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(UR: Universal Rack)
(CR: Central Rack)
(ER: Expansion Rack)
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et bl be Jadle nl e s PID 5 Combee J 28 5 e il ol gle o251

Technische Daten

Position detection with S5 encoders

Posttioning using pulseidirection interface

Electronic cam controllers

1- or 2-channel counting wp to S00 kHz

S-channel counting up to 20 kHz

Confrolled postioning uging rapid traversaicresp fesd
Controller modules for universal appications
Temperature controller with integrated online self-
optimization

Positioning with stepper motors and servomolors

lzochronous PROFIBUS module for Motion Contral
FLCs

IE] courtingteasuring
I c=m Control
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Communications processors

Bus system / Module
communication network

PROFIBUS DP 1 CP 443-5 Extended
PROFIBUS FMS ¥ CP 443-5 Basic 2
PROFINET/! CP 44312

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

CP 441-1, CP 441-2
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112 415 78911111115511
| | ]
4
(n 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

UR1 18 I/O bus CR
Communication or Rack for all module types in the S7-400.
UR2 9 bus EFR

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

ER 18 tions:

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

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

bus I.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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I/O bus, Rack for all module types in the S7-400
CR2 18 segmented Segmented exceptreceive IMs.
Communication CR The I/O bus is subdivided into 2 1/O bus
bus, continuous segments of 10 and 8 slots respectively.
1/O bus Racks for all S7-400 module types ex-

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

bus systems stand-alone operation.
Subdivided CR or | Rack for all S7-400 modules except
1/0 bus, .
ER for compact in- | send IMs.
segmented

UR2-H 2*9 stallation of a fault- | The I/O bus and communication bus are
tolerant system | divided into 2 bus segments, each with 9

slots.

Communication
bus, segmented

UR s,
ML oo 5 e Jbe s 5 il 6 ST-400 s i 2 S 5 dle Ul 4 S

URI
UR2

UR2H

24




Consulting, designing and executing of Industrial

. ’g%&ut@h*atim; Projects:
PROCESS CONTROL HOME S0 R R

Ll "a;q"b_-“li_--f‘:?" I
www.Autcenter.com : e

§
.'__ A 'l

Akb_Oveisifar@yahoo

G osd S el S 0lse Wl e s 1L (CBUs /O Bus) obosx - s S5 2
_JJJf o L ez r}._.:..:n}fl F L}::__Jl o 83 33 S oel L}J__; Sgdes p A
BES7400-1JAx1:

e x=0: Mounting rail made of sheet steel

e x=1: Mounting rail made of aluminum

a3l 15 O L Jal Jde s il sdem e Je Y 3 a5 sl e ol WA L S, S URL &
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Design of the UR1 and UR2
A []

102 304)SH6HT 8 19 1011 1213414115416 J17}(18
12345678901123145678C
290 mm 190 mm :] —

4

y 40 mm B =
N 65mm ——™
B 482,5mm >

(1)+(2) I/0 bus
(3)+(4) Communication bus

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

GEST 400-1TAD1- BEST 400-1TA11- | GEST 400-1JAD1- BEST 400-1JA11-

0AAD O0AAD 0AAD 0AAD
Number of single-width slots 18 18 9 )
Dimensions W x H x D {mm) 482.5x 290 x 27.5 482.5x 290 x 27.5 257.5x 290 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,

e b glls pldS p a8 50 e esllinl dan g S Ly ol S5 s lme S5 0 Ol 4w S5 0
s 32 S5 ol 5L s UR2 & o wiles s o Sl Al e Olis st 4 by

335 e eslizd (§7-400H) Redundant

29




al';&ut pation Projects. |

-l .- -

Consulting, designing and executing ﬂflnd'-_@étfi

:I . "- | - .':'. ol -- - -

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

® @

|i[234567891|2r|3456789c
290 mm 190 mm [:
[
40mm‘
. 465 mm |
- 482,5 mm

@) System |
(2) System Il

Figure 2-3  Rack dimensions
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3L
p ...Ln. ill:.nl ATETA.

Y -

jactses

i

Rack UR2-H UR2-H
6EST 400-2JA00-0AA0 GEST 400-2JA10-0AA0
Mumber of single-width slots 2x9 2x9
Dimensions W x H x D {mm) 482.5 x 290 x 27.5 4825x 290 x 27.5
Material of the mounting rail Sheet steel Aluminum
Weight (in kg) 41 3,0
Busses Segmented VO bus,
segmented communication bus

M'S JCPU ,-._:,.‘-:— Md_gjll.ﬂ dnll.m: :.Ll_j.:l ealan.! 4.'!....-1_.5.7 \_Sl_; QU&M;L ‘;-,.:..q‘-.-a.ﬁ .Ll_'g.:l I._n--.ﬂl La \_Sl_; ‘;-,.:_ll
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Design of the CR2

® @

11234157 1e8jej1 Q2134356 )78)9

[Eq

1z 34hsnsenv B91()11‘f21314151€v17"C

® ®
@)

290 mm 190 mm

—]
@ &

40 mm

[ 465 mm -
- 4825 mm .

(1) Segment 1
(2) Segment 2

(3) 1/0 bus segment 2
(4) Communication bus
(5) 1/0 bus segment 1

Figure 2-4 CR2 rack
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Specifications of the CR2 rack
Rack CR2
MNumber of single-width slots 18
Dimensions W x H x D (mm) 482.5 x 200 x 27.5
Material of the mounting rail Sheat stesl
Weight (in kg) 4,1

Busses

Segmented /O bus,
full-length communication bus

Only one power supply module required
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Design of the CR3

290

CR3 5, Clakis

Specifications of the CR3 Rack
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 /O bus and communication bus
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Design of the ER1 and ER2

FIFP
r 123456E]89|ﬂ111211‘1511718C _____!!!!

290 mm 190 mm @

1] 2] 3] 4] 5] 6 Bl 9101 12] 13} 14§ 154 16]117] 18

| 465 mm | | 240 mm
482,5mm e 2575 mm —

(1) 1/0 bus
Figure 2-6  ER1 rack with 18 slots and ER2 with 9 slots
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ER2 ,ER1 5, clasis

Rack ER1 ER1 ER2 ER2
GEST 403- GEST 403-1TA11- | 6EST 403-1JA01- | GEST 403-1JA11-
1TADT-0AAD QAAD Q0AAD QAAD
Number of single-width 18 18 9 g
slots
Dimensions 4825 x 290 % 482.5 x 290 % 257.5x 290 x 257.5x 290 x
W xHxD (in mm) 27.5 27.5 275 27.5
Material of the Sheet steel Aluminum Sheet steel Aluminum
mounting rail
Weight (in kg) 38 2.5 2.0 1,25
Busses Restricted 'O bus
a‘ L . = . - . . {" - . {" :
.J.A.‘tdn.,_,L.....u'uJ .L...:ll.u dnu_ru.auL}.!hu_'i‘JﬁJJA_ ;_Fll"’*‘ '.._.l_.,ll_- S J_g.Le-h
Modules Racks Racks
Uha2 |URt.UR2 | UR2H | GRE | ERT.ERZ
CR as ER as ER*
FPower Supply Modules L . L L] L]
CPUs L L ]
Send IMs . [ ]
Receive IMs L L L
Signal Modules . . . [ ] [ ]
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Racks of the S7 - 400
Usable in
Type of Rack Central Extension
rack rack

