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Momentum automation platform 0

Introduction
The Momentum system comprises 4 fundamental components that easily snap 
together in various combinations to form versatile control systems or sub-systems.

The four pieces are:

# Communication Adapters
# I/O Bases
# Processor Adapters
# Option Adapters

Momentum’s design separates the communications from the I/O base, thus creating 
a truly open I/O system that can be easily adapted to any fieldbus network. When a 
Momentum I/O is coupled with a Communication Adapter, the two form a remote I/O 
drop that connects directly to virtually any standard fieldbus I/O network. Together, 
Momentum I/O supports control systems based on personal computers, distributed 
control systems, programmable controllers and Momentum processors.

A modular concept with four easy pieces

I/O Base

Communication Adapter

Option Adapter

Processor Adapter

Momentum communication adapters



 
Momentum automation platform 0

Introduction
Specialized Momentum I/O Bases support the rest of the control system.  The 
Communication Adapters, Processor Adapters and Option Adapters all snap onto 
the I/O Bases. A selection of I/O base modules are available, including analog I/O, 
discrete I/O, multi-function analog and bi-directional discrete bases. In addition, 
Momentum I/O bases offer simple plug-in terminal strips, as well as standard 35 mm 
DIN rail or panel mounting for ease of maintenance and installation.

When local distributed intelligence is required at the point of control, Momentum has 
the answer. Momentum M1 processor Adapters are full fledged PLCs containing a 
CPU, RAM and Flash memory. They are based on the popular Modicon family of 
PLCs (i.e., directly compatible with Quantum, Compact and 984 PLCs), and snap 
onto the Momentum I/O Bases, just like the communication adapters.

The Option Adapter provides the Processor Adapters with additional networking 
capabilities, a time-of-day clock, and a battery back-up. The Option Adapters also 
snap onto the I/O Base; in the figure below,the Processor Adapter is stacked on top.

Momentum I/O bases

Momentum processors and option adapters
48220-EN/3
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Selection guide Momentum automation platform 0

Discrete I/O bases

Product type Input modules for direct current Input modules for alternating current

Type of signal True high

Operating voltage and
Input voltage

24 VDC 120 VAC 230 VAC

Current consumption max. 250 mA max. 125 mA

Input type IEC 1131 Type 1+ IEC 1131 Type 2 IEC 1131 Type 1+

Output voltage –

Output type –

Number of points 1 x 16 In 2 x 16 In 2 x 8 In

Potential isolation
Point to point
group to group
Field to adapter

None
None
500 VAC

None
1780 VAC
1780 VAC

Current capacity
Per output
Per group
Per module

–
–
–

Response time
OFF-ON
ON-OFF

2.2 ms
3.3 ms

10 ms @ 60 Hz
35 ms @ 60 Hz

13.3 ms @ 60 Hz
13.3 ms @ 60 Hz

Protection against short
circuit and overload

–

Fault reporting
Output fault
I/O error
Blown fuse

–
–
–

Type of module 170 ADI 340 00 170 ADI 350 00 170 ADI 540 50 170 ADI 740 50

Pages 48237/7
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0

Output modules for diarect current Output modules for alternating current

24 VDC 120 VAC 230 VAC

max. 250 mA max. 125 mA max. 65 mA

–

24 VDC 120 VAC 230 VAC

Solid state switch Triac

2 x 8 out 2 x 16 out 2 x 4 out 2 x 8 out 2 x 4 out 2 x 8 out

None
None
500 VAC

None
None
1780 VAC

0.5 A
4 A
8 A

0.5 A
8 A
16 A

2 A
4 A
8 A

0.5 A
4 A
8 A

2 A
4 A
8 A

0.5 A
4 A
8 A

< 0.1 ms
< 0.1 ms

max. 1/2 x 1/f
max. 1/2 x 1/f

Electronically safeguarded 1 fuse per group

1 LED/Out
to adapter
–

1 LED/4 Out
to adapter
–

None
None
1 LED

170 ADO 340 00 170 ADO 350 00 170 ADO 530 50 170 ADO 540 50 170 ADO 730 50 170 ADO 740 50

48237/7
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Selection guide (continued) Momentum automation platform 0

Discrete I/O bases

Product type I/O modules for direct current

Type of signal True high True low True high

Input voltage 24 VDC

Operating voltage 24 VDC

Current consumption max. 250 mA max. 250 mA + sensor
current

Input type IEC 1131 Type 1+

Output voltage 24 VDC

Output type Solid state switch

Number of points 1 x 16 In, 2 x 8 Out 1 x 16 In, 2 x 4 Out

Potential isolation
Point to point
group to group
Field to adapter

None
None
500 VAC

None
None
500 VAC

Current capacity
Per output
Per group
Per module

0.5 A
4 A
8 A

2 A
8 A
16 A

Response time
OFF-ON
ON-OFF

2.2 ms In, < 1 ms Out
3.3 ms In, < 1 ms Out

60 µs in, < 1 ms Out
80 µs in, < 1 ms Out

2.2 ms In, < 1 ms Out
3.3 ms In, < 1 ms Out

Protection against short
circuit and overload

Electrically safeguarded outputs Electrically safeguarded
outputs and 4 electronically
safeguarded sensor supply
group

Fault reporting
Output fault
I/O error
Blown fuse

1 LED/Out
to adapter
–

Type of module 170 ADM 350 10 170 ADM 350 11 170 ADM 350 15 170 ADM 370 10

Pages 48237/7
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Output modules for direct current Output modules for alternating current

True high

24…230 VAC
20…115 VDC

120 VAC

120 VAC

max. 180 mA max. 250 mA max. 160 mA

IEC 1131 Type 1+, monitored IEC 1131 Type 1+ IEC 1131 Type 2

24…230 VAC or 20…115 VDC 120…132 VAC

Relay (normally open) Triac

1 x 16 In, 1 x 8 Out and 1 x 4 Out 1 x 10 In, 2 x 4 Out 1 x 10 In, 1 x 8 Out

None
None
500 VAC

None                                                      1780 VAC
None                                                      1780 VAC
500 VAC                                                 500 VAC

 None
  None
1780 VAC

0.5 A
4 A group 1, 2 A group 2
6 A

2 A ohmic load
8 A ohmic load
16 A ohmic load

0.5 A
4 A
4 A

2.2 ms In, < 10 ms Out
3.3 ms In, < 10 ms Out

max 1/2 x 1/f
max 1/2 x 1/f

Electronically safeguarded outputs None Varistor in parallel with each contact 1 internal fuse per group
(not against overload)

1 LED/In, 1 LED/Out
to adapter
–

None
None
–

None
None
1 LED/fuse

170 ADM 390 10 170 ADM 390 30 170 ARM 370 30 170 ADM 690 51

48237/7
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Presentation,
description

The Momentum Automation Platform products are modular. Communication
Adapters and Processor Adapters are designed to work as functional modules when
they are snapped onto a Momentum I/O base. An I/O base requires some type of
Momentum Adapter assembled on it before it can be functional.

The I/O bases fit into compact standard housings that can be mounted on a DIN rail
or on panels in a cabinet. They read information from field sensing devices and
control discrete and analog field actuating devices. Terminal blocks and bus bars are
available for use with the bases so that they can be used to support 2-, 3-, and 4-wire
field devices.

The I/O field devices and the power supply to the module are connected via three
18-pin terminal blocks and an optional 1-, 2-, or 3-row busbar. The terminal
connectors are electrically connected to the module; the optional busbars not.

Busbars provide a common connection for the field devices and serve as protective
distribution connectors. Depending on the I/O base and the type and number of field
devices to which it is connected, a 1-, 2-, or 3-row busbar may be used.

Terminal blocks and busbars are ordered separately, and are not shipped with the
Momentum I/O bases. They are available in either screw-in or spring-clip versions.

170 ADp discrete I/O base units comprise on the front panel :

1 An internal interface connector for the communication module or processor
module.

2 A locking and earth contact for the communication module or processor module.
3 LED status indicators (the number of indicators will depend on the number of

channels).
4 Three connectors for the removable terminal blocks.
5 An earthing screw.
6 A slot for the power strip.
7 Two holes for panel mounting.

Connectors to be ordered separately :
b removable screw or spring terminals 170 XTS 00p 00
b 1 to 3-row screw or spring bus bar 170 XTS 00p 01.

Presentation

Description

Momentum automation platform 0

Discrete I/O Bases

Characteristics :
pages 48237/3 to 48237/6

References :
pages 48237/7 to 48237/8

Connections :
pages 48237/9 to 48237/13
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Momentum automation platform 0

Discrete I/O Bases

Characteristics of discrete input bases
Type of input base unit 170 ADI 340 00 170 ADI 350 00 170 ADI 540 50 170 ADI 740 50

Number of inputs 1 x 16 2 x 16 2 x 8

Input voltage V 24 DC 120 AC 230 AC

Operating voltage V 24 DC 85…132 AC
(@ 47…63 Hz)

164…253 AC
(@ 47…63 Hz)

Internal current mA 250 (@ 24 VDC) 125 (@ 120 VAC) –

Input voltage range V - 3…30 DC 0…132 AC 163…253 AC
ON voltage V + 11…30 DC 74 AC minimum 164 AC minimum
OFF voltage V - 3…+ 5 DC 20 AC maximum 40 AC maximum

Input current ON mA 2.5 minimum 10.0 minimum 3…15

OFF mA 1.2 maximum 2.0 maximum 0…15

Input resistance kΩ 4 9.5 @ 50 Hz
7.5 @ 60 Hz

9 @ 50 Hz
7.5 @ 60 Hz

Type of signal True High

Response time On-off maximum ms 3.3 35.0 @ 60 Hz 13.3 @ 60 Hz

Off-on maximum ms 2.2 10.0 @ 60 Hz 13.3 @ 60 Hz

Potential isolation Group to group V – 1780 AC

Field to communication
interface

V 500 AC

Power dissipation W 3 typical,
5 maximum

5.5 typical,
8.5 maximum

–

Agency approvals UL, CE, CSA, FM
Class I, Div. II

UL, CE, CSA UL, CE, CSA, FM
Class I, Div. II

UL, CE, CSA

Characteristics of discrete output bases
Type of output base unit 170 ADO

340 00
170 ADO
350 00

170 ADO
530 50

170 ADO
540 50

170 ADO
730 50

170 ADO
740 50

Number of outputs 2 x 8 2 x 16 2 x 4 2 x 8 2 x 4 2 x 8

Type of output Solid state switch Triac

Output voltage V 24 DC 120 AC 230 AC

Operating voltage V 24 DC 120 AC
(300 for 10 s, 400 for 1 cycle)

230 AC
(300 for 10 s, 400 for 1 cycle)

Internal current mA 250 (@ 24 VDC) 125 65

Current Point maximum A 0.5 2 0.5 2 0.5
Group A 4 4

Module A 8 8

Min. output current mA – 5 30 5 30

Leakage current mA < 1 @ 24 VDC 1.9 @ 120 VAC 2.5 @
230 VAC

2.4 @
230 VAC

Surge current A 5 for 1 ms Point: 15 (1 cycle), 10 (2 cycles), 5 (3 cycles)

On StateVoltage drop V < 0.5 DC @ 0.5 A < 1.5 AC @
2 A

< 1.5 AC @
0.5 A

< 1.5 AC @
2 A

< 1.5 AC @
0.5 A

Protection (short-circuits, overloads) Outputs electronically
protected

Via internal 5 A slow-blow fuse

Response time On-off maximum ms < 0.1 1/2 x 1/f (= 0,5 of one line cycle)

