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Fig. 4/1  85-155U programmable controller

The SIMATIC S5-135U and
S5-155U programmable con-
trollers are multiprocessor
controllers intended for au-
tomation tasks in the medium
and upper performance lev-
els. They provide a simple
and economical solution for
all automation tasks such as

« Open-loop control

« Closed-loop control and
computation

« Communication

« Operator control and pro-
cess monitoring

« Signalling and logging

« Data processing

The controllers are therefore

suitable for:

« Machine control systems

« Process automation

« Process monitoring

« Coordinating functions

The standardized hardware
technology, modular design of
the PLCs and high perfor-
mance capabilities of the pro-
gramming device result in the
following features:

The S5-135U is a multi-pro-
cessor programmable control-
ler with special-purpose cen-
tral processors (CPUs) which
are available in various com-
binations, each with its own
program memory:
- CPU 928B,
optimized for fast bit and
word processing as well as
serial point-to-point commu-
nication
- CPU 928,
optimized for open- and
closed-loop control tasks

« Easy use thanks to simple
assembly of the modules
and connection to I/O mod-
ules

« Simple adaptability of the
various process signals be-
cause of different input/out-
put voltages of the I/O mod-
ules

« Analog process signals can
also be adapted via I/O
modules

« Extra-discrete modular as-
sembly using different I/O
modules

« Simple programming by
structuring the program and
using standardized program
sections (function blocks)

« Off-loading of the central
processors and user pro-
gram through the use of in-
telligent I/O modules (e.g.
digital position decoder,
valve control module)

« CPU 922,
optimized for arithmetic op-
erations, closed-loop con-
trol, monitoring and report-
ing
Each CPU uses the same op-
erations set and is optimized
for its particular tasks.

By using a number of CPUs,
the automation task can be
broken down into manageable
parts. Each processor exe-
cutes its program indepen-

» Simple communication with
other programmable con-
trollers and computers by
means of internal commu-
nications processors and
bus systems

« Easy system start-up by
means of programming de-
vices and service units with
extensive programming and
debugging aids

The programming language

used is STEP 5 with the fol-

lowing methods of representa-
tion:

« Control system flowchart -
CSF

«» Ladder diagram - LAD

« Statement list - STL

and at a higher level

« GRAPH 5/11 for sequential
control.

dently of the others. This in-
creases the overall proces-
sing speed. Each processor
can be started independently
of the others.

Siemens ST 50 - 1998



§5-135U, S5-155U (continued)

Siemens ST 50 - 1998

© Siemens AG 2007

Apart from the CPUs men-tio-
ned, the following CPU can be
used in the S5-155U program-
mable controller:
« CPU 948,
optimized for high-speed
execution of bit and word
operations, with large ca-
pacity program memory

The fault-tolerant variant
SIMATIC S5-155H is for au-
tomation tasks that must not
be interrupted under any cir-
cumstances.

In order to ensure that the
fault-tolerant S5-155H pro-
grammable controller is avail-
able in every case it is de-
signed redundantly.

It is essential to have a CPU
in the central controller. The
CPU handles central control
of the entire programmable
controller.

Depending on requirements, a
central controller can be
equipped with the following
modules:

« CPU 948 (in the S5-155U
only) for high-speed bit and
word processing with large
memory

« CPU 928B, optimized for
fast bit and word processing
and serial point-to-point
connection

If there are not enough slots
available in the central con-
troller, or if certain modules
are to be deliberately located
elsewhere, expansion units
can be connected to the cen-
tral controller. Centralized ex-
pansion units are located di-
rect at the central controller or
in a cabinet next to it.
Distributed expansion units
can be located up to 3000 m
(9840 ft) from the central con-
troller. Additional centralized
expansion units can be con-
nected to the distributed ex-
pansion units.

The S5-155U programmable
controller is therefore the most
powerful PLC in the SIMATIC
S5 system.

The S5-155H consists of 2
ZG 135U/155U central con-
trollers (same hardware and
software).

Both central controllers work
together in dynamic 1 out of 2
structure (hot-standby).

« CPU 928, optimized for
open-loop and closed-loop
control tasks

« CPU 922, primarily for cal-
culation, closed-loop con-
trol, monitoring and report-
ing

« Coordinator, required where
more than one CPU is in use

« External memory: CP 516
memory submodule

« Communications processors
for connecting human-ma-
chine interfaces and periph-
eral devices as well as for
connection to local area net-
works

An expansion unit can be
equipped with the following
modules depending on de-
sign and requirements:

« Communications processors
for connecting human-ma-
chine-interfaces, personal
computers (PCs) and pe-
ripheral devices as well as
for connection to local area
networks

General

The S5-155U programmable

controller

« has a high processing
speed and

« offers the largest memory
expansion.

This enables high demands to
be placed on failsafety and
availability.

» Modules for the input and
output of binary and analog
signals

« CP 581 integrated PC

« Intelligent 1/O modules

« Interface modules for con-
necting expansion units and
distributed 1/Os and field
devices

« Modules for the input and
output of binary and analog
signals

- CP 581 integrated PC

« Intelligent 1/O modules

« Interface modules for con-
nection to the central con-
troller or additional expan-
sion units
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The performance capability of
a programmable controller
can be considerably en-
hanced by using several
CPUs. Each CPU executes its
program independently of the
others.

The internal S5 bus connects
the modules of the program-
mable controller with each
other. All internal data traffic
between the CPUs,

In centralized and distributed
configurations, interface mod-
ules handle data traffic be-
tween the central controller
and the expansion units as
well as distributed 1/Os com-
pletely autonomously. This
means that modules in

Communications processors
handle data traffic with the fol-
lowing completely autono-
mously:

« Standard peripheral devices
such as printers, keyboards,
CRT units

« Computers

« Other programmable con-
trollers

The input/output modules and
the intelligent 1/O modules
constitute the link between the
programmable controller and
the process. They can be
plugged into the central con-
troller and the expansion
units.

A coordinator assigns access
to the internal S5 bus to the
CPUs. The necessary in-
formation exchange between
the CPUs is also handled by
the coordinator.

memory submodules, com-
munications processors, inter-
faces and input/output mod-
ules is conducted over this
bus.

the expansion units behave in
exactly the same way for the
user as modules in the central
controller.

The PROFIBUS-DP field bus
can be designed with a spe-
cial interface module.

This offloads the CPU of time-
intensive communications
tasks.

The necessary data for texts
and images can be stored in
each communications pro-
cessor's own RAM or EPROM
submodule.

Each CPU can be started up
independently of the others.

If several CPUs are in use, a
coordinator controls access to
the internal S5 bus.

A feature of this LAN is fast
cyclical communication and
enables simple connection of
distributed 1/O stations and
field devices to the automa-
tion system.

In addition, communications
processors can be used to
configure the SINEC L1,
PROFIBUS and Industrial
Ethernet LANs and to connect
programmable controllers to
the LAN.
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Central configuration

In a central configuration, the
expansion units are either in
the same cabinets as the cen-
tral controllers or in a sepa-
rate cabinet next to it. The
maximum length for the cable
connecting the central con-
troller to the furthest expan-
sion unitis 2 m (6.5 ft).

Distributed configuration

In a distributed configuration,
the expansion units are in-
stalled at a distance of up to
3000 m (9840 ft) from the cen-
tral controller. Four additional
expansion units can be con-
nected in a distributed config-
uration to each distributed ex-
pansion unit.

Expansion units of the
S5-115U and the distributed
1/O and field devices can also
be connected.

General
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Wiring duct for
signal cables

Power supply
chassis with fans
(can be replaced
without removing
battery)

Indicators and controls

Module slots

Terminals for ex-
ternal voltage
source when re-
placing battery

Backup battery

Fig. 4/4 Mechanical features of the ZG 135U/155U central controller for the S5-135U and S5-155U

programmable controllers

The central controllers and
expansion units consist of a
compact housing with

« Power supply chassis with 3
fans and a lithium backup
battery as well as a storage
battery (for the RAM)

« 21 (or 20 or 11) module slots

The backup battery is not re-
quired in expansion units. Ex-
pansion units are also avail-
able without the power supply
chassis or fans.

Housing

The housing consists of
bolted sheet-steel sections
with ventilation openings at
the top and bottom. The slots
have socket connectors and
guides to accommodate the
modules.

A wiring duct for signal
cables runs along the front,
beneath the modules and
above the power supply chas-
sis.

Power supply chassis

The power supply chassis
with 3 fans is located in a tier
in the bottom part of the hous-
ing.

The input voltage is either
24V DC or 230/120 V AC.

An internal switch is provided
for selecting either 230 V or
120V AC.

Output voltages for the inter-
nal power supply to the mod-
ules:

5VDC (10A 18 A 40 A;
short-circuit protected), with
jacks for measuring current,
24V DC (0.4 A 05A, 1A
2 A; fused), with jacks

for measuring voltage

15V DC

Monitoring facilities (with LED

indicators) are provided for:

« Input voltage (no indication)

« 5V output voltage

« 15V, 24 V output voltage

« 3.4V backup battery volt-
age

« Airflow for the fans

« 24 V load voltage (external)

All screw terminals on the
power supply chassis are in-
tended for conductors of up
to 4 mm? cross-section.

Backup battery

A lithium backup battery with
storage battery as reserve is
provided to supply power to
all RAMs in the event of a
power failure.

Two jacks are provided for ex-
ternal input of the backup
voltage. This allows the
backup battery to be re-
placed without interrupting
the backup voltage, even
when the input voltage is
switched off. The power sup-
ply chassis can be replaced
without interrupting the
backup supply.
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Design and connection of
the I/0O modules

The input and output modules
have a plastic cover to protect
the components and printed
circuits from accidental con-
tact. The module widths cor-
respond to either 1 or 2 slots.

LEDs to the left of the terminal
pins - corresponding to the la-
belling area of the front con-
nectors - indicate the statuses
of inputs and outputs.

A DIL coding switch is used
to set the parameter range
(address range) for addres-
sing a module.

A swivelling handle facilitates
module extraction.

Front connectors (of single
and double width) are avail-
able for connecting signal
leads to the module. The front
connectors latch onto the
module at the bottom and are
screwed to the module at the
top.

Attaching front connectors for
AC to DC modules is pre-
vented by mechanical keying
as a safeguard against dan-
gerous operating conditions.
The front connectors can be
labelled on their sides.

Special self-adhesive label-
ling strips are provided with
each module. These should
be affixed to the front connec-
tor. This clearly identifies the
individual inputs and outputs.

General

e Ii Coding switch

LEDs

Extraction
handle

Module lock

Space for
side labelling

Fig. 4/6 Connection via front connectors

Address label

Front connector
labelling strip

LED

FEETERPL EEFPIEEEL T

Fig. 4/7 1/0O modules with labelling strips
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Desing and connection of
the 1/0 modules

(continued)

Signal leads are connected to
the modules using the front
connectors.

There are two ways of con-
necting signal leads to the
front connectors:

« Crimp snap-in terminals for
single and double-width
front connectors

« Screw terminals for single
and double-width front con-
nectors; end sleeves for the
conductors are not required.

The principle of operation of
the S5-135U and S5-155U
programmable controllers is
largely governed by the com-
ponents "program memory”
and "processor”.

In the S5-155H fault-tolerant
programmable controller, the
redundancy functions are an
additional factor (see page
4/18).

Program memory

The program contains the
user program.

Processor

The processor operates cycli-
cally:

At the beginning of the cycle,
the processor reads the sig-
nal states of all inputs and
stores them in a process input
image (PI).

The program is then executed
step by step.

The processor stores the cal-
culated signal states in a pro-
cess output image (POI).

At the end of the cycle, the
processor writes the signal
states into the outputs.

The cycle can be stopped by
interrupts (process and time
interrupts).

Crimp snap-in & Screw terminals

terminals

L T T PP ——

‘E_/

Fig. 4/8 Connection of the signal cable
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Fig. 4/9 Functional design of the S5-135U, S5-155U
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STEP 5 methods of representation
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Fig. 4/10 Programming the S5-135U and S5-155U/H programmable controllers

The programming language
for SIMATIC S5 program-
mable controllers is STEP 5
(see Section 7) in one of the
following representations:

The following programming
devices can be used for pro-
gramming the S5-135U and
the S5-155U/H programmable
controllers:

« PG 720, PG 720P

« PG 740

There are two ways of ente-

ring the program:

« Direct program entry to the
CPU in the central controller
(on-line programming)

The blocks of the user pro-
gram are executed in the se-
quence specified in the orga-
nization block.

When certain input signal
changes occur, cyclic execu-
tion is interrupted at the next
statement and an organization
block assigned to this

« CSF - Control System
Flowchart

« LAD - Ladder Diagram

« STL - Statement List

- PG 760
« PG 710 Plus, PG 730,
PG 750, PG 770

The programming devices
have operator prompting to
facilitate programming and
aids for debugging and sys-
tem start-up.

« Programming the memory
cards or memory submo-
dules (EPROM or EEPROM)
in the programming device
without connecting it to the
PLC.

event is started. The user can
formulate his response pro-
gram to this interrupt in this
organization block. Cyclic
program execution is then re-
sumed at the point at which it
was interrupted.

An organization block is
called after a preset time
(time interrupt). Organization

Hkj

General

Memory card or memory
submodule

1

$5-135U
S5-135U/H

on-line programming

_’ off-line programming

Programs for sequence con-
trol systems can be entered
clearly in the form of a flow
diagram using GRAPH 5 (see
Section 7).

A printer can be connected to
the programming device for
program documenting.

The memory card or me-
mory submodule is then
plugged into the central
controller (off-line program-
ming).

blocks are available. Times
between 10 ms and 20 min
can be set for each organiza-
tion block. This makes it pos-
sible for certain parts of the
program to be processed in-
dependently of the scan time.
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Communications processors
enable the programmable Programmable controller with
Controller tO COmmUﬂlcate communications processors
with other programmable con-
trollers, computers, human- il

machine-interfaces, and pe- Fe
ripheral devices through
point-to-point connections.

N

They have their own memory m

for data, texts and graphics. 5-1350 | - |
Data communication with the $5-155UH =
devices connected is handled A

by the communications pro-
cessors absolutely indepen-
dently, which relieves the cen- bl
tral processing units from

time-consuming communica-

tions tasks. 0
Communication with comput- A
ers, other programmable con- EHHHHHHHIES

trollers and peripheral de-
vices, such as printers, is
carried out by the CP 523,
CP 524 and CP 544 commu-
nications processors.

The CP 526, CP 527 and

CP 528 communications pro-

cessors are responsible for Printer
communications with the units

of the SIMATIC HMI human-

machine-interface. Fig. 4/11 Interfacing the programmable controller with PC,
HMI devices and printer

SINEC L1 bus system Features PROFIBUS bus system
The SINEC L1 bus system « Up to 31 nodes See Section 10.
(Siemens Network Commu- « Baud rate 9.6 kbit/s

nication Low Range) provides  « Max. coverage 50 km Industrial Ethernet

a simple solution tq th.e con- (31 miles)_ _ bus system

figuring pf small, distributed . Transmlss[on medium: See Section 10.
automation systems on the twisted pair cable

lower level of communications

technology.

The following PLCs can be
connected to this bus system:
S5-90U, S5-95U/F, S5-100U,
S5-115U/H/F, S5-135U and
S5-155U/H.
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To ensure correct operation of
all SIMATIC S5 products and
to prevent failures, extensive,
cost-effective quality assur-
ance procedures are carried
out at every stage of the life of
a product:

« During product planning

« During product development
« During production

« In product operation

Product planning

The product planning phase
covers all the activities from
market research to type spe-
cification. Quality assurance
in the product planning phase
ensures that the SIMATIC S5
product conforms to the high
standards of quality required
on the market.

Product development and
production

The following are some exam-

ples of routine quality assur-

ance precautions taken dur-

ing development and pro-

duction:

« Use of high-quality compo-
nents

Availability is the probability
of finding a system in a func-

Safety is defined by

DIN 31000 as "A state of
lower risk than the permitted
limit”. The "permitted limit is
the maximum acceptable

SIMATIC programmable con-
trollers are designed for use
in harsh industrial environ-
ments. To ensure correct op-
eration of the equipment, it
must be installed and con-
nected in accordance with
certain rules. Certain prin-
ciples must also be observed
as regards wiring, earthing
and shielding.

« Worst-case design of all cir-
cuits

« Systematic and computer-

controlled testing of all com-

ponents supplied by sub-

contractors

Burn-in of all LSI circuits,

e.g. processors and memo-

ries. Burning in is an aging

process which helps to re-

duce the number of failures

early in a product’s life. The

components are subjected

to a high temperature for

several hours in a burn-in

cubicle

« Measures to prevent static
charge building up when
handling MOS circuits

« Visual inspections at various
stages of production

« In-circuit testing of all mod-
ules, i.e. computer-aided
testing of all components
and their interaction with
other components in the
complete circuit

« Continuous heat-run test at
elevated ambient tempera-
ture over a period of several
days

tional state at a specified
point in time.

degree of risk for a specific
plant”. The plant-specific de-
gree of risk may be stipu-
lated by law, by the plant

Timely planning of the neces-
sary measures for improving
the electromagnetic compati-
bility (EMC) of the program-
mable controllers is advisable
in order to avoid retrofitting.
These rules are explained in
the section entitled "Installa-
tion guidelines” in the relevant
product manuals.

General

« Careful computer-controlled
final testing

« Statistical evaluation of all
failures to enable the im-
mediate initiation of suitable
corrective measures

Product operation

Even when the SIMATIC S5
products are in operation on
the customer’s premises, they
are still under constant super-
vision. Extensive quality con-
trol precautions are taken in
the following areas:

« Stockkeeping and dispatch
« Service

« Field observation

Established methods are
used in all these areas, which
operate precisely, punctually
and conscientiously, whilst
also remaining flexible for
special customer require-
ments.

Sometimes an even higher
level of fault-tolerance or
safety is required than that
normally offered by the
SIMATIC S5 U range. Fault-
tolerant or failsafe program-
mable controllers, such as the
S5-115H or the S5-115F are
available for this purpose.

operator or by an indepen-
dent body of experts, e.g. the
German Technical Inspector-
ate (TUV).

For the installation of failsafe
controls, the relevant regula-
tions must be observed.
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Fig. 4/12 S5-155H programmable controller

In many fields of automation,
increasingly high demands
are being placed on the avail-
ability and fault-tolerance of
programmable controllers
(PLCs). Particularly in fields
where a plant shutdown would
be extremely expensive. In
such cases, only redundant
systems can offer the stan-
dard of availability required.

Fault-tolerant systems con-
tinue to work in all likelihood
when one or more parts of the
control fail.

The S5-155H/S5-155H Lite
programmable controller con-
sists of two interlinked central
controllers. It operates on the
"master/slave” principle. One
subunit, the master, controls
the process. If a fault occurs,
the other subunit, the slave,
takes over control.

This ensures a high degree of
fault-tolerance, which makes
the S5-155H/S5-155H Lite
programmable controller es-
pecially suitable for applica-
tions in the following fields:

Fields with predominantly

continuous processes, e.g.:

« Refineries

« Chemicals

« Power stations

« Steelworks

« Environmental protection
(e.g. water treatment)

« Pipelines

« Off-shore installations

Areas of production employ-

ing batch processes, e.g.:

« The automotive industry

« The pharmaceutical industry

« The food industry

« In plants with flexible
manufacturing systems

« In high-bay warehouses
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Single-channel

1/O configuration

General

Two-channel

Three-channel

inputs and outputs inputs
Single-sided Switched
configuration configuration
Normal Enhanced High availability Maximum
availability availability availability

Fig. 4/13 Degrees of availability of the I/O area

In the S5-155H/S5-155H Lite
programmable controller the
central functions are always
implemented in a redundant
configuration.

Configured with CPU 948R

Configured with CPU 948RL

The 1/Os can, however, also
be configured with redun-
dancy.

The two subunits of the
S5-155H/S5-155H Lite pro-
grammable controller are both
equipped with the same hard-
ware and software and inter-
linked via the IM 304 and IM
324R interface modules (for
linking central controllers) and
the 721 connecting cable.

Three different levels of avail-

ability are possible, depend-

ing on the arrangement of the

1/O modules:

« Normal availability (single-
sided configuration)

« Enhanced availability
(switched configuration)

« Maximum availability (fully
redundant configuration)

Full redundancy of the

S5-155H/S5-155H Lite is im-

plemented with

« Two-channel configuration of
inputs and outputs

« Three-channel input configu-
ration

Fig. 4/13 shows the configu-
rations for the three levels of
availability.

The different levels of avail-
ability can be combined as
required.

The performance capability,
user convenience and other
technical features of the
S5-115H/S5-155H Lite fault-
tolerant programmable con-
troller correspond to a large
extent to the features of the
S5-155U.
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S5-155H, S5-155H Lite (continued)

In the single-sided configura-

tion (see Fig. 4/14) the 1/Os Subunit A IM324R  subunitB IM 304
e IM 30. /

are connected in single-chan-

nel mode and only addressed I U

by one of the two subunits.

The 1/Os in this configuration

can be plugged into either

- a central controller or, if the
number of slots is not suffi-
cient,

« expansion units.

Information read into the one
subunit (e.g. from digital input
modules) is automatically
transmitted to the second
subunit.

It is immaterial whether one
subunit is the master and the
other the standby. What is im-
portant is whether or not the
subunit which is connected to
the 1/Os is operational.

In the switched configuration
(see Fig. 4/15) the 1/Os are
connected in single-channel
mode, but they can be ad-
dressed by both subunits.
The I/Os in this configuration
must always be plugged into
an EG 185U expansion unit.
Up to 16 expansion units can
be connected in switched
configuration, distributed be-
tween up to 8 I/O bus lines.

Expansion units in switched
configuration are connected
via the IM 304 interface mod-
ule in the central controller
and the IM 314R interface
module in the expansion unit.
The expansion units can also
be expanded in a centralized
configuration via the IM 300
interface module.

-
Expansion unit

— IM 31.

]

To further

expansion units

[—iI

All 721 connecting cables

Fig. 4/14 Single-sided configuration (normal availability)

In the event of a failure, the
1/0Os connected to the subunit
concerned are also out of ac-
tion.

IM 324R

Subunit A IM 304

(——

This configuration is used for
sections of a plant which do
not require enhanced avail-
ability.

Subunit B

e IM 304

=]

All 721 connecting cables

Expansion unit

=== [

To further
expansion units

Fig. 4/15 Switched configuration (enhanced availability)

Expansion units in switched

configuration are connected
to both subunits and are ad-
dressed by the one currently
acting as master.

This configuration is
employed when failure of indi-
vidual 1/Os is not crucial.
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In the two-channel 1/O config-
uration, identical 1/Os are
installed with the same ad-
dresses in both subunits.
Both failure of one of the cen-
tral controllers and failure of
one of the two redundant I/Os
can be tolerated. The I/O
modules can be installed ei-
ther in the central controllers
themselves or in expansion
units.

The maximum degree of avail-
ability is obtained with a
three-channel input configura-
tion. Two of the three input
channels are assigned to the
CPUs directly, whereas the
third channel is connected to
both CPUs via an expansion
unit in switched configuration.
If one of the CPUs fails, the
intact CPU continues to oper-
ate with two input channels.

The three-channel input con-
figuration has the following
advantages:

« A high degree of availability
with a choice of two out of
three

« Numerous faults can be rec-
ognized and located without
additional wiring such as:
Module fault,

Load voltage failure,
Wirebreak,

Short-circuit to frame and
Sensor fault

« Low wiring overhead

« Both redundant and diverse
sensor configurations pos-
sible

The redundant I/O modules to
be used in the two- and three-
channel configurations must
be made known to the operat-
ing system using the COM
155H parameter assignment
software.

They can be addressed in the
same way as single-channel
I/Os in the user program. The
operating system does the
rest.

The communications proces-
sors can also be used with
two-channel mode in a redun-
dant configuration (see page
4/16). The user must program
the redundancy function.

. IM 324R
Subunit A
/1M 30.

(m——

General

Subunit B ? IR/IA g(z)zm
Ll

| mmm——]

All 721 connecting cables

Expansion unit

— IM31.

 ms]|

Expansion unit

H— IM31.

S|

Fig. 4/16 Two-channel configuration (high availability)

Subunit A IM 324R

IM 304
i

(——

Expansion unit

Subunit B IM 304

]|

IM 314R

Fig. 4/17 Three-channel configuration (maximum availability)

The following can be con-
nected to the central control-
ler:

« EG 184U
« EG 185U
« EG 187U
« ET 100U
electronic terminator
« ET 200 distributed
1/O system
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General

S5-155H, S5-155H Lite (continued)

The different levels of avail-

ability can be combined as Subunit A IM 324R Subunit B IM 304

required. A mixed configura-
tion, i.e. a combination of re-
dundant, switched and single-
sided configuration, is
frequently the most economi-
cal solution.

Intelligent 1/0 modules (IPs)
and communications proces-
sors (CPs) can also have re-
dundant configuration.

The IPs and CPs can be
plugged into expansion units
of switched configuration.

The CPs can additionally be
plugged into the two subunits.
Selection criteria

The type of configuration
which is most favorable de-

pends on the type of applica-
tion.

IM 304

]

Expansion unit

o ]

Fig. 4/18 Mixed configuration

Advantages of the switched
redundant configuration:

« In the case of a central con-
troller failure, the IPs/CPs re-
main redundant

« In the case of an IP/CP fail-
ure, the central controllers
remain highly fault tolerant

« Shorter scan time

Disadvantages of the

switched redundant configu-

ration:

« At least two switched expan-
sion units required

« If the IPs/CPs are to be re-
paired, the corresponding
expansion unit must be
switched off. This means
that all other I/0O modules in
this expansion unit are out of
operation

IM 314R

Advantages of the two-chan-
nel redundant configuration:

« No switched expansion units
required

« |f the CPs are to be re-
paired, only redundant com-
ponents have to be discon-
nected from the power
supply

Disadvantages of the two-

channel redundant configura-

tion:

« Longer scan time

Siemens ST 50 - 1998
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S5-155H, S5-155H Lite (continued)

Siemens ST 50 - 1998

If an intelligent 1/0 module
(IP) or a communications pro-
cessor (CP) is to be used in
switched expansion units,

a minimum of two expansion
units is required. One CP/IP
each must be plugged into
the two expansion units. If
data is received in an intelli-
gent I/0 module or a commu-
nications processor, it is auto-
matically transmitted to the
second subunit, regardless of
which is the master and which
is the reserve unit.

If a communications proces-
sor (CP) or an intelligent 1/0
module (IP) is to be of two-
channel redundant configura-
tion, one CP/IP must be
plugged into each of the two
subunits. Both CPs/IPs are
assigned different page
frames and operate indepen-
dent of each other. If a CP/IP
receives data, it is automati-
cally transmitted to the se-
cond subunit, regardless of
which is the master and which
is the reserve unit.

The redundancy function both
in the case of the switched
and the two-channel redun-
dant configuration must be
programmed by the user. The
user program defines which
CPs/IPs are active and it must
detect whether one of the
CPs/IPs is faulty, in order to
be able to switch over to the
other CP/IP if necessary.

The operating system ensures
that the data in both subunits
remains equal. Both CPs/IPs
are regarded as independent
modules.

In contrast to the 1/O modules
in redundant configuration, re-
dundant CPs and IPs are as-
signed different addresses
and page frames in the two
subunits.

Subunit A IM 324R

IM 304
i

(mm——]|

Expansion unit

Subunit B

General

IM 304

| mm=—]|

IP/CP |

 —
Toparner Iwﬂl

Expansion unit

IP/CP |

To partner I

Fig. 4/19 CP/IP in switched redundant configuration

Subunit A IM 324R

]

IP/CP

To partner

Fig. 4/20 CP/IP in two-channel redundant configuration

Subunit B

L — IM314R

IM 314R

In IM 304

IP/CP

=]

417



© Siemens AG 2007

General

S5-155H, S5-155H Lite (continued)

The principle of operation of
the S5-155H/S5-155H Lite
fault-tolerant programmable
controller can be compared
with an "OR” operation. The
programmable controller is in
an operational state when at
least one of the two subunits
is functioning correctly (see
Fig. 4/21).

Both central controllers con-

tain the CPU 948R/RL. The

oper-ating system of the CPU

948R/RL performs all the

additional functions of the

S5-155H/S5-155H Lite inde-

pendently e.g.:

- Data exchange

« Fault handling (switchover to
standby unit)

« Synchronization of the two
subunits

« Self-test

« Fault locating

The operating system of the
S5-155H/S5-155H Lite sup-
ports redundant operation of:
« Digital /O modules

« Analog I/O modules

The S5-155H/S5-155H Lite
basically oper-ates on the
master-slave principle in hot-
standby mode (see right).
One subunit, the master, con-
trols the process. If a fault oc-
curs, the other subunit, the
standby or slave, takes over
the control functions. The
faulty subunit can then be re-
paired without interrupting the
process.

The combined operation of
the two subunits differs ac-
cording to the 1/O configura-
tion:
« Switched configuration
The master controls the pro-
cess whilst the slave merely
runs on standby. If a fault
occurs, the standby immedi-
ately takes over control

Subunit A

Data interchange:
If a fault occurs, the
operational subunit
assumes control

Subunit B

Readback input
(R-DI)

Sensor

Actuator

Fig. 4/21 Example of an S5-155H with redundant input and output

« Two-chanel I/O configuration
(fully redundant configura-
tion)

Both subunits control the
process in parallel. The
standby also issues output
signals and reads in input
signals. For further details,
please refer to Section 11
(Configuring)

« Three-channel I/O configu-

ration (fully redundant con-
figuration).
The combined operation of
both subunits corresponds
to the two-channel I/O con-
figuration

Hot-standby is the ability to
switch over to a standby de-
vice in the event of a fault au-
tomatically and without detri-
mental effect.

For operation in this mode it is
absolutely essential that both
subunits should be able to ex-
change data quickly and relia-
bly. In the S5-155H/S5-155H
Lite the two subunits are nor-
mally linked by the central
controller interface via which
they are both supplied with:
« The same user program
» The same data blocks
« The same process I/O
image contents
» The same receive buffer
contents, e.g. when using
communications processors
The standby unit is therefore
always up to date and ready
to take over control immedi-
ately if a fault occurs.
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S5-155H, S5-155H Lite (continued)

To avoid delay in switching
over from master to standby,
synchronization of the sub-
units is essential. This in-
cludes interchange and com-
parison of data to ensure that
both subunits have the same
information at their disposal.
The synchronization proce-
dure used for the S5-155H/
S5-155H Lite is "event-driven
synchronization”.

Extensive self-test functions
are implemented in the
S5-155H/S5-155H Lite. The
following components and
functions are tested:

« Internal S5 bus

« Central controller link

« Fault locating device

- CPUs

« Processing unit/ASIC

« Memories

In the two-channel redundant

1/O configuration faults are

detected by:

« Comparison, in the case of
digital inputs

« A readback input, in the
case of digital outputs

« Comparison, in the case of
analog inputs

« Comparison and readback,
in the case of analog out-
puts

In the three-channel redun-
dant input configuration fault
detection takes place with a
choice of two out of three.

Event-driven synchronization

is carried out every time an

event occurs which could

change the internal state of

the subunits, e.g.:

« Commands with direct ac-
cess to the 1/Os

« Block call commands

« Time function commands

Every fault recognized by
self-test is reported.

Each subunit runs through all
the self-test functions on re-
start.

For uninterrupted operation,
the operating system must be
able not only to detect faults
but also to locate them, in or-
der to deactivate the faulty
module (by switching off the
load voltage, in the case of
outputs).

This operating mode can be

used for both digital input and

output modules. Advantages
of this operating mode:

« In the event of a fault, the
programmable controller
S5-155H/S5-155H Lite con-
tinues to operate with the
module which is functioning
correctly

« Faults can be corrected
more quickly and easily

General

The user need not think about
the synchronization when pro-
gramming. The synchroniza-
tion is completely taken over
by the operating system.

For cyclic operation the oper-
ating system breaks down the
self-test functions into short
sections approxi-mately 5 ms
long. One or more of these is
processed in a cycle. The
number of sections per cycle
is configured by the user.

In the two-channel redundant
1/O configuration, the operat-
ing system is responsible for
the software side of fault lo-
cating. On the hardware side,
locating inputs and outputs
(L-DIs and L-DOs) are re-
quired.

In the three-channel redun-
dant input configuration, fault
detection takes place by fault
locating with a choice of two
out of three.

For further information regard-
ing the principle of operation
of the fault-tolerant S5-155H/
S5-155H Lite programmable
controller, see Section 11
(Configuring).
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S5-155H, S5-155H Lite (continued)

Programming of the S5-155H/
S5-155H Lite programmable

controller is the same as for A
the S5-155U. All STEP 5 op- On-line

erations allowed in the PIOSrEmng >
S5-155U, apart from the multi-

processing operations, can y %
be used. -

Both on-line and off-line pro- Reulapolcbiice Subunit A
gramming are possible. A

For on-Iinel progra‘mmling the Il

programming device is con- Memory card

nected to the CPU of one of
the subunits. The program is
auto-matically relayed to the
other subunit.

H Il

Off-line programming is pos- COM 155H I
sible using an EPROM sub-

module in the programming

device without connecting it m
to the programmable control- Subunit B
ler. The submodule is then du-

plicated and plugged into the
CPUs of both subunits. Fig. 4/22 On-line and off-line programming

« Generation of the parameter  « General system handling,
assignment data block from e.g. starting the system
The COM 155H parameteri- the parameter assignment
zation software supports the data , , ,
user in parameter assignment  * System diagnostics using
and error diagnostics: the error data blocks and
« Interactive parameter as- the interrupt register

signment of data specific to * ;réntHouJ[e?Sf.g?ta specific to
the H version verst
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The module contains the follo-

wing:

« Microprocessor (ASIC) for
processing binary state-
ments and for high-speed
processing of a number of
selected word statements

« Microprocessor (16 bit) for
processing word statements
and the operating program
of the module

« Microprocessor (8 bit) for
processing the program-
ming device port

« Memory (RAM) for bit me-
mories, timers, counters,
process image, etc.

« Internal memory:

64 Kbyte for the user pro-
gram and 46 Kbyte (RAM)
for data of the user program
(data blocks)

« Receptacle for SIMATIC
memory card (FLASH
EPROM) for max. 64 Kbyte
user program.

STEP 5 V6.6 and higher is
required for programming
and erasing the memory
card.

Central processing units

The CPU 928A is designed for

mid-range applications. It is
particularly suitable for high-
speed word processing (arith-
metic operations, closed-loop
control) and for high-speed
binary signal processing
(logic control).

It can be used in S5-135U
and S5-155U.

« Programming device port
(15-way Cannon socket)
« Shift register (246 x 8 bit)
with high processing speed
« Operating program for cy-
clic, time- and process-con-
trolled processing and error
handling
Software for multiprocessor
communication
Closed-loop controller algo-
rithm (e.g. for pressure, tem-
perature or flow control) with
the following features: Out-
put signal as manipulated
variable or change in manip-
ulated variable, parameter-
ization via data block (fixed
or variable values), limiting
the output signal (high and
low limits)

Depending on the job to be
done, one to four CPUs 928
can be used in a central con-
troller of the S5-135U or
S5-155U programmable con-
trollers, which are also suit-
able for multiprocessor opera-
tion with the following CPUs:

« CPU 948, CPU 928B,

CPU 928 in the central con-

troller of the S5-135U/155U.
Both time-controlled (clock:
10, 20, 100, 200, 500, 1000,
2000 and 5000 ms) and inter-
rupt-driven program execu-
tion are possible.
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Central processing units

CPU 928A (continued)

Restart modes

Cold restart with reset, manual

Warm restart, manual

Warm restart, automatic

Overall reset

All bit memories, timers and counters are reset and the process image
erased. Scanning of the user program starts at the beginning.

