial refresh Partial refresh type remote I/O module’s input
598 | accumulation input data received faulty station is stored.
. error detection (Detection status is retained until reset.)
. Partial refresh type remote /O module’s input
599 z:t':::i;?‘fr”h input error data received faulty station is stored,
(Communication status is always undated.)
600 . e T e
to Partial refresh receive data :atrtlgl refres: type remote I/O module's input Read only
663 ata is stored.
T The AJ3SPTF-R2 station number which executes
858 g::ie l::t?oar:a clear receive data clear by the receive data clear
o 8 request signal [Y (h + 23)]is specified.
. The receive buffer which is cleared when the .
859 :::f '::t%a;:a clear range receive data clear is executed by the receive data ?::gifgate
_______ £ clear request signal [Y (n + 23)] is specified.
taeo No-protocol mode Parameters are set when using the AJ35PTF-R2
° parameter in a no-protocel mode. :
928
930
to (Unused)
1009
CHo i CH1
1100 Remote terminal Remote terminal
module No. 1 module No. 8
to sendfreceive sendfraceive
2099 I ar0a area
2100 Remote terminal Remote terminal
t module No. 2 module No. 9
3%99 send/receive send/receive
area area
""" I Remote terminal Remeote terminal
3100 | module No. 3 module No. 10
to send/receive send/receive -
4099 | area area
4100 Remote terminal Remote terminal
*3 4o module No. 4 module No. 1
5099 send/receive send/raceive
area area
5100 Remote terminal Remote terminal
t module No. 5 module No. 12
6%99 send/receive sendfreceive
area area
""" I Remote terminal Remote terminal
6100 § module No. 6 module No. 13
to send/receive send/freceive
7089 | area area -
7‘{ 00 Remote terminal Remote terminal
L module No. 7 meodule No, 14
8%99 sendfreceive send/receive
area area

Y (n + 2C) at OFF]

[Y (0 + 2C) at ON]

* 2': Clear processing area for data received during the AJ35T reset operation,
* 3 : Buffer memory area for AJ35T data transfer (1st module through 14th module)
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5.5 Programming

Programming under the setting conditions of ACPU, AJ71PT32-83, and
AJ35T is explained below.

Slot0
I I |
| | |
Power AJT1 : : :
supply ACPU PT32- I | |
module &3 I | |
| | |
1 | |

AJ3ST

F===="

I ___l
L1 L____]

| |
I

® Remote terminal No. 1

@ Station No. 1

(1) AJ71PT32-S3 is loaded to slot 0
(occupying 48 points: 1/O No. X/Y00 through X/Y2F)

(2} AJBST remote terminal number is set to “1” (initial data ROM)

(3) AJ35T station number is set to "01” {occupying station No. 1 through 4)

When the AJ71PT32-83 Is loaded into slot O of the extension base of AOJ2H/AOJ2CPU, the upper
2 digits of the FROM/TO instruction leading I/O number will be H10 because 64 points of IO
numbers (100 through 13F) are occupied.

5.5.1 Basic programs

(1) A program for communicating between the ACPU and the AJ71PT32-S3

(a) AJ71PT32-83 I/O signals

Communication

request command
I
11

Use the I/O signhals allocated to the 48 points of X/Y0O0 through
X/Y2F for programming.

X24

MINI-S3 link communication start (Y28)

Remeote terminal module error

®®

(b) AJ71PT32-83 buffer memory

i
11

{Top | Ho | K858|K17|K1[—

*1

—{ Top |H0|K859|K1|K1|—

detection (X24)/error reset (Y24)

Use the FROM/TO instruction to designate buffer memory addresses.

X24 "
— ————FRomP| Ho | k196 |Dz0[ K1 }—-

Received data
clear command ™1

When the error detection signal (X24) is
turned ON, an error code is read from
buffer memory address 196 and stored
to D20,

addresses K858 and K859, and

“1" is written to buffer memory
the received data is cleared.

