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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 ER

Racks for signal modules (SMs), receive
IMs, and all power supply modules.

The I/O bus has the following restric-
tions:

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

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

ERs ) A%
bus i.e. modules requiring 24 V cannot
be used (see technical data of the

modules).

* 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).

ER1 18

ER2 9
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1/O bus, Rack for all module types in the S7-400
oRo g segmented Segmented except receive IMs._
1 Communication CR The 1/O bus is subdivided into 2 I/O bus
bus, continuous segments of 10 and 8 slots respectively.
I/O bus . Racks for all S7-400 module types ex-
CR3 4 Communication CR in standard cept receive IMs. CPUs 41x-H only in
systems .
bus stand-alone operation.
Subdivided CR or | Rack for all S7-400 modules except
1/O bus, .
seamented ER for compact in- | send IMs.
UR2-H 2*9 c egmentec stallation of a fault- | The I/O bus and communication bus are
ommunication o . .
b tolerant system | divided into 2 bus segments, each with 9
us, segmented slots

UR s,

AL o 3 b Jde (gl &S AL 0 ST7-400 e i 3 S 5 J

[}
-

A Ol o S ol

UR2H
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(1)+(2) /0 bus
(3)+(4) Communication bus

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

2575 mm ’
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Rack UR1 UR1 UR2 UR2

6ES7 400-1TAO01- 6ES7 400-1TA11- | 6ES7 400-1JA01- 6ES7 400-1JA11-

0AAQ 0AAQ 0AAQ 0AAQ
Number 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 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 I/0O bus and communication bus
UR2-H s,

‘_gtadﬂl.gbgl_;lscusf«s.a_,.:\_,pa:u:.‘im_,:..S’_;L_._;_,Lal.SJLglﬂ!J-q-..oJ_;_;;;-l);pq.S_;ai_;l

- \_,nUR2 S o Al é‘_,o 33 S, gl AL e Lt 4 by e

o 9 Ly b 3

S3d e bzl (S7-400H) Redundant
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Design of the UR2-H
The following figure shows the design of the UR2-H rack with 2x9 slots.

® @

1234567891@3456789C

E

|

290 mm 180 mm

B & JIJU |

al

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

Figure 2-3  Rack dimensions
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Specifications of the UR2-H rack
Rack UR2-H UR2-H
6ES7 400-2JA00-0AA0 6ES7 400-2JA10-0AA0
Number of single-width slots 2x9 2x9
Dimensions W x H x D (mm) 482.5x290x 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

S g dilys A IM-R G2 G Jaib sles g o0 oslinl ol S 0lee w UR o S5 235

IM-S ; CPU ;> o Jsjbe ol ek g oslinul anwys S5 Olge 4 81 imman Lt i e S 2l

L3 5 ai gl (g5 p Al 0
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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) 482.5x290x 27.5
Material of the mounting rail Sheet steel
Weight (in kg) 4.1
Busses Segmented I/O bus,

full-length communication bus

Only one power supply module required
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Design of the CR3
1 i] -
dEEEE
NN g
290 mm 190 mm [| I -
L]
40 mm : ll_?!
115 mm
CR3 s, olasiie
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 I1/0 bus and communication bus
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Design of the ER1 and ER2

12 3|4 5] 6] 7] 8] 901112413} 14]154 16

290 mm 190

| ®

17418

1§28 349586 8§ 9 111211415161718C

40 mm
| 465 mm
- 482,5 mm
(1) 1/0 bus
Figure 2-6  ER1 rack with 18 slots and ER2 with 9 slots
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Specifications of the ER1 and ER2 racks

Rack ER1 ER1 ER2 ER2
BES7 403- B6ES7 403-1TA11- | 6ES7 403-1JA01- | 6ES7 403-1JA11-
1TAO01-0AAQ 0AAQ 0AAQ 0AAOD
Number of single-width 18 18 9 9
slots
Dimensions 482.5 x 290 x 482.5 x 290 x 257.5x 290 x 257.5 x 290 x
W x H x D (in mm) 27.5 27.5 27.5 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 VO bus
A o QLN L e BB S 0 &S Gl O 5 J el
Modules Racks Racks
UR1, UR2 CR2, ER1. ER2
UR2H ae |MI-UN2| UR2N | cpg
CR as as
Power Supply Modules L] L ) @ ®
CPUs [ ] [}
Send IMs L] e
Receive IMs * L4 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) | Pbus |

Yes Yes
CR2
(Central Rack) P bus, Segment 2

Yes No
ER1/ER2
Erensongec) | __pos

No Yes
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Operating voltages
5VDC and 24 VDC
S7-400 viabackplane bus S7-400
power supply > Omroﬁgl)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, ;L glsl
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 10AR 6ES7407-0KR00-0AA0 8510264 VAC or 88 to 5VDC/10 A and 24 VDC/1 A | 3.8 (Page 72)
300 vDC

PS 407 10AR 6ES7 407-0KR02-0AA0 | 851to 264 VAC or 88 to 5VDC/10 A and 24 VDC/1 A | 3.9 (Page 75)
300 vDC

PS 405 10AR 6ES7405-0KR00-0AA0 19.210 72 VDC 5 VDC/10 A and 24 VDC/1 A | 3.14 (Page 88)

PS 405 10AR B6ES7 405-0KR02-0AA0 19.21072VDC 5VDC/10 A and 24 VDC/1 A | 3.15 (Page 90)

46




and executing of Industrial Autd

LA '-:-
p—_——t )

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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« 1CPU414-1

* 3 analog input modules SM 431;Al 16 x 16 bits

* 5 digital input modules SM 421;DI 32 x 24 VDC

* 6 digital input modules SM 422;D0 32 x 24 VDC/0.5A
1 send IM, IM 460-0

Ja5le 2 P as 0L

Module Quantity +5 VDC (Max. Current Consumption
Values)
I/ Module | Total
CPU 417-4 1 2600 mA 2600 mA
SM 431; Al 16 x 16 bits 3 700 mA 2100 mA
SM 421,;D1 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.