Off-on maximum ms < 0.1 1/2 x 1/f (= 0,5 of one line cycle)

Potential Isolation Output group
to output group

None None

Field to communication
interface

V 500 AC 1780 AC

Power dissipation W 3.5 typical
4.5 maximum

6.0 typical
7.5 maximum

6.0 typical 7.5 maximum

Agency approvals UL, CE, CSA UL, CE, CSA UL, CE, CSA, FM Class I, Div. II

Characteristics

References :
pages 48237/7 to 48237/8

Connections :
pages 48237/9 to 48237/13

1780 AC
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Momentum automation platform 0

Discrete I/O Bases

Characteristics of discrete I/O bases
Type of base unit 170 ADM 350 10 170 ADM 350 11 170 ADM 350 15 170 ADM 370 10 170 ADM 390 10

Number of inputs 1 x 16 4 x 4 1 x 16

Number of outputs 2 x 8 2 x 4 1 x 8 and 1 x 4

Operating voltage VDC 24

Internal current mA 250 @ 24 VDC 250 @ 24 VDC
(plus current for
sensors)

180 @ 24 VDC

Inputs Voltage VDC 24

Type of signal True high True low True high

Voltage at 1 VDC + 11…+ 30 - 3…+ 5 + 11…+ 30

Voltage at 0 VDC - 3…+ 5 + 4…+ 30 - 3…+ 5

Input current mA 2.5 min. at state 1 (6 mA at c 24 V),1.2 max. at state 0

Input voltage range VDC - 3…+ 30

Input resistance kΩ 4

Response time ms 2.2 Off to on
3.3 On to off

0.06 Off to on
0.08 On to off

2.2 ms In, < 1 ms Out
3.3 ms In, < 1 ms Out

Fault sensing – Broken wire
detection

Outputs Voltage VDC 24, 30 maximum

Type Solid state switch

Type of signal True high True low True high

Current capacity A 0.5 per point
4 per group
8 per module

2 per point
8 per group
16 per module

0.5 per point
4 per group 1,
2 group 2
6 per module

Leakage current mA < 1 @ 24 VDC < 1 @ 24 VDC < 1 @ 24 VDC

Peak current A 5 for 1 ms 2.8 for 1 ms –

On state voltage drop VDC < 0.5 @ 0.5 A – –

Error indication Output overload for at least one output to
communication adapter

Output overload
for at least one
output or short-
circuit or
overload on one
of the 4 encoder
supply groups, to
communication
adapter

Output overload
for at least one
output to
communication
adapter

Response time ms < 0.1 Off to On, < 0.1 On to Off

Potential isolation Input to input None

Output to output group None None

Input to output group V None None

Field to communication
interface

500 VAC

Power dissipation Typical W 6.0 6.5

Maximum W 8.0 10.0

Agency approvals UL, CE, CSA UL, CE, CSA, FM
Class I, Div. II

Characteristics (continued)

References :
pages 48237/7 to 48237/8

Connections :
pages 48237/9 to 48237/13
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References :
pages 48237/7 to 48237/8

Connections :
pages 48237/9 to 48237/13

Momentum automation platform 0

Discrete I/O Bases

Characteristics of discrete I/O bases (continued)
Type of base unit 170 ADM 390 30 170 ARM 370 30

Number of inputs 1 x 10

Number of outputs 2 x 4

Operating voltage V 24 DC 120 AC (47…63Hz)

Internal current mA 250 (@ 24 VDC) 5 minimum load current

Inputs Voltage VDC 24

Signal type True High

On voltage minimum VDC + 11…+ 30

Off voltage maximum VDC - 3…+ 5

Input current mA 2.5 minimum On, 1.2 maximum Off

Input voltage range VDC - 3…+ 30

Input resistance kΩ 4

Response time ms 2.2 Off to On, 3.3 On to Off

Outputs Voltage V 24 …230 AC, 20…120 DC

Type Relay normally open

Current capacity 24 VDC A > 0.005 (new contacts), ohmic load 2 A maximum, inductive load 1 A maximum (LR ≤ 40 ms)

Current capacity 115 VDC A Ohmic load 0.5 A maximum (switching current ≤ 1.5 A), inductive load 0.15 A maximum
(LR ≤ 40 ms)

Current capacity VAC A 2 A maximum (switching current ≤ 1.5 A) cosϕ
= 1 , 1 A maximum cosϕ = 0.5

2 A per point, 8 A per group, 16 A per module

Leakage current mA < 1 @ 230 VAC –

Error indication None

Response time ms 10 @ 60 Hz Off to On, 10 @ 60 Hz On to Off

Max. number of switching
circuits

> 30 x 106 (mechanical), > 1 x 105 (inductive load with external protection circuit)

Protection against short
circuit and overload

None Varistor in parallel with each contact

Potential isolation Input to Input None

Output group to output
Group

V rms None

Input to output group V rms None

Field to communication
interface

V rms 500 AC 500 AC

Fusing Internal None

External operating voltage 315 mA fast-blow 4 A fast blow

External input voltage max. 4 A fast-blow None

External output voltage According to the supply of the connected
actuators not to exceed 8 A slow-blow/group

None

Power dissipation Typical W 5.5

Maximum W 8.5

Agency approvals UL, CE, CSA

Characteristics (continued)

1780 AC

1780 AC
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Momentum automation platform 0

Discrete I/O Bases

Characteristics of discrete I/O bases (continued)
Type of base unit 170 ADM 690 51

Number of inputs 1 x 10

Number of outputs 1 x 8

Operating voltage VAC 120 (47…63 Hz)

Internal current mA 160 (@ 120 VAC)

Inputs Voltage VAC 120

Signal type True high

On voltage minimum VAC 74

Off voltage maximum VAC 20

Input current mA 6.0 minimum at state 1, 2.6 maximum at state 0

Input voltage range VAC 74...132

Input resistance kΩ 4

Response time ms Maximum 1/2 x 1/f Off to On, maximum 1/2 x 1/f On to Off

Outputs Voltage VAC 120…132 (@ 47…63 Hz)

Type Triac

Current capacity 0.5 A per point maximum, 30 mA per point minimum, 2 A per group, 4 A per module

Leakage current mA < 1.3 (@ 120 VAC)

Signal type True High

On state voltage drop VAC < 1.5 (@ 0.5 A)

Error indication None

Response time ms 1/2 x 1/f maximum from state 0 to state 1, 1/2 x 1/f maximum from state 1 to state 0

Maximum switching cycles 3000/hr for 0.5 A inductive load

Potential Isolation Input to input None

Output group to output
group

None

Input to output group VAC None

Field to communication
interface

VAC  1780

Power dissipation Typical W 6

Maximum W 8

Protection Internal fuses A 2 x 2.5 slow-blow fuses

Agency approvals UL, CE, CSA

Characteristics (continued)

References :
pages 48237/7 to 48237/8

Connections :
pages 48237/9 to 48237/13
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(1) Operating voltage 24 VDC.
(2) Operating voltage 120 VAC.

Discrete input bases
Type of current Input voltage Modularity

(no. of points)
Conformity
EC 1131-2

Reference Weight
kg

DC 24 V 16 (1 x 16) Type 1 170 ADI 340 00 0.190

32 (2 x 16) Type 1 170 ADI 350 00 0.200

AC 100…120 V 16 (2 x 8) Type 2 170 ADI 540 50 0.284

200…240 V 16 (2 x 8) Type 2 170 ADI 740 50 0.284

Discrete output bases
Type of current Output voltage Modularity

(no. of points)
Current per
output

Reference Weight
kg

DC
solid state, protected

24 V 16 (2 x 8) 0.5 A 170 ADO 340 00 0.210

32 (2 x 16) 0.5 A 170 ADO 350 00 0.210

AC
triac, protected,
1 fuse per group

100…120 V 8 (2 x 4) 2 A 170 ADO 530 50 0.320

16 (2 x 8) 0.5 A 170 ADO 540 50 0.284

200…240 V 8 (2 x 4) 2 A 170 ADO 730 50 0.320

16 (2 x 8) 0.5 A 170 ADO 740 50 0.284

Discrete I/O bases
Type of current Input

voltage
Output
voltage

Modularity
Inputs Outputs, current

Reference Weight
kg

DC solid state 24 VDC
Type 1

24 VDC
protected

16 I (1 x 16) 16 O (2 x 8) 0.5 A 170 ADM 350 10 0.200

16 I, fast (1 x 16) 16 O (2 x 8) 0.5 A 170 ADM 350 11 0.200

16 I (1 x 16) 16 O (2 x 8) 0.5 A 170 ADM 350 15 0.200

16 I (4 x 4) 8 O (2 x 4)
2 A

170 ADM 370 10 0.220

16 I, wiring
check (1 x 16)

12 O (1 x 8 and 1
x 4) 0.5 A

170 ADM 390 10 0.260

AC or DC relay 24 VDC
Type 1

24/230 VAC
20/115 VDC

10 I (1 x 10) 8 O (2 x 4) 2 A 170 ADM 390 30
(1)

0.260

170 ARM 370 30
(2)

0.260

AC
triac

100…120
VAC
Type 2

120 VAC 10 I (1 x 10) 8 O 0.5 A
protected by
1 fuse

170 ADM 690 51 0.220

Momentum automation platform 0

Discrete I/O Bases
References

170 ADI pp0 p0

170 ADO pp0 p0

Characteristics :
pages 48237/3 to 48237/6

Connections :
pages 48237/9 to 48237/13

170 ADM pp0 pp
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References (continued),
dimensions,
mounting

References
Accessories
Description Composition Type of connection Reference Weight

kg
Terminal blocks for
I/O base
connection

Set of 3 connectors 1
row

Screw 170 XTS 001 00 –

Spring 170 XTS 002 00 –

Bus Bar 3 rows Screw 170 XTS 004 01 –
Spring 170 XTS 003 01 –

2 rows Screw 170 XTS 005 01 –

Spring 170 XTS 008 01 –

1 row Screw 170 XTS 006 01 –

Spring 170 XTS 007 01 –

Cable grounding
rail

Used to connect
the cable shielding

– CER 001 –

High vibration
environment clips

Kit containing 5 sets
of clips

– 170 XTS 120 00 –

Dummy base unit Used to prewire the I/O base units
Requires screw or spring connection
terminals

170 BDM 090 00 –

Discrete input
simulator,
16 channels,
24 VDC

– – 170 BSM 016 00 –

Replacement parts
Description Use Reference Weight

kg
Sheets of labels 10 front labels for Momentum modules 170 XTS 100 00 –

Cable coding
part kit

For screw or spring connection terminals 170 XCP 200 00 –

Dimensions, mounting
170 ADp, rail or panel mounting

(1)

107

125

93

14
1,

5

47,5

62

  1
25

  6
0

(1)

(1) 2 holes for M4 screws, for panel mounting (1) Equipment or enclosure

Momentum automation platform 0

Discrete I/O Bases

170 XTS 001 00

170 XTS 008 01

170 XTS 002 00

170 XTS 004 01

170 XTS 005 01

170 XTS 006 01

CER 001

170 BSM 016 00

Characteristics:
pages 48237/3 to 48237/6

Connections :
pages 48237/9 to 48237/13
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Connections
0

