PROGRAMMABLE CONTROLLER

MELSE(C-

User’s Manual

PROFIBUS-DP
Slave I/O module

MITSUBISHI
ELECTRIC






SAFETY PRECAUTIONS

{Read these precautions before using.)

When using Mitsubishi equipment, thoroughly read this manual and the associated manuals introduced
in the manual. Also pay careful attention to safety and handle the module properly.

These precautions apply only to Mitsubishi equipment. Refer to the CPU module user's manual for a
description of the PC system safety precautions.

These @ SAFETY PRECAUTIONS @ classify the safety precautions into two categories: “DANGER”
and “CAUTION".

i_ (DDANGER Procedures which may iead to a dangerous condition and cause death or

I serious injury if not carried out properly.

! Procedures which may lead to a dangerous condition and cause superficial
i_ ACAUTION to medium injury, or physical damage only, if not carried out properly.

Depending on circumstances, procedures indicated by ACAUTION may also be linked to serious
results.

In any case, it is important to follow the directions for usage.

Store this manual in a safe place so that you can take it out and read it whenever necessary. Always
forward it to the end user.

[DESIGN PRECAUTIONS]

<>DANGER

o When communication over the data link is abnormal, the abnormal station may enter the state described
below.
Use the communication status information to configure an interlock circuit on the sequence program so that
the system operates safely. Erroneous output or erroneous operation may cause an accident.

(1) All outputs from the slave station are turned off.
{2) All outputs from the slave station will be turned off after five to six seconds.

(3) Depending on the slave /O module trouble, /O may remain continuously on or continuously off. For /O
signals related to fatal trouble, provide an external monitoring circuit.

/N\ CAUTION

= Do not bundle control lines or communication wires together with main circuit or power lines, or lay them close
to these lines.
As a guide, separate the lines by a distance of at least 100 mm (3.94 inch), otherwise malfunctions may occur

due to noise.




[INSTALLATION PRECAUTIONS]

/N\ CAUTION

¢ Use the module in an environment that conforms to the general specificatioris in the CPU module user's
manual.
Using the module in environments outside the ranges stated in the general specifications will cause electric
shock, fire, malfunction, or damage to/deterioration of the product.

e Firmly fasten the module with the DIN rail, or mounting screws, and tighten the mounting screws to within the
specified torque range. If the mounting screws are loose, the module may fall out or short circuit. If the
mounting screws are too tight, the screw may break and cause the module fall out or short circuit.

o Perform correct pressure-displacement, crimp-contact or soldering for wire connections using the tools
specified by the manufacturers. Attach connectors to the module securely.
Incomplete connection for the connectors may cause maifunctions or short circuit.

[WIRING PRECAUTIONS]

<{>DANGER

o Completely turn off the external power when installing or placing wiring.
Not completely turing off all power could result in electric shock or damage to the product.

/N\ CAUTION

¢ Be sure to ground the FG terminal to the protected grounding conductor.
Otherwise there will be a danger of malfunctions.

o Carry out wiring to the module correctly, checking the rated voltage and terminal arrangement of the product.
Using a power supply that does not conform to the rated voltage, or carrying out wiring incorrectly, will cause
fire or failure.

o Tighten the terminal screws within the specified tighten torque range. Loose terminal screws may cause a
short circuit or malfunctions. If the screws are too tight, the screws may break and cause a short circuit or
mailfunctions.

o Make sure that no foreign matter such as chips or wiring offcuts gets inside the module.
It will cause fire, failure or malfunctions.




[STARTUP AND MAINTENANCE PRECAUTIONS]

<>DANGER

o Do not touch terminals or connectors while the power is ON.
This will cause electric shock or malfunctions.

o Switch all phases of the external power supply off before cleaning or re-tightening terminal screws. Not doing
s0 could result in electric shock.
If the screws are loose, the module may fall out, short circuit, or malfunction.
If the screws are too tight, the module may fall out, short circuit, or malfunction.

/N CAUTION

o Do not disassemble or modify the module.
This will cause failure, malfunction, injuries, or fire.

o The module case is made of plastic. Do not drop it or subject it to strong shock. The module may break.

o Always turn off all the power phases at the outside before installing or removing the module to or from the
panel. If all the phases are not turned off, the module may fail or operate erroneously.

o Set the connection switch of the terminal resistor before starting the operation.
Setting the switch while in operation may cause a network error, and such errors may not be detected.

[DISPOSAL PRECAUTIONS]

/N CAUTION

o Dispose of this product as industrial waste.
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introduction

Thank you for choosing a Mitsubishi MELSEC-A Series General Purpose Programmable Controller.
Before using your new PC, please read this manual thoroughly to gain an understanding of its functions so

you can use it properly.
Please forward a copy of this manual to the end user.
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About This Manual

The following are manuals related to this product.
Request for the manuals as needed according to the chart below.

Related Manuals

Manual No.

Manual Name (Type code)
PROFIBUS-DP interface module type A1SJ71PB92D I1B-66773
User's Manual (Sold separately) (13JL20)
PROFIBUS interface module type AJ71PBg2 IB-66569
User's Manual {Sold separately) (13J829)




1.

