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Annex 1 orthe Report

to the clmnnr::ilmy.
Certificate
Z10 067803 0020 Rev. 00

Safety-Related Programmable System
SIMATIC Safety System

Manufacturer:

Siemens AG
Gleiwitzer Str. 555

D-90475 Nurnberg

Report No.: SN92961C-A1
Revision 1.16 dated 2020-03-04

Testing Body:
TUV SUD Rail GmbH

Munich, Rail Automation
TUV SUD Rail GmbH Barthstrasse 16
Rail Automation D-80339 Manchen
Digttal
. von e bong. Certification Body-
e TUV SUD Product Service GmbH
09:53:29.40T00' Ridlerstrale 65
Jiayi Dong D-80339 Manchen

Technical Certifier
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Heaponee INTR controlled way due to CRITICAL FAULT
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SIS
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Control and / or recovery of Process due
to NON-CRITICAL FAULT

safety
actuators

Mitigate | Dontinmon, ¥ Passive protection layer

Fire and Gas . .
System Active protection layer

Incident _1

| sis

Emergency
Shutdown
System

Prevent
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Operator Station (OS)
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PROFIBUS

S7 Distributed Safety
with CPU 416F-2

g“ J Standard-SMs

npog

F-Modules

F-SMs

-l

ET 200M

Standard-SMs
ET 200M

oo

—
HF-I/O module
)

o
ET 200eco

EMERGENCY
STOP burner

S7 Distributed Safety with
CPU 315F-2 PN/DP

I

F-Modules

00000

ET200S

Standard modules

ET 2008

MERGENC
STOP boiler

S7 Distributed Safety
with IM 151-7 F-CPU

F-SMs

ET 200M

Standard modules

ET 2008

EMERGENCY
STOP coal mill
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Central Engineering (ES)

Operator station (OS)

(2 I

[ =] [ =] eee [ =i

[—]
Standard Ethernet I
i Industrial Ethernet or PROFIBUS
s7 S7-400H s7 Standard S7-400
FH-System

ET2008

Standard modules

F-SMs ET200S
1 HH |] H || |] Standard SMs F-SMs Standard SMs
Standard SMs ﬂ H Il ” H
ET200M ET200M
ET200M
F-modules Fail-safe DP standar_d slave,
e.g., laser scanner, light array
ET200pro
Fail-safe PA field device
oo
Fail-safe I/O module DP/PA coupler
oo
(=
ET200eco
o P

Coal pulverizer
incinerator

Emergency OFF
Boiler protection * In standard mode
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Performance Characteristic | S7 Distributed Safety S7 F/FH Systems
Achievable safety classes SIL3/Cat.4/PLe SIL3/Cat.4/PLe
Fault tolerance feature No Yes

available

Development stage Fail-safe system Fail-safe system

Fail-safe and fault-tolerant system
Connection of fail-safe 1/O e Central s Distributed via PROFIBUS DP
¢ Distributed via PROFIBUS DP

e Distributed via PROFINET 10
(ET 2008 and ET 200pro

F-modules)
Minimum response time of F- | 50 ms 100 ms
System (dependent on
configuration)
Typical response time of F- 100 ms to 200 ms 200 ms to 500 ms

System
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Performance Characteristic

S7 Distributed Safety

S7 F/FH Systems

Communication

Safety-related master-master
communication

Safety-related master-I-slave
communication
Safety-related I-slave-l-slave
communication
Safety-related I-slave-slave
communication
Safety-related communication
between I/O controllers
Safety-related communication via
S7 connections (Industrial
Ethernet only)

Safety-related communication via
WLAN

Safety-related communication via
S7 connections (via PROFIBUS,
MPI, Industrial Ethernet, etc.)

Safety-related communication via
WLAN

Creation of safety program

In standard LAD or FBD
languages in STEP 7

In CFC (opticnal software for
STEP 7)

via Safety Matrix

Madification of safety
program in the F-CPU in
RUN mode

Currently possible in deactivated
safety mode, however, transition
to safety mode possible only by
switching the F-CPU to STOP
mode

Partially possible in deactivated
safety mode or via Safety Data
Write; change of operating mode
of F-CPU not required for
transition to safety mode

Fault reactions in the safety
program

Passivation of channels or F-1/O
F-CPU in STOP mode

Passivation of channels or F-1/O

No STOP of the F-CPU and "F-
STOP" instead, i.e., optional
shutdown of all F-Shutdown
groups of the F-CPU, or only of
the F-Shutdown groups in which
a fault was detected

Main areas of application

Operator and machine protection
Burner control

Instrumentation and control and
process industries

(can be integrated in the
PCS 7 process control system)

PR
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il o SIL a5 ons (Slaslne s tegn 5l o § Lo 5 Sl sl

SIL number Required Safety Probability of Failure

Availability (RSA) on Demand (PFD)
90% to 99% 0.1 to 0.01

1

IEC 61508 / IEC 61511 2 09% to 99.9% 0.01 to 0.001
3 99.9% to 99.99% 0.001 to 0.0001
4 09.99% to 99.999% 0.0001 to 0.00001
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W3 W2 w1

(A e I D B e I UD)

C1 .
P1 ,
c2 F1 po
cs [F1 P2
Fo
F1  LP2
C4 _P1
F2
P2

SILT — (1) = (1)

SIL2 = SIL1 = (1)

SIL3 —* SIL2 [—* SIL1

SIL4 —*| SIL3 [—* SIL2

v

(2) " SIL4 [—* SIL3

(1) : no special safety
requirements

(2) : single safety function
insufficient

Consequence severity
C1 — minor injury
C2 — serious injury or
single death
C3 — multiple deaths
C4 — avery high
number of deaths

Exposure time
F1 — rare to frequent
F2 — frequent to
continuous

Possibility of avoidance
P1 — possible
P2 — not likely

Probability of undesirable
occurrences
W1— very slight
probability

(Legend N

W2- low probability
\_ W3 —» high probability _/
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Table 1- 3 Hardware components RGP P A um > ALY
F-System F-Capable CPU Fail-safe I/O
S? _ e IM151-7 F-CPU * Fail-safe signal modules in ET 200M (decentralized
[S"sf:'t:”ted  IM 151-8F PN/DP CPU configuration)
a
e CPU 315F-2 DP ¢ Fail-safe signal modules in S7-300 station (local

configuration with a CPU 3xxF)

* Fail-safe electronic modules in ET 200S (DP
master, DP slave, | slave, |/O controller, or I/O

e CPU 315F-2 PN/DP
e CPU317F-2DP
e CPU317F-2 PN/DP

device)
* CPU319F-3 PN/DP e ET 200pro fail-safe modules (DP slave or I/O
s CPU416-2 device)
e CPU 416F-3 PN/DP * ET 200eco fail-safe /O module

* Fail-safe DP standard slaves

* Fail-safe |/O standard devices

S§7 F/FH ¢ CPU412-3H ¢ Fail-safe signal modules in ET 200M (decentralized
Systems o CPU 414-4H configuration)
e CPU417-4H ¢ Fail-safe electronic modules in ET 200S (DP slave)

(each with S7 F Systems RT | * ET 200pro fail-safe modules (DP slave)
License (Copy License)) + ET 200eco fail-safe 1/0 module

o Fail-safe DP standard slaves

Fail-safe PA field devices

20
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F-System Programming Description
Language

S7 F-LAD,F-FBD |« The primary difference between the F-LAD and F-FBD

Distributed programming languages and the standard LAD and FBD

Safety languages in STEP 7lies in the limitations in the instruction set
and data types.

+ F-application blocks from the Distributed Safety F-library or

custom F-libraries can be used.

S7 F/FH CFC ¢ Use of optional CFC software in STEP 7

Systems e Special F-blocks from the S7 F Systemns F-library must be used.
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Table 2- 1 Configuration Options for Fail-safe Systems According to Availability

System Configuration Description Availability
Option
S7 e Single-channel |Single-channel and fail-safe (F-CPU and F-/O | Standard
Distributed /0 are not redundant) availability
Safety
S7F
Systems
S7 FH e Single-channel | Single-channel switched and fail-safe (F-CPU | Increased
Systems switched I/O is redundant, F-1/0O is not redundant; in the availability
event of a fault, the system switches over to
the other F-CPU)
¢ Redundant Multichannel and fail-safe (F-CPU, PROFIBUS | Highest
switched I/O DP, and F-I/O are redundant) availability

22
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O =1
Sensor 2 |
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Table 9-1: Failure combinations

Failed component detected? Tripping of the
Sensor 1 Sensor 2 Sensor 3 F-Al 1 F-Al 2 sa?g;ﬁ;ggon
X No No X No Yes (not required)
No X No
No No X
X No No No X
No X No
No No X
X X X Yes Yes Yes
X Yes Yes X X
Yes X Yes
Yes Yes X
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NORMAL STATE: DURING TEST:
1003 architecture Bypass closed Bypass open
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) 1002 "\ System has to trip
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SIMATIC §7-1500

ST7-1516F-3 PN/DP

ET 200SP (DI 8, F-DI 8, F-DQ 4)

Contactors

Paosition switch 1 Position switch 2

Acknowledge button

Start
Stop

Acknowledge

Two-hand control panel

Actuator
Push Exclusive DR Emergency  Exclusive OR Indicator
button sensorleft stop sensorright light
push button
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X8 i = = Channel 0
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SM 336; SM 336;
Al 6 x0/4 ... 20 mA HART Al 6 x0/4 ... 20 mA HART
L+ 1] 1 1L+ 1 L+
M Ao 2| M ™ 2 M
=TT T Vso - 3 ~ 2-Wire I 1 3 L Vs0
"RRRR CHO MO+ = 4 P Gmet Hp] S 4 - MO+ CHO
O * - Transmitter| 7 * O
il Mo- 7 5 i) P r 5 L Mo-
i i i i Vs1 6 E 6 Vs1
CH1 M1+ T ' 7 M1+ CH1
M1- ,\: 8 ; 8 ,\: M1-
Vs2 - 9 : 9 ~ Vs2
CH2 M2+ 10 i 10 M2+ CH2
M2- 11 : 1 M2-
Preassembled O - | O
bl ith Vs3 o 12 g +2-W|re i 4 12 Vs3
cable wi CH3 M3+ D13 | | Cument Hp] — 13 - M3+ CH3
front connector v 2 X -Transmitter L 2 %3
3- V1 4&\ [ 219 14 oMs-
Vs4 15 15 Vs4
CH4 M4+ 16 16 M4+ CH4
— 00— Process variable is acquired with two
M4- 17 mechanically separate sensors. 17 _ M4-
Vs5 ~ 18 18 ~ Vs5
CH5 M5+ 19 19 M5+ CH5
M5- ,\: 20 20 ,\3 M5-
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(UR: Universal Rack)
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(ER: Expansion Rack)
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(el sla JssWFunction Module-A
Yo S (‘L’-““ La Josbe o Lyl PID 8 b gl JJ:.'S | - L DU O < L

Technische Daten

c
Sl Hardware Function

g
1
85 o
x| B B Posttion detection with SSI encoders
|| X EEE Posttioning using pulseidirection interface
B v 35252 Electronic cam controllers
BB B A 350144501 1- or 2-channel counting up to 500 kHz
Bl P 3s0-2 8-channel courting up to 20 kHz
| P EESEE Controlled posttioning using rapid traverseicreep feed
BB P 3ssiss Controlier modules for universal appications
Temperature controller with integrated online self-
l“""“-‘*z optimization
...u FM 453 Posttioning with stepper motors and servomotors
IIIE M174 Isochronous PROFIBUS module for Motion Control
PLCs
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Communications processors

Bus system / Module
communication network

PROFIBUS DP ¥ CP 443-5 Extended
PROFIBUS FMS " CP 443-5 Basic ?
PROFINET/ CP 44312

Industrial Ethernet " CP 443-1 Advanced 2
Point-to-point connection CP 440

CP 441-1,CP 441-2
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(1) Mounting rail

(2) Plastic parts

(3) Bus connector (covered when shipped)
(4) Connection for local ground

Figure 2-1 Configuration of a rack with 18 slots
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No. of Available Application Characteristics

Rack Slots Buses

URT1 18 I/O bus CR
Communication or Rack for all module types in the S7-400.
UR2 9 bus ER

Racks for signal modules (SMs), receive
IMs, and all power supply modules.
The I/O bus has the following restric-

ER1 18 tions:

* Interrupts from modules have no
effect because no interrupt lines
exist.

Restricted 1/O * Modules are not supplied with 24 V,
ERs . .

bus 1.e. modules requiring 24 V cannot
be used (see technical data of the

modules).

ER? 9 * Modules are neither backed up by
the battery in the power supply
module nor by the voltage applied
externally to the CPU or receive IM
(EXT.BATT. socket).
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1/O bus, Rack for all module types in the S7-400
segmented Segmented except receive IMs.
Ch2 18 | communication CR The I/O bus is subdivided into 2 1/0 bus
bus, continuous segments of 10 and 8 slots respectively.
1/0 bus Racks for all 37-400 module types ex-

CR3 4 Communication CR In standard cept receive IMs. CPUs 41x-H only in

bus systems stand-alone operation.
Subdivided CR or | Rack for all $7-400 modules except
1/O bus, .
seamented ER for compact in- | send IMs.
UR2-H 2% gmentec stallation of a fault- | The I/O bus and communication bus are
Gommunication

tolerant system | divided into 2 bus segments, each with 9

bus, segmented slots.

UR &,
Ml e s gle Jde s S ail o ST-00 cbe e 0 S5 2 5 d s Ul 2 S

URI
UR2
UR2H
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Consulting, des

T ‘ElEEEEEEEEEEEEEELE]E

T2 3 4o clf7 e o o1 12y1ay14)1sy16 1718

1

123456?39011231456?

290 mm 190 mm & ®|
]
4

40 mm

|': 465 mm
- 482,5mm

Y

(1)+32) /0 bus
(3)+(4) Communication bus

Figure 2-2  URT rack with 18 slots and URZ with 9 slots
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Rack UR1 UR1 UR2 UR2

GES7 400-1TAD1- 6EST7 400-1TA11- | GEST 400-1JAD1- BES7 400-1JA11-

0AAD 0AAD 0AAD 0AAD
Mumber of single-width slots 18 18 9 9
Dimensions W x H x D {mm) 482.5x 290 x 27.5 482.5x 290 x 27.5 257.5x 200 x 27.5 257.5x 290 x 27.5
Material of the mounting rail Sheet steel Aluminum Sheet steel Aluminum
Weight (in kg) 4,1 3,0 2,15 1,5
Busses /O bus and communication bus
UR2-H s,

Sla b glls pldS p a8 50 e eslliul dan gt S Ly ol S5 gl s e S5 s Ol 4w S5 00
s 32 S5 ol 5L s UR2 & o ailes Sl o2 Sl AdL 0 Ol 4 b

335 e eslizal (87-400H) Redundant
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Design of the UR2-H
The following figure shows the design of the UR2-H rack with 2x9 slots.

® @
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o
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[
™
o
o
-4
oo
ow
1T

[ =

200 mm 190 mm

|
E ®]

40 mm
- 465 mm |
- 482.5 mm -
(1n System |
(2) System |l

Figure 2-3  Rack dimensions
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o UR2-H s, Slakis
Specifications of the UR2-H rack
Rack UR2-H UR2-H
GEST7 400-2JA00-0AAD BES7 400-2JA10-0AAD

Mumber of single-width slots 2x9 2x9

Dimensions W x H x D (mm) 482.5 x 290 x 27.5 482.5x 290 x 27.5

Material of the mounting rail Sheet steel Aluminum

Weight (in kg) 4.1 3,0

Busses Segmented O bus,

segmented communication bus

[_-g_.g_;_).l.L..l'l_’g_TLF»M'R_;'IJ.:E-Mll.ﬁJ__gjll.ﬂdﬂll.nj:.j.l_’g..jﬁnnJLﬁngi..atd‘JQtﬂMI_]RLgLﬁnj‘_;dﬁ_j

IM-S s CPU . > « Joile wled cdisd eslin wnss 5 Ole 0 81 iiomas sl o e 5 24
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|

290 mm 190 mm j (D

(M
(2)
(3)
4
(5)

—y
r4Dmm %
= 465 mm
- 482,5 mm
Segment 1
Segment 2

I/O bus segment 2
Communication bus
I/O bus segment 1

Figure 2-4 CR2 rack
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Specifications of the CR2 rack

Rack CR2
Number of single-width slots 18
Dimensions W x H x D {mm) 4825 x 200 % 27.5
Material of the mounting rail Sheet steel
Weight {in kg) 4.

Busses

Segmented 110 bus,
full-length communication bus

Only one power supply module required
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Design of the CR3

ddks
Ji i
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290 mm 190 mm J

“k’

Specifications of the CR3 Rack

pation Projects:

! 40 mm i = ===
115 mm
CR3 <, claric

Rack CR3
Number of single-width slots 4
Dimensions W x H x D (mm) 132 x 290 x 27.5
Material of the mounting rail Sheet steel
Weight (in kg) 0,75

Busses

IO bus and communication bus
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ER1 rack with 18 slots and ER2 with 9 slots
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ER2 ,ERI 5, clasie

Specifications of the ER1 and ER2 racks

Rack ER1 ER1 ER2 ER2
BEST 403- BEST 403-1TA11- | GEST 403-1JA01- | BEST 403-1JA11-
1TADT-0AAD DAAD Q0AAD O0AAD
Number of single-width 18 18 a 9
slols
Dimensions 482.5 x 200 x 482.5 x 290 x 257.5x 290 x 257.5x 290 x
W Hx D (in mm) 27.5 27.5 2715 275
Material of the Sheet steel Aluminum Sheet steel Aluminum
mounﬂng rail
Weight (in kg) 3.8 2.5 2.0 1,25
Busses Restricted 'O bus
a‘ L . = s - . . {" - . {" ‘1
.J.A.‘tdn._,'l.......ul_., J..ull.:dnu_rmL}.!thﬁJJL ;_Fll"’*‘ '.._.l_.,ll_- S J__g.Le-h
Modules Racks Racks
UeR2 L untun2 | umew | G2 | ERT-ERZ
CR as ER as ER*
Power Supply Medules L L L L] L]
CPUs L L ]
Send IMs L L ]
Receive IMs [ ] L ] .
Signal Modules L] L] [ ] L ] L ]
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Racks of the S7 - 400

Usable in
Type of Rack Central Extension
rack rack
UR1/UR2
(UniversalRack) | Pbis |
Yes Yes
CR2
(Central Rack) P bus, Segment 2
Yes No
ER1/ER2
Goonsongos) | o
No Yes
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Operating voltages
5VDC and 24 VDC
$7-400 viabackplane bus S7-400
power supply > c”)"roggles (DC
module
Load current via
front connector
Line voltage:
120/230 VAC
with supply Load current power
isolator supply
or 24 VDC
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Redundant st ;L gl
3.2 Redundant power supply modules

Order numbers and function

Table 3- 1 Redundant power supply modules

Type Order number Input voltage Output voltage See section

PS 407 10A R BEST407-0KRO0-0AAD 85 to 264 VAC or 88 to 5VDC/10 A and 24 VDC/1 A | 3.8 (Page 72)
300 vDC

PS 407 10A R BEST 407-0KR02-0AA0 |85 to 264 VAC or BB to 5VDC/10 A and 24 VDC/1 A | 3.9 (Page 75)
300 vVDC

PS 405 10A R BEST7405-0KR00-0AAD 19.2 10 72 VDC 5 VDC/10 A and 24 VDC/1 A | 3.14 (Page 88)

PS 405 10A R 6EST 405-0KR02-0AAD 19.2 to 72VDC S5VDCNO0 A and 24 VDC/1 A | 3.15 (Page 90)
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Redundant operation

Using two power supply modules of type PS 407 10A R or PS 405 10A R, you can design a
redundant power supply for a rack. We recommend this if you want to increase the
availability of your programmable controller, particularly if you are operating it on an
unreliable power system.

