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Introduction
S7-400/S7-400H/S7-400F/FH

Central processing units

CPU 412

CPU 414

CPU 416

CPU 417

CPU 412H, CPU 414H, CPU 417H
CPU 416F

Sync module for coupling the
CPU 41xH

IF-964 DP PROFIBUS module

Communication
CP 440

CP 441-1, CP 441-2
CP 443-5 Basic

CP 443-5 Extended
CP 443-1

CP 443-1 Advanced

Modules for SIMATIC S7-400H
Y link for S7-400H

SIPLUS central processing units
SIPLUS CPU 416, CPU 417
SIPLUS CPU 414-4H, CPU 417-4H

Digital modules
SM 421 digital input modules
SM 422 digital output modules

Modules for SIMATIC S7-400F/FH
IM 153-1/153-2

SIPLUS IM 153-1/153-2

Isolation module

SIPLUS isolating module

Failsafe input/output modules

SIPLUS digital modules
SIPLUS SM 421 digital input modules

SIPLUS SM 422 digital output modules

Connection methods
Front connectors

Fully modular connection
Flexible connection

Analog modules
SM 431 analog input modules
SM 432 analog output modules

Racks

Racks

Fan subassembly
Expansion racks

SIPLUS analog modules
SIPLUS SM 431 analog input module

SIPLUS SM 432 analog output module

Function modules

FM 450-1 counter module

SIPLUS FM 450-1 counter module
FM 451 positioning module

FM 452 cam controller

FM 4583 positioning module

FM 455 controller module

FM 458-1 DP application module
FM 458-1 DP basic module

EXM 438-1 input/output

expansion module

EXM 448 universal communication
expansion module

EXM 448-2 universal communication
expansion module

Accessories for FM 458-1 DP
SIPLUS DCF 77 radio clock module

Interface modules
IM 460-0
IM 461-0
IM 460-1
IM 461-1
IM 460-3
IM 461-3
IM 463-2

Power supplies

Accessories
Labeling sheets
Spare parts

Brochures

For brochures serving as selection
guides for SIMATIC products refer to:

http://www.siemens.com/simatic/
printmaterial
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SIMATIC S7-400
Introduction

S$7-400/S7-400H/S7-400F/FH

. Overview

e The power PLC for the mid to high-end performance ranges.
e The solution for even the most demanding tasks.

e With a comprehensive range of modules and performance-
graded CPUs for optimal adaptation to the automation task.

e Flexible in use through simple implementation of distributed
structures; user-friendly connection methods.

e Optimal communication and networking options.

e User-friendly handling and uncomplicated design without a
fan.

e Can be expanded without problems when the tasks increase.

e Multicomputing:
Simultaneous operation of several CPUs in one S7-400 central
rack.
The overall performance power of an S7-400 is spread by
means of multicomputing. For example, complex tasks can be
broken down into technologies such open-loop control,
computing or communication, and assigned to different
CPUs. Each CPU can be assigned its own local I/O.

e Modularity:
The powerful backplane bus of the S7-400 and the communi-
cation interfaces that can be connected direct to the CPU
enable high-performance operation of many communication
lines. This makes it possible, for example, to have one
communication line for HMI and programming tasks, one for
high-performance and equidistant motion control compo-
nents, and one "normal" I/O fieldbus. Additionally required
connections to MES/ERP systems or the Internet can also be
implemented.

e Engineering and diagnostics:
The S7-400 is configured and programmed extremely
efficiently together with the SIMATIC Engineering Tools, partic-
ularly in the case of extensive automation solutions with a high
engineering component. There are high-level languages such
as SCL available for this purpose and graphical engineering
tools for sequential controls, state diagrams, and technology-
oriented diagrams.
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S7-400H

e Fault-tolerant automation system with redundant configuration

e For applications with high failure safety requirements
Processes with high restart costs, expensive downtimes, little
supervision, and few maintenance options

e Redundant central functions
e Increases availability of 1/O: Switched-I/O configuration

e Also possible to use standard-availability I/Os: Single-sided
configuration

e Hot standby: Automatic reaction-free switching to the standby
unit in the event of a fault

e Configuration with 2 separate or one divided central controller
e Connection of switched I/O via redundant PROFIBUS DP
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SIMATIC S7-400

Introduction
S$7-400/S7-400H/S7-400F/FH
. Overview (continued) . Technical specifications
S7-400F/FH General technical specifications
Degree of protection 1P20
Ambient temperature 0...+60°C
Relative humidity 5 ... 95 %, no condensation
Atmospheric pressure 860 ... 1080 hPa
Electromagnetic compatibility EU Directive 89/336/EWG;

® per EN 50082-2
(noise immunity), testing per :
|IEC 61000-4-2, IEC 61000-4-4,
IEC 61000-4-3, IEC 61000-4-6,
IEC 61000-4-5;

Emitted interference to
EN 50081-2, limit values
according to EN 55011, Class A,

Group 1
Mechanical tolerance
e Vibration, tested per/with IEC 68, Part 2-6/10 to 58 Hz;
constant amplitude 0.075 mm;
e Failsafe automation system for plant with high safety require- Seie el
ments constant acceleration 1 g;
e Complies with safety requirements up to SIL 3 to IEC 61508, Duration of vibrations: o
AK®6 to DIN V 19250 and Cat. 4 to EN 954-1 :hOefg??e%?%%yO%c;iﬁ gfe;haexii rlge
e If required, also fault tolerant through redundant configuration mutually normal axes
e Without additional wiring of the failsafe 1/0: e Impact, tested per/with |IEC 68, Part 2-27/semi-sinusoidal:
Failsafe communication via PROFIBUS DP with PROFISafe i
profile. impact 15 g (peak value),

) . duration 11 ms
e Based on S7-400H and ET 200M, includes failsafe modules

e Standard modules for non-safety-related applications can

also be used in the automation system For brochures serving as selection guides for SIMATIC products
* Isolating module for common use of failsafe and standard refer to:
modules in safety operation on an ET 200M http://www.siemens.com/simatic/printmaterial
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SIMATIC S7-400
Central processing units