Ll gL Y gl &5l mle ol sl o g RL 2 PS gls J53b 5l s s
S gloy 3,8 o S5 e o3 e g bl 5SSl s ols )5 2BAT Sl s iy 45 S

S e e Sl 1 s sl SOl S s e 258 LS DS el 3 0e g bL

Backup Battery
Order number 6ES7971-0BA00
Type 1 x lithium AA
Rated voltage 3.6V
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 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.
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Replacing the Backup Battery

Replacing the Backup Battery
1. Discharge any static charge by touching a grounded metal part of the $7-400.
2. Open the cover of the power supply module.

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

Iy

[ 7]
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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. Setthe 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.

©®NO O s
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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.

2o NG &m koW N

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 (6ES7405-0KA01-0AAD) |PS 407 10A (6ES7407-0KA01-0AAD),
release 25

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

PS 405 10AR (6ES7405-0KR00-0AA0) |PS40710AR (6ES7407-0KR00-0AAD),
release >7

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

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

BATT2F 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).

s | Output voltages at nominal value

+ () [Output voltage 0V

Switches
BATT.INDIC

Used for setting LEDs and battery monitoring
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
compartment

For backup battery (batteries)

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
5VDC
24 VDC

Backup battery fault

Power supplies with 1 backup battery:

BAF
BATTF

Power supplies with 2 backup battery:

BAF
BATT1F
BATT2F
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Table 3-7  INTF, 5 VDC, 24 VDC LEDs
INTF LED LED Cause of fault Remedy
LED | DC5V | DC24V

D D D Standby switch in (!) position Set standby switch to the |
position

Line voltage missing Check line voltage

Internal fault, power supply module Replace power supply

defective module

Cutoff after overvoltage on 5V or non- Disconnect from mains and

permissible external supply reconnect after
approximately 3 minutes; if
necessary, remove external
supply

Power supply module operated in wrong | Install the power supply

slot 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.”

D H D Overvoltage on 24 V Check if there is an
external supply; if not,
replace power supply
module.
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H D~ D Short-circuit or overload on 5V and 24 V
and overheating

Check the load on the
power supply module.
Remove module if
necessary. Wait 5 minutes
before switching the power
supply module again.

H H D If the standby switch is set to the
() position, illegal external supply on 5V

Remove all modules;
determine which module is
faulty.

If the standby switch is set to the |
position, short-circuit or overload on 24 V.

Check the load on the
power supply module.
Remove module if
necessary.

D B H Voltage restored after short-circuit or
overload on 5V if faults occur in operation

Press FMR button:
Flashing changes to steady
light

Dynamic overload on 5V

Check load on the power
supply module. Possibly
remove modules.

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

supply module. Possibly
remove modules.

D = LED is dark; H = LED lights up; B = LED flashing;
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P.S 407 4A J35k 5 sbod

El:é:%ﬁ Mounting screw
Jaw LEDs INTF, BAF,
“r BATTF,
ocsv 5VDC,24VDC
- FMR button (Failure Message Reset)
- Standby switch (does not cut off mains)
2 O
Under cover
Battery compartment
J— Switch BATT. INDIC, BATT,
oF | OFF
3-pin power connector
Mounting screw
Figure 3-2  Operator controls and indicators on the PS 407 4A
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LEDs INTF, BAF,
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- FMR button (Failure Message Reset)
! Standby switch (does not cut off mains)
Under cover
Battery compartment
aarr. s Switch BATT. INDIC, BATT,
(S 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:05A
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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)
s o: | BelOw cover
Battery compartment
ﬂ,ﬁ,ﬁ 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 5.1/24 VDC

Output currents

* Nominal values 5VDC: 10 A
24VDC:1.0A
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Operator controls and indicators on the PS 405 4A

PS 406
(]

TT_INDIC.
[

0

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

24VDC/48V/60V

* Permissible range

Static: 19.2t0 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 5.1/24 VDC
Output currents
Nominal values 5VDC:4A
24VDC:0.5A
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CPU S7-400
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e CPU 291 e il o0 Vade e CPU il 5 5,108 5455 Compact sla ¢, 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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SIMATIC S7-400CPU 412-1

SIMATIC S7-400CPU 412-2

SIMATIC S7-400 CPU 412-2 PN

SIMATIC S7-400CPU 414-2

SIMATIC S7-400 CPU 414-3

SIMATIC S7-400 CPU 414-3 PN/DP

SIMATIC S7-400 CPU 416-2

SIMATIC S7-400 CPU 416F-2

SIMATIC S7-400 CPU 416-3

SIMATIC S7-400 CPU 416-3 PN/DP

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

SIMATIC S7-400 CPU 417-4
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Technical data: S7-400 CPUs

CPU CPU412-1 | CPU412-2 | CPU412-2 | CPU414-2 | CPU 414-3 | CPU 414-3 | CPU 414F-
PN PN/DP 3 PN/DP

Dimensions (mm) 25x290x 219 50 x 290 x 219

Slots 1 2

Order No. group: 6ES7 412-1X. 412-2XJ. 412-2EK. 414-2XK. 414-3XM. 414-3EM. 414-3FM.
Firmware V5 Vs Ve V5 Vs V6 vé
Work memory