OVERVIEW MELSEC-A

1.1

This manual describes the specification of the slave station PROFIBUS-DP /O module (referred to as
slave /0 module hereafter), which can be connected to the PROFIBUS-DP (field system open network)
network interface module (referred to as PRDFIBUS-DP master module hereafter).

Features

1.2

{1) Conforms to DIN19245 (Part 1 and 3)

(2) Maximum of 60 stations of slave I/O modules can be connected.
A maximum of 60 stations (32 stations per segment) of slave I/O modules can be connected by
connecting a repeater.

(3) The press-down-tightening-type connector enables installation/removal of terminal block to/from
the module.
Wiring works can be eased by removing the terminal block from the module.

(4) Equipped with a function to monitor load power supply of the output module.

(5) Equipped with a built-in terminal resistor, which can be switched with a DIP switch.
Because the terminal resistor is pre-installed, there is no need of wiring.

(6) External connection of the PROFIBUS I/F is performed with a 8-pin D-SUB connector.
(Conforms to DIN19245 Part 1 and 3.)

{7) CE marking/EMC compatible {conforms to IEC 1131-2)

How to Read the Slave I/0O Module Model

1.3

The following describes how to read the slave 1/0 module model:

Ades O LU O

L_— I/0 specification

D: BC input
T: Transistor output
DT: Composition of DC input and transistor output

Output points
16: 16 points

External load connection method

B2: 2-wire terminal block

B3: 3-wire terminal block

B32: 2-wire and 3-wire composite terminal block

Transmission type
T: Twisted pair

Cautions When Selecting a Slave /O Module

Cautions when selecting a slave I/O module to be used with the PROFIBUS-DP master are described
below.

(1) This is a slave /O module dedicated for the PROFIBUS-DP network. Do not connect this module
to a different data link system, such as the MELSECNET/MIN data link system.



1. OVERVIEW

MELSEC-A

@)

(©)

When connecting a sensor directly to the slave /O module, it is recommended to use a 2-wire-type
module with more common lines, which does not require a relay terminal block and thus makes the
wiring work easier.

When using a counter or timer which uses a DC/DC converter as a load to the transistor output
module with a maximum load current of 0.8A, breakdowns may occur if the module is selected
based on the average current, because rush current flows with constant intervals during ON or
while in operation. Therefore, if the above load is used, connect a resistor or inductance in series
with the load in order to reduce the effect of rush current, or use an output module with greater
maximum load current capacity.

Resistance  Load Inductaaance Load

Output Output
module i module
—_— | —

—



2. NAME AND SETTING OF EACH AREA MELSEC-A

The name and setting of sach area of the slave /O module are described.

AJ95TB3-16D (3-wire 16points module)
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AJ95TB2-16T (2-wire 16points module)
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2. NAME AND SETTING OF EACH AREA

MELSEC-A

No. Name Contents
LED name Check contents
RUN Lights when normal power is being supplied to the module.
FAULT Lights when DP 1/0 cannot communicate nomally. (Watchdog timer error after reset, etc.)
Lights when the station address does not match the set address.
FUSE Lights when the load voltage of an output module is interrupted. (When a fuse blows or
@ | Operation indication the external power supply is turnad off)
COMi+ Lights when normal output module load power supply COM1+ voltage is supplied.
Goes off when the voltage supply is interrupted or is disconnected.
COM24+ Lights when normal output module load power supply COM2+ voltage s supplied.
Goes off when the voitage supply is interrupted or is disconnected.
OtoF Indicates the output ON/OFF state. Lights when output is ON.

® Station number
setting switch

Sets the module station number from 3 to 99. (Duplicate station numbers cannot be set.) x10 sets the station
number tens digit and x1 sets the station number modules digit. After chaging the station number, 24DC
voltage module power supply need to be turned off once, and then turn it on again.

Terminating resistor
@ | connect/disconnect
selector switch

Selects whether to connector or disconnect the terminating resistor inside the module.
Left {OFF): Disconnect

When mounting and dismounting the module offline, set this switch to OFF and use a D-SUB with built-in
terminating resistor. {Do not mount or dismount the module whils online except when using a signal connector
with bullt-in terminating resistor.)

Right (ON): Connect

(=] [l
ON selling OFF seting

DP I/F PROFIBUS
transmission

Complies with RS485
Connection uses a 9-pin D-SUB connector plug type connector {mating threads — inch threads): Provided by
the user.

1) Pin assignment From DIN18245 PART1

Pin No. Option Signal name Application Installation to product
1 Standard SHIELD Sheild Protective Ground O
2 Qption RP Received for power (+24V) X
3 Standard TRXD-P Recelve/Transmit-Data-P O
4 Option CNTR-P Contral-P X
5 Option DGNO Data Ground Q
6 Option VP Voltage:Plus ]
7 Option RP Received for power (-24V} %
8 Standard TRXD-N Recelved/Transmit-Data-N O
9 Option CNTR-N Control-P X
2) Wiring specifications {Option)
TAXDP 3 B W TRXDAP e TRXD-P
(BN} 5 | O CONNEiT 5 (DGND)ww
(vP) 6 | HO CONNEGT] o (VP) e
TRXD-D 8 =t \i 8 TRXD-N-wemesae
SHIELD 1 —Moecsarmaas } 1 SHIELD -+ SHIELD
3} Transmission line
Item Contents Remarks
Terminating 1/4W 390Q+2%:x2 Built-in Connect/disconnect selected by built-in
resistor 1/4W 220Q1+2%x1 switch
Applicable cable Twisted pair cable
Impedance Z 130-165Q (3-20MHz)
Cable Capacitance <30nF/km . .
specifications Co}r:ductor oo =1 1007 Provided by user: Use shielded cable.
il B