*1: The AQJ2CPU{P23/R23) is not provided with the FROMP/TOP pulse instruction.
Use internal relays to change data into pulses.
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*1 Addresses
1600
1601
1602

*2 Addresses
71100
1101
1102

{2) AJ35T buffer memory read program
To read data from the AJ35T’s buffer memory, data is set to the buffer
memory of the send area ofthe AJ71 PT32 83 and a send request signal

is turned ON.

~ When the read operation is compl,,eted, the buffer memory of the receive
area of the AJ71PT32-53 is read.

(a) Details of the data set to the send and receive areas of the AJ71PT32-
83 (addresses of the 1st module) . . .

(Send area)

Read request

Leading address

Number of words to be read

{Receive ares)

Number.of words to be read

~ Data(l)

Data (2} .

. K1 (read request) is designated.

...... Data of the set number of words is stored sequentially
from the AJ35T buffer memory leading address set
by the read request.

R e S

* 1, 2: Data set at the leading address of modules 2 through 14 is the same.

(b} Program example - -

Read
command X0 YO
| F—d - I MOV "| Ki | oo I— Read request (K1) designation
4| MOV I | l— Leading address {KO) designation
4| MOV | K4 | . Ka I— Designation of the number of words (K4) to be read
—| TO l Ho |K1600| Do ’ K3 f—— Written to buffer memory addresses 1600 through 1602
SET Send request set
X0 7 - | At the completion of send/receive (X0 ON), 4 words
]} I }FROM‘ Ho ‘K1101 | D3 I K4 l— of data (the number of the words to be read) are read
B o I to D3 through D&.
RST The send request (Y0) is reset.
[ Gamuancs aneralions such as intermal Brocesaing. orora. 1
Sequence operations such as internal processing, opera- |
| tion directions to external devices, and external display of |
i the data read to D3 (input data of CH1) through.D6 |
(mput data of CH4) are executed _i




5. ACPU AND AJ71PT32-S3 LINK MELSEC-A

(3) AJ35T buifer memory write program
To write data to the AJ35T's buffer memory, data is set to the buffer
memory of the send area of the AJ71PT32-83, and a send request signal
is turned ON.

{a) Details of the data set to the send and receive areas of the
AJ71PT32-83 (addresses of the 1st module)

*1 Addresses (Send area) :
1600 Write request | K2 {write request) is designated.
1601 Leading address e The A..!35T write buffer memory leading address is designated.
1602 | Number of words to be written | The number of words to be written to the AJ35T buffer memory is
. dasignated.
1603 Data (1) :
1604 Data (2)
...... Data to be written is sequentially set beginning with the
e~ designated leading address.
/‘d_—‘——\—'j’
2099

* 1 : Data set at the leading address of modules 2 through 14 is the same.
{b) Sample program

r Sequence operations are executed which take in data or

i setdatato the pregram to be written to D100 through D103
b (for CHS through CHS).

L

command X0 YO
| —H—3F | mov | k2 [ 1o

Write request (K2) designation

data of CH5) is designated.

Number of words to be written: 4 {output data of CH5
through CHB) is designated.

-~
|
|

-

l AJ35T buffer memory leading address “4” {output

Data of CH5 (D100) Data is set to D100
through D103 using the
sequance program,

—| Data of CHE (D101) I /' (numeric values can be
directly set)
MoV | D102 | D15 Data of CH7 (D102)
—— | | —

Data of CH8 (D103}

I______\_____I

—| TO I HO leeooI D10 | K7 7 words of data (D10 through D16) are written to S3.

z

Send request is set. (Written to the AJ35T buffer
SET memory addresses 4 through 7)
oow Send i {At th H
11 11 end request is reset. (At the completion of send,
T RST X0 is ON, YO is reset, and X0 is turned OFF.)

5-12
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(4) Data clear processmg program when allowable communication time is
exceeded :

The ACPU turns ON the communication request signal (YC) at the
execution of the FROM/TO instruction, and executes read/write with the
buffer memory of the AJ35T via the AJ71PT32-S3.