Designing a redundant power supply

Redundant operation is possible with any of the S7 CPUs and racks described in this
manual. STEP 7 as of V4.02 is also required.

To design a redundant power supply, insert a power supply module into slots 1 and 3 of the
rack. You can then insert as many modules as can be supplied by a single power supply
module. In other words, in redundant operation all the modules can only draw a total of 10 A.

Features

The redundant power supply of an S7-400 has the following characteristics:
® The power supply module features an inrush current in accordance with NAMUR.

® FEach of the power supply modules can take over the supply of power to the whole rack if
the other one fails. There is no loss of operation.

® Each of the power supply modules can be exchanged while the system is in operation.
No loss of power and no peak stress occurs with the effective voltages when the modules
are removed or inserted.

Each of the power supply modules monitors its function and sends a message f it fails.
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1 CPU 414-1
3 analog input modules SM 431;Al 16 x 16 bits
5 digital input modules SM 421;D1 32 x 24 VDC
6 digital input modules SM 422;D0 32 x 24 VDC/0.5A
1 send IM, IM 460-0

Jaile 2 (S ras 0L >

Module Quantity +5 VDC (Max. Current Consumption
Values)
| / Module | Total
CPU 417-4 1 2600 mA 2600 mA
SM 431; Al 16 x 16 bits 3 700 mA 2100 mA
SM 421;DI 32 x 24 VDC 5 30 mA 150 mA
SM 422;D0O 32 x 24 VDC/0.5A 6 200 mA 1200 mA
IM 460-0 1 140 mA 140 mA
Total 6190 mA
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From the data in the table, you can see that you must install a power supply
module PS 407 10A (for connection to 120/230 VAC) or PS 405 10A (for
connection to 24 VDC) in the rack, to cover the current consumption calculated
here.

Al Bl T gl 5l i e ol sl o g B 0 P8 sle oSl 5l S s s

J_-':'-r LFL‘“—:‘ '}_,.-".5 LF); _;l_;.; JlJ.ﬁ _;} ll.ﬁ L’S_’rrﬂll- _:l L;— l.-l:.l _;} LJ_;IJ' _;l_;.; 2BAT l.;a-]-'ll-'-"' _;J‘ '.“?_-"-;_3-&- J-—-I!:'-r LFL‘“—:‘

__j_j_,‘f'ﬁ,;_‘:l_j_g._;ljh

-

20 & el SSlesil O g a5 5505 DlalS ealinl 3 4 & el

Backup Battery
Order number 6ES7971-0BA0D
Type 1 x lithium AA
Rated voltage 36V
Rated capacity 2.3 Ah
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Why is a battery fault signaled when you insert a back-up battery,
even though the battery is new?

Description:

With the S7-400 lithtum batteries are used. In the case of lithium batteries with this technology a
certain passivation film develops over long periods of storage which affects the immediate
functioning of the battery. Under certain circumstances this can lead to an error message when
the power supply unit is switched on. The power supply units of the S7-400 are able to clear the
passivation film of the lithtum battery through a defined loading of the battery. This process can
take a few minutes. Once the passivation film has been cleared and the lithium battery has
reached its rated voltage, you can acknowledge the error message of the power supply unit with
the FMR button.

Since the storage time of the lithium battery is usually not known, we recommend the following
procedure:
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Since the storage time of the lithium battery is usually not known, we recommend the following
procedure;

Insert the backup battery in the battery compartment.

Acknowledge any battery failure message from the power supply unit with the FMR
button.

If you cannot acknowledge the battery failure, wait a few minutes and try again.

If you still cannot acknowledge the battery failure, remove the battery and short-circuit
them for 1 to a maximum of 3 seconds.

Replace the battery and try once again to acknowledge with the FMR button.

When the display of the battery failure message goes off, the battery is (are) ready to
operate.

If the display of the battery failure message does not go off, the battery is (are) empty.
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Replacing the Backup Battery

Replacing the Backup Battery
1.
2.
3.

Discharge any static charge by touching a grounded metal part of the S7-400.
Open the cover of the power supply module.

Using the loop(s), pull the backup battery/batteries out of the battery
compartment.

79



a,l_'g\ut dmation Projects. .
‘,L"_ ‘ ‘ e ' i “SSeagy
Loty o "

d executing of Industri

4. Insert the new backup battery/batteries in the battery compartment of the power
supply module.

Ensure correct polarity of the battery/batteries.
5. Switch on battery monitoring with the BATT INDIC slide switch.

If You ... ...Then
have a single-width power supply module, set the BATT INDIC switch to
BATT.
have a double or triple-width power supply module set the BATT INDIC switch to
and want to monitor a backup battery, 1BATT.
have a double or triple-width power supply module set the BATT INDIC switch to
and want to monitor both backup batteries, 2BATT.

6. Press the FMR button.
7. Close the cover of the power supply module.
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Using Backup Batteries
You should change the backup battery once a year.

Observe the usual regulations/guidelines for disposing of lithium batteries in your
country.

Backup batteries should be stored in a cool, dry place.

Backup batteries can be stored for ten years. If they are stored for a longer period,
however, a passivation layer may form.

Rules for the Care of Backup Batteries

You must observe the following rules to avoid hazards in the care of backup
batteries:
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Replacing a Power Supply Module

Slot Numbering

If you have provided the modules in your system with slot numbering, you must
remove the number from the old module when replacing it and apply the number to
the new module.

Removing the Module (Ignore Steps 1 and 2 When Using Redundant Power
Supply Modules)
1. Set the CPU mode switch to STOP.

When you replace the power supply module in an ER, the CR may remain in the
RUN state, depending on CPU programming. You can back up the data in the
ER via the EXT. BATT. socket of the receive IM.

2. If you wish to back up the data in the CPU, you can use the EXT. BATT. sacket
of the CPU (see Reference Manual, Chapter 1).

Set the standby switch of the power supply module to O (0 V output voltages).
Set the line disconnector to OFF.

Remove the cover.

Remove the backup battery/batteries if applicable.

Disconnect the power supply connector from the power supply module.

Loosen the mounting screws of the module.

Swing the module out.

© @ NSO W
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Installing a New Module
Check the voltage selector switch.
Attach the new module of the same type and swing it downwards.

Screw the module on.

Check that the power disconnector is set to OFF and the standby switchto O .
Plug in the power supply connector at the power supply module.

Insert the backup battery/batteries, if applicable.

Close the cover.

Set the power disconnector to ON.

© ® N ;A R b=

Set the standby switch of the power supply module to | (output voltages at rated
value).

10.Set the CPU mode switch to RUN if applicable.

How the S7-400 Behaves after Exchanging Modules

If an error occurs after replacing a module, you can read out the cause of the error
from the diagnostic buffer.
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PS 405 4A (BES7405-0DA01-0AA0) |PS 407 4A (6ES7407-0DA01-0AAD)

PS 405 4A (BES7405-0DA02-0AA0) | PS 407 4A (BES7407-0DA02-0AA0)

PS 405 10A (BES7405-0KA01-0AA0) |PS 407 10A (6ES7407-0KAD1-0AAD),
release =5

PS 405 10A (BES7405-0KA02-0AA0) | PS 407 10A (BES7407-0KAD2-0AAQ)

PS 40510AR (6ES7405-0KR00-0AA0) |PS 407 10AR  (BES7407-0KR00-0AAQ),
release =7

PS 405 10AR (BES7405-0KR02-0AA0) |PS40710AR (BES7407-0KR02-0AA0)

PS 405 20A (6ES7405-0RA01-0AA0) |PS 407 20A (6ES7407-0RA01-0AAD)
PS 407 20A (6ES7407-0RA02-0AAD)

P.S Ja b il slgiomd
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Strain-relief assembly

i

Serow for the strain-

relief assembly

93



Consulting, designing and executing of Industrla.l g\ut(nnatlon PI‘O]CCtb
PROCESS CONTROL HOME

AR ) Lll B

0 o~ )
Programming , Maintenance , Training : :
Akb_Oveisifar@yahoo.com

e

,‘,a_vA‘

Lo




PROCESS CONTROL HOMEE
Programming , Maintenance , Training

s INTE
s DCSV
s 1 DC24V

AL

Al o () S 2 )

Al dad DS g s ST

NP S T E.F'L_.i"-’_ _;ll.'g;—.'ﬁ ;_:_;E—’f"

95



PROCESS CONTROL HOME

Programming , Maintenance , Training

s e o5 45 Jasl-0

A SG | P
sl T INTE
-, DCSV

Sl 1 DC24V

96




s ¢ > Over voltage

hled dgas | S8 AR S gm g pde D 0 S S ol Ll Sy ol o

-

o | P
iy, INTF
=, DC5V

s s DC24V

97



Consulting, designing and executing of Indqétj‘fi'ajé%\utc}iréation Projects:
PROCESS CONTROL H , WS ]

— I - .}:,,.
i 5 - sniproen ) B "
Programming , Maintenance , Training :

Akb_Oveisifar@yahoo.com

om0 st e el Slme pE S w2l 2 0 S AL e

g
.JJ_’,_-

() s 2 i

o
aFe s J oSl B QJ"-”" S g oemee gl Jaile sbed sl 0 e

el s o edz Overload L ol os Jlasl s 23 b Y B B . 1

o BT P
sl T INTE
o3 Sete  DCSV

iy, 1 DC24V

98



Sooks s b5 22 S50 8 e o oz Overload L el Uil e 4 SV 3, a5 Sl - opl

Al e e ool 2 G LED ol s 5

e oAl
st D INTE
a0 DCSV

o5 Seks 1 DC24V

99



Consulting, designi d executing of Industrla;g\ut
PROCESS CONTROL HOME

ation Projects:
- L{ i : -
s a - " '..“ "_\,\_Ju ¥ b
Programming , Maintenance , Training

Akb_Oveisifar:_" A

o5 Swte 1 DC24V
s l'—,' ¥ JJ_’E_},L: Pl e 5 0 51: Overload ||_| F nll.u Jlas! LJ.JJ “ 24V L.Ju gF'L” ol .,.|||

doe s L3 L FMR LS il o a8l 0l S ool oo sl e ol a0 b s s s o ls

S NG P
et D INTF
o5 Sets 1 DCSV

o5 Swte 1 DC24V




Consulting, designing ¢
PROCESS CONTROL HOM }-?

Programming , Maintenance , Training

Akb_Oveisifar@yahoo

Loeas S5k S o e cdz Overload U el,s Jlal W SV 24V 51, a5 Sley ol

des L3 L FMR WS cool o ol s onl oo sl e Gl nd B b s e S ojls

Al o e el ol W LED ) ey 00 a3 Js




Consulting, designing and executing of Indt_!t_ifié\llg%\ut
PROCESS CONTROL HOM! ' U Sal

R ;‘.\;u"\-:l..il,'r'T‘l

dmation Projects: .
Ll e 2 - S

- eV RN

Programming , Maintenance , e AR b

T

Akb_Oveisifar@yahoo.com

Meaning of the LEDs

The meaning of the LEDs on the power supply modules is described in the tables below. The
following section contains a list of the faults indicated by these LEDs and notes on how to
acknowledge the faults.

LEDs INTF, 5 VDC, 24 VDC

Table 3-2  LEDs INTF, 5VDC, 24 VDC

LED Color Meaning
INTF Red | Lights up in the event of an internal fault
5VDC green | Lights up as long as the 5 V voltage is within the tolerance limits
24 VDC green | Lights up as long as the 24 V voltage is within the tolerance limits
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LEDs BAF, BATT1F, BATT2F

Power supply modules with two backup batteries have the following indicators:

Table 3-4  LEDs BAF, BATT1F, BATT2F

LED Color Meaning

BAF Red | Lights up if the battery voltage on the backplane bus is too low and the
BATT.INDIC switch is at the 1 BATT or 2 BATT position

BATT1F Yellow | Lights up if battery 1 is empty or if the polarity is reversed or if the battery
is missing, and the BATT.INDIC switch is at the 1 BATT or 2 BATT
position

BATTZ2F Yellow | Lights up if the battery 2 is empty, if the polarity is reversed, or if the
battery is missing, and the BATT.INDIC switch is at the 2 BATT position
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Backup voltage to the backplane bus

The backup voltage is either supplied by the backup battery or fed externally into the CPU or
receiver IM. In its normal state, the level of the backup voltage is between 2.7 V and 3.6 V.

The backup voltage is monitored at the lower limit. Violation of the lower limit is indicated by
the BAF LED and reported to the CPU.

BAF lights up if the backup voltage on the backplane bus is too low. Possible causes of this
include:

¢ Battery (batteries) empty or battery polarity has been reversed.

e External supply via CPU or receive IM is defective or supply from secondary power

supply module is defective or missing.

® Short-circuit or overload on the battery voltage.
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Table 3- 5 Function of the operator controls of the power supply modules

Control Function
FMR button For acknowledging and resetting a fault indicator after correcting the fault
Standby switch Switches the output voltages (5 V VDC24 VDC) to 0 V by intervening in the
control loop (no mains disconnection).
. | Output voltages at nominal value
o Qutput voltage 0 V
Switches Used for setting LEDs and battery monitoring
BATT.INDIC Where one battery can be used (PS 407 4A, PS 405 4A):
* OFF: LEDs and monitor signals inactive
« BATT: BAF/BATTF LEDs and monitor signals active
Where two batteries can be used (PS 407 10A, PS 407 20A, PS 405 10A, PS
405 20A):
* OFF: LEDs and monitor signals inactive
« 1 BATT: Only BAF/BATT1F LEDs (for battery 1) active.
+ 2 BATT: BAF/BATT1F/BATT2F LEDs (for batteries 1 and 2) active.
Battery For backup battery (batteries)
compartment

Power connection

3-pin connector for the power main
(do not pull and plug under power)

10
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Table 3-6  Error messages of the power supply medules

Type of fault/error LED

Module error INTF
5VvDC
24 VDC

Backup battery fault Power supplies with 1 backup battery:
BAF
BATTF

Power supplies with 2 backup battery:
BAF
BATTI1F
BATT2F
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INTF, 5§ VDC, 24 VDC LEDs

INTF
LED

LED
DC5V

LED
DC24V

Cause of fault

Remedy

D

D

D

Standby switch in (') position

Set standby switch to the |
position

Line voltage missing

Check line voltage

Internal fault, power supply module
defective

Replace power supply
module

Cutoff after overvoltage on 5V or non-
permissible external supply

Disconnect from mains and
reconnect after

approximately 3 minutes; if
necessary, remove external

supply

Power supply module operated in wrong
slot

Install the power supply
module in the correct slot
(slot 1)

Short-circuit or overload on 5V

Switch off the power supply
module, remove the source
of the short-circuit; after
approximately 3 seconds,
the power supply module
can be switched on with the
standby switch or via the
power system.”

Overvoltage on 24 V

Check if there is an
external supply; if not,
replace power supply
module.

10
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D" Short-circuit or overload on 5V and 24 V | Check the load on the

and overheating power supply module.
Remove module if
necessary. Wait 5 minutes
before switching the power
supply module again.

H If the standby switch is set to the Remove all modules;

() position, illegal external supply on 5V | determine which module is
faulty.

If the standby switch is set to the | Check the load on the

position, short-circuit or overload on 24 V. | power supply module.
Remove module if
necessary.
B Voltage restored after short-circuit or Press FMR button:
overload on 5 V if faults occur in operation | Flashing changes to steady
light

Dynamic overload on 5V Check load on the power
supply module. Possibly
remove modules.

B Voltage restored after short-circuit or Press FMR button:
overload on 5V and 24 V if faults occur in | Flashing changes to steady
operation light

B Dynamic overload on 5V and 24 Check load on the power

supply module. Possibly
remove modules.

D = LED is dark; H = LED lights up; B = LED flashing;

10
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Figure 3-2

P.S 407 4A J55k IS olos

Mounting screw

LEDs INTF, BAF,
BATTF,

5VDC,24VDC

FMR button (Failure Message Reset)

Standby switch (does not cut off mains)

Under cover

Battery compartment

Switch BATT. INDIC, BATT,
OFF

3-pin power connector

Mounting screw

Operator controls and indicators on the PS 407 4A
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- LEDs INTF, BAF,
= BATTF,
bcsv 5VDC,24VDC
- FMR button (Failure Message Reset)
! Standby switch (does not cut off mains)
Under cover
Battery compartment
sz s Switch BATT. INDIC, BATT,
gz OFF
3-pin power connector
Mounting screw

Figure 3-2  Operator controls and indicators on the PS 407 4A
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Polarity reversal of L+ and L-

The polarity reversal of L+ and L- with supply voltages of between 88 and 300 VDC has no
effect on the function of the power supply. The connection should be made as described in
the instructions in the Installation Manual.

