OMRON.

Transistor I/O Link Module

B7A-[110

Save Space and Reduce Wiring
Back to PLC Rack for 10 1/O Points

B Transmit 10 input signals over just 2
wires (3 wires if only one terminal has a

power supply)
B Connect 3-wire NPN output sensors to

B7A screw terminal models (two-wire
DC sensors cannot be connected)

B Transmission speed of 19.2 ms typical
(normal 1/O delay)

B Screw terminal and printed circuit board
models available

Ordering Information
B MODEL NUMBER LEGEND

Output Models
B7A- R10[ ] C []

1 2 3 45
1. Input/Output Classification 3. Appearance
R: Output S: Screw terminals
2. Number of I/O M: Printed circuit
10: 10 board model

4. Output Logic

Input Models
B7A- T 10 [ ][]
1 2 3 4
1. Input/Output Classification 3. Appearance
T.  Input S: Screw terminals
2. Number of I/0 M: Printed circuit
10: 10 board model
4. Input Logic
4 | Input logic Internal /0O common Remarks
1 | NPN - common Screw terminals
compatible only
2 [TTL -—- Printed circuit
board model only
3 [ NPN +/- common Screw terminals
compatible only

4 | Output logic

Internal I/O common

Remarks

C | NPN open
collector

+ common

Screw terminals
only

Printed circuit
board model only

5. Output Capacity

5 Output capacity

Remarks

None | 0.05 A

Printed circuit board model only

01 0.1A

Screw terminals only
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B SCREW TERMINAL MODELS

Appearance 1/O classification 1/O configuration Internal /0O common Error processing Part number
(See Note 1)
Input NPN compatible (No | - common -—= B7A-T10S1
(See Note 2) two-wire sensor can
be Connected.) +/- common - B7A-T10S3

Output

NPN open collector + common
100 mA/point

B7A-R10SCO1

Note: 1. HOLD:

The previous output condition will be on hold when an error occurs.
2. The 10-point B7A-T10S1 and 10-point B7A-T10S3 are different from each other in terminal configuration.

Bl PRINTED CIRCUIT BOARD MODELS

Appearance 1/0 classification 1/0 configuration Error processing (See Note) Part number
Input TTL input -—- B7A-T10M2
Output NPN open collector 50 mA/point | HOLD B7A-R10MC

Note: HOLD: The previous output condition will be on hold when an error occurs.

B POWER SUPPLIES

Input voltage

120 to 240 VAC

Output rating Application Part number
0.13 A, 24 VDC Use one to power each input or output block S82K-00324
0.3A,24VDC Use one to power two blocks from a single power supply S82K-00724
0.6 A, 24VDC Use this to power blocks connected to sensors, relays indicator lights | S82K-01524
1.3 A, 24VDC Use one where excess power is needed S82K-03024
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Specifications
B CHARACTERISTICS

General

Item

Normal speed

Communication method

Unidirectional, time-division multiplex

Transmission distance (See Note 1)

500 m max.

1/0 delay

Typical: 19.2 ms; 31 ms max.

Minimum input time  (See Note 2)

16 ms

Operating voltage range

12 to 24 VDC (10.8 to 26.4 VDC) (See Note 1)

Insulation resistance

100 MQ min. (500 V) between each terminal and external parts

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min between each terminal and external parts

Noise immunity

Noise level: 1.5 kV; pulse width: 100 ns to 1 ps (on transmission line due to coupling)

Vibration resistance

10 to 55 Hz, 1.5-mm double amplitude

Shock resistance

300 m/s? (approx. 30G)

Ambient temperature

Storage:

Operating: -10°C to 55°C (14°F to 131°F) with no icing
-25°C to 65°C (-13°F to 149°F) with no icing

Ambient humidity

Operating: 35% to 85% with no condensation

Note: 1. The transmission distance values stated in this table are based on one power supply attached to each Input or Output Link
Terminal. If two Input or Output Link Terminals share one power supply, the transmission distance will be derated, and the volt-
age must be 24 VDC +10%. The derated transmission distance for normal-speed models is 100 m maximum and that of a
high-speed model is 50 m maximum.
2. The minimum input time is required for the B7A/B7AS to read an input signal.