The bit memories, timers, counters and the process image are retained
during the down-time. Scanning of the user program continues at the
point of interuption.

Following power recovery, the PLC automatically enters the RUN mode.
The other data is as listed under warm restart, manual.

All memory areas are erased. The programmable controller enters the
basic state. If a RAM is used, the user program must be loaded. If an
EPROM ist used, a cold restart with reset is possible. The overall reset
function can be triggered by a switch on the processor or from the pro-
gramming device.

The following start-up is possible if block DX 0 is programmed accordingly:

Automatic restart

After voltage recovery the CPU returns automatically to the operating
state. The other data is as listed under cold restart with reset, manual.

Microprocessors

Memory space
* RAM internal
(for data blocks only)

(flash EPROM);
for program
Execution time for
* 1 Kbinary statements
(AND, OR)
« 1 K digital statements
(load, transfer)
* 8 control loops
Number of control loops

Bit memories

Timers

* Number

* Range

Counters

¢ Number

¢ Range

Inputs digital
additional
additional
additional

¢ RAM internal or Memory card

max.

max.

max.
max.
max.
max.

8031 (8 bit)
80186 (16 bit), ASIC

46 Kbyte

64 Kbyte

1.1 ms

15 ms

20 ms

64 with standard function block
"R64 controller structure*

(see Section 7)

2048

256
0.01...9990 s

256

0...999

1024 with process image

3072 without process image
4096 for direct memory access 1)
518,152 for page addressing 2)

analog max. 192
additional max. 256 for direct memory access 1)

additional max. 32,130 for page addressing 2)
Outputs digital max. 1024 with process image
additional max. 3072 without process image
additional max. 4096 for direct memory access')
additional max. 518,152 for page addressing 2)
analog max. 192
additional max. 256 for direct memory access 1)
additional max. 32,130 for page addressing 2)

Program execution * Cycle (OB1)

 Interrupt-driven

 Time-controlled
in 9 clock pulses

Current consumption (at 5 V)

* CPU 928A max. 0.6 A

* Memory card max. 02A

Power loss max. 3w

Space requirement 1 slot

Weight

« CPU 928 approx. 0.5kg (1.11b)

¢ Memory submodule  approx. 0.04 kg (0.088 Ib)

1) Only with IM 304, IM307, IM 308 interface modules.
2) Only with IM 308 interface module (theoretical end value).

CPU 928
with receptacle for
1 memory submodule

System manual,
programming guide,
manual

Order No.

6ES5 928-3UA21

see page 4/155

Order No.
Memory card 6ES5 374-2KG21
with flash EPROMs
128 Kbyte (only 64 Kbyte usable)
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The module contains the fol-

lowing:

« Arithmetic unit, micropro-
grammed, with bit and word
processor (16 bit), for high-
speed processing of binary
and word statements

Microprocessor (16 bit) for
processing the operating
program of the module

Microprocessor (16 bit) for
processing the built-in inter-
face and the second op-
tional serial interface

Memory (RAM) for bit me-
mories, S bit memories, tim-
ers, counters, process
image, etc.

Internal memory:

64 Kbyte for the user pro-
gram and 46 Kbyte (RAM)
for data of the user program
(data blocks)

Receptacle for SIMATIC
memory card (FLASH
EPROM) for max. 64 Kbyte
user program.

STEP 5 V6.6 and higher is
required for programming
and erasing the memory
card.

Central processing units

The CPU 928B is designed for
mid-range applications. It is
particularly suitable for high-
speed word processing (arith-
metic operations and closed-
loop control) and high-speed
binary signal processing
(logic control).

« Programming device port
(15-way Cannon socket)

« Receptacle for interface
module; the following can be
installed:

Second interface for pro-
gramming device and oper-
ator panel;

V.24 interface;

TTY interface;

RS 422 A interface for point-
to-point connections;

SINEC L1 interface

« Shift register (246 x 8 bit)
with high processing speed
« Hardware clock

« Operating program for cy-
clic, time- and process-con-
trolled processing and error
handling

« Software for multiprocessor
communication

« Closed-loop controller algo-
rithm (e.g. for pressure, tem-
perature or flow control) with
the following features: Out-
put signal as manipulated
variable or change in manip-
ulated variable, parameter-
ization via data block (fixed
or variable values), limiting
the output signal (high and
low limits)

In addition the module also
has a second interface and is
thus suitable for high-speed
serial point-to-point connec-
tions or for connecting to the
SINEC L1 LAN (slave or mas-
ter with point-to-point connec-
tions).

It can be used in S5-135U
and S5-155U.

« Driver for 3964, 3964R,
RK512, "open driver”

« Special functions for cycle
statistics

Depending on the job to be
done, one to four CPUs 928B
can be used in a S5-135U/
155U central controller, which
are also suitable for multipro-
cessor operation with the
following CPUs:

« CPU 922, CPU 928,
CPU 948 in the central con-
troller of the S5-135U/155U

The CPU 928B functions on
the same basis as, and is up-
wards-compatible with, the
CPU 928. All STEP 5 com-
mands for the CPU 928 can
execute without modification
on the CPU 928B.

Restart modes

Cold restart with reset, manual

Warm restart, manual

Warm restart, automatic

Overall reset

All bit memories, timers and counters are reset and the process image
erased. Scanning of the user program starts at the beginning.

The bit memories, timers, counters and the process image are retained
during the down-time. Scanning of the user program continues at the

point of interruption.

Following power recovery, the CPU automatically enters the RUN mode.
The other data is as listed under warm restart, manual.

All memory areas are erased. The programmable controller enters the
basic state. If a RAM is used, the user program must be loaded. If an
EPROM is used, a cold restart with reset is possible. The overall reset
function can be triggered by a switch on the processor or from the

programming device.
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Central processing units

CPU 928B (continued)

Restart modes (continued)

By parameterizing the DX 0 the following start-up is possible:

Cold restart, automatic
(without memory)

Cold restart, automatic
(with memory)

Following power recovery, the CPU goes to RUN mode automatically.
Otherwise the same as cold restart with reset, manual.

Following power recovery, scanning of the user program starts at the
beginning. All bit memories, timers and counters are retained.

Microprocessors

Memory space

¢ RAM internal
(for data blocks only)

¢ RAM internal or Memory card
(flash EPROM);

for program max.

Execution time for

« 1 K binary statements
« 1 Kword statements
* 8 control loops

Scan time monitoring

Number of control loops max.

Bit memories

S bit memories

Timers

* Number

* Range

Counters

* Number

* Range

Inputs digital max.
additional max.
additional max.
additional max.

80186 (16 bit)
80188 (16 bit)

46 Kbyte

64 Kbyte

0.6 ms
1.5ms
20 ms
Programmable,
default: 200 ms

64 with standard function block
"R 64 controller structure”
(see Section 7)

2048
8192

256
0.01...9990 s

256

0...999

1024 with process image

3072 without process image
4096 for direct memory access')
518,152 for page addressing?)

analog max. 192

additional max. 256 for direct memory access 1)

additional max. 32,130 for page addressing?)
Outputs digital max. 1024 with process image

additional max. 3072 without process image

additional max. 4096 for direct memory access')

additional max. 518,152 for page addressing?

analog max. 192

additional max. 256 for direct memory access’)

additional max. 32,130 for page addressing 2)

Program execution * Cycle (OB1)

« Interrupt-driven

¢ Time-controlled
in 9 clock pulses

¢ Clock-controlled

Current consumption (at 5 V)

« CPU 928B typ. 0.6 A
* Memory card max. 0.2A
¢ 377 memory submodule
(RAM) max. 0.1A
* Interface modules 0.1..02A
« Power loss max. 3w
Space requirements 1 slot
Weight
« CPU928B approx. 0.5kg (1.1 Ib)

* Memory submodule  approx. 0.04 kg (0.088 Ib)

1) Only with IM 304, IM 307, IM 308 interface modules.
2) Only with IM 308 interface module (theoretical end value).

Order No.

CPU 928 B

with receptacle for 1 memory
submodule and receptacle
for 1 interface module

6ES5 928-3UB21

System manual,
programming guide,
communications manual,

instruction manual see page 4/155

Memory card
with flash EPROMs
128 Kbyte (only 64 Kbyte usable)

Interface module

for 20 mA current loop (TTY)
for V.24 (RS 232C)

for RS 422-A/RS 485

for SINEC L1

COM PP parameter assignment
software

Order No.

6ES5 374-2KG21

6ES5 752-0AA12
6ES5 752-0AA23
6ES5 752-0AA43
6ES5 752-0AA53

6ES5 752-0AA62

see Section 7
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The module contains the follo-

wing:

« STEP 5 processing unit (with
2 ASICs) for processing the
user program

« Microprocessor (16 bit) for
processing the operating
system of the module

« Microprocessor (16 bit) for
processing the built-in inter-
face and the second op-
tional serial interface

« Memory (RAM) for bit me-
mories, S bit memories, tim-
ers, counters, process
image, etc.

« Internal memory (RAM) with
640 or 1664 Kbyte for the
user program

« Receptacle for SIMATIC
memory card (flash
EPROMs)

« Hardware clock

« Cyclic program execution;
Read-in of input statuses,
execution of the control pro-
gram and output of the out-
put statuses

« Time-controlled program

execution; 9 independent

time-controlled program
execution levels. The time of
processing can be defined
separately for each level.

Times between 10 ms and

20 min can be set. A time-

controlled timed interrupt is

also available

Interrupt-controlled program

execution;

via interrupts or process

alarms;

4 interrupts via signal lines

of the internal S5 backplane

bus;

8 process alarms via input

byte IB 0

Central processing units

The CPU 948 is the high-
speed memory giant for the
S5-155U. It is the most power-
ful CPU and is designed for
applications in the upper per-
formance range. It has a large
user memory and is suitable
for both very high-speed word

« Interfaces
1. Built-in serial interface
(TTY) for programming
device
or operator panel
2. Slot for interface module
for programming device;
V.24 interface;
TTY interface;
RS 422 A interface for
point-to-point
connections;
SINEC L1 interface
Depending on the job to be
done, up to 4 CPUs 948 can

be used in a central controller
of the S5-155U programmable

controller; they are also suit-
able for multi-processor op-
eration with CPU 948B, CPU
928 and CPU 922.

« Time interrupt-controlled
program processing;
This execution level is acti-
vated after expiry of a pro-
grammed time (time resolu-
tion: 1 ms)

Execution levels of higher
priority can interrupt execu-
tion levels of lower priority af-
ter each STEP 5 operation.

« Scan time

« Collision of two timed inter-
rupts

« Addressing error

« Acknowledgement delay

« Set, read, interrupt
« Operating hours counter

Including, for example

« Disable or delay interrupts
« Delete or generate blocks
« Transfer process images

« Copy data blocks

processing (arithmetic opera-
tions and closed-loop control)
and very high-speed binary
signal processing (logic con-
trol). The CPU 948 is fully
compatible with its predeces-
sors, the CPU 946/947.

The user programs can be

stored in the integral RAM

(640 or 1664 Kbyte). If neces-
sary, the programming device
can be used to store the user
program on a flash EPROM to
protect it from power failures.

The CPU 948 is fully compa-
tible with the CPUs 946/947.
It is not necessary to modify
existing programs.

« Including, for example, RAM
test, BASP (output disable)
test and clock test

« Easy access to the ex-
tended 1/O area via function
block FB 196 (contained in
the "Basic functions” pro-
gram package,

(see Section 7)

» Programming device func-
tions via the internal S5
backplane bus, thus provid-
ing fast program loading via
the Industrial Ethernet bus
system

« Password protection of the
user program
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Central processing units

CPU 948 (continued)

Restart modes

Cold restart with reset, manual

Warm restart, manual

Warm restart, automatic

All bit memories, timers and counters are reset and the process image
erased. Scanning of the user program starts at the beginning.

The bit memories, timers, counters and the process image are retained
during the down-time. Scanning of the user program continues at the
piont of interruption.

Following power recovery, the PLC automatically enters the Run mode.
The other data is as listed under warm restart, manual.

The following start-up is possible if block DX 0 is programmed accordingly:

Cold restart, automatic

Cold restart with memory,
manual

Cold restart with memory,

Following power recovery, the programmable controller automatically
enters the RUN mode. The other data is as listed under cold restart with
reset, manual.

The bit memories, timers, counters and the process image are retained
during the down-time. Scanning of the user program continues at the
point of interruption.

Following power recovery, the programmable controller automatically

¢ Operator-controlled stop

Execution times for

« Bit operations 0.18 us
* Word operations 0.5 us
« Time/counter operations 0.18 us
 Fixed-point addition 0.55 us
« Floating-point addition 3.3 us

Programmable,
default: 200 ms

Scan time monitoring

1024 with process image
3072 without process image

Inputs digital max.
additional  max.
additional  max.

additional  max. 518,152 for page addressing 2)

analog max. 192
additional  max. 256 for direct memory access 1)
additional  max. 32,130 for page addressing 2)

4096 for direct memory access 1)

automatic enters the RUN mode. The other data is as listed under cold restart with
memory, manual.
Microprocessors 80186 (16 bit) Outputs digital max. 1024 with process image
80188 (16 bit), 2 ASICs additional max. 3072 without process image
Total memory space additional max. 4096 for direct memory access')
Y sp additional max. 518152 for page addressing 2)
* Internal memory 640 Kbyte or 1664 Kbyte
* Memory submodule 640 Kbyte or 1164 Kbyte analog max. 192
(flash EPROM) additional max. 256 for direct memory access 1)
additional max. 32,130 for page addressing 2
Programming language STEP 5, SCL Ppag 9 )
Block types Organization blocks (OB), Bit memories A
Programming blocks (PB), S bit memories 32768
Function blocks (FB, FX), Nesting levels 8
Data blocks (DB, DX)
256 block Timers
Number of blocks max. 56 per block type « Number 256
Nesting depth of the blocks 60 ¢ Range 0.01...9990 s
Program execution « Cyclic (OB1) Counters
« Interrupt-driven * Number 256
« Time-controlled * Range 0...999
Interfaces

1st interface (integral)
2nd interface (optional)

programming device/operator
paneldepending on interface

module used
Current consumption (at 5 V)
* CPU 948 max. 3.6A
* Memory card max. 02A
* Interface module max. 0.1..02A
Power loss max. 20W
Space requirements 2 slots
Weight
* CPU 928 approx. 1kg (2.2 1b)

¢ Memory submodule approx. 0.06 kg (0.13 Ib)

1) Only with IM 304, IM 307, IM 308 interface modules.
2) Only with IM 308 interface module (theoretical end value).
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Central processing units

CPU 948
* With 640 Kbyte user memory
* With 1664 Kbyte user memory

System manual,
programming instructions,
manual

Memory card
with flash EPROMs
Memory capacity:
256 Kbyte

1 Mbyte

2 Mbyte

Programming adapter
(for memory cards)

Order No.

6ES5 948-3UA11

6ES5 948-3UA21

see page 4/155

6ES5 374-2KH21
6ES5 374-2KK21
6ES5 374-2KL21

6ES5 985-2MC11

Interface module

for 20 mA current loop (TTY)
for V.24/V.28 (RS 232C)

for RS 422-A/RS 485

for programming device for
SINEC L1

COM PP parameter assignment
software

Order No.

6ES5 752-0AA12
6ES5 752-0AA22
6ES5 752-0AA43
6ES5 752-0AA53
6ES5 752-0AA62

see Section 7

Siemens ST 50 - 1998

On account of the higher CPU

speed, it is necessary to

make adjustments to the stan-

dard function blocks in the

case of the intelligent /O mo-

Please check that the version
numbers of your standard

function block comply with the

required minimum version, by
referring to the following table.

dules.
Module FB numbers Standard FB can
concerned be used from
IP 240 16710173 Va2
1P 241 156 to 158 A 04
IP 242 A (...-1AA3.) 178 to 182 A 02
IP 242 B (...-1AA41) 183, 184 A 03
IP 243 160, 161 A02
IP 244 162 A 03,B 03, C04
IP 246 164, 165 A 02
1P 247 164, 165 A 02
IP 252 100, 101 V3.0
IP 260 170 A02
1P 261 171 Not implementable
1P 281 (no FB) Implementable due to direct

access
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923A and 923C coordinators

The module contains the fol-

lowing:

- Memory (RAM) for 2048 in-
terprocessor communication
bit memories

« Clock generator and scaler
for producing the time base
on which access to the S5
bus is allocated among the
CPUs

The module contains the fol-

lowing:

« RAM for 2048 interprocessor
communication bit memories
and for data blocks

Each CPU communicates with
the input and output modules
via the internal S5 backplane
bus. The coordinator allocates
access rights to the S5 back-

Several CPUs can be used in
one central controller, de-
pending on the task to be per-
formed. The 923A/C coordina-
tors allocate access rights to
the internal S5 bus to the indi-
vidual CPUs.

The 923A coordinator is used
for coordinating access of
from two to four CPUs in the
S5-135U and S5-155U pro-
grammable controllers.

« Clock generator and scaler
for producing the time base
on which the internal S5
backplane bus is allocated
to the CPUs

« Central programming device
port with multiplexer:

With the programming de-
vice connected to a 923C
coordinator, the user can
program up to eight proces-
sors without changing the
front connectors

plane bus to each CPU in cy-
cles (time-sharing). The allo-
cation sequence is fixed (CPU
1-CPU2-CPU3-CPU 4).

The 923C coordinator is used
for coordinating access of
from two to four CPUs in the
S5-135U and S5-155U pro-
grammable controllers and for
programming and start-up of
up to eight CPUs and commu-
nications processors. The
coordinator also enables the
programmable controller to be
programmed via the Industrial
Ethernet, PROFIBUS and
SINEC L1 LANSs.

For programming a program-
mable controller via the Indus-
trial Ethernet, PROFIBUS and
SINEC L1 local area network,
the programming device ports
of the 923C coordinator and
the CP 143, CP 5430 or CP
530 communications proces-
sors need to be linked by
means of the 725 connecting
cable.

The central programming de-
vice interface can only be op-
erated if the S5-DOS operat-
ing system is loaded in the
programming device.

The CPUs can exchange in-

formation via interprocessor

communication bit memories
in the coordinator.

923A coordinator

The operating instructions are
included in the S5-135U/155U
system manual (see page 4/155).

923C coordinator

The operating instructions are
included in the S5-135U/155U
system manual (see page 4/155).

6ES5 923-3UA11

6ES5 923-3UC11

Current consumption (at 5 V) Space requirements approx. 1 slot
* 923A coord{nator max. 0.5A Weight 0.3kg (0.7 Ib)
¢ 923C coordinator max. 1T1A
Power loss
¢ 923A coordinator max. 25W
¢ 923C coordinator max. 6W
Order No. Order No.

725 connecting cable

for connecting 923C coordinator
to the CP 143 or CP 530 commu-
nications processor

0.9m (3ft)

25m (8ft)

6ES5 725-0AK00
6ES5 725-0BC50
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CPU 948R/RL for S5-155H/S5-155H Lite

Siemens ST 50 - 1998

The CPU 948R/RL differs only
in its firmware from the CPU
948 for the S5-155U program-
mable controller. You must
plug in a CPU 948R/RL into
both subunits of the S5-155H/
-155H Lite fault-tolerant pro-
grammable controller.

The module contains the fol-

lowing:

« STEP 5 processing unit (with
2 ASICs) for processing the
user program

Depending on the application,
the central processing unit
executes the user program ei-
ther cyclically, time-con-
trolled, interrupt-controlled or
time interrupt-controlled. The
firmware executes all addi-
tional functions of the fault tol-
erant programmable controller
S5-155H/-155H Lite automati-
cally.

« Event-driven synchroniza-
tion

« Transparent programming

« Any combination of 1-, 2-
and 3-channel I/O configu-
ration (3-channel configura-
tion only for inputs)

« Support of redundant analog
inputs and outputs with fault
detection and fault locating

In addition to programming in
STEP 5, the CPU 948R/RL can
also be programmed with the
SCL compiler in the SCL pro-
gramming language. The SCL
high-level language is a pro-
gramming language similar to
PASCAL which has been opti-
mized for PLC applications.

Central processing units

The CPU 948R is designed for
the S5-155H fault-tolerant pro-
grammable controller, the
CPU 948RL for the S5-155H
Lite.

« Microprocessor (16 bit) for
processing the operating
system of the module

« Microprocessor (16 bit) for
processing the built-in serial
interface

« Internal memory (RAM) with
128, 640 or 1664 Kbyte for
the user program (355
memory submodule and
RAM memory submodules
are no longer required)

These functions include the

following:

« Data exchange

« Synchronization of the two
subunits

« Self-test

« Fault handling (switchover to
standby unit)

« Fault locating

« Comprehensive self-test
functions

« Comprehensive system
diagnostics functions

« Single-channel and redun-
dant connection to the
SINEC L1, PROFIBUS and
Industrial Ethernet LANs

« Single-channel and redun-
dant connection to the
PROFIBUS-DP field bus

SCL can be used for pro-
gramming complex tasks sim-
ply and easily in the

SIMATIC S5. The SCL compi-
ler is integrated in the STEP 5
basic package S5-DOS/MT,
Version 6.

They have a large user
memory and are suitable for
both high-speed word proces-
sing (arithmetic operations
and closed-loop control) and
high-speed binary signal pro-
cessing (logic control).

« Memory (high-speed RAM)
for bit memories, S bit me-
mories, timers, counters,
process image, etc.

« Receptacle for memory card
(flash EPROMs, non-volatile
and electrically erasable)

« Hardware clock

« Built-in serial interface (TTY)
for programming device or
operator panel

The CPU 948R requires 2
slots. It can be plugged into
the ZG 135U/155U central
controller.

Multi-processor operation as
with the CPU 948 is not pos-
sible with the CPU 948RL. The
additional functions (self-test,
synchronization, fault locat-
ing) increase the execution
time by 5to 15 %.

« Programming device func-
tions via the Industrial Ether-
net LAN

For further information on
functions, program execution
and restart modes, refer to
the description of the

CPU 948 on page 4/27.

The user programs can be
stored in the integral RAM
(128, 640 or 1664 Kbyte). If
necessary, the programming
device can be used to store
the user program on a flash
EPROM to protect it from
power failures. For this pur-
pose, a programming adapter
is required.
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CPU 948R/RL for S5-155H/S5-155H Lite (continued)

Microprocessors

Total memory space
« Internal memory (RAM)

* Memory submodule
(flash EPROM)

Programming language

Program execution

Execution times for

* Bit operations

* Word operations

« Timer/counter operations
 Fixed-point addition
 Floating-point addition

80186 (16 bit)
80188 (8 bit), 2 ASICs

128 Kbyte (CPU 948RL)
640 or 1664 Kbyte (CPU 948R)
128 Kbyte (CPU 948RL)
640 or 1664 Kbyte (CPU 948R)

STEP 5, SCL

¢ Cycle (OB1),

e Interrupt-driven

¢ Time-controlled

» Operator-controlled stop

0.18 us
0.5 us
14/0.18 us
0.55 us
3.3us

Inputs analog max.
additional  max.
additional  max.

Outputs digital max.

additional  max.

additional  max.
additional  max.

analog max.
CPU 948RL max.
additional  max.
additional  max.

Bit memories/S bit memories

Timers
* Number/Range

CPU 948RL: 192 (1-, 2- or
3-channel)

CPU 948RL: 64 (1- or 2-channel))

384 for direct memory access
(1-channel)
32,130 for page addressing!)

1024 with process image

(1- or 2-channel)

3072 without process image
(1-channel)

6144 for direct memory access
518,152 for page addressing?)

CPU 948R: 192 (1- or 2-channel)
CPU 948RL: 64 (1- or 2-channel)
384 for direct memory access
32,130 for page addressing?)

2048/32768

256/0.01 t0 9990 s

Basic cycle time typ. 10 ms (CPU 948R)
20 ms (CPU 948RL) Counters
Scan time monitoring Programmable, * Number/Range 256/0 to 999
default: 200 ms Current consumption (at 5V DC)
Inputs digital max. 1024 with process image * CPU 948R max. 3.6A
(1-, 2- or 3-channel)? * Memory card 02A
additional max. 3072 without process image Power loss max. 20W
(1-channel) .
additional max. 6144 for direct memory access Space requirements 2 slots
(1-channel) Weight approx. 1kg (2.2 Ib)
additional max. 518,152 for page addressing!)
1) Only with IM 308 interface module (theoretical end value).
2) 3-channel no possible with CPU 948RL.
Order No. Order No.

CPU 948R

For S5-155H

With 640 Kbyte user memory
With 1664 Kbyte user memon

CPU 948RL
For S5-155H Lite
With 128 Kbyte user memory

256 Kbyte
1 Mbyte
2 Mbyte

ZG 135U/155U subrack
230 V/115VAC; 5V, 18 A
230 V/115VAC; 5V, 40 A
24VDC;5V, 18 A

24V DC;5V, 40 A

ZG 155H subrack
24V DC;5V, 14 A

software

on 3 1/o” diskettes,
Single license
Copy license

German
English
French

Y

Memory card (flash EPROM)

COM 155H parameterization

for configuration and diagnostics of
the S5-155H fault-tolerant PLC

6ES5 948-3UR12
6ES5 948-3UR22

6ES5 948-3UR51

6ES5 374-2KH21
6ES5 374-2KK21
6ES5 374-2KL21

6ES5 188-3UA12
6ES5 188-3UA22
6ES5 188-3UA32
6ES5 188-3UA52

6ES5 188-3UH31

6ES5 895-3SR 3
6ES5 895-3SR 3-0KL1

WN =

To be ordered as a separate item:
S$5-155H manual

consisting of the S5-155H operat-
ing instructions, the programming
instructions and the CPU
948R/RL quick reference
German

English

French

$5-135U/155U system manual
consisting of the descriptions of
the central controllers (CC) and
expansion units (EU), the inter-
face modules (IM), the power
supply and the 1/0s

German

English

French

6ES5 998-4SR11
6ES5 998-4SR21
6ES5 998-4SR31

6ES5 998-0SH11
6ES5 998-0SH21
6ES5 998-0SH31
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Digital input/output modules

Input modules

Output modules

Voltage values Module ID Page Voltage values/ Module ID Page
current values
5..15VDC 434-4 4/33 Transistor outputs 441-4 4/38
24V DC 420-4 4/33 24V DC;05A 451-4 4/38
430-4 4/33
432-4 4/33
24/48/60 V DC 431-4 4/33 24V DC;2A 453-4 4/38
454-4 4/38
24/48/60 V AC 435-4 4/33 24/48/60V DC; 0.5 A 457-4 4/38
115V AC 436-4UA 4/33 24/48/60 V AC, 2 A 455-4 4/38
436-4UB 4/33
230 VAC 436-4UA 4/33 115/230 VAC; 2 A 456-4UA 4/38
436-4UB 4/33 456-4UB 4/38
Relay outputs
230V AC 436-4UA 4/33 60V DC;05A 458-4UA 4/38
436-4UB 4/33 250 VAC; 5A 458-4UB 4/38
230V AC 436-4UA 4/33
436-4UB 4/33 Input/output modules
230 VAC 436-4UA 4/33 Voltage values/ Module ID Page
436-4UB 4/33 current values
24V DC (inputs), 482-4 4/43

24V DC; 0.5 A (outputs)

Digital input modules

Siemens ST 50 - 1998

Digital input modules with 32,
16 and 8 inputs for a range of
input voltages are available.
The modules require either
one or two slots.

The input signals can be dis-

abled by means of the enable
input F. This enable input can

be deactivated by removing a
jumper on the module.

The digital input modules con-
vert the external binary sig-
nals from the process to the
internal signal level of the pro-
grammable controllers.

Front connectors are used for
terminating the signal cables.
Both modules and front con-

nectors may be inserted and

removed under power.

The 432-4 digital input module
generates an interrupt when
an input signal changes:

« In the central controller, an
interrupt line is provided for
each CPU. Modules must be
plugged into the central
controller

Green LEDs indicate the sig-
nal status of the inputs.

Adhesive labels are supplied
to identify the modules and
front connectors.

« The CPU 948 has a mode of
operation available which
recognizes an interrupt by
scanning the input byte 0.
All modules (max. 8) used
for interrupt generation must
be accommodated in the
same unit.
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Input voltage
* Rated value
¢ Enable
« Disable

Insulation voltage

¢ In acc. with VDE 0160
 Tested with

Supply voltage Vo5

* Rated value

* Ripple Vppp
(referred to
rated voltage)

* Permissible range
(including ripple)

e Value at <0.1 s

Current consumption
e Internal (at 5V)
¢ External (at 24 V)

Power loss

Space requirements
Front connector

Weight

Input current of enable input  typ.

Cable length (unshielded) max.

(external connections to housing)

max.

max.

typ.
typ.

approx.

24V DC
+13...+33V
-33..+5V
5mA
200 m (656 ft)

80 mA
7.0W

1 slot
42-pin
0.4 kg (0.88 Ib)

24V DC
+13..+33V
-33..+5V
5mA
200 m (656 ft)

75V DC
1250 VAC

24V DC

+15%

20..30V
36V

100 mA
100 mA

8.3W

1 slot
42-pin
0.4 kg (0.88 Ib)

24/48/60 V DC
+13..+72V
-33..+8V

5mA (at 48 V)
200 m (656 ft)

75V DC
1250 VAC

90 mA

22..77W
(at24 .60 V)

1 slot
42-pin
0.4 kg (0.88 Ib)

Digital input module 6ES5 420-4UA14 6ES5 430-4UA14 6ES5 431-4UA12 6ES5 432-4UA121)
Number of inputs 32 32 16 32 (with a group signal)
Galvanic isolation No Yes Yes Yes
« In groups of — 82 1 8
Input voltage 24V DC 24V DC 24/48/60 V DC 24V DC
(rated value)
Input voltage
 For "0" signal -33..+5V -3..+7V -33..+8V -33.4+5V
¢ For "1" signal +13...+33V +13..+33V +13...+72V +13...+33V
Input current
* For "1" signal typ. 8.5 mA 7 mA 4.5 mA (at 24 V) 8.5 mA
6.5 mA (at 48 V)
7.5 mA (at 60 V)
Delay 1.4..5ms 25..65ms 1.4 ..5ms 3 ms/1 ms/0.3 ms
Cable length
« Unshielded max. 600 m (1968 ft) 600 m (1968 ft) 400 m (1312 ft) 600 m (1968 ft) (3 ms)
(at delay) 200 m (656 ft) (1 ms)
50 m (164 ft) (0.3 ms)
« Shielded max. 1000 m (3280 ft) 1000 m (3280 ft) 1000 m (3280 ft) 1000 m (3280 ft)

24V DC
+13...+33V
-33..+5V
5mA
200 m (656 ft)

75V DC
1250 VAC

200 mA

75W

1 slot
42-pin
0.4 kg (0.88 Ib)

1) A shielded signal lead is required for use of the module.
Afilter (SIFI C, B84113-C-B30 or equivalent) is required in the 24 V DC load power supply for the module.
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Digital input/output modules

Digital input module

6ES5 434-4UA12

6ES5 435-4UA12

6ES5 436-4UA121)

6ES5 436-4UB121)

Number of inputs
Galvanic isolation
« In groups of

Input voltage
(rated value)

Input voltage
« For 0" signal

* For "1* signal

Input current

« For "0" signal typ.
« For "1" signal typ.
Delay

* Positive edge
* Negative edge

Cable length
* Unshielded max.
¢ Shielded max.

Input voltage
* Rated value
* Enable
 Disable

Input current of enable input  typ.
Cable length (unshielded) max.

Insulation voltage

(External connections to housing)
 In acc. with VDE 0160

 Tested with

Supply voltage Vo5
» Rated value

* Ripple Vppp
(referred to rated

voltage) max.

¢ Permissible range
(including ripple)

e Valueatt<0.1s max.

Current consumption

e Internal (at 5V) typ.
« External (at 24 V) typ.
« External (at 15V) typ.
Power loss max.

Space requirements
Front connector

Weight

approx.

32
Yes
32

TTL signals (+ 5V)
CMOS signals (+ 15 V)
signals from NAMUR
sensors (with current
output in acc. with

DIN 19234)

0..+08V(TTL)
0..+ 4.5V (CMOS)
+24..+5V(TTL)
or open input

+105 ... + 15V (CMOS)

or open input

-1 mA (TTL)
- 3mA (CMOS))
<1.2 mA (NAMUR)
0.1 mA (TTL)

0.3 mA (CMOS)
>2.1 mA (NAMUR)

1.4..5ms
14..5ms

200 m (656 ft)
(TTL/CMOS)
600 m (1968 ft)/
(NAMUR)

1000 m (3280 ft)

5/15/24V DC

+4..+33V
-15..+2V
5mA

100 m (328 ft)

75V DC
1250 VAC

24V DC (L+);
15V DC (LH+)

15 %

20..30V;5...15V
36V

80 mA
200 mA
300 mA

55W

1 slot
42-pin
0.4 kg (0.88 Ib)

16

Yes

8

24/48/60 V AC
(47 ... 63 Hz)
0..15V
20..72V

15 mA (at 48 V)
20 mA (at 60 V)

2..15ms
10...25ms

600 m (1968 ft)

1000 m (3280 ft)

Jumper F+/F- in the
front connector

250V AC
1500V AC

100 mA

35W (at24 V)
18.0 W (at 60 V)

2 slots
20-pin
0.4 kg (0.88 Ib)

16

Yes

8
115/230 V AC
(47 ... 63 Hz)
0..60V

90 ... 264V

15 mA (at 115 V)
25 mA (at 230 V)

2.15ms
10...25ms

600 m (1968 ft)

1000 m (3280 ft)

Jumper F+/F-in the
front connector

250 VAC
1500V AC

100 mA

3.5W (at 115 V)
17.0 W (at 230 V)

2 slots
20-pin
0.4 kg (0.88 Ib)

8
Yes
1

115/230 V AC
(47 ... 63 Hz)

0..60V

90 ... 264V

15 mA (at 115 V)
25 mA (at 230 V)

2..15ms
10...25 ms

600 m (1968 ft)

1000 m (3280 ft)

Jumper F+/F- in the
front connector

250 VAC
1500 VAC

80 mA

2.0W (at 115 V)
8.5 W (at 230 V)

2 slots
20-pin
0.4 kg (0.88 Ib)

1) Afilter (SIFI C, B84113-C-B30 or equivalent) is required in the 230 V AC load power supply for the module.
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420-4 digital input module
32 inputs, 24 V DC

430-4 digital input module
32inputs, 24V DC

431-4 digital input module
16 inputs, 24/48/60 V DC
432-4 digital input module
for interrupt processing,
32inputs, 24V DC

434-4 digital input module
32 inputs, 5/15V DC

(TTL, CMOS, NAMUR)
435-4 digital input module
16 inputs, 24/48/60 V AC
436-4UA digital input module
16 inputs, 115/230 V AC

Order No.

6ES5 420-4UA14

6ES5 430-4UA14

6ES5 431-4UA12

6ES5 432-4UA12

6ES5 434-4UA12

6ES5 435-4UA12

6ES5 436-4UA12

436-4UB digital input module
8 inputs, 115/230 V AC

The operating instructions are
included in the S5-135U/155U

system manual (see page 4/155).

497 front connector
Crimp terminals,
single-width, 42-pin
Crimp terminals,
double-width, 42-pin
Crimp terminals,
double-width, 20-pin
Screw terminals,
single-width, 42-pin
Screw terminals,
double-width, 42-pin
Screw terminals,
double-width, 20-pin

Order No.