Input parameters
Input voltage
* Nominal value 120/240 VDC
20/240 VAC
* Permissible range 88 to 300 VAC
85 to 264 VDC
(varying voltage input)
Output parameters
Output voltages
* Nominal values 5.1/24VDC
Output currents
* Nominal values S5VDC:4 A
24VDC: 0.5 A
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Operator Controls and Indicators on the PS 407 10A and the PS 407 10AR

PS407 VA

OO B Securing screw

407 DeAD 1 DD

LED displays INTF,
BAF, BATT1F, BATT2F,
DC5V,DC24V

FMR button (Failure Message Reset)

! Standby switch (no disconnection from
¢ power)
s s | Below cover

+

Battery compartment

BATT. INDIC switch,
2 BATT, OFF, 1 BATT

by
5

a

3-pin plug-in power supply connector

Securing screw

Figure 3-4  Operator controls and indicators of the PS 407 10A and PS 407 10AR
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Power connection

An AC connector is used for connecting the PS 407 10A and the PS 407 10A R to both an
AC and a DC supply.

Polarity reversal of L+ and L-

The polarity reversal of L+ and L- with supply voltages of between 88 and 300 VDC has no
effect on the function of the power supply. The connection should be made as described in
the instructions in the Installation Manual.

Input parameters

Input voltage

¢ Nominal value 110/230 VDC
20/230 VAC

e Permissible range 88 to 300 VAC
85 to 264 VDC
(varying voltage input)

Output parameters

Output voltages

« Nominal values 5.1/24VDC

Output currents

« Nominal values 5VDC: 10 A
24VDC: 1.0A

11




Operator controls and indicators on the PS 405 4A

DO %

=y

i

Figure 3-8

Mounting screw

LEDs INTF, BAF,
BATTF,
5VDC,24VDC

FMR button (Failure Message Reset)

Standby switch (does not cut off mains)

Under cover

Battery compartment

Switch BATT. INDIC,
BATT, OFF

3-pin power connector

Mounting screw
Operator controls and indicators on the PS 405 4A
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Input parameters
Input voltage
« Nominal value 24\VDC/48V/60V
+ Permissible range Static: 19.2t0 72 VDC
Dynamic: 18.5to 75.5 VDC
Nominal input current 2/1/0.8 A
Overvoltage resistance In accordance with DIN VDE 0160, curve B2
Output parameters
Output voltages
+ Nominal values 5.1/24 VDC
Output currents
Nominal values 5VDC: 4 A
24VDC:0.5A

11
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CPU S7-400
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Label with module name, product
version, abbreviated order number and
firmware version

LED indicators INTF, EXTF,
BUS1F, FRCE, RUN, STOP,
BUS2F, IFM1F, IFM2F

Slot for memory card
with memory card

Operating mode switch

MPI/Profibus DP interface Module slot with

interface module 1

Module slot with
interface module
2

Profibus DP interface

Incoming external buffer voltage
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L S7-400 sal5il5 o,lailisl sl CPU

SIMATIC S7-400 CPU 412-1

SIMATIC 57-400 CPU 412-2

SIMATIC S7-400 CPU 412-2 PN

SIMATIC 57-400 CPU 414-2

SIMATIC S7-400 CPU 414-3

SIMATIC S7-400 CPU 414-3 PN/DP

SIMATIC §7-400 CPU 416-2

SIMATIC 57-400 CPU 416F-2

SIMATIC S7-400 CPU 416-3

SIMATIC S7-400 CPU 416-3 PN/DP

SIMATIC §7-400 CPU 416F-3 PN/DP

SIMATIC 57-400 CPU 417-4




Technical data: S7-400 CPUs

CPU

Dimensions (mm)
Slots

Order No. group: 6ES7
Firmware

Work memory
Integrated
Instructions

For program

For data

Processing times

Bit operation

Word operation
Fixed-point operation
Floating-point operation

Bit ies, timers,
Bit memory

S7 timers/counters

|EC timers/counters
Address ranges

o

1/0 process image
Digital channels
Analog channels

DP interfaces
Number of DP interfaces
Number of DP slaves

Plug-in interface modules

PN interfaces

Number of PN interfaces

PROFINET 10
PROFINET with IRT
PROFINET CBA

TCPIP

ubp

1SO-on-TCP (RFC 1006)

CPU 412-

288 KB
48K

144 KB
144 KB

0.075 ps
0.075 ps
0.075 ps
0.225 ps

4 KB
2048/2048
e

4 KB/4 KB
4 KB/4KB

412-2X).
V5

512 KB
84K

256 KB
256 KB

32768132768

204812048

1 (MPI/DP)
32

412-2EK.
Vvé

1MB
170K
512KB
512KB

1 (MPI/DP)
32

1 (2 ports)

50 x 290 x 219
2
414-2XK. 414-3XM.
V5 V5
1MB 2.8MB
170K 460K
512KB 1.4 MB
512KB 1.4 MB
0.045 ps
0.045 ps
0.045 ps
0.135 ps
8KB
2048/2048
e
8KB/8KB
8KB/8KB
65536165536
4096 /4096
1 2
96 96 each
1xDP
L

CPU 412-2 | CPU412-2 | CPU 414-2 | CPU 414-3 | CPU 414-3 | CPU 414F-
PN PN/DP 3 PN/DP

25x290x 219
1

412-1X.

V5

414-3EM. 414-3FM.
V6 V6

4 MB
680 K
2MB
2MB

1
125 each
1xDP

1 (2 ports)
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CPU 416-2 CPU 416F-2 | CPU416-3 »

Dimensions (mm) 25x290x 219
Slots 1
Order No. group: 6ES7 416-2XN.
Firmware V5
Work memory
Integrated 5.6 MB
Instructions 920K
For program 2.8MB
For data 2.8 MB
Processing times
Bit operation 0.03 ps
Word operation 0.03 ps
Fixed-point operation 0.03 ps
Floating-point operation 0.09 ps
Bit ies, timers,
Bit memory 16 KB
S7 timers/counters 204872048
|EC timers/counters e
Address ranges
[e} 16KB/ 16 KB
/0 process image 16 KB/ 16 KB
Digital channels 1310721131072
Analog channels 819218192
DP interfaces
Number of DP interfaces 1
Number of DP slaves 125
plug-in interfaces
PN interfaces
Number of PN interfaces
PROFINET IO
PROFINET with IRT
PROFINET CBA
TCPIP
upp
1S0-on-TCP (RFC 1006)
Web server

L]

Data set gateway

416-2FN.
V5

50x 290 x 219
2

416-3XR.

')

11.2MB
1840K
5.6 MB
5.6 MB

2
125 each
1xDP

\ AR NNEE

CPU 416-3
PN/DP ?

CPU 416F-3 CPU417-4 ™
PN/DP

50x290x 219
2

416-3ES. 416-3Fs. 417-4XT.

V6 V6 V5

16 MB 30MB
2680K 5M

8 MB 15MB
8 MB 15MB

0.018 ps
0.018 ps
0.018 ps
0.054 ps

16 KB
2048/2048
)

16 KB/
16 KB

16 KB/
16 KB

1310721131072
8192/8192

1 3
125 each
2xDP

1 (2 ports)
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CPU412-1
e RAM288KB
¢ MPI/PROFIBUS DP-Master-interface

e Memory Cardslot
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* RAM 1 MB

¢ MPI/PROFIBUS DP-Master-Interface

e 2 Additional PROFINET ports

e Memory Card slot

CPU412-2PN
a2l o Profinet L, oo 4, 342 CPU
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CPU414-3DP
ks s 132w Profibus -DP L, & 41,15 CPU

RAM 2.3 MB

MPI/PROFIBUS DP-Master-Interface

2 Additional PROFIBUS DP-Interfaces

Slot for additional IF-Module

Memory Card slot
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<

RAM 16 MB

MPI/PROFIBUS DP-Master-Interface

Additional PROFIBUS DP-Interface

Additional PROFINET Interface
Slot for additional IF-Module

Memory Card slot

416-3PN/DP

I, o &L o Profinet , Profibus sls L, 4 340x CPU
waed 005 2l I 5 slas )l
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CPU Lol slaFius 3o pF oo LB edli) 5 50 00mms 5 55 sla,n S
2ged oyl a2t Sl m ermmes g aliile VL pae o) 4 Ul

RAM 30 MB

MPLPR.OFIBUS DP-Master-Interface

3 Additional PROFIBUS DP-Interfaces

2 slots for additional IF-Modules

Memory Card slot
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CPU sequence for memory reset
The CPU performs the following processes for memory reset:

+ ltdeletes the user program from work memory and in load memory (integrated
RAM or RAM Card).

+ It deletes all counters, flags and timers (except the time).

+ It performs a hardware selftest.

e ltinitializes the hardware and system program parameters, that is, its intermnal
default settings. Some of the configured defaults are taken into account.

* When a FLASH Card is inserted and after the CPU memory reset is completed,

the CPU loads the user program and the system parameters from the FLASH
Card to work memory.
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e Load memory:

The load memory can be divided into the external and the internal load memories. The internal
load memory is a RAM memory which is integrated into the CPU. Blocks can be transferred
from the programming device (PG) to the load memory in the CPU with "PLC/Load". The main
memory is updated here at the same time, whereby the runtime-relevant code and datablocks are
transferred to the main memory.

The load memory can be extended via a RAM memory card or a flash memory card. The
memory card then acts as the external load memory.

If vouhave a flash memory card plugged in, transfer blocks to the external load memory with
"PLC =Load user program onto memory card". However, in the case of "PLC =Load user
program onto memory card", the CPU has to be set to STOP mode first before the user program
can be transferred.

If vou have a RAM memory card inserted, the program can be transferred to the CPU via "PLC
= Load".

The main memory is also updated here at the same time, whereby the runtime-relevant code and

data blocks are transferred to the main memory. The internal RAM load memory is filled first.
The other blocks are only written to the RAM memory card when it is full.
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Expanding the load memory with a memory card:

The following points determine the decision on which memory card to use:

Do vou wish to retain the user program on the memory card when the power is OFF and
without a back-up battery? If so. this would necessitate the use of a flash memory card.

Warning;
If yvouuse a flash memory card without back-up batteries, the blocks in the RAM part of the load
memory and the data (main memory and system memory) will be lost when the power is OFF.

Do vou wish to be able to change the user program in RUN mode, andis the program too
big for the internal RAM? If so. this would necessitate the use of a RAM memory card. When
using a RAM memory card. the system must be battery-operated so as to back up the RAM
memory card data and the data in the internal RAM if there is a power failure.
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Structure and function of the Memory Card

Order numbers

The order numbers for memory cards are listed in chapter 6 of the technical
specification.

Configuration

The memory card is slightly larger than a credit card and protected by a strong
metal casing. It is inserted into a front slot of the CPU. The memory card casing is
encoded to allow only one position of insertion.

What is stored on the Memory Card?
The following data can be stored on the memory card:

+ User program, that is, blocks (OBs, FBs, FCs, DBs) and system data

+« Parameters which determine the behavior of the CPU

« Parameters which determine the behavior of the |/O modules.

In STEP 7 V5.1 or higher, all project data on suitable Memory Cards.
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Types of Memory Cards for S7-400

Two types of memory card are used in the S7-400:
e RAM cards

+ Flash cards (FEPROM cards)

Note

Non-Siemens memory cards cannot be used in the S7-400.

What type of Memory Card should | use?

Whether you use a RAM card or a Flash card depends on your application.

Table1-4 Types of Memory Cards

If you ...

want to store the data in RAM and edit your | use a RAM card
program in RUN,

want to backup your user program use a Flash card
permanently on the memory card (without
backup battery or outside the CPU),
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To use a RAM card and load the user program, you must insert it into the CPU
slot. The user program is loaded with the help of the programming device (PG).

You can load the entire user program or individual elements such as FBs, FCs,

OBs, DBs, or SDBs to the load memory in when the CPU is in STOP mode or
RUN.

All data on the RAM Card are lost when you remove it from the CPU. The RAM
card does not have a built-in backup battery.

If the power supply has a functioning backup battery or an external backup voltage
is supplied to the CPU via the “EXT. BATT.” socket, the contents of the RAM card

are retained after power is switched off, provided the RAM card stays in the CPU
and the CPU stays in the rack.
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Flash Card

With a Flash card, you have two options of loading the user program:

+ Set the CPU to STOP using the mode selector, plug the Flash card into the
CPU, then load the user program with

STEP 7 "PLC —> Load User Program to Memory Card”.

+ Load the user program into the Flash card in offline mode at the programming
device or adapter and then insert the Flash card into the CPU.

You can only reload the full user program using the Flash card. You can load
smaller program sections into the integrated load memory on the CPU using the
programming device. In the case of extensive program changes, you must always
reload the Flash card with the full user program.

The Flash card does not require a backup voltage, that is, the information stored
on it is retained even when you remove the Flash card from the CPU or if you
operate your S7-400 system without a buffering function (without backup battery in
the power supply module or “EXT. BATT."” socket of the CPU).

159



,_ executmg of Industl‘la,_ n- ation PI‘OJ ects
. 11 ¥

Changing the Memory Card
To change the memory card:

1. Set the CPU to STOP.

2. Remove the memory card.

Note

If you remove the memory card, the CPU requests a memory reset in a 3-sec
seqguence, which is indicated by the flashing STOP LED. This sequence cannot be
influenced by error OBs.

3. Insert the "new” memory card.

4. Reset CPU memory.
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DI*16 AC120V
DI*16 DC24V
DI*16 AC120/230V
DI*32 DC24V
Table 4- 1 Digital input modules: overview of features
Features SM 421; SM 421; SM 421; SM 427, SM 421; SM 421; SM 421;
DI 32xDC DI 16xDC DI 16xAC DI 16xUC Dl 16xUC DI 16xUC Dl 32xuc
24V 24V 120V 24/60 Vv 1200230 V 120/230 V 120v
(-1BLOx-) {-TBHOx-) (-SEHO0-) (-TDHOO0-) (-1FHO0-) (-1FH20-) (-1ELDO-)
Number of 32 D 16 DI; isolated | 16 DI; isolated | 16 DI; isolated | 16 DI; 16 DI; 20
inputs isolated in | ingroups of | ingroups of  |in groups of  |isolated in | isolated in isolated in
groups of 8 1 1 groups of groups of groups of
32 4 4 8
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Specifications of the SM 421; DI 32 x DC 24 V

Dimensions and weight

Dimensions W x H x D (mm) 25x290x 210
Weight Approx. 500 g
Module-specific data

Number of inputs 32

Cable length

* Unshielded Max. 600 m

* Shielded Max. 1000 m
Voltages, currents, electrical potentials

Nominal electronics supply voltage L + Not required

Number of simultaneously controlled inputs 32

Electrical isolation

* Between channels and the backplane bus Yes

» Between channels No

Permissible potential difference
* Between different circuits 75VDC /60 VAC

Isolation test voltage
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+ Channels against backplane bus and load voltage | 500 VDC
L+
Current consumption
=+ From the backplane bus (5 V) Max. 20 mA
Power loss of the module Typ. 6 W
Status, interrupts, diagnostics
Status display Green LED per channel
Interrupts None
Diagnostic functions None
Injection of substitution values No
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SM 421 DI 32 - 24 VDC o 5 3 clasis

Sensor selection data

Input voltage

* Nominal value 24 VDC

* For"1" signal 13to 30V

* For"0" signal -30to S5V
Input current

+  With "1" signal 7 mA

Input delay

* At"0"to "1" transitions 1.2t04.8ms
*  With"1" to "0" 1.2t0 4.8 ms
Input characteristics In accordance with IEC 61131-2; Type 1
Connection of 2-wire BEROs Supported

* Permissible quiescent current Max. 1.5 mA
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DO*16 AC20/120 VAC-2A
DO*16 DC20/125V-1.5A
DO*16 AC120/230-2A

DO%*32 DC24V-0.5A

Table 4-2  Digital output modules: overview of features
Features SM 422; SM 422; SM 422, SM 422; SM 422, SM 422, SM 422;
DO 16xDC DO 16xDC DO 32xDC DO 32xDC DO 8xAC DO 16xAC | DO 16xAC
24VI12A 201125115 | 24V/05A | 24V/I05A | 1200230 VI5 | 120/230 W/ | 20-120 W/ 2
A A 2A A
{-1BH1x) (-SEH10) (-1BLO0) (-7BLOD) (-1FF0Q) (-1FHOO) (-5EHOQ)
Number of | 16 DO; 16 DO; 32D0; 32 DO; 8 DO; isolated | 16 DO; 16 DO;
outputs isolated in isclated and | isolated in isolated in in groups of 1 |isolated in | isolated in
groups of & reverse groups of groups of groups of groups of
polarity 32 8 4 1
protection in
groups of 8
Output 2A 1.5A 0.5A 05A S5A 2A 2A
current
Nominal 24vDC 2010 125 24vDC 24vDC 120/230 VAC | 120/230 20 1o 120
load voltage VDC VAC VAC
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Specifications of the SM 422; DO 32 x DC 24 V/0.5 A

Dimensions and weight

Dimensions W x H x D (mm) 25x290x 210
Weight Approx. 600 g
Module-specific data

Number of outputs 32

Cable length

* Unshielded 600 m

+  Shielded 1000 m
Voltages, currents, electrical potentials

Nominal electronics supply voltage L + 24 VDC

Nominal load voltage L+ 24VDC

Aggregate current of the outputs (eight outputs per supply group?)