Integrated 288 KB 512 KB 1MB 1MB 2.8MB 4MB
Instructions 48K 84K 170K 170K 460 K 680K
For program 144 KB 256 KB 512KB 512KB 1.4 MB 2MB
For data 144 KB 256 KB 512KB 512 KB 1.4MB 2MB
Processing times

Bit operation 0.075 ps 0.045 ps

Word operation 0.075 ps 0.045 ps

Fixed-point operation 0.075 ps 0.045 ps

Floating-point operation 0.225 ps 0.135 s

Bit e o

Bit memory 4KB 8KB

S7 timersicounters 2048/2048 204872048

IEC timers/counters [ L

Address ranges

o 4KB/4KB 8KB/8KB

11O process image 4KB/4KB 8KB/8KB

Digital channels 32768132768 65 536165536

Analog channels 2048/2048 409614096

DP interfaces

Number of DP interfaces 1 (MPIDP) 1 1 (MPIIDP) 1 2 1
Number of DP slaves 32 64 32 96 96 each 125 each
Plug-in interface modules 1xDP 1xDP
PN interfaces

Number of PN interfaces 1 (2 ports) 1 (2 ports)
PROFINET 10 . L]
PROFINET with IRT L4 L)
PROFINET CBA ] [

TCPNP L L

upP . .
1SO-on-TCP (RFC 1006) L] °

Web server . ()

Data set gateway [} .
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CPU CPU 2 CPU 416F-2 CPU 416-3 v CPU 416-3 CPU 416F-3 CPU 4174 ™
PN/DP © PN/DP

Dimensions (mm) 25x290x 219 50 x 290 x 219 50x290x 219
Slots 1 2 2
Order No. group: 6ES7 416-2XN. 416-2FN. 416-3XR. 416-3ES. 416-3FS. 417-4XT.
Firmware V5 V5 V5 V6 Vé V5
Work memory
Integrated 5.6 MB 11.2MB 16 MB 30MB
Instructions 920K 1840 K 2680K 5M
For program 2.8 MB 5.6 MB 8 MB 15 MB
For data 2.8MB 5.6 MB 8 MB 15 MB
Processing times
Bit operation 0.03 ps 0.018 ps
Word operation 0.03 ps 0.018 ps
Fixed-point operation 0.03 ps 0.018 ps
Floating-point operation 0.09 ps 0.054 ps
Bit memories, timers, counters
Bit memory 16 KB 16 KB
S7 timers/counters 204812048 2048712048
IEC timersicounters ®) .)
Address ranges
o 16 KB/ 16 KB 16 KB/

16 KB
1I0 process image 16 KB/ 16 KB }2531
Digital channels 1310721131072 1310721131072
Analog channels 819218192 819218192
DP interfaces
Number of DP interfaces 1 2 1 3
Number of DP slaves 125 125 each 125 each
plug-in interfaces 1xDP 2xDP
PN interfaces
Number of PN interfaces 1 (2 ports)
PROFINET 10 [ ]
PROFINET with IRT [ ]
PROFINET CBA .
TCPIIP [ ]
UDP ]
1S0-on-TCP (RFC 1006) ]
Web server [ ]
Data set gateway ] ]
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CPU412-2PN
2L oo Profinet L, o5 4, 5450 CPU

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

¢ Memory Card slot
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CPU414-3DP
2k a3 Profibus -DP L, o 41,15 CPU

RAM 2.3MB

MPI/PROFIBUS DP-Master-Interface

2 Additional PROFIBUS DP-Interfaces

L]

Slot for additional IF-Module

Memory Card slot




$'» 9 22L o Profinet

RAM 16 MB

MPI/PROFIBUS DP-Master-Interface

Additional PROFIBUS DP-Interface

Additional PROFINET Interface

416-3PN/DP

s Profibus s L, 4 ;32 CPU .

P f‘;b JJ}._. 6LMleS

Slot for additional IF-Module

Memory Card slot
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¢ RAM30MB
¢ MPI/PROFIBUS DP-Master-Interface
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¢ Memory Card slot
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CPU sequence for memory reset
The CPU performs the following processes for memory reset:

» |tdeletes the user program from work memory and in load memory (integrated
RAM or RAM Card).

» |t deletes all counters, flags and timers (except the time).
* |t performs a hardware selftest.

» ltinitializes the hardware and system program parameters, that is, its intemal
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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* 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 vou have 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 you 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 you use a flash memory card without back-up batteries. theblocks 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 of a 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 1/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

Ifyou ... ..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 offine 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 16xUC DI 16xUC DI 16xUC DI 32xUC
24V 24V 120V 24/60 V 120/230V 120/230V 120V
(-1BLOx-) (-7BHOx-) (-5EH00-) (-7DHO00-) (-1FHO00-) (-1FH20-) (-1ELOO-)
Number of 32 01; 16 DI; isolated | 16 DI; isolated | 16 DI; isolated | 16 DI; 16 DI; 3201
inputs isolated in in groups of in groups 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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SM 421 DI 32 - 24 VDC & 5 5 Slaseis

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 75 VDC /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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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 1.2t0 4.8 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

148



Consulting, designing and executing of Industrla,l_ ,Aut :
PROCESS CONTROL HOME :

www.Autcenter.com

Akb_Oveisifar _ lt ]

SMA22 Jlwws b 25,2 s g5k
d__.'t B 4 ‘_JL...a_;‘ JL:._.n.iJ Sl LS J;.a.a “ g 3 g~ u"-'"l.}', .LH_,_'. & S Q_;ls ._",.1\ .1‘:.....-_,.'. PLC