UR1/UR2
(Universal Rack) | Pous |

Yes Yes
CR2
ool ok

Yes No
ER1/ER2
B

No Yes
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SM (sle Jg3le 4 o Juate slasls 35 035 aal b 0SGl ST-400 L5 sk sla Jp3le vy v
.J__].I..L; Jﬁj

A el g .S 3 Glame e S s b 5l S1S7-400 5 v

Operating voltages
5VDC and 24 VDC
S7-400 viabackplane bus S7-400
power supply > g:ogg')es (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 s 5L 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 G6EST407-0KRO0-0AA0 8510 264 VAC or 88 1o 5WVDC/M0 A and 24 VDC/ A | 3.8 (Page 72)
300VDC

PS 407 10A R GEST 407-0KR02-0AA0 | 8510 264 VAC or B8 to 5WVDC/M0 Aand 24 VDC/ A | 3.9 (Page 75)
300 VDC

PS 405 10A R BEST405-0KR00-0AA0 19.210 72VDC 5WVDC/0 A and 24 VDC/1 A | 3.14 (Page 88)

P5 405 10AR G6EST 405-0KR02-0AA0 19.210 72 VDC S5VDCAMO0 A and 24 VDC/H 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.

® Each 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 if 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

Jssle 2 B as 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 421Dl 32 x 24 VDC 5 30 mA 150 mA
SM 422;D0 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.

S Gy a8 e 5 e o3 e o bl gl STt Js ool 13 2BAT e s TS L g VY

B N P P PR SS S RT-J0 - VNG Vel PYS{ CF PPN s 62 gt G053 SLlS aolid 5 g & el

Backup Battery
Order number 6ES7971-0BA0D
Type 1 x lithium AA
Rated voltage 36V
Rated capacity 2.3 Ah

50




Consulting, desi
PROCESS CONTROL

www.Autcenter.ce

Akb_Oveisifar@y

%

Why is a battery fault signaled when yvou insert a back-up battery,
even though the battery is new?

Description:

With the S7-400 lithium 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 lithium 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.

52



Consulting, designing and executing of lndustrlqllﬁutm#atmn Prmects
PROCESS CONTROL HOME :

www.Autcenter.com

Akb_Oveisifar@yahoo.co |

Replacing the Backup Battery

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

3. Using the loop(s), pull the backup battery/batteries out of the battery
compartment.
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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. socket
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 OOk WM =

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 (6ES7405-0DA01-0AA0) |PS 407 4A (6ES7407-0DA01-0AAD)

PS 405 4A (6ES7405-0DA02-0AA0) | PS 407 4A (6ES7407-0DA02-0AA0)

PS 405 10A (BES7405-0KA01-0AA0) |PS 407 10A (BES7407-0KA01-0AAD),
release 25

PS 405 10A (BES7405-0KA02-0AA0) |PS 407 10A (6ES7407-0KA02-0AA0)

PS 40510AR (6ES7405-0KR00-0AA0) [PS40710AR (6ES7407-0KR00-0AAD),
release 27

PS 405 10AR  (6ES7405-0KR02-0AA0) |PS40710AR (BES7407-0KR02-0AA0)

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

P+S Jssb .I..t é‘ - “E
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Cable Strain-relief assembly Screw for the strain-
relief assembly
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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:

e 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
N0 Output 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.
« 2BATT: 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)
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Table 3-6  Error messages of the power supply modules

Type of fault/error LED

Module error INTF

s VDC
24 VDC

Power supplies with 1 backup battery:
BAF
BATTF

Power supplies with 2 backup battery:
BAF
BATTIF
BATT2F

Backup battery fault

80



Table 3-7

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 veoltage

Internal fault, power supply module
defective

Replace power supply
module

Cutoff after overvoltage on 5 V 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.
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H 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 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.
D 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.

D 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

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

supply module. Possibly
remcve modules.

D = LED is dark; H = LED lights up; B = LED flashing;
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Battery compartment
—— Switch BATT. INDIC, BATT,
o OFF

3-pin power connector

Mounting screw

Figure 3-2  Operator controls and indicators on the PS 407 4A
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Mounting screw

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

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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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
QOutput voltages
* Nominal values 5.1/24VDC
Output currents
* Nominal values SVDC:4 A
24VDC: 0.5 A
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Securing screw

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

FMR button (Failure Message Reset)

! Standby switch (no disconnection from
¢ power)
Battery compartment

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

1]

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

« 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: 10A
24VDC:1.0A
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i Mounting screw

LEDs INTF, BAF,
BATTF,
. 5VvDC,24vDC

[B= FMR button (Failure Message Reset)

g Standby switch (does not cut off mains)
= O

Under cover

Battery compartment

oc|  Switch BATT. INDIC,
Hl= BATT, OFF

0

3-pin power connector

Mounting screw

Figure 3-8  Operator controls and indicators on the PS 405 4A
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Input parameters
Input voltage
+ Nominal value 24VDC/48V/60V
+ Permissible range Static: 19.2to 72 VDC
Dynamic: 18.5 to 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 5.1/24VDC
Output currents
Nominal values 5VDC:4 A
24VDC:05A
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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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ST-400F
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SIMATIC §7-400 CPU 412-1

SIMATIC 57-400 CPU 412-2

SIMATIC S7-400 CPU 412-2 PN

SIMATIC 57-400 CPU 414-2

SIMATIC 57-400 CPU 414-3

SIMATIC S7-400 CPU 414-3 PN/DP

SIMATIC 57-400 CPU 416-2

SIMATIC S7-400 CPU 416F-2

SIMATIC 87-400 CPU 416-3

SIMATIC S7-400 CPU 416-3 PN/DP

SIMATIC S7-400 CPU 416F-3 PN/DP

SIMATIC §7-400 CPU 417-4
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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 ioe 4

Bit memory
S7 timers/counters

IEC timersicounters
Address ranges

o

1I0 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)
Web server

Data set gateway

CPU 412-

412-1X. 412-2X). 412-2EK.
V5 V5 V6
288 KB 512KB 1MB
48K 84K 170K
144 KB 256 KB 512KB
144 KB 256 KB 512KB
0.075 ps
0.075 ps
0.075 ps
0.225 ps
4 KB
204812048
L
4KB/4KB
4KB/4KB
32768132768
204812048
1 (MPIIDP) 1 1 (MPIIDP)
32 64 32
1 (2 ports)
L]
[ ]
L]
L]
L
L]
[ ]
L