Upto 40° C Max. 4 A

Upto 60° C Max. 2 A

Electrical isolation

* Between channels and the backplane bus Yes

+ Between channels No
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Permissible potential difference
* Between different circuits 75VDC /60 VAC

Isolation test voltage

* Channels against backplane bus and load voltage | 500 VDC

L+
+ Load voltage L+ against backplane bus 500 VDC
Current consumption
=3 | + From the backplane bus (5 V) Max. 200 mA
» Power supply and load voltage L+ (no load) Max. 30 mA
Power loss of the module Typ.4'W
Status, interrupts, diagnostics
Status display Green LED per channel
Interrupts None
Diagnostic functions None
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Actuator selection data
Output voltage
*  With "1" signal Min. L + (-0.3V)
Output current
* For signal "1"
Rated value 500 mA

Permissible range

5 mA up to 600 mA

+ With "0" signal (residual current) Max. 0.3 mA
Output delay (resistive load)

+ At"0"to "1" transitions Max. 1 ms

+  With "1" to "0" Max. 1 ms
Load resistance range 48 to 4 kQ
Lamp load Max. 5 W

Wiring two outputs in parallel

* For redundant load control

Supported (only outputs of the same group)

* For performance increase

Supported (only outputs of the same group)

Triggering a digital input Supported
Switching frequency
*  With resistive load Max. 100 Hz
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Table 5-1  Analog input modules: overview of features
Features SM 431; SM 431; SM 431, SM 431; SM 431; SM 431; SM 431;
Al8x13bit | AI8x14bit | AI8x14bit | Al16x13 | Al16x168 | AI8xRTD | Al 8 x 16 bit
(-1KF00-) | (-1KF109) | (-1KF20-) bit bit 16 bit (-TKF00-)
(-OHHO-) (-7QHO0-) | (-7KF10-)
Number of inputs 8AlforUn |[8AlforU/l |8AlforUN |16 inputs 16 Al for 8 inputs 8 inputs
measureme | measureme | measureme U/temperat
nt nt nt ure
4 Al for 4 Al for 4 Al for Measurame
resistance | resistance/t | resistance nt
measureme | emperature | measureme 8 Al for
nt measureme | nt resistance
nt measureme
nt
Resolution 13 bits 14 bits 14 bits 13 bits 16 bits 16 bits 16 bits
Measuring method | Voltage Voltage Voltage Voltage Voltage Resistance | Voltage
Current Current Current Current Current Current
Resistance | Resistance |Resistance Resistance Temperatur
Temperatur Temperatur e

e
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Specifications of the SM 431; Al 8 x 13 Bit

Dimensions and weight

Dimensions W x H x D (mm) 25x290 x 210
Weight Approx. 500 g
Module-specific data

Number of inputs 8

*  With resistance-type sensor 4

Cable length

* Shielded Max. 200 m
Voltages, currents, electrical potentials

Nominal load voltage L+ Not required

Constant measured current for resistance-type Typ. 1.67 mA

sensor

Electrical isolation

* Between channels and the backplane bus Yes

* Between channels No

Permissible potential difference

* Between inputs and MANA (UCM) 30 VAC
* Between input (UCM) 30 VAC
« Between MANA and M-internal (UISO) 75VDC /860 VAC

Isolation test voltage
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* Between inputs and MANA (UCM) 30 VAC

* Between input (UCM) 30 VAC

» Between MANA and M-internal (UISO) 75VDC /60 VAC
Isolation test voltage

» Between bus and analog section 2120 VDC

* Between bus and chassis ground 300 VDC

» Between analog section and chassis ground 2120 VDC
Current consumption

* From the backplane bus (5 V) Max. 350 mA
Power loss of the module Typ. 1.8 W

Formation of analog values

Measuring principle

Integrating

Integration/conversion time/resolution (per channel)

(Does not go into the response time)

* Programmable

Yes

» Noise suppression f1 in Hz 80/50

* Integration time in ms 16,7 /20

» Basic conversion time in ms 23/25

* Resolution (including overshoot range) 13/13 bit
Measured value smoothing Not supported
Basic execution time of the module, in ms (all 184 / 200

channels enabled)
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Specifications of the SM 432; AO 8 x 13 Bit

Dimensions and weight

Dimensions W x H x D (mm) 25x 290 x 210
Weight Approx. 650 g
Module-specific data

Number of outputs 8

Cable length

+ Shielded Max. 200 m
Voltages, currents, electrical potentials

Supply voltage of the electronics L + 24 VDC

Nominal load voltage L+ 24 VDC

* Reverse polarity protection Yes

Electrical isolation

* Between channels and the backplane bus Yes
» Between channels No
» Between channels and load voltage L+ Yes

Permissible potential difference

+ Between the outputs (UCM) 3VvDC

» Between S- and MANA (UCM) 3VDC

» Between MANA and M-internal (UISO) 75VDC /60 VAC
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Insulation tested

» Between bus and L+/M 2120 VvDC
» Between bus and analog section 2120 VDC
» Between bus and chassis ground 500 VDC
» Between analog section and L+/M 707 VDC
» Between analog section and chassis ground 2120 VDC
» Between L+/M and chassis ground 2120 VDC
Current consumption
=3 | + From the backplane bus (5 V) Max. 150 mA
» Power supply and load voltage L+ (with nominal Max. 400 mA
load)
» Power supply and load voltage L+ (no load) Max. 200 mA
Power loss of the module Typ. 9 W
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Local Connection Remote Connection
Send IM 460-0 460-1 460-3 460-4
Receive IM 461-0 461-1 461-3 461-4
Max. number. of connectable 4 ” n 4
EMs per chain
Max. distance 5m 1.5 m 102.25 m 605 m
5V transfer No Yes No No
Max. current transfer per inter-

- 5 A - -

face
Communication bus transmission Yes No Yes No
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Table 6- 3 Cable for different connections

Connection type Maximum (total) line
Iength
Local connection with 5 V transfer via IM 460-1 and IM 461-1 15m
Local connection without 5 V transfer via IM 460-0 and IM 461-0 5m
Remote connection via IM 460-3 and IM 461-3 102.25m
Remote connection via IM 460-4 and IM 461-4 605 m
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Figure 6-1 Example: Configuration with send IMs, receive IMs and terminators
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IM 460-0

Overview

» Send interface module for central expansion to 5 m

» Transmission of P and K bus

» Can be plugged into the central controller

» Up to 8 expansion racks can be connected (up to 4 per interface)
» Can be used exclusively with IM 461-0

Application

The IM 460-0 interface module is intended for use as a send IM for central connection over short
distances of up to 5 m. It transfers data from both the P-bus and the C-bus to the expansion racks.

The IM 460-0 is intended for use only in association with the IM 461-0 interface module (in the
expansion racks).
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Design

The IM 460-0 interface module can be inserted into the following central controllers:

« TURIL,
« TUR2and
« CR2.

Up to 8 expansion units can be connected (up to 4 per interface). Up to 6 IM 460-0 units can be
plugged in per central controller.
The module has:

3 LEDs for indicating faults.

2 interfaces for connecting the expansion lines via 468-1 connecting cable.
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IM 460-0

Overview

» Receive interface for centralized expansionup to 5 m
» TransmissionofP and K bus

» Canbe plugged into expansionrack

» Tobe used exclusively with IM 460-0

Application

The IM 461-0 interface module is intended for use as a send IM for central connection over short
distances of up to 5 m. It receives data from both the P-bus and the C-bus.

The IM 461-0 interface module is intended for use only in association with the IM 460-0
interface module (in the central controller).
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The IM 461-0 interface module can be inserted into the following expansion modules:

URL,
UR2.
ER1 and
ER2.

The module has:

2 LEDs for indicating faults.

1 interface (input) for connecting the 468-1 connecting cable of the upstream interface
module.

1 interface (output) for connecting the 468-1 cable to the downstream interface module.
At the last interface module on the line, a terminating connector must be plugged into this
interface.

Coding switch for setting the number of the rack.
Battery in feed socket for connecting an external battery when replacing the rack power

supply.

204



Consulting, designing and executing of Industx‘la,l g&utcm?atlon PrOJects

PROCESS CONTROL HOME
Programming , Maintenance , Training
Akb_Oveisifar@yahoo.com

i b JAM JJ.S.\.».P}LE:'—&L-::-&} s bes - LED 6>‘MuIM;'J_l RS

Operator controls and indicators on the send IM

Table 6-6  Operator controls and indicators on the send IM

LEDs Meanlng

EXTF LED (red) | Lights up in the event of an external fault. Line 1 or line 2 is faulty (terminator
missing or broken cable)

C1LED (green) |[Line 1 (via front connector X1, connection 1) is correct.

C1 LED (flashing [ An EU in the line is not ready for operation because

green) * The power supply module is not switched on or

* A module has not yet completed the initialization process
C2 LED (green) [ Line 2 (via front connector X2, connection 2) is correct.

C2 LED (flashing | An EU in the line is not ready for operation because
green)

* The power supply module is not switched on or
* A module has not yet completed the initialization process

Front connectors | Connector (output) for line 1 and line 2
X1and X2 X1 = upper front connector; X2 = lower front connector

The LEDs EXTF, C1 and C2 do not light up if the terminator is not inserted or the line is

interrupted when in POWER ON mode. In this case the IM 460 identifies an unoccupied
interface.
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IM 461-0 .- LED

Operator controls and indicators of the receive IM

Table 6-7  Operator controls and indicators of the receive IM

LEDs Meanlng
INTF LED (red) Lights up if a rack number > 21 or = 0 was setL.
Lights up if you have changed the rack number under voltage.

EXTF LED (red) Lights up in the event of an external fault (line fault, for example, if the terminator
is not inserted or if a module has not yet completed the initialization process).

DIP switch DIP switch to set the number of the mounting rack.

Front connector Upper connector (input) for the cable from the previous interface module.

X1

Front connector Lower connector (output) for the cable to the next interface module or for the
X2 terminator.
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LEDs
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Under cover

Connector X1:

Port C1
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Do not plug terminating resistor connector!

IM4610 |f;

INTF
EXTF

DIP switch

ouT

»»»»»»»»

Dl f\( R

O (s

Position of the operator controls and indicators of the IM 460-0 and IM 461-0

207



dmation Projects: .
e YR

‘.._zx:;hg;rﬁ:;;a;}.dwjtmiélﬁl-ﬂ oo m AS e alee Ve LS wmies IS5 0 o8 akailes

. . )_-l 5_; ﬂ_;an.:l
Specifications of the IM 460-0 and IM 461-0
Maximum line length (total) 5m
Dimensions W x H x D (mm) 25 x 290 x 280
Weight
+ IM460-0 600g
. IM461-0 610g
Current consumption from the
S7-400 bus 5 VDC
« IM 460-0 Typ. 130 mA
Max. 140 mA
« IM461-0 Typ. 260 mA
Max. 290 mA
Power loss
« M 460-0 Typ. 650 mW
Max. 700 mW
« IM461-0 Typ. 1300 mW
Max. 1450 mW
Terminator 6EST461-0AADO-7TAAD
Use only with IM 461-0 and IM 461-3.
Backup current None
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Position of the operator controls and indicators of the IM 460-1 and IM 461-1
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IM 460-1

Overview

+ Sendinterface module for central expansionto 1.5m

» TransmissionofP bus

» Withvoltage supply for expansion units

» Canbe plugged into the central controller

+ Upto2expansionracks canbe connected (up to 1 per interface)
* Canbe used exclusively withIM 461-1

Application

The IM 460-1 interface module is intended for use as a send IM for central connection over short
distances of up to 1.5 m. It transfers data from the P-bus only to the expansion racks.

The IM 460-1 is intended for use only in association with the IM 461-1 interface module (in the
expansion racks).
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Design
The IM 460-1 interface module can be inserted into the following central controllers:
« URI,

» UR2and
« CR2.

No more than 2 expansion units can be connected (1 per interface). No more than 2 IM 460-1
units can be plugged in per central controller.

The IM 460-1 supplies the modules in the connected expansion units with the 5 V supply voltage
(max. 5 A perinterface). In this case, there mustbe no power supply modulein the downstream
expansion units.

The module has:

» 3 LEDs for indicating faults.
» 2interfaces for connecting the expansion lines via 468-3 connecting cable.

212



Consulting, designing executmg of Industl‘la,_ m- ation PrOJects
PROCESS CONTROL HOME » LL th .

IN 461-1

Overview

» Receive interface connection for centralized extensionupto 1.5 m
» TransmissionofP bus

o Withvoltage supply for expansion units

*+ Canbe plugged into expansion unit

» Canonly be used with IM 460-1

Application

The IM 461-1 interface module is intended for use as a receive IM for central connection over
short distances ofup to 1.5 m. It receives data from the P-bus only.

The IM 461-1 interface module is intended for use only in association with the IM 460-1
interface module (in the central controller).
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Design

The IM 461-1 interface module can be inserted into the following expansion modules:

UR1,
UR2,
ER1 and
ER2.

It supplies the modules in its expansion unit with the 5 V supply voltage (max. 5 A). The power
supply module is omitted here.

The module has:

» 3 LEDs for indicating faults.

» 1interface (input)for connecting the 468-3 connecting cable of the upstream interface
module.

» Codingswitch for setting the number of the rack.
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Specifications of the IM 460-1 and IM 461-1

Maximum line length (total) 1.5m

Dimensions W x H x D (mm) 25 x 290 x 280

Weight

« IM460-1 600g

« IM461-1 610g

Current consumption from the 57-400

bus 5 VDC

« M 460-1 Typ. 50 mA, max. 85 mA

o IMA461-1 Typ. 100 mA, max. 120 mA
Power loss

« 1M 460-1 Typ. 250 mW, max. 425 mW
. IM461-1 Typ. 500 mW, max. 600 mW
Fower supply for ER Vi5 A per line

Backup current None

IM461-3 ; IM 460-3-~
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Overview
» Sendinterface module for distributed expansionto 102 m
» TransmissionofK and P bus
» Canbe plugged into the central controller
» Upto 8 expansionracks canbe connected (up to 4 per interface)

Canbe used exclusively withIM 461-3

Application

The IM 460-3 interface module is intended for use as a send IM for distributed connection over
remote distances of up to 102 m. It transfers data from both the P-bus and the C-bus to the
expansion racks.

The IM 460-3 is intended for use only in association with the IM 461-3 interface module (in the
expansion racks).
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Design

The IM 460-3 interface module can be inserted into the following central controllers:

« URI,
e TUR2and
« CR2.

Up to 8 expansion units can be connected (up to 4 perinterface). Up to 6 IM 460-3 units can be
plugged in per central controller.

The module has:

3 LEDs for indicating faults.

2 interfaces for connecting the expansion lines via 468-1 connecting cable.
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IM 461-3

Overview
» Receive interface for distributed expansionupto 102 m
o Transmissionofdata from the P-bus and C-bus

» Canbe plugged into expansion rack
» Tobe used exclusively with IM 460-3

Application

The IM 461-3 interface module is intended for use as a send IM for central connection over
remote distances of up to 102 m. It receives data from both the P-bus and the C-bus.

The IM 461-3 interface module is intended for use only in association with the IM 460-3
interface module (in the central controller).
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The IM 461-3 interface module can be inserted into the following expansion modules:

« URI,

« UR2,

« ER1and

« ER2.
The module has:

2 LEDs for indicating faults.

1 interface (input) for connecting the 468-1 connecting cable of the upstream interface
module.

1 interface (output) for connecting the 468-1 cable to the downstream interface module.
Atthe last interface module on the line, a terminating connector must be plugged into this
interface.

Coding switch for setting the number of the rack.

Battery in feed socket for connecting an external battery when replacing the rack power

supply.
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Specifications of the IM 460-3 and IM 461-3

Maximum line length (total) 102.25 m
Dimensions W x H x D (mm) 25 x 290 x 280
Weight
+ IM460-3 630g
+ IM461-3 620 g
Current consumption from the S7-400 bus 5 VDC
« IM480-3 Typ. 1350 mA
Max. 1550 mA
+ IM461-3 Typ. 590 mA
Max. 620 mA
Power loss
« IM480-3 Typ. 6750 mW
Max. 7750 mW
- IM461-3 Typ. 2950 mW
Max. 3100 mW
Terminator BES7461-3AA00-TAAD
Use only with IM 461-0 and IM 461-3.
Backup current MNone

IM 461-4 , IM 460-4--

C2 ,Cl Ll o5 )5 IM 460-4 12l o od 05 26605 25 6 IM ot ol Loyt bLS )

21 e g dmeyd S 4 Jlall OGS plAS o law gl a5 LSl s
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Specifications of the IM 460-4 and IM 461-4

Maximum line length (total) 605 m

Dimensions W x H x D (mm) 25 x 290 x 280

Weight

- IM460-4 630 g

« IM461-4 620 g

Current consumption from the S7-400 bus 5 VDC

« M 460-4 Typ. 1350 mA
Max. 1550 mA

- IM461-4 Typ. 590 mA
Max. 620 mA

Power loss

- IM460-4 Typ. 6750 mW
Max. 7750 mW

- IM461-4 Typ. 2950 mW
Max. 3100 mW

Terminator BEST461-4AA00-TAAD

Backup current None
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Sei gooslized Sipg 03 0 311 C1, C2 ON cli-u

Asl o dle 2o s »:Cl, C2 OFF cl-
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il 0w LS S e et g i (Sl e SUIM S ol 2 2 e

LENGTH Switch Position Meaning
100 m 100 Cable length 1 to 100 m
600 250 m 250 Cable length 100 to 250 m
450 Cable length 250 to 450 m
450 m 600 Cable length 450 to 600 m

Aﬂ:h:.n_ﬁ.i._._..g.l u.r_;.‘(' L{_;Lﬁ C-L:_-_j_g...-l l..:...:.'lr...sﬂ_.g;:.ﬁ 4_| r'n.L;L |:|||'_.-{F EL:_._.R: r..L..f:ll.u LE»RI_]N L."_Jll.‘-'- __;JPLC ASLFILH_;

dobl Jls! STOP consy o1 o s
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further EU 184U,
EU 187U (central) .

s s S5 - S5 [H-
expansion | J4-IM 3123 axpansion | M 3123 axpansian | LAM 3125
unit - unit — uriit —t—
uTm IN 314 I 314
[ 85 =l ss |0 T ss [
axpansion | | |-1M 3003 expansion | LM 3003 exnansion |4 M 300-5
unit 0 unit m unit
I

Terminating conneclor TA0-1AA11

| .

ry
b 0 All 721 eonnecling cablas

s s [y
axpansion [ J-AM 3123 axpansion [N 315
unit LEs unit ug
Central mounting rack M 314 IM314

s H s B HT s pHH
M 4832 axpansion | [f-AM 3003 axpansion | f4-1M 3005
H unit 0 unit
I

([ | o | Teminaling conneclor 760-1AA11
4 3 el

Al 721 connecling cables

} To fudher 55 expansion unils idistribuled)
[max. 4 par IM 463-2)

 max&s0m — M |
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IM 467/IM467 FO Js3k

« .25 3 Profibus «s 2 X s MASTER - s Ll o S7-400 L)l Jodle ool awys
SPC HMI ¢ LET U Wism a5 LT o352 4 ST-400 o 0 ol IM ) e gs s oobe

Wl s IM ol lsaet s ST-400 Lol S 0 s Sledlbl Dol a8 s Sl ol

.Lu_',.._. ||Jj

Zony st LED——p

o om S

IM 467
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Apdeslizad AL Llg o5 (CP 443-5)Profibus 5w CP LIM -

Switch for the bus
terminating resistor

FROFIBUS DF bus cable
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il Ll o5l 35 o Las 12Mbps 6 9.6KDPS Wilss o b ol s s JWEH Ce

il e e e

Transmission Rate in | 9.6 19.2 (9375 |187.5 (500 1500 | 3000 |GO00OW | 12000
Kbps
Max. Length of a Bus | 1.000 |[1.000 |1.000 |1.000 |400 200 100 100 100
Segment in m
Max. Number of Bus | 10 10 10 10 10 10 10 10 10
Segments 1
Max. Length in m 10,000 | 10.000 | 10.000 ( 10.000 | 4.000 |2.000 |1.000 |1.000 1.000

ol oS o Jlal el il W FO Sojle (Silaseis wlsl 2 S IM ) 51 6 s o0

- B - SR S

Sender

—

O | —
O | 7| semcer [ —
|

PROFIBUS FO bus cable
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FM sl Joibo b @MT

oAb poled Al Slles 2315 e s JaSle ol @ily 3 355 oo eslitel ol Aolie plonil st 4 b JsSle o

SIS C Gl s 5 55 s IS S (SRS e S 5 VU W sla L s YL S8 sl

Function modules

Counting FIM 450-1 counter module

'

Positioning FIM 451 positioning module for rapid
traversefcreep speed drives

4

Fi 452 electronic cam controller
FM 453 positioning module

Closed-loop control FIM 455 closed-loop control module

S1epe)

Fi 456-1 DP application module

I T (T

HITHTE

0 JUOOOe.I

Lug
it
- Mgy
O b
=
L
ERy
aMn,
L]
L
e
e
tar
Ly
3
Ty
i
e
Coer
=
oy
faz
=]
[
7
ai Al
&

TG
oo

i1
Fainin

RGP UT

e

&
[
]
o
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FM450-1
SV 524V 15 mhaw b il 31 sl 3 sS55I (33 sla (udl osled Cogar (2 VY AlUST Y ol 5 U5k (!

ik 900KHZ jles 6 65 5 es STl il oo
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Which signals can the FM 450-1 count?