S I PR RCF FIPY L B - VI ¥ PPy PPN L g JEP9)

s Y

0
-

w‘.’s ./"-J'-'-":’_ ¥

149



gx =:g=—l
_’t"‘

L COEsi il

SM422 Jtows os,> WS 5 &

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
24VI/I2A 20-125V/1.5 | 24V/05A | 24V/05A | 120/230 VIS5 | 120/230 V/ | 20-120V/ 2
A A 2A A
(-1BH1x) (-5EH10) (-1BL00) (-7BLO0) (-1FF00) (-1FH00) (-SEH00)
Number of |16 DO; 16 DO; 32D0; 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 8 reverse groups of groups of groups of groups of
polarity 32 8 4 1
protection in
groups of 8
Output 2A 1.5A 05A 05A 5A 2A 2A
current
Nominal 24VDC 20to 125 24VDC 24VDC 120/230 VAC | 1207230 20to 120
VDC VAC VAC
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:SM 422 DO 32-24 VDC/0.5 A o5 5 clasiis

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

Dimensions and weight

Dimensions W x H x D (mm) 25x290 x 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+

24 VDC

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+ (-0.3 V)

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 kQ2

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 |Al8x14bit | AI8x14bit | AlI16x13 | Al16x16 | AI8xRTD | Al 8 x 16 bit
(-1KF00-) | (-1KF10-) | (-1KF209) bit bt 16 bit (-7KF00-)
(-OHHO0-) (-7QH00-) | (-7KF10-)
Number of inputs 8AlforUN [8AlforU/l |8AlforUN |16 inputs 16 Al for 8 inputs 8 inputs
measureme | measureme | measureme Ul/temperat
nt nt nt ure
4 Al for 4 Al for 4 Al for e
resistance | resistancelt | 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 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 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 /60 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 VvDC

» Between bus and chassis ground 500 vDC

* Between analog section and chassis ground 2120 VvDC
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 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) 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+ 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) 3VDC

« Between S- and MANA (UCM) 3VvDC

+ Between MANA and M-internal (UISO) 75VDC /80 VAC
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Insulation tested

* Between bus and L+/M 2120 VDC
* 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.9W
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IM o Ll s ege ASS

Aas e Ml o IM S S sla-Y

o b S o iz 1) 50 IM oo ls LY

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. numberl of connectable 4 ” 4 4
EMs per chain
Max. distance 5m 15m 102.25 m 605 m
5V transfer No Yes No No
Max. current transfer per inter-

e 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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| |
(1) Receive IM
2) Terminator
(3) Receive IM
4) Send IM

(5) CR

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:
¢ URI,
e UR2and
 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.
» 2interfaces for connecting the expansion lines via 468-1 connecting cable.
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IM 460-0

Overview

Receive interface for centralized expansionup to S 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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Design
The IM 461-0 interface module can be inserted into the following expansion modules:
e URI,
e UR2,
e ERland
e ER2.
The module has:

e 2 LEDs for indicating faults.

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

» linterface (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.

» Codingswitch for setting the number of the rack.

» Batteryin 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 6-6  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)

C1 LED (green)

Line 1 (via front connector X1, connection 1) is correct.

C1 LED (flashing
green)

An EU in the line is not ready for operation because
* 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
green)

An EU in the line is not ready for operation because

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

Front connectors
X1 and X2

Connector (output) for line 1 and line 2
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 Meaning
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 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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IO 1Ot
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EXTF NP
o | EXTF INTF -
a |C1 EXTF
c2

DIP switch |yq ;:g%

HH Connector X1: HH
.

Under cover

B Port C1 IN i

Connector X2: see

PortC2 out 2
Do not plug terminating resistor connector! 1

Figure 6-2  Position of the operator controls and indicators of the IM 460-0 and IM 461-0
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Specifications of the IM 460-0 and IM 461-0

Sz YIIMA61-0 gy, a8 o dasdbe |3 amie IS 3 S

Maximum line length (total) 5m
Dimensions W x H x D (mm) 25 x 290 x 280
Weight
« 1M 460-0 6009
« IM461-0 610g
Current consumption from the
S$7-400 bus 5 VDC
« 1M 460-0 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 B6ES7461-0AA00-7AAD
Use only with IM 461-0 and IM 461-3.
Backup current None
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Figure 6-3  Position of the operator controls and indicators of the IM 460-1 and IM 461-1
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IM 460-1

Overview

Send interface module for central expansionto 1.5m
TransmissionofP bus

With voltage supply for expansion units

Canbe plugged into the central controller

Up to 2 expansion racks can be 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:
e URI,
e UR2and
e CR2.

No more than 2 expansion units can be connected (1 perinterface). No more than 2 IM 460-1
units canbe 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 module in the downstream
expansion units.

The module has:

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

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

e 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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The IM 461-1 interface module can be inserted into the following expansion modules:
o URIL,
e UR2,
e ERland
e ER2.

It supplies themodules 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.

e 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

« IM 460-1 600g

« IM461-1 610g

Current consumption from the S7-400

bus 5 VDC

= IM 460-1 Typ. 50 mA, max. 85 mA

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

« |M460-1 Typ. 250 mW, max. 425 mW
e 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-»

s OIS 20 102.25 Wb B 281as- S obe IMG e (6 225 ol s LW IM il e o5 LS |

R
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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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IN460-3

Overview

Send interface module for distributed expansionto 102 m
TransmissionofK and P bus

Canbe plugged into the central controller

Up to 8 expansion racks can be 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:
e URI,
e UR2and
o 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.
» 2interfaces for connecting the expansion lines via 468-1 connecting cable.

195




PROCESS CONTFIOL HOME

www.Autcenter.com /7

IM 461-3

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

» Canbe plugged into expansion rack
o 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:
e TURI.
e UR2.
» ERland
o 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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Specifications of the IM 460-3 and IM 461-3

C2,

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. 530 mA
Max. 620 mA

Power loss

+ IM460-3 Typ. 6750 mW
Max. 7750 mW

- IM461-3 Typ. 2950 mW
Max. 3100 mW

Terminator B6ES7461-3AA00-7AA0

Use only with IM 461-0 and IM 461-3.