50 x 290x 219
2
414-2XK. 414-3XM.
A Vs
1MB 2.8MB
170K 460K
512 KB 1.4 MB
512 KB 1.4 MB
0.045 ps
0.045 ps
0.045 ps
0.135ps
8KB
204812048
%
8KBI8KB
8KB/8KB
65536165536
409614096
1 2
96 96 each
1xDP
L

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

25x 290x 219
1

414-3EM. 414-3FM.
V6 Vvé

4 MB
680K
2MB
2MB

1
125 each
1xDP

1 (2 ports)

¢ o0 00 00

96



Consulting, de

,

jation Projects

=
-]

L]

CPU CPU 416-2 CPU 416F-2 CPU 416-3 © CPU 416-3 CPU 416F-3 CPU417-4 M
PN/DP » PN/DP

Dimensions (mm) 25x290x 219 50x290x 219
Slots 1 2

Order No. group: 6ES7 416-2XN. 416-2FN. 416-3XR.
Firmware V5 V5 Vs
Work memory

Integrated 5.6 MB 11.2MB
Instructions 920K 1840K
For program 2.8 MB 5.6 MB
For data 2.8MB 5.6 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 memories, timers, counters

Bit memory 16 KB

S7 timersicounters 2048/2048

IEC timers/counters e)

Address ranges

o 16 KB/ 16 KB

IO process image 16KB/16 KB

Digital channels 1310721131072

Analog channels 8192/8192

DP interfaces

Number of DP interfaces 1 2
Number of DP slaves 125 125 each
plug-in interfaces 1xDP
PN interfaces

Number of PN interfaces

PROFINET IO

PROFINET with IRT

PROFINET CBA

TCPIP

upp

1S0-on-TCP (RFC 1006)

Web server

Data set gateway L

416-3ES.
Vvé

16 MB
2680K
8 MB
g MB

1(2 ports)

416-3FS.
Vvé

50x290x 219
2

417-4XT.

Vs

30MB
5M

15 MB
15 MB

0.018 ps
0.018 ps
0.018 ps
0.054 ps

16 KB
204872048
o)

16 KB/
16 KB

16 KB/
16 KB

1310727131072
819218192

3

125 each
2 xDP
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 EAN 288 KB
¢ MPI/PROFIBUS DP-Master-interface

e Memory Card slot
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CPU412-2PN
a2l o Profinet L, oo 4, 342 CPU

e RAM1MB
¢ MPI/PROFIBUS DP-Master-Interface
e 2 Additional PROFINET ports

e Memory Card slot
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RAM 2.8 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

s 2=l .« Profinet ; Profibus e L), « 342 CPU ..
e 835 f‘;.'a-_fj_,a sles o5
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RAM 30 MB

MPL/PR.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:

It deletes 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.

Itinitializes the hardware and system program parameters, that is, its internal
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 youhave 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
canbe transferred.

If youhave 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 you 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 vouuse 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 you wish to be able to change the user program in RUN mode, and is the program too
big for the internal RAM? If so. this would necessitate the use ofa RAM memory card. When
usinga 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 I/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:
* 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.

Table 1-4 Types of Memory Cards

If you ... ..Then

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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RAM Card

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).
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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

sequence, 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 421; SM 421; SM 421; SM 421;
DI 32xDC DI 16xDC DI 16xAC DI 16xuUC DI 16xUC DI 16xUC Dl 32xucC
24V 24V 120V 24/60 vV 1200230 V 1200230 V 120V
(-1BLOx-) (-7TBHOx-) (-SEHO0-) (-7TDHO0-) (-1FHOOQ-) (-1FH20-) (-1EL0DO-)
Number of 32 D; 16 DI; isolated | 16 DI; isolated | 16 DI; isolated | 16 DI; 16 DI; 3200
inputs isolated in | in groups of |ingroups of |ingroups of |isclatedin |isclated in isolated in
groups of 8 1 1 groups of groups of groups of
32 4 4 8

144



Consulting, des
PROCESS CONT

4-5.

n Projects

L T .”

L+

0~ &b R

ELESROR LS EEUEREBRUEEENBREER

=0 oA DR = O =)0 oA DR = O =0 e W = O

=0 oA DR = O

=

Data register and bus control

145



uting of indﬂstﬂ&,l_"g&ut :n ation Pm]ects

- -
i .

SM 421 DI 32 - 24 VDC - 5 3 clasis

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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SM 421 DI 32 - 24 VDC - 5 3 clasis

+ Channels against backplane bus and load voltage | 900 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 - 5 3 clasis

Sensor selection data

Input voltage

* Nominal value 24 VDC

* For"1" signal 13to 30V

* For"0" signal -30to 5V
Input current

*  With "1" signal 7 mA

Input delay

* At"0"to "1" transitions 1.2t04.8 ms
*  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
24VI2A 20112515 | 24VI/OD5A 24V/05A | 120230V 5 | 1201230 V7 | 20-120V/ 2
A A 2A A
(-1BH1x) (-SEH10) {-1BLOD) (-7BLO0) (-1FFO0) (-1TFHOD) (-SEHODO)
Number of |16 DO; 16 DO; 32 DO; 32 DO; 8 DO; isolated | 16 DO; 16 DO;
outputs isolated in isolated 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 3z 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 | 1201230 20 to 120
vDC WAC VAC
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:SM 422 DO 32 -24 VDC/0.5 A o5 5 clanis

Specifications of the SM 422; DO 32 x DC 24 V/0.5 A

Dimensions and weight

Dimensions W x H x D (mm) 25 x 290 x 210
Weight Approx. 600 g
Module-specific data

Number of outputs 32

Cable length

* Unshielded 600 m

*  Shieldsd 1000 m
Voltages, currents, electrical potentials

Nominal electronics supply voltage L + 24 VDC

Nominal load voltage L+ 24 VDC

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

Upto 40° C Max. 4 A

Upto60° C Max. 2 A

Electrical isolation

» Between channels and the backplane bus Yes

+ Between channels No

152




Consulting, designing and ¢ gmation Projects. &
PROCESS CONTRO e (-

:SM 422 DO 32 -24 VDC/0.5 A o5 5 clanis

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;
AlBx13bit | AlBx14bit | AlBx 14 bit | Al16x 13 Al1Ex 16 | AIBxRTD | Al Bx 16 bit
(-1KF00-) | (-1KF10) | (-1KF20-) bit bit 16 bit (-TKF0D-)
(-0HHO-) {-TQH00-) {-TKF10-)
Mumber of inputs BAlforUA |8AIfor A |8 Al for U | 16 inputs 16 Al for 8 inputs 8 inputs
MEISUreme | Measunsms | maeasuramea Uitemperat
nt nt nt e
4 Al for 4 Al for 4 Al for measureme
resistance | resistanceft | resistance nt
measureme | emperature | measureme 8 Al for
fit measurems | nt resistance
nt IR ASUNETE
nt
Resolution 13 bits 14 bits 14 bits 13 bits 16 bits 16 bits 16 bits
Measuring method | Voltage Voltage Voltage Voltage Volage Resistance | Voltage
Current Cuirrent Current Curredt Current Cuirent
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) 25x290x 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 isclation
* 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
75 VDC /60 VAC

* Between MANA and M-internal (UISO)

Isolation test voltage
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utdmation Projects. .