Input Models
Item Screw terminal models Printed circuit board models
B7A-T10S1 | B7A-T10S3 B7A-T10M2
Compatible inputs Switches, three-wire NPN sensors (See Note 1) TTLs, switches

Input logic

Active low

Active high

Current consumption
(See Note 2)

80 mA max. with all input terminals ON

40 mA max. with all input terminals
ON

Input voltage range

0 VDC to supply voltage

0to 5 VDC +10%

Operating voltage
range

12to 24 VDC

Input current range

-4.4 to -1.1 mA/point (current flowing from input terminals)

1.7 to 2.2 mA/point

Minimum input time

16 ms (See Note 3)

ON/OFF threshold No-contact input: ~ ON voltage: 1.6 V max. ON voltage: 2.2V min.
OFF voltage: 5.5V min. OFF voltage: 0.8 V max.
Contact input: ON discrimination resistance: 140 Q max.
OFF discrimination resistance: 5 kQ min.
Mounting strength No damage when 5-kgf (49 N) pull is applied for 1 min each in all -—-
directions (except direction of DIN track)
Terminal strength No damage when 5-kgf (49 N) pull is applied for 1 min each in all -—-
directions
Tightening torque 8to 12 kgf e cm (0.78 to 1.18 N » m) -—-
Weight Approx. 100 g Approx. 12 g

Note: 1.

power supply terminal or a power supply.
2. Consumption when all 10 points are ON. Excludes external sensor current for Input Modules.
3. The minimum input time is required for the B7A to read an input signal.

The polarity of the B7A-TS10S1's B[] terminal is negative. Therefore, supply power to the three-wire sensor from the positive
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Output Models

Item

Screw terminal models

Printed circuit board models

B7A-R10SCO1

B7A-R10MC

Output configuration

NPN open collector

Current consumption
(See Note 1)

80 mA max. with all output terminals ON

40 mA max. with all output terminals ON

Operating voltage range 12to 24 VDC

Rated load voltage 5to 24 VDC

Output residual voltage 0.8 V max.

Output current Sink current, 100 mA max./point | Sink current, 50 mA max./point
Error processing HOLD

Mounting strength

No damage when 5 kgf (49 N) pull is applied for 1 min
each in all directions (except in direction of DIN track)

Terminal strength

each in all directions

No damage when 5 kgf (49 N) pull is applied for 1 min

Tightening torque

8to 12 kgf e cm {0.78 t0 1.18 N » m}

Output logic (See Note 2)

Active high (N/P terminals open)
Active low (N/P terminals connected to 0 V)

Weight

Approx. 110 g

Approx. 21 g

Note: 1. Consumption when all 10 points are ON. Excludes external load current and error load current for Output Terminals.
2. Refer to I/O Status in the B7A Technical Reference for the relationship between the output logic and output ON/OFF status of

the B7A.

Nomenclature

Indicator Operation

1/0 indicators

O omron B7A-
I LINK TERMINALS
L

POWER 0 1

No.

I

7

I

Power supply/error @ '® ®

3
C)

6
®

indicator

©

G

‘oo
99

g

1O

eI
g

V

Transmission terminals

Power terminals

1/0 terminals

Recommended Solderless Terminals

Note: G: Green indicator lit; R: Red indicator lit;

O: Orange indicator

lit; N: Not lit

Indicator Function Wire JIS specifications
POWER G | Lit when power is supplied and the 0.75 mm2 (AWG#18) | RAV 1.25 to 3.5 (vinyl-insulated round
(Input Terminal) Terminal is operating. wire) or RAP 1.25t0 3.5
N | Not lit when power is not supplied. 1.25 mm? (AWG#16) (nylon-insulated round wire)
POWER/ERR G | Lit when power is supplied and the
(Output Terminal) Terminal is operating without error.
R | Lit during transmission errors.
N [ Not lit when power is not supplied.
110 O | Lit when the input signals are ON.
N | Not lit when the signals are OFF.
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Operation
B POWER SUPPLY

Screw Terminal Models

Connection of Independent Power Supplies

g IN

OO0OO0OO0OO0O0O00O0O0

SIG A4 | A5 | A6 | A7 | A8

‘ ‘SIG"INO‘INI‘INZ‘INB‘IN4‘IN5‘IN6‘IN7‘IN8‘IN9

+ H&‘Bl‘BZ‘83‘84‘85‘86‘87‘88‘89

SIG

[ out

O OO0OO0OO0OO0O0O00O0O0

error| SIG | |0UTO|OUT1|OUT2|OUT|OUT4|OUTS|OUTE|OUT?7|OUTE|OUTY
ERR|SIG| | AO | A1 | A2 | A3| A4 |A5| A6 | A7 | A8 | A9
+ | _ + [+ [+ +]+]+]+]+]+7]+
+ | - 0 |B1|B2|B3|B4|B5|B6|B7|B8|B9

Transmission distance
500 m max.