Momentum automation platform 0

Discrete I/O Bases

170 ADI 340 00 170 ADI 350 00
Example of external wiring of 2, 3 and 4-wire sensors Example of external wiring of 2 and 3-wire sensors

Group of channels Group of channels

Internal wiring Internal wiring

170 ADI 540 50 170 ADI 740 50
Example of external wiring of 2 and 3-wire sensors Example of external wiring of 2 and 3-wire sensors

Group of channels

Internal wiring

IN + –IN + – PE

1L+

M–

1

2

3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 M– L +

PE

24 V

Return315 mA
fast-blow

fuse

4 A max.
fast-blow

fuse

2-wire sensor

3-wire sensor4-wire sensor

Option

IN + – IN + –

2 L+1L+

M–M–1L+

1

2

3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 M – L +

2L+2L+

M –M–

M –M –

 24 V

 24 V

4 A max.
fast-blow

fuse

Return
315 mA

fast-blow
fuse

4 A max.
fast-blow

fuse

3-wire sensor 3-wire sensor

2-wire sensor

Option

IN + - PE

2L1

2 N

1 L1

1 N

1

2

3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 N L1
 

 120 V
 120 V

4-wire sensor

2-wire sensor

Return
Return

200 mA
slow-blow

fuse

2-wire sensor

IN + - PE

2L1

2 N

1 L1

1 N

1

2

3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 N L1
 

 
 

Return
Return

200 mA
slow-blow

fuse

4-wire sensor

2-wire sensor 2-wire sensor

Characteristics :
pages 48237/3 to 48237/6

References :
pages 48237/7 to 48237/8
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170 ADO 340 00 170 ADO 350 00
Example of external wiring of 2 and 3-wire actuators Example of external wiring of 2 and 3-wire actuators

Group of channels Group of channels

Internal wiring Internal wiring

170 ADO 530 50/540 50 170 ADO 730 50/740 50
Example of external wiring of 2 and 3-wire actuator Example of external wiring of 2 and 3-wire actuators

Group of channels Group of channels
Internal wiring Internal wiring

–+

PE

Ou t – PE

L+

1

2

3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1L+2L+

M –

24 V
 24 V

Return4 A max.
fast-blow

fuse

4 A max.
fast-blow

fuse

315 mA
fast-blow

fuse

Option

2-wire actuator

3-wire actuator
–+ Ou t – PEOu t – PE

2L+1L+

M –M–

1

2

3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 M– L+

M –

PE

PEPE

24 V
24 V

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

315 mA
fast-blow

fuse

4 A max.
fast-blow

fuse

4 A max.
fast-blow

fuse

Retour

Option

3-wire actuator 3-wire actuator

2-wire actuator

Ou t - PE

L1N

1

2

3

PE

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1N 1L1

L N

120 V

120 V
Fuse 2 (5 A slow-blow)Fuse 1(5 A slow-blow) Return

Return

2-wire actuator

3-wire actuator

Option

200 mA
fast-blow

fuse

10 A
fast-blow

fuse

L NOut - PE

L1N

1

2

3

PE

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1N 1L1

 

 230 V

 230 V
Fuse 1(5 A slow-blow) Fuse 2 (5 A slow-blow)

Return

Return

Option

10 A
fast-blow

fuse

200 mA
fast-blow

fuse

2-wire actuator

Connections (continued)

0

Momentum automation platform 0

Discrete I/O Bases

Characteristics :
pages 48237/3 to 48237/6

References :
pages 48237/7 to 48237/8

3-wire actuator
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Momentum automation platform 0

Discrete I/O Bases

170 ADM 350 10/350 11/350 15
Example of external wiring of a 2-wire sensor/actuator Example of external wiring of a 3-wire actuator with wiring check

Group of channels Group of channels

Internal wiring Internal wiring

Example of external wiring of a 4-wire sensor activated by an output Example of external wiring of a 4-wire sensor/2-wire actuator

Group of channels Group of channels

Internal wiring Internal wiring

3 L+

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

9 10 12 13 15 16 M – L+1411

9 10 12 13 15 161411

I6 O6

M –M–

1

2

3

1L1 2 L+

 24 V

 24 V

315 mA
fast-blow

fuse

4 A max.
fast-blow

fuse

4 A max.
fast-blow

fuse

4 A max.
fast-blow

fuse

Retour

Option

2-wire sensor
2-wire actuator

PE

1 2 3 4 5 6 7 8 9 10 12 13 15 16 M– L+1411

Ou t – PE

M –M –

1

2

3

1L12 L+

 24 V

 24 V

1 2 3 4 5 6 7 8 9 10 12 13 15 161411

315 mA
fast-blow

fuse

4 A max.
fast-blow

fuse

4 A max.
fast-blow

fuse

Retour

3-wire actuator

Option

PE

1 2 3 4 5 6 7 8 9 10 12 13 15 16 M – L+1411

IN + – PE

M –M–

1

2

3

1L12 L+

 24 V

 24 V

1 2 3 4 5 6 7 8 9 10 12 13 15 161411

2-wire sensor

4-wire sensor

Option

315 mA
fast-blow

fuse

4 A max.
fast-blow

fuse

4 A max.
fast-blow

fuse

Return

1 2 3 4 5 6 7 8 9 10 12 13 15 16 M – L+1411

3 L+

M –

PE

IN + – PE

M –M –

1

2

3

1L1 2 L+

 24 V

 24 V

1 2 3 4 5 6 7 8 9 10 12 13 15 161411

Return

315 mA
fast-blow

fuse

4 A max.
fast-blow

fuse

4 A max.
fast-blow

fuse

4 A max.
fast-blow

fuse

4-wire sensor

2-wire actuator

Option

Connections (continued)

Characteristics :
pages 48237/3 to 48237/6
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Momentum automation platform 0

Discrete I/O Bases

170 ADM 370 10
Example of external wiring of 2 and 4-wire sensors/2-wire actuator Example of external wiring of 3-wire actuator with wiring check

Group of channels Group of channels
Internal wiring Internal wiring

Special external wiring, the output activates the sensor

Group of channels

Internal wiring

1 2 3 4 5 6 7 8 9 10 12 13 15 16 M – L+1411

M –

PE

IN + – PE

–+

2M–1M–

1

2

3

1L+2L+

L+L+L+L+

 24 V

 24 V

1 2 3 4 5 6 7 8 9 10 12 13 15 161411

4-wire sensor
2-wire actuator

2-wire sensor

8 A max.
slow-blow

fuse

8 A max.
slow-blow

fuse

4 A max.
fast-blow

fuse

Option

Return

1 2 3 4 5 6 7 8 9 10 12 13 15 16 M – L +1411

M–

PE

Out – PE

2M–1M –

1

2

3

1L+ 2L+

L+L+L+L+

 24 V
 24 V

1 2 3 4 5 6 7 8 9 10 12 13 15 161411

Option

Return

8 A max.
slow-blow

fuse

8 A max.
slow-blow

fuse

4 A max.
fast-blow

fuse

3-wire actuator

1 2 3 4 5 6 7 8 9 10 12 13 15 16 M – L +1411

M–

PE

IN + – PE

2M–1M–

1

2

3

1L+2L+

L+L+L+L+

 24 V

 24 V

1 2 3 4 5 6 7 8 9 10 12 13 15 161411

Option

4-wire sensor

Return

8 A max.
slow-blow

fuse

8 A max.
slow-blow

fuse

4 A max.
fast-blow

fuse

Connections (continued)

Characteristics :
pages 48237/3 to 48237/6
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Momentum automation platform 0

Discrete I/O Bases

170 ADM 390 10 170 ADM 390 30
Example of external wiring of 2-wire sensor/actuator Example of external wiring of 3 or 4 sensor/3-wire/actuator

Group of channels Group of channels

Internal wiring Internal wiring
(1) For 4-wire sensor

(2) For 3-wire actuator

170 ADM 690 51 170 ARM 370 30

Example of external wiring of 4-wire sensor/2 and 3-wire actuators Example of external wiring of 4-wire sensor/3-wire actuator

Group of channels Group of channels

Internal wiring Internal wiring

3L+

1 2 3 4 5 6 7 8 9 10 12 13 15 16 M– L+1411

I6

O6

M –M –

1

2

3

9 12 1L+ 2L+1 8

56 k

56 k

 24 V

 24 V

2-wire actuator

(connected
directly

to sensor)

Option

Return
200 mA

fast-blow
fuse

4 A max.
fast-blow

fuse

4 A max.
fast-blow

fuse

4 A max.
fast-blow

fuse

PE

1 2 3 4 5 6 7 8 9 10 1L+ M – M– 1L+ M– L+

IN L - PE

2N1N

1

2

3

1L+ 9 10 161L+ 2L1

1NM – 2N

L - PE

 24 V

L
N

(2)(1)

Option

3-wire sensor 2-wire actuator

Return
315 mA

fast-blow
fuse

4 A max.
fast-blow

fuse

8 A max.
slow-blow

fuse

8 A max.
slow-blow

fuse

2L1

2N

PE

1L11N1N

2

3

4

5

6

1 2 3 4 5 6 7 8 9 10 NC N2N L1

1N 1N1N

+ -

1

INL - PE Out - PE2-wire sensor

4-wire sensor
2-wire actuator

Fuse 1
(2,5 A slow-blow)

Fuse 2
(2,5 A slow-blow) Return

Return

Return

a 115 V

a 20…132 V

a 115 V315 mA
fast-blow

fuse

8 A max.
slow-blow

fuse

4 A max.
fast-blow

fuse

3-wire actuator

PEPEPE

1 6 10 N

–

–

1L

IN PE

2N1N

1

2

3

4

L+

+

19 2 13 161L+ 2L1

1NM

IN PE

 

–

8 A max.
slow-blow

fuse

4 A max.
fast-blow

fuse

a 120 V

Return

N

4-wire sensor 3-wire actuator

Connections (continued)



0491Q-EN.fm/2 Schneider Electric

Selection guide Momentum automation platform 0

Analog I/O bases

Application 24 VDC ananlog input bases

Operating voltage 24 VDC

Measurement range Inputs
± 5 V, ± 10 V, ± 20 mA
1-5 V, 4-20 mA

Inputs
± 5 V, ± 10 V, 4-20 mA

Inputs
± 25 mV, ± 100 mV,
Temperature probe
Pt 100, Pt 1000, Ni 100,
Ni 1000
Thermocouple
B, E, J, K, N, R, S, T

Modularity
Input channels 8 differential inputs 16 single ended inputs 4 differential inputs

Output channels – – –

Discrete I/O – – –

Resolution 14 bits + sign bipolar
15 bits unipolar

12 bits + sign 15 bits + sign

Update time 1.33 + 1.33 x no. of declared
channels (ms)

1 + 1.5 x no. of declared
channels (ms)