® | FG terminal

Terminal that connects ground to the control panel, ete. (Must be grounded when EMC compatibility is
necessary.) M4 Phillips-head and flat-head screw {Crimp terminal can be usad)

1/0 terminal block
(including module
power supply)

Twa-piece insertion type terminal board tor I/O signal line and module power line connection. Can be detached
from the module Two M3.5 Phillips-head and flat-head screws (Specified torque range 55 to 75N.cm {5.6 to
7.7kg-cm}) *1

*1 Only a single wirg, or one twisted wire, can be used as the electric wire . The terminal cannot hold multiple wires.

Electric wire processing

To ensure that the terminals are isolated, the end of the electric wire must be processed and inserted into the terminals. The end of twisted
wire, in particular, must not be unraveled.
Covering stripping length: 6 to 6mm

2-2



3. GENERAL SPECIFICATIONS MELSEC-A

The common specifications for the different modules used are as foilows.

Table 3.1 General specifications

Items Specifications
Operating ambient temperature Oto 55°C
Storage ambient temperature -25°C to +75°C
Operating ambient humidity 5 to 90% RH, no condensation
Storage ambient humidity 5 to 90% RH, no ¢condensation
Frequency Acceleration Amplitude Swaep count
Vibration resistance I%l)cﬂé%l:g?s\:\ﬂlh 10 to 57Hz - 0.075mm g(:thd?falcr;ion
test Fe of x,y,and z
57to 180Hz | 9.8mm/S(1G) — {80 minutes)
Shock resistance Complies with IEC68-2-27 test Ea (147m/Sz [15g], 2 times in each of the three
directions 11ms internal)
Operating ambience No corrosive gases no excessive dust, no oil mist
Operating elevation 2000m or less
Installation location In the control panel
Over voltage category "1 Il or less
Pollution level "2 2 or less

"1 This shows where the estimated slectrical wire connection for the equipment from the public power network to the
equipment installation on the site.
Category || applies to equipment to which electricity is supplied from a fixed facility.
The equipment surge resistant voltage up to a rated voltage of 300V is 2500V.

*2 This index shows the amount of occurrence of conductive substances in the environment in which the equipment is used.
Pollution level 2 is when only non-conductive pollution occurs. A temporary conductivity caused by condensation must
be expected occasionally.
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4. INPUT MODULE SPECIFICATION

MELSEC-A

Specification of the input module that can be connected to the PRODIBUS-DP network is described.

Specification

AJ95TB3-16D Input Module

Number of input points 18 points

Insulation method Photocoupler insulation
Rated input voltage 24VDC

Rated input current Approx. 7TmA

Operating voltage range

19.2 10 26.4 VDC (ripple: less than 5%)

Max. simultaneous input points

100% (16 points) simultaneously ON

ON voltage/ON current 14V or higher/3.5mA or higher
QFF voltage/OFF current BV or lower/1.7mA or less
Input impedance Approx. 3.3kQ

QFF-»0N 10msec or less
Response time

ON-OFF 10msec or less

Commaon method

16 points/common (+COM 16 terminal/~-COM 16 tarminal)

Input method

Sink/Souce common type

Number of occupied station 1 station
1/0 module power Voltage 15.6VDC to 31.2VDC (peak voltage)
supply Current 174mA (24.0VDC)

Noise durability

First transient burst noise (IEC801-4) 2KV
DC type noise voltage 500Vp-p
Noise width 1us, Nolse frequency 25 to 60Hz {noise simulator condition)

Withstanding voltage 500VAC for 1 minute between all DC external terminals together and ground.
Insulation resistance 10MQ or higher, measured with a 500VAC insulation resistance tester.
Weight kg (ib) 0.45 (0.99)

1/0, power supply

Insertion type terminal board (M2.5 flat head machine screw) Specified torque range 25 to
35N-cm (2.6 to 3.6kg.cm)

External connection

method Fa

M4 Phillips-head and flat-head screw terminal  Specified torque range 100 to 135N-cm (10.2 to
13.8kg-cm}
Applicable crimp terminal RAV1.25-4, RAV2-4

circuit

Transmission

9-pin D-SUB connector (receptacle}

Applicable slectric wire size

0.18 to 2mm’ {single wire or twisted wire)

Module mounting screws

M4 x 0.7 x 16mm or larger screws (Specified torque range 78 to 118N-cm {8 to 12kg-cm})
Mounting by DIN rail also possible.