. Overview

e The low-cost starter solution for the medium performance
range

e Can be used in small and medium-sized systems with require-
ments of the medium performance range

. Technical specifications

6ES7 412-1XJ05-
0ABO

6ES7 412-2XJ05-
0ABO

6ES7 412-1XJ05-
0ABO

6ES7 412-2XJ05-
0ABO

Product status Backup

Hardware product status 1 e present Yes Yes
Firmware version V5.0 V5.0 e with battery Yes Yes
associated programming STEP7 V5.3 SP2 or STEP7 V5.3 SP2 or e without battery No No

package

higher with HW-

higher with HW-

update update CPU/blocks
Feeding of external buffer 510 15V DC 510 15 V DC bB
voltage to CPU o Number, max. 1 500; Number 3 000; Number
Current consumption range: 1to 16,000 range: 1 to 16,000
from backplane bus DC 5V, 0.6 A 1.1A * Size, max. 64 Kibyte 64 Kibyte
max. FB
from interface DC 5 V, max. 90 mA; At the DP 90 mA; At each DP o Number, max. 750; Number 1 500; Number
interface interface range: 0 to 7999 range: 0 to 7999
Current consumption/ e Size, max. 64 Kibyte 64 Kibyte
power loss =
Power loss, typ. 25 W 4W
* Number, max. 750; Number 1 500; Number
Backup battery range: O to 7,999 range: 0 to 7,999
* Buffer current, typ. 125 PA; 125 pA; * Size, max. 64 Kibyte 64 Kibyte
(up to 40 °C) Valid up to 40°C OB
e Buffer current, max. 550 pA 550 pA; Dealt with . . .
in the module data * Size, max. 64 Kibyte 64 Kibyte
manual with the Nesting depth
secondary conditi- s |ng. pr
ons and the factors ® per priority class 24 24
i I Ushoz « additional within an 1 1
Memory error OB
Type of storage CPU/processing times
RAM for bit operations, min. 75 ns 75 ns
e integrated (for program) 144 Kibyte 256 Kibyte for word operations, min. 75 ns 75 ns
« integrated (for data) 144 Kibyte 256 Kibyte for fixed point arithmetic, 75 ns 75 ns
e expandable No No min.
for floating point arithmetic, 225 ns 225 ns
Load memory min.
« expandable FEPROM Yes Yes
* expandable FEPROM, 64 MByte ehlvlsyiz
max.
. Integrated RAM, max. 512 Klbyte 512 Klbyte
e expandable RAM Yes Yes
64 MByte 64 MByte

e expandable RAM, max.
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SIMATIC S7-400

Central

rocessing units

. Technical specifications (continued)

6ES7 412-1XJ05-
0ABO

6ES7 412-2XJ05-
0ABO

6ES7 412-1XJ05-
0ABO

6ES7 412-2XJ05-
0ABO

Times/counters and their
remanence

Process image

e |nputs, adjustable 4 Kibyte 4 Kibyte
S7 counter « Outputs, adjustable 4 Kibyte 4 Kibyte
* Number Ak A e Inputs, preset 128 byte 128 byte
* Remanence
- adjustable Yes Yes e Outputs, preset 128 byte 128 byte
- lower limit 0 0 * consistent data, max. 244 byte 244 byte
- upper limit 2047 2047 e Access to consistent data Yes Yes
- preset Z0toZ7 Z0toZ7 in process image
e Counting range Subprocess images
- lower limit 0 0 e Number of subprocess 15 15
- upper limit 999 999 images, max.
IEC counter Digital channels
e present Yes Yes * Inputs 32768 32768
* Type SFB SFB e Outputs 32 768 32768
S7 times e Inputs, of which central 32768 32768
e Number 2048 2048 e Outputs, of which central 32 768 32768
® Remanence Analog channels
- adjustable Yes Yes « Inputs 2048 2048
- lower limit 0 0
- upper limit 2047 2047 * Outputs AL 2048
- preset No times retentive e Inputs, of which central 2048 2048
e Time range e Outputs, of which central 2 048 2048
- lower |||.'n|t. 10 ms 10 ms Hardware config.
- upper limit 9990 s 9990 s
- connectable OPs Gl il
|IEC timer -
Central devices, max. 1 1
e present Yes Yes - -
Expansion devices, max. 21 21
e Type SFB SFB - -
- Multicomputing Yes; Max. 4 CPUs  Yes; Max. 4 CPUs
Data areas and their (with UR1 or UR2)  (with UR1 or UR2)
remanence m
remanent data area, total Total working and  Total working and
load memory load memory (with * Number of connectable 6 6
backup battery) IMs (total), max.
Flag * Number of connectable 6 6
IM 460s, max.
e Number, max. 4 Kibyte 4 Kibyte
) e Number of connectable 4; IM 463-2 4; IM 463-2
e Remanence available Yes Yes IM 463s, max.
e Number of clock memories 8 8 Number of DP masters
(in 1 memory byte) (in 1 memory byte) )
e integrated 1 2
Address area )
e via IM 467 4 4
1/0O address area '
} ) e via CP 10; CP 443-5 10; CP 443-5
® |Inputs 4 Kibyte 4 Kibyte Extended Extended
* Outputs 4 Kibyte 4 Kibyte * Mixed mode IM + CP No; IM 467 cannot  No; IM 467 cannot
; fapr permitted be used with be used with
* of which, distributed . . CP 4435 Ext.; CP 4435 Ext.;
- MPI/DP interface, inputs 2 Kibyte 2 Kibyte IM 467 cannot be M 467 cannot be
- MPI/DP interface, 2 Kibyte 2 Kibyte used with CP 443-1 used with CP 443-1
outputs EX40 in PN 10 EX40 in PN 1O
- DP interface, inputs 4 Kibyte mode mode
- DP interface, outputs 4 Kibyte e via interface module 0 0
e Number of pluggable 6 6

S5 modules (via adapter
capsule in central device),
max.
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. Technical specifications (continued)