500 ms

Potential isolation
Between channels 200 VDC, 1 min None 400 VDC

Base and ground 500 VDC, 1 min 500 VDC, 1 min 500 VDC, 1 min

Channels and ground 500 VDC, 1 min 1780 VAC, 1 min 1780 VAC, 1 min

Protection Polarity inversion

Number in words
In 8 words in 16 words in 4 words in

Out 2 words out 4 words out 4 words out

Fail states –

Type of module 170 AAI 030 00 170 AAI 140 00 170 AAI 520 40

Pages 48238/8



0491Q-EN.fm/3Schneider Electric

0

24 VDC analog output bases 24 VDC mixed I/O bases (analog/discrete)

Outputs
± 10 V, 0-20 mA

Outputs
± 10 V, 4-20 mA

Inputs
± 5 V, ± 10 V, ± 20 mA
1-5 V, 4-20 mA
Outputs
± 10 V, 0-20 mA

Inputs
0…10 V

Outputs
0…10 V

Inputs
- 10…+ 10 V

Outputs
- 10…+ 10 V

– 4 differential inputs 6 inputs with common point

4 outputs 2 outputs 4 outputs with common point

– 4 inputs 24 VDC
2 outputs 24 VDC/0.5 A

8 inputs 24 VDC
8 outputs 24 VDC/0.25 A

12 bits + sign Inputs: 12…14 bits (dep. on
range)
Outputs: 12 bits

Inputs: 14 bits
Outputs: 14 bits

2 ms Inputs: 10 ms
Outputs: 1 ms

Inputs: 0.75 ms (for 6 inputs)
Outputs: 1.2 ms (for 4 inputs)

No No

500 VDC, 1 min 500 VAC, 1 min

1780 VAC, 1 min 500 VAC, 1 min

Short-circuits and overloads (for discrete outputs)

– 4 words in 12 words in

5 words out 4 words out 12 words out

Hold, reset to zero, reset to full scale Hold or reset to zero

170 AAO 120 00 170 AAO 921 00 170 AMM 090 00 170 ANR 120 90 170 ANR 120 91

48238/8
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1

6

2

3

8
7
4
5
4

The Momentum analog input bases enable acquisition of various analog values
encountered in industrial applications, including:

b Standard high level (1-5 V, 4-20 mA, + 5 V, +10 V, + 20 mA).
b Low level (+ 25 mV, + 100 mV).
b Thermocouples (B, E, J, ...).
b Temperature probes (Ni ..., Pt ...).

The analog output bases are used to control analog field devices such as various
speed drives, proportional control valves, etc. The current or the voltage is
proportional to the digital value defined by the user program. The outputs can be
configured so that when the program stops the outputs either reset to zero or hold
the last value received. This feature is useful during debugging since, if the outputs
are set to "Hold", the operation of the analog field devices is not disturbed every time
the program stops.

In order to cover a wide range of applications, Momentum I/O bases offer the
following functions in addition to A/D or D/A conversion:

b Choice of input/output ranges (voltage, current, thermocouple, temperature
probes).
b Selection of number of channels used.
b Cold junction compensation for thermocouple modules.
b Broken wire detection (170 AAI 030 00, 170 AAI 140 00, 170 AAI 520 40).

170 App analog I/O base units comprise on the front panel:

1 Internal interface connector for the communication module or processor module.
2 A locking and earth contact for the communication module or processor module.
3 LED status indicators (the number of indicators will depend on the number of

channels).
4 Two connectors for the removable terminal blocks.
5 An earthing screw.
6 A slot for the power strip
7 Two screw holes for panel mounting.
8 A protective cover.

Connectors to be ordered separately :
b removable screw or spring terminal blocks 170 XTS 00p 00.
b 1 to 3-row screw or spring bus bar 170 XTS 00p 01.

Presentation

Description

Momentum automation platform 0

Analog I/O Bases
Presentation,
description

Characteristics :
pages 48238/3 to 48238/7

References :
pages 48238/8 and 48238/9

Dimensions :
page 48238/9

Connections :
pages 48238/10 and 48238/11
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Characteristics of analog input bases
Type of base units 170 AAI 030 00

Number of inputs 1 x 8

LEDs Ready (green)

Format of data Full 16 bits signed (two's complement)

Differential

Ranges ± 10 VDC ± 5 VDC 4…20 mA ± 20 mA 1 to 5 VDC

Input impedance kΩ > .1000 > .1000 250 250 >.1000

Error at 25 °C 0.27 % 0.21 % 0.27 % 0.32 % 0.13 %

Error at 60 °C 0.32 % 0.26 % 0.38 % 0.41 % 0.19 %

Resolution 15 bits

Conversion times ms 12 ms max. for 8 input channels
(1.33 ms per input channel + 1.33 ms)

Error indication None

Isolation Channel to channel VDC ± 200

Field to ground VDC 500

Comm adapter to ground VAC 500

Common mode rejection Channel to ground 250 VAC @ 47…63 Hz or 100 VDC

Crosstalk between channels dB ≥ 80

External power requirement VDC 24

Range 20.4 to 28.8 VDC

Current < 382 mA @ 24 VDC

EMC for industrial
environment

Immunity IEC 1131 surge on auxiliary power supply 2 kV

Emissions EN 50081-2

Approvals UL, CSA, CE

Momentum automation platform 0

Analog I/O Bases
Characteristics

References :
pages 48238/8 and 48238/9

Dimensions :
page 48238/9

Connections :
pages 48238/10 and 48238/11
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Momentum automation platform 0

Analog I/O Bases

Characteristics of analog input bases
Type of base units 170 AAI 140 00 170 AAI 520 40

Number of inputs 1 x 16 1 x 4 differential inputs

Format of data Full 16 bits signed (2's complement)

Protection Base and actuators Polarity inversion

Error indication None –

Ranges ± 10 V ± 5 V 4…20 mA ± 25 mV ± 100 mV

Input impedance kΩ > 2200 > 2200 < 0.250 > 10000 > 10000

Error at 25 °C 0.15 % FS 0.15 % FS 0.25 % FS ± 21 µV ± 27 µV

Error at 60 °C 0.25 % FS 0.25 % FS 0.45 % FS ± 46 µV ± 94 µV

Temperature drift (60 °C) ‰ 30 PE / °C 30 PE / °C 60 PE / °C – –

PE (Full scale) 10 V 5 V 16 mA – –

Resolution 12 bits + sign 12 bits + sign 12 bits 15 bits + sign 15 bits + sign

Filtering Low pass with cut-off frequency 10 kHz – –

Current source Pt100 mA – – 0.125

Ni100 mA – – 0.125

Pt1000 mA – 0.125 –

Ni1000 mA – 0.125 –

Update time ms 1 + 1.5 x n
n = number of declared channels

500

Error indication None –

Potential isolation Channel to channel VDC None 400

Base power supply and
Ground

VDC 500, 1 min 500, 1 min

Channels to ground
Base power
Common mode
Channel to ground

VAC
V
V

1780, 1 min
± 30 (voltage or current output)
–

1780, 1 min
± 30 (voltage or current output)
± 100 VDC, 250 VAC

Common mode
Voltage betw.channels

V – 200 VDC, 115 VAC single phase or 3-phase or
250 VAC single phase

Common mode rejection Channel to ground 250 VAC at 47…63 Hz or 100 VDC 135 dB DC, 145 dB AC 50 Hz, 155 dB AC
60 Hz

Between channels – 120 dB DC, 130 dB AC 50 Hz, 140 dB AC
60 Hz

Serial mode rejection – 35 dB AC 50 Hz, 45 dB AC 60 Hz

Input protection Polarity inversion

Operating voltage VDC 24

Internal current mA 305 @ 24 VDC

Power dissipation Typical W 4.95 3.5

Maximum W 5.55 5.5

Fusing Internal 2 A slow-blow 2 A slow-blow

External 500 mA fast-blow 500 mA fast-blow

Agency approvals UL, CE, CSA, FM Class I, Div. II

Characteristics (continued)

References :
pages 48238/8 and 48238/9

Dimensions :
page 48238/9

Connections :
pages 48238/10 and 48238/11
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Momentum automation platform 0

Analog I/O Bases

Characteristics of analog output bases
Type of base units 170 AAO 120 00 170 AAO 921 00

Number of outputs 1 x 4

Format of data Full 16 bits signed (2's complement)

Protection Base and actuators Polarity inversion

Ranges ± 10 V 0…20 mA ± 10 V 4…20 mA

Load impedance kΩ 1 minimum 0.6 maximum 1 minimum 0.6 maximum

Capacitive load µF < 1

Error at 25 °C % 0.2 PE 0.3 PE 0.2 PE 0.4 PE

Error at 60 °C % 0.25 PE 0.4 PE 0.25 PE 0.5 PE

Temperature drift (60 °C) ‰ 10 PE / °C 30 PE / °C 10 PE / °C 30 PE / °C

Resolution 12 bits + sign

Update time ms < 2

Full scale 10 V in the range of ± 10V
2 mA in the range of 0…20 mA

Potential isolation Channel to channel None

Base power supply and
Ground

V 500 VDC, 1 min

Channels to ground V 1780 VAC, 1 min

Output protections Short-circuits in the voltage circuits, open in current polarity inversion

Base power V ± 30 (voltage or current output)

Common mode rejection 250 VAC @ 47…63 Hz or 250 VDC channel to ground

Operating voltage VDC 24

Internal current Base mA 530 @ 24 VDC

Actuators mA 150 @ 24 VDC

Power dissipation Typical W 5.6

Maximum W 8.5

Internal fusing A 2, slow-blow

Agency approvals UL, CE, CSA

Characteristics (continued)

References :
pages 48238/8 and 48238/9

Dimensions :
page 48238/9
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Momentum Automation Platform 0

Analog I/O Bases

Characteristics of discrete and analog I/O bases
Type of base unit 170 AMM 090 00

Number of inputs and outputs 1 x 4 differential inputs
1 x 4 discrete inputs
1 x 2 analog outputs
1 x 2 discrete outputs

Operating voltage VDC 24

Internal current mA 200 typical (at 24 VDC), 350 maximum (at 24 VDC)

Differential inputs Conversion time 10 ms for all channels

Conversion error ± 10 V ± 5 V 1…5 V ± 20 mA 4…20 mA
25 °C % 0.08 0.16 0.16 0.16 0.16
60 °C % 0.15 0.3 0.3 0.3 0.3

Resolution 14 bits 13 bits 12 bits 13 bits 12 bits
Conversion consistency % ± 0.02 ± 0.04 ± 0.04 ± 0.04 ± 0.04
Common mode voltage Input voltage starting at Ag ± 11 V
Common mode suppression dB > 54
Overvoltage
voltage ranges

V ± 30 solid state if voltage is 24 V
± 50 dynamic max. 100 ms

Overvoltage current ranges mA Input current > 48
Input resistance Ω Voltage ranges > 1M, current ranges 250

Discrete inputs Voltage VDC 24 typical, 30 maximum
Signal Type True high
On Voltage VDC + 11…+ 30
Off Voltage VDC - 3…+ 5
Input current mA 2.5 minimum at state 1 (6 mA at 24 VDC), 1.2 maximum at state 0
Input resistance kΩ 4
Response time ms 2.2 from 0 to state 1

3.3 from 1 to state 0
Analog outputs Resolution 12 bits for single-phase measuring range 0…20 mA, 12 bits for 2-phase measuring range ± 10 V

Conversion time ms 1 for all channels

Conversion error
max. ± 0.35 % of upper measuring range value25 °C

60 °C max. ± 0.70 % of upper measuring range value

Output load ≥ 3 kΩ on voltage output, ≤ 6 Ω on current output

Discrete outputs Voltage VDC 24 typical, 30 maximum

Type Semiconductor

Signal Type True high

Current capacity 1 per channel, 2 / group, 2 / module

Leakage current mA < 1 @ 24 VDC

On State Voltage drop VDC < 0.5 @ 1 A

Response time ms < 0.1 Off to On
< 0.1 On to Off

Output protection The outputs are protected against overload and short-circuit-circuiting