Applicable DIN rail

TH35-7.5Fe, TH35-7.5Al, TH35-15Fg {Conforms to JIS-C2812 or DIN, EN, |EC standard 35mm
wide top hat rail)




4. INPUT MODULE SPECIFICATION

MELSEC-A

External connection

Terminal Signal Terminal Signal Terminal Signal
No. name No. name No. name
T81 +24v TB21 +24V TB41 24G
TB2 24G TB22 COM+ TB42 COM-
RTS
sP0osus [eficeies = ] I TB3 X0 TB23 COM4+ TB43 COM-
e = “ TB4 X1 TB24 COM+ TB44 COM-
pa TBS X2 TB25 COM+ TB45 COM-
L TB6 X3 TB26 COM+ TB46 COM-
S - TB7 X4 TB27 COM+ TB47 COM-
*E 8 TB8 X5 7828 COM+ TB48 COM-
= 89 X6 TB29 COM+ TB4g COM-
E TB10 X7 TB30 COM+ TB50 COM-
= TB11 NC TB31 COM+ 851 com-
TB12 NC TB32 COM+ TB52 COM-
TB13 X8 TB&3 COM+ TB53 COoMm-
TB14 X9 TB34 COM+ TB54 COM-
e — M G5 TB15 XA 835 COM+ TB55 COM-
— TB16 XB TB36 COM+ TB56 COM-
24V 121 {Vaeanty: 1192
263241 TB17 XC TB37 COM+ TB57 COoM-
3 DCiBC e ot TB18 XD TB38 COM+ TBS58 COM-
TB19 XE TB39 COM+ TB59 COM-
T820 XF TB40 COM+ TB6O COM-
DP I/F 9P D-SUB connector pin allocation (Front view} No. Siganl name No. Siganl name
1 SHIELD 6 VCC485
5 — 2 NC 7 NC
g o g o_0
7 3 TRXD-P 8 TRXD-N
3828
4 RTS 9 NC
5 §G485




5. OUTPUT MODULE SPECIFICATION

MELSEC-A

Specification of the output module that can be connected to the PRODIBUS-DP network is described.

Specification

AJ95TB2-16T Output Module

Nurmnber of input points 16 paints

Insulation method Photocoupler insulation
Rated load voltage 12/24VDC

Max. load current 0.8A/1point 3.2A/common

Max. inrush current

8A 10msec or less

Leakage current at OFF circuit

0.1mA or less

Max. voltage drop at ON circuit

1.8V or less (0.8A Max.,)

Output method

Source type

! OFF=0N 2msec or less
Response time .
ON—>OFF 2msec or less (load resistance)
Qutput area Voltage range 10.8VDC to 26.4VDC (peak voltage 30V)
z::;r]r;al power S:r::.lr:\:ption 35mA TYP. {no load, all points ON)
Surge absorber Zener dicde with bullt-in FET
Fuse rating Fuse 5A (1/common) Not replacement
Common method 8 points/common (COM1+ 8 terminals, COM2+ 8 terminals)
Number of accupied station 1 station
1/0 module power Voltage 15.6VDC to 31.2VDC {peak voltage)
supply Current 188mA {24,0VDC)
First transient burst noise (IEC801-4) 2KV
Noise durability DC type noiss voltage 500Vp-p
Noise width 1us, Noise frequency 25 to 60Hz (noise simulator condition)
Withstanding voltage 500VAC for 1 minute between all DC external terminals together and ground.
Insulation resistance 10MQ or higher, maasured with a 500VAC insulation resistance tester.
Weight kg (Ib) 0.45 (0.99)

110, power supply

Insartion typa terminai board (M2.5 flat head machine screw) Specified torque range 25 to
35N-cm (2.6 to 3.6kg-cm)

External connection

method FG

M4 Phillips-head and flat-head screw terminal  Specified torque range 100 to 135N-cm (10.2 to
13.8kg-cm}
Applicable crimp terminal RAV1.25-4, RAV2-4

Transmission
circuit

9-pin D-SUB connector (receptacle)

Applicable electric wire size

0.18 to 2mm’ (single wire or twisted wire)

Module mounting screws

M4 x 0.7 x 16mm or larger screws {Specified torque range 78 to 118Necm {8 to 12kgecm})
Mounting by DIN rail also possible.

Applicable DIN rail

TH35-7.5Fe, TH35-7.5Al, TH35-15Fe (Conforms to J1S-C2812 or DIN, EN, IEC standard 35mm
wide top hat rail)

5-1



5. OUTPUT MODULE SPECIFICATION

MELSEC-A

External connection

Terminal Signal Terminal Signal Terminal Signal
No. name No. name No. name
TB1 +24V TB21 +24V TB41 24G
TB2 24G TB22 COM1+ TB42 COM1-
B3 X0 TB23 COM1+ TB43 COMT+
TB4 X1 TB24 COM1+ TB44 NG
TBS X2 TB25 COM1+ TB45 NG
TB6 X3 TB26 COM1+ TB46 NC
3 187 X4 TB27 COM1+ TB47 NC
3 B8 X5 TB28 COM1+ TB48 NC
£ B9 X6 TB29 COM1+ TB49 NC
€ TB10 X7 TB30 COM1+ TB50 COM1+
TB11 COM1+ TB31 COM1+ 851 COM1-
TB12 OCM2+ TB32 COM2+ TBS2 COM2-
TB13 X8 TB33 COM2+ TB53 NC
TB14 X9 TB34 COM2+ TB54 NC
TB1S XA TB35 COM2+ TB55 NC
[ S TB16 XB TB36 COM2+ TBS6 NC
LR a2 TB17 XC TB37 COoM2+ TB57 NC
*1 OF UF communication cireull {insudation)
2DCIOC wlslon TB18 XD TB38 COM2+ TB58 NC
TB19 XE TB39 COM2+ TB59 NC
TB20 XF TB40 COM2+ TB60 NC
DP I/FF 9P D-SUB connector pin allocation (Front view) No. Siganl name No. Siganl name
1 SHIELD 6 VCC485
— T 2 NC 7 NC
0g0g0,08g0 3 TRXD-P 8 TRXD-N
o 0 0 0
4 RTS 9 NC
5 $G485
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6. COMPOSITE MODULE SPECIFICATION ‘ MELSEC-A