6ES5 436-4UB12

6ES5 497-4UA12

6ES5 497-4UA22

6ES5 497-4UA42

6ES5 497-4UB31

6ES5 497-4UB12

6ES5 497-4UB42
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Digital input/output modules

Digital input modules (continued)
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Fig. 4/23 Connection diagrams of the digital input modules
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Digital input/output modules

Digital output modules

4/38

Digital output modules with
32, 16 and 8 outputs are
available with a range of out-
put voltages and also with
relay contact outputs. The
modules require either one or
two slots.

Front connectors are used for
terminating the signal cables.
Modules and front connectors
may be inserted and removed
under power.

The output of signals can be
suppressed by an enable

The digital output modules
convert the internal signal lev-
els of the programmable con-
trollers into the binary signal
levels required externally by
the process.

Green LEDs indicate the sig-
nal status of the outputs. In
DC output modules, red LEDs
indicate short-circuits in the
signal leads. The signal out-
put H is set to "1 if an over-
current or short-circuit is de-
tected in an output. Up to 16
signal outputs can be con-
nected in parallel. In AC out-
put modules, red LEDs indi-
cate when a fuse has blown.

input F. This function can be
deactivated by removing a
jumper on the module.

Adhesive labels are supplied
to identify modules and front
connectors.
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Digital input/output modules

Digital output module

6ES5 441-4UA14

6ES5 451-4UA14

6ES5 453-4UA124)

6ES5 454-4UA145)

6ES5 455-4UA12

Number of outputs
Galvanic isolation
« In groups of

Supply voltage Vp, Vs

« Rated value

« Frequency

* Ripple Vppp
(referred to
rated voltage)

* Permissible range
(including ripple)

¢ Value at <0.1 s

Output current at "1" signal

* Rated value

* Permissible range

* Making current per group
for t <3/<20/<50 ms

Lamp load

max.

max.

max.
max.
Short-circuit protection

Limitation of the voltage
inducedon circuit interr. (int.)  to

Switching frequency for

« Resistive loads max.
e Lamps max.
« Inductive loads max.

Total load rating 3)
« With fan
¢ Without fan

Leakage current at "0 sign. max.

Signal level of the outputs

« At"0" signal max.
e At "1" signal min.

max.
Cable length (unshielded) max

Input voltage

« Rated value

* Enable

» Disable

Input current of enable input  typ.

Cable length (unshielded)  max.
Voltage if fault min.
Current if fault (limited) max.
Voltage if no fault max.

Insulation voltage

(external connections to housing)
¢ In acc. with VDE 0160

 Tested with

Current consumption

* Internal (at 5 V) typ.
* External (at 24 V, no load) typ.

Power loss max.
Space requirements

Front connector

Weight approx.

32
No

24V DC

15 %

20..30V
36V

05A
5mA..05A

5W

Electronic
Vipos =47V

100 Hz

11 Hz

2 Hz (at 0.3 A)
0.5Hz (at 0.5 A)

100 %
50 %
0.5 mA

+3V
Vpos ~1.5 V.

400 m (1312 ft)

24V DC
+13...+33V
-33...+5V
5mA
200 m (656 ft)

Vipos -5V
10 mA
3V

80 mA
150 mA

17.0W

1 slot

42-pin

0.45 kg (1 1b)

32
Yes
32

24V DC

15 %

20...30V
36V

05A
5mA..05A

5W

Electronic
Voos - 47V

100 Hz

11 Hz

2Hz (at 0.3 A)
0.5Hz (at 0.5 A)

100 %
50 %
0.5mA

+3V
Vpos -1.5V

400 m (1312 t)

24V DC

+13 ... +33V
-33...+5V
5mA
200 m (656 ft)

Vos -5V
10 mA
3V

75V DC
1250 VAC

120 mA
150 mA

17.0W

1 slot

42-pin
0.45kg (1 1b)

16
Yes
1

24 vDCY

15 %

20..30V
36V

2A
10mA?) .. 2 A

10w

Electronic
Vipos = 47V

100 Hz

11 Hz

0.2 Hz (at 1 A)
0.5 Hz (at 2 A)

100 %
25 %
1mA

+3V
Vpos 2.5V

400 m (1312 ft)

24V DC
+13...+33V
-33..+5V
5mA
200 m (656 ft)

Vpos 5V
10 mA
3V

75V DC
1250 VAC

120 mA

49.0W
2 slots
42-pin
0.6 kg (1.31b)

16
Yes
16

24VDC

15 %

20...30V
36V

2A
10mA2 .2 A

10w

Electronic
Vpos - 47 V

100 Hz

11 Hz

0.2 Hz (at 1 A)
0.5 Hz (at 2 A)

50 %
50 %
1mA

+3V
Vpos -2V

400 m (1312 ft)

24V DC
+13...+33V
-33..+5V
5mA
200 m (656 ft)

Vpos -5V
10 mA
3V

75V DC
1250 VAC

100 mA
100 mA

17.5W

1 slot 9
25-pin/42-pin
0.55 kg (1.2 1b)

16
Yes
8

24/48/60 V AC
47 to 63 Hz

20..72V

2A
04..2A

25/15/18 A
25 W

Fuse (4x6.3 A)

20 Hz
11 Hz
2Hz

75 %
50 %
5mA

0.1V,

Vpos - 1.5V
300 m (984 ft)

Junper F+/F-in
the front connector

250 VAC
1500 VAC

100 mA

39.0W
2 slots
20-pin
0.7 kg (1.5 Ib)

1) Can also be used as L- switch.

4) A shielded signal lead is required for use of the module.

2) 1 input of a digital input module is permissible as the minimum load.

3) Referred to the sum of the rated currents through an L+ input.

Siemens ST 50 - 1998

Afilter (SIFI C, B84113-C-B-30 or equivalent) is required in the 24 V DC load
power supply for the module.
5) Due to current load a double wide front connector is required.
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Digital output module

6ES5 456-4UA12 5)

6ES5 456-4UB125)

6ES5 457-4UA125)

6ES5 458-4UA12

6ES5 458-4UA12

Number of outputs
Galvanic isolation
* In groups of

Supply voltage Vp, Vo5

* Rated voltage

« Frequency

* Ripple V,,, (referred
to rated voltage)

¢ Permissible range
(including ripple)

e Valueatt<0.1s

max.

max.

Output current at "1" signal

* Rated value

* Permissible range

« Making current per group
for t <3/<20/<50 ms

Lamp load

max.
max.

Short-circuit protection

Switch. cap. of the contacts max.
« Resistive load

With arc suppr. module  max.

Without arc suppr. module max.
« Inductive load

With arc suppr. module  max.

Without arc suppr. module max.

Switch. cycl. (VDE 0660, Part 200)
Limitation of the voltage

induced on circuit

interruption (internal) to

Switching frequency for

* Resistive loads max.

e Lamps max.

« Inductive loads max.

Total load rating 3)

« With fan

» Without fan

Leakage current

at "0” sign. max.

Signal level of the outputs

« At "0" signal max.

* At "1" signal min.
max.

Cable length (unshielded) max.

Input voltage

* Rated value

* Enable

» Disable

Input current

of enable input typ.

Cable length (unshielded) max.

16
yes
8

115/230 V AC
47 to 63 Hz

88 ...264V

2A
0.04...2A

25/15/13 A
100 W
Fuse (4x6.3 A)

20 Hz
11 Hz
2Hz

75 %
70 %

5mA

0.1V,

Vp- 15V
300 m (984 t)

Jumper F+/F-in
the front connector

8
yes
1

115/230 V AC
47 to 63 Hz

88 ..264V

2A
0.04..2A

16/8/6,5 A
100 W

Fuse (4x6.3 A)

20 Hz
11 Hz
2Hz

100 %
50 %

5mA

0.1Vp

Vo-15V
300 m (984 ft)

Jumper F+/F-in
the front connector

16
yes
1

24/48/60 V DC1)

15 %

20..72V
90 V2)

05A
5mA..05A

5W

Electronic

Vpos ~75 V.

100 Hz
11 Hz
2Hz (at 0.5 A)

100 %
50 %
(100 % at 35 °C)

1mA

+3V
Vp-25V

400 m (1312 ft)

24/48/60 V DC
+13..+72V
-72..+8V

2.5..65mA
200 m (656 ft)

16 (relay contacts)
yes
1

24VDC

15 %

20..30V
35V

None

60V DC/48 V AC
500 mA
70 mA4)

50 mA%)

1108

100 Hz
11 Hz
2Hz

100 %
100 %

400 m (1312 t)

24/48/60 V DC
-13..+33V
-33..+5V

5mA
200 m (656 ft)

16 (relay contacts)
yes
8

24V DC

15 %

20..30V
35V

None

110V DC/250 V AC

5Aat30VDC,
5Aat250V DC
0.3Aat115VDC

A
10Aat30VDC
1.5Aat250VAC
0.08 Aat 115V DC
3-107

10 Hz
5Hz
2Hz

100 %
100 %

400 m (1312 ft)

24V DC
+13...+33V
-33..+5V

5mA
200 m (656 ft)

Can also be used as L-switch.

For supply voltages higher than 72V, the output voltage may exceed 13 V ("1” signal) in the non-drive state.
Referred to the sum of the rated currents through an L+ input.

Afilter (SIFI C, B84113-C-B-30 or equivalent) is required in the 230 V AC load power supply for the module.

1)
2)
3)
4) Up to 500 mA possible with protective circuitry for the load (see operating instructions).
5)
6)

A shielded signal lead is required for use of the module.

Afilter (SIFI C, B84113-C-B-30 or equivalent) is required in the 24 V DC load power supply for the module.
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Digital input/output modules

Digital output module

6ES5 456-4UA12 1)

6ES5 456-4UB121)

6ES5 457-4UA122)

6ES5 458-4UA12

6ES5 458-4UA12

Voltage if fault min.
Current if fault (limited) max
Voltage if no fault max.

Insulation voltage
(external connections to housing)
¢ In acc. with VDE 0160

 Tested with

Current consumption

* Internal (at 5 V) typ.
* External (at 24 V, no load) typ.
Power loss max.

Space requirements
Front connector

Weight

approx.

250 VAC
1500V AC

100 mA

39.0 W
2 slots
20-pin
0.7 kg (1.51b)

250 VAC
1500 VAC

100 mA

18.0W
2 slots
20-pin
0.6 kg (1.3 1b)

Vpos -5V

10 mA

3V

75V DC 75V DC 250 VAC
1250 V AC 500V AC 1500 V AC
120 mA 80 mA 120 mA
— 200 mA 250 mA
13.0W 52W 6.6 W

2 slots 1 slot 1 slot
42-pin 42-pin 42-pin

0.6 kg (1.3 Ib) 0.45 kg (1 Ib) 0.7 kg (1.5 Ib)

1) Afilter (SIFI C, B84113-C-B30 or equivalent) is required in the 230 V AC load power supply for the module.
2) A shielded signal lead is required for use of the module.
Afilter (SIFI C, B84113-C-B30 or equivalent) is required in the 24 V DC load power supply for the module.

441-4 digital output module
32 outputs, 24V DC; 0.5 A

451-4 digital output module
32 outputs, 24V DC; 0.5 A

453-4 digital output module
16 outputs, 24 V DC; 2 A
(can also be used as L-switch)

454-4 digital output module
16 outputs, 24 V DC; 2 A

455-4 digital output module
16 outputs, 24/48/60 V AC; 2 A

456-4UA digital output module
16 outputs, 115/230 V AC; 2 A

456-4UB digital output module
8 outputs, 115/230 VAC; 2 A

457-4 digital output module
16 outputs, 24/48/60 V DC; 0,5 A
(can also be used as L- switch)

Order No.

6ES5 441-4UA14

6ES5 451-4UA14

6ES5 453-4UA12

6ES5 454-4UA14

6ES5 455-4UA12

6ES5 456-4UA12

6ES5 456-4UB12

6ES5 457-4UA12

458-4UA digital output module
16 relay-contact outpults,
60V;0.5V

458-4UC digital output module
16 relay-contact outputs,
110V DC; 250 VAC; 5 A

498 arc-suppression module
for the 458-4UA.. digital output
module (RC elements for 4 outputs)

The operating instructions are
included in the S5-135U/155U
system manual (see page 4/155).

497 front connector
Crimp terminals,
single-width, 42-pin
Crimp terminals,
double-width, 42-pin
Crimp terminals,
double-width, 20-pin
Screw terminals,
single width, 42-pin
Screw terminals,
double width, 42-pin
Screw terminals,
double width, 25-pin
(454-4 only)

Screw terminals,
double width, 20-pin

Order No.

6ES5 458-4UA12

6ES5 458-4UC11

6ES5 498-1AB11

6ES5 497-4UA12

6ES5 497-4UA22

6ES5 497-4UA42

6ES5 497-4UB31

6ES5 497-4UB12

6ES5 497-4UB22

6ES5 497-4UB42

Siemens ST 50 - 1998
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Digital input/output modules

Digital output modules (continued)
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Fig. 4/24 Connection diagrams of digital output modules

1) 24V DC supply voltage for the relays
2) Voltage for the relay contacts
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Digital input/output modules

Digital input/output module

The digital input/output mod-
ule converts the external sig-

The digital input/output mod-
ule provides 16 binary inputs
and eight binary outputs.
Another eight terminals can
be used either as inputs or
outputs.

nals from the process to the
internal signal levels of the

programmable controllers and

converts the internal signal
levels of the programmable
controllers to the levels re-
quired externally by the pro-
cess.

A shielded signal lead is re-
quired for use of the module.

Number of inputs
Galvanic isolation
* In groups of
Input voltage

« Rated value

« For "0" signal

* For "1" signal
Input current

e At "1" signal typ.
Delay

« At"0" "1 typ.
.« At"1">"0" typ.
Cable length

¢ Unshielded max.
Number of outputs

Galvanic isolation

* In groups of

Output current at "1" signal

* Rated value

¢ Permissible range

Lamp load max.
Inductive load max.
Short-circuit protection

Limitation of the voltage

induced on circuit interruption

(internal) to
Switching frequency for

* Resistive loads max.
e Lamps max.
« Inductive loads max.
Total load rating

¢ With fan

* Without fan
Leakage current at

"0" signal max.
Signal level of the outputs

* At "0" signal max.
* At 1" signal min.
Cable length

¢ Unshielded max.

16 or 24
Yes
16/24

24V DC
-33..+5V
+13..+33V

8.5 mA

0.3 ms
0.3 ms

50 m (164 ft)

8or16
Yes
8/16

0.5A
5mA..05A
5W

12w
Electronic

-27V
100 Hz
11 Hz

2Hzat0.3A 05Hzat0.5A

100 %
50 % (100 % at 35 °C)

0.5mA

+3V
Vpos - 15V

400 m (1312 ft)

Enable input

Synchronization input

Synchronization output and
short-circuit signalling output

e At "0" signal max.
e At "1" signal

(short-circuit) min.
¢ Output current max.
Supply voMage
(for load)

* Rated value
* Ripple Vpp, (referred
to rated voltage) 1niax mav,
* Permissible range
(including ripple)
e Valueatt<0.1s max.

Insulation voltage

(external connections to housing,
internal connections, other
groups)

¢ In acc. with VDE 0160

* Tested at

Current consumption

* Internal (at 5 V) typ.
e External (at 24V,

without load) typ.
Power loss max.

Space requirements
Front connector

Weight approx.

Jumper F+/F- in the front
connector
As for other binary inputs

+3V

Vpos -5V
10 mA (current-limited)

24V DC
15 %

20..30V
36V

75V DC
1250 VAC

90 mA

30 mA

13 W

1 slot

42-pin

0.4 kg (0.88 Ib)

Siemens ST 50 - 1998
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482-4 digital input/output module
16 or 24 inputs, 24 V DC and
8 or 16 outputs, 24V DC; 0.5 A

The operating instructions are
included in the S5-135U/155U
system manual (see page 4/155).

Order No.

6ES5 482-4UA11

497 front connector
Crimp terminals, single-width, 42-pin
Crimp terminals, double-width, 42-pin

Screw terminals,
single-width, 42-pin
Screw terminals,
double-width, 42-pin

Order No.

6ES5 497-4UA12
6ES5 497-4UA22

6ES5 497-4UB31

6ES5 497-4UB12

4/44

NouswN=O

No U s ®WN = O

Nous®N=O

NoOo O s ®WN O

6ES5 482-4UAT1

Fig. 4/25 Connection diagrams for the 482 digital input/output module
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Analog input/output modules

Input modules

Output modules

Voltage values/ Module ID Page Voltage values/ Module ID Page
current values current values

+125mV.. 10V 460-4 4/45 +10 V... or 0... 20 mA 470-UA 4/50
+20 mAor +4.... 20 mA 465-4 4/45 10V 470-4UB 4/50
0..1V 463-4 4/45 +1..5V 470-4UC 4/50
0..10V +4... 20 mA

0...20 mA or +4...20 mA

+1.25Vto+10V 466-3 4/45

0..1.25Vt00..10V
+1..5V

0...20mA or 4... 20 mA
+20 mA

Analog input modules

Siemens ST 50 - 1998

)

Analog input modules with 16,
8 and 4 inputs are available.
The modules require one slot.

Front connectors are used for
terminating the signal cables.
Modules and front connectors
may be inserted and removed
under power (except for the
466 input module).

Adhesive labels are supplied
to identify modules and front
connectors.

The analog input modules
convert the analog signals
from the process into digital
values, which can be pro-
cessed by the programmable
controller.

460 input module:

« Eight floating channels

» Sequential measured value
acquisition by means of op-
tovoltaic multiplexer

« Measuring range selection
by means of measuring
range modules

« Direct acquisition of thermo-
couple voltages

« Direct four-wire connection
of resistance-type sensors,
e.g. Pt 100

« Power supply from L+, L-

« Use in large plants/ma-
chines with high common-
mode voltages

« For closed-loop control ap-
plications with time constant
ranging from seconds to in-
finity

Application of analog input

modules:

« Process monitoring

« Measuring physical quanti-
ties, e.g. in mechanical en-
gineering, process engi-
neering, building services
automation

« Control engineering

463 input module:

« Four individually isolated
channels

« Simultaneous scanning of all
channels within 162/5 or
20 ms (50 or 60 Hz)

« Measuring range selection
via jumpers in the front con-
nector

« Acquisition of transducer
signals

« For fast, noise-immune mea-
sured value acquisition even
under unfavourable potential
conditions

« For closed-loop control ap-
plications where speed is a
critical factor
(time constants >20 ms)
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Analog input modules (continued)

465 input module:

« 16 non-floating channels

« Sequential measured value
acquisition with semicon-
ductor multiplexers

« Measuring range selection
by means of measuring
range modules

« Direct acquisition of thermo-
couple voltages

« Direct four-wire connection
of resistance-type sensors,
e.g. Pt 100

 Use in small-scale plants/
machines where potential
conditions are not a critical
factor

Common features of the 460,

463 and 465 input modules:

« Integrating analog-digital
conversion with a high de-

gree of noise suppression at

50 (60) Hz and suppression
of harmonics

- Enable input and input sig-
nals can be disabled

« The 460-4 input modules re-
quire two 498 measuring
range modules

» The 465-4 input modules re-
quire two or four 498 mea-
suring range modules, de-
pending on whether up to 8
inputs or more than 8 inputs

466 input module:

« Eight differential or 16 indi-
vidual channels (floating)

« Instantaneous value coding

« Measuring range selection
through fixed wiring at the
front connector

« For closed-loop control ap-
plications where speed is a
critical factor (time constant
>4 ms)

are used

Analog input module

6ES5 460-4UA13

6ES5 465-4UA132)

6ES5 463-4U.12

Number of inputs

Galvanic isolation
Input ranges (rated value)

Input resistance in the
individual ranges

Types of connection for
signal sensors

Digital representation of the
input signal

Measuring principle

Conversion principle

Integration time (selectable for
optimum noise suppression)

Encoding time
per channel

Cycle time for 4 inputs

8 inputs
16 inputs
Permissible voltage between
inputs or between inputs and the
central grounding point

(destruction limit) max.

Permissible voltage between the
reference potential of a non-
floating sensor and the central
grounding point max.

8 voltage/current inputs

or

8 inputs for Pt 100 resistance
thermometers

Yes

16 voltage/current inputs

or

8 inputs for Pt 100 resistance
thermometers

No

+12.5 mV (for 460-4 only); £ 50 mV; + 500 mV; Pt 100;
+1V;+5V;£10V; 20 mA; +4...20 mA
Input range can be selected for 4 channels at a time,

using measuring range modules

126mV: 2 10MQ Pt 100: = 10 MQ

50mV: 2 10 MQ

500 mV: = 10 MQ

1V: 90 kQ; 2 %o

5V: 50 kQ 2 %o

10 V: 50 kQ; 2 %o

20 mA: 25 kQ; 1 %o

4...20mA: 31.25 Q; 1 %o

Two-wire connection; four-wire connections for Pt 100

12 bit plus sign or 13 bit two's complement

(2048 units = rated value)
Integrating
Voltage-time conversion

20 ms at 50 Hz
16 2/3 ms at 60 Hz

60 ms at 50 Hz
50 ms at 60 Hz

0.48 s at 50 Hz

based on rated value
based on rated value

0.48 s at 50 Hz
0.96 s at 50 Hz

+ 18V or max. £ 75 V for 1 ms with a pulse repeat rate

of 50 pulses/second

75V DC/60 V AC

4 voltage/current inputs

Yes

0..1V,0..10V,0...20 mA

+ 4 ... 20 mA for two-wire trans-
ducers and four-wire transducers

1V: 2 £10 MQ; 10 V: 90 kQ;
20 mA: 50 Q

4..20 A:625Q;

Two-wire connection

12 bit two's complement
(1024 units = rated value)

Integrating
Voltage-frequency conversion

20 ms at 50 Hz
16 2/3 ms at 60 Hz

20 ms at 50 Hz
16 2/3 ms at 60 Hz
20 ms at 50 Hz
16 2/3 ms at 60 Hz

+30Vor+75Vfor 1 mswith a
pulse repeat rate of
100 pulses/second

75V DC/60 V AC
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Analog input modules (continued)

Analog input module 6ES5 460-4UA13 6ES5 465-4UA132) 6ES5 463-4U.12

Fault indication for

« Overranging At 200 % of rated value (4095 units) At 150 % of rated value
« Wire breakage of sensor line Can be designed for the range 50 mV, 500 mV and Pt 100 No

Noise suppression for
f=n-(60/60Hz+1%)n=12..
¢ Common mode noise
Vo <1V) min. 100 dB 86 dB 80 dB
« Series mode noise max. 40 dB 40 dB 40dB
(peak noise value
< rated value of the range)

Basic error limits?) 125mV: +£2 %o Pt 100: +2 %o 10V + 3.5 %o 1.1 %o
(at 20 °C) 50 mV: + 2 %o 1V: £ 3,5 %o 20 mA: +2.5 %o
500mV: +1.5 %0 5V: +35%  4..20mA: +2.5 %0
Operational error limits?) 125mV: +£6 %o Pt100: £5 %o 10V + 7.7 %o 3.7 %o
(at 0 °C to 60 °C; for one year) 50 mV: +5 %o 1V +7.7 %o 20 mA: + 6.7 %o
500 mV:  +4.5 %o 5V +7.7 %o 4 ...20 mA: £6.7 %o
Cable length (shielded) max. 200 m (656 ft); 200 m (656 ft); 200 m (656 ft)
50 m (164 ft) up to 50 mV 50 m (164 ft) up to 50 mV
Enable inputs +24V + 24V + 24V
(as with analog outputs)
Supply voltage +24V +24V +24V
(as with analog outputs)
Constant current source for Pt 100 2.5 mA 2.5mA —
Current consumption
e Internal (at 5 V) typ. 0.13A 0.15A 0.2A
* External (at 24 V) typ. 0.15A 0.15A 0.15A
Power loss max. 3.5W 1.5W 50W
Space requirements 1 slot 1 slot
Front connector 42-pin 42-pin
Weight approx. 0.4 kg (0.88 Ib) 0.4 kg (0.88 Ib)
Analog input module 6ES5 466-3LA11
Number of inputs 8 differential inputs or

16 individual inputs (referred to ground)
in 4 or 2 groups (selectable)

Galvanic isolation Yes

Input ranges (rated values) 0..20 mA; 4 ... 20mA; + 20 mA } Selector switch lets you select
0..125V;0..25V;0..5V;1..5V;0..10V these values for 4 channels
+1.25V;+25V; £5V;+10V; separately

Input resistance in the Voltage measuring range: > 10 MQ

individual ranges Current measuring range: 125 Q

Types of conn. for signal sensors Two-wire connection

Digital repres. of the input signal 13 bit two's complement or 12 bit abs. value + sign or 12 bit binary

Measuring principle Instantaneous value encoding

Conversion principle Successive approximation

Encoding time max. 250 us

per channel

Cycle time for

¢ 8inputs max. 2ms

¢ 16 inputs max. 4 ms

Permissible voltage between
inputs or between inputs and
central grounding point max. + 30 V (static) or £ 75 V for 1 ms with a pulse repeat rate of 50 pulses/second

Permissible voltage between the

reference potential of a non-floa-

ting sensor and the central

grounding point max. 75V DC/60 V AC

1) In accordance with DIN 43 745; referred to nominal measuring range (5 V supply from power supply chassis).
2) Afilter (SIFI C, B84113-C-B30 or equivalent) is required in the 24 V DC load power supply for the module.
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Analog input module

6ES5 466-3LA11 (continued)

Fault indication for
« Overranging
* Wire breakage of sensor line
Noise suppression for
f=n-(5060Hz+1%);n=1.2..
» Common mode noise (V,, < 1 V)min
 Series mode noise min.
(peak noise value
< value of the range)

Basic error limits)
(at 20 °C)

Operational error limits’)
(at 0to 60 °C; for one year)

Cable length (shielded) max.

Enable inputs
(as with analog outputs)

Supply voltage
(as with analog outputs)

Constant current source for Pt 100

Current consumption

 Internal (at 5V) typ.
* External (at 24 V) typ.
Power loss max.

Space requirements
Front connector

Weight approx

Yes (overflow bit)
No

70 dB
40 dB

Voltage ranges (except 0 ... 1.25V; £ 1.25 V):
Currentranges and 0 ... 1.25V; £ 1.25 V:

Voltage ranges (except0 ... 1.25V; £ 1.25 V):
Currentrangesand 0 ... 1.25V; £ 1.25 V:

0.1 %
0.2%

0.2%
0.4 %

200 m (656 ft)

0.7A

35W
1 slot
43-pin
0.4 kg (0.88 Ib)

1) In accordance with DIN 43 745; referred to nominal measuring range (5 V supply from power supply chassis).

460-4 analog input module

8 inputs, signal range set via
measuring range module (two
498 measuring range modules
are required); floating

465-4 analog input module
16 inputs (8 with Pt 100), signal
range set via measuring range
module (two or four 498
measuring range modules

are required); non-floating

498 measuring range module
for 460-4 and 465-4 analog input
modules; four channels each
+12.5 mV, £ 50 mV, £ 500 mV, Pt100
+1V

+5V

+10V

+20V

+4...20mA;

for two-wire transducer
+4..20mA;

for four-wire transducer

Order No.

6ES5 460-4UA13

6ES5 465-4UA13

6ES5 498-1AA11
6ES5 498-1AA21
6ES5 498-1AA61
6ES5 498-1AA31
6ES5 498-1AA41
6ES5 498-1AA51

6ES5 498-1AA71

463-4 analog input module
4 inputs, floating

For 50 Hz power systems
For 60 Hz power systems

466-3 analog input module

16 inputs, floating

The operating instructions are in-
cluded in the S5-135U/155U
system manual (see page 4/155).

497 front connector
for 460, 463, 465 analog
input modules

Crimp terminals,
single-width, 42-pin
Crimp terminals,
double-width, 42-pin
Screw terminals,
single-width, 42-pin
Screw terminals,
double-width, 42-pin
Front connector for 466 analog
input module

Crimp terminals,
single-width, 43-pin
Screw terminals,
single-width, 43-pin

Order No.

6ES5 463-4UA12
6ES5 463-4UB12

6ES5 466-3LA11

6ES5 497-4UA12

6ES5 497-4UA22

6ES5 497-4UB31

6ES5 497-4UB12

6XX3 068

6XX3 081

4/48

Siemens ST 50 - 1998




© Siemens AG 2007

Analog input/output modules

L+ F- L+ F+ L+ F+ L+ F+
L= F. I = F L = F i = F U
L+ 2 L+ 2 L+ 2 L+ 2
Y3 -3 Y3 S 3
4] — 4| — 4 0 4 0
— 5 — 5 1 5| 5|
1 6 0 6 g 6 6
— 3 — SO 1 # 7 1
8| 8| 8| / 8|
2 ¥ 2
é — 9 , @ — 9 , (©) o s
Y ) U IO . B Ea B
—12 —12 —12( —12|
13| — 13| — 13 [ 13 [
—14 2 —14 . 1l ul
15 15 15 ——15
—16] —16| Em _ 9 16 9
s e G I AR
Tl B T| 8 | e
_20| — —_20| — Ego _7 20| — 7
E 21 c 21 — 21 / —21
Komp. 22 Komp. - 2 Komp. + 2 Komp.+ oo
Komp.+ 23 Komp. + 23 Komp.- 23 Komp.- 53
= 24 L2 o —24| —24|
= ol | g% ot 2 o
—26 7 2 n % Y
o ” A4 R I e
—28| —28| £28 28
& % 5 = { N I ]
—30 —30 30 30
ae o B (D oo B
—3| — —32| — 32 32
—33 —33 —33| — —33| —
b i EcEmY  EEame—y
—35 . —35 5 35 35
7 ¥ b I I ] B
—37| __ 37| __ E(}? 37
® ® o IR I S B
—39 . —39 - 9| 39|
. . ] R A I e
E a1 — u 41| — a1 a1
E 42 £ 42
6ES5 460-4UA13 6ES5 460-4UA13 6ES5 465-4UA12 6ES5 465-4UA13
U/l connection PT 100 connection U/l connection U/l connection
Channel Channel
L £ I — 1 — =
L. F — 2 — 2
= — 2 NQ) _ 3 }o ©) _ 3
] X Y 0
Tt —— 4 o) 1 be O] —:
. aw — 5 1 I
2 pvma — 6 — -
= mm =7 ©) ’ 31 ©) 7
0 — 8 — 8 1
F A== = =6 — 9 4 — 3
i 1 B2 g ©) : }o @)
[ —10 —10
28 S- - - 10
83 "7 b — — 1
— —12 —12
e S —13 }e O] —13 2
+ Transducer  «g—— 13 — —n ﬂ{ —n
e T o | | O .
s
2 oavem —15 5 16 — 0 e
Common  — 16 17 17
T a 1wl s PO } \
T -
AT —19 —19
g5 T - - ;g ©) _ 20 Hi ® —
co _
. C o —21 —o21
= ) o
723 —23 —23
iy = —24 —24
=2 ©) _ 25 }a C) _25
+ Transducer  ~—— 25 o % ] % 4
_ v —26 (©) 27 B @ =2
= avma —27 1 PR B Y JR N — )
- Common — 28 5 s
P o= = =5 5 ©) — } s © _
o= w2 - 30 g? T ;0 5
i T S - — - —
g5 fl - 72; 3 Q —32 i ©] —32
s [ — 33 33
‘Tanscicer <434 @ =% }e e =&
— 4 = 35 —35 6
g W =41 L 36 H 36
2 aum —36 5 o 1 —a }H1a = -
Common  — 37 JE N I _ I _ 38
Fa-i- - -3 5 = =
pi= oy £ - -39 ©) 17 ®
2% 5 —40 —40 -
g'§ - - - 40 7 —an . —a4
f===== al @ —p E ©] —ip
42
— 43 — 43
6ES5 463-4UA12
6ES5 463-4UB12 6ES5 466-3LA11 6ES5 466-3LA11
U/l connection Individual inputs Differential measurement
U/l connection U/l connection

Fig. 4/26 Connection diagrams for analog input modules

1) Connection to the central grounding point of the system (see under technical specifications)
2) Only for disconnecting the test current if wire breakage monitoring is not activated
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Analog output modules

Ly

Three analog output modules
are available with eight out-
puts each and a range of out-
put voltages. The modules re-
quire one slot.

The enable input can be used
to disable the output of new

The analog output modules

convert the digital values from

the programmable controller
into analog signals required
by the process.

Front connectors are used for
terminating the signal cables.

Modules and front connectors
may be inserted and removed

under power.

values. The last output value
is retained. The enable input
can be deactivated by

Adhesive labels are supplied
for identifying modules and
front connectors.

removing the respective
jumper on the module.

Number of outputs
Galvanic isolation
Output ranges
(rated values)

¢ 6ES5 470-4UA12
e 6ES5 470-4UB12
* 6ES5470-4UC12
Load resistance

« For voltage outputs mi

Load connection
Digital representation of the
output signal

Permissible overload

Voltage between the reference
potential of the load (Manalog

Basic error limits")

(at20 °C)

Operational error limits
(0to 60 °C; for one year)

n.
» For current outputs max.

capability approx.
Conversion time

Short-circuit protection
Short-circuit current approx.
Open-circuit voltage max.

connection) and the casing max.

Cable length (shielded) max.

8 voltage and current outputs
Yes (not between the outputs)

+10V;0...20 mA
10V
+1..5V;+4..20mA
Purely ohmic

3.3kQ

300 Q

To the Manalog terminal

12 bit two's complement
(1024 units = rated value)

25 % (up to 1280 units)
1ms

Yes

25 mA (for a voltage output)
18V (for a current output)

60 VAC/75V DC
+ 2 %o + 2 units
+ 6 %o

200 m (656 ft)

Input voltage
» Rated value
¢ Enable
¢ Disable

Input current

(for enable) o tvo.

Cable length
(unshielded) max.

Supply voltage Vj,os
» Rated value
* Ripple Vpp, (referred to
rated voltage)
* Permissible range
(including ripple)
e Valueatt<0.1s max.

Current consumption
e Internal (at5V) 1 yp.
* External (at 24 V) typ.

Space requirements
Power loss max. m™mnv
Front connector

Weight approx.

24V DC
+13..33V
-33..+5V

5mA

200 m (656 ft)

24V DC
15 %

20..30V

36V

0.25A
0.3A

1 slot
9.0W
42-pin
0.4 kg (0.88 Ib)

1) In accordance with DIN 43 745; referred to nominal measuring range (5 V supply from power supply chassis)
2) Afilter (SIFI C, B84113-C-B30 or equivalent) is required in the 24 V DC load power supply for the module.
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Analog output modules (continued)

Order No. Order No.
470-4UA analog output module 6ES5 470-4UA13 497 front connector
8 outputs, £ 10V, 0 ... 20 mA; Crimp terminals, 6ES5 497-4UA12
floating single-width, 42-pin
470-4UB analog output module?) 6ES5 470-4UB13 Crimp terminals, 6ES5 497-4UA22
8 outputs, £ 10V, double-width, 42-pin
floating Screw terminals, 6ES5 497-4UB31
470-4UC analog output module 6ES5 470-4UC13 single-width, 42-pin
8 outputs, + 1...5V, Screw terminals, 6ES5 497-4UB12
+4 ... 20 mA,; floating double-width, 42-pin
The operating instructions are in-
cluded in the S5-135U/155U
system manual (see page 4/155).
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Fig. 4/27 Connection diagrams for analog output modules
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Intelligent I/O modules

Overview

Intelligent 1/O modules are
used for high-speed, high ac-
curacy

« Closed-loop control
« Positioning
« Counting and proportioning

The advantage of the intelli-

fact that they execute these
time-critical tasks completely
autonomously. The CPU can
then concentrate on its own
control tasks more closely.