6ES7 412-1XJ05-
0ABO

6ES7 412-2XJ05-
0ABO

6ES7 412-1XJ05-
0ABO

6ES7 412-2XJ05-
0ABO

Number of 10 controllers
e integrated
e via CP

0

4,

Via CP 443-1 EX 41
in PN mode; max. 4
in central controller

Via CP 443-1 EX 41
in PN mode;

max. 4 in central
controller

Test commissioning
functions

Number of operable FMs
and CPs (recommended)

o FM

¢ CP, point-to-point

e PROFIBUS and Ethernet
CPs

Limited due to
number of slots and
number of connec-
tions

Limited due to
number of slots and
number of connec-
tions

14; Of which 10
CPs max. or IMs as
DP master, 4 PN

Limited due to
number of slots and
number of connec-
tions

Limited due to
number of slots and
number of connec-
tions

14; Of which 10
CP or IM max. as
DP master and PN

controller maximum controller

Time

Clock

® Hardware clock Yes Yes
(real-time clock)

¢ buffered and synchroni-  Yes Yes
zable

¢ Resolution 1ms 1ms

Operating hours counter

° Number 8 8

Clock synchronization

e supports Yes Yes

e to MPI, Master Yes Yes

¢ to MPI, Slave Yes Yes

e to DP, Master Yes Yes

e to DP, Slave Yes Yes

® in AS, Master Yes Yes

e in AS, Slave Yes Yes

e on Ethernet via NTP No; Via CP No; Via CP

Status/control

e Status/control variable Yes Yes

Forcing

e Forcing Yes Yes

Status block Yes Yes

Single step Yes Yes

Number of breakpoints 4 4

Diagnostic buffer

e present Yes Yes

o Number of entries, max. 200 400

e adjustable Yes Yes

e preset 120 120

Communication functions

PG/OP communication Yes Yes

Routing Yes Yes

Global data communication

® supported Yes Yes

e Size of GD packets, max. 54 byte 54 byte

S7 basic communication

e supported Yes Yes

e Useful data per job, max. 76 byte 76 byte

S7 communication

e supported Yes Yes

e Useful data per job, max. 64 Kibyte 64 Kibyte

S5-compatible communi-

cation

® supported Yes; Via FC Yes; (via CP max.
AG_SEND and 10 and
AG_RECV, max. FC AG_SEND and

e Useful data per job, max.

via 10 CP 443-1 or
443-5

8 Kibyte

FC AG_RECV)

8 Kibyte

S7 message functions

Number of login stations for
message functions, max.

31; Max. 31 with
alarm_S and
alarm_D (OP’s);
max. 8 with alarm_8

31; Max. 31 with
alarm_S and
alarm_D (OP’s);
max. 8 with alarm_8
and alarm_P (e.qg.
WinCC)

Standard communication
(FMS)

e supported

Yes; Via CP and
loadable FB

Yes; Via CP and
loadable FB

Web server
* \Web server
¢ |[SO-on-TCP (RFC1006)

- Number of connections,
max.

No; Via CP

Via CP 443-1 Adv.
and loadable FB

30

No; Via CP

Via CP 443-1 Adv.
and loadable FB

Symbol-related messages  Yes Yes
Number of messages

e overall, max. 512 512
Block related messages Yes Yes
Alarm 8-blocks Yes Yes
Instrumentation & control Yes Yes

messages
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Number of connections
e overall 32 32



© Siemens AG 2008

SIMATIC S7-400

Central

rocessing units

. Technical specifications (continued)

6ES7 412-1XJ05-

6ES7 412-2XJ05-

6ES7 412-1XJ05-

6ES7 412-2XJ05-

0ABO 0ABO 0ABO 0ABO
1st interface 2nd interface
Physics RS 485 / PROFIBUS RS 485 / PROFIBUS Physics RS 485 / PROFIBUS
isolated Yes Yes isolated Yes
Functionality Functionality
° MPI Yes Yes © DP master Yes
e DP master Yes Yes ¢ DP slave Yes
* DP slave Yes Yes DP master
MPI e Number of connections, 16
e Number of connections 32 32 max.
e Services * Services
- PG/OP communication  Yes Yes ;Sﬁ: communication i:
- Routing Yes Yes g L
- Global data communi-  Yes Yes - S7basic communication A
cation - S7 communication Yes
- S7 basic communication Yes Yes - equidistance support Yes
_ S7 communication Ves Vs - Activation/deactivation of Yes
DP slaves
® Transmission speeds, 12 MBit/s 12 MBit/s - direct data exchange Yes
max. (cross traffic)
DP master e Transmission speeds, 12 MBit/s
o Number of connections, 16 16 max.
max. e Number of DP slaves, max. 64
e Services * Address area
- PG/QP communication  Yes Yes - Inputs, max. 4 Kibyte
- Routing Yes Yes - Outputs, max. 4 Kibyte
- S7 basic communication Yes Yes
- S§7 communication Yes Yes * Useful data per DP slave
- equidistance support Yes Yes l(gstmzismf:;x ;ii Eytg
- Activation/deactivationof Yes Yes puts, ' vt
DP slaves DP slave
- ?é;ggts(?gf?ice;@hange Yes Yes o Number of connections 16
e Transmission speeds, 12 MBit/s 12 MBit/s * Serwcgs
max. - Routing Yes
- Programmin Yes
e Number of DP slaves, max. 32; Max. 544 slots 32 g 9
e GSD file http://support.
e Address area automation.
- Inputs, max. 2 Kibyte 2 Kibyte siemens.com/\NW/
- Outputs, max. 2 Kibyte 2 Kibyte view/en/113652
e Useful data per DP slave e Transmission speeds, 12 MBit/s
- Inputs, max. 244 byte 244 byte max.
- Outputs, max. 244 byte 244 byte e Transfer memory
DP slave - Inputs 244 byte
- Outputs 244 byte
e Number of connections 16 16 P y‘[
Servi e Address area, max. 32
® Services
- PGJ/OP communication  Yes Yes e Useful data per address 32 byte
- Routing Yes Yes area, max.
o . : e Useful data per address 32 byte
e Transmission speeds, 12 MBit/s 12 MBit/s area, of Whicph consistent, Y
max. max.
* Transfer memory Isochronous mode
- Inputs 244 byte 244 byte .
- Outputs 244 byte 244 byte Useful d'lata per isoch- 244 byte 244 byte
ronous slave, max.
e Address area, max. 32; Virtual slots 32 -
equidistance Yes Yes
¢ ;Jrzjulnc;e;[a per address 82 byte 32 byte shortest clock pulse 1.5 ms; 1.5 ms;
' ' 0.5 ms without use 0.5 ms without use
e Useful data per address 32 byte 32 byte of SFC 126, 127 of SFC 126, 127

area, of which consistent,
max.
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. Technical specifications (continued)