+ 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 500 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 60 /50

* Integration time in ms 16,7/20

» Basic conversion time in ms 23125

* 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) 25x290x 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 + 24VDC
Nominal load voltage L+ 24VDC
* 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) 3VDC
» Between S- and MANA (UCM) 3VDC
75VDC /60 VAC

* Between MANA and M-internal (UISO)
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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 1 4 4
EMs per chain
Max. distance 5m 1.5m 102.25m 605 m
5 V transfer No Yes No No
Max. current transfer per inter-

o 5A * -

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

Connection type Maximum (total) line
length
Local connection with 5 V transfer via IM 460-1 and IM 461-1 1.5m
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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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
» Upto 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 ofup 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 info the following central controllers:

o TURI.
e UR2and
e CR2Z.

Up to 8 expansion units can be connected (up to 4 perinterface). 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 expansionupto 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 onlv in association with the IM 460-0
interface module (in the central controller).
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Design

The IM 461-0 interface module can be inserted into the following expansion modules:

UR1,
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.
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Operator controls and indicators on the send IM

Table -6  Operator controls and indicators on the send IM

LEDs Meaning

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 comrect.

C1LED (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

CZ LED (green) | Line 2 (via front connector X2, connection 2) is correct.

C2 LED (flashing | An EL 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
#1and X2 X1 = upper front connector; X2 = lower front connector

The LEDs EXTF, C1 and C2 do not light up if the terminator is not insened or the line is
interrupted when in POWER ON mode. In this case the IM 460 identifies an unoccupied
interface.
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Operator controls and indicators of the receive IM

Table 8- 7  Operator controls and indicators of the receive IM

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

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

DIF 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 moedule or for the
X2 terminator.
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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
« IM460-0 600 g
- IM461-0 6109
Current consumption from the
S7-400 bus 5 VDC
+ IM460-0 Typ. 130 mA
Max. 140 mA
« IM461-0 Typ. 260 mA
Max. 290 mA
Power loss
« IM460-0 Typ. 650 mW
Max. 700 mW
« IM461-0 Typ. 1300 mW
Max. 1450 mW
Terminator 6ES7461-0AA00-7AAQ
Use only with IM 461-0 and IM 461-3.
Backup current None
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IM 460-1

Overview

» Sendinterface module for central expansionto 1.5m

¢ TransmissionofP bus

o 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).

188




Y -

Consulting, designing anc gmation Projects. -
PROCESS CONTROL HOME L e L e —

Design
The IM 460-1 interface module can be inserted into the following central controllers:
+ TURI,

» 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.
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IN 461-1

Overview

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

*» Withvoltage supply for expansion units

» Canbe plugged into expansion unit

» Canonly beused 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:

BERE

ule
c

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 S7-400

bus 5 VDC

« |M460-1 Typ. 50 mA, max. 85 mA

« IM461-1 Typ. 100 mA, max. 120 mA
Power loss

« |M460-1 Typ. 250 mW, max. 425 mW
« IM461-1 Typ. 500 mW, max. 600 mW
Power supply for ER V/5 A per line

Backup current None

IM461-3 , IM 460-3-
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Figure 6-4  Position of the operator controls and indicators of the IM 460-3 and IM 461-3
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INI460-3

Overview

» Sendinterface module for distributed expansionto 102 m

» TransmissionofK and P bus

» Canbe plugged into the central controller

» Upto 8 expansionracks can be connected (up to 4 per interface)
» Canbe usedexclusively 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:
+» URIL,

e UR2and
e C(CR2.

Up to 8 expansion units canbe 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.
» 2interfaces for connecting the expansion lines via 468-1 connecting cable.
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IN 461-3

Overview
» Receive interface for distributed expansionup to 102 m
e 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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Design
The IM 461-3 interface module can be inserted into the following expansion modules:
+ URI,
« UR2Z.
» ERland
« FER2.
The module has:

» 2LEDs for indicating faults.

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

» 1interface (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.
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Specifications of the IM 460-3 and IM 461-3

Maximum line length (total) 102.25m
Dimensions W x H x D (mm) 25 x 290 x 280
Weight
« IM460-3 630g
« IM461-3 6209
Current consumption from the S7-400 bus 5 VDC
« IM460-3 Typ. 1350 mA
Max. 1550 mA
« IM461-3 Typ. 590 mA
Max. 620 mA
Power loss
+« IM460-3 Typ. 6750 mW
Max. 7750 mW
+ IM461-3 Typ. 2950 mW
Max. 3100 mW
Terminator BES7461-3AA00-7TAAD
Use only with IM 461-0 and IM 461-3.
Backup current None

IM 461-4 , IM 460-4--

C2,C1 kil oo s IM460-4 12t o ok 054 20605 25ias 6 IM i ol oyt LS|
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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

« M 460-4 630g

- IM4614 620 g

Current consumption from the S7-400 bus 5 VDC

+« IM460-4 Typ. 1350 mA
Max. 1550 mA

+ IM4614 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 6ES7461-4AA00-7TAAD

Backup current None
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Figure 6-5  Position of the operator controls and indicators of the IM 460-4 and IM 461-4
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Chain lengh max. 5m
Expansion with 5V local yansfer
Expansionrack ER 1
ﬁ %IMI&J
Chain length max. 1.5 m
Remote expansion
Expansionrack ER 1 BExpansionrack ER 4

QL. AL

[ ———— 1

Chain length max. 102.25m

IM 4814

Chain length max. 605 m
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TR gy gt

osbined IM 314 31 0lgs 285 5 5 5 Db 01 31 55,8 1387400 5. 5, > IM

EU 183U
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ER701-2

ER 701-3
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A nﬁ@&ﬁjlﬂhﬁﬁqﬂhﬁkﬁs&;}m n_";.l]]\’l e - D e

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

L...M.ﬁ .L...g.l .'71| [_SLIB C-v:.l_'g...-l l.._.....i._ﬂn "_L--d._:rl.ljl nll'_.f E_:_.A:J.:JLLSAIRI_]N . _;JPLC Fiy

doled Jlesl STOP comsy 5 1 ol s
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further EU 184U,
EU 187U (central)
L] L] L]
L] L] L]
H H '
85 - 55 ! 55 0
e:q:arsian ,-—“IM31E_3 axpansicn J’,..JM31E-3 expansian ,H“JME]E_&
unit - unit — urit —t—
IN 314 IN 314 M 314
M 55 0 HI[  ss 0 0 ss [0
axpansion | | j-M 3003 expansion | LM 3003 expansion _L1-IM 300-5
unit b unit O unit
I
Terminating conneclor TE0-1AAT1
_ u
rri
4 All 721 connecting cables
L] i
' H
' '
55 o 55 T
expansgion LAM3123 expansion AN 3125
unil 1 unit -
Central mounting rack Mala Mala
a0 T ss [T T ss [T
M 4832
axpangion | J{~M 3003 expansion | J4~IM 300-5
urit 0 unit
[
|
p | ,]J Temminaling connector 760-14411
4 Al 721 connecting cables
} To futher S5 expansion units idistributed)
I [max. 4 par IM 463-2)
— max. 80m ————
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Segments 1
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The FM 450-1 intelligent counter module is an outstanding choice for a wide variety of
high-frequency counting tasks up to 500 kHz. It has two counting channels, one for up
counting and one for down counting.