The FM 450-1 can count signals that are generated by the following encoders:

Incremental 5-V encoders

Incremental 24-V encoders

24-V pulse encoders with direction level
24-V initiators without direction level
e.g., light barrier or BERO
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S0 dwg g O 38 FM450-1 & 9,5

I I

K|

Light barrier
/@@@@@@@E@
EOZ OO OZ O C - _ G I

Belt B
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o o |

INTF

EXTF

CH1

CR

DR

CH2

CR

DIr

CH1IN

CH1 QU

1]

CHZIN

(CH2 U]

Fin assignmeants Lakeling strips
I:] INTF
- EXTF
E
sw B CH1
+— = cR
— " DIR
— 1=
L=
-
= "
o
P
: ™
_—;‘- Y]
‘_=" DCE.2W
_—;- DC28v CcHZ
wo® ¥
i i DIR
EEE
EEl
EE.
EER
3
ET—
o
;‘- DCE.2V
Frafic=t CHIN
= o [ 110
= 1 il
rrali 2 M2
3 CHI OUT
az
1 0 100
Fin 1] 101
e
ar
as
e
o Clill-l = i
— -
1 Fil]
=~ E i
a I:H|2I:IUT 5
s i 0
45 Z_D— r 1| 201
A7 2w |
(| 11 (|
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Terminal Name Inputs/ Function
OutpUts | 5y encoder RS | 24 V encoder, 24V pulse 24 V initiator
422, symmetrical asymmetric encoder with
direction level
1 -
b —
3 1L+ ON 24 V auxiliary voltage supply for encoders
4 ™ ON Auxiliary voltage ground to supply encoders
Counter 1
5 1A ON Encoder signal A -
6 1A ON Encoder signal /A -
7 1B ON Encoder signal B -
8 1/B ON Encoder signal /B -
9 TN ON Encoder signal N -
10 1IN ON Encoder signal /N -
11 1A ON - Encoder signal A*
12 1B ON - Encoder signal B* | Directional signal |-
13 1N* ON - Encoder signal N* | -
14 ™ OFF Ground for encoder power supply
15 52VvVDC |OFF 5.2 V encoder -
power supply
16 24 VDC OFF - 24\ encoder power supply
Counter 2
17 2A ON Enceder signal A -
18 2 /A ON Encoder signal /A -
19 2B ON Encoder signal B -
20 2/B ON Encoder signal /B -
21 2N ON Encoder signal N -
22 2 /N ON Encoder signal /N -
23 2A" ON - Encoder signal A*
24 2B" ON - Encoder signal B*, directional signal
25 2N* ON - Encoder signal N*
26 ™ OFF Ground for encoder power supply
27 52VDC | OFF 5,2 V encoder -
power supply
28 24 VDC OFF - 24V encoder power supply

FMA450-1 (gl oo 5
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FM451
aloen 5353151 8L 55 (gla b Lo 5 1) Condgo il 5 0 45T 358 oo o3l Candge J 287 glas )8 5 g5l opl
Q15 o Sl ol S el A 3lo e IS L e g 655 Sl 1 o5Y ol Ol

Aol oo Jus Sy ge 5 ¥ S S JUSTY (6lyls Jgibe opl . 558 Juatte (e ju 95-Clas ,oi5) ;Y15 (sl o5 g0

Control circuit

Load circuit
L1L2 L3
Digital outputs of the FM J
1Q0 11 1Q2 1Q3

Ter e K D\\\ k2[R
N et K4f K3 7 K2 7 K1 7

of
AEnAGIAGARD  SLOVYY WOV
M
()

Pole-changing motor
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FA451 & [XIETE Eie) J };)f
Line supply bo+]
EMERGENCY FM 451 position- |
STOP switch ing module
pmmmmmmmmmmoe- - )
| ]
| CPU
Digital outputs '
Safety Power unit | _ for channels -
device N 1Q0- 1Q3 ||

Machining stations

:[)lo@

Motion

PG/PC

7 /A/ e | A 77 _@ Encoder

__________ Mechanical
. . 1
transmission ' \
1
1

elements .
____________________________________ 1 Hardware limit

switch
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® |ncremental encoders with 5V differential signal, symmetrical

® |ncremental encoders with 24 V signal, asymmetrical

e SS| absolute encoder

Controller
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Overview of the positioning module FM451 olasein
* 3 axes, axes types:

— Linear axis

— Rotary axis

4 digital outputs per axis

4 digital inputs per axis

® Typical drives/motors:

— Standard motor, contactor-controlled
— Standard motor on frequency inverter (e.g. MICROMASTER)
— Asynchronous motor on power unit with vector control
® Position measuring systems:
— Incremental encoder 5 V, symmetrical
— Incremental encoder 24 V, asymmetrical
— SSl absolute encoder
¢ Monitoring functions:
— Operating range monitoring by means of software limit switches
— Standstill monitoring
— Encoder monitoring

— Monitoring for axis motion and target approach
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Actual velocity

d executing of Industrial Automation Projects. .

< "‘""'"'Lf N t[ ‘ .}:,,‘.. &’

oL CUERi i

-.--:" :‘!}

FM451 b 25 > blbgy

\\,

| Distance

= i -
Changeover difference

| [—]

Switch-off

| | difference|

v ' '

Changeover point Switch-off point Target
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i
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co
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Pin Name Incremental encoder Incremental encoder (5V) | Absolute encoder
(24V)
1 A* Encoder signal A - ---
2 CLS - - SSI shift clock
3 /CLS --- --- SSI shift clock inverse
4 B* Encoder signal B -—- ---
5 24 VDC Encoder supply Encoder supply Encoder power supply
6 5.2VDC --- Encoder power supply Encoder power supply
7 M Ground Ground Ground
8 N* Zero mark signal -—- ---
9 RE Current sourcing/current | -—- -—-
sinking®
10 N --- Zero mark signal ---
11 /N - Zero mark signal, inverse | ---
12 /B -— Encoder signal B, inverse | ---
13 B -— Encoder signal B -
14 /A /IDAT |- Encoder signal A, inverse | SSI data inverse
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PR

Pin Name Incremental encoder Incremental encoder (5V) | Absolute encoder
(24V)

15 A/ DAT - Encoder signal A SSl data

1) See chapter "Wiring diagram of the incremental encoder Siemens 6FX 2001-4 (Up = 24 V; HTL)

(Page 186)".
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K1 = direction positive FM 451 front [77
K2 = direction negative connector
K3 = rapid speed External @1
K4 = creep speed uvoe L @
power @10
@1
L1 = hardware limit switch lf supply etz
L2 = hardware limit switch right M @14
1000 1Q1)  1@2) 103 =mrE
s
L2 L1 101 =
102 1 ag
K4 K3 K2 K1 103 — e
"‘Em?
|tz
(e«
=2
M kI K %
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Connection diagram
FM x51 Encoder
1
15 Iﬂl A (1) ﬂ 5
— T e
13 B Q) 8
12 | | /B | | 41
10 | | N () || 3 12-pin circular connector Socket
11 N 4 Siemens 6FX2003-0SU12
I I Connection side (solder side)
| | Ground | | 1
7 10*
| | .
| +5’2 \ | | 2 * % @
6 1 1 12 15 8
Shield on Shield on
housing housing
9
1
Cable 4 X2X(0.25+2 X 1 mm2 @
(1) Twisted-pair cables 15-pin sub D connector, connection side
(solder side) metallized housing with screw
*Pins 10 and 11 are internally bridged. interlock 6FC9341-1HC
** Pins 2 and 12 are internally bridged.
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(1) Twisted-pair cables

*Pins 10 and 11 are internally bridged.
** Pins 2 and 12 are internally bridged.

Connection diagram
FM x51 Encoders
(1)
o] A
T T °
13 = () 8
> B [] 1
10 N (1) || 3 Circular connector 12-pin socket
1 N - 4 Siemens 6FX2003-0SU12
I I Connection side (solder side)
\ | Ground | \ "
7 10*
| 2av . - ©
5 1 1 12 15 8
Shield on Shield on
housing housing
9
1
Line 4 X 2 X 0.5 mm? @)

15-pin sub D connector, connection side
(solder side) metallized housing with screw
interlock 6FC9341-1HC
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Connection diagram
FM x51 Encoder
Ai
e L A {s
4 8
] e |
8 q3
7 | | Ground \ | d 10*
5 | [*+2aV || 120+ Circular connector 12-pin socket
9 . . RE = q 19+ Siemens 6FX2003-0SU12
N Shield on Shield on o Connection side (solder side)
housing housing
©
Cable 4 x 2 x 0.5 mm2 15 8
. . 9
* Pins 10 and 11 are internally bridged. 1
** Pins 2 and 12 are internally bridged. o
15-pin sub D connector, connection side
(solder side) metallized housing with screw
interlock 6FC9341-1HC
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Shield on
housing

Cable 4 x 2 x 0.5 mm2

(1) Twisted-pair cables

Shield on
housing

Connection diagram
FM x51 Encoder
.1

15 Iﬂl DAT (1) ﬁ {3

YT e T

2 2

3 | licis | | 41

7 | |Ground || q12 Circular connector 12-pin socket
5 , +24V d1 Siemens 6FX2003-0SU12

Connection side (solder side)

©

15

©

15-pin sub D connector, connection side
(solder side) metallized housing with screw
interlock 6FC9341-1HC
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Gl Ol 5 asis 55Kl gl [l w1y Cumbge Llg o S AL g~ Cam Controller ¢ Jsjb !

JSJDL#@)?M‘)OM&}:)M\;JJ
FM 452 Digital outputs trigger reactions

Ednuiion s I ANiK
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o Y e

Acte]
:
CPU
EMERGENCY ~ SuPPly system n [eru]
OFF
it "7
!
!
Safety Power
device drive

e =
IB:D |° @
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Position-based cam Time-based cam
Representation Cam length Activation time
I I S [ L S
Cam start Camend Cam start Cam end

S o i |y Cmdge bl , CAM i e o5 IS s

Cam Cam start Cam end
1 101 gm 106 um
2 100 ym 104 pm
100 pm 105 um 110 pm
| | | | | | | | | | | | | | |
Cam 1 | | S
Cam 2 | i i
Cam 3 - i i E
Track result of track 3 ; * ; I
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Pin | Name Proximity Incremental encoder Absolute encoder
switch
1 —
2 —
3 1L+ Auxiliary supply 24 V DC
4 A/DAT - Encoder signal A (5 V) SSl data
5 IATIDAT |-—- Encoder signal A inverse (5V) | SSI data inverse
6 B/CLI? - Encoder signal B (5 V) S8l shift clock input
7 MB/ICLIT |- Encoder signal B inverse (5 V) | SSI shift clock input inverse 1
8 N - Zero mark signal (5 V) -
9 IN - Zero mark signal inverse (5V) |-
10 |CLS? - - S8l shift clock output
11 |/CLS? - - SSi shift clock output inverse
12 | A" Encoder signal A (24 V) -
13 |B* - Encoder signal B (24 V) -
14 | N* - Zero mark signal (24 V) -
15 |Qo0 Digital output 0
16 (a1 Digital output 1
17 |Q2 Digital output 2
18 Q3 Digital output 3
19 | Q4 Digital output 4
20 |Qs Digital output 5
21 |Q6 Digital output 6
22 |Q7 Digital output 7
23 |52VDC |- | Encoder supply (5.2 V)
24 |24V DC |Encoder supply (24 V)
25 (M3 Encoder ground
26 | 2L+ Auxiliary supply 24 V DC
27 | Computer |-— Current sourcing/current -
Unit sinking*
28 |Qs8 Digital output 8
29 |Q9 Digital output 9

Digital output 10
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Pin Name Proximity Incremental encoder Absolute encoder
switch
31 Q11 Digital output 11
32 |12 Digital output 12
33 | Q13 Digital output 13
34 | Q14 Digital output 14
35 |Q15 Digital output 15
36 |3L+ Auxiliary supply 24 V DC
37 |10 Brake cam track enable
38 (N Length measurement/ edge detection/ set actual value on-the-fly
39 |12 Reference point switch
40 |13 Enable track signal 3
41 |14 Enable track signal 4
42 |15 Enable track signal 5
43 |16 Enable track signal 6
44 |17 Enable track signal 7
45 |18 Enable track signal 8
46 |19 Enable track signal 9
47 |10 Enable track signal 10
48 |M?3? Ground for auxiliary voltages

11n listen-in mode
2|n master mode
3 Ground connections wired on module

4 See chapter "Wiring Diagram of the Incremental Encoder Siemens 6FX 2001-4 (Up = 24 V; HTL)
(Page 174)".

asl>l
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FMA452 Js5k 4 o BV a5l s SS1 Jlas!

Connection Diagram for Incremental Encoder Siemens 6FX 2001-2
(Up=5V; RS 422)

Connection diagram

FM 452 Encoder
4 AT A 5
5 A \\_ {q 6

T, ]

6 1) ds
7 | [ N\ D
N
6 L IN ) L s
0 b N N\ L 2
| - ]

11
25 | | Ground | | r‘(ﬂo
| ||
2
+5.2V p
23 pu———|—] 1 rf12
Shield on Shield on ‘
enclosure enclosure
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FMA452 Js5k 4 Jols 24V a5l 55 oSSl Jlas

Connection Diagram for Incremental Encoder Siemens 6FX 2001-2
(Up=24V; RS 422)

Connection diagram

FM 452 Encoder

IS
B,
> >
D)
£y
(o204, ]

. |
| Tg 1) | )
i R [T 4%
8 L IN 1) || 43
o= — - 4
25 Ground d10
ot | T +24v | | J1s

: Shield to Shield to ]
housing housing
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Wiring Diagram of the Incremental Encoder Siemens 6FX 2001-4
(Up=24V; HTL)

Connection diagram

FM 452 Encoder
12t a g: A d5
13 ( 8

T ]
14 {q 3
2t | [ Ground [T
24 | | x24v L2
27 E | | RE | | 411

N , U/

Shield to Shield to
| housing housing ‘
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FMA452 J,5k 4 SSI 24V 5 SSI Jlas!

Connection Diagram for Absolute Encoder Siemens 6FX 2001-5
(Up=24V; SSI)
Connection diagram

FM 452 Encoder
4 Iﬂl DAT — 1) ﬂ i3
5 /DAT \ d4

N = 11
10 E CLS _\\ d 2
11 | |rcLs — || d 1
1
24 — q 11
| — [
— N =
|| — | ]
Shield on Shield on
enclosure enclosure
Cable, 4 x 2 x 0.5 mm2
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—

@File Test PLC View Window Help

_E ﬂ Cam controller - [FM 352 CAM (RO/511) (Setting Parameters) -- Test_AS\SIMATIC 300 Station]

==l

[- [=]x]

e | 5 ]|

Syatem of units: Imm [3 decimal places) j

Electronic cam controller

Inputs

1
E

Tracks

Bz Encaoder mrin

_A [+ @@ —

—)

Press F1 for help

Outputs

Interrupt enable

Mo. of cams:

maw. 16 cams hd l

. | Valid

=
=]

Type

Start
[mm]

End
[mm]

Lead time

[ms]

Interrupt

Distance

-100000.000

100000.000

0.0

Mone

Distance

-100000.000

100000.000

0.0

Mone

Distance

-100000.000

100000.000

0.0

Mone

Distance

-100000.000

100000.000

0.0

Mone

Distance

-100000.000

100000.000

0.0

Mone

Distance

-100000.000

100000.000

0.0

Mone

Distance

-100000.000

100000.000

0.0

Hone

Distance

-100000.000

100000.000

0.0

Mone

Distance

-100000.000

100000.000

0.0

o
1
2
3
4
5
(]
T
8
9

Distance

-100000.000

100000.000

0.0

=
=]

Distance

-100000.000

100000.000

0.0

r
~
'
'
P
P
'
'
P
P
'
'

-
-y

Distance

-100000.000

100000.000

0.0

o
s

Cancel
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<
@ Cam controller - [FM 352 CAM (R0/511) (Setting Parameters) - Test AS\SIMATIC 300 Station] (== ==]

P File Test PLC View Window Help [=][&]=]
CIETEE)
System of units: Imm [3 decimal places) -
Electronic cam controller

T
Inputs ’ —n Outputs
Jnnnnn
rs

Auyis Encoder marin Interupt enable
mnn & Nomal

-]+ C —’ - & BY incremental ¥ Missing pulses
}—‘—{ @ o _’  Inwerted
rri Cams — ™ Frame enor

— Riesolution

I

Tracks

—Encoder Type————————————— 1~ Count Direction — Monitoring
V' wire break

Press F1 for help

24V incremental

" 551 absolute

24V initiator

Distance/encoder rev.:
I 80.000  mm
500

Resolution

mm/
I 0.0400 ks

Increments/encoder rev.:

S5l

Fievolutions: I 1024 -

Eiaud rate; 125 | kHz

Frame: I 25 ~ | hitz

r Initiator Direction
& Fostive

' Megative

Cancel
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A.Oveisifar . A e R e
Akb_Oveisifar@ya 00.C

FM453
23 lg o sl Hsn b mlys 5 ESG 6lyr ek 55wl 5T IR 5 J S sl G 5 L Sl

g 03 )8 4 Jits e ¥ (gl POSITIONING (slas 5,18

Direction

Reference point switch
£

Limit switch Limit switch

E \ SW limit /
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1 Projects: &
"y ‘ :

Operator panel (OP) Programming device (PG) .
(e.g. OP 17) gslf < Lu

B Configuration package

= @

0ooo

0ooo
000 ooDoo
000 oopoo

00000

Power section

Power section
e.g. SIMODRIVE 611-A e.g. FM STEPDRIVE

and/or
SIMODRIVE, Motor (3x) Motor
e.g. 1FT5 e.g. SIMOSTEP
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A.Oveisifar |
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FM453 .