6ES7 412-1XJ05-
0ABO

6ES7 412-2XJ05-
0ABO

6ES7 412-1XJ05-
0ABO

6ES7 412-2XJ05-
0ABO

CiR configuration in RUN Nesting levels 7 7

CiR synchronization time, 100 ms 100 ms User program protection/ Yes Yes
basic load password protection

CiR synchronization time, 200 ps 200 ps Dimensions

time per l/O slave Required slots 1 1
CPU/programming Dimensions

Configuration software o Width 25 mm 25 mm
* STEP7 ves ves * Height 290 mm 290 mm
Programming language « Depth 219 mm 219 mm
* LAD Yes Yes Weights

* FUP 12 12 * Weight, approx. 720 g 720 g

o AWL Yes Yes

* SCL Yes Yes

* CFC Yes Yes

* GRAPH Yes Yes

e HiGraph Yes Yes
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For connecting SIMATIC S7 and
the PG through MPI; 5 m in length

Slot number plates 6ES7 912-0AA00-0AA0
1 set (spare part)

Manual "SIMATIC S7-400

automation system"

incl. instruction list

German 6ES7 498-8AA05-8AA0
English 6ES7 498-8AA05-8BA0
French 6ES7 498-8AA05-8CA0
Spanish 6ES7 498-8AA05-8DA0
Italian 6ES7 498-8AA05-8EA0
S$7-400 instructions list

German 6ES7 498-8AA05-8ANO
English 6ES7 498-8AA05-8BNO
French 6ES7 498-8AA05-8CNO
Spanish 6ES7 498-8AA05-8DNO
ltalian 6ES7 498-8AA05-8ENO

[ Ordering data Order No. Order No.
CPU 412-1 6ES7 412-1XJ05-0AB0 Manual "Communication for
Main memory 288 KB, SIMATIC S7-300/-400
power supply 24 V DC, German 6ES7 398-8EA00-8AA0
MPI/PROFIBUS DP master )
interface, slot for memory card, English 6ES7 398-8EA00-8BA0
incl. slot number labels French 6ES7 398-8EA00-8CA0Q
CPU 412-2 6ES7 412-2XJ05-0AB0 Spanish 6ES7 398-8EA00-8DAO
Main memory 512 KB, Italian 6ES7 398-8EA00-8EAQ
power supply 24 V DC, -
MPI/PROFIBUS DP master SIMATIC Manual Collection 6ES7 998-8XC01-8YEO
interface, slot for memory card, Electronic manuals on DVD, five
incl. slot number labels languages: S7-200/300/400, C7,
Memory card RAM LOGO!, SIMATIC DP, PC, PG,
STEP 7, engineering software,
64 KB 6ES7 952-0AF00-0AAQ runtime software, PCS 7, SIMATIC
256 KB 6ES7 952-1AH00-0AAQ HMI, SIMATIC NET
1MB 6ES7 952-1AK00-0AA0Q SIMATIC Manual Collection 6ES7 998-8XC01-8YE2
update service for 1 year
2MB S P A R Current "Manual Collection" DVD
4 MB 6ES7 952-1AM00-0AA0 and the three subsequent
8 MB 6ES7 952-1AP00-0AAD updates
Brochure "SIMATIC S7-400
16 MB 6ES7 952-1AS00-0AA0 automation system - Design
64 MB 6ES7 952-1AY00-0AA0 and application"
FEPROM memory card German 6ES7 498-8AA00-8AB0
64 KB 6ES7 952-0KF00-0AAOQ English 6ES7 498-8AA00-8BB0
256 KB 6ES7 952-0KH00-0AA0 RS 485 bus connector with
90° cable outlet
1 MB 6ES7 952-1KKO00-0AAQ
Max. transfer rate 12 Mbit/s
2 MB 6ES7 952-1KL00-0AAQ
Without PG interface 6ES7 972-0BA12-0XA0
4 MB 6ES7 952-1KM00-0AAQ
With PG interface 6ES7 972-0BB12-0XA0
8 MB 6ES7 952-1KP00-0AA0
RS 485 bus connector with
16 MB 6ES7 952-1KS00-0AA0 angled cable outlet
32MB 6ES7 952-1KT00-0AA0 Max. transfer rate 12 Mbit/s
64 MB 6ES7 952-1KY00-0AA0 Without PG interface 6ES7 972-0BA41-0XA0
MPI cable 6ES7 901-0BF00-0AA0 With PG interface 6ES7 972-0BB41-0XA0

RS 485 bus connector with 90°
cable outlet for Fast Connect
system

Max. transfer rate 12 Mbit/s
Without PG interface
With PG interface

6ES7 972-0BA51-0XA0
6ES7 972-0BB51-0XA0

RS 485 bus connector with
axial cable outlet

For SIMATIC OP, for connection to
PPI, MPI, PROFIBUS

6GK1 500-0EA02

PROFIBUS FastConnect
bus cable

Standard type with special design
for quick mounting, 2-core,
shielded, sold by the meter, max.
delivery unit 1000 m, minimum
order quantity 20 m

6XV1 830-0EH10

B3: Subject to export regulations: AL: N and ECCN: 5D992B1
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SIMATIC S7-400
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rocessing units

. Overview

e CPUs for high demands in the mid-level performance range

e Applicable for plants with additional demands on
programming scope and processing speed

e Integrated PROFINET functions in CPU 414-3 PN/DP

. Technical specifications

6ES7 414-2XK05-0AB0

6ES7 414-3XM05-0AB0

6ES7 414-3EM05-0AB0

Product status
Hardware product status

1

Firmware version

V5.0

V5.0

V5.0

associated programming

STEP7 V5.3 SP2 or higher with HW-

STEP7 V5.3 SP2 or higher with HW-

STEP7 V5.4 SP1 or higher

package update update

Feeding of external buffer 5to 15 VDC 5to 15 VDC 5to 15 VDC
voltage to CPU

Current consumption

from backplane bus DC 5V, 11A 1.3A 14A

max.

from interface DC 5 V, max.

