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Technical specifications of the S7-400 digital input/output modules

1) parameterizable

Module type Digital inputs SM 421

Special features of this module Module for the acquisi-
tion of very fast signals 
with parameterizable in-
put delay and process 
alarms; diagnostics

Simple, economically 
priced module for the ac-
quisition of frequently 
required signals with 
high channel density

Direct acquisition of DC and AC voltages at high 
channel density

Suitable for DC and AC 
voltage; can be imple-
mented as active high 
and active low module

Type of voltage DC UC

Input voltage 24 V 120 V 120/230 V 24 to 60 V

Diagnostics capability ■ ■

Interrupt capability ■ ■

Input delay 0,05 ms to 3 ms 
1)

3 ms fixed <25 ms fixed 0.5 ms to 20 ms 
1)

Number of channels 16 32 32 16 16

Electrical isolation: Number of groups 2 1 4 4 16

Order No. group: 6ES7 421-7BH. 421-1BL. 421-1EL. 421-1FH. 421-7DH.

Module type Digital inputs SM 422

Special features of this module Simple, economically 
priced module for stan-
dard applications

Simple, economically 
priced module for stan-
dard applications with 
high channel density

Extensive diagnostics 
functions; parameteriz-
able substitute values

Electronic switching of 
high currents and voltag-
es; no wear compared to 
relay output

Universal relay output 
group

Type of voltage DC AC Relay

Output voltage 24 V 120/230 V 5-125 V DC

Output current 2 A 0.5 A 2 A 5 A

Diagnostics capability ■ ■

Interrupt capability ■

Number of channels 16 32 32 16 16

Electrical isolation: Number of groups 2 1 4 4 8

Order No. group: 6ES7 422-1BH. 422-1BL. 422-7BL. 422-1FH. 422-1HH.
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Technical specifications of the S7-400 analog input modules

Module type Analog inputs SM 431

Special features of this module Simple module for 
current and voltage 
measurement; high 
channel density

Universal module for 
current, voltage and 
resistance measure-
ment

Universal module 
covering the most 
common measure-
ment ranges and 
therefore greatly sim-
plifying spare parts 
handling

Very fast analog val-
ue conversion with 
current value encryp-
tion; therefore suit-
able for acquisition of 
fast signals

Universal module, 
covering the most 
common measure-
ment ranges; high 
resolution and preci-
sion; high channel 
density

High resolution and 
highly precise mea-
surement of temper-
atures with thermo-
couples (TC); avail-
able as an option: 
Plug with integrated 
temperature com-
pensation; single-
channel, electrically 
isolated

Voltage measuring range Encoders ±1 V
1 to 5 V

±1 V
±10 V
1 to 5 V

± 80 mV
± 250 mV
± 500 mV
±1 V
±2.5 V
±5 V
±10 V
1 to 5 V

±1 V
1 to 5 V
±10 V

±25 mV, ±50 mV, ±80 mV, 
±250 mV, ±500 mV, ±1 V, 
±2.5 V, ±5 V, ±10 V, 
1 to 5 V

Diagnostics capability ■

Interrupt capability ■

Operating error _<    ± 1% <    ± 1% <    ± 0,38% <    ± 0,9% <    ± 0,35% <    ± 0,3%

Number of channels 16 8 16 8

Electrical isolation: Number of 
groups

1 1 1 8

Resolution 12 bits + sign 13 bits + sign 15 bits + sign

Conversion time per channel (50 Hz) 65 ms 25 ms 23 ms 52 µs 1) 23 ms 20 ms

Order No. group: 6ES7 431-0HH. 431-1KF0. 431-1KF1. 431-1KF2. 431-7QH. 431-7KF0.

Module type Analog inputs SM 431

Special features of this module Simple module for 
current and voltage 
measurement; high 
channel density

Universal module for 
current, voltage and 
resistance measure-
ment

Universal module 
covering the most 
common measure-
ment ranges and 
therefore greatly sim-
plifying spare parts 
handling

Very fast analog val-
ue conversion with 
current value encryp-
tion; 
therefore suitable for 
acquisition of faster 
signals

Universal module, 
covering the most 
common measure-
ment ranges; high 
resolution and preci-
sion; high channel 
density

High resolution and 
highly precise mea-
surement of temper-
atures with thermo-
couples (TC); avail-
able as an option: 
Plug with integrated 
temperature com-
pensation; single-
channel, electrically 
isolated

Current measuring range Encoders 4 to 20 mA
±20 mA

4 to 20mA
0 to 20mA
±20 mA

4 to 20mA
±20 mA

4 to 20mA
0 to 20mA
±5 mA
±10 mA
±20 mA

4 to 20mA
0 to 20mA
±5 mA
±10 mA
±20 mA
±3.2 mA

Diagnostics capability ■

Interrupt capability ■

Operating error ≤ ± 0,65% ≤ ± 1% ≤ ± 0,35% ≤ ± 0,8% ≤ ± 0,3% ≤ ± 0,5%

Number of channels 16 8 16 8

Electrical isolation: Number of 
groups

1 1 1 8

Resolution 12 bits + sign 13 bits + sign 15 bits + sign

Conversion time per channel (50 Hz) 65 ms 25 ms 23 ms 52 µs 1) 23 ms 20 ms

Order No. group: 6ES7 431-0HH. 431-1KF0. 431-1KF1. 431-1KF2.  431-7QH. 431-7KF0.