If the send completion sibnal {X0) is not sent to the ACPU when the
AJ35T and the AJ71PT32-S3 are put into the wait state due to com-
munication noise, the ACPU is put into the wait state.

=
——
— -

{Send request signal of

Yo p | Allowable communication time is set by the user.
O remote terminal No. 1) /TO\ (When communication is not completed within the set
1 \./ time, it is regarded as an error and the received data clear
processing is executed.)
Communication completion wait reset . '
command or allowable commumcatlon
time-out detaction signal ‘
TO X24 Y23 I
| —H—h { Rt | Yo |—
%
K858 — I The receive data clear processing (“1" is written to
ToP | Ho I I K1 l K1 buffer memory) of the AJ71PT32-S3 is executed by
* the communication completion wait reset command,
_[ TOP | Ho | K859 | K1 | K1J— or when the-allowable communication time is exceeded.
(The AJ71PT32-33 is cleared so that communication
can be executed again. However, the contents of the
I PLS I MO }— receive data area will not be cleared.)
Mo
|} | seT | vas [—
X12I3 T?, - — . At the 'éon'ipletion of clear (X23 ON), the c¢lear request
i T | BRsT l Ya3 I— (Y23) turns OFF, At the same time X23 turns OFF.

.*1 : The AOJRCPU(P23/R23) is not provided with the TOP pulse instruction. Use internal relays to change data into pulses.



5. ACPU AND AJ71PT32-S3 LINK

MELSEC-A

6.5.2 Programming examples

(1) An analog-digital conversion program uses the following conditions.

e See Section 5.5 for settings of the AJ35T and the AJ71PT32-83.
# The following modules are lcaded to the AJ35T:

terminal No. 1)

CH1 through CH4 CHS through CHs
input Input Input Input
AJ3ST
{Station No. 01)
{Remote Output| [Output| |Output| |Output

® CH1 through CH4:
Analog input module

® CHS5 through CH8:
Analog output module

¢ CH9 through CH16:
None

(2) The following sample program covers the data read using CH1 through
CH4, the data write using CHS through CHB8, and the processing of
communication errors.

(3) The operation items of the program are given in the “Flow” column.

(4) The explanation of the sample program is given in the “Operating
Description” column.

(5} The sample program executes batch read/write from/to the AJ35T
buffer memory. (Read/write programs can be created for each buffer

memory address.)

Batch readfwrite is enabled by loading input modules in one group and output modules In

another group.
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Flow Sequence program Operating description
Communication
request command
- BRI - .. . -~ {yag Communication start {Y28) of S3 is turned
: f ) - 1 on
Read . . : ’
command X0 YO
{1) Data read 1} Ny I MOV l K1 ] 0o I.— Read request (K1) is designated.
) e 1-- -—'Leadmg address “0"-{CH1 input data} is -
i Mov | ‘l'_(o l D1 - I_ ‘designated.
. - Number of words to be read “4” (buffer
.—‘—‘ MOV | -K4 I D2 '— memory addresses 0 through 3 s desngnated
) Three words of data of DO through
_I TO l HO IK" 600' Do | Kﬂ— D2 are written to the buffer memory
-addresses 1600 through 1602 of S3.
SET - Send request is set.
When the send completion signa! {X0) is
el X0 YO o [ —~ — - | turned ON, four words of data are read
-—]| — | — T |EROM| Ho IK1_101| D3'.|- K,4,_,:'— from buffer memory address 1101 of 8310

’ DS through D6,

RST Yo 1 ’When read is completed, the send
- request (YO) is reset.

I.-Sgaqu‘e._m:ev operations such as internal process-
" 'y ings, external operation-instructions, and external f‘|’t-
| display using the digital values read to D3 G

"2y "' Data write’ || 1 Sequence operations. are executed which take in dataor) -
— set data to the program to be written to D100 through- -

RN T e Write . R -
’ ’ command X0 YO’

! LY. Ly

f r i

R A

Mov | k2 | D10 || Write request (K2) designation

D11 I AJ35T buffer memory leading address

MoV | K4 l “4" (output data of CHS) is designated,

Number of words to be written: 4
MOV | K4 | D12 |— (output data of CHS through CH8)
is designated.