The FM 450-1 acquires the pulses from incremental encoders in dependence on gate
signals. It evaluates the direction of the pulses and compares the counter value with two
programmable comparison values.

Design

The FM 450-1 supplies power for the encoders.
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The module is characterized by the following mechanical features:

» Compact configuration:
The rugged plastic housing contains:
o Fault LEDs (INTF/EXTF)
o LEDs to indicate the counter is running (CR), and the counting
direction (DIR)
o LEDs for digital input and output modules
o Front connector as on the signal modules
o Labeling area on the front cover.
« Easy installation:
The module 1s simply mounted in the rack and screwed tight. It can be fitted
with a coding element in the front connector.
» User-friendly wiring:
The module 1s wired by means of a plug-in front connector. When the
connector is plugged in for the first time a coding element in the module
engages, so that the connector can only be plugged into modules of the same
type. When the module 1s replaced, the front connector can be used in its
fully wired state for the new module of the same type.
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K2 = direction negative connector
K3 = rapid speed External @3
K4 = creep speed uvoe |H 2
L1 = hardware limit switch lef supply L — =
L2 = hardware limit switch right 1 e
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Control circuit Load circuit
L1L2L3
Digital outputs on FM 451 I
100 101 102 103
r"\752 TJg K CINAY KA
[
NC o kel kaf ef
of
AOIAEIARIARD  CCIYNY KA
M 7y
'kuf
Paole-changing motor
K1 = Direction plus E1 = Hardware limit switch minus
K2 = direction minus E2 = hardware limit switch plus
K3 = rapid speed

K4 = cresp speed
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Overview

» Three-channel positioning module for rapid/slow-action drives
» 4 digital outputs per channel for motor control
o Displacement measurement incremental or synchronous-serial

Application

The FM 451 three-channel positioning module handles the adjustment of mechanical axes in the
case of rapid-traverse and creep-speed drives. The module is intended for the positioning of

adjusting and setup axes, preferably with standard motors, controlled via contactors or frequency
converters.

The module is used in:

» Packaging machines

» Lifting gear and conveying equipment

»  Woodworking machinery

e Paper and printing machinery

Rubber- and plastics-processing machines
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Positioning functionality

« Setup:
Move the rapid-traverse or creep-speed axis into position at the touch of a
button (jog mode).

» Absolute incremental feed:
The axis 1s moved to an absolute target position. The numerical values are
stored in a table on the FM 451,

» Relative incremental feed:
The axis is moved through a set route.

» Reference point motion:
For synchronization after the PLC has been turned in when using
incremental position encoders.
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Fii 452 Digital outputs trigger reactions

Direction of
transport

Overview

» Veryhigh speed electronic cam controller

» Low-costalternative to mechanical cam controllers

» 32 cam tracks, 16 onboard digital outputs for direct output of actions
» Incremental or synchronous-serial position feedback
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Application

The high-speed FM 452 electronic cam controller module is a cost-effective alternativeto
mechanical cam controllers even in the lower performance range.

It can be used, for example:

*» Onconveyor belts:
The FM 452 captures the positions of parts via light barriers and then initiates actions

(e.g., drilling, milling, applying adhesive) via control commands.
o Forthe automation of presses.

Function

» Configurable number of cams:
Depending on programming, 16, 32, 64 or 128 cams are available.

» Anycam track can be assigned.

» 32 cam tracks, of which 16 are run directly to onboard digital outputs

» Configurable cam characteristics:
the cams can be defined as path cams, path-time cams or time cams. They can be
programmed direction-dependent (up/down). Track outputs"0" and "1" can be
parameterized as counter cam track, and track output "2" can be parameterized as a brake

cam track.
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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 0 35 SWi1 VO
3 SwW2 VO | 20 ENABLE2 0 36 BS2 VO
4 BS3 VO | 21 ENABLE2_N 0 37 SW3 VO
5 PULSE1 0] 22 GND 38 PULSE1_N 0
6 DIR1 0 23 GND 39 DIR1_N 0
7 PULSE2_N o) 24 GND 40 PULSE2 0
8 DIR2_N 0 25 GND 41 DIR2 0
9 PULSE3 0 26 ENABLE3 I 42 PULSE3_N 0
10 DIR3 0 27 ENABLE3_N | 43 DIR3_N 0
" PWM1/BOOST1 0 28 | PWM2/BOOST2 0 | 44 PWM3/BOOST3 0
12 | PWM1_N/BOOST | O 29 | PWM2_N/BOOST | O | 45 | PWM3_N/BOOST | O

1_N 2_N 3N

13 READY1_1_N I 30 READY1_2 N | 46 READY1_3_N |
14 not assigned 31 not assigned 47 not assigned

15 RF1_1 32 not assigned 48 RF1_2 K
16 RF2_1 33 not assigned 49 RF2_2 K
17 RF3_1 K 50 RF3_2 K
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Overview

» Positioning module for servo and/or stepper motors in machines with high clock-pulse
rates

¢ Canbe used for simple point-to-point positioning and for complex traversing profiles

* Upto 3 independent motors can be controlled

Application

The FM 453 is an intelligent three-channel module for a wide range of positioning tasks with
servo and/or steppermotors.
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It can be used anything from simple point-to-point positioning tasks to complex traversing paths
that make extreme demands on response, precision and speed.

The ideal solution for positioning tasks in machines with high cycle rates. as well as for multi-
axis machines.

The FM 453 for up to 3 independent servo and/or stepper motors can be used for example for:

» Feed. adjustment, setting-up and conveyor axes (linear and rotary axes)

» Processing. printing, paper, textile and packing machines
» Handling, feeding and assembly equipment.
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Design

A positioning controller with the FM 453 features the following essential components:

o FM453:

o Forpositioningup to 3 servo and/or stepper motors
» SIMODRIVE 611A/SIMOSTEP:

o Forthe power activation of the servo/stepper motors
» S$7-400CPU:

o Forsequence control
o Forstarting and stopping positioning actions
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Inputs/Outpuls FM 455 C FM 455 5
Analog inpuls 16* 16*
Digital inpuls 16 16
Analog outpuls 16 -
digital outpuls - 32
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M4 input
15
&
M+ oy Ic1+
M- 1C1- L cp
M2+ CHz Mi+
M2- Mi-
:g" CHa :g*
N ~ » CH3
M M3+
K- M3-
MBS e ICE+
WS- 1G5~ L s
ME+ e M5+
ME- M5-
M+ o IC7+
M7- IC7- L ey
ME+ CHE M7+
MB- M7-
IC+ IC+
Ic- I = N
Comp+ [ Reference junction £ p, » Refersnce junction
COMP- COMP.
MO+ Lo ICa+
M3 el T
MI0+ Lo Ma+
M10- Ma—
M oo c:
" T+ CH11
MiZe o M11+
Mi2- M11-
Mi3+ oo 1013+
M13- IC13-4 chra
Mide oo Miz+
M14— M13—
:1? CH15 :g‘g”
" ~» CH15
MIG+ e M15+
M16— M15—
Misan,