Backup current

None

Cl L,

IM 461-4 ; IM 460-4-:

53 s IM460-4 ool o ks OS2 605 mStus B IM cidsr -l v g5 bLS |

.)_,-'!)J_,:.-_g w_,: usJiMJLa:‘Q&A‘LAQJ}.:_ﬂ ,.O‘Jsj.h .L:..e_,JASJ—:LJA
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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

« IM461-4 6209

Current consumption from the S7-400 bus 5 VDC

« M 460-4 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 6ES7461-4AA00-7AAQ

Backup current None
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Figure 6-5  Position of the operator controls and indicators of the IM 4604 and IM 461-4
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Cable length selector switch
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LENGTH Switch Position Meaning
100 m 100 Cable length 1to 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
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ian AT 5] G gl Cond i 4 pll oS sk 3L 0 RUN - 53 PLC &

Al Jls STOP comssy 53 1 Ol s

205




Consulting, designing and executing of Industrial Autg

further EU 184U,
' . EU 187U (central) .
) ' .
H ]
S5 H— S5 H S5 ==
expansion |}4-IM 3123 expansion | J-4M 3123 expansion | J4-M 3125
unit L unit . unit ——
IN 314 314 1314
55 [ s |H N
expansion [ |IM3003 expansion | L1-AM 3003 expansion |- M 3005
unit it D unit
Terminating conneclor 760- 1AA11
il p
[y All 721 connecting cables i
' .
H .
' .
S5 T S5 -
oxpansion | M 3123 axpansion |J4-M 3125
unit —— unit -
Central mounting rack "ﬂsu IN 14
§7.200 =] S5 - S5 b
4
M 1632 expansion | [-M 3003 expansion [ J4-IM 3005
D unit unit
I
, | ,IJ Terminating comnector 760-1AA11
.

All 721 comnecting cables *
} To futher S5 expansion units (distributed)
(max. 4 per IM 463-2)
— max80m ——M

206




Consulting, designing and executing of Industrla,l_ ,Aut I
PROCESS CONTROL HOME :

RIS

www.Autcenter.com

Akb_Oveisifar _ lt ]

IM 467/IM467 FO Jg3t
« 3,5 3 Profibus 2 s MASTER ol s wilys 0 S7-400 LLs)l Josbe ol kv ss
sPC  HMI ( WET L Wlgn a5 LT 05555 4 S7-400 ¢l 0l I IM ) ey K5 ols
wily o LIM -l 5lsae t 2Slas S7-400 Lol S 53 .S Sledbl ol 453 3 Ol g bl

.h_;.f_,'u..a

Zendy sls LED—p

R T S

IM 467

207




Consulting, designing and executing of Industrlal f\utm#atlon Pro jects:

PROCESS CONTROL HOME
www.Autcenter.com

et aslinad LasL L &l 5 (CP 443-5) Profibus o4 CP LIM -1

JJ_,_:JAF:A&:J;_,M sl J..lsf..- J_;_;L»;,._.l DP s

Switch for the bus
terminating resistor

PROFIBUS DP bus cable

208



Consulting, designing and executing of Industria] ,f\uto::l}atlon Pro jects:

PROCESS CONTROL HOME
www.Autcenter.com

o) lises lgmilon 3 il 34t odas 12Mbps G 9.6KDPS Ll o Sl cpl s s JUR) Cs e

Al R e S

Transmission Rate in | 9.6 19.2 |93.75 |[1875 |500 1500 |3000 |6000W | 12000
Kbps
Max. Lengthof 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 )
Max. Length in m 10.000 | 10.000 | 10.000 | 10.000 | 4.000 [2.000 |1.000 |1.000 1.000
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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 is simply mounted in the rack and screwed tight. It can be fitted
with a coding element in the front connector.
o User-friendly wiring:
The module i1s 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 is replaced, the front connector can be used in its
fully wired state for the new module of the same type.
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Control circuit Load circuit
L1L2L3
Digital outputs on FM 451 l

1Q0 101 102 103

de2 Je KICTRAY 'QD\ \\’

??%!m k] kf kf xf
Ol
ROOAEIARIARD  CINN KRN
" (v)
Pole-changing motor
K1 = Direction plus E1 = Hardware limit switch minus
K2 = direction minus E2 = hardware limit switch pius
K3 = rapid speed
K4 = creep speed
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Overview

¢ Three-channel positioning module for rapid/slow-action drives
e 4 digital outputs per channel for motor control
¢ 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

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 is 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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FM 452 Digital outputs trigger reactions

Qo

) l”

Direction of
*=P transport

Overview

e Very high speed electronic cam controller

¢ Low-costalternative to mechanical cam controllers

e 32 cam tracks, 16 onboard digital outputs for direct output ofactions
¢ 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:

e 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.

e 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
e Configurablecam 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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Operator panel (OP) Programming device (PG)

(e.g. OP17)
== - Qoo
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gocoooo HEH |,
=T - @

I SIMATIC 57-400

- - ——
(g ——

/ / / Rack

PS CPU SMs FM453

N A g uen
probe
Encoder (3x)

and/or

Power section Power section
e.5. SIMODRIVE 611-4 &9, FM STEPDRIVE

and/or
Motor (3x) Motor
eg. 1FTS e.g. SIMOSTEP
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Pin Name Type | Pin Name Type | Pin Name Type
1 not assigned 18 ENABLE1 (o) 34 not assigned
2 BS1 VO | 19 ENABLE1_N 0 35 SWi1 VO
3 Sw2 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 DIRT_N 0
7 PULSE2_N 0 24 GND 40 PULSE2 0
8 DIR2_N 0 25 GND 41 DIR2 0
9 PULSE3 0 26 ENABLE3 | 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