€.

Specification of the compound module that can be connected to the PRODIBUS-DP network is

described.

AJ95TB32-16DT Composite Module

Number of input points 8 points
Insulation method Photocoupler insulation
Rated input voltage 24VDC
Rated input current Approx. 7mA
_§ External supply input voltage 19.2 to 26.4VDC (ripple: less than 5%}
§ Max. simultaneous input points 100% (8 points) simultaneously ON
'g ON voltage/ON current 14V or higher/3.5mA or higher
; OFF voltage/OFF current 6V or lower/1.7mA or less
E‘ Input impedance Approx. 3.3kQ
R OFF—ON 10msec or less
Response time N
ON—QFF 10msec or less (load resistance)
Common method 8 points/common (COM24 8 terminals, COM2— 8 terminals)
Input method Sink/Souce common type
Number of output points 8 points

Insulation method

Photocoupler insulation

Rated load voltage

12V/24V

Voltage range

10.8VDC to 26.4VDC (peak voltage 30V)

External power

supply Current 18mA TYP. (no load, all points ON)
5 consumption
] | Max. load current 0.8A/1 point  3.2A/common
§ Max. inrush current 8A 10msec or less
% | Leakage current at OFF circuit 0.7mA or less
E. Max. voltage drop at ON circuit 1.5V or less {0.8A Max,)
=]
O | Surge absorber Zener diode with built-in FET

i OFF—ON 2msec or less
Response time -
ON-+QFF 2msec or less (load resistance}

Fuse rating 5A (1/cormmon) Not replacement
Common method 8 points/common (COM1+ 8 terminals)
Qutput method Souce type

Number of occupied station 1 station

1/0 module power Voitage 15.6VDC to 31.2VDC (peak voltage)

supply Current 183mA (24.0VDC)

Noise durabitity

First transient burst noise (IEC801-4) 2KV
DC type noise voltage 500p-p
Noise width 1us, Noise frequency 25 to 60Hz (noise simulator condition)

Withstanding voltage 500VAC for 1 minute between all DC external terminals together and ground.
Insulation resistance 10M(2 or higher, measured with a S00VAC insulation resistance tester.
Weight kg (Ib) 0.45 (0.99)

1/Q, power supply

Insertion type terminal board (M2.5 flat head machine screw) Specified torque range 25 to
35N-cm (2.6 to 13.8kg-cm)
Applicable crimp terminal RAV1.25-4, RAV2-4

External connection
method FG

M4 Phillips-head and flat-head screw terminal  Spcified torque range 100 to 135N-cm (10.2
to 13.8kg-cm}
Applicable crimp terminal RAV1.25-4, RAV2-4

Transmission
cirouit

9-pin D-SUB connector (receptacle)

Applicable electric wire size

0.18 to 2mm*®

Module mounting screws

M4 x 0.7 x 16mm or larger screws (Specified torque range 78 to 118N-cm {8 to 12kg-cm})
Mounting by DIN rail also possible.

6-1



6. COMPOSITE MODULE SPECIFICATION MELSEC-A
External connection
Terminal Signal Terminal Slgnal Terminal Signal
No. name No. name No. hame
TB1 +24V TB21 +24V TB41 24G
Y o L TB2 24G TB22 COM1+ TB42 COM1-
oy, ses -, - 783 X0 TB23 COM1+ TB43 COM1+
.......... ST TB4 X1 TB24 COM1+ TB44 NC
- _Ifﬂ:; TB5 X2 TB25 COM1+ TB45 NC
= = TB6 X3 826 COM1+ TB46 NC
. 87 X4 TB27 COM1+ TB47 NC
'§ TB8 X5 TB28 COM1+ TB48 NC
S TB9 X6 TB29 COM1+ TB49 NC
g TB10 X7 TB30 COM1+ TBSO COM1+
£ TB11 COM1+ TB31 COM1+ TBS1 COM1-
TB12 NC TB32 COM2+ TB52 COM2-
TB13 X0 TB33 COM2+ TB53 COM2-
TB14 X1 TB34 COM2+ TBS54 COM2-
TB15 X2 TB35 COM2+ TB55 COM2-
prrror TB16 X3 TB36 COM2+ TBS6 COM2-
o . TB17 X4 1837 COM2+ TB57 CoM2-
2pOC psusion TB18 X5 TB38 COM2+ TB58 COM2-
TB19 X6 TB39 COM2+ TB59 COM2-
TB20 X7 TB40 COM2+ TB60 COM2-
DP I/F 9P D-SUB connector pin allocation (Front view) No. Siganl name No. Siganl name
1 SHIELD 6 VCC485
< — 2 NC 7 NC
8 3 ° 8 8 Z ° § © 3 TRXD-P 8 TRXD-N
4 RTS 9 NC
5 $G485




7. HANDLING THE SLAVE I/O MODULE MELSEC-A

L

7.1 Precautions When Handling or Installing the Slave /O Module

Precautions when handling or installing the slave /O module on the PROFIBUS-DP network are
described.