MOV | D100 | D13 || Data of CH5 (D100)

|
1
R
R
R
1 Mov [ D101 | D14 | Data of CHe (D101)
—
R

Mov | D102 | D15 | Data of CH7 (D102)

MOV | D103 | D16 || Data of CH8 (D103)

7 words of data (D10 through D16)
_l TO | Ho |K16°°| Dio I K7 l_ are written to S3.

SET Send request is set.

Send request is reset. (At the
completion of send, X0 is ON, Y0 is
reset, and X0 is turned OFF.)

o)
w
-
H
[~]
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Flow

" Sequence program

Operating description

{3) Communication
error processing

Y0 {Communication request signal)

Bi (-
I —

. X24 | The sequence operations are executed to !
— externally display comimunication errors [
To | and communication completion, and to |

Lsian, end, or designate operations. J
- L S T T T T T

X24 (Error code read command)

1 | FROMP | Ho | K196 | D20 | K1 |—

r -
| The error code stored in D20 (terminal No. 1) isused
| for sequence operations, such as internal processing |
| and external display.

L .

Communication error/fcommunication
completion reset command
X24
Y24

—
X24 X23
. | mrsT | vo |—

| {For T o [ o [
(o T o [rese | k1 [0 —
e Tw
——hldio———-l SET | ves |—
T T ves

X23 YO

I Ve |
1 I pd i

Allowable communication time is set by
the user,

Display and processing are executed if
a communication etror (when X24 is
ON) or a communication overrun error
(when T0 is ON) has occurred.

When the $3 error detection (X24) is
turned ON, the error code in K196 of the
buffer memory of S3 (ramote terminal
No. 1) is read and stored in D20.

Communication error reset

(When an error is detected (X24 is ON),
turn ON the communication error reset
command. This activates the error
detection reset signal (Y24) which finally
turns X24 OFF.)

Communication completion wait

reset

@ Turn ON the communication
completion wait reset command
to execute AJ71PT32-S3 data
clear processing.

¢ The communication completion
wait reset command can be
turned ON using a timer (TO) to
set the allowable communication
time.

® When a communication error or & communication completion wait has occurred, communica-
tion between AJ71PT32-S3 and AJ35T becomes abnormal and stops,

* By resetting the communication error or the communication completion wait, the AJ71PT32-
83 clear the data at error occurrence and resume data communication.
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6. INSTALLATION AND PRE-OPERATION SETTING PROCEDURES

Pre-operation procedures for the AJ35T, names and settings for each part
of the AJ35T, and the wiring methods are explained in this section.

6.1 Pre-Operation Setting Procedures

‘ Preioperation setting procedures for the AJ35T are explained below.

(=

Install the AJ3ST : \.....S06 Section 6.5

Do wiring to the AJ3ST. ’ "

{Power supply, link cables, analog/digitat |+ See Sections 6.6 and 6.7.
/O cables)

Set AJ3ST stationi numbers. | See Section 6.4

(Station number setting switch.)

Apply power after confirming settings and

writing for the PC CPU and connected | ..o For AJ71PT32-83 settings, see the AJ71PT32-83
devices. . . MELSECNET/MINI-S3 Master Module User's
{PC power supply module and each link Manual,

module)

Execute communication with the AJ35T .
using the sequence program and confirm | ... See Section 6.3,
that the LED indicators on the front panel :
of the AJ35T are normal,

Input pulses and external signals to the
AJ35T to confirm that the sequence

program is operating normally-and thatthe -
LED indicators on the front panel of the
AJ35T are lit correctly,

=

....... Sée Section 6.3.
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6.2 Handling Instruction

(1) Protect the A616DA and its terminal block from impact loads.

(2) Do not remove the printed circuit boards from the housing. There are
no user-serviceable parts on the boards.

(3) Ensure that no conductive debris can enter the module. If it does, make
sure that it is removed. Guard particularly against wire offcuts.