1) Connaction to L+ of the left-hand front
connector
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Overview

e 16-channel closed-loop control module for universal control tasks
» Canbe used for temperature, pressure and flow controls
* Convenient online self-optimization for temperature controls
¢ Predefined controller structures
e 2 controlalgorithms
e 2versions:
o FM 455 C as continuous controller
o FM4558S asstep or pulse controller
e With 16 analog outputs (FM 455 C) or 32 digital outputs (FM 455 S) for actuators

Design

» User-friendly wiring:
Sensors and actuators are connected via two separate 48-pin front connectors.
» LEDs:
o Red internal fault LEDs
o Red external fault LEDs
o Green LEDs for digital input status display
o Yellow LED for indicating backup operation
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» High-performance measured data acquisition:
The module has 16 analog inputs for analog value acquisition and disturbance variable

input as well as 1 additional analog input for temperature compensation when used with
thermocouples.

» Various encoders can be used:
Thermocouples. Pt 100. voltage encoders. current encoders.
e Extensivel/O:
o FM455C: 16 analog outputs for analog actuators

o FM4558S: 32 digital outputs for motor-driven actuators or binarv-controlled
actuators.

The 24 V DC supply for the actuators is applied externally.
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(CP) 4 84635 b LT

L L PLC LSl 0SSl a5 sl o obe Jo3le CP (el 8 b Ol U5 clptsn o 45 glailes

Al oo eal B it cle 4SS

CP440 a5 & ,18

Point to Point = s < RS422/RS485 s jlkaad L coledbe! Jols gl o bl Jeske S CP
238 sl b e 8 Sl a5 SIMATIC oV pams L L) O Jpjle ool lawys L

il o s 20lee e B LISl Bl ka3 LGN L UlsE 0 5 Sl o e
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Firmware version

INTF
EXTF

FAULT
TxD
RxD

and executing of Industrlal Autdn

L LL.

"'n. L 1..-1'1--; bt

T IR T ol

o Sl A T

S Lgu}jlj—a

Ezb?grated N Type:
(RS422/485)

interface « Front connector:

« Max. transmission rate:
¢ Max. cable length:
« Standard:

differential voltage interface

15-pin sub D female with screw fixing
115.2 kbps

1200 m at 19200 bps’

DIN 66259 Parts 1 and 3,
EIA-RS 422/485, CCITT V.11
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il e Jde ¥ gl S e CPA4T Joile o) 5l o Fa e
el s S glls 1 CP441-1

bl Cos ss glls - CP441-2

il o sl OSG Ls clen el L LS o)l 5 oSG CPA4T L s

RS232C
RS422/485

TTY 20mA
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38.4Kbps :CP441-1
115.2 Kbps : CP441-2

it sat anas IF 585 525,515 2 25U 5 CP441-2 4 250 X, CP441-1 s, .
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‘I'E-lo * CP 4411 CP 441-2 .I’E.]O 5
we | INTF INTF —
e | EXTF EXTF i
surs| FAULT 1 FAULT 1 PALLT 1
Ho ™D 1 <D 1 ::.‘
= | RxD 1 RxD 1

FAULT 2 ALY 2
TxD 2 st
RxD 2
Interface
submodule slot
IF1
Interface L
IsFut:moduie slot Interface
submodule slot
IF 2
"
O]
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-RS 232C Interface Submodule =las:s

» Type: Voltage interface

= Front connector: 9-pin subminiature D male connector with a screw-type fitting
(compatible with the 2-pin COM port (PC/PG))

=« Max. transmission rate: 115.2 Kbps

« Max. cable length: 10 m

+ Standard: DIN 66020, DIN 66259, EIA-RS 232C, CCITT V.24/N.28
» Degree of protection: IP 00

- 20mA TTY Interface Submodule & las:.

+ Type: Linear current interface
+ Front connector: 9-pin subminiature D female with screw interlock

« Max. transmission rate: 19,2 Kbps

+ Max. cable length: 1000 m at 9600 bps
« Standard: DIN 66258 Part 1

+ Degree of protection: IP 00
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- X27 (RS 422/485) Interface Submodule wlas:.

+ Type: Differential voltage interface

+ Front connector: 15-pin sub-D female, with screwed interlock

+ Max. transmission rate: 115.2 Kbps

+« Max. cable length: 1200 m at 19200 Bps

» Standard: DIN 66259 Parts 1 and 3, EIA-RS 422/485, CCITT V.11
+ Degree of protection: |P 00

S5 ¢~ s PLC L ST (o PLC - bl o)l 3 Blasl Jasle o) glas 08 5 s (S
A lsla ol a8 amen L PLO bl g Jadle o2l 5l egobms 3050 00 e ASL o0

23,5 o ealinud J 28 Ol st
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Communication
partnar

; T !

| il I |

L ioa Sender|

-1 TxD|

| B |

i || | |

| |1 I |

! 11 s Receiver|

_"'H_:_"_H_(Jl'_ RxD|

I |1 I I

' | ! g |
G 11 =
S S E T

i e

e : - |: (JI— OTR|

I g |

}—r—l—n-—|—|—(-}-— DSR|

I L |

| 1! |

i) i ! 5 I |

St H GND|

1 vl |

| o || |

Shiekd |

Cable {—l Casing shield I

LIYCY 7 x 0.14 e -

in
sub D female
with screw fixing

RS232C
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T IR T ol

CP 340 /CP 341/ Communication

CP 440/ CP 441 partner
———————————— 1 Fe——————————-
| Sender o
:T{A} 12 (1)4l1 Recalg;:rjl
IT(8) Ak — g1 R®)!
| Receiver 14(1) 21 Sendet |
IR{A] —* + ) 'r.[,a,}l
IR 1y 9| ﬂ

(B} + - ) Tig)l
loND AL Bl oND!
| H T i

| |
| | |
i i Shizld | : }
I shiald @ | | = —_ G shield |
j Casmgshie L™ Caie g wsing shed
S —— 4 LIYCY 3x2x0.14 T —— J
15—pin T{ANT{B) and R(AYR(B) 15—pin
sub D male twisted pair sub D male
with screw fixing with screw fixing
RS422/485
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2 dalie RS232C o juitend ey L Epson U s HP cle oo o L CP Jdle bLa ) asad o5 S5 00

CP 30 /CP 341 /CP 441 Printer
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: CP443-5 Basic _bLs | Jske

PROFIBUS FMS-)
PG/OP communication-¥

S7 communication-¥

Open communication (SEND/ RECEIVE)-¢

CP443-5 Extended afww o ,U

PROFIBUS DP-V1 master-
PG/OP communication (OP multiplexing)-¥
S7 communication (client, server)-¥