There is an entire range of in-
telligent I/O modules for the

programmable controllers,
which can be used for various
applications.

The following overview shows

which modules can be used
for which applications.

gent I/O modules lies in the S5-135U and S85-155U/H

Closed-loop control Page Positioning Page Positioning Page Counting/ Page Signal processing Page
Open-loop control Closed-loop control proportioning
« IP 244 4/61 « IP 240 4/53 « IP 246l and 4/65 « IP 240 4/53 e« I[P 243 analog 4/53
temperature counter/position decod- IP 246A positioning counter/position decod- module
. IP 252 471 er/positioning module module for servo drives er/positioning module
closed-loop control o IP 241 4/55 « WF 721, 4/89 o IP242A, IP 242B  4/57
module for drives digital position decoder WF 723A, WF 723B and counter modules
« IP 260 474 - 1P247 4pg WP 723Cpositioning « IP 261 477
closed-loop control positioning module for modules proportioning module
rnngle for high-speed stepper motors . IP 281 4/79
individual controllers « WF 705 4/81 counter module
position encoder module
* WF 706C 4/83
positioning module
« WF 707 4/86

cam controller
» Page 4/84: Comparison of IP 240 and IP 288 with WF 706
* Page 4/87: Comparison of IP 241 and IP 288 with WF 707
« Page 4/90: Comparison of IP 246 with WF 721 and WF 723A
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Intelligent I/O modules

IP 240 counter, position decoder and positioning module

Siemens ST 50 - 1998

Jli.

The module contains two
channels that can be used in-
dependently of each other in
four modes:

« Counting (signals from pulse
encoders at frequencies of
up to 70 kHz)

« Position decoding (in con-
junction with incremental
position encoders)

« Positioning via cut-off points
« Speed measurement for the
IP 252 closed-loop control-
module (in conjunction with

The positive-going edge of
the enable input sets the
counter to the initial value set
in the user program (max.
9999). The counter counts the
input pulses down to zero.
When 0 is reached, the
counter generates a process
interrupt or sets its output
(program-selectable). The
pulses continue to be counted
(down to max. -9999) if the
enable input remains "1”.

The counter counts up and
down to £ 99,999. The
counting pulse frequency can
be doubled or quadrupled via
user program. The channel is
synchronized via the refer-
ence input.

Eight tracks (cams; travel
sections or counting ranges;
with allowance for a zero off-
set) can be specified via soft-
ware.

In this mode, defined points
within the traverse range

(£ 9,999,999) of the axis can
be approached.

The IP 240 counter, position
decoder and positioning mod-
ule is used for acquiring and
preprocessing pulse trains for
counting, position

incremental speed enco-
ders)

Besides the inputs for pulse

sensing (inputs for 5 V and

24 V available), each channel

of the module is provided with:

« 1 enable input (5 V/24 V) for
"counting” mode

« 1 reference input (prelimi-
nary contact, 5 /24 V) for
position decoding and posi-
tioning

« 2 outputs (5 V/24V; 0.5 A)
for control of actuators

Track scan

-9999 for actual

decoding, positioning and
speed measurement with the
IP 252 closed-loop control
module (with incremental
pulse generator).

The combination with IP 252
is only possible in the
S5-115U.

The cables to the sensors can

be connected

« either with 15-pin sub D
connectors (upper sockets,
shielded cables) or with

« screw-type connectors
(lower sockets, cables up to
1.5 mm2, up to approx.
10 kHz)

The module requires one slot.

Result bits

9999 of track

positioning values scan

Track

©ONO OB WN =

o—-o0-0=0-=

Fig. 4/29 Timing diagram for a positioning decoder

Rapid traverse

Creep speed
Changeover point from rapid /‘
traverse to creep speed
‘ Target
monitoring
‘ zone
‘ Changeover point from
‘ creep speed to stop
Binary output 1 (1) 0 |

Binary output2 1

Fig. 4/30 Positioning of a pole-changing motor
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Intelligent I/O modules

IP 240 counter, position decoder and positioning module (continued)

The drives used are driven di-
rect. Up to 254 positions per
channel can be stored in the
module. The poisitons lie wit-
hin three zones, which repre-
sent the cut-off points and the
target range.

Synchronization is imple-
mented via:

« Reference point approach

« Software synchronization

« Cyclic synchronization at the
positive-going edge of the
signal

A rotary or linear axis function

can be programmed.

The actual value can be offset

through relative and additive

zero offset.

The positioning tolerance va-
ries between

+ 0.002 mm at 0.06 m/min
and + 2 mm at 60 m/min.

The following errors are de-

tected:

« Wire breakage with 5V sym-
metrical position encoders

« Short-circuit in signal cables

« Zero mark errors

The necessary program for
the CPU is available in the
form of standard function
blocks (see Section 7).

Pulse inputs

Galvanic isolation

Position decoding, positioning

« Differential inputs (5 V,
symmetr.) for sensor interfaces
to RS 422A or similar

Input frequency max.

Cable length

(shielded) max.
* 5V/24V inputs

(asymmetrical)

Input frequency max.

Cable length

(shielded) max.
Counting

5V/24V inputs

Input frequency max.

Cable length

(shielded) max.

Input voltage

* Rated value

* For "0" signal

« For "1" signal

Input current at

"1" signal typ.
Binary inputs

Galvanic isolation

Input voltage
« Rated value
« For "0" signal
» For "1* signal
Input current at

"1 signal max.

Cable length (shielded) max.

No

2 pulses displaced by 90° and
zero mark and inverse signals
(e.g. Siemens 6FX2 001-2...
positioning encoder)

500 kHz

30 m (98.4 ft) (w/ 5 V sensor sply)
2 pulses displaced by 90° and
zero mark (e.g. Siemens

6FX2 001-4... posn. encoder)

50 kHz 25 kHz

25 m (82 ft) 100 m (328 ft)
Pulses

70 kHz 25 kHz

25 m (82 ft) 100 m (328 ft)
5VDC 24V DC
0..08V -30...+5V
+24..5V +13..30V
0.14 mA 6.5 mA

No No

5V DC 24V DC
0..08V -30 .. +5V
+24 .5V +13 ... 30V
0.14 mA 6.5 mA

100 m (328 ft) 100 m (328 ft)

Binary outputs
Number per channel

Galvanic isolation

Supply voltage Vpos

(for load)
¢ Rated value
* Ripple Vpp max.
* Permissible range

(including ripple)
Output current at "1" signal
* Rated value
Switching frequency with
* Resistive load

(24 V, 50 mA) max.

¢ Inductive load (8.5 W) max.
e Lamp load (5 W) max.
Residual load at "0" signal  max.
Output voltage
e At "1" signal min.
Cable length
« Shielded max.
Current consumption
e Internal (at 5 V) typ.
Supply current for sensors
« At5V max.
e At24V

(external supply) max.
Addresses used
Space requirements
Weight approx.

2 with position decoding and
positioning, 1 with counting

Yes

24V DC
3V

20..30V

500 mA

200 Hz
2Hz
8 Hz

1mA

Vipos -3V

1000 m (3280 ft)

0.8 A (excluding sensor supply)

0.8 A total

0.6 A total
16 byte
1 slot

0.45 kg (0.99 Ib)

IP 240 counter, position

decoder and positioning module
To be ordered as a separate item:
Configuring package for IP 240
comprising manual and standard
FBY for counting, position acquisition
and positioning

German

English

French

Italian

Order No.

6ES5 240-1AA21

6ES5 240-5AA11
6ES5 240-5AA21
6ES5 240-5AA31
6ES5 240-5AA51

705-3 connecting cables
for Siemens positioning encoder
6FX 2001-2 with Vipos =5V
5m (16.4 ft
10m (32.8 ft
20m (65.6 ft
32m (104.9 ft

Sub D connector 15-pin

Order No.

6ES5 705-3 BFO1
6ES5 705-3CB01
6ES5 705-3CCO1
6ES5 705-3CD21

6ES5 750-2AA21

1) For description see Page 7/109
4/54

Siemens ST 50 - 1998



© Siemens AG 2007

IP 242A and IP 242B counter modules

S =
R

The IP 242A and IP 242B
counter modules contain a to-
tal of seven independent
16-bit or 32-bit counter chan-
nels. Five of these channels
can be used for counting up
and down. The inputs and
outputs are galvanically iso-
lated. The IP 242A can be up-
graded to an IP 242B with an
EPROM and operated when
the standard function blocks
have been replaced.

The counting and gate pulses
of the individual counter chan-
nels can be derived from an
external pulse encoder or
from an internal quartz crys-
tal. The counter outputs can
be configured as either pulse
outputs or level switch out-
puts.

Intelligent I/O modules

The IP 242A and IP 242B
counter modules are used for
acquiring and processing
counting pulses up to a fre-
quency of 500 kHz. They are
suitable for pulse counting,
frequency generation and di-
vision, and for measuring fre-
quency, time and speed.

The IP 242B counter module
is designed for applications

The modules each require one
slot.

Features

Counting frequency up to

500 kHz;

« Scaler chain (programmable
and assigned randomly to
counters 1 to 5), 4 x part
factor 10 or 16 (BCD) and
1 x 4 bit

« Counters 1 to 5 cascadable

« Group interrupt output for
user program

An interrupt can be issued
when a predefined interrupt
value or the synchronization
point is reached. The re-
sponse times can be reduced
considerably by instruction
lists (short user programs) on
the counter modules.

where the result needs to be
processed extremely quickly.
It has a large number of arith-
metic functions and an inte-
gral measured value memory;,
which reduces the depen-
dency on the access time of
the CPU and it can therefore
pass on the count values to
the CPU ready processed.

« 19 modes of operation for
counters 1to 5

« 1/3 modes of operation for
counters 6 and 7

« Input signal level 5V or 24
V, with 16-bit counters,
adaption for each individual
input by jumpers or resistors

« Output signal (24 V level)
with up to 40 kHz pulse or
varied pulse and pulse
pause

If the counting range of one
counter is not sufficient, sev-
eral counters can be cas-
caded together.

The necessary software for
the CPU is available in the
form of standard function
blocks (see Section 7).

Counter module

IP 242A

IP 242B

Number of counters

« With 16 bit (cascadable)
(counters 1 to 5)

« With 24 bit
(counters 6 and 7)

« With 32 bit
(counters 6 and 7)

Number of modes
(software-selectable)

Number of counters with compar-
ison facility for random counts
Clock frequency (internal)

e Counters 1to 5

» Counters 6 and 7
Counter frequency conditioning
Counting frequency
¢ 24V signals/

5V signals max.
« 5V (RS 422) max.
Measured value preprocessing
Measured value memory

5 (up/down programmable)

2 up and down

for direct connection of incremental encoders with two
pulse trains displaced by 90° (5 V, RS 422)

19 (counters 1 to 5)
1 (counters 6 and 7)
7

(one interrupt value can be specified for each counter)

1 MHz with 16-bit scaler

as well as programmable scaler chain

Yes, for counters 1 to 5

480 kHz (counters 1 to 5)
500 kHz (counters 6 and 7)
No

No

2 up and down for direct connection of
incremental encoders with two pulse trains
displaced by 90° (5 V, RS 422)
19 (counters 1 to 5)

3 (counters 6 and 7)

7

1 MHz with 16-bit scaler

as well as programmable scaler chain
10 MHz (direct, without scaler)

Yes, for counters 1 to 5

480 kHz (counters 1 to 5)

500 kHz (counters 6 and 7)

Yes, by means of arithmetic functions

Yes, freely assignable up to 100 measured values
(100 x 2 data words)

(one interrupt value can be specified for each counter)
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Intelligent I/O modules

IP 242A and IP 242B counter modules (continued)

Counter module

IP 242A IP 242B

Galvanic isolation

(for inputs and outputs)
Power supply voltage Vpos
* Rated value

¢ Permissible range
(including ripple)

Input voltage
(counters 1to 5)

* Rated value

* For "0" signal

« For "1" signal

« Rated value

* For "0" signal

* For "1" signal
Input voltage
(counters 6 and 7)

Output current at "1” signal
« Rated value
¢ Permissible range

Short-circuit protection
Insulation voltage rating
External connections to housing
¢ In acc. with VDE 0160

» Tested with

Current consumption

e Internal (at 5V)

* External (at 24 V, no load)
Assigned binary addresses

* Ripple Vppp max.

e Valueatt<05s max.

Input voltage at "1" signal typ.

Output voltage

* Rated value

* At "0" signal max.
e At "1" signal min.

Output frequency max.
Residual current at "0"signal max.

Yes, but not for incremental encoder
inputs 6 and 7

24V DC
36V

20..30V
35V
The counters can also be set to 24 V or 5 V signal levels by jumpers (one per input)

24V DC
-35..+45V
+13..+33V
5VDC

=& oo 3F 1DV
+4..+65V
5V (RS 422)

13 mA (at 24 V), 12mA (at5V)

24V DC
+3V
Vpos - 2.5V

200 mA
0.2...100 mA
40 kHz
100 pA

Electronic

75V DC
500V AC

11A

50 mA

1 Kbyte with S5-155U,

page addressing optional, 1 page frame

Page addressing, 1 page frame

IP 242A counter module?

Upgrade kit
from IP 242A and IP 242B

IP 242B counter module

To be ordered as a separate item:
Configuring package for IP
242A/B

comprising manual and standard
FBY

German

English

French

Italian

Space requirements 1 slot
Weight approx. 0.4 kg (0.9 Ib)
Order No. Order No.

6ES5 242-1AA32
on request

6ES5 983-2AB11
6ES5 242-1AU11

Connector (4 pcs.)

Converter

for 24 V asymmetrical incremen-
tal encoder up to 5 V (RS 422) -
symmetrical incremental encoder

6ES5 242-1AA41

705 connecting cable
for connection of Siemens
position encoder 6FX2 001-2...

5m (16.4 ft)
10 m (32.8 ft)
20 m (65.6 ft)

6ES5 705-2BF00
6ES5 705-2CB00
6ES5 705-2CC00

6ES5 242-5AB11 Length

6ES5 242-5AB21
6ES5 242-5AB31
6ES5 242-5AB51

1) For description see Page 7/121
2) Cannot be used with CPU 945
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The module contains the fol-
lowing components:

« 1 analog/digital converter
(-10to + 10V, 12 bits, 35 s)
with 8 inputs

« 2 digital/analog converters
(-10to +10V, 12 bit, 5 s)

« 1 digital/analog converter (0
to + 10V, 8 bit, 10 s)

« 4 analog value matching
functions (zero offsets and
amplifier settings)

« 2 difference amplifiers (P
controllers) with settable
gain

Depending on the given task,
the components can be con-
nected to each other or to the
inputs and outputs (routing).

The analog values of an input
selected via the multiplexer
are converted to digital values
via the A/D converter so that
they can then be processed
directly in the central control-
ler.

Intelligent I/O modules

The analog module IP 243-3
allows the input, output, pre-
processing and routing of
analog signals with a short
processing time.

« 2 analog value comparators,
the results are read in via a
following logical circuit and
then further processed as
alarms (depending on the
type of programmable con-
troller used via alarm cables
or via a digital input module
with alarm generation)

« 1 digital output
(8 outputs, 24 V; 0.4 A)

« 1 digital input
(8 inputs, 24 V)

At the same time they can be
compared with other values in
the IP 243-3. Individual ana-
log values can be adapted for
this. Set values for direct
comparison can be sent from
the central controller to the

IP 243-3 through the D/A con-
verter.

The gains and zero points can
be set on the front panel via
trimpots. 6 measuring sockets
are available for checking the
settings.

The module requires 1 slot.

The program required for the

central controller is available

as standard function modules
(see Catalog Section 7).

A/D converter, 12 bit
Number of inputs

Input voltage range (set with
jumpers)

Input resistance
Digital representation of signal

Conversion method

Conversion time max.

(without command processing
times)

Basic error limits

Operational error limits

approx.

1
8

-5to +5V, -10to +10V,
Oto10V

1MQ

11 bit + sign;

input voltage range

= 2047 units

successive approximation
35 us

£ 0.6 %o
£ 1.2%0 (01055 °C)

D/A converter, 12 bit

Output voltage

Load impedance min.
Digital representation of signal

Short-circuit protection
Short-circuit current approx.

Settling time to 99% of final value
for 20 m line length

Basic error limits
Operational error limits

2

-10to +10V

2 kQ

11 bit + sign;

output voltage range
= 2047 units

yes

25 mA

5us

+ 0.6 %o

+ 0.9 %0 (0to 55 °C)
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IP 243-3 analog module (continued)
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D/A converter, 8 bit 1 Binary outputs 8
(with ampililfier) Output voltage range
Output voltage range Oto10V « nominal value 24V DC
Load impedance min. 2 kQ « for signal ,0” max. 3V
Digital representation of signal 8 bit; + for signal , 1" min. Up-19V
output voltage range Output current for signal "1”
= 255 units * nominal value 200 mA
Short-circuit protection yes ¢ permissible range 2t0 200 mA
Short-circuit current approx. 50 mA Short-circuit protection Fuse
Settling time to 99% of final value 10 us Limitation of inductive switch-off
for 20 m line length voltage to auf -2V
Basic error limits + 2 %o Operating frequency with ohmic
Operational error limits + 4% (010 55 °C) load max. 1 kHz
Analog value matchin Total load capability at 55 °C 37 %
| gl u 9 4 (with ref. to the sum of the nomi-
nputvol t.age range “4t0 10V nal currents of all outputs)
Input resistance approx. 200 kQ Residual current at signal "0” 250 uA
Input filter time constant  approx. 0.1 ms
. General data
Gain range 05t05
Seti ; . Supply voltage Vp
etting range for zero offset 2to+2V « nominal value 24V DC
Difference amplifier 2 « ripple Vpp 3.6V
Input voltage range -10to +10V « permissible range (incl. ripple) 20t0 30V
Input resistance approx. 1 MQ evalueatt<05s 35V
Input filter time constant  approx. 0.5ms Current consumption
Gain range 111020 « internal (at 5 V) 600 mA
Output voltage range ~10to 10V . exterhal (at 24V, no load) 270 mA
Load impedance min. 2 kQ Galvanic isolation No
Short-circuit protection yes Cable length
oo « for analog signals, shielded 20m
Short-circuit current approx. 50 mA . .
« for binary signals
Comparator 2 unshielded 400 m
Number of inputs 2 shielded 1000 m
Input voltage range Oto +10V Reference potential for analog 0-V-connection (low resistance
Input resistance approx. 44 kQ signals connected to housing)
Input filter time constant approx. 0.25 ms Permissible voltage between
. . analog input and
Binary inputs 8 0V connection max. 35V (destruction limit)
Input volt; . .
npu \{o age range Assigned binary addresses 8 bytes
* nominal value 24V DC 3 i t 1 slot
» for signal "0 -5to +5 V (or input open) péce requiremen -
« for signal 1" 11310 430V Weight approx. —
Input current for signal "1”  typ. 2.5mA
Delay time typ. 3ms
Order No. Order No.
IP 243-3 analog module 6ES5 243-1AA13 Front connector K
To be ordered as a separate . 43-p{n, for crimp connect\‘on 6XX3 068
¢ 43-pin, for screw connection 6XX3 081

item:

IP 243-3 manual
German

English

French

6ES5 998-0KF11
6ES5 998-0KF21
6ES5 998-0KF31

Standard-function blocks
for IP 2431)

6ES5 848-7MA01

1) For description see Page 7/119
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Intelligent I/O modules

IP 244 temperature control module

Siemens ST 50 - 1998

The IP 244 contains a micro-
processor which implements
the control functions in multi-
plex mode. User setting is
also possible.

The module requires one slot.

Inputs

« 1 binary input for switching
the controller on and off
(heating switch); operates
only on controllers for which
it was configured

« 13 analog inputs for con-
necting floating (grounding
required) or non-floating
thermocouples, two-wire
connection, linearization by
firmware, 0 ... 50 mV:
Fe-CuNi, NiCr-Ni, Pt
10%-RhPt, Pt 13%-RhPt in
accordance with DIN 43710
for temperatures up to
1600 °C

Controller characteristics
« 13 controllers can be pro-
grammed with P, | and D

components

« The treshold value can be
selected to avoid pumping
of an output

« The sampling time can be
selected between 800 ms
and 32 s

The IP 244 temperature con-
trol module is used for con-
trolling and monitoring tem-
peratures and for measuring
and monitoring analog values.
This module processes tem-
perature control loops, thus
offloading the CPU.

The IP 244 can replace up to
13 individual controllers.

« 1 compensation input for
connecting a Pt 100 resist-
ance thermometer for refer-
ence junction temperature
compensation (three-wire
connection)

« 2 monitoring inputs
(0 ... 20 V) for connecting
transmitters. These signals
are not processed by the
controller but only monitored
for limits

or

« 8 analog inputs for connect-
ing Pt 100 resistance ther-
mometers (0 ... 500 mV, four-
wire connection)

or

« 16 analog inputs for con-
necting voltage sensors,
such as pyrosensors (O ...
500 mV; two-wire connec-
tion).

The analog inputs are de-

signed, with respect to earth-

ing and shielding, with en-
hanced resistance to
interference which allows op-
eration of the module in the
proximity of electrical drives.

« Cascade controllers with
one master controller and up
to twelve secondary fol-
low-up controllers optional

« Separate parameter sets for
heating and cooling

Outputs

« 17 outputs for two-position
controller (HEAT-OFF) or
three-position controller
(HEAT-OFF-COOL); can
be selected from 13 two-
position to 8 three-position
and 1 two-position control-
lers.
The "on” duration of an out-
put (manipulated variable
for cooling or heating) dur-
ing one sampling interval
corresponds to the value of
the manipulated variable
calculated by the controller.
Manual operation is pos-
sible.

Continued on the next page.
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Intelligent I/O modules

IP 244 temperature control module (continued)

4/62

Controller self-optimization
The module has a self-opti-
mizing facility (see Fig. 4/33)
suitable for gradual pro-
cesses (e.g. in the plastics in-
dustry). The module deter-
mines the optimum
parameters in a heating-up
phase.

Preconditions:

» The controlled process must
have low-pass characteris-
tics

« Two-position controlled sys-
tems must permit a temper-
ature rise of 37 K; three-
position controlled systems:
110K

« The actual value may rise at
a rate of 60 K/min, in max. at
full heating capacity

« The heat-up phase must not
exceed 12 hours

The self-optimization can be

activated for each channel by
means of a start/stop bit.

Instrument

Thermoelements transformer Pt100 (in connection with
0...50mV 0..20V thermoelements)

(1F=_{) @191 o7

e =z === < 15
Channel No.
T T~
e N
7 AN
4 S
Analog/digital converter 11 bit

Actual-value processing
Linearization of characteristics
Ambient temperature compensation
Limit monitoring

Extreme value memory

Averaging

+ Setpoint processing

O Ramp generation

Limit monitoring

“ Parameters

Control signal (manipulated variable)
processing

Limit monitoring for response threshold (manipulated
Clock control for mark-space ratio variable)
Selection of 2-point or 3-point response

Parameter

Actual values

Extreme values

Parameters

Setpoints

Parameters

Internal digital bus (S5 bus)

Controller output

Fig. 4/33 Function diagram of temperature control module

Parameter
monitoring

:

i
Setpoint PID
O controller

Actual

value T T T T
Self-
optimization

Controlled
process

Fig. 4/34 Function diagram of controller self-optimization
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IP 244 temperature control module (continued)

Actual-value processing

« Conversion of analog input
values to 11-bit digital val-
ues

Monitoring of actual values
for two high and two low lim-
its. A signal is given if a first
limit is exceeded and the
maximum or minimum value
reached is stored (can be
scanned at any time); if a
second limit is exceeded,
the controller in question is
switched off

Actual-value averaging is
carried out if large devi-
ations or disturbances are to
be compensated
Monitoring of the thermo-
element cable for a break in
the wire with the following
reactions:

Output of the value of the
manipulated variable deter-
mined in the past or manual
operation or changeover to
another thermoelement

Setpoint processing

« Step changes in the set-
points can be converted into
ramp functions with variable
slope coefficients

.

.

.

Intelligent I/O modules

« A second setpoint can be
entered (e.g. for reduced
temperature at night); either
the first or the second set-
point can be selected with a
control bit (set by the user
program)

« Limit monitoring of the set-
points entered

Analog output

The CPU can read the manip-
ulated variables of all con-
trollers of the IP 244 in one
scanning cycle and therefore
transfer the manipulated vari-
ables to analog output mod-
ules.

Heating current monitoring
The module can also be pro-
grammed for the "closed-loop
control with heating current
monitoring” mode (thermo-
elements only).

Failure of the individual heat-
ing elements can be detected
by monitoring the heating cur-
rents. The program evaluates
any drop below the permissi-
ble heating current range.

Note

The IP 244 temperature con-
trol module must be inserted
in the central controller when
using the IM 307/IM 317 inter-
face modules.

Operation of the IP 244 tem-
perature control module is
permissible only in slots with
battery backup.

The necessary software for
the CPU is available in the
form of standard function
blocks (including an example
for easy start-up)

(see Section 7).

Analog inputs

Inputs for thermoelements
Input voltage range
Input resistance

Permissible thermoelements
(for max. temperature)

Inputs for instrument
transformers
Input ranges (rated values)

Input resistance min.

Themperature compensation
inputs

Inputs for Pt 100
(resistance thermometers,
max. temperature 830 °C)
Input voltage range

Inputs for voltage sensors
Input voltage range

Digital representation of
input signals (internal)

Galvanic isolation

Measuring principle

13 (two-wire connection)
0..50mV
10 MQ

Fe-CuNi (700 °C), type L, type J
NiCr-Ni (1200 °C); type K
Pt10%-RhPt (1600 °C); type S
Pt13%-RhPt (1600 °C); type R

2
0 ... 20 V; can be changed to

0..50V
50 kQ (20 V); 10 kQ (50 mV)

1 for Pt 100
(three-wire connection)

8 (four-wire connection)

0... 500 mV

16 (two-wire connection)
0 ... 500 mV

11 bit + sign
(2048 units = nominal value)

Yes

Integrating

Integrating time

(adjustable for optimum noise
suppression)

* At 50 Hz

¢ At 60 Hz

Conversion time max.
(1 measured value)

¢ At 50 Hz

* At 60 Hz

Permissible voltage between
* Inputs or between inputs and
central grounding point ~ max.
¢ Reference potential of a
sensor and the
central grounding point ~ max.

Test voltage
¢ Analog input to analog input
¢ Analog input to S5 bus

Fault message for

* Range exceeded

« Wire-breakage

« Limit exceeded
(programmable limit)

* Short-circuit

Noise suppression for

f=n-(50/60Hz + 1%);
n=1,2,3..

¢ Common mode noise m
 Series mode noise
(peak value of the noise
voltage < rated value
of the range) min.

n.

20 ms
16 2/3 ms

60 ms
50 ms

18 V (V-, V},; destruction limit)

25V AC/60 V DC

120VAC
500V AC

Yes
Yes
Yes

Yes

100 dB

40 dB

Siemens ST 50 - 1998
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Intelligent I/O modules

IP 244 temperature control module (continued)

Analog inputs (continued)

Basic error limits
(for actual value acquisition)

Operational error limits
(0...55°C)

Binary input

Input voltage
* Rated value
* For "0" signal
« For "1" signal

Input current at "1" signal typ

Sampling time Ta
(cycle time of module)

Function

Parameters
ek

e K

o Ty

* Tp

Setpoint
Setpoint ramp
Limit values
Threshold value

Hysteresis

Cable length max.

Delay max.
Cable length max.
Controller

50mV: £ 1.0% + 1 unit
20V: + 2.5 %o + 1 unit
+

50 mV: + 3.0 %o 1 unit
20 V: + 3.5 %o + 1 unit

50 m (164 ft) shielded

24V DC
-2..+45V
+13..+35V

5mA
5ms
600 m (1969 ft) unshielded

0.8..32s

dx
y=K- (k- ><+T—Nf><dt+TD E)
Oor1
0.01 ... 256

(1..512) - Tpor Ty = ®
(05...512) - TporTp =0

0 ... 1600 °C (11 bit)
0...65 536 K/h
Setpoint + 255 K

0 ... 50 % (of setpoint)
0 ... 50 % (of setpoint)

Outputs
Outputs 1... 17

Response

Galvanic isolation

Power supply voltage Vpos
¢ Rated value
* Ripple Vpp max.
¢ Permissible range
(including ripple)

Output current at "1" signal
¢ Rated value
¢ Permissible range

Short-circuit protection

Limiting of the voltage induced
on circuit interruption to

Lamp load max.
Load factor at 55 °C

Residual current at

0" signal max.
Signal level of the outputs

¢ At "0" signal max.
¢ At "1" signal min.
Cable length

¢ Unshielded max.
« Shielded max.

General specifications

Current consumption

* Internal (at 5 V) typ.
e External (at 24V,
without load) typ.

Assigned binary addresses
Space requirements

Weight approx.

Controller outputs

Depends on the programmed
controller types:

13 x two-point to 8 x three-point
and 1 x two-point

No

24V DC
3.6V
20..30V

120 mA
0.2...120 mA

Yes

-1V
24W
100 %

2 pA

+3V
Vpos - 25V

400 m (1312 ft)
1000 m (3300 ft)

0.4A

0.05 A

32 byte

1 slot

0.3 kg (0.66 Ib)

IP 244 temperature control
module

To be ordered as a separate item:
Configuring package for IP 244
comprising manual and standard
FB"

German

English

French

Italian

Order No.

6ES5 244-3AB31

6ES5 244-5AA11
6ES5 244-5AA21
6ES5 244-5AA31
6ES5 244-5AA51

721 connecting cables
shielded;
For binary signals
(max. 500 m (1640 ft))
25m(8.21t)
3.2m (10.5ft)
5m (16.4 ft)
10 m (32.8 ft)
32m (104.9 ft)

For analog signals
(max. 50 m (164 ft))
2.5m (8.2ff)
5m (16.4 ft)
10 m (32.8 ft)
32m (104.9 ft)
50 m (164 ft)

Order No.

6ES5 721-4BC50
6ES5 721-4BD20
6ES5 721-4 BF00
6ES5 721-4CB00
6ES5 721-4CD20

6ES5 721-5 BC50
6ES5 721-5BF00
6ES5 721-5CB00
6ES5 721-5CD20
6ES5 721-5CF00

1) For description see Page 7/121
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IP 2461 and IP 246A positioning modules
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Two versions of the IP 246 po-

sitioning module are availa-

ble:

« |P 246l for incremental posi-
tion encoders

Machine data and programs
required for positioning are
stored in the RAM of the

IP 246 positioning module.
For this, the COM 246 para-
meterization software (see
Section 7) must be loaded
into the programming device
used.

The user can program target

positions and traversing

speeds:

« In the program memory of
the CPU

« In the program memory of
the IP 246 positioning mod-
ule (with the COM 246 para-
meterization software)

The current position of the two
axes is determined from the
signals of the position en-
coder. From the difference to
the current set position, a
position controller (P-control-
ler) calculates the current
speed set-point, which is out-
put as an analog signal

(£ 10 V) and is available to
the speed controller of the
current converter of the ap-
propriate axis.

The IP 246 positioning module
is used for positioning and
position control of two inde-
pendent axes with variable
speed drives.

« |IP 246A for absolute (digital)
position encoders

The module can be serviced
via two interfaces, either from
the programmable controller
or from a programming de-
vice.

Both axes can be used inde-
pendent of each other either
as a rotary or linear axis.

In the diagnostics mode, both
axes can be controlled from a
programming device. Set-
points, actual values, follow-
ing error and a number of
other values are displayed on
the screen. Error messages
are displayed in detailed plain
text.

For operation with a program-
mer (and for programming),
the COM 246 parameteriza-
tion software is required (see
Section 7).

For communication between
the positioning module and
the CPU, the appropriate
standard function block

(FB 164 and FB 165; see Sec-
tion 7) must be loaded into
the CPU. The possible calls
are put together in a list

(see page 4/66).

The PLC and programming
device interfaces can be op-
erated simultaneously. Using
the PLC, simple point-to-point
linkage of the two axes is
possible.

The machine record includes

axis-specific parameters such

as

« Various speeds

« Accelerations and decelera-
tions in both directions

« Coordinates for reference
point, software position
switch

« Offsets, tool compensations

« Resolution

« Type of axis: Rotary or linear
axis
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Intelligent I/O modules

IP 2461 and IP 246A positioning modules (continued)

4/66

The notation of the traversing
programs conforms to a sub-
set of DIN 66025. They are
edited on the programming
device using either this nota-
tion or in plain text.

Up to 255 programs can be
stored on the positioning
module. A program can be up
to 1023 characters long, and
the program memory can take
atotal of 10,000 characters.
Programs can be linked using

subroutine calls. Other pro-
grammable functions are e.g.:

« Loops, including infinite
loops

« On-the-fly changeovers

« Dwell times

« Offsets, tool compensations

« Metric and imperial mea-
sures

Each traversing program can
be carried out by both axes
(even simultaneously).

Axis 1

Axis 2

Digital input -
module e Controller Speed
Digital output ifif?m' 4 \) DAC controller @:CD:(@
module
@
3
Qa
{ 3 Speed
Communications| i PLC Command . B Controller pee
processor g interface interpreter peol ¥ O DAC controller @:6):®
51 axis 2
z
programming
CPUs device
interface

Fig. 4/35 Function diagram of the IP 246 positioning module

Module

IP 2461

IP 246A

Application

Encoders used

Type of axis

Modes for
¢ Operator communication

« Monitoring

Selectable via binary inputs

Can be stored in

can be modified via CPU

reloading program

Binary outputs signal the following:

User program referencing the IP 246

Module replacement possible without

Positioning and position control of two independent axes with

variable-speed drives
Incremental

* 5V differential signal
* 24V signal

Linear axis
Rotary axis

Jogging mode
Follow-up mode

Absolute (digital)

* 24V signal

« Switching to P potential
« Switching to M potential

Reference point approach and/or set reference point

Incremental travel
Automatic mode
Teach-in mode
Zero shift

Tool offset

Entry of machine data and traversing program

Module identifier

Drift compensation

Read machine data

Read traversing program
Read current actual values
Read module identifier
Path actual value
Following error

Distance to go

"Axis ready for operation”; "Position reached”

External start/stop

RAM/EPROM
CPU

Machine data and traversing programs

Yes

Yes
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IP 2461 and IP 246A positioning modules

Intelligent I/O modules

Position detection, incremental
5 Vinputs (to RS 422)

24V inputs

Input voltage
* Rated value
» For 0" signal
« For "1" signal

Input current (at "1" signal) max.

Galvanic isolation

Counting frequency

e For 5 Vinputs max.
e For 24 Vinputs max.

Cable length (shielded) max.

Position detection, absolute

max.

Input voltage
« Rated value
* For 0" signal
 For "1" signal

Input current (at "1" signal) max.

Galvanic isolation

Cable length (shielded) max.

Binary inputs/outputs
Galvanic isolation

Input voltage
« Rated value
 For "0" signal
* For "1" signal

Input current typ.
Output voltage

» Rated value

 For "0" signal max.
 For "1" signal min.

Output current

« Output current at "1 max.

Permissible range

¢ Residual current at "0" max.