Output indicator 1 red LED per “On”output in the event of an overload or short-circuit-circuiting

Error message Message “I/O error” on bus adapter if module is defective

Max. Switching cycles 1000/hr (inductive load 1 A), 100/s (resistive load 1 A), 8/s (filament load 2.4 W)

Potential isolation Discrete input and output None

Analog input to output None

Analog input and output and to
operating voltage

VAC 500 for 1 min

Operating voltage and all inputs
and outputs from ground

VAC 500 for 1 min

Power dissipation Typical W 4.0

Maximum W 6.0

Agency approvals UL, CE, CSA, FM Class 1, Div. 2

Characteristics (continued)
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pages 48238/8 and 48238/9
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Momentum automation platform 0

Analog I/O Bases

Characteristics of discrete and analog I/O bases (continued)
Type of base units 170 ANR 120 90 170 ANR 120 91

Number of inputs and outputs 1 x 6 analog inputs
2 x 4 discrete inputs
1 x 4 analog outputs
1 x 8 discrete outputs

Operating voltage VDC 24, range 19.2 to 30 VDC

Internal current mA 400 @ 24 VDC

Analog inputs Resolution 14 bit
Input range 0 - 10 VDC - 10… + 10 VDC
Input type Single-ended
Conversion time 0.75 ms maximum for 6 input channels
Conversion error 0.2 % @ 25 °C for 0 - 10 VDC inputs
Max input signal 15 VDC for voltage input
Max temperature drift 10 VDC inputs
Input resistance W >1M for voltage inputs

Discrete inputs Voltage VDC 24
Configuration 2 groups of 4 inputs
Signal Type True high
Minimum on voltage VDC > 11
Maximum off voltage VDC < 5
Input current mA 6 minimum On, 2 maximum Off
Input voltage range + 3 to + 32 VDC
Input voltage surge 45 Volt peak for 10 ms
Response time ms 1.2 Off to On, 1.2 On to Off

Analog outputs Resolution 14 bit

Output range VDC 0 to 10 - 10… + 10 VDC

Conversion time ms 1.20 for all four channels

Conversion error max. + 0.4 % of upper measuring range value @ 25 °C

Output load > 2 kOhm minimum @ 0 to 10 VDC

Discrete out Voltage VDC 10-30 operating, 50 for 1 ms maximum

Type Solid State Switch

Signal type True high

Current capacity A 0.25 per point, 2 per group, 2 per module

Leakage current mA 0.4 @ 30 VDC

Surge current A 2.5 for 1 ms

On state voltage drop VDC < 0.4 @ 0.25 amp current

Response time ms 1.2 Off to On,
1.05 On to Off

Output protection The Outputs are protected against overload and short-circuiting

Output indicator 1 LED per point

Potential isolation Discrete input to output None

Analog input to output None

Analog input and output to
operating voltage

500 VAC for 1 min.

Operating voltage and all
inputs and outputs from
ground

500 VAC for 1 min.

Power dissipation Typical W 4.0

Maximum W 6.0

Agency approvals UL, CE, CSA

Characteristics (continued)
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Analog input bases
Type of inputs Number of

channels
Ranges Reference Weight

kg
12 bits + sign 16 ± 5 V, ± 10 V, 4-20 mA 170 AAI 140 00 0.215

15 bits + sign 4, differential Pt 100, Pt 1000, NI 100
thermocouples B, E, J, K, N,
R, S, T

170 AAI 520 40 0.215

8, differential ± 5 V, ± 10 V, 1-5 V± 20 mA,
4-20 mA

170 AAI 030 00 0.215

Analog output bases
Type of inputs/
outputs

Number of
channels

Ranges Reference Weight
kg

12 bits + sign 4 ± 10 V, 0-20 mA 170 AAO 120 00 0.215

± 10 V, 4-20 mA 170 AAO 921 00 0.215

Discrete and analog I/O bases
Type Ranges Reference Weight

kgInputs Outputs Inputs Outputs
4 differential
analog
13 bits + sign

2 analog
12 bits

± 5 V, ± 10 V
1-5 V
± 20 mA,
4-20 mA

0-20 mA
± 10 V

170 AMM 090 00 0.240

4 discretes 2 discretes
0.5 A

24 VDC 24 VDC –

6 analog
14 bits

4 analogs
14 bits

0-10 V 0-10 V 170 ANR 120 90 0.240

8 discretes 8 discretes 24 VDC

6 analog
14 bits

4 analogs ± 10 V ± 10 V 170 ANR 120 91 –

8 discretes 24 VDC 24 VDC

Momentum automation platform 0

Analog I/O Bases
References

170 AAO p2p 00

Characteristics :
pages 48238/3 to 48238/7

Dimensions :
page 48238/9

Connections :
pages 48238/10 and 48238/11

170 AAM 090 00

170 AAI pp0 p0
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(1)

107

125

93

14
1,

5

47,5

62

≥ 
12

5
≥ 

60

(1)

170 App
Rail or panel mounting

(1) 2 holes for M4 screws, for panel mounting (1) Equipment or enclosure

Accessories
Description Composition Type of connection Reference Weight

kg
Terminal blocks Set of 3 connectors

1 row
Screw 170 XTS 001 00 –

Spring 170 XTS 002 00 –

Bus Bar 3 rows Screw 170 XTS 004 01 –

Spring 170 XTS 003 01 –

2 rows Screw 170 XTS 005 01 –

Spring 170 XTS 008 01 –

1 row Screw 170 XTS 006 01 –

Spring 170 XTS 007 01 –

Cable Grounding
Rail

Used to connect the cable shielding CER 001 –

High vibration
environment clips

Kit contains 5 sets of
clips

Mechanical 170 XTS 120 00 –

Dummy base unit Used to prewire the I/O base units.
Requires screw or spring connection
terminals

170 BDM 090 00 –

Replacement parts
Description Use Reference Weight

kg

Sheets of labels 10 front labels for Momentum modules 170 XTS 100 00 –

Set of codingand
locating devices

For screw or spring connection terminals 170 XCP 200 00 –

Dimensions, mounting

Momentum automation platform 0

Analog I/O Bases
References (continued),
dimensions,
mounting

170 XTS 001 00

170 XTS 006 01

170 XTS 002 00

170 XTS 004 01

170 XTS 005 01

170 XTS 008 01

CER 001

Characteristics :
pages 48238/3 to 48238/7

Connections :
pages 48238/10 and 48238/11
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Analog I/O Bases

170 AAI 140 00 170 AAI 520 40
Example of external wiring of 2-wire sensor Example of external wiring of sensor

Group of channels Group of channels

Internal wiring Internal wiring

170 AAI 030 00 170 AAO 120/921 00
Example of external wiring of 2-wire sensor Example of external wiring of 2-wire actuator

Group of channels

Internal wiring
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Connections

Characteristics : pages
48238/3 to 48238/7

References : pages 48238/8
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Dimensions : page 48238/9
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Momentum automation platform 0

Analog I/O Bases

170 AMM 090 00
Example of external wiring of 2-wire sensor Example of external wiring of 2-wire actuator

Group of channels Group of channels

Internal wiring Internal wiring

170 ANR 120 90/91
Example of external wiring of digital sensor/actuator Example of mixed discrete and analog I/O sensor/actuator field wiring

Group of channels (1) Depending on application, max 5A

Internal wiring
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Connections (continued)
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Specialty module I/O bases

Product type High-speed counter

Operating voltage 24 VDC

Unique features 2 independent, high-speed (10 kHz-200 kHz) counters

Modularity
Input channels 6 (3 per counter) True High Inputs

Output channels 4 (2 per counter) True High Outputs

Input characteristics
Counter inputs 5 VDC differential input, 200 kHz counter; 24 VDC single-end input, 10 kHz counter

Discrete inputs 6 (2 x 3) 24 VDC inputs:
- voltage range, - 3 to + 30 VDC
- response time, 3 ms Off to On or On to Off

Output characteristics
Counter outputs Two 5 VDC differential outputs min 20 mA @ 24 VDC

Discrete outputs 4 (2 per counter) 24 VDC outputs:
- on current, 0.5 A per point, 1 A per counter
- response time, < 0.1 ms Off to On; < 0.1 ms On to Off

Protection

Surge
Input voltage 45 V peak for 10 ms

Output current 5 A for 1 ms

Type of module 170 AEC 920 00

Pages 48248/4
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I/O with Modbus Master Base SERIPLEX Bus Interface

120 VAC 24 VDC

RS 485 2- or 4-wire Modbus port SERIPLEX bus connection

6 True High Inputs Interface to bus input

3 True High Outputs Interface to bus output

– –

1 group of 6 inputs (120 VAC @47 to 63 Hz):
- voltage range, 0 to 132 VAC
- response time, < 12.3 ms @ 60 Hz On to Off,

< 12.5 ms @ 60 Hz Off to On

SERIPLEX version 2 bus input devices supported @ 24 VDC bus voltage

– –

3 solid state switching outputs:
- on current, 0.5 A continuous per point, 1.5 A continuous per module
- response time, < 12.3 ms @ 60 Hz On to Off

< 12.5 ms @ 60 Hz Off to On

SERIPLEX version 2 bus output devices supported @ 24 VDC bus voltage

Short circuit and overload for discrete outputs

500 V @ 2 Ω , power to common 

–

170 ADM 540 80 170 ANM 050 10

48248/4
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The Momentum specialty module I/O bases provide support for unique applications
that broaden the range of the Momentum offering. The specialty modules are :

b a 2-channel, High-Speed Counter Module Base - 170 AEC 920 00.
b a 120 VAC, 6-point Input/3-point Output Module Base with a Modbus
Communication Port - 170 ADM 540 80.
b a Base Module that provides an interface between Momentum and the SERIPLEX
Component Network - 170 ANM 050 10.

The 170 AEC 920 00 High-Speed Counter Module Base features 2 independent
counters, along with 6 discrete inputs and 4 discrete outputs.This base can connect
directly to either 5 VDC differential or 24 VDC single-ended encoders. The base
supports two operating modes: incremental (up counter, down counter, and
quadrature); and absolute (SSI up/down counter). The high-speed counter module
can be connected directly to many standard communication networks, for
communicating with programmable controllers, industrial computers, and other
controllers, by installing one of the snap-on Momentum Comm Adapters onto the
base.

The 170 ADM 540 80 input/output module base has 6 discrete inputs and 3 discrete
outputs for direct connection to 2- and 3-wire sensors and actuators, plus a Modbus
Communication Port for connection to serial devices. This module can also be used
as the I/O base for a programmable controller, in either a standalone or distributed
I/O configuration, by installing one of the snap-on Momentum M1 Processor
Adapters.

The 170 ANM 050 10 SERIPLEX interface for Momentum controllers allows the
exchange of I/O data over the SERIPLEX Component Network. SERIPLEX, from
Square D, is a device-level control network with over 3 million installed I/O points
worldwide. The interface acts as a slave to its host controller, and as a master for
the SERIPLEX bus. The SERIPLEX base unit may have a Momentum processor
adapter or communications adapter mounted on it, thus supporting three powerful
control architectures :

b Standalone Momentum controllers with SERIPLEX I/O devices.
b Networked, distributed Momentum controllers, some or all of which may connect
to SERIPLEX I/O devices.
b A centralized control processor connecting to SERIPLEX bus devices and/or other
types of I/O devices through a higher-level control network, such as Ethernet,
Modbus Plus, DeviceNet, Interbus, or Profibu.