+ -
DC power
supply

(12t024 V)

))

+ - Note: A twisted pair or VCTF cable with a thickness of
DC power 0.75 mm?2 min. must be used for signal transmission.
supply
(12t024 V)

Connection of Single Power Supply to Two Input or Output Modules

g IN

000000000 O0

SIG INO INl IN2 IN3 IN4|IN5 |ING | IN7 | IN8|IN9
SIG A4 | A5 | A6 | A7 | A8 | A9

N\@ ‘81‘82‘83‘84‘85‘86‘87‘88‘89‘

g ouT

®) 000000000 O0

)

ae W0
))

Transmission distance
100 m max.

Printed Circuit Board Models

Connection of Independent Power Supplies

Input Module

error| SIG| |ouTo|OUT1|OUT2|OUTS|OUT4|OUTS|OUTE|OUT7|OUTS|OUTY
ERR|SIG| | A0 | AL| A2 | A3| A4| A5 | A6 | A7 | A8 | A9
— S I I S I O S
+ | - B1|B2|B3|B4|B5|B6|B7|B8| B9
Note: In this example, a twisted pair or VCTF transmission
cable with a thickness of 0.75 mmZ2 min. is used to
+ - transmit a current of 1.2 A max.
DC power
supply
(24 V)

Output Module

12to 24 VDC T x&

12to 24 VDC

r

[ransmission distance Note: A VCTF cable with a thickness of 0.75 mm2 min.

500 m max.

must be used for signal transmission.



B7A-[110 OomRrRoON B7A-[110

Connection of Single Power Supply to Two Input or Output Modules
Input Module Output Module

Note: In this example, a VCTF transmission
cable with a thickness of 0.75 mm?2 min.

! |
121024 VDC "o is used to transmit a current of 1.2 A max.

Transmission distance
100 m max.

B SYSTEM CONFIGURATION

Input (Transmission) Output (Reception)

10-point screw terminal model 10-point screw terminal model
B7A B7A
10-point PCB model
B7A B7A
DeviceNet Interface Module
B7AC DRT1-B7AC
] connects up
to 3 B7AC
modules

Note: The 10-point model has a normal I/O delay of 19.2 ms (typical); 10-point models with short I/O delay are not available.
The transmission signals of the 16-point Terminal Link Adapters are not compatible with those of the 10-point model. Therefore

16-point Terminal Link Adapter models and 10-point models cannot be used in combination.
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Dimensions

Unit: mm (inch)
B TRANSISTOR I/O LINK MODULES

Screw Terminal Models

Two, 4.5 dia.

; 113.5 (4.47) ‘
mounting M T
screws 105 4.25 14

[ oy —
O] — T
o} 00000000 0O 4.9
504 37 - 35.3
(1.77) -
125
D ‘m
8 T
SN l
5 4
4 9.5 Twenty-three, 7.1 32
M3.5 terminal 8.5 [=— 35 (1.38)—
Screws
Printed Circuit Board Models
B7A-T10M2 (Input) !
‘ 05 11(0.43)
[=] =
16 =T 0.64x 35
0.64
_ 7.62,20.32+0.1 Mounting Holes
Positioning pin 1.4 dia. (T0p View)
—
T 2340078 Eighteen, 1.1 *dia holes
30
+ 254 ([18) [y & FrS vt ‘A—‘:
_ 181716151413121 116 i l : ‘I |
I | !
2.54:0.05*]-!'— (55-‘0‘) | + I
40 (1.57)— T J ! :
| | —HPoepooce - |
I ! / 2.54+0.05
! 0.5 16(0.63) 7.62
| = = 1.8 dia. hole min.
' — T ] PinNo.l 2.54x 8 = 20.32+0.1
16 —f~—064x 35

7.62,20.32¢0.1 0.64

fr r
12345678 T
30
*|‘ 254 (11g)
_ |BI7|6|5]4|312L|I0 1 J

e
2.54+0.05

45 (1.77)

Positioning pin 1.4 dia.
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Installation
Il INTERNAL CIRCUITS AND TERMINAL ARRANGEMENT

Screw Terminal Models

B7A-T10S1 Transmission

(NPN Input, line SIG

Active Low) +
12 to 24 VDC

Note: A sensor with two-wire output
cannot be connected.