Two 90° displaced pulses,
zero mark, and the
inverse signals

Two 90° displaced pulses
and zero mark

24V DC
-33.. +3V
+10.5...33V
7 mA

No

5V DC (RS 422)

500 kHz
50 kHz

32 m (105 ft)

20 bit (parallel, Gray code)

24V DC
-33..+3V
+10.5...33V

7 mA
No
32 m (105 ft)

4/2 per axis
No

24V DC
-33...+36V
+13..33V

9.5 mA (at 24 V)

24V DC
+3V
VDOSZ4 -15V

120 mA (short-circuit proof)
5..120 mA
0.5mA

Controller output
Voltage range

Load resistance
Short-circuit protection
Cable length (shielded)

Machine data (general)
Resolution

Traversing range

Traversing speed
Acceleration
Following error

Speed gain Ky

Backlash compensation

Tool length compensation

Supply voltages

Vp0524

» Rated value

* Ripple Vpp

« Permissible range
(including ripple)

Current consumption (at 5 V) typ.

Supply current for
position encoder
at5Vand24V

Supply voltage for
2-wire BERO

Backup

Space requirements
Weight

min.

approx.

Analog rotational speed setpoint
-10...+ 10V

5 kQ
Yes

32'm (105 ft)

0.1..99.9 um

+ 40,000 mm
or infinitely for rotary axis

1 ... 65,000 mm/min.
10 ... 9999 mm/s?
99.999 mm

0.1...99.9/s
Programmed speed V
Following error A S

64.999 mm
+ 40,000 mm

24V DC
3.6V
20..30V

1.3 A (without position encoder)

0.3 A per encoder

22..33V

From battery in PLC

0.4 kg (0.9 Ib)
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IP 2461 positioning module
Incremental

IP 246A positioning module
Absolute (digital)

To be ordered as a separate
item:
Configuring package for IP
2461/A
comprising manual, standard
FB") and parameter assignment
software COM 2462)
German
English
French
Sub D connector
15-pin (socket)
15-pin (plug)
9-pin (plug)
706 connecting cable

¢ For Heidenhain ROD 320
(installed in THU and

1FT motors)
5m (16.4 ft)
10 m (32.8 ft)
20 m (65.6 ft)
32m (104.9 ft)
* For 5V sensor

(open cable end)

5m (16.4 ft

)
10 m (32.8 ft)
20 m (65.6 ft)

32'm (104.9 ft)

Order No.

6ES5 246-4UA31

6ES5 246-4UB11

6ES5 246-5AA11
6ES5 246-5AA21
6ES5 246-5AA31

6ES5 750-2AB21
6ES5 750-2AA21
6ES5 750-2AA11

6ES5 706-1BF00
6ES5 706-1CB00
6ES5 706-1CC00
6ES5 706-1CD20

6ES5 706-2BF00
6ES5 706-2CB00
6ES5 706-2CC00
6ES5 706-2CD20

706 connecting cable (cont.)
e For 24 V sensor
(open cable end)
5m (16.4 ft)
10 m (32.8 ft)
20 m (65.6 ft)
32m (104.9 ft)

» For absolute encoders
5m (16.4 ft
10m (32.8 ft
20m (65.6 ft
32m (104.9 ft

¢ For motor power section
5m (16.4 ft)
10m (32.8 ft)
20 m (65.6 ft)

« For binary inputs/outputs
1m (3.28 1)
5m (16.4 ft)
10m (32.8 ft)
20m (65.5 ft)
705-5 connecting cable
« For Siemens position encoder
6FX2 001-2...
with Vpos = 5 V/24 V

standard 5m (16.4 ft)
lengths 10m (32.8 ft)
20 m (65.6 ft)

)

32m (104.9 ft

Order No.

6ES5 706-3BF00
6ES5 706-3CB00
6ES5 706-3CC00
6ES5 706-3CD20

6ES5 706-6BF00
6ES5 706-6CB00
6ES5 706-6CC00
6ES5 706-6CD20

6ES5 706-4BF00
6ES5 706-4CB00
6ES5 706-4CC00

6ES5 706-5BB00
6ES5 706-5BF00
6ES5 706-5CB00
6ES5 706-5CC00

6ES5 705-5B FO1
6ES5 705-5CB01
6ES5 705-5CC01
6ES5 705-5CD21

1) For description see Page 7/123
2) For description see Page 7/21

4/68

Siemens ST 50 - 1998




IP 247 positioning module

Siemens ST 50 - 1998

© Siemens AG 2007

Machine data and traversing
programs required for posi-
tioning are stored in the RAM
of the IP 247 positioning mod-
ule. For this, the COM 247 pa-
rameter assignment software
(see Section 7) must be
loaded into the programming
device used.

The user can program target

positions and traversing

speeds

« In the program memory of
the CPU or

« In the program memory of
the IP 247 (with the
COM 247 parameter assign-
ment software).

The module calculates the an-
gular increment to be carried
out by the motor from the ac-
tual and target positions. The
actual position of an axis is
not fed back from outside but
determined by the module it-
self.

From the mechanical charac-
teristics of the drive unit
(transmission ratio) and the
machine data stored on the
module (e.g. max. accelera-
tion) the module determines
the required pulse sequence
(and direction) and transfers
this to the power section of
the stepper motor. Accelera-
tion and deceleration are cal-
culated using an exponential
function: With exponential ac-
celeration a greater path is
covered over a given length
of time than with linear accel-
eration.

Intelligent I/O modules

The IP 247 positioning module
is used for positioning three
independent axes with step-
per motors.

Stepper motors with two, four
or five phases can be con-
trolled with step frequencies
of 0.5 Hz to 100 kHz.

All three axes can be con-
trolled from a programming
device. Actual values, resid-
ual path and a number of
other values are displayed on
the screen. Error messages
are displayed in detailed plain
text.

For operation with a program-
ming device (and for pro-
gramming) the COM 247 pa-
rameter assignment software
is required.

For communication between
the positioning module and
the CPU, the appropriate
standard function blocks
(FB 164 and FB 165; see
Section 7) must be loaded
into the CPU.

The machine record includes

axis-specific parameters such

as:

« Various speeds

« Accelerations
(frequency changes)

« Coordinates for reference
point, software position
switch

« Offsets, tool compensations

« The number of angular in-
crements of the motor per
revolution

« Transmission gear ratio of
the drive

« Type of axis: rotary or linear
axis

The program memory takes
7000 characters. The rest
same as for IP 246.

The following groups of

modes are possible:

« Set reference point proce-
dure and reference point by
software

« Modes for manual traversing

« Automatic modes

« Input and deletion of com-
pensations and shifts

« Teach-in mode
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Intelligent I/O modules

IP 247 positioning module (continued)

Fig. 4/36

Digital input Setpoint Pulse Power ( )
module axis 1 generator section
Digital output Axis 1
module
é Setpoint Pulse Power ( >
0 axis 2 generator section
Communications| w Axis 2
processor [
2
= Setpoint Pulse Power
axis 3 generator section
Axis 3
PLC Command [piegETiiinlig
CRLS interface interpreter %?:r?:ce

Function diagram of the IP 247 positioning module

Signal to the power section
Positioning outputs

Signal level for power section with
« Optocouplers

Pulse, Pulse
Direction, Direction
Reset, Reset

5V/20 mA, 24 V/20 mA
jumper-selectable;

5V to 24 V/20 mA with
additional voltage

Machine data

Traversing range

Number of angular increments
per revolution

Transmission ratio of the drive

Pulse frequency
Frequency gain

To be preselected with COM 247
=+ 100.000 mm

pulses
12 .., 1000 S

0,012... 64.999 0

12 Hz ... 100 kHz
5.. 2599.99H2

. L Backlash compensation max. 64.999 mm
« Differential inputs 5V .
Tool length compensation ~ max. + 100,000 mm
Ready signal input
* Rated value 24V DC Supply voltages 20 bit (parallel, Gray code)
« For "0" signal -33..+3V Vpos24
« For "1" signal +10.5...33V  Rated value 24V DC
« Input current (at 24 V) typ. 7 mA  Ripple max. 3.6V
* Permissible range
Binary inputs/outputs (including ripple ) 20.. 30V
Signal output "Position reached” Current consumption
* Rated value 24V DC e Internal (at 5 V) typ. 0.8A
* For "0" signal max. 3V « External
* For "1" signal min. Vposea - 1.5V (at 24 V, without load) typ. 0.05A
* Output current at "1" max. 120 mA Supply voltage for
Permissible range 5..120 mA 2-wire BERO 2233V
¢ Residual current at "0" max. 0.5 mA
Inputs for position switch (2), Battery backup LS ity
reference point switch, Cable length max. 100 m (328 ft)
external Start/Stop Space requirements 1 slot
« Rated value 24V DC
« For "0" signal -33.. +36V Weight approx. 0.4kg (0.9 Ib)
 For "1 signal +13...V
 Input current (at 24 V) typ 9.5 mA
Order No. Order No.
IP 247 positioning module 704 connecting cable
without manual 6ES5 247-4UA31 (open cable end)
« For power section
Izrge ordered as a separate 1.6m (5.2 ft) 6ES5 704-4BB60
5m (16.4 ft) 6ES5 704-4B FOO
Configuring package for IP 247 10m (32.8 ft) 6ES5 704-4CB00
comprising manual, standard 20 m (65.6 ft) 6ES5 704-4CC00
FBY and parameter assignment 50 m (164 ft) 6ES5 704-4CF00
software COM 2472 « For binary inputs and outputs
German 6ES5 247-5AA11 2m (6.56 ft) 6ES5 704-5BC00
English 6ES5 247-5AA21 5m (16.4 ft) 6ES5 704-5BF00
French 6ES5 247-5AA31 10m (32.8 ft) 6ES5 704-5CB00
Sub D connector 20 m (65.6 ft) 6ES5 704-5CC00
9-pin (plug) 6ES5 750-2AA11 50 m (164 ft) 6ES5 704-5CF00
25-pin (plug) 6ES5 750-2AA31

1) For description see Page 7/123
2) For description see Page 7/21
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The IP 281 basic board has
one counter channel for direct
connection of incremental en-
coders or pulse encoders.

A second channel can be
connected using an optional
plug-in submodule. The two
16- or 32-bit counters can op-
erate either independently or
in conjunction with one
another. The channel(s) can
be used for counting both up
and down.

The counter function and the
bus interface of the IP 281
counter module are imple-
mented in an ASIC. This en-
sures very fast data inter-
change with the CPU of the
programmable controller. It is
therefore particularly suitable
for measured value acquisi-
tion, interrupt processing and
high-speed closed-loop con-
trol.

The IP 281 counter module
captures the pulses from in-
cremental encoders depend-
ing on direct connectable
gate signals. The module
evaluates the direction and
compares the actual value per
counter with a definable

Intelligent I/O modules

The IP 281 counter module is
used for acquiring and pro-
cessing counting pulses up to
a frequency of 250 kHz. This
module is an economical al-
ternative to the IP 242A and
IP 242B counter modules. It is
designed for applications
where only one or two counter
channels are required.

The incremental encoders are

connected via Sub D connec-

tors; the digital inputs and

outputs are connected via

screw terminals (included in

the scope of delivery).

The module requires one slot.

Features

» One channel for counting up
and down (16 or 32 bit), up-
gradable to two channels
(16 or 32 bit) with a plug-in
submodule, for connection
of incremental encoders

« Five operating modes for in-
dependent operation of the
two counters

« Four operating modes for
operation of the two count-
ers in conjunction with one
another

« Individual setting of count-
ing width, counting range
and counting mode for each
counter

interrupt value. For fast re-
sponse, the counter outputs
can be used and/or an inter-
rupt can be sent to the CPU.
The counter outputs can be
configured with a selectable
minimum pulse or with level
switching.

« Counting pulses are ac-
quired from three different
evaluations of the signal lev-
els at the encoder inputs
(single, double and quadru-
ple evaluation)

« Transfer of values from-
counter 1 to counter 2 in the
form of interrupt or load val-
ues

« Direct start of counter 2,
when counter 1 has reached
an interrupt value

« Enabling/disabling in the
form of levels, pulses (at the
digital input of the counter)
or by software control

« Gate start, gate stop and
setting via digital inputs

« Counters loaded with de-
fined initial values

« Cormparison with one inter-
rupt value for each counter

« Synchronous setting of start,
stop and readout

The user program does not
require standard function
blocks for data exchange with
the CPU. High-speed access
is achieved via load and
transfer operations.
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IP 281 counter module (continued)

Number of counters
with 16 or 32 bit alternatively

1 upgradable to 2
both up and down with 2 pulse

trains displaced by 90° (5 V level,

RS 422), also 24 V incremental
encoders

Signal input voltage
» Rated value

¢ For "0" signal

s For "1" signal

« Rated value

Input current at

24V DC
-3V.. +45V
+13V...+ 30V

5V DC (to RS 422)

IP 281 counter module with
24\ encoder power supply
24V and 5.2 V encoder
power supply

Plug-in submodule
for upgrading with 2nd channel

To be ordered as a separate item:
IP 281 manual

German

English

French

Italian

703 connecting cable
Between IP 281 and
« Siemens incremental position
encoder 6FX2 001 2
(16.4 ft)
10 m (32.8 ft)
20 m (65.6 ft)
25m (82.0 ft)
32m (104.9 ft)

¢ Incremental position encoder
for 5V signals, to RS 422,
power supply voltage 5V,
with one end open

6ES5 281-4UA12
6ES5 281-4UP12

6ES5 281-4UB12

6ES5 998-0KP11
6ES5 998-0KP21
6ES5 998-0KP31
6ES5 998-0KP51

6ES5 703-1BF0
6ES5 703-1CB0O
6ES5 703-1CCO
6ES5 703-1CC5
6ES5703-1CD2

703 connecting cable
Between IP 281 and

¢ Incremental position encoder

for 5V signals, to RS 422,

power supply voltage 24 V,

with one end open

10m (32.8 ft
20 m (65.6 ft

50m (164.0 ft
100 m (328.0 ft

)
)
32m (104.9 ft)
)
)

¢ Incremental position encoder

for 24 V signals,

power supply voltage 24 V,

with one end open

10m (32.8 ft
20 m (65.6 ft

50 m (164.0 ft
100 m (328.0 ft

Cable opening

Sub D connector
15-pin (plug)

)
)
32m (104.9 ft)
)
)

bottom

top

Number of modes 5 o
(software-selectable) 1" signal typ. 13mA (at 24 V)
typ. 12mA (at5V)

Number of counters with 1or2
comparison facility for Out;:)”ut“vo.ltage
random counts * At"0" signal max. +3V

e At "1" signal min. Vpos -2.5V
Counting frequency .
when driven with Output current at "1" signal
* 24V signals max. 250 KHz * Rated value 500 mA
* 5V RS 422 signals max. 250 KHz Short-circuit protection Electronic
Galvanic isolation Insulation voltage
* For inputs and outputs Yes External connections to housing
* Between two inputs Yes (between encoder and * In acc. with VDE 0160 75V DC

digital inputs) « Tested with 500 VAC

« Between input and S5 bus Yes .

Current consumption
Power supply voltage Vpos e Internal (at 5 V) max. 0.6 A
* Rated value 24V DC » External
* Ripple Vpp max. 3.6V (at 24 V, without load) max. 25A
‘ F?erm|s.s|ble. range Assigned binary addresses 8 byte with linear addressing

(including ripple) 20..30V

e Valueatt>5s max 35V Space requirements 1 slot

Weight approx. 0.4 kg (0.88 Ib)

Order No. Order No.

6ES5 703-3CB0
6ES5 703-3CCO
6ES5 703-3CD2
6ES5 703-3CFO0
6ES5 703-3DB0

6ES5 703-4CB0
6ES5 703-4CCO
6ES5 703-4CD2
6ES5 703-4CFO0
6ES5 703-4DB0

ey

6ES5 750-2AA21

m (16.4 ft) 6ES5 703-2BF0

10 m (32.8 ft) 6ES5 703-2CBO
20 m (65.6 ft) 6ES5 703-2CCO
25 m (82.0 t) 6ES5 703-2CC5

32m (104.9 ft) 6ES5 703-2602$

Cable opening bottom 0

top 1
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SIMATIC S5-135U, S5-155U/H
Signalvorverarbeitende Baugruppen

WegerfassungsbaugruppeWF 705

Anwendungsbereich Die Wegerfassungs-
baugruppe WF 705 dient dem
Erfassen und Verarbeiten der
Signale von bis zu 12 syn-
chron-seriellen Absolutwert-

gebem (SSI).

Aufbau An die Wegerfassungsbau- Erweiterung Uber Istwertver- Die Baugruppe bendtigt 1 Ein-
gruppe WF 705 lassen sich teiler, der die Werte von je 3 bauplatz.
anschlieBen: Achsen erfaft;
« 4 Absolutwertgeber, direkt bis zu 4 Istwertverteiler sind
anschlieBbar an eine Wegerfassungsbau-

gruppe anschlieBbar. Der
Mischbetrieb (Direktanschlu
und Istwertverteiler) ist még-
lich

Arbeitsweise Bild 4/41 zeigt den prinzipiel-
len Ablauf des Datenverkehrs r
zwischen den WegmefBgebem
und der Zentralbaugruppe
des Automatisierungsgerates.

CPU

S6-115U,
$5-135U,
S6-155U

Fur den Datenaustausch mit
der Zentralbaugruppe sind
Standard-Funktionsbausteine

\
\
\
\
‘ FB
\

fur das Anwenderprogramm }
\
\
\
\
\

OB |<—»Weger-
fassung

lieferbar (siehe Katalogteil 7).

DB
Ist-
werte

Bild 4/41 Funktionsbild des Datenverkehrs zwischen CPU und WF 705

Technische Daten

AnschlieBbare Geber synchron-serielle Absolut- Versorgungsstrom fur

wertgeber (SSI) WegmeBgeber bei 24 V max. 0,3 A je Geber
Wegerfassung absolut 25 Bit Datenlange Leitungslange (geschirmt)

(SSI, Gray- oder Binar-Code) zum Geber
Verfahrbereich max. 8192 Winkelschritte je Umdre- * bei 125 kbit/s max. oy

hung, 4096 Umdrehungen * bei 1 Mbit/s max. 25m
- zum Istwertverteiler max. 10m
Ubertragungs- .
geschwindigkeit max. 1 Mbit/s Uberwachungen auf Kabelbruch und KurzschluB
Stromaufnahme (bei 5 V) 0,5 A (ohne Geberversorgung) Belegte Adressen 4 Byte
Versorgungsspannung fur Platzbedarf 1 Einbauplatz
WegmeBgeber DC 24 V (extern) Gewicht etwa 0,4 kg

Weitere Angaben zu den Wegerfassungsbaugruppen finden Sie im Katalog AR 10.
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SIMATIC S5-135U, S5-155U/H
Signalvorverarbeitende Baugruppen

WegerfassungsbaugruppeWF 705 (Fortsetzung)

Bestelldaten Bestell-Nr. Preis Bestell-Nr. Preis

Wegerfassungsbaugruppe Steckleitung 790/590

WF 705 6FM1 705-3AA00 mit offenem Leitungsende,

Istwertverteiler 6FM1 590-5AA00 zwischen WF 705 und

Standard-Software WF 705 » SSI-WegmeBgeber

zur Istwerterfassung Standardlangen 2m 6FM1 790-1GA00

auf Disketten 31/5" 5m 6FM1-790-1GB00

« MS-DOS Einfachlizenz 6FM1 705-7UA30-1AA0D 10m 6FM1 790-1GC00
18m 6FM1 790-1GD00

« 50er-Kopierlizenz 6FM1 705-7UA30-1AA5 Sonderlangen?), 6FM1 790-1GZ00

max. 25 m bei 1 Mbit/s
siehe Katalog AR 10 max. 120 m bei 125 Kbit/s

 weitere Kopierlizenzen

zusétzlich zu bestellen ist die * Istwertverteiler

Beschreibung WF 705 Standardlangen 2m 6FM1 790-1HA00
deutsch 6ZB5 440-0AA01-0BAS 5m 6FM1 790-1HBOO
englisch 6ZB5 440-0AA02-0BA5 Sonderlangen’), max. 10 m 6FM1 790-1HZ00

« zwischen Istwertverteiler und
SSI-WegmeBgeber

Standardlangen 2m 6FM1 590-2EA00
5m 6FM1 590-2EB00
10m 6FM1 590-2EC00
18m 6FM1 590-2ED00
25m 6FM1 590-2EE00
35m 6FM1 590-2E FOO
50m 6FM1 590-2EG00
60m 6FM1 590-2EH00

Sonderlangen?), 6FM1 590-2EZ00

max. 25 m bei 1 Mbit/s
max. 120 m bei 125 Kbit/s

1) Lange im Klartext angeben
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WegerfassungsbaugruppeWF 706 C

SIMATIC S5-135U, S5-155U/H
Signalvorverarbeitende Baugruppen

Anwendungsbereich

—

i

W ¥

A~ S

&

Die Positionierungsbau-
gruppe WF 706 C dient dem
Positionieren von Achsen tber
Abschaltpunkte mit polum-
schaltbaren Motoren oder (in
Verbindung mit einem optio-
nellen Analogmodul) zur Posi-

tionierung von Achsen mit
Frequenzumrichtem, Servoan-
trieben oder Proportionalven-
til-Steuerungen. AuBerdem ei-
gnet sich die WF 706 C
ausgezeichnet zur Wegerfas-
sung und zum Zahlen.

Aufbau

Die WF 706 C ist in zwei Aus-
fihrungen lieferbar:

« Mit 3 Kanalen

« Mit 6 Kanélen

Zur Positionierung mit
Frequenzumrichtem ist die
WF 706 C modular mit 1 oder
2 Analogmodulen erweiterbar
(8- bzw. 6-Kanal-version).

An die Baugruppe lassen sich

folgende Geber anschliefen:

« Inkrementalgeber

« Absolutwertgeber mit seriel-
ler Datentibertragung(SSI-
Geber)

« Einfache 24-V-Signalgeber
(BERO)

Durch die geringe Schnittstel-
lenbreite von 8 Byte im Peri-
pheriebereich kénnen bis zu
16 Baugruppen in einem Au-
tomatisierungsgerat betrieben
werden.

Die Baugruppe bendtigt 1 Ein-
bauplatz bei 3 Kanalen und 2
Einbauplatze bei 6 Kanélen.

Arbeitsweise

Je nach Variante kénnen mit

der WF 706 C drei oder sechs

Achsen betrieben werden.

Durch die einfache und offene

Struktur stehen viele Funktio-

nen zur Verfugung, z. B.

« Positionieren Uber Abschalt-
punkte

« Wegerfassung mit schneller
Schaltpunktausgabe

« Zahler mit schneller
Vergleichswertausgabe

« Dosierzahler

In Verbindung mit Analogmo-

dulen zusatzlich:

« Positionieren von Achsen mit
Frequenzumrichtem oder-
Servoantrieben

externe Gebersignale

Timer

Nullpunkt-
verschiebung

» Positionieren von 3 Achsen
mit Proportional-Ventilsteue-
rungen

Mit Hilfe der 4 Digitalaus-
gange mit einer Schaltleistung
von 0,5 A bei 24 V lassen sich
alle notwendigen Schtze di-
rekt ansteuern.

Durch die ausschlieBliche Ver-
wendung von Hardware-Logik
und den Einsatz eines spe-
ziell fur diese Aufgabe entwik-
kelten integrierten Bausteins
schalten die Ausgange in we-
niger als 50 ms.

Dadurch ist die WF 706 auch
als Universalz&hler mit maxi-
mal 6 Kanalen einsetzbar.

internes
Zahlregister

Spezielle Funktionen unter-
stitzen den Zahlvorgang. So
kann z. B. mit der Tor-Funktion
ein Zahlvorgang durch ein ex-
ternes Signal auf einen
schnellen Digitaleingang oder
alternativ durch einen internen
Zeittakt gesteuert werden.

Ein Analogmodul enthélt 4
Analogausgéange, von denen
drei direkt Kanalen zugeord-
net sind. Sie kénnen zur Posi-
tionierung von Antrieben
(wahlweise +10 V-Schnitt-
stelle oder 0 ... 10 V-Schnitt-
stelle mit Richtungsbit) wer-
den.

Referenz-
punktwert

Istwert/
Zahlwert

Auswertung der
Vergleichsergebnisse

4 Digitalausgange

zu Schaltgeraten/
Frequenzumrichter

Analogausgang —* Frequenzumrichter

Bild 4/42 Struktur eines Kanals mit Analogmodul
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WegerfassungsbaugruppeWF 706 C (Fortsetzung)

Technische Daten

AnschlieBbare Geber

Wegerfassung inkremental
5-V-Eingange
(nach RS 422)

Verfahrbereich max.
Potentialtrennung

Zahlfrequenz max.
Leitungslange(geschirmt) max.

Wegerfassung absolut

Gesteuerte Positonierung mit IP 240 oder WF 706 C

Anzahl der Achsen max.

AnschlieBbare WegmeBger

Geberfrequenz

bei 5 V inkremental max.
bei 24 V inkremental max.
Ubertragungsrate (SSI) max.

Verfahrbereich

Binareingange je Achse

Binarausgange je Achse,

Speicherbare Positionen

Reaktionszeit
Belegte Adressen

Sonderfunktionen

Besondere Merkmale

inkrementale Geber
synchr.-serielle Absolutwert-
geber (SSI)
24-V-Signalgeber (BERO)

symmetrische Signale A, A; B, B;
Z, Z. Vierfachauswertung erfolgt
immer

16 777 215 Inkremente
nein

500 kHz

35m

13 Bit, 21 Bit und 25 Bit Daten-
lange

(SSI, Gray- oder Binar-Code)
24 Bit werden ausgewertet

IP 240
2

¢ inkremental 5 V
 inkremental 24 V

500 kHz
70 kHz

+9 999 999 Inkremente

Referenznocken
(Vorkontakt)

2 fur

* Eilgang

» Schleichgang- oder
* rechts

e links

254 je Achse

typ. 2 ms
16 Byte

¢ Langenmessung

* externe
Synchronisation

¢ Zahlfunktionen

¢ Rundachse

selbstandige Berechnung der
Schaltpunkte

Verfahrbereich

Potentialtrennung
Ubertragungsrate

Leitungslange (geschirmt)
bei 125 kbit/s
bei 1 Mbit/s

Zahlen
24-V-Eingéange
Zahlfrequenz
Zahlbereich

Binareingange
Eingangsspannung
Eingangsstrom
Binarausgange

Ausgangsspannung
Ausgangsstrom

max.

max.
max.

max.
max.

max.

WF 706
3/6

¢ inkremental 5 V
¢ SSI-Absolut-
Wertgeber

500 kHz

1 Mbit/s

16 777 215
Inkremente

Referenznocken
(Vorkontakt)

4 far

« Eilgang
 Schleichgang- oder
* rechts

e links

2 je Achse

<50 us
8 Byte

¢ Langenmessung
* externe

Synchronisation
¢ Zahlfunktionen

« schneller Datenaus-tausch mit
der CPU

* kurze Reaktions-
zeiten

* Analogmodul flr
Frequenzumrichter (optional)

8192 Winkelschritte
je Umdrehung
2048 Umdrehungen
nein

62,5 kbit/s bis 1 Mbit/s

120 m
25m

siehe Binareingéange
200 kHz
16 777 215

2 je Kanal
24V
5 mA (bei 24 V)

4 je Kanal
24V
0,5 A (kurzschluBfest)
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WegerfassungsbaugruppeWF 706 C (Fortsetzung)

Technische Daten (Fortsetzung)

Analogausgange (optional)
e pro Modul
angesteuert durch
- WF 706 C
- SIMATIC S5
* Ausgangsspannung
Ausgangsstrom

Reaktionszeit
Uberwachungen
Versorgungsspannungen
¢ Nennwert

* Welligkeit Usg

 zulassiger Bereich
(Welligkeit eingeschlossen)

Bestelldaten

Positionierbaugruppe
WF 706 C

mit 3 Kanalen

mit 6 Kanalen

Analogmodul

zusétzlich zu bestellen ist
Beschreibung WF 706
mit Beispielprogramm-Diskette

4
3

1

DC-10V .. +10V
-5mA ... +5mV

< 50 us bei ohmscher Last

auf Kabelbruch und KurzschluB
DC 24V

3V
20...30V

Bestell-Nr. Preis

6FM1 706-3AA20
6FM1 706-3AB20

6FM1 706-4AA00

6ZB5 440-0KR01-0BA7

Stromaufnahme (bei 5 V)
* 3-Kanal-Ausfuhrung
» 6-Kanal-Ausfuhrung

Versorgungsstrom fur Weg-
meBgeber bei

5Vund bei 24 V max.

Belegte Adressen
Platzbedarf

» 3-Kanal-Ausfuhrung
¢ 6-Kanal-Ausfuhrung

Gewicht

» 3-Kanal-Ausfuhrung etwa
¢ 6-Kanal-Ausfuhrung etwa
Steckleitung 790

zwischen WF 706 und
* Heidenhain-WegmeBgeber
ROD 320
Standardlangen 5m
10m
18m
Sonderlangen!): max. 35 m

* Siemens-WegmeBgeber
6FC9 320 oder 6FX2 001-2
Standardlangen 2m
5m
10m
18 m
Sonderlangen): max. 35 m

* SSI-WegmeBgeber
mit offenem Leitungsende

Standardlangen 2m
5m
10m
18 m
Sonderlangen”:
max. 25 m
bei 1 Mbit/s

max. 120 m bei 125 Kbit/s

1) Lange im Klartext angeben.

0,75 A (ohne Geberversorgung)
1,5 A (ohne Geberversorgung)

0,3 A je Geber
8 Byte

1 Einbauplatz
1x11/3 SEP
2x 11/3 SEP

0,4 kg
0,45 kg

Bestell-Nr. Preis

6FM1 790-1BB00
6FM1 790-1BC00
6FM1 790-1BD00
6FM1 790-1BZ00

6FM1 790-1CA00
6FM1 790-1CB00
6FM1 790-1CC00
6FM1 790-1CD00
6FM1 790-1CZ00

6FM1 790-1FA00
6FM1 790-1FB00
6FM1 790-1FC00
6FM1 790-1FD00
6FM1 790-1 FZ00
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NockensteuerwerkWF 707

Anwendungsbereich

e —

Das Nockensteuerwerk

WF 707 dient der Ausgabe
von wegabhangigen Schalt-
funktionen bei Antrieben mit
Linear und Rundachsen. Das
Einsatzgebiet liegt hauptsach-
lich bei kleinen und schnellau-
fenden Maschinen.

Aufbau

Die Baugruppe verfugt Uber
16 Nockenbahnen, auf denen
insgesamt 32 Nocken verteilt
werden kénnen.

An die Baugruppe lassen sich

folgende Geber anschliefen:

« Inkrementalgeber

« Absolutwertgeber mit seriel-
ler Datentibertragung
(SSI-Geber)

« Einfache 24-V-Signalgeber
(BERO)

Durch die geringe Schnittstel-
lenbreite von 8 Byte im Peri-
pheriebereich kénnen bis zu
16 Baugruppen in einem Au-
tomatisierungsgerat betrieben
werden.

Die Baugruppe bendtigt 1 Ein-
bauplatz.

Arbeitsweise

32 Nocken, die beliebig auf
16 Nockenbahnen verteilt
werden kénnen, schalten ge-
nauer als 1 Grad bei 2400
Takten pro Minute. Das ent-
spricht einer Reaktionszeit
kleiner als 60 ms. Bei Verlan-
gerung der Reaktionszeit auf
ca. 120 ms stehen sogar

64 Nocken zur Verfagung.

Soll mit linearen Bewegungen
gearbeitet werden, kénnen je-
weils 32 Nocken beliebig auf-
geteilt werden fur ein Nocken-
programm ,Vorwarts* und ein
Nockenprogramm ,Ruck-
warts". Die Umschaltung zwi-
schen den beiden Program-
men erfolgt entweder mit Hilfe
der automatischen Richtungs-
erkennung oder gesteuert
durch das Automatisierungs-
gerat.

Alle Nocken kénnen wahl-
weise definiert werden als

« Weg-Weg-Nocken oder

« Weg-Zeit-Nocken.

Zusatzlich stehen zur Verfu-
gung:

« Ein Zahinocken

« Ein Bremsnocken.

Durch die geschwindigkeits-
abhangige, dynamische Ver-
schiebung gleicht jeder Nok-
ken automatisch die Totzeit
des angeschlossenen Stell-
gliedes aus.

Jeder Nockendatensatz ist
wahrend des Betriebes Uber
das Automatisierungsgerat
veranderbar, so daf3 auch an
der laufenden Maschine opti-
miert werden kann. Ein Ruck-
lesen der Istwerte bzw. der
aktuellen Nockendaten ist
moglich.

Fur jede Nockenbahn steht
ein Digitalausgang 24 V/0,5 A
auf der Baugruppe direkt zur
Verfligung. Damit lassen sich
die zu steuernden Aggregate
direkt oder uber Hilfsschutze
ansteuem. Nicht bendtigte
Digitalausgange kdénnen vom
Automatisierungsgerat ange-
steuert werden.

Die Uberwachung der

« Gebersignale,

« Synchronisation,

- Digitalausgange

erhoht die Betriebssicherheit
bzw. fuhrt im Fehlerfall zu de-
finierten Betriebszustanden
und Meldungen.

Der Digitalausgang ,OK-Mel-
dung” signalisiert den fehler-
freien Betrieb.

Die Synchronisation des Ist-
wertzahlers mit dem inkre-
mentalen Geber ist moglich
durch

» Geber-Nullmarke,

« externes Synchronisations-
signal,

« externes Synchronisations-
signal und Geber-Nullmarke
(UND-Verknupfung) und

« Synchronisationsbit vom
Automatisierungsgerat.
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Gesteuerte Positonierung mit IP 241 und WF 707

Anzahl der Kanéle

Weggebereingange

maximale Zahlfrequenz

Nockensteuerwerk

Digitalausgange pro Kanal

Geberversorgung
von der Baugruppe

IP 241
2

mit Geberan-
paBmodul:
Geber mit
3-Excess-Gray-Code,
BCD-Code,
Dual-Code;
Analogwertgeber
50 kHz far
digitale Werte;
200 kHz fur
absolute,

serielle MeB-
werteingabe

pro Kanal 16 Spuren
mit je 1 Nocke

ja

Programmierung

WF 707
1

5-V-Inkremental-
geber (RS 422)
24-V-Inkremental-
geber
SSI-Absolutwertgeber

200 kHz bei 5V,
100 kHz bei 24 V,
1 Mbit/s

bei SSI-Geber

16 Spuren
mit 32/64 Nocken

16,DC 24V

ja

Nocken pro 32 Weg-Weg-Nocken Start-/Endposition in Inkrementen
Nockenprogramm Weg-Zeit-Nocken Startposition in Inkrementen,
Nocken wirksam vorwarts/rlickwarts Zeit als Faktor zur Zykluszeit
Zykluszeit pro 57,6 us anschlieBbare Geber Inkrementalgeber
Nockenprogramm Synchr.-serieller Absolutwert-
geber (SSI-Absolutwertgeber)
Nocken pro & 24-V-Signalgeber (BERO)
Nockenprogramm
. . . . erforderlicher Eingangsstrom
Nocken wirksam vorwarts/riickwarts der Gebersignale 10 mA
ﬁéﬁﬁ;ielgopgmm Ll Nutzung des Gebersignals
Prog fur weitere Baugruppen max. 5
Fir lineare Achse Wegerfassung, inkrementell
N?/Ckerj pro - 5 V-Eingénge (nach RS 422) symmetrische Signale A, A; B,B;
* Vorwartsprogramm z, Zt. immer Vierfachauswertung
* Rlckwartsprogramm 32
Verfahrbereich max. 65 536 Inkremente

Zykluszeit pro 57,6 us . .
Nockenprogramm Potentialtrennung nein
Nocken Zahlfrequenz max. 500 kHz
Nockenarten * Weg-Weg-Nocken

* Weg-Zeit-Nocken

» Zahl-Nocken

* Brems-Nocken
Nockenbahnen — max. 16
Taktzahl/min max. 2400
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NockensteuerwerkWF 707 (Fortsetzung)

Technische Daten (Fortsetzung)

Wegerfassung, absolut

Verfahrbereich max.
Potentialtrennung
Ubertragungsrate max.