1N 2N 3N

13 READY1_1_N I 30 READY1_2_N | 46 READY1_3_N I
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 stepper motors.

231




PROCESS CONTFIOL HOME

www.Autcenter.com /7

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)

in

» 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:

e FM453:

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

o Forthe poweractivation ofthe servo/stepper motors
e S7-400CPU:

o Forsequence control
o Forstarting and stopping positioning actions
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-

Inputs/Outputs FM 455 C FM 455 S
Analog inpuls 16* 16*
| Digital inputs 16 16
Analog outputs 16 -
digital outputs - 32
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Current sensor voltage

Resistance hermometer

sensor hermal element (Pt100)

19 Digtal input digital
10 inputdigital input
11 digtal input digital
12 inputdigital input
13 digital input digital

W
116
MY on G
Mi1- IC1- CH1
M2+ CH2 M1+
M2- M-
1 o o
CH3

Md+ CH4 M3+
M- M3-
M5+ CHS IC5+
M5- IC5- CH5
ME+ CHE M5+
M6- M5-
Mr. O ic7.

- ~ » CH?7
M8+ CH8 M7+
M8- M7-
IC+ ICO
IC- P
COMP+ mfnmejumncomp' Reference junction
COMP- COMP-
M9+ CH9 IC9+
M9- 1ICo=
M10+ MO+ G
mig- CH10 Ma-
Mt CHI1 e

" ~ F CH11
M12+ CH12 M1+
M12- M11-
M13+ IC13+
Miz- CHT 1C13-|. cpea
M4+ CH14 M13+
M14- M13-
M15+ IC15+
Mis- CHIS IC15-| cons
M16+ CHI6 M15+
M16- M15-,
Masa

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

e 16-channel closed-loop control module for universal control tasks
e Canbe used for temperature, pressure and flow controls
e Convenient online self-optimization for temperature controls
o Predefined controller structures
e 2controlalgorithms
e 2versions:
o FM 455 C as continuous controller
o FM455S asstep or pulse controller
With 16 analog outputs (FM 455 C) or 32 digital outputs (FM 455 S) for actuators

Design

e User-friendly wiring:
Sensors and actuators are connected via two separate 48-pin front connectors.
e 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.

e Various encoders can be used:
Thermocouples. Pt 100, voltage encoders. current encoders.
o Extensivel/O:
o FM 455 C: 16 analog outputs for analog actuators

o FM455S: 32 digital outputs for motor-driven actuators or binary-controlled
actuators.

The 24 V DC supply for the actuators is applied externally.
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TxD

RxD e Sla 2 Y
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S Sla O AT
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e sla gl 50

I)?é?'grated o Type: differential voltage interface

(RS422/485)

interface « Front connector: 15-pin sub D female with screw fixing

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

O/ __\©
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-RS 232C Interface Submodule =lax:e.

+ Type: Voltage interface

+ Front connector: 9-pin subminiature D male connector with a screw-type fitting
(compatible with the 8-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/V.28
» Degree of protection: IP 00

- 20mA TTY Interface Submodule = Laxz.

* 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 = lax:.

« 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: IP 00

S5 ¢~ lra PLC L ST (Lo PLC 1 bl o)l 5 sl Jasbe ool slas 018 51 s (SO
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o 5 Ethernet s &2 4 1, S7-400 Jlasl 0 bLs)) e Jale
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CP 443-1 Advanced aSw o ,U
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L R WCL- T PRSVS P - S Y- Ve GV T

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

f— SIMATIC S7-400
: with CP 443-1
Advanced

Field PG

Network separation

SCALANCE SCALANCE
X208 X208

CP 1616 as
10 Device

:| PC/PC with

[l PROFINET/Industrial Ethernet

if IRT is required, switches with
IRT functionalities

(e.g. SCALANCE X204IRT)
must be used

G_IK10_XX_10069
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Panel PC

=TT SIMATIC S7-400
' with CP 443-1
| Advanced

ET 2008

SIMATIC S7-300
with CP 343-1

E T

B Industrial Ethernet

G_IK10_XX_10070
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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 AUI and Industrial Twisted Pair)

RJ-45 jack

Current consumption via the S7
backplane bus

Depending on the Ethernet interface used, the following the

— - from 24 V maximum current consumption is as follows:

AUI: 0.35 A maximum
ITP: 0.1 A maximum
TP: 0.06 A maximum

- from5V: 1.5 A maximum

Power loss 8.6 W

Permitted ambient conditions

* Operating temperature 0°Cto +60°C

* Transportation/storage

-40°Cto +70°C

temperature 95% at +25 °C
¢ Relative humidity max. up to 1500 m above sea level
* Altitude
Design

Dimensions, module in casing
HxW x D (mm)

290 x 25 x 210
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Jssbe ol Bl e S35 S 4 Jlal g ST400 ol LS Joll K5 Jdadbe ol

And o Sl o 2l gl s
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S7 communication-

S5-compatible communication-Y

IT functions-¥
by Llg 2 CP ol ooven 505 0 ol 3 Web 5 Email Loy Lisyl o6 CP ol b

LS s b S FTP IS,
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LED displays) -
Mode selector - "