Module identifier

L] @ . [

453-3AH00OAEQ -

Product status |

Short order Ne.
(BEST 453-3AH00-0AED)

Gover

Type plate

Bus connector -

Labeling plate SIMATIC port
Front connector  Front view without con-

nector cover

0o+

oL

Measurement system ports X2 to X4

oo

Status and error displays

AR

Drive port X5

I/O port X1

L

=
=]
=]
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EMERG. Suppl cPy
STOP line o]
i ! Actuating - ;
Safety Power signal I <= T
device section | ﬂ
T T
: | =
|

Actual
position Parameteri-
== _ zing/Program-

[ L
| g
Movement : PG/PC

Motor @IEVE] { F E]]:@ Encoder

Mechanical transmis- 7~
sion elements ' Hardware limit
switch ﬁ.

i

et | @

“Parameterize FM 453"
“Function blocks”
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Encoders

Incremental or absolute encoders (SSI) may be connected to the measuring
system port.

_I_I
=
o
(&)
@
[+:]

Channel 1

00O+

[m]
e
¥

[e:]

0 0 0 0 0 O 0 O

2

gf X2 _ ©| Channel2

&% ENCODER 1 .

@é_ 105 o

" ENCODER2 | . °| GChannel3
H% x4
el ENCODER 3
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Encoder Encoder
Pin Incremental Abso- | Type | Pin Incremental Abso- |Type
lute lute

1 not assigned 9 MEXT VO
2 CLS O 10 N I
3 CLS N O 11 N_N I
4 PSEXT VO 12 B N I
5 P24EXT VO 13 B I
6 PSEXT VO 14 AN DATA_N I
7 MEXT VO 15 A DATA I
8 not assigned
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Gl ab 5ge 5 9 m Slanlys b eS JUT 5 Jows gla I ik s 5 Jlayl Sy o B0 &y K Uasle ol 65

RGO N WS

0O+t ANALOG OUT
2 STEP. CONTR.

@ (1...3)
L] fa4/1_\

18

...

...

...

...

...
@ ...

| ] [ ]
Q .:.

o:o
= 43
I % 3t
pog X5
FM 453
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Pin Name Type | Pin Name Type | Pin Name Type
1 not assigned 18 ENABLE1 0 34 not assigned
2 BS1 VO 19 ENABLE1_N o} 35 SWi1 VO
3 SW2 VO 20 ENABLE2 o} 36 BS2 VO
4 BS3 VO 21 ENABLE2_N o} 37 SW3 VO
5 PULSE1 o 22 GND 38 PULSE1_N o]
6 DIR1 0] 23 GND 39 DIR1_N o]
7 PULSE2_N o 24 GND 40 PULSE2 o]
8 DIR2_N 0] 25 GND 41 DIR2 o]
9 PULSE3 0] 26 ENABLE3 o} 42 PULSE3_N 0
10 DIR3 o 27 ENABLE3_N o} 43 DIR3_N o]
1 PWM1/BOOST1 0] 28 PWM2/BOOST2 o} 44 PWM3/BOOST3 0]
12 PWM1_N/ 0] 29 PWM2_N/ o} 45 PWM3_N/ o]
BOOST1_N BOOST2_N BOOST3_N
13 READY1_1_N | 30 READY1_2 N | 46 READY1_3_N |
14 not assigned 31 not assigned 47 not assigned
15 RF1_1 K 32 not assigned 48 RF1_2 K
16 RF2_1 K 33 not assigned 49 RF2_2 K
RF3_1 50 RF3_2 K
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Signal Names

For step drives:

PULSE[1...3], PULSE[1...3]_N Clock pulse, true and negated
DIR[1...3], DIR[1...3] N Direction signal, true and negated
ENABLE[1...3], ENABLEJ[1...3] N Enable signal, true and negated
PWM[1...3]/BOOST][1...3], Current generation, true

PWM[1...3] N/BOOSTI[1...3] N Current generation, negated
READY1[1...3]_N Ready message 1

GND Signal ground

For analog drives:

SWI[1...3] Setpoint
BS[1...3] Reference potential for setpoint (analog ground)
RF[1.1...3.1], RF[1.2...3.2] Contact for CL controller enable
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Servo Drive 4 JLas!

Connecting cable L
&
I A T N\
I I I I FM 453
I | @ | B READY?2 (channels 1 to 3)
I I -
: I I
I I I I Drive unit, e.g. SIMODRIVE 611-A
ERT=)
SIMODRIVE
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Lo

- R

YL UiEsi i

_-—-:' ;:_\!}

Akb_Oveisifar@ /ah00.con

Drive unit e.g. FM STEPDRIVE

=T

READY2

(channels 1 to 3)

=T
@(
=
i

\

B

Connecting cable

\

%ﬁi

7.

|

—_—
—_—

] Al

Step Drive « Jlzs!
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imation Projects:

Operator panel (OF)
{eg. OP 17)

oooo
oooo

Power section
e.g. SIMODRIVE 611-A

Programming device (PG)

andlor

probe

Encoder (3x)

Power saction

e.0. FM STEPDRIVE

andior

Motor {3x)
eqg. 1IFTS

Configuration package

=@

Mator
e.g. SIMOSTEP
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AL (o 15 1) 55 sm 9 b gl Al 55 e S Camdge J S (6l WL W5 S FMAG3 S s sl 7 shailes

o) sl o SIMODRIVE 611A wlbes o8 JUT laglys gl o5 JUT &K W5 cJsile ol s a5 b6 &5

SIMODRIVE 611 analog

LS o byl ST slys pl 4 o5 s & 5o 4 1, Set PoOINE U5

NE module MSD module
Extemal X111 Module, X432 BERO input X412
internal spindle encoder input Motar ancod
motor encoder output
Ready
signal
Ig " xz
QO M
Groupsignal X121 R Module,
12t, temperature Extemnal X421 X451  intemnal
monitoring 5 heat 56 A9t } oAU
53] 5 —
Pulse enable % Ene 14 M
i — 9 | En+ ﬁ} DAU 2
Drive enable 54 )
Y141 19 | En- External X441 Intemal
] F 1
[357] P15 RF 289 ;
44 | N15 Al = Relay 11
(10 | N24 HSS 221 —~—| Relay 21
:g m T A3 = Relay 31)
= T 21 Adl =~ Relay 4")
Xig1 B RESET T3 5t -
En+ - AS1 Relay 5
Seting-u T4 AG1 -~ Relay 67)
Contactor control T.5"
T80 6727 Reacy
Signaling contact - 16 :r
line contactor 3 T 674 | Fault
X171 e T.80 |
{sz | T.o" AS1—y Sign.contact
172 st} Signaling contac| Ens AS2 start inhibit
m- start inhibit
X411 X433
o0 RS232C BERQ input?)
interface
2 | Equipment bus =
* =
DC link P 600 .
. M 600 .
uz PE1] PE2

L1

L2
L3

BT =
EXIi e

AN\

Warning! If a power contactor is used between the motor and MSD module, then it must be ensured that
this contactor is always switched when it is in a no—cumrent condition. (it may only be opened
after the pulses have been canceled (terminal 663), and then 40 ms later, the contactor itself).
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ISi ; ' g A .. w3 ' YL syl
A.Oveisifar o - T =3

- :‘l}

Akb_Oveisifar@yahoo 7

MPI

Human-machine interface /
Faultdiagnosis /

Encoder interface

SSlfincremental \
STEP 7 programming \ 2ervo motor

FM parameterizing

Drive interface +/- 10V
Sequence control

Starting/stopping of positioning
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e YR

SIS (6 o Lo
.
5 <lyls s FMA453 U
External Internal connection  Label in front _3‘ J S . j)
indi abel diagram connector
indicators label ‘ I /
= EXTE . -
= INTE .: =|.. (_S"JJ-:_)‘S Lsﬁ ( )
M 21Ls
H STAT E "~ :. b
: 4 . v\.w d ksﬁ
m ML =7 _
_ ]
B 1 Pl L
u : - L
- ; L1 1READYZ
o l
i : = 2READYZ
O : 4 3READYZ
[ 3 ™
_—
_ READYE M‘
H Ty
= 110 - 110
0 BN 111
H i N i
B faz || T
] o 113
] Uz o
= 1
] =1
= 0 = an
[l 21 N
i bz leiz |
g T 213
] 213 i
. 4 310
H 30 =] .
= an =1 =
0 " " 313
H = Tad ]
= Zad
H £
u i 100
100 n
0 a1
H 101 —H =
- oo - 103
H 16 Pae |
u FaL 1
_ w
— —
00 =
B 201
= 201 in i
H 203 4“—1%|-'+
: 4 ‘HJ'_‘
L a2
i 300 +H 3g0
0 301
Ll 301 - =
5 e - aga
H 303 ‘“_L'J A
= Tz, j’
Rack No. Slot No. =

277



Consulting, designing and executing of Industl‘la,_ g\ut nation PI‘OJ ects.
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Cable Set for Incremental Encoders with RS 422 or EXEs

(for connection of linear scales)

@® Twisted pairs

15-pin sub D
15 8 connsctor, con-
necting metallic 12-pin round con-
housing side with  nector, Siemens
screw-locking connecting side
6FC9 341-1HC 6FX 2003-0CE12

FM 453 Encoder
15 (1 Q o Black () 5
14 : : A_N Brown } : 5

B @ Red
13 I 1 8
12 : : B_N Orange ; : 1
N @ Blue
10 = v 3
1 (NN Vielet_| | 4
4 I | 5y White/red | | 5
LY White/vellow | |
6 1 2 B 12
7 | | Ground White/blue | | 10
| | Ground White/black | |
9 [ 1 1
;—k[} Shield on housing jj—q

Cable4 x 2 x 0.38 +4 x 0.5 mm?

View onto crimp terminal side
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{ -‘ :J!. » - i i

Cable Set for Absolute Encoders (SSI) with a Free Cable

End
FM 453 Encoder
(1o 0 s (L o
14 o : : loet : : DATA_N
CLS N Black
2 1 1 CLS
3 . 1 CLS N \\_ Brown , | CLS.N
- | | Ground White/red | | Ground
[ ] i [
5 1 +24V \mfhltez’yellow| | o4\
|| ||
| |
A Shield on housing LL

Cable 4 x 2 x 0.38 + 4 x 0.5 mm?

View onto crimp terminal side

15 8 15-pin sub D connector, con- Ca_ble sleeve
necting metallic housing side stripped 100 mm

with screw-locking

6FC9 341-1HC
9 1

@ Twisted pairs
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3 Sy

Cable Set for SIMODRIVE 611-A Servo Drive (3 channels)

FM 453 SIMODRIVE 611-A
sh @ Yellow . 2/(9)
43 bt N Green | | 2/(65)
) I ® Bue L 2/14) | Channeld
35b 11 Violet | | 2/(56)
p-
1 rey

e I @ G I 3/9)
49 b1 N\ Pink | | 3/(65)
36h t‘# ™\ White/black ﬁ 3/(14)_| Channel 2
ab iy \___ White/brown _ | 3/(56)
17 I @ Whitefred L, 4/(9)
s0b 11 _ Whitejorenge L 4/(685)
4 I @ Whitelyellow L 4/14) | Channel3
a7 Ll White/green | | 4/(56)

I — @ Black I 1/(9)

il Brown | | 1/(g5)

bi Red ﬁ Not

il D = H 1/04) assigned

I N Orange | | 1/(36)

’_LIJ L =
Shield Cable 8 x 2 x 0.14 mm?2

View onto crimp terminal side Wire-end ferrules

@ Wires twisted in pairs and shielded

,g;}“ with designation
E E E 50-pin sub D connector Note:
2%a on metallic housing with The pins labelled 1/(...)
5°% | screw locking .
2%e are unassigned.
2oz | BFX2003-0AA00 The pins labelled 2/(...)
soa are for the 15t channel.
5205 The pins labelled 3/(...)
oo . . are for the 274 channel.
\x 7 | Shield on housing The pins labelled 4/...)

are for the 3 channel.
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n,a 1ce , Training

Cable Set for FM STEPDRIVE Stepper Drive (3 channels)

FM 453 FM STEPDRIVES
Black
5 p— @ 5 ac = 1
ag ) rown , 9
6 ; @ Red al P -
39 1| \ Orange (.l 10 TI:J
I @ Yellow g
18— a = 3 <
19 i reen 1 Q
11 ﬁ @ White/grey 4
T T
12 Ll Black/brown | | 12
40 :]j @ Blue — :
7 i Violet | | 9
M E @ Grf—)y A 2
ab 11 White | | 10 o
20 I ® White/black 5 g
21 s White/brown ! ! > 5“
o8 i @ Brown/red 4
29 I Brown/orange | | 19
9 i @ White/red —
4 I White/orange | | ;
10 i @ White/yellow P
3 L White/green | | o @
26 ﬁ @ White/blue I 5 £
o7 i Whitefviolet | 1 | ;7 &
(&}
44 @ Brown/green 4
T T
N Brown/yellow | | 12
45 jJ p— t
Shield Cable 12 x 2 x 0,14 mm?

Shield on housing

View onto crimp terminal side . 3 )
View onto crimp terminal side

ye,!

223

E H E 50-pin sub D connector 15-pin female sub D con-
H H H on metallic housing nector on metallic housing
2 H ° with screw locking with screw locking

cae 6FX2 003-0AA00 6FC9 348-THX

iis

a%a

ey

@ Wires twisted in pairs and shielded
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Cable Set for One FM STEPDRIVE Stepper Drive and
Two SIMODRIVE 611-A Servo Drives (3 channels)

FM 453 d
5 [ _\® Black P 1
8 b—t Brown || 9
. ‘I. @ Red E 2 >
39 b+ Orange |, , 10 E 5
18 I @ Yellow i 3 W
L Green |, 11 ®» O
19 | |1 E
11 i‘ /@ White/grey ﬁ 4 w
L N, Brown/black |, 12
12p LIJ LI
oab o — @ Bue [ 14
13 L Violet | | 15
16 ‘il @ White/black ; 2/(9) .
49 L White/brown | | 2/(65) < E,
36 :I: @ Brown/red i 2/(14) r 5
3 b—H \_ Brownjorange | | 2/(56) ; 5
17 I D White/yellow I 3/(9) T
1 N, White/green ' T 3/65) 21 o
50 I 1 Q &
T ©—  White/blue L 3/(14) 2| £
P White/violet | | 3/(56) g
37 ] = &}
2
Shield Cable 12 x 2 x 0.14 mm
Shield on housing . . , .
View onto crimp terminal side View onto crimp terminal side
el 50-pin sub D connec- 13-pin female sub D con- .
2 E 2 tor on metallic housing nector on metallic housing | . ’f
S with screw locking with screw locking e
238 | BFX2003-0AA00 6FC9 348-7HX .
5 %35 @ Wires twisted in pairs and shielded
307717
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Cable Set for Two FM STEPDRIVE Stepper Drives and FM 453 FM STEPDRIVES
I @ Black L 1
One SIMODRIVE 611-A Servo Drive (3 channels) M Brown 11 5
p-—
6 ﬁ @ Red i 2
39 Ll Orange | | 10
-
I —, @ Yellow I 3 s
18p— Green || 1 2
19 1 1 N c
11 ﬁ @ White/grey ﬁ 4 g
L Brown/black | | 12 w
12D — H q
PN i — @ Blue L 14 | &
13b H N Violet ! 15 ] E
40}, E AN Grey E L
7 b1 White | | 9 =
p— w
a1 I @ White/black I 2
gl 1, N White/brown | | 10
i i 2
20| - D Brown/red 3 ]
21K L Brown/orange | | 11 =
I o tored_, 5
o8 [0)] White/red = 4 O
29 s N\ Whiteforange | | 12
o5 E @ Brown/yellow ; 14
30 b1 N Brown/green Lril 15 d
17 I —\ @ Whitefyellow —  3/(9)
50b 1 White/green | | 3/(65) 2:':"39“""5
- -
4 E . White/blue ; o/ Channel
37 bt AN White/violet | | 3/(56) .
'jShl d Cable 1.2 ® 2 X 0..14 mm2
Shield on housing
View onto crimp terminal side View onto crimp terminal side
1
?'::' 50-pin sub D connec- 15-pin female sub D con-
:2: tor on metallic housing nector on metallic housing
g?n with screw locking with screw locking
° E 2 | B6FX2 003-0AA00 B6FCO 348-7THX
‘“;ii‘:?, @ Wires twisted in pairs and shielded
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mation

Projects

ot &

.