Digitaleingange

SSI mit 13 oder
25 Bit Datenlange

(Gray- oder Dual-Code)

16 Bit werden ausgewertet

65 536 Schritte

nein

125 Kbit/s bis 1 Mbit/s
3

Uberwachungen und
Statusmeldungen

Versorgungsspannungen Up

* Geber-Leitungsbruch

* Geberfehler

« Kurzschlu/Uberlastung
der Digitalausgange

¢ Synchronisation

* Istwert

* Nockenbahnstatus

¢ Bewegungsrichtung

Eingangsspannung DC 24V « Nennwert DC 24V
Eingangsstrom 5mA (bei 24 V) * Welligkeit Uss 3V
Potentialt . « zuléssiger Bereich 20 bis 30 V
otentiaitrennung nein (Welligkeit eingeschlossen)
Ei il .
ingangsfrequenz max. 100 kHz Versorgungsspannung DC 5V
Digitalausgange 16 )
Stromaufnahme bei DC 5 V
Ausgangsspannung DC 24V ohne Geber 0,25 A
Ausgangsstrom max. 0,5 A kurzschluBfest Versorgungsstrom fir Weggeber
Potentialtrennung nein bei DC 5V und DC 24 V max. 03A
Platzbedarf 1 Einbauplatz
Gewicht etwa 0,4 kg
Bestelldaten Bestell-Nr. Preis Bestell-Nr. Preis
Nockensteuerwerk WF 707 6FM1 707-3AA10 WegmeBgeber
e fir Anbau

Steckleitung 790

zwischen WF 707 und

¢ WF 707 zum Durchschleifen
der Wegistwerte

1000 Pulse/Umdrehung
2000 Pulse/Umdrehung
2500 Pulse/Umdrehung

6FX2 001-2CB00
6FX2 001-2CC00
6FX2 001-2CC50

Langen 05m 6FM1 790-1JS00 « fir Einbau in Motoren der
2,0m 6FM1 790-1JA00 Baureihe 1 FT siehe Katalog SD 12
* Heidenhain-WegmeBgeber siehe WF 706C « weitere WegmeBgeber siehe Katalog ST 71
ROD 320 (siehe Seite 4/85)

 Siemens-WegmeBgeber
6FC9 320 oder 6FX2 001-2
¢ SSI-WegmeBgeber
mit offenem Leitungsende

siehe WF 706C
(siehe Seite 4/85)
siehe WF 706C
(siehe Seite 4/85)

Weitere Angaben zum Nockensteuerwerk finden Sie im Katalog AR 10.

zusatzlich zu bestellen ist die
Beschreibung WF 707
mit Beispielprogramm-
Diskette und EMV-Richtlinien

6ZB5 440-0ST01-0BA3
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Anwendungsbereich

WF 721/WF 723 A

LS L) i ] o

s

==

Die Baugruppen WF 721,

WF 723 A, WF 723 B und

WF 723 C bilden die Positio-
nierfamilie WF 721/WF 723.
Diese Baugruppen decken
das Positionierspektrum ab
bezuglich geregeltem Positio-
nieren von drehzahlgeregelten
Antrieben fur sowohl Einachs-
als auch Mehrachsanwendun-
gen.

Durch sie lassen sich die
elektrischen und hydrauli-
schen Achsen von Maschinen

und Anlagen einfach und

wirtschaftlich automatisieren,

z. B.:

« TransferstraBen

« Fordereinrichtungen

» Montagelinien

« Beschickungseinrichtungen

» Pressen

» Holzbearbeitungsmaschinen

« Verpackungsmaschinen

« Handhabungsgerate,
Portale

» Sondemaschinen

« Rundtaktmaschinen

Die Positionierbaugruppe

WEF 721 ist fur typische Ein-
achs-Anwendungen geeignet,
wahrend die WF 723 A auch
fur die Anwendung von meh-
reren unabhangigen Achsen
ausgelegt ist. Die Positionier-
baugruppen WF 721/WF723 A

sind bezuglich der Funktiona-
litat und der Datenformate der
WEF-Parameter identisch. Das
heiBt, ein Maschinendatensatz
einer WF 723 A-Achse kann
auch von einer WF 721-Achse
interpretiert werden und um-
gekehrt. Die WF 721 besitzt

dartber hinaus im Vergleich
zu einer WF 723 A einen dop-
pelt so schnellen MeBkreis-
takt. Sie ist deshalb beson-
ders fur dynamische
Einachs-Positionieraufgaben
geeignet.

WF 723 B Die Positionierbaugruppe nierbaugruppe WF 723 B sich fur drei Vorschubachsen,
WF 723 B setzt auf der Funk- beinhaltet Bearbeitungsfunk- zwei Vorschubachsen und
tionalitat der WF 721/ tionen wie Linear- und Zirku- eine Spindel oder fur drei Vor-
WF 723 A auf und ergénzt larinterpolation, Spindelfunk- schubachsen und eine ex-
das Positionierspektrum in tionen, Parameterrechnung terne Spindel verwenden.
der SIMATIC S5 hinsichtlich und Standard-Bohrzyklen.

NC-Funktionalitat. Die Positio- Die Baugruppe WF 723 B l1aBt

WF 723 C Neben Einachs- und NC-An- sind. Die Positionierbau- WF 723 C erfullt werden, z. B.
wendungen gibt es weitere gruppe WF 723 C vervollstan- schnelles und exaktes Positio-
Positionieraufgaben, wobei digt mit dieser Funktionalitat nieren von Walzenvorschuben
mehrere Achsen in einem Ver- die Positionierfamilie WF 721/ und Gleichlauf von maximal 3
fahrprogramm koordiniert und WF 723. Weitere wichtige An- Achsen.
damit verkettet zu verfahren forderungen kénnen mit der

Aufbau Durch die Standardisierung

Q I
N Iy W=

Maschinen-
steuertafel

-

[

!
‘ WF 470 } ‘ GRACIS-S5 H
I —

:
PG-Anschaltung }— - ]
I B

Software Standard A ‘ ‘

H ! i

H

WF 721 WF 723A WF 723B

WF 723C
SIMATIC S5

e == = = =

® |® |® |®
@ |9 9 |9

Bild 4/43 Struktur des Aufbaus zur Positionierung und Lageregelung

der Nahtstellen lassen sich
Peripherie, Hardware- und
Software-Module baugrup-
penubergrifend einsetzen.
Dies spart Kosten bei der
Projektierung, der Inbetrieb-
nahme und dem Service.

An die Baugruppen lassen

sich folgende Geber anschlie-

Ben:

« Inkrementalgeber

« Absolutwertgeber mit seriel-
ler Datenubertragung (SSI)

Durch die geringe Schnittstel-
lenbreite von 32 Byte im Peri-
pherieberich lassen sich bis
zu 28 Baugruppen, d. h. 84
Achsen in einem Automatisie-
rungsgerat betreiben.

Die Baugruppen benétigen je-
weils 1 Einbauplatz. Ein Be-
trieb ohne Lufter ist moglich.
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PositionierbaugruppenWF 721/WF 723 A/WF 723 B/WF 723 C (Fortsetzung)

Arbeitsweise

Die Baugruppen ermdglichen

schnelles und genaues Posi-
tionieren beim Einrichten,

Betriebsarten
Einrichten

Referenzpunktfahren
Handbetrieb (MDI)
Steuern

Automatik
Automatik-Einzelschritt
Automatik-Einzelsatz
Nachflhrbetrieb

Slave

Weitere Merkmale

« Vorschubkorrektur
(Override)

« Rundachse

Zustellen, Handhaben und
Transportieren sowie eine
hohe Oberflachengtite

bei einfachen Bearbeitungs-
aufgaben. Folgende Betrieb-
sarten sind moglich:

WF 721 WF 723 A WF 723 B WF 723 C
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
— — X X
X X X X

» Beschleunigungsorverride

« Werkzeugkorrektur

« Schnelle Ein-/Ausgange

Mit Maschinendaten wird die
Positionierbaugruppe an die
spezielle Bearbeitungstech-
nologie angepaft.

Geregelte Positionierung mit IP 246, WF 721 oder WF 723 A

Anzahl der Achsen max.
AnschlieBbare WegmeBgeber

Grundauflésung

Geberfrequenz

« absolut

* bei 5V inkremental max.
* bei 24 V inkremental max.
Verfahrbereich

Verfahrgeschw.  max.
Beschleunigung

Programmspeicher

Ausgabe
M-Funktionen

Verweilzeiten

Sonderfunktionen

* Ruckbegrenzung

« schnelle Eingange
fur ProzeBsignal

« Simulation
¢ Satz-Vorlauf/-Rucklauf
* Satz Ausblenden

PG-AnschluB

Software fur

« Erstellen von Maschinendaten
und Verfahrprogramm

¢ Unterstltzung bei Test und
Inbetriebnahme

IP 246
2

¢ inkremental 5 V

* inkremental 24 V

* Absolutwertgeber
parallel

0,1...99,9 um

500 kHz
50 kHz

+40m

65 000 mm/min
9999 mm/s2
10000 Zeichen
(etwa 500 Satze)
in bis zu 255
Programmen

wahrend des gesamten
Verfahrsatzes

100-ms-Schritte

4 Bindreingange
« Start/Stopp von
extern

COM 246

COM 246
und Standard-
Funktionsbausteine

WF 721 WF 723 A

1 3

e inkremental 5 V  inkremental 5 V

¢ SSI-Absolut- ¢ SSl-Absolut-
wertgeber wertgeber

1,10, 100 um 1, 10, 100 um

— 1 Mbit/s

200 kHz 200 kHz

+1000 m +1000 m

500 000 mm/min
99999 mm/s?

500 000 mm/min
99999 mm/s?

bis zu 250 Séatze in bis zu 750 Satze in
bis zu 200 Program- bis zu 200 Program-
men men

zeit- oder quittungsgesteuert vor,
wahrend oder nach Verfahrsatz, istwertbezogen

4-ms-Zeit-raster  4-ms-Zeit-raster

ja

6/6 Binareingange fur

« externen Satzwechsel

« Start von extern

 externen Satzwechsel mit fliegendem
Istwert-Setzen

« fliegendes Messen

ja

ja

ja

fir COM 7283, PC-Steuern zentral Gber

SIMATIC S5-PG-Schnittstelle

COM 723 und Standard B-470, Standard-B-OP25
Standard B-GRACIS

Standard A und Standard B-470, Standard-B-OP25
Standard B-GRACIS

PC-Steuern
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SIMATIC S5-135U, S5-155U/H
Signalvorverarbeitende Baugruppen

PositionierbaugruppenWF 721/WF 723 A/WF 723 B/WF 723 C (Fortsetzung)

Programmierung

COM 723

SYSDOK 723

PC-Steuem

Der modulare Aufbau der
Standard-Software erleichtert
das Erstellen maschinenspe-
zifischer STEP 5-Programme.
Der Speicher der

Speicherkapazitat

Anzahl
Programme

Anzahl/
Satze/Programme

max. Gesamt-
anzahl Satze

Bedienung tber
COM 723
PC-Steuern
Standard B-470
Standard B-GRACIS
Standard B-OP25

SIMATIC S5 wird dabei nicht
belastet. Die Programme las-
sen sich auch im Simulations-
betrieb testen, ohne die Ma-
schine in Betrieb zu nehmen.

WF 721 WF 723 A

200 200/Achse
100 100

250 750

WF 721 WF 723 A
X X

X X

X X

X X

X X

Die Kommunikation zwischen

der SIMATIC S5 und den Posi-
tionierbaugruppen Ubernimmt
die Software Standard A.

WF 723 B WF 723 C
200 200/Achse
200 200

1000 1000

WF 723 B WF 723 C
X X

X X

X —

in Vorbereitung in Vorbereitung

Komfortabel bei Programmie-
rung und Projektierung und
unterstitzend bei Inbetrieb-
nahme und Service. Das Soft-
ware-Paket COM 723 in Ver-
bindung mit SYSDOK 723
hilft. Einfach und schnell las-
sen sich mit COM 723 Daten-
satze erstellen und archivie-
ren, die damit im
Inbetriebnahme- und Service-
fall schnell und unabhangig
verflugbar sind.

COM 723 bietet:

« Einfache Handhabung durch
bedienergefuhte Window-
Technik auf Basis Windows
3.1

« Einfache, kurze und flexible
Projektierung und Inbetrieb-
nahme durch Plausibilitats-
kontrollen und Offline-Pro-
jektierung im Buro

» Kurze Projektierungszeiten
durch das Duplizieren von-
Anlagendateien und das ge-
meinsame Datenformat mit
Standard B-GRACIS

« Einfacher und schneller
Baugruppentausch durch
Einstellung und Parametrie-
rung der Baugruppe mittels
Job-listen

« Servicefreundlichkeit durch
das schnelle Vergleichen
von Dateninhalten

« Gut lesbare Datensatze
durch mogliche anwender-
spezifische Erlauterungen

« Schneller Zugriff auf unter-
stitzende Informationen
durch die systemintegrierte,
papierlose Dokumentation
SYSDOK 723

Die Systemintegrierte Doku-
mentation SYSDOK 723 bein-
haltet die papierlose Form der
jeweiligen Funktionsbeschrei-
bung bzw. Programmieranlet
tung.

SYSDOK 723 basiert auf dem
Standard-Hilfesystem von
MS-Windows und lauft in ei-
nem eigenen Fenster neben
COM 723. Es bietet neben
der kontextbezogenen Hilfe
folgende Funktionen:

« Einblendung und Springe
zu verwandten Themen

« Blattern

« schrittweises Zurtckverfol-
gen des Informationspfades

« elektronische Lesezeichen

« elektronische Notizzettel

» Suchen mit zweistufigem
Index

Mit PC-Steuern steht zu Inbe-
triebnahme- und Testzwecken
ein hilfreiches Werkzeug zur
Verfigung. Erste Verfahr-
ergebnisse der Achsen sind
ohne die spater hinzukom-
mende Maschinensteuertafel
moglich.

Im Servicefall kann der An-
wender zum Lokalisieren ei-
nes Fehlers die Achsen direkt
verfahren oder mit Statusan-
zeige einen Achsfehler im
Klartext auslesen.

Vor unbefugten Eingriffen a8t
sich das Software-Paket PC-
Steuern durch die Funktion
Schlusselschalter schitzen.
Die Bedienung von PC-Steu-
ern erfolgt unter Windows ab
Version 3.1.
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SIMATIC S5-135U, S5-155U/H
Signalvorverarbeitende Baugruppen

PositionierbaugruppenWF 721/WF 723 A/WF 723 B/WF 723 C (Fortsetzung)

Programmierung
(Forsetzung)

Standard Bedienoberflaache

Standard B-GRACIS

Technische Daten

MeBsysteme

Anzahl Kanale

Verfahrgeschwindigkeit
e von mm/min

 bis mm/min
Beschleunigung

* von mm/s2

* bis mm/s?

Ruckbegrenzung
* von mm/s2
* bis mm/s?

Verfahrbereich in m
max. Spindeldrehzahl (1/min)

Zur Bedienung und Diagnose
der Positionierbaugruppe

WF 721/723A stehen Stan-
dard-Masken fur das Bild-
schirmsystem WF 470 und
das Operator Panel OP 25 zur
Verfugung.

Die Kopplung zwischen
SIMATIC S5 und dem
Visualisierungsgeréat erfolgt
mit den Software-Paketen
Standard B-470 bzw.
Standard B-OP 25. Diese bie-
ten standardisierte Masken
und ermoglichen zusammen
mit der Menutechnik eine
komfortable Bedienung. Von
der Eingabe der Maschinen-
daten bei der Inbetriebnahme

Uber die Programmierung der
Verfahrbewegung bis zur Feh-
lerdiagnose wird der Anwen-
der mit Masken gefuhrt.

AuBerdem besteht die Mog-
lichkeit, die Maschine an den
jeweiligen ProzeB durch frei
projektierbare Masken anzu-
passen.

Mit der Bedienoberflache
Standard B-GRACIS kénnen
die Bedienung und Diagnose
sowie die Datenverwaltung
und Datenversorgung der Po-
sitionierbaugruppen WF 721/
723A und WF 723 B realisiert
werden. Standard B-GRACIS
ist sowohl unter GRACIS ULB
(unterer Leistungsbereich) als
auch unter GRACIS OLB
(oberer Leistungsbereich) ab-
lauffahig.

Neben Standard-Masken bie-
tet das Visualisierungssystem
GRACIS die Moglichkeit, die
Maschine an den jeweiligen-
ProzeB durch frei projektier-
bare Masken anzupassen.
Die einfache Bedienerfihrung
erfolgt Uber Menutechnik und
Softkey-Leiste.

WF 721

inkrementelle Geber
SSI-Absolutwertgeber

WF 723 A

inkrementelle Geber
SSI-Absolutwertgeber

Standard B-GRACIS bietet:

« Einfache Handhabung durch
bedienergeflhite Menutech-
nik und Hinweise in der Sta-
tuszeile

Zeit- und Kostenersparnis

in Verbindung mit der
SIMATIC S5-CPU durch
Standard B-GRACIS-L6sung
auf Basis GRAPI (Gracis
Applikations Interface)
Schnelle, kurze Fehlerlokali-
sierung und Inbetriebnahme
durch eindeutige Schnittstel-
len und Meldungen im Klar-
text

Bedienerfreundliche Bedie-
nung durch einmalige Zu-
ordnung der Einheit in der
Projektierungsphase
Einfaches Andern/Editieren
von Datensétzen durch
Plausibilitatskontrollen
Standardbilder, die sich um
spezielle Anlagenbilder er-
weitern lassen

WF 723 B
inkrementelle Geber

SSI-Absolutwertgeber

Bei Standard B-GRACIS OLB
stehen fur die Verwaltung,
Versorgung und Projektierung
eigene Menuzweige zur Verfu-
gung. Dadurch kann man
komfortabel Datensatze ko-
pieren und verliert bei kom-
plexen Anlagen nie den Uber-
blick.

Standard B-GRACIS OLB bie-

tet zusatzlich:

» Hohe Verfligbarkeit im Falle
eines Baugruppendefekts
durch zentrale Datenarchi-
vierung

« Kurze Projektierungszeiten
durch das Duplizieren der
Anlagendateien und das ge-
meinsame Datenformat mit
COM 723

» Sowohl lokalen als auch ver-
netzten Einsatz (PROFIBUS
oder Industrial Ethernet)

« Effektive Projektierung durch
offene Struktur mit Import-
Export-Funktionen

» Gut lesbare Datensatze
durch mogliche anwender-
spezifische Erlauterungen

WF 723 C

inkrementelle Geber
SSI-Absolutwertgeber

1 3 unabhangige Achsen 3 Vorschubachsen oder bis zu 3 unabhangig
2 Vorschubachsen/ kombinierbare Achsen
1 Spindel oder 2 Walzenvorschub/
3 Vorschubachsen/ 1 Achse
1 externe Spindel 1 Walzenvorschub
2 Achsen
0,01 0,01 0,05 0,01
500 000 500 000 500 000 500 000
1 1
99 999 99 999 99 999 99 999
1 1 — 1 (in Vorbereitung)
999 999 999 999 — 999 999 (in Vorbereitung)

+ 999.999 999

+ 999.999 999

+ 999.999 999
12 000

+ 999.999 999
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SIMATIC S5-135U, S5-155U/H
Signalvorverarbeitende Baugruppen

PositionierbaugruppenWF 721/WF 723 A/WF 723 B/WF 723 C (Fortsetzung)

Technische Daten (Fortsetzung)

WF 721 WF 723 A WF 723 B WF 723 C
KenngréBen
« 1 Referenzpunkt je Achse X X X X
« 2 Software-Endschalter X X X X
¢ Rundachse rangierbar S X X S
» Umkehrlose-Kompensation X X X X
» TEACH IN s 23 8 s
« Istwertbewertungsfaktor zur
Anpassung von Getriebelberset- X N X
zungen o o " X
* 6 Nullpunktverschiebungen e v 3D/2D 2D/—
* Linear-/Zirkularinterpolation
* Schraubenlinien-/F-Wort- —— —— X/X )
Interpolation
« Standard-Bohrzyklen/ —/— == X/X —/—
Parameter — — X
« orientierter Spindelhalt — — — X
« Gleichlauf von 3 Achsen X X S X
« Verfahrprogramme DIN 66025
Walzenvorschub — = — x1)
Technologische Korrekturen
« Vorschub/Beschleunigung X/x X/x X[— X/x
(Override)
X X X X

« Driftkompensation

¢ Werkzeugkorrektur

Eingange fur ProzeBsignale

« fliegendes Messen/Istwertsetzen

« Start UND/ODER verknupft

« externer Satzwechsel

 Referenzpunktverfahren ohne
BERO/-setzen

« |stwert sperren/
Einlesefreigabe extern

Ausgange flr ProzeBsignale

« Anderung von M-Funktionen

« Position erreicht und Halt

¢ Achse fahrt vorwarts/rickwarts

« Startfreigabe

« Konstantfahrt/Beschleunigen,
Verzégern

Schaltfunktionen (M-Funktionen,

BCD-Ausgabe + 2 Dekaden)

* quittungs-/zeitgesteuert

* wegabhangig

Uberwachungen

* Systemprogrammspeicher

* Busnahtstelle

* Ein-/Ausgabe der Daten

¢ Schleppabstand

e Spannungswerte 5V, 15V, 24 V

¢ MeBkreis

« Gleichlauftoleranz

Versorgungsspannungen

* Baugruppe (von SIMATIC S5-Bus)
Spannung/Stromaufnahme

* Geber
Spannung intern/extern
Stromaufnahme bei
DC 5V/DC 24V je Geber

« Eingange (pro Kanal)
Spannung/Stromaufnahme

* Ausgange (pro Kanal)
Spannung/Strom max.

Signalspannungs-Sollwert

* Spannung/Strom bei + 10 V

Lange, VerschleiB

X/X

X/X

x

X X X X X X

DC5V/1,0A

DC5V/DC 24V

03A

DC 24 V/5 mA

DC 24 V/500 mA

+10V/2mA

Lange, VerschleiB

X/X

x

X X X X X X

DC5V/13A
DC5V/DC 24V
03A

DC 24 V/5 mA
DC 24 V/500 mA

+10V/2mA

Lange, Radius, VerschleiB

X/—
X

X/X

X X X X X X

DC5V/1,4A

DC5V/DC 24V

03A

DC 24 V/5 mA

DC 24 V/500 mA

+10V/2mA

Lange, VerschleiB

X/X
X
X

X/X

X/X

X X X X

X/X

X/X

X X X X X X

DC5V/1,4A

DC5V/DC 24V

0,3A

DC 24 V/5 mA

DC 24 V/500 mA

+10V/2mA
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SIMATIC S5-135U, S5-155U/H
Signalvorverarbeitende Baugruppen

PositionierbaugruppenWF 721/WF 723 A/WF 723 B/WF 723 C (Fortsetzung)

Technische Daten (Fortsetzung)

Ein- und Ausgéange

¢ parametrierbare Aus-/Eingange
 Reglerfreigabe/Reglerriickmeldung
SIMATIC S5-115U, -135U, -155U

¢ Platzbedarf

* belegter AdreBraum

¢ Anzahl Baugruppen, max.
 Betrieb ohne Lufter

Gewicht etwa

WF 721

6/6
7

1x11/3 SEP
32 Byte

28

moglich

0,6 kg

WF 723 A WF 723 B
6/6 6/6

3/3 3/3

1x11/3 SEP 1x 17/3 SEP
32 Byte 32 Byte

28 28

maoglich maoglich

0,7 kg 0,7 kg

WF 723 C

6/6
3/3

1x17/3 SEP
32 Byte

28

moglich

0,7 kg

1) Funktionen Walzenvorschub: Konstantfahrt, Ruck am Beschleunigungsanfang, Beschleunigungsknickpunkte, Istwertnullen bei Start
oder externer Einlesefreigabe, Uberspeichern des Geschwindigkeitswertes, Druckmarkensteuerung

Bestelldaten

Positionierbaugruppe WF 721
Positionierbaugruppe WF 723 A
Firmware-Hochristsatz WF 721
Firmware-Hochriistsatz
WF 723 A
Positionierbaugruppe WF 723 B
Firmware-Hochriistsatz
WF 723 B
Positionierbaugruppe WF 723 C
WegmeBgeber, inkrementell
« fir Anbau

1000 Pulse/Umdrehung

2000 Pulse/Umdrehung

2500 Pulse/Umdrehung

weitere
« flr Einbau in Motoren

der Baureihe 1FT

Standard A
Kopplung SIMATIC S5 mit
WF-Technologiebaugruppen

Standard B-470

STEP 5-Bausteine fur SIMATIC S5
und Bildmasken fur WF 470
Kopplung Standard A mit WF 470
Software flr Datenverkehr

Standard-B-GRACIS ULB
Bildmasken und Textlisten
far GRACIS ULB
Kopplung Standard A mit
GRACIS Grund-Software

Standard B-GRACIS OLB
Applikationen und Bildmasken
far GRACIS OLB

Kopplung Standard A mit
GRACIS Grund-Software

Standard-B-OP 25

STEP 5-Bausteine fur SIMATIC S5
und Bildmasken fur OP 25
Kopplung Standard A

Software-Pakete

far Programmiergerate PG 710+/
720/730/740/750/760/770 oder IBM-
kompatiblen Standard-PC (Dis-
kette 3,5” MS-DOS)

Software COM 723

einschlieBlich SYSDOK 723 und
Beschreibung COM 723
PC-Steuern

Bestell-Nr.

6FM1 721-3AA20
6FM1 723-3AA10
6FM1 721-4AA00

6FM1 723-4AA00
6FM1 723-3BA00

6FM1 723-4BA00
6FM1 723-3CA00

6FX2 001-2CB00
6FX2 001-2CC00
6FX2 001-2CC50
siehe Katalog ST 71

siehe Katalog SD 114
6FM1 700-7UA31-1AAQ

6FM1 723-8AA31-1AA0

6FM1 723-8UD31-1MA0Q

6FM1 723-8UC31-1AA0

6FM1 025-8AA30-1MAO

6FM1 723-6UA31-1AAQ

6FM1 723-6UB30-1MAO

Preis

Dokumentation
Kurzbeschreibung WF 721/
WF 723A deutsch

Handbuch WF 721/

723A komplett

« deutsch

* englisch

SYSDOK 723A

* deutsch

« englisch

Kurzbeschreibung WF 723B
deutsch

Beschreibung WF 723B deutsch
Handbuch WF 723B komplett
« deutsch

* englisch

SYSDOK 723B

* deutsch

« englisch
Kurzbeschreibung WF 723C
« deutsch

* englisch

Beschreibung WF 721/WF 723
* deutsch

« englisch

Handbuch WF 723C komplett
* deutsch

* englisch

SYSDOK 723C deutsch

Steckleitung 790

zwischen
* WF 721 und Stromrichter
Standardlangen 2m
5m
10m
Sonderlangen, max. 30 m")
* WF 723 und Stromrichter
Standardlangen 2m
5m
10m

Sonderlangen, max. 30 m")
zwischen WF-Baugruppe und
« Heidenhain ROD 320
* Siemens-WegmeBgeber 6FC9 320
« SSI-WegmeBgeber,

1 Leitungsende offen

1) Lange in Klartext angeben.

Bestell-Nr. Preis

6ZB5 440-0PW01-0BA5

6ZB5 440-0VK01-0BA2
6ZB5 440-0VK02-0BA2

6ZB5 440-0RS01-2AA6
6ZB5 440-0RS02-2AA5
6ZB5 440-0SB01-0BA1

6ZB5 440-0SC01-0BA1

6ZB5 440-0VMO01-0BA1
6ZB5 440-0VMO02-0BA1

6ZB5 440-0SJ01-2AA2
6ZB5 440-0SJ02-2AA2

6ZB5 440-0VS01-0BAO
6ZB5 440-0VS02-0BAO

6ZB5 440-0VP01-0BA2
6ZB5 440-0VP02-0BA2

6ZB5 440-0VY01-0BA1
6ZB5 440-0VY02-0BA1

6ZB5 440-0WA01-2AA2

6FM1 790-2BA00
6FM1 790-2BB01
6FM1 790-2BC00
6FM1 790-2BZ00

6FM1 790-2CA00
6FM1 790-2CB00
6FM1 790-2CC00
6FM1 790-2CD00

siehe WF 706C
siehe WF 706C

siehe WF 706C
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CP 516 memory submodule
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Special modules

Special functions
Memory Page PC functions Page
CP 516 memory submodule 4/95 CP 581, the integral PC
in the SIMATIC 4/96
CP 581 with COROS LS-B 4/100
Videomat IV 4/107
Supplementary devices
Simulation Page
Simulation modules 4/104
313 monitoring module 4/105

Two memory cards can be in-
serted in the CP 516 memory
submodule. Memory cards
with flash EPROM are useful
for storing data for reading
only. For greater data protec-
tion when using RAM memory

Data storage is controlled by
the CPU using a standard
function block. The data

The CP 516 memory submo-
dule is used for storing large
amounts of data which are not
constantly required in the user
memory of the CPU, e.g.

cards, a lithium battery can
be fitted in the CP 516
memory submodule, to en-
sure that the data is retained
when the CP 516 is not
plugged in.

handling blocks for commu-
nications are already inserted

recipes and message texts.
The module can also be used
as a backup medium for pro-
duction data acquisition.

The module has a special
connection for data inter-
change with a programming
device.

in the operating system of the
central controller (CPU).

Number of memory locations 2 Power loss max. 5W
Memory capacity max. 8 Mbyte Space requirements 1 slot
Current consumption Weight 0.6 kg (1.32 Ib)
(at5V) max. 0.8A
Order No. Order No.
CP 516 memory submodule 6ES5 516-3UA11 Memory card

Standard function blocks
including CP 516 manual

To be ordered as a separate item:
CP 516 manual

German

English

French

see Section 7

6ES5 998-1EB11
6ES5 998-1EB21
6ES5 998-1EB31

RAM, 256 Kbytes

RAM, 512 Kbytes

RAM, 1 Mbytes

Flash EPROM, 256 Kbytes
Flash EPROM, 1 Mbytes
Flash EPROM, 2 Mbytes
Flash EPROM, 4 Mbytes

Lithium backup battery for CP 516

6ES5 374-2AH21
6ES5 374-2AJ21
6ES5 374-2AK21
6ES5 374-2FH21
6ES5 374-2FK21
6ES5 374-2FL21
6ES5 374-2FM21

6ES5 980-0AE11
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CP 581; the integral PC in the SIMATIC

4/96

The CP 581 has a modular
design. It consists of a basic
board and optionally a mass
storage module and up to 2
slot modules.

CP 581 basis board

The basic board contains the

following:

« 80486 DX4 microprocessor
(100 MHz)

« VGA graphics interface
(can be disabled)

« User memory, modular with
4 to 32 Mbyte

« Receptacle for a memory
card with 1 Mbyte,

2 Mbyte, 4 Mbyte, 8 Mbyte
or 16 Mbyte capacity

« Optional 4 Mbyte onboard
silicon disk can be ac-
cessed as drive and imple-
mented with flash EPROMS

« 1 V.24/TTY interface
(COM 1) for printer

« 1 V.24/RS 485 interface
(COM 2) for mouse

- 1 free V.24/RS 485 interface
(COM 3)

« 1 VIDEO interface for multi-
frequency monitor (3 Coax
midi sockets) for distances
up to 250 m (820 ft)

« 1 interface for standard key-
board, for distances up to
250 m (820 ft) with remote
terminal interface (RTI)

The CP 581 is an AT-compati-
ble PC for use in the S5-115U,
S5-135U and S5-155U/H pro-
grammable controllers. When
linked to the CPU of the pro-
grammable controller it offers
additional computing power
for solving complex automa-
tion tasks.

The CP 581 is used for ac-
quisition, processing and
storage

Operator controls and indica-

tors on the front panel:

« "RUN"-"STOP” switch:
The tasks executed for the
different switch settings can
be specified in the user pro-
gram (e.g. application start
in the case of "RUN").

« "RESET” pushbutton

« LEDs:
"RUN” (green) for operation
"STOP” (red) for interrupts

« LEDs:
"Fault” (red) for module
faults,
"SD” (green) for indicating
memory card access

Mass storage module

Every basic board can be ex-
panded by a mass storage-
module.

A mass storage module con-

sists of the following:

« Hard disk drive with at least
800 Mbyte capacity

« 31/," diskette drive

« 1 Centronics interface for
e.g. dongle, printer

« 1 free V.24/TTY interface
(COM 4)

Operator controls and indica-

tors on the front panel:

« "HD” LED (green) indicates
access to the hard disk

of large quantities of data.
The CP 581 also allows you to
incorporate especially simple
PC applications under
MS-DOS into automation ap-
plications.

Since there is no rotating
memory on the basic board,
the CP 581 can also be used
reliably in applications where
the shock level is high.

Slot module

A basic board can be ex-
panded by up to 2 slot mod-
ules.

A short AT module can be
plugged into a slot module.

The short AT module for the
CP 581 can be up to 10 mm
wide, 120 mm high and 165
mm deep.

The CP 581 receives its
power supply and battery
backup from the program-
mable controller.

The CP 581 integral personal
computer requires 1 to 4 slots
depending on configuration.
CP 581 system software
The CP 581 system software
contains communications
software for data exchange
with the CPU of the program-
mable controller (see Fig.
4/44) and the CP_Link soft-
ware.

CP_Link enables start-up of
the basic board without mass
memory module using a pro-
gramming device or PC via
the interface (COM 1) of the
CP 581. Using CP_Link, the
operating system and the
user program can be loaded
into the basic board without
mass storage module.
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CP 581, the integral PC in the SIMATIC (continued)

Operating system
Communication with the CPU
of the programmable con-
troller is supported by the
sys-tem software of the CP
581 under the MS-DOS oper-
ating system.

While the CPU of the pro-
grammable controller concen-
trates on the pure control
tasks, the CP 581 integral
personal computer handles
acquisition, processing and
storage of large data quanti-
ties. MS-DOS standard user
programs can be used for
these tasks.

The CPU of the program-
mable controller communi-
cates with the CP 581 via the
S5 backplane bus. This en-
sures effective data ex-
change. Standard data han-
dling blocks must be loaded
into the program memory of
the programmable controller’s
CPU for data exchange pur-
poses. Addressing of the

CP 581 is either linear or via
pages (8 Kbyte dual-port
RAM).

The CP 581 can also be used
as a standard PC.

Process data acquisition
This function can be used to
capture data from different
S5 data areas, such as data
blocks and bit memories, in
the CP 581. This data can be
read globally or selectively
from the data area within a
defined timebase and col-
lected in one or more files in
the CP 581. The CP 581 can
record the collected and con-
verted process data and then
manage and process this
data with a suitable MS-DOS
user program (e.g. dBASE),

The German version of the
MS-DOS V 6.22 operating
system is included in the
scope of delivery of the basic
board.

N\

Backplane bus S5-135U/155U

NS

Special modules

Language upgrades for Eng-
lish and French are to be or-
dered separately.

CP 581

Applications

=
DOS

S5 driver

CPU

S5 S5 data
user
programs

Data handling
blocks

Fig. 4/44 Data exchange between CP 581 and CPU

and all independently of the
programmable controller.