90 mA; At each DP interface

90 mA; At each DP interface

90 mA; At each DP interface

Current consumption/
power loss

Power loss, typ.

4 W

45W

55W

Backup battery
e Buffer current, typ.

125 pA; Valid up to 40°C

125 pA; Valid up to 40°C

125 pA; Valid up to 40°C

e Buffer current, max. 550 pA 550 pA 550 pA
Memory

Type of storage

RAM

« integrated (for program) 0.5 MByte 1.4 MByte 1.4 MByte
e integrated (for data) 0.5 MByte 1.4 MByte 1.4 MByte
e expandable No No No

Load memory

* expandable FEPROM Yes Yes Yes

« expandable FEPROM, max. 64 MByte 64 MByte 64 MByte
e integrated RAM, max. 512 Kibyte 512 Kibyte 512 Kibyte
* expandable RAM Yes Yes Yes

« expandable RAM, max. 64 MByte 64 MByte 64 MByte
Backup

® present Yes Yes Yes

e with battery Yes Yes Yes; All data
e without battery No No No

CPU/blocks
DB
* Number, max.

® Size, max.

6 000; Number range: 1 to 16,000
64 Kibyte
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. Technical specifications (continued)

6ES7 414-2XK05-0AB0

6ES7 414-3XM05-0AB0

6ES7 414-3EM05-0AB0

FB
e Number, max.

e Size, max.

3 000; Number range: 0 to 7999
64 Kibyte

3 000; Number range: 0 to 7999
64 Kibyte

3 000; Number range: 0 to 7999
64 Kibyte

FC
e Number, max.

3 000; Number range: 0 to 7,999

3 000; Number range: 0 to 7999

3 000; Number range: 0 to 7999

e Size, max. 64 Kibyte 64 Kibyte 64 Kibyte
OB
e Size, max. 64 Kibyte 64 Kibyte 64 Kibyte
Nesting depth
e per priority class 24 24 24
e additional within an error OB 1 1 1
CPU/processing times
for bit operations, min. 45 ns 45 ns 45 ns
for word operations, min. 45 ns 45 ns 45 ns
for fixed point arithmetic, min. 45 ns 45 ns 45 ns
for floating point arithmetic, min. 135 ns 135 ns 135 ns
Times/counters and their
remanence
S7 counter
e Number 2048 2048 2048
* Remanence

- adjustable Yes Yes Yes

- lower limit 0 0 0

- upper limit 2047 2047 2047

- preset FromZQ0tozZ7 FromZO0toZ7 FromZO0toZ7
e Counting range

- lower limit 0 0 0

- upper limit 999 999 999
IEC counter
e present Yes Yes Yes
* Type SFB SFB SFB
S7 times
e Number 2048 2048 2048
® Remanence

- adjustable Yes Yes Yes

- lower limit 0 0 0

- upper limit 2047 2047 2047

- preset No times retentive No times retentive
e Time range

- lower limit 10 ms 10 ms 10 ms

- upper limit 9990 s 9990 s 9990 s
IEC timer
e present Yes Yes Yes
* Type SFB SFB SFB
Data areas and their
remanence

remanent data area, total

Total working and load memory
(with backup battery)

Total working and load memory
(with backup battery)

Total working and load memory
(with backup battery)
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6ES7 414-2XK05-0AB0 6ES7 414-3XM05-0AB0 6ES7 414-3EM05-0AB0
Flag
e Number, max. 8 Kibyte 8 Kibyte 8 Kibyte
® Remanence available Yes Yes Yes
e Number of clock memories 8; (in 1 memory byte) 8; (in 1 memory byte) 8; (in 1 memory byte)
Address area
I/O address area
* Inputs 8 Kibyte 8 Kibyte 8 Kibyte
¢ Qutputs 8 Kibyte 8 Kibyte 8 Kibyte
e of which, distributed
- MPI/DPinterface, inputs 2 Kibyte 2 Kibyte 2 Kibyte
- MPI/DP interface, outputs 2 Kibyte 2 Kibyte 2 Kibyte
- DP interface, inputs 6 Kibyte 6 Kibyte 6 Kibyte
- DP interface, outputs 6 Kibyte 6 Kibyte 6 Kibyte
- PN interface, inputs 8 Kibyte
- PN interface, outputs 8 Kibyte
Process image
e |nputs, adjustable 8 Kibyte 8 Kibyte 8 Kibyte
e Qutputs, adjustable 8 Kibyte 8 Kibyte 8 Kibyte
e Inputs, preset 256 byte 256 byte 256 byte
e Outputs, preset 256 byte 256 byte 256 byte
e consistent data, max. 244 byte 244 byte 244 byte
e Access to consistent datain -~ Yes Yes Yes
process image
Subprocess images
° Number of subprocess 15 15 15
images, max.
Digital channels
¢ Inputs 65 536 65 536 65 536
e Outputs 65 536 65 536 65 536
e Inputs, of which central 65 536 65 536 65 536
e Qutputs, of which central 65 536 65 536 65 536
Analog channels
* Inputs 4 096 4 096 4 096
¢ Qutputs 4 096 4 096 4 096
e |nputs, of which central 4 096 4 096 4 096
e Qutputs, of which central 4096 4096 4 096
Hardware config.
connectable OPs 31 31 31
Central devices, max. 1 1 1
Expansion devices, max. 21 21 21
Multicomputing Yes; Max. 4 CPUs (with UR1 or UR2) Yes; Max. 4 CPUs (with UR1 or UR2) Yes; Max. 4 CPUs (with UR1 or UR2)
IM
e Number of connectable IMs 6 6 6
(total), max.
e Number of connectable 6 6 6
IM 460s, max.
e Number of connectable 4; IM 463-2 4; IM 463-2 4; IM 463-2
IM 463s, max.
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6ES7 414-2XK05-0AB0

6ES7 414-3XM05-0AB0

6ES7 414-3EM05-0AB0

Number of DP masters

e integrated

e via IM 467

e via CP

¢ Mixed mode IM + CP permitted

e via interface module

e Number of pluggable S5
modules (via adapter capsule
in central device), max.