MAC address label

TP interface: 8-pin RJ-45 female connector ———o

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

250 agem s AS-T 2 4 Jlal gl 5 S o, 18S7-400 4, @
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S7-400 50 CPU-H b oLaT
Qb\...d-u\i\j‘_ga(cpu)Jw%)éﬁW)wa:bQ@‘M&hm}ﬁ?ﬁjawfj%bdnfjﬁw
@RedundancyW}‘c:@\céﬁfwwﬁ»:{}\kﬁﬂ‘}‘su‘j&j}j‘é.&f:ﬂg@wQbLg:li)'
3,13 odge ply amyp J S aiby oS CPU & 558 o eslitul awy p J 28 Sg CPU 45 51 jlsle o) s il
Loy olej op ol sS s c%TsﬁjQG&héﬁfwjbdf@bj b . Stand by 1, 5,5, CPU , Master

Al or alsl gy J 2SS 5 0dd s 4 CPU Slave o J s

B Industrial Ethernet

S7-400H S7-400H

B PROFIBUS DP M PROFIBUS DP

G_ST70_XX_00755

ET 200 f ET 200M f
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&l osls 350 | I Hardware Redundancy ¢ ol g .« S7-400 ;3 H s, sle CPU i eslizal L
sge 4 M5 o ST-300 5 gpbse ol il o pdy Ol ST-400 s s (o)l 1 o (S5 58

A2l 1 5 Ko
3 el 03l & r@,:ﬁ:CPU 4 CPU S 51 s g 0l 457 Sl (55 Ol sl 03Y 87 (61 &5
Sles ()13 Coew S5 530) HWR s sl o 651531 65 (S350 51 jim g Db 131 S S5 53
bS5 b owy b gl oyl .J};@C\?JSYNC sl Jssb bw s CPU 45 0 bl g5l 03,

sl oo Lt JEPLC S57-300,400 L 55 (s 1531 p 3 (SSs 30 5h o Joaze oSS
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SaANSWR 3 ge pabpe il (o (o131 Somw (Sisl 1 28 Sl a auia Som (153 05 (SSaR )
Co a3 il o HWR I 2o 0l ool SWR s st o 55 CPU 4 CPU & i gs s Ol (ol 5l e 5
4 CPU &Sl gm0 b a5t ,u.,;us;y@uwwu@,;,uyjuﬁ‘é,‘f\uu&,;bgwﬂ;

358 sl MSie ¢ 0y wsls S5 CPU
HWR s § 5550 ol 5 wsL o+ Ethernet v MPI/Profibus sl &5 Ly SWR s Redundancy bis

.J,:G,.ﬁ,ﬁ;‘SYNC s Jo5b bu g

Hardware Redundancy

» For Fast Processes Switch Over time : 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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.

0313 J1 3L 3 4é e oslizul RACKL L RACKO uw g1 457 5,15 5.5 5 DIP Switch ¢ SYNC s Jssle )

Asb o MaSter o7, ol e 4 1l 55 <S5 0700 655 p gt 2!

— Switch Position Meaning

The CPU has rack number 1

‘ . The CPU has not been assigned a rack number

Switch for setting the rack
number

The CPU has rack number 0
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Rack UR2H

S7-400H base system

Rack 1

L] E = L
=] [=] 4 2 ; o rd [=] 14
I 1if] ®E .9 -> I I
1] (I[] lI II
2PS 2 CPUs 4 synchro- 2 fiber-optic cables
nization
submodules
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4 015 o 55 URLLURZ Jseme 575 55 5l aadl il o URZH o5 Youns H s 55 a3linal 6 o5,

il o 55 S ge 4 URZH 57, bl s gas oslizul a8l &) 5o
Design of the UR2-H

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

@ @

1
r HEELREEGCGHKEERHAE LEEHEES
290 mm 190 mm D
! 40 mm
- 465 mm |
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)

o
.

268



ol 535S eslizal 5 Standard 4 dss ple sl « Redundant « s ple 505 (o 5 4 at H e 33
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What is single-channel, one-way 1/0?

CPU ¢ bu s 5 1O gla 33l ams 53 digd o e b &S, 51 S gy 2 1O la Jssle Sl ol s
L,8 15 5 s by Sl sl ¢S gay p ity o 1O (sla JgSle . Ligs o a3 5T 5 oslinal

© Central controllers and expansion units
= Distributed 1/0s

Rack 0 Rack 1

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

/

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

NUNST IOV P ¥ uﬂ).)T BB g e mws s CPU ,s AUl Redundant . ;5 1/O gla Jsjl Il BABL

B s 3 SIle a ey ol s Oleebl 4 s dib wils e zes W 1/O Qx\;@Masterj:sSingle

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

Switched
distributed
/O ET 200M

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

I/0 .

DP/PA-Link
or Y Link

I | Switched connectlon
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I ol 3 eslizal 3550 IM g3l 05,8 o 513 ET200M oKl K 655 5 O ls Jgsle is) opl oo

5 oo o3lizal (SS53) 0tacm 53 S il o IM153-2FO 1, IM153-2 J 5L
= IM153-2: 6ES7 153-2AA02-0XB0 version 7 or later
= IM 153-2F0O: 6ES7 153-2AB01-0XB0 version 6 or later

Switched ET 200M
distributed /O

o l"
S_'U a
Hll
| |
| |
DP/PA link or Y link
T
g_lﬂ a
L)
|
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PROFIBUS DP

L+ — Iwith active backplane bus
Special bus module (BM)
P Active

J

B | 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).

ubﬂia)‘j; &:))&M‘Qs_ii).) MLJW}bﬁCPU-t-

S oslizwl DP Master «s§ i v 55 o
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IM 0T 055 Jleb 6Lz 4 LED i) 035 cpds, 5505 505 ACT vupﬁ:ﬁueiilM 153-2 Jsjb <oy
ei JSie slas J IM & Ly e Wb BTl o s, IM 4 Ly o LED s abisd a5 sl s
335 on o5 55 OTACT Fasles 58 (o ot Jlab b 1 st IM G5l 51 & 0 4 s

4,5 ) 3 Active Bus Module ot L sl 55k 55,5 » IM153-2 L 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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Result:

CPUO starts up as the master CPU and CPU1 as the standby CPU.