A specialty module I/O bases consists of the following components :

1 Internal interface connectorfor the communication module.
2 Locking and earth contact for the adapter.
3 LED status display.
4 Two connectors for the removable terminal blocks.
5 Earthing screw.
6 Grounding busbar mounting slot.
7 Mounting holes for a panel mount.
8 Protective cover for fuses (170 ADM 54080) or connector for the removable

terminal block.

Presentation

High-Speed Counter

Input-Output Module with Modbus Comm Port

SERIPLEX Module

Description

Momentum automation platform 0

Momentum specialty module I/O bases
Presentation,
description

Characteristics :
pages 48248/3 and 48248/4

References :
page 48248/4

Connections :
page 48248/5
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Momentum specialty module I/O bases

Characteristics
Model No. 170 AEC 920 00 170 ADM 540 80

Number of I/O Counter 2 independant –

Inputs 2 x 3 discrete 1 x 6 discrete

Outputs 2 x 2 discrete 1 x 3 discrete

Discrete inputs Operating voltage V 24 DC 120 AC @ 47 to 63 Hz

Input range V - 3 to +30 DC 0-132 AC

Input surge V 45 peak for 10 ms 200 AC for 1 cycle

Inputcurrent On mA 2.5 minimum 5.5 minimum

Off mA 1.2 maximum 1.9 maximum

Switching level V 11 DC minimum on voltage
5 DC maximum off voltage

79 AC minimum on voltage
20 AC maximum off voltage

Response time ms 3 Off to on
3 On to off

< 12.5 at 60 Hz Off to on
< 12.3 at 60 Hz On to off

Signal type True High

Discrete outputs Operating voltage V 24 DC 120 AC at 47 to 63 Hz

Signal type True High

On state voltage drop V < 0.5 DC at 0.5 amp current < 1.5 AC at 0.5 amp current

Fault sensing Overload and short circuit 1 fuse, 2.5 amps at 250 VAC

Current capacity A 0.5 per point
1 per counter
2 per module

0.5 continuous per point
–
1.5 continuous per module

Current Leakage mA < 1 @ 24 VDC 1.9 @ 120 VAC

Surge mA 5 A for 1 ms 30 minimum

Response
time

Off to on ms < 0.1 < 12.5 @ 60 Hz

On to off ms < 0.1 < 12.3 @ 60 Hz

Counter inputs Incremental counters Up counter, down counter, quadrature –

Absolute SSI counter Up/down counter with 4 sub-modes –

Input signals VDC 5 differential input
24 single-ended input

–
–

Counter speed (max) kHz 200, differential inputs
10, single-ended inputs

–
–

Counter capacity 24 bits plus sign per counter –

Counter configuration Via comm adapter (8 input words, 8 output
words)

–

Modbus port Type – RS-485, 2- or 4-wire

Communication rates bits/s – 19,200 and 9600

Format – 8-bit RTU / 7-bit ASCII

Modbus address range – 0 to 247

Timeout ms – 150 after transmission

Current consumption mA 280 125 @ 120 VAC

Agency approvals UL, CE, CSA

Characteristics

References :
page 48248/4

Connections :
page 48248/5
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Momentum specialty module I/O bases

(1) Terminal blocks, bus bar, cable grounding rail and discrete input simulator, see page 48237/8.

Characteristics
Model No. 170 ANM 050 10

Communication type SERIPLEX bus connection

Operating voltage VDC 24

Modularity Interfaces to bus input and bus output

Input characteristic SERIPLEX version 2 bus input devices supported at 24 VDC bus voltage

Output characteristic SERIPLEX version 2 bus output devices supported at 24 VDC bus voltage

Input voltage surge V 500 at 2 Ohms, power to common

Current consumption mA Max. 450 @ 24 VDC

Protection Short circuit and overload for discrete outputs

Agency approvals UL, CE, CSA

References
Modules
Description Characteristics Reference Weight

kg
High-speed counter
Module Base

2 independent counters 170 AEC 920 00 0.070

I/O module base with
modbus comm port

6 inputs, 3 outputs 170 ADM 540 80 0.070

SERIPLEX bus interface Interfaces to bus input
and bus output

170 ANM 050 10 0.070

Accessories (1)

Replacement parts
Description Use Reference Weight

kg
Sheets of labels 10 front labels for

Momentum modules
170 XTS 100 00 –

Documentation
Description Use Reference Weight

kg
Momentum I/O bases User guide for:

170 AEC 920 00 870 USE 008 00 –

170 ADM 540 80 870 USE 002 00 –

SERIPLEX Module Instruction
Bulletin

30298 086 01 –

Module Installation "Mini-
book"

30298 085 01 –

Installation and
Troubleshooting Guide

30298 035 01A –

Characteristics (continued),
references

170 AEC 920 00

170 ADM 540 80

Connections :
page 48248/5
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170 AEC 920 00

A 2-encoder and input/output field wiring example

170 ADM 540 80

A Modbus device and input/output field wiring example

2
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Momentum automation platform 0

Momentum specialty module I/O bases
Connections

Characteristics :
pages 48248/3 and 48248/4
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Communication Adapters

Applications Communication Adapters for
Ethernet

Communication Adapter for InterBus

Bus and network type Ethernet InterBus-S

Generation 3 Generation 4 Generation 4

Topology
Physical interfce IEEE 802.3 standard DIN 19 258 standard

Method of access CSMA-CD Master/Slave

Bit rate 10 M bps 10/100 M bps 500 K bps

Medium
Type Twisted pair CAT5 Twisted pair Fibre optic

Topology Star Ring

Redundancy No No

Maximum number of Momentum devices – 40 per installation remote bus module (up to 256 bus
terminal modules)

Maximum length 1000 m per segment Up to 12800 m

Type of communicating module 170 ENT
110 00

170 ENT
110 01

170 INT
110 00

170 INT
110 03

170 INT
120 00

Pages 48249/3 48230/3
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Momentum I/O modules on Profibus DP bus Momentum I/O modules on DeviceNet network

Profibus DP DeviceNet

EN 50170 standard –

Master/Slave CSMA-CD

12 M bps…9.6 K bps depending on length 500 K bps

Twisted pair Multidrop

Multidrop, ring Multidrop

No No

32 without repeater
126 with repeaters

64

1200 m 500 m with repeaters

170 DNT 110 00 170 LNT 710 00

48231/3 48233/3
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Communication Adapters

Applications Communication Adapter for Modbus Plus

Bus and network type Modbus Plus

Topology
Physical interfce Mobus Plus standard

Method of access Rotating token

Bit rate 1 M bps

Medium
Type Twisted pair

Topology Multidrop

Redundancy No Yes No

Maximum number of Momentum devices
Per segment 32

Overwall 64 (without repeaters)

Maximum length 5 000 m with repeaters

Type of communicating module 170 PNT 110 20 170 PNT 160 20 170 NEF 110 21

Pages 48232/5
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Momentum distributed I/O modules on Fipio bus
for TSX Series 7 and April 5000 PLCs

Momentum distributed I/O modules on Fipio bus
for Premium PLCs

Fipio

Fip standard

Bus managed by bus arbitrator

1 M bps

Twisted pair

Multidrop

Yes No

128

Up to 5 000 m with repeater Up to 15 000 m with repeaters

170 NEF 160 21 170 FNT 110 00 170 FNT 110 01

48236/3
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The Model 170 ENT 110 00 and 170 ENT 110 01 Ethernet Communication Adapters
for the Momentum I/O product line provide a direct connection to Ethernet-based
networks for the entire family of Momentum I/O modules. This connectivity enables
communications with a full range of Ethernet TCP/IP compatible control products that
includes programmable controllers, industrial computers, motion controllers,
operator control stations, host computers, and other controls. This communication
network provides a flexible, cost-effective solution for communicating factory floor
information to various layers of an integrated manufacturing facility.

The 100Base-TX Ethernet Communication Adapter, the 170 ENT 110 01 (and the
10Base-T adapter, the 170 ENT 110 00) are single adapters designed to plug on to
any of the Momentum Input/Output module bases, and conforms to the requirements
of the Ethernet Communication Network.

The Ethernet IP addressing scheme allows an unlimited number of Momentum I/O
modules or connections on the network. Using standard Ethernet hubs, routers, and
bridges, the performance and distance capability of the Ethernet network can be
tailored to meet the requirements of almost any control application.

The Ethernet Communication Adapter uses the standard Modbus message structure
and control commands over the TCP/IP protocol, which simplifies implementation by
control engineers while providing information that can be communicated over
standard network media to all enterprise applications.

Since Modbus on TCP/IP over Ethernet is supported by Schneider's Quantum and
Premium controller families, Momentum I/O can be added to existing control systems
where additional I/O capacity of a distributed I/O sub-network is needed.

The Ethernet Communication Adapter requires connection to a BOOTP server for
setting the module's IP parameters, including its own unique IP address, default
gateway, and sub-net mask, all of which is stored in the communication adapter's
flash memory. Schneider Electric's automation business offers BOOTP Lite Ethernet
software as a free download from the automation Internet web site,
www.schneiderautomation.com.

The 170 ENT 110 0p Ethernet Communication Adapters comprises on the front
panel:

1 Ethernet connector for 100Base-TX interface (170 ENT 110 01) or 10Base-T
interface (170 ENT 110 00) interface (RJ45),

2 Area for Label (label shipped with I/O base),

3 LED Status Indicators comprising for the 170 ENT 110 00:
- Run (green), module health,
- LAN Active (green), Ethernet network status.

LED Status Indicators comprising for the 170 ENT 110 01:
- Run (green), module health,
- 10T (green), 10 Mbps network activity,
- 100T (amber), 100 Mbps network activity,
- ST (green), Ethernet network status.

Presentation

Description

3

2

1

Momentum automation platform 0

Ethernet TCP/IP Communication Adapters
Presentation,
description
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Ethernet TCP/IP Communication Adapters
Characteristics,
references

Characteristics
Model No 170 ENT 110 00 170 ENT 110 01

Communication network Ethernet TCP/IP

Communication rate M bits/s 10 10 / 100

Number of nodes (devices) Unlimited with hubs and routers; 32 units point-to-point

Media Twisted pair cable, 10Base-T Twisted pair cable, 100Base-TX

Flash memory 128 K for IP parameter storage

Distance m (ft) 1000 (328) twisted pair cable without repeaters; unlimited distance with repeaters

Connectors RJ-45 10 base-T RJ-45 100base-TX

Error checking CRC-32 error check

Error and fail states Fail safe

Addressing Unique IEEE global address, IP address user assigned

Adapter configuration BOOTP server to assign IP parameters

Mode of operation Master slave, peer-to-peer

Topology Multi-drop bus, star

Packaging Standard momentum communications adapter enclosure - IP20 environment

Indicator lights Run and activity lights Run, 10 Mbps, 100 Mbps, and status lights

Power source Power supply on-board the I/O base

Hot swapping of modules Yes

Agency approvals UL, CE, CSA, FM Class I, Div. II UL, CE, CSA

References
Module
Description Reference Weight

kg
Ethernet TCP/IP Communication Adapter 170 ENT 110 00 0.070

Accessories
BOOTP Lite Ethernet Software Download from

www.schneiderautomation.com
–

Ethernet TCP/IP Communication Adapter User
Guide

870 USE 112 00 –

170 ENT 110 00
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Modbus Plus Communication Adapters for the Momentum I/O product line can be
plugged into any Momentum I/O base to create a functional I/O unit on the Modbus
Plus bus, and to provide a direct connection to the Modbus Plus Network for the full
family of Momentum I/O modules. This connectivity enables communications with all
of the Modbus Plus compatible control products - including programmable
controllers, industrial computers, operator control stations, drive systems, and other
controls - to provide a flexible, cost-effective solution for distributing I/O modules
throughout a large area. To expand the capabilities of the Modbus Plus Network for
distributed I/O applications, the communication adapters have been designed to
permit up to 64 Momentum I/O modules to be connected to the network without the
need for signal repeaters.