2
4
10; CP 443-5 Extended

No; IM 467 cannot be used with
CP 443-5 Ext.; IM 467 cannot be
used with CP 443-1 EX40 in PN 10
mode

0
6

2
4
10; CP 443-5 Extended

No; IM 467 cannot be used with
CP 443-5 Ext.; IM 467 cannot be
used with CP 443-1 EX40 in PN 10
mode

1
6

1
4
10; CP 443-5 Extended

Noj; IM 467 cannot be used with
CP 443-5 Ext.; IM 467 cannot be
used with CP 443-1 EX40 in PN 10
mode

1; IF 964-DP
6

Number of 1O controllers
e integrated
e via CP

4: Via CP 443-1 EX 41 in PN mode;
max. 4 in central controller

4; \lia CP 443-1 EX 41 in PN mode;
max. 4 in central controller

9

4: \lia CP 443-1 EX 41 in PN mode;
max. 4 in central controller

Number of operable FMs and
CPs (recommended)

°FM

e CP, point-to-point

¢ PROFIBUS and Ethernet CPs

Limited due to number of slots and
number of connections

Limited due to number of slots and
number of connections

14; Of which 10 CP or IM max. as
DP master and PN controller

Limited due to number of slots and
number of connections

Limited due to number of slots and
number of connections

14; Of which 10 CP or IM max. as
DP master and PN controller

Limited due to number of slots and
number of connections

Limited due to number of slots and
number of connections

14; Of which 10 CP/IM max. as
DP master and PN controller

Time

Clock

e Hardware clock Yes Yes Yes
(real-time clock)

¢ buffered and synchronizable  Yes Yes Yes

¢ Resolution 1ms 1ms 1ms

Operating hours counter

e Number 8 8 8

Clock synchronization

® supports Yes Yes Yes

e to MPI, Master Yes Yes Yes

¢ to MPI, Slave Yes Yes Yes

e to DP, Master Yes Yes Yes

e to DP, Slave Yes Yes Yes

® in AS, Master Yes Yes Yes

e in AS, Slave Yes Yes Yes

e on Ethernet via NTP Yes; as client

e to IF 964 DP Yes Yes

S7 message functions

Number of login stations for
message functions, max.

31; Max. 31 with alarm_S and
alarm_D (OP’s); max. 8 with alarm_8
and alarm_P (e.g. WinCC)

31; Max. 31 with alarm_S and
alarm_D (OP’s); max. 8 with alarm_8
and alarm_P (e.g. WinCC)

31; Max. 31 with alarm_S and
alarm_D (OP’s); max. 8 with alarm_8
and alarm_P (e.g. WinCC)

Symbol-related messages Yes Yes Yes
Number of messages

e overall, max. 512 512 512
Block related messages Yes Yes Yes
Alarm 8-blocks Yes Yes Yes
Instrumentation & control Yes Yes Yes

messages
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6ES7 414-3XM05-0AB0
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Test commissioning functions

Status/control

e Status/control variable Yes Yes Yes
Forcing

e Forcing Yes Yes Yes
Status block Yes Yes Yes
Single step Yes Yes Yes
Number of breakpoints 4 4 4
Diagnostic buffer

e present Yes Yes Yes

e Number of entries, max. 400 3200 3 200

e adjustable Yes Yes Yes

e preset 120 120 120
Communication functions

PG/OP communication Yes Yes Yes
Routing Yes Yes Yes
Global data communication

e supported Yes Yes Yes

e Size of GD packets, max. 54 byte 54 byte 54 byte
S7 basic communication

e supported Yes Yes Yes

¢ Useful data per job, max. 76 byte 76 byte 76 byte
S7 communication

e supported Yes Yes Yes

¢ Useful data per job, max. 64 Kibyte 64 Kibyte 64 Kibyte

S5-compatible communication
e supported

¢ Useful data per job, max.

Yes; (via CP max. 10 and FC
AG_SEND and FC AG_RECV)

8 Kibyte

Yes; (via CP max. 10 and FC
AG_SEND and FC AG_RECV)

8 Kibyte

Yes; (via CP max. 10 and FC
AG_SEND and FC AG_RECV)

8 Kibyte

Standard communication (FMS)
e supported

Yes; Via CP and loadable FB

Yes; Via CP and loadable FB

Yes; Via CP and loadable FB

Web server
* \Web server No; Via CP No; Via CP Yes
Open |IE communication
o TCP/IP Yes
- Number of connections, max. 32
- Data length, max. 32 Kibyte
¢ |SO-on-TCP (RFC1006) Via CP 443-1 Adv. and loadable FB  Via CP 443-1 Adv. and loadable FB  Yes
- Number of connections, max. 32
- Data length, max. 1452 1452 32 Kibyte; 1452 bytes via
CP 443-1 Adv.
e UDP Yes
- Number of connections, max. 32
- Data length, max. 1472 byte
Number of connections
e overall 32 32 32
PROFINET CBA (at set setpoint
communication load)
e Number of remote intercon- 32
nection partners
e Number of functions, 150
master/slave
¢ Total of all master/slave 4 500

connections
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6ES7 414-3XM05-0AB0

6ES7 414-3EM05-0AB0

PROFINET CBA (at set setpoint
communication load)

e Data length of all incoming
connections master/slave,
max.

e Data length of all outgoing
connections master/slave,
max.

e Number of device-internal and
PROFIBUS interconnections

¢ Data length of device-internal
and PROFIBUS interconnec-
tions, max.

¢ Data length per connection,
max.

45 000 byte

45 000 byte

1000

16 000 byte

2 000 byte

¢ Remote interconnections with
acyclic transmission
- Sampling frequency:
sampling interval, min.

- Number of incoming inter-
connections

- Number of outgoing intercon-
nections

- Data length of all incoming
interconnections, max.

- Data length of all outgoing
interconnections, max.