(4) Tighten the screws as specified below:

Screw

Tightening Torque Range kg-cm (¢b-inch)

Terminal screw of the communication terminal block

(M3 screw)

5(4.33) to 8(6.93)

Terminal screw of the module terminal block

{M3.5 screw)

8.5(7.36) to 11.5(9.96)

Terminal screw of the power supply terminal block

(M4 screw)

8(6.93) to 14(12.1)

(5) To load the module onto the base, press the module against the base
so0 that the catch on the top of the unit is securely locked. To unload
the module, push the catch, and after the catch is disengaged from the
base, pull the module toward you.

g0

MITSUBISH!

o MELSECNET/MINI CRUNO POWER
AJ35T-M08B-K OERR O CPU

x10

STATION
x1

SDA
S0B
RDA

RDB
SG

HEBIEE GO

N

Analog modules

Q0

AJ3ST

Hooks
(bottom)

(6) Be sure to turn the power to the analog modules OFF before loading/
unloading them,
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6.3 Parts ldentification

@® @ o
N\ CH1 CH2  CH3 CHe
o MELSECNET/MINI ORUNO POWER - - . o
AJ3ST-MG88-K " QERR O CPU
o x10 <«
| : STATION
. x1
@ | SDA
ul[®] :
POWER ® |sDB
viel ‘
o @] ® |ROA ‘ o
< ® | ros A <
MITSUBISHI ® |s6 3
X \
N, L+ [ 2 J N3 [ 4] [\ T I
) (&) ©) @
No. Name ‘ Description

® LEDs for operating status, and error definition indication, etc.

LED Confirmation

RUN e Lit : Normal communication
e Cff : Communication stop

1 : — ¢ Lit : Power ON
{ )‘ Cperation state indicator LED POWER e Off : Power OFF

CPU ¢ Lit : Communicating with master station
o Off : Communication with master station completed

ERR & Lit : Receive data error
¢ Off : Normal communication

& Sets the station number from 01 through 61 by error rotary switch.

@ Station Numb?r settp-qg va'wh. # Station 00 is a bypass function. (For details, see Section 6.4)

3) Power supply terminal block * 100/200 VAC terminals, 24 VDC terminals, and FG terminal. (M4 screws)
4 Communication terminal block | ® Terminals for send, receive, and shield connection. (M3 screws)
5) Base ¢ Used for loading units and modules.

() Module terminal block * I(ISOe;eégti:?iiI: (fio; ?:ra Loegtarirllso.?ules. {M3.5 screws)
(7) Module leading connector o Used for power supply and I/O signal processing of analog modules.
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6.4 Station Number Settings

(1) Settings for the AJ35T station number setting switches are explained below.

Setting
& 678 (1) Switch of x 10 : Set the 2nd digit of station number
5 a|x10 5 90 x1 (2) Switch of x 1 : Set the 1st digit of station number
4 i 4 ) {3) Set station numbers in the range of 01 to 61. (4 stations/module)
3 2 32 (4) Set station number 00 as a bypass function (relay).

(2) This switch number is set to “00” at shipment.

(3) For precautions about station number settings when connected to
MELSECNET/MINI-S3, see the following manuals:
e A2CCPU User’'s Manual
® AJ71PT32-S3 MELSECNET/MINI-S3 Master Module User's Manual

6.5 Installation

(1) Installing directions and precautions

W r1E ~
d ront)
80 mm or more :

< el

e

-

=]
o =]

2]

[ele[=]efel o

Q

1
]
|
t
:
1
! £ Equipment
1
1
1
1
|l
L

50 mm ; 80 mm or more .u)o/mm Mounted tcﬁa/\I
or mote Z = or more panel or rack
(a) Aliow a clearance of at least 80 mm (3.15 in) between the module

surfaces and surrounding structures and components to ensure
good ventilation, easy wiring, and easy module replacement.

(b) If equipment which emits radiative heat or noise is positioned in
front of the AJ35T (or if similar equipment is mounted on the inside
of the panel door), allow a clearance of at least 100 mm (3.94 in.)
between that equipment and the AJ35T. Also, allow a clearance of
at least 50 mm (1.97 in.) between such equipment and the side
faces of AJ35T.