@D ANGER @ Do not touch terminal or connectors while the power is ON.
This will cause electric shock or malfunctions.

Ac AUTION @ Use the module in an environment that conforms to the general specifications in the CPU
module user's manual.
Using the module in environments outside the ranges stated in the general specifications will
cause electric shock, fire, malfunction, or damage to/deterioration of the product.

® Firmly fasten the module with the DIN rail, or mounting screws, and tighten the mounting
screws to within the specified torque range. If the mounting screws are loose, the module may
fall out or short circuit. If the mounting screws are too tight, the screw may break and cause the
module fall out or short circuit.

© Perform correct pressure-displacement, crimp-contact or soldering for wire connections using
the tools specified by the manufacturers. Attach connectors to the module securely.
incomplete connection for the connectors may cause malfunctions or short circuit.

© Make sure that no foreign matter such as chips or wiring offcuts gets inside the module.

It will cause electric shock or malfunctions.

@ Do not disassemble or modify the module.

This will cause failure, malfunction, injuries, or fire.

® The module case is made of plastic. Do not drop it or subject it to strong shock. The module
may break.

® Do not separate the printed wiring board of the module from the case, as this can result in a
breakdown.

@ Always turn off all the power phases at the outside before installing or removing the module to
or from the panel. If all the phases are not turned off, the module may fail or operate
erroneously.

@ Set the connection switch of the terminal resistor before starting the operation.

Setting the switch while in operation may cause a network error, and such errors may not be
detected.

(1) Tighten the module installation screws and terminal block screws with the following torque:

Screw location Tightening torque range
Module installation screw (M4) 78 to 118N-cm (8 to 12kg-cm)
Terminal block screw for /O and power supply (M2.5) 25 to 35N-cm (2.6 1o 3.6kg-cm)
Terminal block installation screw (M3.5) 55 to 75N-cm (5.6 to 7.7kg-cm)
FG terminal screw (M4) 100 to 135N-cm (10.2 to 13.8kg-cm}

(2) If an DIN rail adapter is used, take note on the following when installing the DIN rail:

(a) Applicable DIN rail models {a 356mm(1.38inch)-wide top hat rail which conforms to the JIS-
C2812 or DIN, EN, and IEC standards)
TH35-7.5Fe
TH35-7.5Al
TH35-15Fe

(b) DIN rail installation screw intervals
When installing a DIN rail, keep 200mm(7.87inch) or smaller intervals between the screws.
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3)

4

(8)

(6)

™)

(8)

(9)

For the specification of the cables supported by the slave 1/O module, refer to Chapter 2 "Name
and Setting of Each area."

The shielded cable must be used for /O signal lines that are pulled out from the control pane! for
usage and PROFIBUS-DP communication lines.

As for shielding, be sure to ground partially peeled area of the shield with a maximum available
area to the control panel at a location near the exit of the control panel.

Refer to the CPU User's Manual (Hardware Edition) for standards regarding EMC and precautions
when making an equipment.

{Standards regarding EMC : EMI standard EN50081-2, EMS standard EN50082-2)

Avoid the following environment for the installation location of the slave I/0 module:

{a) Where ambient temperature may exceed 55°C

(b) Where ambient temperature may exceed the range 10 to 30%RH

(¢} Where condensation occurs due to sudden temperature changes

{d) Where corrosive gas or flammable gas exists

{8) Where there exists excessive dust, conductive particles such as iron chips, oil mist, salt, or
organic solvent

{fi Area exposed to direct sunlight

(@) Where strong electric or magnetic field generates

{h) Where vibration or shock is directly applied to the main unit

When installing the slave /O module to a panel, etc., secure a 80mm clearance between the
top/bottom of the module and other structure or parts to assure good ventilation and ease module
replacement works.

Install each slave I/O moduie to a flat surface.
If the installation surface has bumps and dips, excessive force will be applied to the PCB, which
may cause malfunctions.

To use the terminal resistor, set the "terminal resistor connect/not connect switch" of the slave 110
module end station to ON.
(Instead, set to OFF for the slave I/Q modules other than the end station.)

Do not connect anything to NC terminal.
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MELSEC-A

7.2 Connection Method

The connection method between the master moduie and slave I/O module using twisted pair cable are
described.

<>DANGER

® Complstely turn off the external power when installing or placing wiring.
Not completely turning off all power could result in electric shock or damage to the product.
© Switch all phases of the external power supply off before cleaning or re-tightening terminal
screws. Not doing so could result in electric shock.
If the screws are loose, the module may fall out, short circuit, or malfunction.
If the screws are too tight, the module may fall out, short circuit, or malfunction,

/N\CAUTION

@ Be sure to ground the FG terminal to the protected grounding conductor.
Otherwise there will be a danger of malfunctions or fire.