- Data length per connection,
max.

200 ms; Depending on preset
communcation load, number of inter-
connections and data length used
250

250

8 000 byte

8 000 byte

2 000 byte

e Remote interconnections with
cyclic transmission
- Transmission frequency:
transmission interval, min.

- Number of incoming inter-
connections

- Number of outgoing intercon-
nections

- Data length of all incoming
interconnections, max.

- Data length of all outgoing
interconnections, max.

- Data length per connection,
max.

1 ms; Depending on preset commu-
nication load, number of inter-
connections and data length used
300

300

4 800 byte

4 800 byte

250 byte

e HMI variables via PROFINET

(acyclic)

- Number of log-in stations for
HMI variables
(PN OPC/iMap)

- HMI variable updating

- Number of HMI variables

- Data length of all HMI
variables, max.

2x PN OPC / 1x iMap

500 ms
1000
32 000 byte

¢ PROFIBUS proxy functionality
- supported

- Data length per connection,
max.

Yes; 32 PROFIBUS slaves max.
connectable

240 byte; Slave-dependent

1st interface
Physics

RS 485 / PROFIBUS

RS 485 / PROFIBUS

RS 485 / PROFIBUS + MPI

isolated

Yes

Yes

Yes
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Functionality
o MPI Yes Yes Yes
e DP master Yes Yes Yes
® DP slave Yes Yes Yes
MPI
e Number of connections 32 32 32; if a diagnostic repeater is used
on the line, the number of connection
resources on the line is reduced by 1
® Services
- PG/OP communication Yes Yes Yes
- Routing Yes Yes Yes
- Global data communication  Yes Yes Yes
- S7 basic communication Yes Yes Yes
- S7 communication Yes Yes Yes
e Transmission speeds, max. 12 MBit/s 12 MBit/s 12 MBit/s
DP master
e Number of connections, max. 16 16 16
e Services
- PG/OP communication Yes Yes Yes
- Routing Yes Yes Yes
- Global data communication  No No No
- S7 basic communication Yes Yes Yes
- S7 communication Yes Yes Yes
- equidistance support Yes Yes Yes
- Activation/deactivation of Yes Yes Yes
DP slaves
- direct data exchange Yes Yes Yes
(cross traffic)
® Transmission speeds, max. 12 MBit/s 12 MBit/s 12 MBit/s
e Number of DP slaves, max. 32 32 32
* Address area
- Inputs, max. 2 Kibyte 2 Kibyte 2 Kibyte
- Outputs, max. 2 Kibyte 2 Kibyte 2 Kibyte
¢ Useful data per DP slave
- Inputs, max. 244 byte 244 byte 244 byte
- Outputs, max. 244 byte 244 byte 244 byte
DP slave
e Number of connections 16 16 16
e Services
- PG/OP communication Yes Yes Yes
- Routing Yes Yes Yes
e Transmission speeds, max. 12 MBit/s 12 MBit/s 12 MBit/s
e Transfer memory
- Inputs 244 byte 244 byte 244 byte
- Outputs 244 byte 244 byte 244 byte
DP slave (continued)
e Address area, max. 32 32 32; Virtual slots
e Useful data per address area, 32 byte 32 byte 32 byte
max.
e Useful data per address area, 32 byte 32 byte 32 byte

of which consistent, max.

2nd interface
Physics RS 485 / PROFIBUS RS 485 / PROFIBUS Ethernet

isolated Yes Yes Yes
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Functionality

® DP master Yes Yes No
* DP slave Yes Yes No
e PROFINET IO controller Yes
* PROFINET CBA Yes
e Point-to-point coupling No
DP master
e Number of connections, max. 16 16
e Services

- PG/OP communication Yes Yes

- Routing Yes Yes

- S7 basic communication Yes Yes

- S7 communication Yes Yes

- equidistance support Yes Yes

- Activation/deactivation of Yes Yes

DP slaves
- direct data exchange Yes Yes
(cross traffic)

e Transmission speeds, max. 12 MBit/s 12 MBit/s
e Number of DP slaves, max. 96 96
e Address area

- Inputs, max. 6 Kibyte 6 Kibyte

- Outputs, max. 6 Kibyte 6 Kibyte
e Useful data per DP slave

- Inputs, max. 244 byte 244 byte

- Outputs, max. 244 byte 244 byte
DP slave
e Number of connections 16 16
e Services

- Routing Yes Yes

- Programming Yes Yes
* GSD file http://support.automation.siemens.  http://support.automation.siemens.

com/WW)view/en/113652 com/WW/view/en/113652

e Transmission speeds, max. 12 MBit/s 12 MBit/s
e Transfer memory

- Inputs 244 byte 244 byte

- Outputs 244 byte 244 byte
e Address area, max. 32 32
e Useful data per address area, 32 byte 32 byte

max.
e Useful data per address area, 32 byte 32 byte

of which consistent, max.

PROFINET IO controller

® Services
- PG/OP communication
- Routing
- S7 communication
- open |IE communication
e Transmission rate, min.
e Transmission speed, max.

e Total number of connectable
IO Devices, max.

e Updating time

Yes
Yes; Routing of PG functions
Yes
Yes

10 MBit/s
100 MBit/s
256

250 ps to 512 ms; minimum value
dependent on preset communication
share for PROFINET 1/O, of number
of 1/0 devices and number of
configured user data
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PROFINET 10 controller (cont.)
e Address area

- Inputs, max. 8 Kibyte
- Outputs, max. 8 Kibyte
- Useful data consistency, 255 byte;
max. incl. net data accompaniers
PROFINET CBA
e Acyclic transmission Yes
e cyclic transmission Yes

3rd interface
Type of interfaces

Pluggable interface module (IF),
technical specifications as for 2nd
interface

Pluggable interface module (IF)

pluggable interface module

IF 964-DP
(Order No.: 6ES7 964-2AA04-0ABO)

IF 964-DP
(Order No.: 6ES7 964-2AA04-0AB0)

Physics

RS 485 / PROFIBUS

isolated

Yes

power supply to interface
(15t0 30 V DC), max.