Open communication (SEND/ RECEIVE)-¢
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INTF (red)
EXTF (red)
BUSF (red)

RUN (green)
STOP (yellow)

. . W

i

.lli..'; -

‘Cends s LED

e i ety el ST INTE
e b ot el Sl D EXTE
e b ol Sl D BUSE
) b ol Sl I RUN

Sy ol Rals STOP
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PROFINET IO Controller-"

PROFINET CBA-Y

«—— C-PLUG

S7 communication-¥

LED displays

S5-compatible communication- ¢

Mode selector

Open TCP/IP communication-®

Ind. Ethernet interface:
4 x 8-pin RJ-45 Socket

IT functions-1

MAC address label
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Industrial Ethernet [l

= TTTTTT] SIMATIC S7-400
with CP 443-1
' Field PG

MNetwork separation

SCALANCE SCALANCE
X208 X208

PC/PC with 11T
CP 1616 as
10 Device

|

[l PROFINET/Industrial Ethernet
if IRT is required, switches with

IRT functionalities ET 2005 ET 200S
(e.g. SCALANCE X204IRT)
must be used

G_IK10_XX_10069
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=T TTTFTTT] SIMATIC S7-400
B | with CP 443-1
o |- | | | Advanced

SIMATIC §7-300
with CP 343-1

[. PROFINET

Panel PC

ET EG'DS

B Industrial Ethernet

== Field PG

G_IK10_%X_10070
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9 Technical Specifications

Table 9-1  Technical Specifications

Transmission rate

10 Mbps and 100 Mbps

Interfaces

Attachment to Industrial Ethernet
(10/100 Mbps)

Attachment to twisted pair

15-pin sub-D female connector
(automatic switchover between AUl and Industrial Twisted Pair)

RJ-45 jack

Current consumption via the 57
backplane bus

— - from 24 V

Depending on the Ethernet interface used, the following the
maximum current consumption is as follows:

* Transportation/storage

AUl 0.35 A maximum
ITP: 0.1 A maximum
TF: 0.06 A maximum

- from b5 V: 1.5 A maximum

Power loss g8.6wW

Permitted ambient conditions

* Operating temperature 0°Cto+60°C

-40°Cto +70 °C

Dimensions, module in casing
HxWx D {mm)

temperature 959 at +25 °C
* Relative humidity max. up to 1500 m above sea level
* Altitude
Design

290 x 25x 210
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S7 communication-

S5-compatible communication-Y

IT functions-¥

Loyl 2 CP ol omes 505 0 sl 3 Web 5 Email Lo Lyl oS CP ) L
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LED displays|

Mode selector

MAC address label

TF interface: 3-pin RJ-45 female connactar

AUINTP interface: 15-pin sub-D female
connector with sliding locking
mechanism

—_—
—_——

2l s yms AST a5t o Jiatl gl 1 St 2,5 S7-400 0 @
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S7-400 53 CPU-H |y bt

Q‘)Lwﬁ-u\.;‘j:@(CPUJJLB%)J;;W)JLB—&JQW&L@M}%?ﬁ)J&j%‘D@g)#L«A
@RedundancyW;mmugﬁfwwpgo\},au:%‘ptsuu:,,ydg.wwb@wgt,@g;
3l odge p ) awyp IS aiby S CPU &8 558 o osliul awy y J 28 Cgr CPU 55 51 jlsle cpl s il
Loy ole) opy ols;ﬁc.uj:ﬁjgd&wgﬁfwﬁa{@u;.,\;@u@swndby Iy 9,5, CPU 5 Master

Al oo anlslamy p J S 8 5 odd e s CPU Slave « J u8

B Industrial Ethernet

S57-400H 57-400H

Bl PROFIBUS DP B FROFIBUS DP

ET 200 ET 200M
[ (

G_STT0_XX_00755
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A sl 5 s
3 el 03l & r@)sﬁJCPUA{CPUdig.j\G;bejé\fw\d‘sﬁ Oy Sl p3Y S (gl &S
Sl ()13 Coew K550 HWR s sl oo (651530 65 (S350 51 jim Dl 1131 S S5 53
Qé,,;xgbjsud,ju@\.gﬁwfw\SYNC sl Jssb bw s CPU 45 0 dbbl> g5l 0,

sl oo Ll JEPLC 87-300,400 L 55 (s 1531 p 3 (S50 L3 o Joaze SaSS
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MWJJ MLGAHWRJ‘WQUJUJ‘SWRJQ Ml;u’.aJS;JCPU CPU&_{JJ‘ ijLo)(LQJ‘JS‘rJ;

QCPU&)‘CU}M)DFL’ Ml.’ M;‘&b}m@obuw‘@\.&g_ﬁbjéjoayj Uﬁ*LSJ‘J'e‘(,J"Q;"ﬁJS‘)JwJM"

CPeARCY d&":“ ¢ v.:.&\., asls Jgis CPU
HWR s ¢ 5550 ol  ait o Ethernet L MPI/Profibus s S bw s SWR s Redundancy L

Hardware Redundancy

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

Software Redundancy

» ForSlow Processes Switch Over time : few Sec.
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Replaceable Sync modules

Fiber-optics (FO)

Fiber-optics (FO)
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Osls 15 L s gs e eslizel Rack]l L Rack0 ws gl 45" 5405 5 5 s DIP Switch ¢ SYNC le Js3b s,

sl o Master oS, 0l e 4l 53 <S5 070 s, » gow !

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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Rack UR2H S7-400H base system

Rack 0 Rack 1

e = M
E = - T T

2 PS 2 CPUs 4 synchro- 2 fiber-optic cables
nization
submodules

oo—— .
|
oo
[—1
==
—

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

® @

rrﬂ234567891|ﬂ3456789‘=

290 mm 190 mm

40 mm |
| 465 mm bt |
482,5 mm
(1) System |
(2) System |l

Figure 2-3  Rack dimensions
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With two standard subracks

Redundant power supply (PS) optional

Max. cable length 10km

With H subrack (with split backplane bus)
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What is single-channel, one-way 1/0O?

CPU e$$ Lo 5 s /O la Jsib ams 53 Ligd o0 e b &5 51 S o) 2 /O e Jg5l Sl ol s
L,8 15 55 i b Sl sle ¢S gay p ity o 1O sla JgSle . Lish o a3 5T 5 eslinal

» 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 1/0

Ao kil o 2 3T BB s e zws ;3 CPU 5 o (ol Redundant . ;5 /O gls Jsjl S ol s
S A3 ey 51 ile a Sy ol o Oluebl dse 55 bl axils w 2ws WI/O 4 Wiy » Master ;. Single

NGO

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

Switched
distributed
I/O ET 200M
“ In single mode, the master

subsystem can always
address all switched

I/0 .