Each Momentum I/O module is an individual node on the Modbus Plus network with its
address user-selected on the dual rotary switch on the front of the communication
adapter. The Momentum I/O modules can be configured for the network, and
assigned program reference numbers, by using either the Peer Cop function or the
MSTR function block instruction in the programmable controller or the Modbus Plus
configuration in an industrial computer.

There are four types of Communication Adapters available :

b 170 PNT 110 20, Single Port, IEC Data Format.
b 170 PNT 160 20, Redundant Port, IEC Data Format.
b 170 NEF 110 21, Single Port, 984 Data Format.
b 170 NEF 160 21, Redundant Port, 984 Data Format.

This version of the Momentum Modbus Plus Communication Adapter communicates
I/O data to the programmable controller in the IEC data format, which has bit
numbering 0 through 15, right to left, within the data word (i.e., input or output number
1 is bit number 0).

This version of the Momentum Modbus Plus Communication Adapter communicates
I/O data to the programmable controller in the traditional 984 data format, which has
bit numbering 1 through 16, left to right, within the register (i.e., input or output number
1 is bit number 1).

Since Modbus Plus is supported by the Quantum and 984 controller families,
Momentum I/O can be added to existing control systems where additional I/O
capacity or a distributed I/O sub-network is needed, because of requirements for the
control system. The figures below illustrate typical control systems using Momentum
I/O modules on the Modbus Plus network with programmable controllers and
industrial computer systems.

Presentation
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984 Data Format
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1 140 NOM 212 00Quantum Modbus Plus Head-end Interface, redundant support, twisted pair
cable

2 140 NOM 252 00Quantum Modbus Plus Head-end Interface, single-cable support, fiber optic
cable

3 140 CRA 212 10Quantum Modbus Plus Drop Interface and power supply, redundant support,
115/230 VAC

4 140 CRA 211 10Quantum Modbus Plus Drop Interface and power supply, single-cable
support, 115/230 VAC

5 170 PNT 160 20Momentum Modbus Plus Communication Adapter, redundant network, IEC
support

6 170 NEF 160 21Momentum Modbus Plus Communication Adapter, redundant network, 984
support

7 170 PNT 110 20Momentum Modbus Plus Communication Adapter, non-redundant network,
IEC support

8 990 NAD 230 11Modbus Plus Ruggedized Tap Terminators
9 416 NHM 212 33Modbus Plus Type III PCMCIA Card, single port
10 990 NAD 230 00Modbus Plus Tap, IP20
11 990 NAD 230 10Modbus Plus Tap, IP65
12 990 NAD 211 10Modbus Plus Drop Cable, 2.4 m (8 ft)
13 990 NAD 215 10Modbus Plus Ruggedized Tap Programming Cable, 3.05 m (10 ft)
14 170 MCI 021 20Modbus Plus RJ45 cable, 3.05 m (10 ft)
15 170 XTS 020 00Modbus Plus “T” Connector (DB9 base)
16 170 MCI 020 10Modbus Plus RS 485 cable, 25 cm (10 in)
17 170 MCI 020 80Modbus Plus RJ45 cable, double-ended, 10 m (30 ft)
18 170 XTS 021 00Modbus Plus RJ45 Terminator
19 416 NHM 300 32Modbus Plus PCI PC Adapter Card, dual ports.

Network topology
Momentum I/O modules in a distributed control system

1

8
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3

2
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Momentum I/O modules with Modbus Plus double cable in a distributed and redundant control system
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Momentum automation platform 0

Modbus Plus communication adapters

Each 170 PNT/NEF communication module comprises :

1 Three indicator lights (LEDs) :
- MB + ACT indicator light (green) : module powered up or communicating.
- ERR A indicator light (red) : communication error network A.
- ERR B indicator light (red) : communication error network B.

(for redundant model).

2 A 9-way male SUB-D connector for connecting to the Modbus Plus network.

3 A 9-way male SUB-D connector for a redundant Modbus Plus network.

4 A slot for an identification label (supplied with all I/O sub-bases).

5 Two switches for coding the slave address on the bus.

Description

3 1 2

45

Characteristics
Type of module 170 PNT 110 20/160 20 170 NEF 110 21/160 21

Master PLC on the network Quantum, Premium Compact 984

Structure Type Industrial

Topology Multi-drop, devices connected using extension cable or tap-off cable

Length 5,000 m (6000 ft) maximum with repeater

Access method Token bus

Transmission Bit rate 1 Mbps

Medium Twisted pairs

Data Format IEC Data format 984 Data Format

Number of Momentum devices Per segment 31 connection points per segment 31 connection points per segment

Maximum 63 for all segments 97 for all segments

Power source Power supply on-board the I/O base

Behaviour in the event of a
communication error

Discrete I/O : forcing to state 0
Analogue I/O : configurable (maintain value, fallback to 0 or full scale value)

Services Configuration : Peer cop and MSTR function block, “peer-to-peer” mode

Agency approvals UL, CE, CSA, FM Class I, Div. II

Description,
characteristics
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References
Description Connection Bus master

PLC
Reference Weight

kg
Communi
cation
modules for
Momentum
I/O sub-

bases

Non-redundant
Modbus Plus network

Premium
Quantum

170 PNT 110 20 –

Compact 984 170 NEF 110 21 –

Redundant Modbus
Plus network

Quantum
Premium

170 PNT 160 20 –

Compact 984 170 NEF 160 21 –

Description Use Reference Weight
kg

Modbus Plus
tap

IP 20 junction box for tap-off
connection (T)

990 NAD 230 00 0.230

IP 65 junction box for tap-off
connection (T)

990 NAD 230 10 0.230

9-way female
SUB-D
connector

Communication
module connection

AS MBKT 085 –

Terminator
connector kit
(set of 2)

2 impedance adaptors for box
(IP 20) 990 NAD 230 00

AS MBKT 185 –

2 impedance adaptors for box
(IP 65) 990 NAD 230 10

990 NAD 230 11 –

Connection cables
Description Use

From To
Length Reference Weight

kg
Standard
Modbus Plus
cables

T-junction
box

T-junction
box

30 m 490 NAA 271 01 –

150 m 490 NAA 271 02 –

300 m 490 NAA 271 03 –

450 m 490 NAA 271 04 –

1500 m 490 NAA 271 06 –

Modbus Plus
Drop cables

Commu-
nication
modules
for
Momen
-tum I/O
sub-bases

T- junction
box
990 NAD
230 00

2.4 m 990 NAD 211 10 0.530

990 NAD
230 10

6 m 990 NAD 211 30 0.530

Other connection accessories See page 48247/5

Momentum automation platform 0
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The Fipio communication adapter can be plugged into a Momentum I/O base to
create a functional I/O unit on theFipio bus, and to provide a direct connection to the
Fipio Network for the full family of Momentum I/O modules. This connectivity enables
the Momentum I/O to be used along with other Fipio compatible control devices,
including industrial computers, operator control stations, drive systems, and other
controls, to provide a flexible, time-critical, cost-effective solution for distributing I/O
modules throughout a large area.

There are two types of Communication Adapters available:

b 170 FNT 110 00 for a Fipio bus connected to TSX 7 series CPUs or APRIL 5030
and 5130 CPUs.
b 170 FNT 110 01 for a Fipio bus connected to a Premium PLC.

Each Momentum I/O module is an individual node or device on theFipio network with
its address set by the user on the dual rotary switch on the front of the communication
adapter.Fipio is a network that can have up to 128 slave devices. TheFipio network's
distance and communication capabilities range from 1000 meters (3330 ft.) to
15000 meters (45000 ft) with repeaters over twisted pair cable at a data rate of
1 M baud.

NOTE: The Fipio Communication Adapters 170 FNT 110 0* do not support the
following I/O bases: 170 ADM 540 80, 170 AEC 920 00, 170 ANM 050 10, 170 ANR
120 90, and 170 ANR 120 91.

The 170 FNT 110 0p communication module comprises :

1 Three indicator lights (LEDs) :
- Ready indicator light (green) : module powered up or in service.
- COM indicator light (yellow) : data being sent or received.
- ERR indicator light (red) : faulty device.

2 A 9-way male SUB-D connector for connecting to the Fipio bus.

3 A slot for an identification label (supplied with all I/O sub-bases).

4 Two switches for coding the slave address on the bus.

Presentation
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170 FNT 110 01/00

TSX FP ACC 12

TSX FP ACC 14

TSX FP ACC 4

Characteristics
Type of module 170 FNT 110 00 170 FNT 110 01

Bus manager PLC TSX Series 7, model 40 or April 5000 Premium

Structure Type Open industrial, conforming to the WorldFip standard

Topology Devices connected using extension cable or tap-off cable

Length meters 1,000 to 5,000 depending on the medium used

Access method Producer/consumer principle, managed by a bus arbiter

Transmission Bit rate 1 Mbps

Media Shielded twisted pair cable 150 Ω. Fibre optic 62.5/125 or 50/125 with electrical/optical
repeaters

Number of Momentum devices Per segment 31 connection points per segment (without
repeater)

31 connection points per segment (without
repeater)

Maximum 63 on all segments 97 on all segments

Behaviour in the event of a communication error Discrete I/O : forcing to state 0

Analogue I/O : configurable (maintain value, fallback to 0 or full scale value)

Other characteristics, consult our catalog Nr. 78745

Agency approvals UL, CE, CSA –

References
Description Connection Bus manager

PLC
Reference Weight

kg

Communication modules
for Momentum
I/O sub-bases

Fipio fieldbus on
Momentum I/O sub-
bases

Premium 170 FNT 110 01 0.110

TSX Series 7
Model 40
April 5000

170 FNT 110 00 0.110

Description Connection Bus manager
PLC

Reference Weight
kg

Female connectors
(9-way SUB-D)

On 170 FNT 110 0p
communication
module

Black
polycarbonate IP
20

TSX FP ACC 12 0.040

Zamac TSX FP ACC 2 0.080

Bus connection boxes Main tap-off cable Black
polycarbonate IP
20

TSX FP ACC 14 0.120

Zamac IP 65 TSX FP ACC 4 0.660

Tap-link cables 8 mm, 2 shielded
twisted pair 150 Ω

100 m TSX FP CC 100 5.680

200 m TSX FP CC 200 10.920

500 m TSX FP CC 500 30.000

Other connection accessories Consult our
catalog Nr.78745

–

Characteristics, 0

references
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InterBus-S Communication Adapters
The Momentum InterBus-S Communication Adapter provides a direct connection to
the InterBus-S Network for the full family of Momentum I/O modules. This
connectivity enables Momentum I/O to be used in open architecture control systems
that utilize either a programmable controller or industrial computer as the network
master. In these applications, InterBus-S serves as the communication network that
connects Momentum I/O modules, along with other InterBus-S-compatible control
devices, for the communication of input and output information with a single master
controller.