S5 drive emulation

Thanks to the S5 drive emu-

lation, S5 data can easily be

incorporated into CP 581 pro-
grams.

« S5 data blocks can be con-
verted automatically in order
to incorporate them e.g. into
standard programs such as
Excel or Lotus 1-2-3 without
any intermediate steps.

« S5 data blocks can be ac-
cessed via almost all
MS-DOS commands.

After starting the drive emu-
lation (S5 Remote), the

CP 581 provides a new
(virtual) drive. This is a logical
and not a physical drive.
There are 4 catalogs on this
drive, one each for the CPUs
11to 4. The CP 581 stores the
data blocks of the CPUs in
the catalogs in the form of
MS-DOS files. It is operated
on-line with data of the
S5-CPU.
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CP 581, the integral PC in the SIMATIC (continued)

Mass storage functions

If there is insufficient memory
space available on the CPU of
the programmable controller,
it is possible to use these
functions to store data in the
CP 581 and to fetch it back to
the CPU as required - selec-
tively, if desired.

The mass storage functions
also offer the facility of delet-
ing an entire CP 581 catalog
(without subcatalog) from the
CPU.

Command interpreter
This function is used to
execute any MS-DOS com-

mands on the CP 581 from the
CPU. If the CP 581 is oper-
ated without keyboard and-
monitor (e.g. mass memory
functions), the command in-
terpreter can be used, if nec-
essary, to copy data on the
CP 581 or to execute other
necessary MS-DOS functions.

Programming

Programming is used to solve
all those tasks resulting from
communication between the
CPU and the CP 581 which
cannot be handled by the
system programs supplied.

These include, e.g., data ex-
change with higher-level com-
puters or operator inputs for a
CPU.

Additional functions
Interrupts are possible from
the CP 581 integral PC to the
CPU of the programmable
controller and vice versa.
Direct network connection is
possible via a slot module.
The booting sequence can be
selected freely by the user.

Basic board
Microprocessor
Clock frequency
Coprocessor

Onboard silicon disk
(optional)

User memory

Ambient temperature
¢ Operating
« Transport/storage

80486DX4
100 MHz
Integrated

4 Mbyte

Without;
can be equipped modularly
up to 32 Mbyte

+5°Cto+55°C
-20°Cto+60°C

Vibration

(measured on hard disk drive)

* Operating max.
 Transport max.
Ambient temperature

¢ Operating

« Transport/storage

Relative humidity

Supply voltage

Current consumption

5 m/s?
20 m/s?

+5°Cto +55°C

-20°Cto +60°C
81080 % at 25 °C,
no condensation

5VDC, £ 5%
24V DC, + 25 %/- 15 %

« Relative humidity 81080 % at 25 °C, s At+5V typ. 05A
no condensation e At +24V typ. 0.1A
Supply voltage 5VDC, £+ 5% Space requirements 1 slot, beside the basic board
24V DC, + 25 %/- 15 % Weight 0.9kg (2 b)
Current consumption
s At+5V typ. 1.8A Slot module
o At+24V typ. 0.1A Ambient temperature
Power loss approx. 12W « Operating +5°Cto + 55 °C
Dual-port RAM 8 Kbyte ¢ Transport/storage -20°Cto + 60 °C
Space requirements 1 slot Relative humidity i;%ggg/gnfji;o
|
Weight 0.5kg (1.1 Ib;
o g (1.11b) Supply voltage 5VDC, + 5
Mass storage module ARG, S le s
Current consumption
I
Diskette drive 812 CAt+5V typ. 0.8 A (without AT module)
Hard disk drive min. 800 Mbyte o At + 24V typ o
(memory capacity) Space requirements 1 slot beside the basic board,
Shock o mass storage module or slot
(measured on hard disk drive) module
« Form max. 1/5 sine _
« Duration max. 11 ms Weight 0.3kg (0.66 Ib)
« Operating max. 50 m/s?
« Transport max. 500 m/s?
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Special modules

CP 581 basic board

for S5-115U/H, S5-135U and
S5-155U/H

80 486 DX4 microprocessor
100 MHz, without user memory,
incl. MS-DOS V 6.22 German

Memory expansion
» Forinternal RAM
4 Mbyte
8 Mbyte
16 Mbyte
32 Mbyte
 For Silicon disc (OSD)
Flash EPROM 4 Mbyte

Y adapter

¢ For converting COM 1/COM 3
to standard connectors

 For keyboard/COM 2

Extension for keyboard/mouse
RTI (remote terminal interface)

RTI connecting cable
10 m (32.8 ft)
20 m (65.6 ft)
25 m (82 ft)
32 m (104 ft)
40m (131.2 t)
50 m (164 ft)
63 m (206.6 ft)
80 m (262.4 ft)
100 m (328 ft)
200 m (656 ft)

PG keyboard

Order No.

6ES5 581-0ED13

6ES7 478-1AMO0-0AAQ
6ES7 478-1ANO0-0AAQ
6ES7 478-1AP00-0AA0
6ES7 478-1AQ00-0AA0

6ES7 478-1BM10-0AA0

6ES5 714-2AS01

6ES5 714-2AT01

6ES5 751-3AA12

6ES5 714-3CB00
6ES5 714-3CC00
6ES5 714-3CC50
6ES5 714-3CD20
6ES5 714-3CE00
6ES5 714-3CF00
6ES5 714-3CG30
6ES5 714-3CJ00
6ES5 714-3DB00
6ES5 714-3DC00

6ES9 501-3CA00-0AX0

RGB/VGA adapter

for connecting multi-frequency
monitors with standard VGA
connector (monitor must be able
to filter the sync signals from the
green channel)

Connecting cables for

monitors

(3 cables are required per monitor)
3.2m (10.4 ft)
5m (16.4 ft)

10m (32.8 ft)
Mass storage module
Slot module

CP 581 system software
(31/5” diskette)

German, English, French
Single license

Copy license

Operating system
MS-DOS V 6.22 - Upgrade
English

French

To be ordered as a separate item:
CP 581 manual

German

English

French

CP 581 DDE server

Single license
Copy license

Single license
Copy license

Order No.

6ES5 714-2AV01

6ES5 736-2BD20
6ES5 736-2BF00
6ES5 736-2CB00

6ES5 581-3LA11
6ES5 581-0RA12

6ES5 835-8MD01

6ES5 835-8MD01-0KL1

6ES5 895-0BS22
6ES5 895-0BS32

6ES5 998-2AT11
6ES5 998-2AT21
6ES5 998-2AT31

6ES5 835-6DD11

6ES5 835-6DD11-0KL1

6ES5 835-6DD21

6ES5 835-6DD21-0KL1
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788-7LA simulation module
For 16 binary input signals
and 16 binary output signals.
The module is for use with the
482 digital input/output mod-
ule.

The module contains the fol-

lowing:

« 16 switches for the input of
binary signals; can be used
as latching pushbutton (to
the left) or as momentary-
contact pushbutton (to the
right)

« 16 LEDs for indicating
binary output signals

« 2 sockets for feeding in the
signal voltages

« 1 connection for the 768-7LA
cable (0.3 m (1 ft); to be or-
dered separately) to the 482
digital input/output module

The simulation modules simu-
late input and output signals
and thereby enable control of
input and output modules.

788-7LB simulation module

For 1 analog input signal and

1 analog output signal. The

module is for use with the 460

analog input module and the

470-7LB analog output mod-
ule. The module contains the
following:

« 1 rotary switch for selecting
the input range

« 1 ten-turn potentiometer for
setting the input value (scale
0 to 100 %)

« 1 measuring instrument for
indicating the input value
(scale 0 to 100 %)

« 1 rotary switch for selecting
the output range

« 1 measuring instrument for
indicating the output value
(scale 0 to 100 %)

« 1 connection for the 768-7LB
cable (0.3 m (1 ft); to be or-
dered separately) to the 460
analog input module and to
the 470-7LB analog output
module

788-7LC simulation module

For input and indication of

digital values (e.g. timer or

counter values). The module

is for use with the 482 digital

input/output module. It con-

tains the following:

« 1 4-digit key code switch for
specifying digital values

« 1 4-digit numerical display
for indicating digital values

« 1 connection for the 768-7LA
cable (0.3 m (1 ft); to be or-
dered separately) to the 482
digital input/output module

The simulation modules can
be used in the central control-
ler ZG 135U/155U, ZG 135U
and in the expansion unit

EG 185U.

The modules each require
2 slots.

788-7LA simulation module
for binary signals

788-7LB simulation module
for analog signals

788-7LC simulation module
for digital values

Order No.

6ES5 788-7LA11

6ES5 788-7LB11

6ES5 788-7LC11

To be ordered as a separate item:
Manual
German
English

Connecting cables
for simulation modules
in §5-135U/155U

Order No.

6ES5 998-0EA11
6ES5 998-0EA21

on request
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Picture evaluation systems

Picture evaluation systems

The optical inspection and
recognition of products in
manufacturing is becoming an
important topic as quality de-
mands and production rates
increase. The arguments in its
favor are obvious:

« reduction of waste

« supply of tested products
These demands can be
derived from the rules of DIN
1ISO 9000 or from the product
liability laws.

Monotonous human visual in-
spection or identification is
too expensive and inhumane.
Moreover continuously in-
creasing production rates are
increasingly making use of
personnel for inspection im-
possible.

SIMATIC VIDEOMAT picture evaluation system

4/106

SIMATIC VIDEOMAT is a com-
plete picture evaluation sys-
tem for implementation in the
S5-115U, S5-135U/155U or
S5-155H programmable con-
trollers. With SIMATIC VIDEO-
MAT, pictures from both
monochrome and color cam-
eras can be evaluated. The
automation of visual inspec-
tion using picture evaluation
systems results in uniform
product quality and is there-
fore both reliable and eco-
nomical.

Use of a picture evaluation
system is an obvious choice:
« Automatic visual inspection
in quality assurance; the
machine tests objectively,
fast and reliably dimensions,
contours, forms and pres-
ence, correct assembly,
positioning and complete-
ness of parts, which can be
microscopic (e.g. chip
structures)

Automatic part identification;
parts can be assigned to
predefined categories by
shape, dimension, pattern,
color, codes and symbols.

.

The main application for

SIMATIC VIDEOMAT is in

- assembly technology in the
automotive industry and au-
tomotive suppliers, the elec-
trical industry, the plastics
industry

and in

« packaging technology in the
pharmaceutical, cosmetic,
foodstuffs and beverage in-
dustries.

The module allows:

« Contactless visual inspec-
tion for quality assurance
(dimensions, contours,
shape, existence, assembly,
location, quantity)

« Monitoring of high-speed
processes

« Inspection of products with
high throughput

« |dentification of components
on the basis of shape, di-
mensions, pattern, color,
codes or characters

« Assignment of components
to classes and categories

Picture evaluation systems
can be used especially eco-
nomically if certain conditions
are fulfilled:

« Features of the product can
be described uniquely by
shape, dimension and pat-
tern

« Delimitable number of these
features

« Delimitable inspection loca-
tion

« Sufficiently large image of
the product to be tested

« High contrast between prod-
uct and background

Features

SIMATIC VIDEOMAT has the

following special features:

« Up to six cameras can be
connected

« Fast moving objects can be
captured from different view-
points

« Picture preprocessing in
real-time

» Recorded picture data is ac-
cessed while the picture is
still being acquired

« Processing rates of up to 30
items per second

» Remote diagnostics and
service is possible via mo-
dem and telephone lines

« Perfect optimization of the
production process due to
knowledge from online log-
ging

« Wide range of applications
by configuration of the most
varied inspection tasks

« Low configuration effort due
to easy operation and tried
and tested function blocks

« Space saving integration
into SIMATIC automation
systems
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SIMATIC VIDEOMAT picture evaluation system (continued)

The module contains:

« 4 Mbyte picture memory,
resolution 1024 x 1024 x 8
bit, freely configurable for-
mat

« 1024 x 1024 bit overlay and
marking or mass storage

« 4 Mbyte program and data
memory

« 360 Mbyte hard disk for ar-
chiving programs, data and
pictures

« SVGA graphical resolution
1024 x 768, display of
graphics and video is pos-
sible using windowing tech-
niques

Interfaces:

« SVGA video output with si-
multaneous display of pic-
ture and graphic

« PCMCIA interface for
connecting a modem for
digital picture and data
transmission via the tele-
phone lines

« 1 serial (RS232 or TTY) inter-
face and 1 centronics inter-
face

 Keyboard interface, mouse
interface

« 8 x 24 V digital inputs

« 8 x 24V digital outputs

SIMATIC VIDEOMAT is a tar-
get system and programming
system in one. The request for
evaluation and output of the
results takes place automati-
cally via communication with
the SIMATIC CPU.

Picture evaluation systems

CCD
cameras

Lighting

—

B //

Test
object

AR
Keyboard

L

Monitor

° Process

interfacing
Digital I/0

S5 bus
serial RS 232

Printer interface

PCMCIA
modem

SIMATIC VIDEOMAT

Fig. 4/45 Videomat IV picture evaluation system

Software:

« MS-DOS 6.2 operating sys-
tem

« System software for interac-
tive generation of applica-
tions from monochrome pic-
tures including
parameterizable sequencing
control and an interface to
the process

Test programs, data and also
camera pictures can be ar-
chived on-board.

In order to program the sys-
tem, simply connect a moni-
tor and keyboard. On the
monitor, up to three pictures,
data and graphics can be dis-
played in windows.

« Driver for communication via
standard data handling
blocks

The module requires two
slots.

Due to user-friendly operator
prompting, the picture evalua-
tion system SIMATIC VIDEO-
MAT is easily adapted to the
specific task, and no pro-
gramming knowledge is nec-
essary.

Picture processor
Picture memory

Format

Operating system

Interfaces

80486 DX4, 133 MHz
8 Mbyte

From 256 x 256 x 8 bit
to 1024 x 1024 x 8 bit,
freely configurable

MS-DOS 6.2

RGB video output
PCMCIA interface for
connecting a modem

1 serial (RS232 or TTY)
1 centronics interface

Monitor connection
Keyboard connection
Mouse connection
24V digital inputs
24V digital outputs
Current consumption

Space requirements

1SVGA
1

1

8

8
4Aat5V

2 slots
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SIMATIC VIDEOMAT picture evaluation system (continued)

Order No.

SIMATIC VIDEOMAT for mono-
chrome picture evaluation
for monochrome cameras, 50 Hz
or 60 Hz picture frequency, simul-
taneous storage of up to 3 camera
pictures, system software,
runtime license, several lan-
guages
* 6 camera ports
¢ 6 camera ports,
with hardware real-time picture
processing

SIMATIC VIDEOMAT for color
picture evaluation

for RGB, FBAS, SVHS,

Y-C color cameras, 50 Hz or

60 Hz picture frequency, HSI
hardware or YUV color coding,
system software, run-time license
* 2 camera ports

SIMATIC VIDEOMAT manual
German 6GF7 002-1CA01

6GF2 005-0BCO1
6GF2 005-0BEO1

6GF2 005-0CCoO1

CCD camera with C mount
756 x 581 square pixels,

625 lines, 50 half-pictures / s,
exposure time adjustable from
1/10,000 to 1/50 s, with restart
and reset,

voltage rating 12V DC, 210 mA

Single-chip-RGB color camera
756 x 581 square pixels,

625 lines, 50 half-pictures / s,
exposure time adjustable from
1/10,000 to 1/50 s,

voltage rating 12 V DC, 500 mA

Lenses for above cameras
depending on the application

Lighting equipment
depending on the application
14” color monitor

max. resolution
1024 x 768 pixels

Order No.

6GF9 002-1AA

6GF9 002-1BA

on request

on request

6GF6 130-1MA

Keyboard C7951-Z727-K3
English 6GF7 002-1CA02
Mouse 6ES7 790-0AA00-0XA0
Connecting cables for
VIDEOMAT 6GF9 002-1AG
« Adapter cable for connecting
monochrome cameras
¢ Connecting cable for one
RGB color camera,
Length 10m (32.8 ft) 6GF9 002-1BD
Length 20 m (approx. 66 ft) 6GF9 002-1BE
4/108 Siemens ST 50 - 1998




© Siemens AG 2007

Communications processors and bus systems

Communications processors
are used for data interchange
between the S5-135U and
S5-155U/H programmable
controllers and the 1/O sta-
tions or other programmable
controllers connected to them.

Programmable controllers can
be linked in two ways:

Point-to-point connection

Point-to-point connection is
used for connecting one 1/0
station or programmable con-
troller to a single S5-135U or
S5-155U/H programmable
controller. The link can, for ex-
ample, be made through the

Communications modules

second interface of the CPU.
The CP 523, CP 524, CP 544
and CP 544B communications
processors can also be used.
These primarily relieve the
CPU of the responsibility for
communications thus en-ab-
ling a large number of I/Os to
be connected.

Bus interfacing

Bus interfacing is used for in-

terlinking a number of nodes.

Possible nodes include:

» S5-135U and S5-155U/H
programmable controllers

« Third-party programmable
controllers

« Personal computers

« Minicomputers or worksta-
tions

« Field equipment

« Printers

There are four different
busses to choose from, de-
pending on the area to be
covered, the number of nodes
and the transmission rate:

« SINEC L1

« AS interface

« PROFIBUS

« Industrial Ethernet

A communications processor
is available for each of these
four bus systems.

Communication

Point-to-point connection
via V.24, 20 mA, RS 422/485

Page

4/110

Point-to-point connection with fixed protocols;

One interface: V.24, 20 mA

4112

Point-to-point connection with protocols loaded from

diskette;

Selection of protocols available for connection of third-party

systems;

One interface: V.24, 20 mA, RS 422/485

Point-to-point connection;

4114

Selection of protocols available for connecting third-party
systems; two interfaces (interchangeable interface modules):

V.24, 20 mA, RS 422/485

4114

as CP 544, but with protocols loaded from diskette

(special driver)

Bus interfacing Page
SINEC L1 4/118
for small and medium-sized
communications applications
Transmission rate
9.6 kbit/s
AS interface 4/122

for digital sensors and actua-
tors for the lowest field level

PROFIBUS 4/118
to PROFIBUS standard

DIN 19245, Part 1

Transmission rate

9.6 to 1500 kbit/s selectable

Industrial Ethernet 4/124
CSMA/CD (IEEE 802.3)

Transmission rate

10 Mbit/s
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Communications modules

CP 523 communications processor

4/110

L

The module contains the follo-

wing:

« Microprocessor (8 bit) and
interface chips (USART)

« RAM as user memory for
temporary storage of mes-
sages

« Receptacle for 375 memory
submodule (EPROM,
EEPROM with max.

32 Kbyte) for a maximum of
4095 messages

« Hardware clock

« Interface for connection of
devices with V.24 or 20 mA
current-loop signals (sub D
connector, 25-pin)

Operator controls and indica-

tors on the front panel:

« 2 LEDs (green) for indicating
the interface status

The CP 523 communications
processor can be used for the
following functions:

« Interfacing programmable
controllers and third-party
devices and

« Message printout

The CP 523 handles data
communication with the de-
vice connected to it com-
pletely autonomously, as well
as preprocessing and tempo-
rary storage of data. The

CP 523 occupies 8 byte in the
analog I/O area.

The CP 523 communications
processor is used for point-to-
point connection to other pro-
grammable controllers and
third-party equipment using
standard protocols.

Devices with serial interfaces

can be connected, e.g.:

« Printers

« Terminals

« Keyboards

« Barcode readers

« Programming devices and
AT compatible PCs (e.g. in
connection with the PRO-
DAVE DOS 64R driver soft-
ware)

« Programmable controllers
via CPU 943, CPU 944,
CPU 928B or the CP 521,
CP 523, CP 544 communica-
tions processors (CP 524
and CP 525-2 only in con-
junction with special drivers)

All information between the
communications processor
and the CPU is exchanged
via this area.

Interfacing

With the CP 523, interfacing
to any desired unit with serial
interface, e.g. interfacing with
a personal computer for
operator control and process
monitoring, is possible.

Interface

The interface is suitable for
the transmission of

« 20 mA current-loop signals

(TTY) and
« V.24 signals.

The transmission rate of the
interface is 200 bit/s up to
9600 bit/s and is selectable in
fixed steps.

The module requires one slot.

Data transfer is possible ei-
ther with a 10-bit or 11-bit
character frame:
10-bit character frame either:
« 1 start bit, 7 data bit,

2 stop bit
« 1 start bit, 7 data bit,

1 parity bit, 1 stop bit
« 1 start bit, 8 data bit,

1 stop bit
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CP 523 communications processor (continued)

11-bit character frame either:
- 1 start bit, 7 data bit,
1 parity bit, 2 stop bit
- 1 start bit, 8 data bit,
1 parity bit, 1 stop bit
- 1 start bit, 8 data bit,
2 stop bit

In the communications mode,
two open listings and one
standardized listing are avail-
able on the module:

« In the transparent commu-
nications mode, data trans-
mission is without receive-
side end identifier sequence
(message frames with fixed
lengths or evaluation of the
character delay time deter-
mine the end of the mes-
sage)

Programming of the module is
not necessary. Only the type
of interface (V.24, TTY), the
additional interface parame-
ters (transmission rate, hand-
shake, ...) and the operating

Communications modules

« In the interpretive mode,
data transmission com-
mences with receive-side
end identifier sequence and-
control character.

The characters

RUB OUT = 7Fh,
Backspace = 08h,
XON/XOFF (assign nothing
or 01 hto 7Eh),

1 or 2 end characters (se-
lectable from 01 h to FFh)
are evaluated

In the 3964(R)-K commu-
nications mode, data trans-
mission is via the 3964 or
3964R protocol

.

mode (event recorder, inter-
facing) can be parameterized
with the user submodule or
via an initialization message
from the programmable con-
troller.

Message printout

With the CP 523 communica-
tions processor it is possible
to output up to 4095 mes-
sages on a peripheral device
with serial interface (printer,
visual display unit, etc.). The
message texts are stored on
the module’s memory sub-
module. Each message can
have a maximum of three vari-
ables.

Permissible variables include
the following: Date, time of
day, token characters for fur-
ther message texts, printer
control parameters.

See page 4/115 for technical
specifications.

CP 523 communications
processor

375 memory submodule
EPROM 8 Kbyte
EPROM 16 Kbyte
EPROM 32 Kbyte
EEPROM 8 Kbyt e
EEPROM16Kbyte

Program examples
for data link

Order No.

6ES5 523-3UA11

6ES5 375-1LA15
6ES5 375-1LA21
6ES5 375-1LA41
6ES5 375-0LC31
6ES5 375-0LC41

6ES5 897-2UE11

Manual
German
English
French
Spanish
Italian

Connecting cables

Order No.

6ES5 998-0DD11
6ES5 998-0DD21
6ES5 998-0DD31
6ES5 998-0DD41
6ES5 998-0DD51

see Page 4/116
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Communications modules

CP 524 communications processor

The module contains the follo-

wing:

« Microprocessor (8 bit) and
interface chips

« RAM for variable data

« 2 dual-port RAM

« Receptacle for 373 memory
submodule (EPROM) for up
to 128 Kbyte of user pro-
gram (interprocessor com-
munication functions or
message texts)

« Receptacle for interface
module for connecting de-
vices with V.24/V.28, 20 mA
(TTY) or RS 422-A/RS 485
signals; software clock

Operator controls and indica-

tors on the front panel:

« "RUN”"-"STOP” switch
"RUN” for normal operation,
"STOP” for interrupting
normal operation

« 2 LEDs (red) for indicating
the interface status

Devices with a serial interface
can be connected, e.g.:

« Printers, e.g. DR 210,
DR 211, DR 230, DR 231,

PT 88 and PT 89 (with ECMA

character set)

« Programmable controllers,
through CPU 928B or com-
munications processors
CP 524, CP 525-2, CP 544,
CP 544B

4/112

The CP 524 communications
processor is used for point-to-
point connection to other pro-
grammable controllers and
third-party equipment using
standard protocols. The

CP 524 has one interface.

« Programmable controllers
via CPU 944 or communica-
tions processors CP 523,
CP 5218l in conjunction with
special drivers

« SICOMP M minicomputers

« AS 215, AS 235K, AS 235
and AS 235H automation
systems of the TELEPERM
M process control system
(see Catalogs PLT 110 and
PLT 111)

« Programming devices and
AT compatible PCs (e.g. in
connection with the PRO-
DAVE DOS 64R driver soft-
ware, see Section 7)

« Other automation systems

« Third-party computers

Each module requires one
slot.

Interfaces

Three different interface mod-
ules are available for the inter-
face of the CP 524 for trans-
mitting:

« 20 mA current-loop signals

(TTY)
« VV24/V.28 signals
« RS 422-A/RS 485 signals

The transmission rate of the

interface is

» 110 bit/s to 19,200 bit/s
(9600 bit/s with TTY) and is

« selectable in fixed steps us-
ing the programming de-
vice.

The V.24/V.28 module pro-

vides a number of auxiliary-

signals conforming to the

RS 232C or CCITT V.24 stan-

dard when using the relevant

special driver software

(see Section 7).

RS 422-A or RS 485 signals

(voltage difference) ensure a

higher degree of immunity to

noise from external sources

than V.24 or TTY signals. The
following links can be estab-
lished in accordance with the

EIA standard:

« Point-to-point connections
with RS 422-A in full-duplex
mode

« Multipoint connections with
RS 485 in half-duplex mode
(with special driver soft-
ware)

See page 4/115 for technical
specifications.
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CP 524 communications processor (continued)

The CP 524 communications
processor is used for the fol-
lowing functions:

« Linking programmable con-
trollers and third-party de-
vices

» Message printout

The CP 524 handles data
communication with the de-
vices connected to it com-
pletely autonomously, as well
as editing and buffering the
data.

The CP 524 can be pro-
grammed off-line using the
373 memory submodule. For
this purpose, the COM 525
parameter assignment soft-
ware

Communications modules

Interfacing

Communications are handled
by the RK 512 standard driver
program, which is supplied
with the COM 525 parameter
assignment software (55-DOS
version). For interfacing to
third-party computers etc.,
special driver software may
be re-quired (see Section 7).
The computer link permits the
sending and fetching of all
SIMATIC S5 data types, such
as data words, peripheral
byte, bit memories, input
images, etc.

Linking orders for the con-
nected programmable control-
ler or the computer are stored
in the memory submodule
(EPROM) of the module. Thus,
the data do not occupy any
memory space in the central
controllers (or memory sub-
modules).

Data transmission between
CP 524 and connected de-
vices is initiated via standard
function blocks (handling
blocks) in the memory of the
central controller.

(S5-DOS version, see

Section 7) must be loaded
into the relevant programming
device. The parameter as-
signment software

Listing

Production and shopfloor data

can be printed out for docu-

mentation purposes. Printout

is initiated by the user pro-

gram. Process status reports

may be

« up to 99 lines long and

« include up to 40 variables
per line.

The variables are transferred

to the CP 524 in one single

data block.

Up to 1000 different mes-
sages (e.g. fault messages,
signals from limit monitors,
changes in switch positions)
can be printed out. Each mes-
sage may have one variable.

also supports start-up of the
communications processors.

CP 524

communications processor
752 interface submodule
for CP 524 only

for 20 mA current loop (TTY)
for V.24/V.28 (RS 232C)

for RS 422-A/RS 485

373 memory submodule
EPROM 32 Kbyte

EPROM 64 Kbyte

EPROM 128 Kbyte

COM 525

parameter assignment soft-
ware

Order No.

6ES5 524-3UA15

6ES5 752-0AA12
6ES5 752-0AA22
6ES5 752-0AA43

6ES5 373-1AA41
6ES5 373-1AA61
6ES5 373-1AA81

see Section 7

Special drivers
(customized transmission
protocols)

To be ordered as a separate item:
Manual

for CP 524 (S5-DOS version)
German

English

French

Connecting cables

Order No.

see Section 7

6ES5 998-1DB11
6ES5 998-1DB21
6ES5 998-1DB31

see page 4/116

Siemens ST 50 - 1998

4/113



© Siemens AG 2007

Communications modules

CP 544, CP 544B communications processors

4/114

The modules contain the follo-

wing:

« 80186 microprocessor
(16 MHz)

« RAM for variable data

« Two dual-port RAM

« Receptacle for memory card
(flash EEPROM) for up to
256 Kbyte (optional)

« 2 receptacles for interface
submodules for the connec-
tion of devices with
V.24/N.28, 20 mA TTY or RS
422-A/RS 485 signals

« Hardware clock

Operator controls and indica-

tors on the front panel:

« "RUN”"-"STOP” switch,
RUN for normal operation,
STOP for interrupting normal
operation

« Four LEDs (red/green) for in-
dicating the interface status

« Two LEDs for indicating the
status of the module (RUN,
STOP)

The CP 544 and CP 544B
communications processors
are used for fast point-to-point
connection to other program-
mable controllers and equip-
ment of other manufacture
with standard protocols. In the
case of the CP 544B, custom-
er-specific communications
protocols can also be used.
The CP 544 and the CP 544B
have two replaceable inter-
faces.

The following can be connec-

ted to the module:

-« DR 210, DR 211, DR 230,
DR 231, PT 88, PT 89 print-
ers

« SIMATIC S5 programmable
controllers via CP 524,

CP 544, CPU 928B, CPU
944 and CPU 945; connec-
tion is also possible via

CP 521 Sl and CP 523 (see
pages 2/67 and 4/110)

« SICOMP M minicomputers

« Automation systems AS 215,
AS 235K, AS 235 and
AS 235H from the
TELEPERM M process con-
trol system (see Catalogs
PLT 110 and PLT 111)

« Programming devices and
AT compatible PCs (e.g. in
connection with the PRO-
DAVE DOS 64R driver soft-
ware)

« Other automation systems

« Third-party computers

Interfaces

Three different interface sub-

modules are available for the

interfaces of the CP 544 and

CP 5448B for transmitting:

« 20 mA current-loop signals
(TTY),

« V.24/V.28 signals (RS 232C)

« RS 422-A/RS 485 signals

The transmission rate of the
interfaces is 300 bit/s to
76800 bit/s (9600 bit/s for
TTY, 19200 bit/s V.24 and is
selectable in fixed steps us-
ing the programming device.
The sum of the two transmis-
sion rates must not exceed
76800 bit/s when both inter-
faces are assigned.

RS 422-A or RS 485 signals
(voltage difference) ensure a
higher degree of immunity to
noise from external sources
than V.24 or TTY signals.
Moreover, higher transmission
rates can be reached. Point-
to-point connection with

RS 422-A in full-duplex mode
can be established in accor-
dance with the EIA standard.
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CP 544, CP 544B communications processors (continued)

The CP 544 and CP 544B
communications processors
enable point-to-point connec-
tion to other programmable
controllers and computers.
« Third-party devices can be
connected via open drivers
« Safe data transport over the
transmission line is possible
with the help of the 3964 (R)
procedure

The CP 544 is programmed
using the COM PP parameter-
ization software. It can be pro-
grammed either on-line or off-
line via the active TTY
interface with the PG 720,

PG 740, PG 760, PG 710 Plus,

Communications modules

« A safe end-to-end link be-
tween the CPUs of both
communications partners
can be achieved with the RK
512 standard computer link

The CP 544 and CP 544B
communications processors
handle data communications
with the devices connected to
it completely autonomously.

PG 730, PG 750 and PG 770
programming device. For pa-
rameter assignment, the COM
PP parameterization software
must be loaded into the pro-
gramming device.

Communications jobs for the
programmable controller or
the computer can be stored in
a data block in the CPU, the
internal RAM of the CP 544
and CP 544B or on the addi-
tional memory card

(flash EEPROM).

COM PP permits simple, op-
erator-promptedprogramming
and supports both start-up
and debugging.

Communications processors

Interfaces

Transmission rate

« 20 mA (TTY; current loop)
* V.24/V.28 (RS 232 C)

* RS 422-A/RS 485

« Sum of both interfaces

Transmission protocols

Parity

Data format
Character frame

Listing
* Message printouts

* Process status report

Parameterization

Connector
«20mAand V. 24
* RS 422-A/RS 485

max.
max.
max.
max.

max.

max.

CP 523

1, asynchronous,
serial selectable:

20 mA (current loop)
V.24 (RS 232 C)

9600 bit/s
9600 bit/s

3964 (R)
ASCII, interpretive

ASCII, transparent

Even, odd, mark,
space, none

7 or 8 bit
10 or 11 bit

4065 messages

3 variables per message
Message text stored

on memory

submodule of CP

Off-line on EPROM/
EEPROM or in user
program

Screw connection
Sub D socket, 25-pin

CP 524

1, asynchronous, serial
plug-in submodule:

20 mA (current loop)
V.24 (RS 232 C)

RS 422-A/RS 485

9600 bit/s
19200 bit/s
19200 bit/s

RK 512,
with special driver, e. g.:

¢ 3964 (R)
¢ ASCII, interpretive
¢ ASCII, transparent
» Customer-specific protocols,
for other protocols see Section 7

Even, odd, none

5-8 bit
7-12 bit

1000 messages

1 variable per message
Message text stored on memory
submodule of CP

Production and shopfloor data 99
lines long, 40 variables per line

with COM 525 off-line
in EPROM

Sliding locking devices
Sub D socket, 25-pin
Sub D socket, 15-pin

CP 544 and CP 544B

2, asynchronous, serial

plug-in submodule:
20 mA (current loop)
V.24 (RS 232 C)

RS 422-A/RS 485

9600 bit/s
19200 bit/s
76800 bit/s
76800 bit/s

RK 512,
3964 (R)

ASCII, interpretive

ASCII, transparent

Additional functions for

CP 544B: Use of customer-specific
communications protocols (special
drivers) is possible

6-8 bit
8-12 bit

with COM PP on-line or
off-line

Sliding locking device
Sub D socket, 25-pin
Sub D socket, 15-pin
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CP 523, CP 524, CP 544 and CP 544B communications processors (continued)

Communications processors

Cable length

Current consumption
* Module

* 20 mA current loop (TTY) max.

V.24 max.
¢ RS 422-A/RS 485 max.

CP 523

Active: 10 m (32.8 ft)

Passive
16 m (52.4 ft)

(5 V) typ. 130 mA

CP 524

1000 m (3280 ft)

16 m (52.4 ft)
1200 m (3936 ft)

(5V)max. 1.5 A

CP 544 und CP 544B

1000 m (3280 ft)

16 m (52.4 ft)
1200 m (3936 ft)

(5 V/24 V) max. 0.9 A/0.12 A

¢ 373 memory submodule (5V) max. — 0.3A
¢ 375 memory submodule(5 V) max.
¢ 377 memory submodule (5 V) max. =
* Interface submodule for
20 mA current loop (5 V/24 V) max. — 0.1 A/60 mA 0.1 A/60 mA
V.24/N.28 (5V) max. 0.2A 02A
RS 422-A/RS 485 (5 V) max. — 05A 05A
Power loss 1.2W 75W 45W
Fan required No Yes No
Space requirements 1 slot
Weight
* Module approx. 0.8 kg (0.66 Ib) 0.4 kg (0.88 Ib) 0.5kg (1.1 Ib)
* Memory submodule approx. 0.1 kg (0.22 Ib) 0.1 kg (0.22 Ib) 0.1 kg (0.22 Ib)
« Interface submodule approx. — 0.1 kg (0.22 Ib) 0.1 kg (0.22 Ib)
Order No. Order No.

CP 544 communications
processor

CP 544B communications
processor

752 interface submodule
for 20 mA current loop (TTY)
for V.24/V.28 (RS 232C)

for RS 422-A/RS 485

Memory card
with flash EPROM, 256 Kbyte
with RAM, 256 Kbyte

COM PP parameterization
software

The instruction manual for
COM PP is contained in the
CP 544 manual.