FM455

A5 o e g 53 FMAB5C s FMAB5S Jus 55 53 o8 dsl oo U8 16 (ol 31 e PID 28 o5 Jsle o)

Inputs/Outputs FM 455 C FM 455 S
Analog inputs 16" 16"
Digital inputs 16 16
Analog outputs 186
digital outputs 32

FM 455,

" a Pt 100 occupies two analog inputs. Therefore a maximum of eight Pt 100 can be connected to an

Wi |

iisiinivmaiiini " |

RADDOoD N

Eiiisiim il

[Yelelelulul=Yol

FM455C

i

1]

-

i

=]
dos
Thm
s
K
=
[
35

T

111

WO

|
i

Miciiiifi

=

FMA455S
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FM455C

JUST16 s AL JUS 16 (olyls &y8 ol il e (CONtINUES) v 5o sla o ) 51, PID Controller ¢ s -

O O Current sensor Resistance thermometer

O voltage sensor (Pt100) & b AO
O [inte 1 5 1 O [pacan . 1therma\element .ULW Lsﬂ
O |ExTF 2| -, 2 0 P I T *
O [ _IN| 3 3 L+ supply voltage 24V O N 3 L 3
[T 4| =] 41 digital input ENEE 4| — 40e  digitalinput
O [z ] 5 71_ 5 12 digital input O ho | 5| — 5 110 digital input
O jal | 8l — ] 6 13 digital input O pl ] 6| — 6 111 digital input
O (4] | T 74 digital input 0O po[ | 7= 7 12 digital input
O [s | 8| — 8 15 digital input 0O pa[ | 8| — 8 13 digital input
O e | 9| — 9 I8 digital input O ha | 9| — 9 114 digital input
0oz | 10| — 10 17 digital input O hsl ] 10— 10 15 digital input
O (e | 1| = LU digital input O hal | H|— H 16 digital input

ouT 12| — 12 1 2| g 2 M IC1+
O 13 :E] 13 o analog output 1 Ol | 13 13 Mi- 1IC1- L apy
ol | 14 14 Mana  control paint of analog circuit's O |2 14 ® 14 M2+ M1+
O [z 5| 15 Q2  analog output 2 ) I | T 5 Mz- CH2 Mi-
(N 16 16 Mays  control point of analog circuit's O (3 16 16 M3 IC3+
O [3] 17 T 17 Q3 analog output 3 Ol | 17 17 M3- 1C3= | s
o] | 18 18 Mays  control paint of analog circuit's O |4 18 18 M M3+
O |4 9l 19 Q4 analog output 4 [ — 19 19 M4- M3-
o || 20 20 Mpya  control paint of analog circuit's O |s) 20 20 M5+ o IC5+
0 |5 2| 21 Q5 analog output 5 O] 2 21 M5- 165~ | oue
o || 22 22 Maa  control paint of analog circuit's O (s 22 22 ME+ e M5+
O |8 23 23 Q6 analog output 6 [ 23 23 M6- M5-

L1 | 24 il 24 Mgy,  control point of analog circuit's 7 24 @ 24 M7e IC7+
o (7 25 T 25 Q7 analog output 7 I - 25 25 M7- 1C7- L g
ol | 26 26 Mpna  control paint of analog circuit's 0 |8 % ) 26 M8+ g M7+
O |g 27| 3 27 Q8 analog output 8 [ O 2 27 M8- M7-
[ [ 28 28 Mua  coNtrol point of analog circuit's E ;’g gg :g:’ :g:
E ;!é - :252 O COM 30 ﬂ 30 COMP+ Reference junction COMP+ Reference junction
O |9 3 T 3 Qo analog output 9 E T g 212 ﬁgyp %;Mp'
o { | 32 32 Mans  control point of analog circuit's 0 N 33 @ 33 Mo CH9 I[‘,Q:
(il 33 a 33 Q10 analog output 10 O hd 3 34M1{; CHY
0o | 34 34 Mguya  control point of analog circuit's O 35 @ a5 M1{]: CH10 mg:
0o 35 | 35 Qi1 analog output 11 - b 36 Mt o1

Ll || 3 36 Mays control point of analog circuit's o 3 37 Mil. CHM e
O fi4 7 37 Qi2  analogoutput 12 O 1l s 38 M2+ w1+ [ CHTT
O | 38 38 Mgays  control paint of analog circuit's O pos 3g Mz~ CH12 M-
E 3 i) 39 Q13 analog output 13 o O fd 40| = 40 M3+ Ic1a¥

L 40 40 Mgy, control paint of analog circuit's O 4 4 M3~ CH13 IC13-
O fi4 i 41 Ql4  analog output 14 O 1| 2 42 Mid+ Mia+ [ CHI2
O | | 42 42 Mana  control point of analog circuit's O 43 } 43 Mid— CHi4 M13—
O [y 43 T 43 Q15  analog output 15 O [ || 24 44 M5+ IC15¥
o 44 44 Maya  control point of analog circuit's ol | 45 m 45 Mi5- CH1S 1C15—
(W 45 o 45 Q16 analog output 16 ) O fiq 48 I 46 M16+ mis+ [ CHI5
E [l :«75 :? Mus  CoONtrol paint of analog circuit's ol | a7 a7 M6~ CHIE MA5—

_ 48| — M, M
4s| M 48 M mass of the supply voltage - 48 Mawa
(] 1) Connection to L+ of the left-hand front
Dj connector
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[0 conmor e - 0 35— ]

File Edit PLC Test View Options Help

ol Sensar Type Analog Inp l ES I

s
Anolog Inpit 1
* Analog Input Not Proceszed
7 Current 0 to 20 mé
Sensar Type 7 Cument 4 to 20 mé
> A = |- 'h T ol  Voltage 010 10V .
= PL100 -200...850 Degrees Celzsius
Filter Eie Pebine  Nomalze fll ~ prqgy 200556 Degress Celsius
P00 -200..123  Degrees Celsius
" Themocouple Type J
Rl o " Themocouple Type K
Input " Themocouple Type 5
F'an_ameters Hefergnce " Themocouple Type B
e ‘%l;r;fsg:alure " Themocouple Type B
" Free Thermozouple
Wwirebreak Monitoring
[F On
Claze
< | 1 :
Press F1 for help. IWIWI— A

.
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A.Oveisifar .
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LS o 5 PID G J e s baglys 5 s ACUALON i, 1 51kl s LK 55 &8 ol S JUT 5 5

(B} Controller module - FM 355 C = Il
File Edit PLC Test View Options Help

RS | 1]
P Fm3s5 C == ES

Module Parameters

I.-’-‘n.nalog Input 1 'I IContmIIel 1 vl

Contraller Type

' Fixed Setpoint or Cazcade
" Three-Component

= Ratio or Blending

I.t'-‘malog Output 1 vl
P H B
Signal Type Analog Outp X

" Oto20ms
)_ —E—D—) " 4to20mb

Errar Cantral Cartraller & D10V
Signal Algorithrn Dutput

A0 10Y

QK I Cancel | Help

—

< | m

| [
Press F1 for help. CAPS [NUM A
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D13 5 g Calises sla 651 2l LPID ls O o (ol > 0K FM455C L 5

Module Parameters |
Analog [nput 1 ;I Contraller 1 ;I Analog Oukput 1 ;I
Controller Type

' Fixed Setpoint or Cazcade
" Three-Component
{~ Ratio or Blending

> o |5

Errar Contral Controller
Signal Algorthm — Output
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FM455S

SALJUS 16 olyls &8 cpliasl o (Step) sl b sls o sl » AL 16 PID Controllerdssl ¢ Jsjle ol

00000000000 Joodooooood 0doodooooood 0oooodooood

R I

Aol o od ys ol s J S 61 DO 25216

Supply voltage 24V
digital input

digital input

digital input

digital input

digital input

digital input

digital input

digital input
Supply voltage 24V
open digital output
close digital output
open digital output
close digital output
open digital output
close digital output
open digital output
close digital output
open digital output
close digital output
open digital output
Supply voltage 24V
close digital output
open digital output
close digital output
open digital output
close digital output
open digital output
close digital output
open digital output
close digital output
open digital output
close digital output
Supply voltage 24V
open digital output
close digital output
open digital output
close digital output
open digital output
close digital output
open digital output
close digital output
open digital output
close digital output
Supply voltage 24V

B i e e e e i i i e SN e e S e el

Control channel 1

Control channel 2

Control channel 3

Control channel 4

Control channel 5

Control channel 6

Control channel 7

Control channel 8

Control channel 9

Control channel 10

Control channel 11

Control channel 12

Control channel 13

Control channel 14

Control channel 15

Control channel 16

Mass of the supply voltage

00000000000 O00ODOO0DO000000 Ooooooooood Ooooooooodd

OMHA

L

T

E;LHEUULI&@@IL@@@L@L@@@HHHH
£

1)

Current sensor Resistance thermometer
voltage sensor (PH100)
1 thermal element
2
3
419 digital input
5 110 digital input
6111 digital input
T M2 gigital input
8 13 digital input
9 14 gigital input
10 115 digital input
1 16 digital input
12 Mie 1C1+
13 M- e L o
oMz Mi+
15 M2- Mi-
16 M3+ IC3+
17 m3-  CH3 163- | s
18 Mar o M3+
19 M4- M3-
20 M5+ 1C5+
21 s O 1C5- L opg
22 MBr M5+
23 M6- M5
24 M7+ 1c7+
25 M7- M7 1IC7- | oy
26 MB+ M7+
27 M8~ M7-
28 IC+ Ic+
g‘g I[E,;(-)MFH Reference junction Icc(-)MFH Reference junction
31 COMP-. COMP-.
32 Mg+ 1co+
33 Mg CHO 1ce- | opg
34 M0+ oo Mg+
35 M10- Mg-
36 Mif+ 11+
a7 mn- CH1 (o3
3/ Mi2e M1+
39 Mi12- M11-
40 M13+ 1C13+
41 mi- CHB 1613- | pyqq
42 M4+ CH14 M13+
43 M14- M13-
44 M15+ 1C15+
15 wis- OIS 1C16- ~yge
46 MiB+ o M5+
47 M16- M15-
48 Maya

1) Connection to L+ of the left-hand front
connector
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RABERET SR cxﬁwvfu;@bjssﬁjﬁmiisuZme s J 28 4 0y oo dole opl slas 4,8
b o ol ol 0Ll sl &SP b )3 1y by Ll e codd o sl b a5 b L o e i b IS O s

J}&GAcJW‘SSRLg‘c\j))‘cf.:.hdj’;sd)Jﬁubu)b Jﬁ@uwd%bowuﬁ&fﬁb@
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. 4

._-‘n Sy

D13 5y Calibes sla 651 2l LPID ls O o (ol > 0K FM455S L 5

Module Parameters |

IAnang Iriput 1 vI ( IEontroller 1 - I ‘?

— Controler Tupe
% Fixed Setpoint or Cascade C. ™ Step Controller without Position Feedback

" Three-Companent Contraller ¢ Step Controller with Pozition Feedback

" Ratio or Blending Contraller * Pulse Contraller
— = _/
bl T —a—
Errar Cantral Contraller
Signal Algorithm Output

"
>’Effective Setpoint

»
#
Temperature Effective
Contraller anipulated
Walue
PID

5 I

24
Error Signal
Dead Band

"
>’Effective Actual Value

» K
> LS

D Input M anipulated
Walue Correction

W

/4
Disturbance Variable

Close I Help
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Akb_Oveisifar@yahoo 7

(CP)4 sl Jsibo b b7

5 ol 53 St gla LIS 3 eslizal 38 fuate Calides sls 4K 4 Ll 5 o ST-400 oK &G els & )8 ol Law s
g;.w‘ J'.’.“\ib ub‘\.&o}jﬁ

= SIMATIC 400

5
= Industrial Ethernet

-] CF 443
l:l CP 4431 Advanced-T
-0 CP 4431 BHA

Station1-sender
$7-400

Bl CP 443-5 Profibus

={_ PROFIBLS Station2-receiver
#-_] CP 4435 Basic $7-300

CP 342-5 Profibus

(-] CP 4435 Extended

I';'Ii{:l Faint-to-Point I
-] CF 440
& CP 4411
=-] CP 4412

H-(C1 CRU-400

- Fr-400

- 1M-400

- PS-400

-1 RaCk-400

- SM-400

CPU315

PGIPC
with STEP7

PROFIBUS

| g O g O g Y g B g B e |
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:CP (sla &yl 31 ooliiu! J¥a 31 S 9

(rbte gls JSS5 5 51 (&2 L AST ). 0us s CPU (g5 IS p5b 4 Ss 0T 0 b o s
el o a3 8 L5 55 db g e Sy (CPU Slsal Ol s

(S 0l CPU il (glsb ol sl ¢ blS” Colew ) CPU (sla &y g0 55 S gulos sl

bty e sl ) 2571 Lol

Calibes Gla S b Calides (gla 4K slow|

vV VYV VY Y VY V V

o534 CPU 5, DP o, piie JLas| oo

« CP 440, CP 441-1 and CP 441-2 for point-to-point connections

+ CP 443-5 for connection to PROFIBUS

+ CP 443-1 for connection to Industrial Ethernet
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il oo s OSGIMaster ol se 4 Profibus-DP s a0 Jlasl 06l Jsile o) ko 5 . AS™ o suslice |, CP443-5 Extended 5 1S s

S7-400 with
1 CP 4435 Extended
SIMATIC $7-1200 || | L] (OP master) PC with CP 5613 A3/
M EH188 T[] S7:300 win cp 3425 e 1 o S7.1500 wie
ﬁ 1§ trdg | ¥

T N Wy

Third-party device SIMATIC S7-1200 71500

PG with STEP 7 PRLCM 0202 with CP 1542-6
and CP 5711 ET 200S

G_IK10_)XX_50007
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sl o s OSGI Master ol s« Profibus-FMS i o Jlast 011 J5le ol Jaw 55 .S s odalis |, CP443-5 Basic ;5 S s

B6GK7 443-5FX02-0XEQ
for SIMATIC S7-400 / S7-400H

Version 1 and higher (firmware version V4.0 and higher)

Status and fault LEDs

Mode selector

PROFIBUS interface
(9-pin D-sub female
connector)
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Db o Slaxio JLLEl ES 8 b g o el 45 ols «1,1 1979 JL s Modicon <S5 L g L sl Gl ol S >
3 ges o lal J s la OS5 e I Calibes (sla &S5 Slzis 0 Ol5 0 4SS ol bl 51 P

AiL oK) 247 b Wty o sl sla ol slaws >

A5l o 115KDPS ooy ST 5 4™ S0t op) e P

S o Sl I, TTYZ20MA (RS485 (RS422 (RS232 (clas jlilinl 5 55 S5 (6l s 53 &S o) 2
ASCIT »
TCP/IP »

RTU »
PLUS »

296




Consulting, designing and executing of Industrial Aut

PROCESS CONTROL , T e

A.Oveisifar .
Akb_Oveisifar@y.

S s Jals g e by VBT 5 e s el gl yne 3ol ol Ol sugas « PLC 0,6 dilen 515 obie K j5 2
L5L o MASTER/SLAVE &) 50 « RTU &l 5 ol o s &S5
..{,.f»@asw|dw)sw@jaﬁ)\fﬂ.b‘j&qRTUJgsjﬁ >

A 4 bl on Ky gile 5 257 7 o 55 5 Sl o 41,1 1990 L s 5 48T a5 i1 i s TCP/IP e >
..Ubsﬁjjz..udilL@.:JRTle{vu@); >

il o aSKE 5 e pdkiz (6,5, 4 OGIPLUS b s oo e P

Ly o aSs UK b ks 55 L g i3l o PTP LUl b RTU I 6 wbte sls IS5, 51 6ol &
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L el Wwer ¥
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A.OveiSifar X : ! ,".'( y - e S ' o .,.'=._ _:_
Akb_Oveisifa[::;; W

L bl s, CP441-2 ; CP441-1 .CP440 =, S7-400 ,5 , CP341 ; CP340 &, S7-300 ;5 uiesj &S 5 5o
L gd m oslizal abie S

3,04 3423 CPU g5, »,ONnboard & 4o « « PTP &, S7-400 5

ASCIl | 3964(R) | RK512 | MODBUS Master | MODBUS Slave
CP340 X X - - -
CP341 X X X X X
CP440 X X - - -
CP441-1 X X - - -
CP441-2 X X X X X

X: support, -: not support
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CP441-2

ch»é}gdu;ﬂd\ﬁg),,mw.,ufdQ,ﬁubgdsu‘;ﬁgL;u;ﬂﬁwwéu‘}is,ﬂ@u%\f@\




Consulting, design cuting of Indystrial A

G

ijs

A.Oveisifar
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Jlasl Cgm et iol 53 slyls CPA41-2 Jo5l .l ols 4 o Calides sl Jue 3 [FO63 (s 0L o5 shailes

il o Caliies s ST 5 b ebide s 53 @ Olejan

CP 441-2 ,O En
INTF o
EXTF E}crr
Interface module CP ;ﬁ\IL)J%T 1 o
CP 441-x (ES7 441-xAA04-0AE0) | CP 441-x (BES7 441-xAA05-0AEO) ROT :
CP 441-1 (x=1) |CP 441-2 (x=2) | CP441-1 (x=1) |CP 441-2 (x=2) 102 :32
IF963 module RS232 . . - -
6ES7 963-1AA00-0AAQ
IF963 module TTY ° . - -
6ES7 963-2AA00-0AA0 erace.
IF963 module RS422/RS485 . . - - slot IF 1 —
6ES7 963-3AA00-0AA0
IF963 module RS232 - - . .
6ES7 963-1AA10-0AA0
IF963 module TTY - - . .
B6ES7 963-2AA10-0AA0
IF963 module RS422/RS485 - - . L Interface-
6ES7 963-3AA10-0AA0 slot IF 2
ol
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CP441-1

&l (CPA41-2 O 5 Jssle opl pmiomen 353 wbids 4K 4 Jlasl S b il 40 5L CP441-2 iilea 55 &8

50 4 CP 441 . ) ) ) o & .
s e w@u)ﬁu‘)dﬂféu(}s)ﬁcp44l-2“{MJ)J\A&.‘.MQ@ ,.j‘"',‘.‘ ss”
B | exre J
S| FAULT 1
B | xD1
g RxD 1
g
g
Interface-
slot IF 1
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CP440

Sas 33,0 TFOB3 s il 4 (655 SylS cpl 508 Joate ubits i 4 Wil 5 o0 ST-400 oSas| ¢ 55 )8 ool aw s
S i Syl L RTU sRKB12 cla IS5 5 Jssle opl w0 s U553k g5, » ONboOArd &) 50 4 b5l

el O #| CP 440

Table 1-1  Functions of the CP 440 V100 | Firmware version
Function CP 440 g o | INTF
RS 422 RS 485" | FAULT
3064(R) Procedure Yes No Qe
ASCII driver: Yes Yes E
*  XON/XOFF flow control Yes No [of
*The RS 422 and RS 485 are distinguished by their parameter configuration.