There are three types of InterBus-S adapters available:
b 170 INT 110 00, twisted pair media, Internet generation 3, SUPI 2.
b 170 INT 110 03, twisted pair media, Internet generation 4, SUPI 3, version 2.
b 170 INT 120 00, fiber optic media, Internet generation 4, SUPI 3.

The InterBus-S communication adapter is designed to plug on to any of the
Momentum Input/Output module bases, thus allowing the I/O module to be accessed
over the InterBus-S Communication Network. Each Momentum I/O module is an
individual node or device on the InterBus-S network with its address set either by its
physical location on the network, or by menu-driven software that is available with
some InterBus-S master devices. InterBus-S is a cost-effective method of
distributing I/O modules throughout large plant areas. The figure below illustrates a
typical control system using Momentum I/O modules on the InterBus-S network, with
a Quantum PLC programmable controller as the network master.

NOTE: The 170 INT 110 03 Interbus Adapter does not support the 170 ANM 050 10
Seriplex base.

The 170 INT 110 0p InterBus-S Communication Adapters comprise on the front
panel :
1 Two 9-Pin SUB-D connectors for connection to the InterBus-S bus.
2 Area for Label (label shipped with I/O base).
3 LED Status Indicators comprising :

- BA (green), bus enabled.
- RC (green), remote bus check.
- RD (red), remote bus disabled.

Presentation
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InterBus-S Communication Adapters
Characteristics
Model No. 170 INT 110 00 170 INT 110 03 170 INT 120 00

Communication rate Kbits/s 500

Number of nodes (devices) Up to 256 devices

Media Twisted Pair Fiber Optic

Distance m (ft) Up to 12 800 (41 984), 400 (1312) between two nodes

Connectors 2-9 Pin "D" connectors

Error checking CRC-16 error check

Error and fail states Fail safe

Addressing Physical location or software

Mode of operation Master-Slave, continuous shift register

Topology Ring

Interbus generation 3 (SUPI 2) 4 (SUPI 3, Version 2) 4 (SUPI 3)

Packaging Standard Momentum communication adapter enclosure - IP20 environment

Indicator lights Diagnostic and status light standard

Power source Power supply on board the I/O base

Agency approvals UL, CE, CSA

References
Modules
Description Generation Reference Weight

kg
InterBus-S Communication Adapter,
Twisted Pair

3 (SUPI 2) 170 INT 110 00 0.070

InterBus-S Communication Adapter,
Twisted Pair

4 (SUPI 3, Version 2) 170 INT 110 03 0.070

InterBus-S Communication Adapter, Fiber
Optic

4 (SUPI 3) 170 INT 120 00 0.070

Accessories
Description Length Reference Weight

kg
Branch Interface, Twisted Pair – 170 BNO 671 00 –

Branch Interface with Fiber Optic Interface
for Remote Bus

– 170 BNO 681 00 –

InterBus-S Connector Kit, sockets/pins,
9-pin with male and female connectors for
the KAB 3225Lx remote bus cable

– 170 XTS 009 00 –

InterBus-S Cable (with small connectors) 11 cm (0.36 ft) 170 MCI 007 00 –

InterBus-S Cable 11 cm (0.36 ft) 170 XTS 007 00 –

InterBus-S Cable low-profile connector 100 cm (3.3 ft) 170 MCI 100 01 –

InterBus-S Twisted Pair Comm Adapter
User Guide (in english)

870 USE 003 00 –

InterBus-S Fiber Optic Comm Adapter User
Guide (in english)

870 USE 006 00 –

Momentum front label replacement
(set of 10)

– 170 XCP 100 00 –

170 INT 120 00

170 INT 110 0p
48230-EN.fm/3
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Profibus communication adapter
The Model 170 DNT 110 00 Profibus DP Communication Adapter for the Momentum
I/O product line provides a direct connection to the Profibus DP Communication
Network for the full family of Momentum I/O modules. This connectivity enables the
Momentum I/O to be used in open architecture control systems with other Profibus
DP compatible control products, including programmable controllers, industrial
computers, operator control stations, drive systems, and other controls, to provide a
flexible, cost-effective solution for distributing I/O modules throughout a large area.

The Profibus DP communication adapter is a single package that is designed to plug
on to any of the Momentum Input/Output modules base, thus allowing the I/O module
full access to the Profibus DP Communication Network. Each Momentum I/O module
is an individual node on the network, with its address user-selected on the dual rotary
switch on the front of the communication adapter. The figure below illustrates a
typical control system using Momentum I/O modules on the Profibus DP network with
programmable controllers and industrial computer systems.

The Profibus Configuration File (part number 381 SWA 000 00) is required for the
configuration of the Momentum I/O Modules on the Profibus network. This file
contain the Profibus PNO Identnumber for all of the Momentum I/O modules, and is
available at no charge to all users as a download over the Internet from the Schneider
Electric web page.

y

The 170 DNT 110 00 Profibus DP Communication Adapter comprises on the front
panel :

1 LED Status Indicators comprising :
BF (green), bus fault.

2 A 9-Pin SUB-D connector for connection to the Profibus DP Network.

3 Area for Label (label shipped with I/O base).

4 Rotary switches for slave addresses.

Presentation

Network Topology

Description

Controller with
Network Interface Module

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Controller with
Network Interface Module

Computer with
Network Interface Module

Momentum I/O Modules

Third party products

34

1 2
Schneider Electric



Schneider Electric

Characteristics,
references
Momentum automation platform 0

Profibus communication adapter
(1) The Profibus device Master File (381 SWA 000 00) is supplied with the User Guide
(870 USE 004 0p), or can be dowloaded from the Schneider Automation website at
www.schneiderautomation.com.

Characteristics
Model No. 170 DNT 110 00

Communication rate 9.6 K Bit/s…12 M Bit/s

Number of nodes (devices) Up to 126 devices (32 without repeater)

Media Twisted Pair

Distance m (ft) Up to 1 200 (4 000)

Connectors 9 Pin "D" connectors

Error checking CRC-16 error check

Error and fail states Fail safe

Addressing Switch selectable

Mode of operation Master-Slave

Topology Multi-Drop, Ring

Packaging Standard Momentum commmunications adapter enclosure - IP20 environment

ndicator lights Diagnostic and status light standard

Power source Power supply on-board the I/O base

Agency approvals UL, CE, CSA

References
Module
Description Reference Weight

kg
Profibus DP Communication Adapter 170 DNT 110 00 0.070

Accessories
Description Length Reference Weight

kg
Device Master File – (1) –

Profibus Cable
O2Y(ST)CY 2 x 0.64 mm

by the meter KAB PROFIB –

Profibus cable
O2Y(ST)CY 2 x 0.64 mm

100 m (328 ft) TSX PBS CA 100 –

400 m (1312 ft) TSX PBS CA 400 –

Profibus Connector
with Terminator

490 NAD 911 03 –

Profibus In-Line
Connector

490 NAD 911 04 –

Profibus Connector
with Programming Port

490 NAD 911 05 –

Momentum front label
replacement (set of 10)

170 XTS 100 00 –

170 DNT 110 00
48231-EN.fm/3
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The Model 170 LNT 710 00 DeviceNet Communication Adapter for the Momentum
I/O product line provides a direct connection to the DeviceNet Communication
Network for the full family of Momentum I/O modules. This connectivity enables the
Momentum I/O to be used in open architecture control systems with other DeviceNet
compatible control products, including programmable controllers, industrial
computers, operator control stations, drive systems, and other controls, to provide a
flexible, cost-effective solution for distributing I/O modules throughout a large area.

The DeviceNet communication adapter is a single package that is designed to plug
on to any of the Momentum Input/Output modules bases, thus allowing the I/O
module full access to the DeviceNet Communication Network. Each Momentum I/O
module is an individual node on the network with its address user-selected on the
dual rotary switch on the front of the communication adapter.

The adapter complies with the Open DeviceNet Vendor Association (ODVA)
specification Release 2.0 for network communication protocol and data transfer.
Current information about the ODVA specification can be obtained at the ODVA Web
site: http://www.odva.org.

Electronic Data Sheet Disk
An Electronic Data Sheet (EDC) disk is included with the DeviceNet Adapter´s user
guide (part number 870 USE 104 00). It supplies the application software parameters
for setup of each I/O base. Each file´s format on the disk complies with the ODVA
specification for DeviceNet I/O module EDS parameters. Updated EDS files are
available for downloading from the Customer Support areas of the Schneider
Automation Web Site and Bulletin Board service.

The 170 LNT 710 00 DeviceNet Communication Adapter comprises on the front
panel :

1 LED Status Indicators comprising :

- PWR (green), power is present from I/O base.
- MNS (green/red), adapter is communicating on network.
- IO (green/red), I/O is active, no faults.

2 DeviceNet Connector.

3 Area for Label (label shipped with I/O base).

4 Rotary switches for slave addresses.

Presentation
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Characteristics
Model No. 170 LNT 710 00

ODVA compliance With ODVA Specification Release 2.0

Communication rates Kbits/s Supports 125/250/500 standard DeviceNet baud rates

Network power loading Operational from 11…25 VDC, 110 mA maximum, 75 mA typical

Number of nodes Up to 64 nodes

Media Twisted Pair

Distance m (ft) Up to 500 (1640), depending on communication rate

Connectors 5-pin male connector with 5 mm pin-to-pin spacing

Error checking CRC-16 error check

Error and fail states Fail safe

Addressing Switch selectable

Mode of operation CSMA/CA, master-slave, peer-to-peer

Topology Multi-Drop Trunk

Packaging Standard Momentum communication adapter enclosure - IP20 environment

indicator lights Diagnostic and status light standard

Power source Power supply on board the I/O base

Agency approvals UL, CE, CSA, FM Class I, Div. II

References
Module
Description Reference Weight

kg
DeviceNet Communication Adapter 170 LNT 710 00 0.070

Accessories
Description Quantity Reference Weight

kg
DeviceNet Connector – 170 XTS 060 00 –

Momentum front label
replacement

Set of 10 170 XTS 100 00 –

DeviceNet Communication
Adapter User Guide
(includes the EDS configuration
software)

– 870 USE 104 00 –

170 LNT 710 00

Momentum automation platform 0
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ConneXium industrial Ethernet
Product type Hubs

Technology Ethernet 10 Mbit/s Ethernet 100 Mbit/s

Interfaces 4 10BASE-T ports 3 10BASE-T ports
2 10BASE-FL ports

4 100BASE-TX ports

Connection Type Twisted pair cable Twisted pair cable and
redundant fiber optic ring

Twisted pair cable

Type of connector Shielded RJ45 for 10BaseT Shielded RJ45 for
10BASE-T
BFOC for 10BASE-FL

Shielded RJ45 for
100BaseTX

Terminal block 1 x 5-pin pluggable

Operating voltage 18 to 32 VDC safety extra low voltage 9.6 to 57.6 VDC safety extra
low voltage

Power consumption 80 mA typical, 130 mA max
at 24 VDC

160 mA typical, 350 mA
max at 24 VDC

200 mA typical, 270 mA
max at 24 VDC

Range Twisted pair line length
maximum 100 m

Fiber optic maximum
3100 m
Twisted pair maximum
100 m

Twisted pair line length
maximum 100 m

Type of module 499 NEH 104 10 499 NOH 105 10 499 NEH 141 00
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