{2) Restrictions
Do not install the AJ35T module in the following positions.

]

s
|t oo

l | | | | | I l {Horizontal direction)

(Vertical direction)

(3) Installation dimensions
Installation dimensions vary according to type of module,
For details, see the Appendix of this manual.
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6.6 Wiring of Data Link Cables
6.6.1 Handling instructions for twisted-pair cables
Handle cables with special care.
(1) Do not compress the cable with rigid _andlo_r sharp-edged material.
(é) ‘Do .nOt twist the cable véry rﬁuch.
(3) Do not puli strong the cable.
{4) Do not step on the cable.
| {5} Do not 'put things on the cable.
(6) Do not damage the insulation of the cable.
6.6.2 Link cable connections

Twisted-pair cables are connected as shown below,

*1 (Communication terminal block)

{To the succeeding station)
SDA
SDB
(From the preceding station) . W e e
RDA
S ADB |

s - [ ™
_ @ ]*2 o)
oL ~ *1.; Terminal screws are M3 screws. Use solderless

terminals which match the size of terminal screws.
*2 : The shield of the shielded cable which is connected
from the preceding station must ke grounded.

POINT|

Twisted-pair cables must be connected so they are not influenced by

noise or surge induction.

(1) Do not Iay the cables close to (nor bind them together with) main
circuit wires, high-tension wires, or ioad carrying wires.

Allow 100 mm (3.94 in.) or more clearance between them.

(2) When connecting to the remote module terminal block, allow maximum
clearance between twisted-pair cables and module power supply
lines and 1/O signal wires.

(3) Do not use any portion of the twisted- -pair cables (such as 1 pair

_ among 3 pairs) for power supply.
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6.7 Wiring of Analog Input/Output Cables

6.7.1 Precautions

(1) Each channel is provided with four terminais for connecting analog /O

cables.
The method for connecting cables varies according to the type of

module.

/\/”/\/H/—\/Hf\l/ Module
Module terminal block
.1 |2 1 |2 1 |2 1|2 %/

Terminal No.
\,\
%3 4 3 4 3 4 3 4

CH1 Ch2 CH3 CH4

(2) Do not lay the analog I/O cables close to (nor bind them together with)
main circuit wires, high-tension wires, or load carrying wires.
They will be easily influenced by noise, surge, and induction.

POINTl

For the proper method of connecting cables to the module terminal block,
consult the manual for the module to be used.




7. TROUBLESHOOTING

7. TROUBLESHOOTING

MELSEC-A

This section describes the condition of the LED indicators on the AJ35T
module when an error is detected, as well as troubleshooting procedures
when the analog d:gltal conversion does not function normally.

7.1 Error Code List

(1) If the AJ35T detects an error (ERR. LED is lit) when the FROM/TO
instruction is executed, it stores the following error codes to buffer
memory 18 and sends an error code to the A2CCPU or AJ71PT32-83.

Read the error code from the A2CCPU or AJ71PT32.83, and perform

the correctwe action as indicated below.

Error ’ .
Code Error and Cause Corrective Action
(Read error) 1. When the FROM instruction is executed,
.+ the leading address number of the buffer
100 . memory address is address 19 or larger. Confirm the sequence program and correct.
2. An attempt is made to read words from the
area exceeding address 19.
(Write errer) 1. When the TO instruction is.executed,
the leading address number of the buffer
101 memery address is address 16 or larger. Cenfirm the sequence program and correct.
2, An attempt is made to write words to the :
area above address 16.
102 .~ |.Commands other than read/write have been received.
Because of noise, data has been rewritten.
A number of read/write designated words 0 have been
103 received
! : Execute communications again.
104 Data has been received when the FROM instruction is Take proper anti-noise measures.
executed.
105 The number of words written and the number of words
received are different when the TO instruction is executed.

(a) When multiple errors occur, the AJ35T stores the data error code
of the first error detected by the AJ35T. It does not store the codes

of subsequent errors.