DP/PA-Link
or Y-Link

Iﬁlf
e

witched connectlon
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I ol s oslizal 3,550 IM g3l 5,8 o 413 ET200M oK) ¢ 555 » VO s Jgsbe isy opl oo

5 oo o3lizal (SS53) 0tacm 53 8 il IM153-2FO L IM153-2 g5t

» IM153-2: 6ES7 153-2AA02-0XB0 version 7 or later
m IM 153-2F0: 6ES7 153-2AB01-0XB0 version 6 or later

Switched ET 200M
distributed /O

TUE
oo |a
1]
1
|
| |
DP/PA link ar ¥ link
[
oo (o
L
L)
|
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L+ lwith active backplane bus

Specialbus module (BM)

o Active

i I J'. backplane bus

274




Consulting, design
PROCESS CONTRO!

WWW. Autcenter (

AKDb Ove|3|far‘ Z

Rules

When you use a single-channel, switched /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).

u\;ﬂi)‘} C)}Lﬂ‘dﬁij.b ML@W}bﬁCPU-i-

S o3lizwl DP Master «S§ i v 55 %

275



IM 0T 054 Jib 6Lis 4 LED 5l 035 s, 5,505 505 ACT rup,i:iueiiIM 153-2 Js5b sy
oei JSie s Jw IM w by e Wb BT .5l o 5, IM K 4 bg o LED G b a5 sl s
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4,5 53 Active Bus Module ol L ol 55k 55,5 » IM153-2 \ET200M oS 1480
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Installation notes

Connect the programming device to the first fault-tolerant CPU
(CPUO0). This CPU should be the master CPU of the S7-400H.

A high-quality RAM test is performed after power on. It requires
approximately 8 seconds per megabyte of RAM. During this time the
CPU cannot be addressed via the multipoint interface and the STOP
LED flashes. If there is a backup battery, the test will not be
performed on further POWER ONs.

Perform a memory reset for both CPUs using the mode selector. This
applies the set mounting rack numbers of the synchronization
modules to the operating system of the CPU.

Switch the two CPUs of the $7-400H to STOP. Load the user program
into CPUO

Start the $7-400H PLC by switching the mode selector, first for CPUO
and then for CPU1, to RUN-P.
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CPUO starts up as the master CPU and CPU1 as the standby CPU.

After the link-up and update of the standby CPU the 57-400H switches
to redundant system mode and executes the user program (run light on
digital output module).

Switchovertime

= Switchovertime < 100ms

= Qutputs are retained during switchover
= No information or alarm/interrupt is lost

Switchovercriteria
Masterfailure

= Power supply

= Rack

= Sync module

= Sync cable
= CPU

Failure of a DP string or DP slave interface module does
notforce a switchover
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Cycle

cPu O ceu1
Self-test Self-test
Pll _ Pll exchange _ Pll
Synchronization
= - > f
User pmgre;m « > User pmgrém

Match-up

PI1O

-

P10

L J
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SIMATIC 57-400 CPU 412-5H
SIMATIC 57-400 CPU 414-5H Slot for K
SIMATIC 57-400 CPU 416-5H card

SIMATIC S57-400 CPU 417-5H

MPY/ g ™) 'PROFIBUS
PROFIBUS |

PROFINET

2slots forthe — 8 E (2-port switch)
sync modules =

G_STT0_XX_00760
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CPU417 H
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GEST417-4HLOD Y 0ABO
.4:L .~ Redundancy
V3.00 i
INTF E [ 1 =mecF E
EXTF |=]| ] .
BUS1F ; — | SYNC 1 dj}lﬁ )bblFMlF
BUS2F 51 — . ..
2 | —— SYNC 2 U5 s s IFM2F
— FM2F
FRCE | © | B
] MSTR [ =) s .
— i = Syl ,l e 0 ¢, ,5CPU :RACKO
RUN _T__ RACKIT _T__ .b)‘b ‘)‘J.;l d{) B CPURACKl
stop [°] [ _
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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

BUS1F red Bus fault at MPI/PROFIBUS DP interface 1
BUSZ2F 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 O

RACKI 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
CPU with a medium program memory and quantity framewaork

" RAM 1T MB

SIMATIC S7-400 CPU 414 .5H
CPU for more demanding applications of the medium perfarmance range and additional
communication tasks

= RAM 4 MB
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SIMATIC S7400 CPU 416-5H
Entry CPU for the upper performance range

= RAM 1B MB

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

= RAM 32 MB
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H s o wus sl CPU Clasin

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

1MEB
0.5 MB
0.5 MB

31.25ns
31.25ns
31.25 ns
62.5 ns

8192
204812048

CPU 414-5H

414-5HM.

4 MB
2 MB
2 MBE

18.75ns
18.75ns
18.75ns
37.5ns

Unlimited (limited only by the work memaory)

CPU 416-5H

416-5HS.

16 MEB
6 MB
10 MEB

12.5 ns
12.5 ns
12.5 ns
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? CPU 417-4H?
Dimensions (mm) 50x290x 219

Slots 2

Order Mo. group: 6ES7 412-3H.. A414-4HM. 417-4HT.
Work memory

Integrated 768 KB 2.8 MB 30 MB
Instructions 128 K 460 K SM

For program 512 KB 1.4 MB 15 MB
For data 256 KB 1.4 MB 15 MB
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 2048712048

|[EC timersicounters L

287




Consulting, d¢
PROCESS CONTE

uti ing of Industflall?ﬂutqmatmn ij ects.

WWW. Autcenter‘
Akb Ove|3|f’:_"5_'

[ i '.'..' E w =



Consulting, de
PROCESS CONTR

www.Autcenter.e

(SWR) 18 p 7 S9!

P sl STk s (Bl sl b b g 5 AL w1 i 4 5L (KK 03 b 0Ly oS slailes
sl o L) J6 55 PLCST7-300 kv s (S55530 cnl o558 (o planil (65le 03,8 Slibas

Overview of the hardware configuration

Operating and
Optional manitoring
expansion

MPI/ PROFIBUS or Ethernet

§7-300/ 57-400 S§7-300/ S7-400
station A station B

PROFIBUS DP

[
PROFIBUS DP

Distributed /0 device Distributed /O device
ET 200M with IM 153-2 ET 200M with IM 153-2
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Master CPU

+

Read input information

Execute the non-redundant user
program

Evaluate status information of the
standby CPU

Execute the redundant user program

Copy redundant data to standby CPU

“

Qutput redundant and non-redundant
output information

+

Standby CPU
v

Read input information (‘.:,
I

Execute the non-redundant user
program

Evaluate status information of the
I master CPU

MNo execution of the redundant user
program

Copy status information of the master
CPU

Output non-redundant and redundant®
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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*" Parallelizzatore

Stazione HMI

H
Managed Switch
Industrial Ethernet

Alimentazione
Ridondante

Stazione HMI

PLC Ridondante
Siemens S7-400H

Profibus DP ndondante

1/O Locali Armadio
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Fibre-optics (FO)

Fibre-optics (FO)
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W= *I () |PROFIBUS
PROFIBUS |

PROFINET
2 slots for the

i E (2-port switch)
sync modules E
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