O
Integgrated
xa27
(RS422/485)
interface

O
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g device, PC, PLC
computers
Robhot /
controls
Opto-electronics :
Modbus RTU ;
Scanner SIMOCODE pro V MR y
; barcode reade Basic unit
Pinterr Identification (
} \ systems
Current / voltag’éﬂ
measuring module
weighing systems,
controller

SIMATIC $5 and also PLCs
from other manufacturers
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b e Bl 5 o ST-400 oKt Jgile opl dam g il o 3,8 0 sla Jale 51 LSS Olgie 4 55 CP443-1 Js50L

S 4 sl Sl b CP ol 51 5 sl oo 2w s Calibes gla Je 53 8 CP ol 558 LAN oy,

ST NAFENE Profinet
S SMATIC 400
 EBMJ CPam
S =R § [ cluistrial E thermet
B CP 4437
l:| CP 4431 Advanced-T
B CP 4431 ANA
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o ) K& g 53 b g e LU, gls s e 5 (S7-400) CP443-1 4, (§7-300)CP343-1 =, ¢!

el 0
Automation system Supported functions
PG/OP S7 Open PROFINET IT
comm.
Module sewices CBA IO

S7/C7-300 CP 343-1 Lean . . 4) . - . 1) -

” CP 343-1 () ® e (@) © e 2 -

I CP 343-1 o ® [ ) o ® 9 ®

advanced

§7-400/ CP 443-1 o ® o - ® 2 -

S7-400H

H LT CP 443-1 . . . . . 2) .
advanced

1) PROFINET IO device

2) PROFINET IO controller

3) PROFINET IO controller

4) Server only

5) PROFINET IO device and/or PROFINET IO controller

6) Dependent on device type, for example EX21 with CBA, EX30 without CBA
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| PC with management system
and database (e.g. Oracle)

@ Industrial Ethernet

SIMATIC |
S$7-300 with L

CP 343-1
Advanced

B PROFINET

B Industrial Ethernet

|| SIMATIC
- |'| $7-400 with
|7 CP443-1
| Advanced

B PROFINET
B Industrial Ethernet
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X = Placeholder for
hardware version

Firmware version

Gigabit interface:
1 x 8-pin RJ-45 jack

— Port 1

PROFINET interface: —= Port2
4 x 8-pin RJ-45 jack

- Port3

*™ Port4

Text with MAC addresses
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.y Drive RIO s oKl Kt cpl 5 5,05 5959 50 Profinet & 4 Jlast 06l CP443-1 &, L s

S 1 b5, ST-400 L il g e

S7-400 [
mit CP 443-1
als 10-Controller

PG/PC
als
Supervisor

IE/PB  IE/AS-i
Link  LINK
PNIO PNIO
als als
Proxy Proxy

B PROFINET

M Industrial
Ethernet

B PROFIBUS

PC/IPC mit CP 1616
als 10-Device [J AS-Interface

G_IK10_XX_10219
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Industrial Ethernet [l

| [ TTT1]] SIMATIC S7-400
| with CP 443-1 o
L | | Advanced " | Field PG
o |o 0
| Network separation

SCALANCE SCALANCE
X208 X208

PC/IPC with
| CP 1616 as
10 Device

B PROFINET/Industrial Ethernet
if IRT is required, switches with
IRT functionalities ET 200S

(e.9. SCALANCE X204IRT)
must be used

G_IK10_XX_10069
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= TTTFTTF] SIMATIC S7-400
M| with CP 443-1
o | | | | Advanced
i_'! o
SIMATIC S7-300
with CP 343-1
| B PROFINET

B Industrial Ethernet

Panel PC

ET 200S

G_IK10_XX_10070
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CP443-1 RNA
o s g REAUNDANT &) 5o 4 5 51 s 55 4 ST-400H L S7-400 oKl Jlast 08! «oy8 ol Lo g3

Syl 5 4 b YL
PG/PC/IPC with

Server with
SOFTNET-IE RNA SOFTNET-IE RNA

Industrial Ethernet
LAN A

Industrial Ethernet

LANB
Protective SCALANCE
device X204RNA
SIPROTEC
with PRP
PC

SIMATIC S7-400 with
CP 443-1 RNA
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I, Redundant o yo 4 & Lsbas o 1, RNA Jgjle w6 by oKins| Jlast 0Kl ¢ pias  (sla a3 F

— Ry s VA‘JS

SOFTNET-IE RNA VB 2

Control level

Redundant, LAN A

industrial plant
network LAN B
SCALANCE SCALANCE
X204RNA

X204RNA

(PRF) EEC (PRP)

Production cell A
Production cell B
Production cell C

57-400 with

CP 443-1 RNA
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S7-400 50 CPU-H b bt
QbL‘.}'.\S\jSGﬂ(CPU)slhs-)b)gjfwﬁlks&:qéméum)ﬁ?ﬁjsdéj.k:ﬁbdﬁjjbm
Redundancywj\ o3litul ¢ J S whs (g > Oljes 131 Gla 3G LS 3yls 4s sezme a0 1) (9L
313 0dge o1y amy p J S aaby oS CPU &8 558 o eslinel amy » J 28 Sy CPU 45 51 jlsle ol 55 il s
Loy Ol o5 ol S s c.xiT;ﬁ,A{GLi:.ﬁgffszsgu;.au@Stand by 1, 5,5, CPU 5 Master

.,\{tﬂ@mw,ﬁgj;f,tf}om@;yCPUSlavew,:f

B Industrial Ethernet

S7-400H S7-400H

B PROFIBUS DP B PROFIBUS DP

ET 200 f ET 200M [

G_ST70_XX_00755
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e 4 bl5 o0 ST-300 5 ppise ol il ol O ST-400 s g5 ()l 31 o S5 58

AL 13 o5 S5
53 ol ogu'@f\i»ﬁ,ﬁi;CPU 4 CPU &, 51 g o 457 Sl ) 3,58 Oy Sl 3 o7 (6 45
Slles ()31 S K550 HWR s sl o il o5 (SSa50 51 jim g sl (63131 i (SS5 53
6 S5 b owy b JSle oyl .>j,:6ﬁ¢t>,=;‘SYNC sl Jssb bw s CPU 45 0 dbil> g5l 0 S

Al oo |l LB PLC S7-300,400 L 5 (51531 5 (K531 g (o Jraze S
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7
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ES R 7, ’ ? | e :
Akb_Oveisifar@yahog |

‘_.Jﬂﬂs i
e -~

e £

SSaANSWR s ge pabpe il (o (o3 on (Ssl 5 2SSl w auia Som 1 05 (SSsH )

g_»:uw‘)b MbsﬂHWR‘)‘WQLA‘)J‘SWR)J v\.wladnji’JCPU QCPU&)‘

g5 0L (Gl e
MCPU&)‘CJ}MJ}}&-L:MbM;‘dséy@o}uM»‘duw)J}obyju,u\.:

2k ol Bl e s g3l 53 g

P ARE Y slg‘:" ¢ v.:.&l; s Ji.p CPU
HWR s ¢ 5550 ol 5 5L o+ Ethernet L MPI/Profibus sl &2 L s SWR s Redundancy bis

Hardware Redundancy

» For Fast Processes Switch Overtime : few M. Sec.

Software Redundancy

= ForSlow Processes

Switch Over time : few Sec.
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HWR &, cow (S 38!

Slhes 555 oo o3lizwl CPU-H 53 51 Sl ol 5 .ail o s 061 ST-400 s s S50 ol ek oy 457 shailes

L5 s

Fiber-optics (FO)

Fiber-optics (FO)
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0315 51 3L s gl e ealatul Rackl L RackO s () aS 3,05 54 DIP Switch ¢SS SYNC la U5k 69y P

Al o Master 57, ol e« lawl 53 6550100 55 gm0l

0
Rack No. 0-x—1

1 Ol Switch Position Meaning
The CPU has rack number 1

l The CPU has not been assigned a rack number

Switch for setting the rack
number

Additional Front Cover

The CPU has rack number 0
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L oo ) Sl 4 5L Pl H a6 (g5leesly ol

Rack UR2H S7-400H base system

Rack 0 Rack 1
(UL ) = [l | (I
3 5 sel 50 o 5@ B %°
I 10 BE E -> T T
Il |11[ 1 |H
2 PS 2 CPUs 4 synchro- 2 fiber-optic cables
nization
submodules
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4 015 o 55 URLLURZ Jseme o575 55 5l aadlasl o URZH o575 Yoans H s 55 o3linal 6 o5
il o 5 g 4 URZH 57, [l b s gas oslinud 481 &) 5o

Design of the UR2-H
The following figure shows the design of the UR2-H rack with 2x9 slots.

9, @

[ S e
cHEEECEEE B Ed i HES
[ E
290mm190mmj L

) 40 mm

—3 L

465 mm =

- 482,5 mm

(1) System |
(2) System Il

Figure 2-3 Rack dimensions
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£
RS -

With two standard subracks

Redundant power supply (PS) optional

Max. cable length 10km

With H subrack (with split backplane bus)

B
.
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ol 53 S eslizal 55 Standard « dss ple sl « Redundant « s gl 51 0l5 (o 5 4 at H s 33
w5 mle 03,5 Sople §abge @l e eslinel ReAUNDANT i ae 55 51 015 (o0 &S5 2 0 s

b a5 ar g5y LL(URZ sURD) Jsene sls 57, > ;5 Redundant
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What is single-channel, one-way 1/0?

CPU ¢ v 5 5 1O sla Js5be s 53 L8 o e b &5, 51 S 6 2 1O s Jssle Sl ol s
L,8 515 55 as oLy Lol sle ¢S gay p Al o 1O gla Jgile . diss oo a5 wyaT 5 eslizul

» Central controllers and expansion units
» Distributed 1/Os

Rack 0 Rack 1

Single-channel, one-way /O
madules in the central controller

/’

Single-channel, one-way
distributed /O, say ET 200B
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Using Single-Channel, Switched 1/0O

SUNST IO P ¥ UNJJT LB g e mws o CPU ,s AUl Redundant . ;5 1/O gla Jsjb I BB

S A3 Sy 5l CSle 4 Jhay ol s Oliebl a3 sl wils o zws W 1/O 4 Wi s . Master ;s Single

“ In Redundant mode they
may be addressed by both
subsystems.

“ Insingle mode, the master
subsystem can always
address all switched

I/0 .

Switched
distributed
/O ET 200M

DP/PA-Link
or Y-Link
il |I
H I
(2]
Switched connection

-

el
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I ol s oslizal 3550 IM g3l 05,8 o 515 ET200M oKl ¢ 65, » WO s Jssle is) opl oo
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IM153-2: 6ES7 153-2AA02-0XB0O version 7 or later
IM 153-2FO: 6ES7 153-2AB01-0XB0O version 6 or later

Switched ET 200M
distributed /O

nullll

DP/PA link or Y link

o (a

35 gr o3lizal (SSs 3t 53 oS A3l o IM153-2FO 1, IM153-2 J 5L
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CPU SI9) £ 590 DP Q)ﬁ: 9 IM QJL{ dgi G s CPU SI9) 2 S5 98 DP C)Jﬁ: I U‘.’.‘ BE
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PROFIBUS DP

L+

— 1M

with active backplane bus

Specialbus module (BM)
Active

S [ backplane bus
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Rules

When you use a single-channel, switched I/O, the configuration must
always be symmetrical, in other words:

@ The fault-tolerant CPU and other DP masters must be located in
identical slots and both subsystems (e.g. in slot 4 on both subsystems)

“ The DP masters must be connected on both subsystems to the same

integrated interface (e.g. to the PROFIBUS-DP interfaces of the two
fault-tolerant CPUs).

S 51 E O S 55 sl o e 33 2 CPU

S oslizwl DP Master «s§ i s 55 ax
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SIMATIC 57-400 CPL 412-5H

sIMATIC 57-400 CPL 414-5H Slot for
memory
oIMATIC 57-400 CRPLU 416-5H card

SIMATIC S57-400 CPU 417-5H

MPY/ *1 () PROFIBUS
PROFIBUS !

v PROFINET
2 slots for the - g (2-port switch)
sync modules =

G_ST70_XX_00760
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! 04 45 LED > CPU-H (59 ¢

s ~
CPU417 H
o @%Ii_ o JbLbOMbQL&J}}&JS)‘)@UQJM‘ULEDU.‘:"J?‘:REDF
GEST417-4HLD1 OABO
xL . Redundancy
V3.00 i
INTF E 1 recF E
EXTF [0 B .
o = SYNC 1 Js5te ,sls:l FM1F
BUS2F — . ..
ol SYNC 2 Js5t s s FM2F
E IFM2F E
FRCE |° | B
] MSTR |5 =) .
— A Syl ,l s 0 ¢, ,5 CPU :RACKO
RUN [o| RACK1 o] syl 31 e, ,s CPU:RACKL
stop [o] LT |
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Table 4-1 LEDs of the CPUs
LED Color Meaning

INTF red Internal fault

EXTF red External fault

FRCE yellow | Active force request

RUN green | RUN mode

STOP yellow | STOP mode

BUSTF red Bus fault at MPI/PROFIBUS DP interface 1
BUS2F red Bus fault at PROFIBUS DP interface 2
MSTR yellow | CPU leads the process

REDF red Loss of redundancy/redundancy error
RACKOD yellow | CPU in rack 0

RACKI1 yellow | CPU in rack 1

IFM1F red Error at interface submodule 1

IFM2F red Error at interface submodule 2
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SIMATIC S7400 CPU 412.5H
CPL with & medium program memory and gquantity frarmework

" RAM 1 MB

SIMATIC S7400 CPU 414 .5H
CPLU for more dermanding applications of the medium performance range and additional
communication tasks

= RAM 4 MB
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SIMATIC 57400 CPU 416-5H
Entry CPL for the upper performance range

= RAM 1B WMB

SIMATIC S7400 CPU 417-5H
High End CPU for the upper performance range and additional PROFIEUS communication

tasks

= RAM 32 WMB
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Technical data: H-CPUs
CPU

Dimensions (mm)

Slots

Order Mo. group: 6ES7
Firmware

Work memory

Integrated

For program

For data

Processing times

Bit operation

Word operation

Fixed-point operation
Floating-point operation

Bit memories, timers, counters
Bit memary

57 timers/counters

IEC timers/counters

CPU 412-5H
50x290x219

2

412-5HK.

V6.0

1 MB
0.5 MB
0.5 MB

31.25ns
31.25ns
31.25ns
62.5ns

8192
204812048

CPU 414-5H

414-5HM.

4 MB
2 MB
2 MB

18.75ns
18.75ns
18.75ns
37.5ns

Unlimited (limited only by the work memory)

CPU 416-5H

416-5HS.

16 MB
6 MB
10 MB

12.5ns
12.5ns
12.5ns
25ns

CPU 417-5H

417-5HT.

32 MB
16 MB
16 MB

7.5ns
7.5ns
7.5ns
15 ns
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Technical data: H CPUs

CPU CPU412-3H? CPU 414-4H 2 CPU 417-4H?
Dimensions (mm) 50x290x 219

Slots 2

Order No. group: 6ES7 412-3H.. A414-4HM. 417-4HT.
Work memory

Integrated 763 KB 2.8 MB 30 MB
Instructions 128K 460 K 5M

For program 512 KB 1.4 MB 15 MB
For data 256 KB 1.4 ME 15 ME
Processing times

Bit operation 0.075 ps 0.045 ps 0.018 ps
Word operation 0.075 ps 0.045 ps 0.018 ps
Fixed-point operation 0.075 ps 0.045 ps 0.018 ps
Floating-point operation 0.225 ps 0.135 ps 0.054 ps
Bit memories, timers, counters

Bit memory 8 KB 16 KB
57 timers/counters 204812048

IEC timers/counters L ]
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Overview of the hardware configuration

! ||n||_;_‘lll\
J

[F" A i
|

) 1L A
\
| p—
.
- |
-

(SWR) 13! p 5 S9!

ol g2 dl Ol &S skiles

sl o Lt 6 55 PLCST7-300 Lw s (K555 cnl 253 (o plonil (65le 03, Slibes

MPI/ PROFIBUS or Ethernet

S7-300/ 57-400
station A

PROFIBUS DP

Opticnal
expansion

87-300/ S7-400
station B

Operating and
manitoring

[
PROFIBUS DP

Distributed /O device
ET 200M with IM 153-2

Distributed 1/0 device
ET 200M with IM 153-2
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. * . /0 . hd . &
AT o abNe ) gyl e (SSp 0 Shes 5 S )
Master CPU Standby CPU
+ v
Read input information Read input information (‘.:,
I I
Execute the non-redundant user Execute the non-redundant user
program program
I I
Evaluate status information of the Evaluate status information of the
standby CPU I master CPU
x » .
Execute the redundant user program Mo execution of the redundant user
program
Copy redundant data to standby CPU Copy status information of the master
CPU
Q:- Output redundant and non-redundant Qutput non-redundant and redundant”
output information output information
+ v

* Those values are older compared to the values in the
master CPU, however, IM 153-2 ignores them.
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Alimentatori in ridondanza _| I Stazione HMI Stazione HMI

i : :
'
' Parallelizzatore | |
| Managed Switch

Industrial Ethernet

PLC Ridondante
Siemens S7-400H

Alimentazione
Ridondante

1/0 Locali Armadio

Profibus DP ridondante
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Replaceable Sync modules

Fibre-optics (FO)

Fibre-optics (FO)
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Slot for
memory
card

W= *I () PROFIBUS
PROFIBUS \

e PROFINET
2 slots for the - E (2-port switch)
sync modules =
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