(b) The communication error reset uses the sequence program to reset
the error code. The error code is reset by the communication error

reset using the sequence program.

(c) When an error code is reset, the ERR. LED turns OFF.

POINT

(1) When the AJ35T causes an error, the A2CCPU stores the faulty station
data and the error code of AJ35T 1o a special register.

(2) When the AJ35T causes an error, the AJ71PT32-S3 stores the faulty
station data and the error code of AJ35T to the buffer memory.
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7.2 Error Code List for AJ71PT32-83

Error Code Error Name Error Description Cotrective Action
(decimat) P
1 Setting data error Igte tr: tI: :: e:réo; rl:at?:r f:;a;jsg$ Set the correct data.
Check the indicator LEDs on the
6 WOT error AJ3S5T is faulty, AJ35T and take corrective actions
following Sections 7.3 to 7.5 below.
The send area for AJ35T is set .
8 Send area setting error smaller than the number of bytes g:;;};gri;g?j;g.e of the send
of data to be handled. '
9 Communication betwean AJ35T 5 L
A o Noise: Retry communication.
i1 Communication error :::ir:(;:;ly‘l PT32-83 cannot bae done o Check AJ35T for hardware fauit.
The receive area of the AJ35T is . .
10 Receive area setting error | set smaller than the number of i’f::r;:rczjges?l! size of the receive
bytes of data to be handled. )

(1) Error codes are stored in the buffer memory at addresses K186 through

K209 of the AJ71PT32-83.
Faulty station data is stored in the buffer memory at address K195.

)

©)

7.3 POWER LED is OFF

The error codes and faulty station data sent from the AJ35T are also
stored to the buffer memory at addresses K196 through K209 {error
code) and K195 (faulty station data).

Reset error codes using the communication error reset of the sequence
program. -

Check Item

Cerrective Action

15 the power supply charged?

e Turn ON the power supply of 100/200 VAC and 24 VDC.

Is the 24 VDC within the rated voltage?

e Set the voltage between 21.6 and 26.4 VDC.

Is the wiring correct?

® Check for broken wires and bad wiring and cotrect any problems.

Is there a hardware error detected?

eAfter confirming that there are no problems in the power supply,

turn it ON/OFF repeatedly.

{Confirm whether or not the link hardware is faulty because of noise, etc.)
olf the LED is OFF, the AJ35T hardware is faulty.

Consult & Mitsubishi representative.
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Check Hem

Corrective Action

Is the POWER LED lit?

eWhen the POWER LED is flashing or OFF, correct it
according to Section 7.3.

Are station numbers and remote terminal numbers set
correctiy?

(With the AJ71PT32-S3, is the communicatton start
signal ON?)

oCheck and correct parameters, ROM, and the
sequence program by comparing with AJ35T settings.

Are communication cables correctly connected?

#Check for-cable d!sconnectlon. |ncomp|ete terminal
contact, and faulty wiring.

Is a hardware error detected?

® After confirming that the power supply is correct, turn it

ON/OFF repeatedly. (Confirm whether or not the link
hardware is faulty because of noise, etc.) -

# [f the LED is OFF, the AJ35T link hardware s fauity
Consult a Mitsubishi representative,

7.5 ERR.LEDIisLit

Check Item

Corrective Action

Is read/write executed within the buffer memory range?

® If not, check the sequence program and c¢orrect the set-
ting of the read/write execution within the buffer memaory
range. -

Abnormal data was received during readfwrite.
(Data was misread due to noise.}

* Reset the operation with the sequence program and
retry communication. Take a noise-prevention measure.

Is a hardwatre error detected?

e After confirming that the power supply is correct, turn it

ON/OFF repeatedly. (Confirm whether or not the link
hardware is faulty because of noise, etc.)

# if the LED is OFF, the AJ35T link hardware is faulty.
Consult a Mitsubishi representative.

7.6 CPU LED Does Not Light

Check ltem

Corrective Actlon

Is the RUN LED Fit?