150 mA; max. 150 mA

Number of connection resources 16
Functionality
o MPI No
e DP master Yes
® DP slave Yes
DP master
e Number of connections, max. 16
® Services
- PG/OP communication Yes
- Routing Yes
- Global data communication No
- S7 basic communication Yes
- S7 communication Yes
- Equidistance support Yes
- SYNC/FREEZE Yes
- Activation/deactivation of Yes
DP slaves
- Direct data exchange Yes
e Transmission rate, max. 12 MBit/s
e Number of DP slaves, max. 96
e Address area
- Inputs, max. 6 Kibyte
- Outputs, max. 6 Kibyte
o Useful data per DP slave
- Useful data per DP slave, 244 byte
max.
- Inputs, max. 244 byte
- Outputs, max. 244 byte
- Slots, max. 244
- per slot, max. 128 byte
DP slave
e Number of connections 16
e Services
- Routing Yes
- Status/control Yes
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DP slave (continued)

* GSD file http://support.automation.siemens.
com/WW/view/en/113652
e Transmission rate, max. 12 MBit/s
e Transfer memory
- Inputs 244 byte
- Outputs 244 byte
e Address range, max. 32
e Useful data per address area, 32 byte
max.
e Useful data per address area, 32 byte
of which consistent, max.
Isochronous mode
Useful data per isochronoous 244 byte 244 byte 244 byte
slave, max.
equidistance Yes Yes Yes

shortest clock pulse

1 ms; 0.5 ms without use of SFC 126,
127

1 ms; 0.5 ms without use of SFC 126,
127

1 ms; Without use of SFC 126 and
127 up to 0.5 ms

CiR configuration in RUN

CiR synchronization time, 100 ms 100 ms 100 ms
basic load

CiR synchronization time, 80 ps 80 ps 80 us
time per 1/O slave

CPU/programming

Configuration software

e STEP 7 Yes Yes Yes
Programming language

e STEP 7 Yes

e LAD Yes Yes Yes

° FUP Yes Yes Yes

o AWL Yes Yes Yes

e SCL Yes Yes Yes

e CFC Yes Yes Yes

* GRAPH Yes Yes Yes

e HiGraph Yes Yes Yes
Nesting levels 7 7 7

User program protection/ Yes Yes Yes
password protection

Dimensions

Required slots 1 2 2
Dimensions

Dimensions

o Width 25 mm 50 mm 50 mm
® Height 290 mm 290 mm 290 mm
¢ Depth 219 mm 219 mm 219 mm
Weights

* Weight, approx. 7209 880 g 900 g
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[ Ordering data Order No. Order No.

CPU 414-2 6ES7 414-2XK05-0AB0 Slot number plates 6ES7 912-0AA00-0AA0
Main memory 1 MB, 1 set (spare part)
power supply 24 V DC, "
MPI/PROFIBUS DP master Manual 'SIMATIC ST-400
interface, slot for memory card, automation system
incl. slot number labels incl. instruction list
CPU 414-3 6ES7 414-3XM05-0AB0 German 6ES7 498-8AA05-8AA0
Main memory 2.8 MB, English 6ES7 498-8AA05-8BA0
power supply 24 V DC,
MPI/PROFIBUS DP master French 6ES7 498-8AA05-8CA0
interface, PROFIBUS DP master Spanish 6ES7 498-8AA05-8DA0
interface, slot for memory card, )
module slots for 1 IF module, Italian 6ES7 498-8AA05-8EAQ
incl. slot number labels $7-400 instructions list
CPU 414-3 PN/DP 6ES7 414-3EM05-0AB0 German 6ES7 498-8AA05-8ANO
Main memory 2.8 MB, . "
power supply 24 V DC, English 6ES7 498-8AA05-8BNO
MPI/PROFIBUS DP master French 6ES7 498-8AA05-8CNO
interface, PROFINET interface, )
slot for memory card, module slot Spanish 6ES7 498-8AA05-8DNO
for 1 IF module, incl. slot number ltalian 6ES7 498-8AA05-8ENO
labels

Manual "Communication for
Memory card RAM SIMATIC S7-300/-400"
64 KB 6ES7 952-0AF00-0AA0 German 6ES7 398-8EA00-8AA0D
256 KB 6ES7 952-1AH00-0AA0 English 6ES7 398-8EA00-8BA0
1MB 6ES7 952-1AK00-0AA0 French 6ES7 398-8EA00-8CA0
2MB 6ES7 952-1AL00-0AAQ Spanish 6ES7 398-8EA00-8DA0
4 MB 6ES7 952-1AM00-0AA0 Italian 6ES7 398-8EA00-8EAQ
8 MB 6ES7 952-1AP00-0AAD SIMATIC Manual Collection B3 6ES7 998-8XC01-8YEQ
16 MB 6ES7 952-1AS00-0AA0 Electronic manuals on DVD, five

. v languages: S7-200/300/400, C7,

64 MB 6ES7 952-1AY00-0AAQ LOGO!” SIMATIC DP. PC. PG,
FEPROM memory card STEP 7, engineering software,
64 KB 6ES7 952-0KF00-0AAD [oime Sotvare, PCS 7. SIMATIC
256 KB e SIMATIC Manual Collection B3 6ES7 998-8XCO01-8YE2
1 MB 6ES7 952-1KKO00-0AA0 update service for 1 year
2 MB 6ES7 952-1KL00-0AA0 Current "Manual Collection" DVD

and the three subsequent
4MB 6ES7 952-1KMO0-0AAQ updates
16 MB 6ES7 952-1KS00-0AA0 automation system - Design

and application"
32 MB 6ES7 952-1KT00-0AA0

German 6ES7 498-8AA00-8AB0
64 MB 6ES7 952-1KY00-0AA0 .

English 6ES7 498-8AA00-8BB0
MPI cable 6ES7 901-0BF00-0AA0
For connecting SIMATIC S7 and
the PG through MPI; 5 m in length
IF 964-DP interface module 6ES7 964-2AA04-0AB0

For connecting an additional
PROFIBUS subnet;

for CPU 414-3, CPU 414-3 PN/DP,
CPU 416-3, CPU 416-3 PN/DP,
CPU 417-4
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