@ Carry out wiring to the module correctly, checking the rated voltage and terminal arrangement
of the product.

Using a power supply that does not conform to the rated voltage, or carrying out wiring
incorrectly, will cause fire or failure.

@ Tighten the terminal screws within the specified tighten torque range. Loose terminal screws
may cause a short circuit, fire, or malfunctions. If the screws are too tight, the screws may
break and cause a short circuit, fire, or malfunctions.

® Do not bundle control lines or communication wires together with main circuit or power lines, or
lay them close to these lines.

As a guide, separate the lines by a distance of at least 100 mm (3.94 inch), otherwise
malfunctions may occur due to noise.

@ Make sure the connector of each connection cable is installed securely in its installation
section. Defective contact may cause malfunctioning.

The following shows how to connect between the master module and slave /O module:

—— Master module —— — Slave /O modute (1) —
Signal name Pin No. Pin No.
TRXD-P 3 / \ 3 TRXD-P
VP 6 no\connect 6 VP
DGND 5 no}connect 5 DGND
TRXD-N 8 8 TRXD-N
SHIELD 1 ji 1 SHIELD

— Slave /0 module (@ —

Pin No.
3 TRXD-P
6 VP
5 DGND
8 TRXD-N
1 SHIELD
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7.3 Installing Slave /O Module to DIN Rail

The installation and removal methods of the module to/from the DIN rail are described.

(1} Installing the slave /O moduie to DIN rail
(@ Set the groove of the upper hook of the module to the top of the DIN rail.
(@ Press the module against the DIN rail and hook the lower hook.

L

ofe)
i
p— “HH% “[lllu
!

DIN rail

(2) Removing the slave I/O module from DIN rail
® Pull out the lower hook of the module using a screwdriver (for flat-head screw).
@ With the lower hook pulled out, pull the module toward the front.

DIN rail
Pull out the hook.




8. SLAVE I/O MODULE TROUBLE EXAMPLES

MELSEC-A

Examples of troubles occurred in the I/O circuit and their countermeasures are described.

8.1 Examples and Countermeasures of Troubles in Input Circuit
Examples of troubles occurred in the input circuit and their countermeasures aie described.
Symptom Cause Countermeasure
o [tis driven by a switch with the LED display. o Connect an appropriate resistor so that the
voltage between the input module terminal and
the common exceeds the OFF voltage as
shown below:
________ DC input {sink} DC____mput (sink)
input signal doss not
Example 1 turn off. Input
Tﬁ;ej Inpzt | Resistor module
> module il
| L |
— * Sample calculation to obtain the resistor value
to be connected is shown on the next page.
o Current escape due to the use of two power o Integrate the two power supplies into one.
supplies o Connect an escape-proof diods as shown
’__]_ below:
Example 2 Input signal does not ~ 1] Input |
turn off. B S N module Input
E' - | modute
E'>E?

<Sample calculation for example 4>
When the switch with LED display is connected to AJ95TB-16D and 4mA of current leakage exists:

AJg5TB3-16D

Input
module

Leakage
current  4mA
~ |

1
24vyDC

{1) The OFF current of the AJ95TB-16D does not turn off because the value 1mA is not satisfied.

So, connect a resistor as shown below:;
............... - 4mA AJOSTB3-16D
4——-—
|z=1mA
=il
IR=3mA H Input impedance
i 1 33KQ

....... 3.8K Q) 24VDC
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{2) Calculating connected resistor value R is to obtain resistance R so that current flows by 3mA to

(3)

the connected resistor in order to satisfy the 1TmA OFF current at the AJ95TB3-16D:
Ir : 1z=Z (input impedance) :R
R< % X (input impedance) = %— x 3.3 = 1.1[kQ]

Therefore,
R<1.1kQ

Given 1kQ as resistance R, the power capacity W of resistance R becomes:
W=(Input voltage)’/R = 26.4/1000 = 0.7 (W)

Power capacity of resistance is selected three to five times the actual consumed power.
Therefore, 1{kQ]2 to 3[W] of resistance should be connected to the terminal in question.
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Appendix 1 External Dimentions Diagram

Appendix 1.1  The AJ95TB3-16D module
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Appendix 1.2 The AJ95TB2-16T module

Note : Values marked with * indicate
dimensions in mm.
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Appendix 1.3 The AJ95TB32-16DT module

Note : Values marked with * indicate
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Appendix 2 DDB File

Appendix 2.1 AJ95TB3-16D

To generate the AJ35TB3-16D communication parameters with configurator, an AJ95TB3-16D DDB file
is necessary. A commercial editor is used to generate and use the following DDB file contents.