# If the RUN LED is OFF, follow Section 7.4.

Is the ERR. LED OFF?

® If the ERR. LED is lit, follow Section 7.5,

Is the CPU in the communication wait state?
{Communication disabled due to noise.)

® Reset the operation with the sequence program and
retry communication,

¢ {f the LED does not light, the AJ35T link hardware is
“faulty. Consult a Mitsubishi representative.
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7.7 Analog-Digital Converslon Is Faulty

Check ltem Corractive Action

¢ If the PC CPU is faulty, follow the troubleshooting
procedures in the PC CPU manual.

¢ If the AJ71PT32-83 is faulty, follow the
troubleshooting procedures in the 3 manual.

is the PC CPU or AJ71PT32-53 indicating an error?

eConnect a peripheral device to the CPU and monitor
the input/output signats of special M's and D's and §3.
Detected errors should be corrected by following the
troubleshooting procedures in the S3 manual.

o If the RUN LED is OFF, follow Section 7.4,
o [f the ERR. LED is lit, follow Section 7.5.

Is the PC CPU or AJ71PT32-83 detecting an AJ35T error?

Is the RUN LED lit, and is the ERR. LED OFF?

e Using the A2CCPU, make the settings of the station
number and parameter the same as those set with the

Is the station number of the AJ35T the same as the sta- program.

tion number set with the sequence program? (Is the buff- | ¢ Using the AJ71PT32-83, make the AJ71PT32-53 buffer

er memory address which is to be accessod correct?) mamory settings of the AJ3ST station number and
remote terminal number the same as those set with the
program.

Is the sequence program data represented in 12-bit bi- » Correct the sequence program so that all data is

nary values of 0 through 40007 represented in 12-bit binary values of 0 through 4000.

¢ If the module is the wrong type, replacs it with the
correct one.

9
Are modules correct and loaded properly? e [f it is not properly loaded, load it correctly and lock it

with hooks.
Is wiring to the module terminal block correct? ® Check and correct any faulty wiring.
e Move the connection cables of the devices away from
Is the monitored value ¢orrect when a device is operated each other.
while monitoring the analog-digital conversion valuss of + Move the analog I/O cables away from the main
another device? circuit wires and high-tension cables.

Take noise-prevention measures.

® If the operation is executed with correct data, then the
AJ35T hardware is faulty. Consult a Mitsubishi

Is operation with correct data possible after changing representative.

the loading channel of the module and correcting the # If the operation is executed with incorrect data or opera-
buffer memory addresses to be accessed by the se- tion is not executed at all, check the module and the
quence program? devices connected to the module.

Correct or replace fauity ones.
(Check the analog /O values.)

(1) I no fauilts are found using the checks mentioned above, and if the
analog-digital conversion is not performed at all or incorrectly per-
formed, then the system hardware is faulty. Consult a Mitsubishi rep-
resentative.
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APPENDIX 1 External Dimensions (Installation Dimensions)
TR S R T T,
MELSECNET/MIN|  ORUNO POER . 32
i AJ35T-MO8B-K  OERR O CPU T ] 067)
& x10 o} (068)
STATION i
. x1
c | 130
10 .11
&b | ©0:39)
[an] =
48
MITSUBISHI jl | (150
T 2 1 3 [ ]
B
- 8-7%10 slot - ’
(M5 mounting screw)
A -
148
(5.83)
] [
| — — h
Variable Width Instaltation Dimensions
dimensions
Type A B c
AJ35T-M04B 283 (11.1) 265 (10.4) 50 (1.96)
AJ35T-M08B 383 (15.1) 365 (14.4) 50 (1.96)
AJ35T-M12B 483 (19.0) 465 (18.3) 50 (1.96)
AJ35T-M16B 583 (22.9) 565 (22.2) 50 (1.96)

Unit : mm (inch)

APP - 1




IMPORTANT|

The components on the printed circuit boards will be damaged by static electricity, so avoid
handling them directly. If it is necessary to handle them take the following precautions.

(1) Ground human body and work bench.

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

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 test, not to guarantees 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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