1) Independent of the set interference frequency suppression
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Technical specifications of the S7-400 analog input modules

Module type Analog inputs SM 431

Special features of this module Universal module for cur-
rent, voltage and resis-
tance measurement

Universal module covering 
the most common mea-
surement ranges and 
therefore greatly simplify-
ing spare parts handling

Very fast analog value con-
version with current value 
encryption; therefore suit-
able for acquisition of fast 
signals

Universal module, cover-
ing the most common 
measurement ranges; high 
resolution and precision; 
high channel density

Resistance measuring range Encod-
ers

0 - 600 Ω 0 - 48 Ω, 0 to 150 Ω, 
0 to 300 Ω, 0 to 600 Ω, 
0 to 6000 Ω

0 - 600 Ω 0 - 48 Ω, 0 to 150 Ω, 
0 to 300 Ω, 0 to 600 Ω, 
0 to 6000 Ω

Diagnostics capability ■

Interrupt capability ■

Operating error _<    ± 1,25% _<    ± 0,5% _<    ± 1% _<    ± 0,4%

Number of channels 4 8

Electrical isolation: Number of groups 1 1

Resolution 13 bits 14 bits 16 bits

Conversion time per channel (50 Hz) 25 ms 23 ms 52 µs 1) 23 ms

Order No. group: 6ES7 431-1KF0. 431-1KF1. 431-1KF2. 431-7QH.

Module type Analog inputs SM 431

Special features of this module Universal module covering the most 
common measurement ranges and 
therefore greatly simplifying spare 
parts handling

Universal module, covering the most 
common measurement ranges; high 
resolution and precision; high chan-
nel density

High resolution and highly precise 
measurement of temperatures with 
thermocouples (TC); available as an 
option: Plug with integrated temper-
ature compensation; 
single-channel, electrically isolated

Thermocouple types B, E, N, J, K, L, R, S, T, U

Diagnostics capability ■

Interrupt capability ■

Operating error _<    ± 14.8K _<    ± 11.5K _<    ± 3.5K

Number of channels 8 16 8

Electrical isolation: Number of groups 1 8

Resolution 14 bits 16 bits

Conversion time per channel (50 Hz) 20/23 ms 6/21/23 ms –

Order No. group: 6ES7 431-1KF1. 431-7QH. 431-7KF0.

Module type Analog inputs SM 431

Special features of this module Universal module covering the most 
common measurement ranges and 
therefore greatly simplifying spare 
parts handling

Universal module, covering the most 
common measurement ranges; 
high resolution and precision; high 
channel density

High resolution and highly precise 
measurement of temperatures with 
the resistance temperature detector 
(RTD);single-channel, electrically iso-
lated

Resistance thermometer types Pt 100; 200; 500; 1000
Ni 100; 1000                           2) 

Pt 100; 200; 500; 1000
Ni 100; 1000                           2)

Diagnostics capability ■

Interrupt capability ■

Operating error _<    ± 5.7K _<    ± 4.9K _<    ± 1K

Number of channels 4 8

Electrical isolation: Number of groups 1 8

Resolution 14 bits 16 bits

Conversion time per channel (50 Hz) 20/23 ms 6/21/23 ms --

Order No. group: 6ES7 431-1KF1. 431-7QH. 431-7KF1.

1) Independent of the set interference frequency suppression
2) Standard and Climate respectively
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Technical specification of the S7-400 analog output modules, 
standards and approvals

 

Module type Analog outputs SM 432

Special features of this module Universal analog output module

Voltage ±10 V, 0 to 10 V, 1 to 5 V

Current ±20 mA, 0 to 20 mA, 4 to 20 mA

Diagnostics capability

Interrupt capability

Operating error U: ± 0,5%
I: ± 1%

Number of channels 8

Electrical isolation: Number of groups 1

Resolution 12 bits + sign

Conversion time per channel < 420 µs

Order No. group: 6ES7 432-1HF.

The SIMATIC S7-400 complies with 
the following national and international standards

The failsafe CPUs comply additionally with the following 
standards

DIN, EN, IEC IEC G1508 (SIL3)

CE EN 954 (Category 4)

UL certificate NFPA 79-2002, NFPA 85

CSA certificate UL 1998, UL 508 and UL 991

FM class 1 div. 2; group A, B, C and D, temperature group T4 (
(<=135 °C)

GOST 

C-Tick

EU Directive 94/9/EC (ATEX 100a)

Shipbuilding certification from

■ American Bureau of Shipping

■ Bureau Veritas

■ Det Norske Veritas

■ German Lloyd

■ Lloyds Register of Shipping

Max. permissible environmental temperature: 60 °C for all compo-
nents

Earthquake protection
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Industrial Automation Systems
Postfach 48 48
90327 NÜRNBERG
GERMANY

www.siemens.com/simatic-control ler

The information provided in this brochure contains descriptions or charac-
teristics of performance which in case of actual use do not always apply as 
described  or which may change as a result of further development of the 
products. An obligation to provide the respective characteristics shall only 
exist if expressly agreed in the terms of contract. Subject to change without 
prior notice.

All product designations may be trademarks or product names of Siemens 
AG or supplier companies whose use by third parties for their own 
purposes could violate the rights of the owners.
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Interested?
Further information is available on the Internet 

SIMATIC Controllers:
www.siemens.com/simatic-controller

SIMATIC automation systems:
www.siemens.com/simatic

Totally Integrated Automation:
www.siemens.com/totally-integrated-automation

SIPLUS extreme – Hardening and Finishing:
www.siemens.com/siplus

Service & Support:
www.siemens.com/automation/service&support

SIMATIC partners:
www.siemens.com/automation/partners

Order or download additional informative material:
www.siemens.com/simatic/printmaterial

SIMATIC Guide Manuals:
www.siemens.com/simatic-docu

A&D Mall internet ordering system:
www.siemens.com/automation/mall
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