A AR R RS AR SRS RS RS E RS R ARl ERS RS R RREE RSN R RES:]
i

; Device Data Base for AJ95TB3-16D

;'9(*********i’*‘k***W9!***********t********ﬁ***************

#Profibus_DP

GSD_Revision = 1

Vendor, Name = "MITSUBISHI ELECTRIC CORPORATION"
Model_Name = "AJ35TB3I-16D"
Revision = 'revision G52"
Ident_Number = 0XF035
Protocol_Ident = 0
Station_Type = 0

FMS_supp = 0
Hardware_Release = "AY
Software_Release = “none"
9.6_supp = 1

19.2_supp = 1

93.75_supp = 1

187.5_supp = 1

500_supp = 1

1.5M_supp = 1

3M_supp = 1

6M_supp = 1

12M_supp = 1
MaxTsdr_9.6 = 60
MaxTsdr_19.2 = 60
MaxTsdr_93.75 = 60
MaxTsdr_187.5 = 60
MaxTsdr_500 = 100
MaxTsdr_1.5M = 150
MaxTsdr_3M = 250
MaxTsdr_6M = 450
MaxTsdr_12M = 800
Redundancy = 1
Repeater_Ctrl_Sig = 1

24V_Pins = 0
Implementation_Type = "implementation type"
Bitmap_Device = “bnpdev.dib"
Bitmap_Diag = "bmpdia.dib"
Bitmap_SF = “bmpsf.dib"

Freeze_Mode_supp = 1
Sync_Mode_supp = 1
Auto_Baud_supp = 1
Set_Slave_Add_supp = 1

6

Min_Slave_Intervall = 5535
Modular_sStation = 0
Modul_Offset = 255
Fail_safe = 1
Slave_Family = 3
Max_Diag_Data_Len = 8

Module = "aj95tb3-164" 0x00
1
EndModule

i
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Appendix 2.2

AJI5TB2-16T

To generate the AJO5TB3-16D communication parameters with configurator, an AJ95TB3-16D DDB file
is necessary. A commercial editor is used to generate and use the following DDB file contents.

;************'ﬁ**************":ir**i****************t*****

; Device Data Base for AJ95TB2-16T

BAAE L RS R AR RS LRSS E SRRl Al R R Rl SRR R AR REEERESES
H

#Profibus_DP
GSD_Revision
Vendor_Name
Model_Name
Revision
Ident_Number
Protocol_Ydent
Station_Type
FMS_supp
Hardware_Release
Software_Release

9.6_supp

19.2_supp
93.75_supp
187.5_supp
500_supp

1.5M_supp

3M_supp

6M_supp

12M_supp
MaxTsdr_9.6
MaxTsdr_19.2
MaxTsdr_93.75
MaxTsdr_187.5
MaxTsdr_500
MaxTsdr_1.5M
MaxTsdr_3M
MaxTsdr_6M
MaxTsdr_12M
Redundancy
Repeater_Ctrl_Sig
24V_Pins
Implementation_Type
Bitmap_Device
Bitmap_Diag
Bitmap_ SF
Freeze_Mode_supp
Sync_Mode_supp
Auto_Baud_supp
Set_Slave_Add_supp
Min_Slave_Intervall

Modular_Station
Modul_Offset

Fail_sSafe
Slave_Family
Max_Diag_Data_Len

Module = "aj95tbh2-16t" 0x10

1
EndModule

i

"MITSUBISHI ELECTRIC CORPORATION"

"AJ
"re
OxF
0
0
0
Wy
"no

e e N N i

60
60
60
100
150
250
450
800

1
1
0

"implementation type"

35TB3-16T"
vision G52"
034

ne"

"bmpdev.dib"
"bmpdia.dib"
"“bmpsf.dib"

1
1
1
1
655

0
255

w

35

A-5
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Appendix 2.3

AJ95TB32-16DT

To generate the AJ95TB3-16D communication parameters with configurator, an AJ95TB3-16D DDB file
is necessary. A commercial editor is used to generate and use the following DDB file contents.

PRI LR R R R R R R e R R R S R R A R R e LR
i

: Device Data Base for AJ95TB32-16DT

LR R R e L R R R
?

#Profibus_DP
GSD_Revision
Vendor_Name
Model_Name
Revigsion
Ident_Number
Protocol_Ident
Station_Type
FMS_supp
Hardware_Release
Software_Release
9., 6_supp
19.2_supp
93.75_supp
187.5_supp
500_supp
1.5M_supp
3M_supp
6M._supp
12M_supp
MaxTsdr_9.6
MaxTsdr_19.2
MaxTsdr_93.75
MaxTsdr__187.5
MaxTsdr_500
MaxTsdr_1.5M
MaxTsdy_3M
MaxTsdr_6M
MaxTsdr_12M
Redundancy
Repeater_Ctrl_Sig
24V_Pins

Implementation_Type

Bitmap_Device
Bitmap_Diag
Bitmap_SF
Freeze_Mode_supp
Sync_Mode_supp
Auto_Baud_supp

Set_Slave_Add_supp
Min_Slave_Intervall

7

Modular_Station
Modul_Offset
Fail_Safe
Slave_Family

Max_Diag_Data_Len

’

i

Module = "aj95tb32-16d4t" 0Ox11l

1
EndModule

i

"MITSUBISHI ELECTRIC CORPORATION"

"AJ3S5TB3-16DT"
“revision G52*
0xF033

o]

0

0

npn

"none"

= N R =

60
60
60
100
150
250
450
800

1
1
0

"implementation type"

"bmpdev.dib"
"bmpdia.dib"
*bmpsf.dib"

1
1
1
1
65535

0
255

w
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