7]
>
O
O
=
& .é\
Internal circl

[ =4 —~—
ACO
sw ‘ BOO) $
O]

O O O O O O O O O O O
SIG INO . IN1 IN2 . IN3 IN4 INS IN6 IN7 “INS IN9
SIG A0 Al A2 A3 A4 A5 A6 A7 A8 A9

o?) (=) - - - - - - - - - -

+ - %e0 | B1 | B2? Bs | Bs | B7 |Tms | B9

Blue Black
(black) | (white)

e |

Photoelectric sensor Limit switch Push-button switch
Three-wire proximity
sensor with built-in
amplifier (with NPN
output)
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B7A-T10S3
(Input, Active Low for Transmission sIG . . .
NPN 3-wire Sensor) line Note: 1. A sensor with two-wire output
+ AAN—B cannot be connected.
12w024vbe = .| | 2. 1EC wire colors for photoelectric
‘ . =4 sensors and proximity sensors.
sw ‘@ ADD L " rb_&— I are shown first. The colors in
N Brown (red) | BOID) ) ) ‘ = 3 ; garentheses r(-efer-toholdsclgors.
roximity ] HVW"T B . Do not short-circuit the
itch Black (white) | ACIC] B [ = . . -
?K,VEE f— M-e—s . g terminal with the positive power
outputy | Blue (black) s> g supply terminal, negative power
supply terminal, or a B(J[J
A C xR terminal, or the internal elements
ACD) of B7A will be damaged and no
sw o ;
\ B0 : transmission will occur.
[s]
o o o o o o o o o o o
[e] INO | INL | IN5 IN9
SIG A0 AL A5 A9
) (-) + - + - +
e Ml Bo | B[ ["e2 B5 | B6
Brown |Black
(red) | (white)
|7
12 to 24 VDC
Pugsh-button
switch Limit switch
Photoelectric sensor
Three-wire proximity sensor with
built-in amplifier (with NPN output)
B7A-R10SCO1 sIG Transmission
(Output, NPN Open line
Collector) +
I _ == 12t024VDC
¢
|
| AOO
= O
o &
E ACD .
b5 - Relay Note: Do not short-circuit any output A
£ terminal with the corresponding B
! terminal, or the internal elements
= - of B7A will be damaged.
iADD
Indicator
BOD)
e} e} e} e} e} e} e} e} e} e} e}

ERROR| SIG OuUTO | OUT1 OUT2‘ OouT3 OUT‘%' OUTS | OUT6 | OUT7 | OUT8 | OUT9
ERR SIG A4 A5 A6 A7 A8 A9

*) ()

+ -

|

12to0 24 VDC

B5 T B6 B7 B8 B9

Push-button switch Relay Valve
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Printed Circuit Board Models
B7A-T10M2 (Input, Active High for TTL) B7A-R10MC (Output, NPN Open Collector)
Transmission sIG Transmission
line line
+ Py
i
12 to 24 VDC % -3 12 to 24 VDC
g = i X
£ é J\ ERR Relay
@ % %
£ £ »
. 2 ’ T ouTOO
A 1 A e gmf:: |
INOO E ] outoD
>
g »
Top View Top View
O O
INoEEEED IppEEEEED
987654321 987654321
101112131415161718 101112131415161718
SEEEEEDED SEoEEEEER
Note: Do not short—cwcuq the SIG tgrmlnal with the positive Note: Do not short-circuit any output A terminal with the
power supply terminal, negative power supply terminal, . . .
. . corresponding B terminal, or the internal elements
or the internal elements of B7A will be damaged and no )
L - of B7A will be damaged.
transmission will occur.
No. Terminal No. Terminal
1 INOO 1 OuUTO00
2 INOL 2 ouTo1
3 INO2 3 ouT02
7 INO3 4 OuTO03
5 INO4 5 OouT04
6 INOS 6 OuUTO05
7 INOB 7 OuUTO06
8 NG 8 NC
9 - o _
10 INO7 10 ouTO07
n INO8 11 ouTo08
2 INO9 12 OuUT09
3 NG 13 NC
12 NC 14 N/P
15 NC 15 ERR
16 NG 16 SIG
17 SIG 17 NC
18 " 18 +

10
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| NOTE: DIMENSIONS SHOWN ARE IN MILLIMETERS. To convert millimeters to inches divide by 25.4.
OMRON.
OMRON ELECTRONICS, INC. OMRON CANADA, INC.
One East Commerce Drive 885 Milner Avenue
Schaumburg, IL 60173 Scarborough, Ontario M1B 5V8
1-800-55-OMRON

416-286-6465

Cat. No. GC RIO-1 04/00 Specifications subject to change without notice. Printed in U.S.A.
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