After the link-up and update of the standby CPU the $7-400H switches
to redundant system mode and executes the user program (run light on
digital output module).

Switchovertime

= Switchovertime < 100ms

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

Switchovercriteria
Master failure

= Power supply

= Rack

= Syncmodule

= Sync cable

= CPU

Failure of a DP string or DP slave interface module does
notforce a switchover
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Cycle
cPUO cPU1
Self-test Self-test
Pl Pll exchange Pl
- =

T _ Synchronization I

User progre;m < > User progrém
L. Match-up
PIO PIO
*
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SIMATIC S7-400 CPU 412-5H
SIMATIC 57-400 CPU 414-5H
SIMATIC 57-400 CPU 416-5H
SIMATIC 57-400 CPU 417-5H

WM EEE

-

Slot for
memory
card

MPI/ *)  'PROFIBUS
PROFIBUS .

.,EI

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

G_ST70_XX_00760
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ol 04l 45 LED > CPU-H (59 ¢

s ™
CPU417 H
o @%‘% o )JbaMJQLﬂ;J}mw)JubUJ}«aQLED ‘;‘ ‘REDF
6ES7417-4HLO1 OABO
:L . Redundancy
V3.00 i
INTF E [l mecF Z
EXTF [ o [ .
e o = SYNC 1 Js3b sl FMAF
BUS2F — . N
- IEM1E ; SYNC 2 J))Lo )b UQ>-IFM2F
— FM2F
FRCE |°| |
] MSTR [3 =) .
— nebll Syl ,l e 0«5, ,5CPU:RACKO
RUN E A _T__ .b)‘b -)‘J'; 1 d{) B CPURACKl
stop o LT [
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Table 4-1 LEDs of the CPUs
LED Color Meaning
INTF red Internal fault
EXTFE 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
BUS2F red Bus fault at PROFIBUS DP interface 2
MSTR yellow | CPU leads the process
REDF red Loss of redundancy/redundancy error
RACKO yellow [ CPU inrack O
RACK1 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 framework

* RAM 1 MB

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

* RAM 4 MB

284



AH NN

SIMATIC S7400 CPU 416-5H
Entry CPU for the upper performance range

* RAM 16 MB

SIMATIC S7-400 CPU 4175H
High End CPU for the upper performance range and additional PROFIBUS communication

tasks

* RAM 32 MB
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Technical data: H-CPUs

CPU CPU 412-5H CPU 414-5H CPU 416-5H CPU 417-5H
Dimensions (mm) 50x290x219

Slots 2

Order No. group: 6ES7 412-5HK. 414-5HM. 416-5HS. 417-5HT.
Firmware V6.0

Work memory

Integrated 1MB 4 MB 16 MB 32 MB
For program 0.5 MB 2 MB 6 MB 16 MB
For data 0.5 MB 2 MB 10 MB 16 MB
Processing times

Bit operation 31.25ns 18.75ns 12.5ns 7.5ns
Word operation 31.25 ns 18.75ns 12.5ns 7.5ns
Fixed-point operation 31.25ns 18.75ns 12.5 ns 7.5ns
Floating-point operation 62.5 ns 37.5ns 25ns 15 ns
Bit memories, timers, counters

Bit memory 8192

S7 timers/counters 204812048

IEC timers/counters Unlimited (limited only by the work memory)
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Technical data: H CPUs
CPU

Dimensions (mm)

Slots

Order No. group: 6ES7
Work memory
Integrated

Instructions

For program

For data

Processing times

Bit operation

Word operation
Fixed-point operation
Floating-point operation
Bit memories, timers, counters
Bit memory

S7 timers/counters

IEC timers/counters

CPU412-3H? CPU 414-4H?
50x290x 219

2

412-3HJ. 414-4HM.
768 KB 2.8 MB
128K 460 K
512 KB 1.4 MB
256 KB 1.4 MB
0.075 ps 0.045 ps
0.075 ps 0.045 ps
0.075 ps 0.045 ps
0.225 ps 0.135 ps
8 KB

204812048

®

CPU 417-4H 2

417-4HT.

30 MB
5M

15 MB
15 MB

0.018 ps
0.018 ps
0.018 ps
0.054 ps

16 KB
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sl o ) J6 55 PLCST7-300 L s (K555 cnl o553 (oo plonil (65l 03,5 Slibes

Overview of the hardware configuration

MPI/ PROFIBUS or Ethernet

PROFIBUS DP

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

=

Distributed 1/0 device
ET 200M with IM 153-2

‘JbMQL:Af)}J@M
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Master CPU Standby CPU

Evaluate status information of the Evaluate status information of the
standby CPU master CPU

No execution of the redundant user
program

Execute the redundant user program

Copy redundant data to standby CPU /

Copy status information of the master
C

* 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

:l

g
(Faral[ehzzatore

-

Alimentazione
Ridondante

Stazione HMI

Stazione HMI

a
"
Managed Switch
Industrial Ethernet

PLC Ridondante
Siemens S7-400H

/O Locali Armadio

Profibus DP ridondante
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Fibre-optics (FO)

Fibre-optics (FO)
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MPY/ r' | (| |PROFIBUS
PROFIBUS| | J |
o

¥ PROFINET
2 slots for the - D (2-port switch)
sync modules =0
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Automating with
SIMATIC S7-1500

Field Instruments for
Process Automation

Process Automation

Answers for industry. SIEMENS