CP 544 adapter cable

to programming device connec-
ting cable

Special driver for CP 544B
(customer-specific protocols)

To be ordered as a separate item:

CP 544/CP 544B manual
German

6ES5 544-3UA11

6ES5 544-3UB11

6ES5 752-0AA12
6ES5 752-0AA22
6ES5 752-0AA43

6ES5 374-2KH21
6ES5 374-2AH21

see Section 7

6ES5 734-4AG00

see Section 7

6ES5 998-2DB11

725, 726, 734 connecting
cables

* 20 mA current loop (TTY)
3. 2 m (10.4 ft)
m (16.4 ft)
10 m (32.8 ft)
50 m (164 ft)
200 m (656 ft)
¢ V.24 (max. 16 m (52 ft))
m (6.56 ft)
3. 2 m (10.4 ft)
m (16.4 ft)
10 m (32.8 ft)
16 m (52.4 ft)
¢ RS 422-A/RS 485
(for CP 524 and CP 544)
m (16.4 ft)
10 m (32.8 ft)
50m (164 ft)
200 m (656 ft)

¢ 20 mA current loop

6ES5 726-1BD20
6ES5 726-1B F00
6ES5 726-1CB00
6ES5 726-1CF00
6ES5 726-1DC00

6ES5 726-8BC00
6ES5 726-8BD20
6ES5 726-8BF00
6ES5 726-8CB00
6ES5 726-8CB60

6ES5 725-7B F00
6ES5 725-7CB00
6ES5 725-7CF00
6ES5 725-7DC00

English 6ES5 998-2DB21 3.2m (10.4 ft) 6ES5 726-3BD20
French 6ES5 998-2DB31 5m (16.4 ft) 6ES5 726-3B FOO
10 m (32.8 ft) 6ES5 726-3CB00
50 m (164 ft) 6ES5 726-3CF00
200 m (656 ft) 6ES5 726-3DC00
e V.24 (max. 16 m (52 ft))
m (6.56 ft) 6ES5 726-4BC00
3. 2 m (10.4 ft) 6ES5 726-4BD20
m (16.4 ft) 6ES5 726-4BF00
10 m (32.8 ft) 6ES5 726-4CB00
20 m (65.6 ft) 6ES5 726-4CC00
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Communications modules

CP 523, CP 524, CP 544 and CP 544B communications processors (continued)

725, 726 and 734 connecting
cables

* 20 mA current loop
(max. 200 m (656 ft))
3.2m (10.4 ft)
5m (16.4 ft)
10 m (32.8 ft)
50 m (164 ft)
200 m (656 ft)

m (6.56 ft)
3. 2 m (10.4 ft)
m (16.4 ft)
10 m (32.8 ft)
( )

16 m (52.4 ft

5m (16.4 ft)
10 m (32.8 ft)
25 m (82 i)

Order No.

6ES5 725-8BD20
6ES5 725-8B F00
6ES5 725-8CB00
6ES5 725-8C F00
6ES5 725-8DC00

6ES5 726-7BC00
6ES5 726-7BD20
6ES5 726-7B F00
6ES5 726-7CB00
6ES5 726-7CB60

6ES5 734-2BF00
6ES5 734-2CB00
6ES5 734-2CC50

(with CP 524 and CP 525 only in
connection with ECMA character
set in the printer) (20 mA current
loop up to 1000 m (3280 ft), V.24
up to 16 m (52.5 ft))
3.2m (10.4 ft)
5m (16.4 ft)
10 m (32.8 ft)
50 m (164 ft)
200 m (656 ft)

Order No.

6ES5 726-5BD20
6ES5 726-5B F00
6ES5 726-5CB00
6ES5 726-5C F00
6ES5 726-5DC00
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Communications modules

CP 2430 communications processor; AS-Interface

4/120

§"

« Two AS-Interface masters on
one module

« Occupies one slot in the
SIMATIC S5

« In 1/O mode, 32 bytes are
used in the 1/O address
space

Both AS-Interface masters
control a separate
AS-Interface segment with up
to 31 AS-Interface slaves
completely independently of
one another

Three variants are available:

« 1/0O mode:
Only accesses to slave data
in the 1/O address space, no
master calls

The CP 2430 is an interface
master module for connecting
the
« SIMATIC S5-115U:
The CP can be used in CP
slots in the central controller
and expansion unit via
adapters

SIMATIC S5-135/-155U:

If used for I/O mode only,
can be used in the I/O slots
in the central unit and ex-
pansion unit; in paging
mode the CP can be used in
CP slots in the central con-
troller and expansion unit

Display of the connected
and activated slaves and
their ready-for-operation
signals

Connection of both AS-Inter-
face lines via connectors
with terminal blocks (solder-
less connection with screw
locking)

Two operating variants:

Data bits of the slaves can
be addressed in the 1/0 ad-
dress space of the PLC.
Master calls are not pos-
sible.

1/0 and paging operation:
Accesses to slave data in
the I/O address space and
master calls via paging ac-
cess

Depending on the configura-
tion of the PLC up to four CP
2430 can be used in the PLC.
Configuration of the CP is not
necessary.

Control of up to 2 x 31
AS-Interface slaves in accor-
dance with the ASi specifica-
tion is implemented.

Up to 496 binary elements
can be controlled if bi-direc-
tional slaves are used.

The supply voltage is moni-
tored on the AS-Interface pro-
file line.

« A pushbutton for each mas-
ter part for switching the op-
erating state and accepting
the existing configuration

« Coding plug for setting ad-
dresses and variants

Access to master calls in ac-
cordance with the ASI specifi-
cation (e.g. writing parame-
ters) is possible

« Paging mode:
Access to slave data and
master calls via paging ac-
cess
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Communications modules

CP 2430 communications processor; AS-Interface (continued)

Access method

Cycle time max.

Transmission medium

Connection method

Cyclical polling-master-slave-me-
thod, cyclical data transfer from
host (PLC, PC)

5 ms with complete configuration
unshielded two-wire cable
(2x1.5 mm?) for data and auxi-
liary power

Contact with the AS-Interface
cables using the penetration me-
thod

Supply voltage

Current consumption

* via backplane bus typ.

 from the AS-Interface max.
shaped cable

Interfaces

 Assignment of I/O address area
in PLC

¢ AS-Interface connection

+5 V DC via backplane bus

700 mA with 5V DC
100 mA per AS-Interface seg-
ment

32 bytes with /O operation
2 x 4-pin socket for connectors
with terminal connections

Number of nodes max. 31

Number of binary sensors/actua- max. 124 (4 x 31) when using 4l, Permissible ambient conditions

tors 40, 21/0- and 2 x 21 modules « Operating temperature 0to 60 °C
max. 248 when using 41/40 « Transport/storage temperature -40to0 +70 °C

‘ modeI‘es _ » Space required 1 slot

Error detection Identification and repetition of Weight 400 g
faulty message frames
Order No. Order No.

CP 2430

Communications processor for
connection of SIMATIC
S5-115U, S5-135U, S5-155U
to AS-Interface,

including connector

6GK1 243-0SA10

Manual for AS-Interface
contains CP 2413/CP 2430/

CP 2433 description,
introduction and basics

incl. software (FB60 + examples)
¢ German

¢ English

¢ French

« |talian

6GK1 971-2SA01-0AA0
6GK1 971-2SA01-0AA1
6GK1 971-2SA01-0AA2
6GK1 971-2SA01-0AA4
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Communications modules

CP 5431 FMS/DP communications processor; PROFIBUS

4/122

The module contains the follo-

wing:

« One microprocessor with
memory

« One receptacle for 376, 377
memory submodule

« One programming device in-
terface

« One interface for PROFIBUS
two-wire line

« One interface for plastic fi-
ber optic cable (PROFIBUS)

The CP 5431 FMS/DP commu-
nications processor handles
data communications via the
PROFIBUS network or via the
PROFIBUS protocol
(PROFIBUS FMS). The func-
tions of a DP master (class 1)
in accordance with EN 50 170
can also be used (combi-
master functions).

The communications proces-
sor relieves the program-
mable controller of a consid-
erable proportion of
communications tasks.

It is programmed using the
COM 5431 FMS/DP parame-
terization software with opera-
tor prompting (see Section 7).

The CP 5431 FMS/DP commu-
nications processor is used
for connecting the
« S5-115U/H,
» S5-135U and
« S5-155U/H
programmable controllers to
the PROFIBUS network.

Operator controls and indica-
tors on the front panel:
« "RUN” - "STOP” switch
« LEDs for Stop, Run and
CP fault

The transmission rate can be
set via the software (9.6, 19.2,
93.75, 187.5, 500 kbit/s or
1.5 Mbit/s). The preferred
transmission rate of 187.5
kbit/s is preset.

Standard function blocks for
the user program are avail-
able for data communications
with the CPU (see Section 7).

Functions of the
CP 5431 FMS/DP in accor-
dance with EN 50 170:

« FDL interface:
Direct access to layer 2 ser-
vices (PROFIBUS layer 2);
PLC-PLC connections

The programmable controller
with the CP 5431 FMS/DP
acts as a master on the
PROFIBUS network.

The module requires one slot.

« Global I/O interface: Auto-
matic transmission of 1/O
areas with global 1/O

« Distributed /O interface:
Automatic transmission of
1/O areas to PROFIBUS DP
slaves

« Programming device inter-
face for local and remote
programming via the net-
work

« Clock functions: Network-
wide clock synchronization

« FMS user interface
(PROFIBUS FMS)

« Cyclic I/O interface: Auto-
matic transmission of 1/O
areas with cyclic interface
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Communications modules

CP 5431 FMS/DP communications processor; PROFIBUS (continued)

PROFIBUS overview
Access method

Transmission rate
Transmission mode
Number of nodes max.

Protocols

PROFIBUS electrical
Connection of nodes via
Topology

Transmission medium

Max. distance between 2 nodes

PROFIBUS optical
Connection of nodes
Topology

Transmission medium

 Token passing between the
active nodes

* Master-slave between active
and passive nodes in acc.
with EN 50170

9.6 to 1500 kbit/s, selectable

Bit-serial
127 (32 per segment)

PROFIBUS-FMS
PROFIBUS-DP

RS 485 bus terminal
Row/tree structure
Twisted pair cable

9.6 km
at 9.6 kbit/s

Optical Link Modules
Line, ring or star structure

Glass fiber Plastic fiber
optic optic
62.5/125 um  980/1000 um

Max. distance between 2 OLMs

Possible connections
« No. of optical channels
OLM P3/S3
OLM P4/S4
OLM P4/S4 electrical channels

5431 FMS/DP comm. processor
Supply voltage
Current consumption

« At5V
c At24V

Connection to
* PROFIBUS (RS 485)
* PROFIBUS (plastic)

¢ Programming device/diagnostics
interface

Permissible ambient conditions

» Operating temperature

« Transport/storage temperature

Space requirements

Weight
¢ Module
¢ Memory submodule

Glass fiber Plastic fiber
optic optic
2850 m (9348 ft) 53 m (173.8 ft)

+5V+5%; +24V + 25/-156%

450 mA

70 mA with RS 485,

Average 100 mA, using both
current sources of the program-
ming device interface (termina-
ting resistance irrelevant)

9-pin sub D socket
Plastic fiber optic cable,
HP-duplex

15-pin sub D socket

0°Cto+55°C
-40°Cto +70°C

1 slot

0.4 kg (0.88 Ib)
0.1kg (0.22 Ib)

CP 5431 FMS/DP
communications processor
SINEC L2 interface module for
S5-115U/H, S5-35U, S5-155U/H

COM 5431 FMS/DP
parameter asgmt software

CP 5431 FMS/DP manual
German

English

French

376 memory submodule (EPROM)
16 Kbyte
32 Kbyte
64 Kbyte

377 memory submodule (RAM)
16 Kbyte
32 Kbyte
64 Kbyte

RS 485 bus terminal for
PROFIBUS
with connecting cable
1.5m (4.92 ft)
3.0m (9.84 ft)

Bus cable?)?) 2-wire, shielded
Bus cable, halogen—free
2-wire, shielded

Order No.

6GK1 543-1AA01

see Section 7

6GK1 970-5AB01-0AAQ
6GK1 970-5AB01-0AA1
6GK1 970-5AB01-0AA2

6ES5 376-1AA11
6ES5 376-1AA21
6ES5 376-1AA31

6ES5 377-1AA11
6ES5 377-1AA21
6ES5 377-1AA32

6GK1 500-0AA00

6GK1 500-0AB00

6XV1 830-0AH10
6XV1 830-0CH10

Bus cable with PE coatingl?3

2-wire, shielded

Bus cable (buried) 2)3)

2-wire, shielded

Trailing cable 23

2-wire, shielded

Bus cable for festoon

mounting 23)

2-wire, shielded

Bus cable for PROFIBUS-PA

* blue, for applications in hazard-
ous areas

« black, for applications in non-
harzardous areas

FIBER OPTIC CABLE 2

standard cable, splittable

without connector, sold by the

meter, max. 400 m (1312 ft)

FLEXIBLE FIBER 2)

OPTIC CABLE

trailing cable, splittable

without connector, sold by the

meter, max. 200 m (656 ft)

BFOC connector; single

for FIBER OPTIC CABLE, stan-
dard cable and trailing cable
Additional fiber optic cables,

PROFIBUS fiber optic network
components and PC modules

Order No.

6XV1 830-0BH10

6XV1830-3AH10

6XV1 830-3BH10

6XV1 830-0AH10

6XV1 830-5AH10

6XV1830-5BH10

see Section 10

see Section 10

6GK1 901-0DA00-0AAQ

see Catalog IK 10

1) Up to 187.5 kbit/s
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Communications modules

CP 1430 TF/CP 1430 TCP/CP 1473 MAP communications processors; Industrial Ethernet

4/124

CP 1430 TF/1430 TCP com-

munications processor

Two versions of the

CP 1430 TF communications

processor are available:
for using the SEND/RECEIVE
interface or few TF connec-
tions; up to 64 ISO transport
connections (for SEND/RE-
CEIVE) or up to 16 TF con-
nections.

for high-end applications,
many TF connections and
high real-time accuracy
(1 ms), up to 100 TF con-
nections or up to 100 ISO
transport connections (for
SEND/RECEIVE).

The CP 1430 TF, the CP 1430
TCP and CP 1473 MAP han-
dle data communications with
the entire network completely
autonomously. All layers of
the ISO 7-layer reference
model are implemented. The
communications processors
therefore relieve the program-
mable controller of a large
proportion of communications
tasks.

The PG 720, PG 720 C,

PG 740 and PG 760 program-
ming devices can be con-
nected directly to the Indus-
trial Ethernet. In this way, all
programmable controllers

CP 1430 TF/1430 TCP com-
munications processor
The CP 1430 TF/1430 TCP
communications processor is
used for connecting the

« S5-115U/H,

« S5-135U and

« S5-155U/H

programmable controllers to
the Industrial Ethernet cell
network in accordance with
|IEEE 802.3.

Mit dem CP 1430 TF kédnnen
Kommunikationen in Local
Area Networks (LAN) aufge-
baut werden.

Mit dem CP 1430 TCP kénnen
Kommunikationen tber Wide
Area Networks (WAN) reali-
siert werden.

The CP 1430 TF and CP 1430
TCP communications proces-
sor have the following inter-
faces:

« 15-pin sub D socket
(push-locking) for connec-
tion to Industrial Ethernet;
switchable to AUI or Indus-
trial Twisted Pair

« 15-pin sub D socket
(screw-locking) for connec-
tion to programming de-
vices.

Operator controls and indica-

tors on the front panel:

« "RUN” - "STOP” switch

« LEDs for indicating the
"STOP”, "RUN", "FAULT”
and "15 V” states

The module requires one slot.

The CP 1473 MAP is pro-
grammed using the COM
1473 parameterization soft-
ware with operator prompting.
The CP 1430 TF and the CP
1430 TCP is programmed us-
ing the COM 1430 TF or COM
1430 TCP parameterization
software. Standard function
blocks for the user program
are avail-able for data inter-
change with the CPU (see
Section 7).

can be programmed remotely.
Using the programming de-
vice multiplexer (see Section
8), several modules can be
programmed via one inter-
face.

CP 1473 MAP communica-
tions processor

The CP 1473 MAP commu-
nications processor is used
for connecting the

« S5-115U/H,

« 55-135U and

» S5-155U/H

programmable controllers to
the international standard
MAP 3.0 Ethernet network.

CP 1473 MAP communi-
cations processor
The communications proces-
sor has two interfaces:
« 25-pin sub D socket for con-
nection of the PG 720,
PG 720 C, PG 740 and
PG 760 programming de-
vices
« 15-pin sub D socket for con-
nection to Industrial Ethernet

Operator controls and indica-

tors on the front panel:

« "RUN” - "STOP” switch

« "RESET” pushbutton

« LEDs for indicating the
"STOP” and "RUN” states

The module requires two
slots.

See Section 10 as well as
Catalog IK 10 for further de-
tails of the Industrial Ethernet
LAN as well as of PC modu-
les.
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Communications modules

CP 1430 TF/CP 1430 TCP/CP 1473 MAP communications processors; Industrial Ethernet (continued)

Industrial Ethernet electrical
Topology

Transmission medium
Transmission rate
Transmission mode

Max. distance between
2 random terminals

Max. number of nodes

Allocation method

Industrial Ethernet fiber optic
Topology

Transmission medium

Transmission rate
Transmission mode

Max. distance between
2 random terminals

Max. number of nodes

Allocation method

CP 1430 TF/CP 1430 TCP/
CP 1473 MAP
communications processors

Current consumption
* CP 1430 TF/CP 1430 TCP with-
out transceiver

ats5Vv max.

* CP 1430 TF/CP 1430 TCP with
transceiver

ats5Vv max.
at24 Vv max.

¢ CP 1473 with 15V module

ats5Vv max.

Space requirements
* CP 1430 TF with transceiver
* CP 1473 MAP

Weight
*« CP 1430 TF/

CP 1430 TCP approx.
¢ CP 1473 MAP approx.

Bus structure

Triaxial cable 50 ohms
10 Mbit/s

Bit-serial

0.5 km (0.3 miles) without repeater
1.8 km (1.1 miles) with 2 repeaters
3 km (1.8 miles) with 4 repeaters
and 2 x 500 m (1640 ft) fiber opitc
cable

100 nodes per segment
1024 nodes for the whole network

CSMA/CD in acc. with I[EEE 802.3
(Ethernet)

Star structure

Fiber optic cable,
fiber 62.5/125 um

10 Mbit/s
Bit-serial

Max. 4.6 km (2.7 miles) with
1 active star coupler

1024 nodes for the whole network

CSMA/CD in acc. with I[EEE 802.3
(Ethernet)

1.7A

3.2A
100 mA

4.2 A (2.6 A without transceiver
load)

1 slot
2 slots

0.7 kg (1.54 Ib)
0.85 kg (1.87 Ib)

Transceiver
Supply voltage

Current consumption

Connectors

¢ For connection to
Industrial Ethernet

¢ For connection to terminal

Dimensions (W x H x D) in mm (in)

Weight approx.
Repeater

Supply voltage

Current consumption 111« may,

Dimensions (W x H x D) in mm

Weight

SSV 104 fan-out unit

Supply voltage

Power input

Dimensions (W x H x D) in mm

Weight (of desktop unit)

approx.

approx.

9to 15V DC

250 mA (with 1 interface)
490 mA (with 2 interfaces)

SINEC bus connector with coa-
Xial socket

15-pin sub D plug

180 x 85x 45 (6.92x 326 x 1.73)
0.64 kg (1.4 Ib)

120/220 V AC
on request
on request

on request

100 to 240V AC
40W

432 x 46 x 252
2.1 kg (4.62 Ib)
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CP 1430 TF/CP 1473 MAP communications processors; Industrial Ethernet (continued)

Communications processor
« CP 1430 TF Basic

« CP 1430 TF Extended

COM 1430 TF parameter
assignment software

CP 1430 TF/COM 1430 TF manual
German

English

French

Italian

CP 1430 TCP
communications processor

COM 1430 TCP parameter
assignment software

CP 1430 TCP/COM 1430 TCP
manual

German

English

CP 1473 MAP
communications processor

COM 1473 TCP parameter
assignment software
with CP 1473 MAP manual

CP 1473 MAP manual
German
English

Connecting cable PG 7xx/CP 1473
25m (8.2t

CP-PLC cable
for $5-115U/135U/155U
0.6m (1.97 ft)

376 memory submodule (EPROM)
for CP 1473 MAP

16 Kbyte

32 Kbyte

64 Kbyte

Memory card

for CP 1430 TF, long format,
flash EPROM, 256 Kbyte (16 bit)
RAM, 256 Kbyte (16 bit)

Bus transceiver

for Industrial Ethernet

lets you connect a terminal to Indu-
strial Ethernet, incl. assembly instruc-
tions in German, English, French

Order No.

6GK1 143-0TA02
6GK1 143-0TB01

see Section 7

6GK1 970-1TA43-0AA0
6GK1 970-1TA43-0AA1
6GK1 970-1TA43-0AA2
6GK1 970-1TA43-0AA4

2XV9 450-1AU00

see Section 7

2XV9 450-1AU03
2XV9 450-1AU02

6GK1 147-3MA00

see Section 7

6GK1 970-1MA73-0AA0
6GK1 970-1MA73-0AA1

6XV1 800-6CH25

6XV1 800-6FE60

6ES5 376-1AA11
6ES5 376-1AA21
6ES5 376-1AA31

6ES5 374-2KH21
6ES5 374-2AH21

6GK1 901-0AA00-0AA0

Bus transceiver w/ 2 interfaces
for Industrial Ethernet

lets you connect two terminals to
Industrial Ethernet, incl. assembly
instructions in German, English,
French

SIBUKO transceiver package 2

for Industrial Ethernet

consisting of:

1 tapping mechanism,

1 transceiver,

2 dust protectors for transceiver, 1

mounting plate for transceiver,

1 permanent mounting set for
transceiver cable,

1 instruction (German, English,

French)

Terminating resistors (2)
for Industrial Ethernet

Coaxial connector
(N connector; 2)
for 727-0 bus cable

Repeater

SSV 104 fan-out unit
for connecting a maximum of
8 nodes to Industrial Ethernet

727-1 connecting cable
for connecting transceiver to node
Length 3.2m (11 ft)
10m (32 ft)
15 m (49 ft)
20 m (65 ft)
32m (105 ft)
50 m (164 ft)

727-0 bus cable
sold by the meter, without connec-
tor; length to be specified in m

725-0 connecting cable

for connecting the CP 1430 TF to

the module to be programmed

(for remote programming)

Length 0.9m (2.9 1t)
2.5m (8.2 ft)

Order No.

6GK1 901-0AA00-0ACO

6GK1 100-0AB00

6ES5 755-3AA11

6ES5 755-4AA11

6ES5 755-1AA12
6GK1 104-0AA00

6ES5 727-1BD20
6ES5 727-1CB00
6ES5 727-1CB50
6ES5 727-1CC00
6ES5 727-1CD20
6ES5 727-1CF00

6ES5 727-0AA11

6ES5 725-0AK00
6ES5 725-0BC50
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The 135U/155U central con-

troller comprises:

« 21 free slots

« 1 power supply chassis with
built-in fan

$5-135U, S5-155U
Depending on the extent of
the automation task, the cen-
tral controller can be
equipped with the following
CPUs:

« CPU 948 (max. 4)

« CPU 928B (max. 4)

« CPU 928 (max. 4)

« CPU 922 (max. 4)

Central controllers/Expansion units

The 135U/155U central con-
troller can be used optionally
for the construction of a
S5-135U, S5-155U or
S5-155H programmable con-
troller.

All CPUs can also operate
jointly in multiprocessor
mode. When more than one of
these central modules is used
a 923A/923C coordinator is
required (see page 4/30).
S$5-155H

One CPU 948R can be used
per central controller.

Two 135/155U central control-
lers are required for a
S5-155H programmable con-
troller.

Power supply chassis

« Redundant two-out-of-three
fan concept;
Should one fan cease oper-
ating the speed of the other
fans is increased thus enab-
ling the programmable con-
troller to continue operation.
The defective fan can be re-
placed while the controller is
in operation

« Redundant one-out-of-two
battery concept;
In the case of a failure of the
main battery (Li battery) the
accu battery switches on
automatically for a period of
three weeks

« Mains buffering to NAMUR:
20 ms

« Enhanced electromagnetic
compatibility (EMC)
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Central controllers/Expansion units

135U/155U central controller (continued)

Note the respective slot requirements of the modules!

Slot No.

19

27

35

43|51|59|67|75|83|91|99|107

115

123

131

139

147|155|163

923 A/C coordinator

CPU 922, CPU 928A, CPU 928B

CPU 948

IM 300-5, IM 301-5 interface modules?

IM 300-3, IM 301-3, IM 304, IM 308, IM 308-B
interface modules

IM 308-C, IM 307") interface modules

Digital input modules, digital output modules

Analog input modules, analog output modules

Intelligent I/O modules

For slot assignment, see Section 11

Communications processors3)

For slot assignment, see Section 11

Hardware interrupt processing

PG MUX function via 923C coordinator

Floating operation

1) Jumper selection on the IM 307 must be observed.
Interrupt transfer is only possible on slots 107 to 131.

2) In the case of 135U with Order No. 6ES5 135-3UA42 only slot 163.

3) Note the functions given in the lower half of the table.

Note the respective slot requirements of the modules!

Slot No.

43|51 |59|67|75|83|91|99|107

115

123

131

139

147|155(163

CPU 946R%

Communications processor®)

For slot assignment, see Section 11

Intelligent I/O modules

For slot assignment, see Section 11

IM 301-3, IM 304-3, IM 308-3, IM 308-B
interface modules

IM 300-5, IM 301-5 interface modules

IM 304 or IM 342R interface module for linking
the central controllers”)

Digital input modules®), digital output modules

Analog input modules, analog output modules

IM 308-C, IM 307

4
5
6
7

Occupied slots.

4/128

Redundant operation of digital input modules is not possible with an input voltage of 115/230 V AC.
The space requirements for the separate modules must be taken into account
Subunit A with IM 324R, subunit B with IM 304.
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135U/155U central controller (continued)

Multiprocessor operation
When using several CPUs,
every single one processes
the tasks assigned to it inde-
pedently from the others. Ev-
ery CPU features its own user
program memory, own time
and count cells and own bit
memories.

Central controllers/Expansion units

In a time sharing process the
coordinator assigns the ac-
cess to the internal S5 bus
cyclically to the individual
CPUs. Thus, data collision on
the bus is prevented.

Additionally, the coordinator is

the intermediate memory for
the communication of the

CPUs with each other. Two al-
ternatives are available for
that:

« The coupling bit memory ex-
change for small amounts of
data suppored by the sys-
tem program of the CPUs

« The multiprocessor commu-
nication for large amounts of
data

135U/155U central controller

without CPU, without backup

battery, with power supply

* 230/120 VAC, 5 V/18 A,
15V/0.5 A, 24 V/1 A1)

e 230/120 VAC; 5 V/40 A,
15V/2A, 24V/28 A

* 24V DC; 5V/18 A,
15V/0.5A, 24 V1 A

* 24V DC;5V/40 A,
15V/2 A, 24 V/2.8 AD

135U central controller
without CPU, without backup
battery

*« 24V DC;5V/10A

Order No.

6ES5 188-3UA12

6ES5 188-3UA22

6ES5 188-3UA32

6ES5 188-3UA52

6ES5 135-3UA42

Backup battery (lithium battery)

To be ordered as a separate item:
S$5-135U/155U system manual

Additional manuals
Replaceable fan

Accessories, spare parts

Order No.

6EW1 000-7AA

see page 4/155
see page 4/155
6ES5 988-3NB41
see page 4/155

1) Also for S5-155H
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Central controllers/Expansion units

155H central controller

Pay attention to the number of slots required!

The central controller 155H is
a module subrack divided into
two halves. It has

+ 10 slots (left half)

« 11 slots (right half)

Of these slots two each are
used for the power supply,
two for the CPU and one for
the IM 324R/IM 304.

The ZG155H central controller
is suitable for building a com-
plete S5-155H programmable
controller in a module sub-
rack.

Five (left half) or six (right
half) free slots are therefore
available.

The 155H is supplied with two
24V DC; 5V,14A power sup-
plies and a fan subassembly.

One or two backup batteries
per power supply can also be
ordered to back up the CPU
(redundant backup).

Slot 31111927 |35

43

51|59 |67|75(83|91|99

107115

123|131]139|147|155|163

Power supplies

CPU 948R/RL

Communications processor

Signal preprocessing modules

Interface modules IM 304, IM 324 R

Interface module IM 304

Interface module IM 308

Digital inputs/outputs

Analog inputs/outputs

155H central controller

without CPU; without backup bat-
tery, with two power supplies
24V DC;5V/14 A

Order No.

6ES5 188-3UH31

To be ordered as a separate
item:

S$5-155H manual

(with description of the 155H)

Order No.

see Page 4/155

Backup battery 6ES7 971-0BA00 Other manuals see Page 4/155
Accessories, parts see Page 4/155
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The 183U expansion unit

comprises:

« 21 free slots

« 1 built-in power supply
chassis with fans

The 183U can be centrally

connected to the central

Note the respective slot requirements of the modules!

Central controllers/Expansion units

The 183U expansion unit is
designed for centralized and
distributed connection to cen-
tral controllers. It is also suit-
able for the centralized con-
nection to distributed
expansion units for S5-135U
and S5-155U.

controller or to other expan-
sion units with the IM 312 in-
terface module. In addition
the 183U can be connected
distributed to central control-
lers with the IM 310,

IM 314, IM 317 and IM 318 in-
terface modules.

A hardware interrupt is not
possible in the 183U expan-
sion unit. No battery backup
is provided for the RAM.

Slot No. 3 |11|19|27|35|43|51|59|67|75|83|91 |99 |107 123|131|139(147|155|163

IM 300 interface module
IM 310, IM 314, IM 317 or IM 318 interface modules
IM 312-3 interface module
Digital input modules, digital output modules
Analog input modules, analog output modules
Intelligent I/O modules For slot assignment, see Section 11
313 monitoring module

Order No. Order No.

183U expansion unit

with power supply

* 230/120 VAC; 5 V/18 A,
15V/0.5 A, 24V/1 A

« 24V DC;5V/18A, 15V/0.5A,
24V A

6ES5 183-3UA13

6ES5 183-3UA22

To be ordered as a separate item:
$5-135U/155U system manual

Additional manuals

Accessories, spare parts

see page 4/155
see page 4/155
see page 4/155
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Central controllers/Expansion units

184U expansion unit

The 184U expansion unit
comprises:

« 21 free slots

« 1 fan subassembly

The 184U can be centrally

The 184U expansion unit is
designed for the centralized
connection to central control-
lers and expansion units with
power supply chassis for
S5-135U and S5-155U.

A power supply chassis is not

required because the expan-
sion unit is supplied via the
connecting cable for the

IM 312-5 interface module.

A hardware interrupt is not
possible in the expansion
unit. Modules with RAM bak-
kup cannot be implemented
because there is no battery

connected to the central con- tt;acekup for the supply vol-
troller or to other expansion ge.
units by using the IM 312 in-
terface module.
Note the respective slot requirements of the modules!
SlotNo. | 3 |11 19|27 |35|43|51|59|67|75|83| 91|99 |107|115/123|131|139|147|155|163
IM 312-5 interface module
Digital input modules, digital output modules
Analog input modules, analog output modules
Intelligent I/O modules For slot assignment, see Section 11
313 monitoring module
Order No. Order No.
184U expansion unit To be ordered as a separate item:
without power supply S§5-135U/155U system manual see page 4/155
‘ W?th 230/120V AC fan AR IR Additional manuals see page 4/155
« With 24 V DC fan 6ES5 184-3UA21
Accessories, spare parts see page 4/155
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The EG 185U expansion unit

comprises:

« 21 free slots

« 1 built-in power supply
chassis with fans

The EG 185U can be con-

nected distributed to central

controllers or other expansion

Note the respective slot requirements of the modules!

Central controllers/Expansion units

The EG 185U expansion unit
is suitable for the distributed
connection to central control-
lers and other expansion units
S5-135U/155U. In addition,
the EG 185U makes switched
I/O design possible in the
case of the fault-tolerant
S5-155H programmable con-
troller.

units with the IM 314, IM 317
and IM 318 interface mod-
ules.

All intelligent I/O modules (IP)
and communications proces-
sors (CP) can be connected
in the EG 185U.

Up to 8 communications pro-
cessors can be programmed
via an interface if a 923C
coordinator is used.

A hardware interrupt is not

possible in the EG 185U ex-
pansion unit. A backup bat-
tery is provided for the RAM.

SlotNo. | 3

11

27

35

43|51]59|67|75|83|91|99

107|115

123]131(139(147|155|163

923 C coordinator

IM 300-5 interface module

IM 314, IM 317 or IM 318 interface modules

IM 308-A interface module

Digital input modules, digital output modules

Analog input modules, analog output modules

Intelligent I/O modules

For slot assignment, see Section 11

Communications processors

For slot assignment, see Section 11

IM 314R interface module (for the S5-155H)

313 monitoring module
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Central controllers/Expansion units

185U expansion unit (continued)

Note the respective slot requirements of the modules!

SlotNo. | 3

19

27

35

43151|59|67|75|83|91|99

107|115

123]131|139(147|155|163

IM 300-5C, IM 308 interface modules;

313 monitoring module

IM 314R interface module

Digital input modules, digital output modules

Analog input modules, analog output modules

Intelligent I/O modules

For slot assignment, see Section 11

Communications processors

For slot assignment, see Section 11

IM 308-C interface modules?)

1) Operation in EU only in combination with S5-155H

185U expansion unit
with power supply,
without backup battery
e 230/120V AC; 5V/18A,
15V/0.5A, 24V/1A

24V/2.8A

* 24V DC; 5V/18A, 15V/0.5A,
24V/1A

* 24V DC; 5V/40A, 15V/2A,
24V/2.8A

Backup battery (lithium battery)

* 230/120V AC; 5V/40A, 15V/2A,

Order No.

6ES5 185-3UA13

6ES5 185-3UA33

6ES5 185-3UA23

6ES5 185-3UA43

6EW1 000-7AA

To be ordered as a separate item:
$5-135U/155U system manual

Additional manuals

Accessories, spare parts

Order No.

see page 4/155
see page 4/155
see page 4/155
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The 187U expansion unit
comprises:

« 11 free slots

A power supply chassis, fan

and wiring duct are not avail-
able.

Central controllers/Expansion units

The 187U expansion unit can
be centrally connected to
central controllers or other ex-
pansion units with the IM 312
interface module.

The power supply is delivered
by the connecting cable of the
IM 312-5 interface module.

The 187U expansion unit is
designed for the centra-lized
connection to central control-
lers and expansion units with
power supply chassis for
S5-135U and S5-155U.

A hardware alarm is not pos-
sible in the 187U expansion
unit. No battery backup is
provided for the RAM.

Note the respective slot requirements of the modules!
SlotNo. | 3 | 1119 | 27|35 | 43| 51| 59| 67| 75|83 | 91| 99|107/115/123|131| 139 147| 155|163

IM 312-5 interface module
Digital input modules, digital output modules
Analog input modules, analog output modules
313 monitoring module

Order No. Order No.
187U expansion unit 6ES5 187-5UA11 Additional manuals see page 4/155

To be ordered as a separate item:
S§5-135U/155U system manual

see page 4/155

Accessories, spare parts

see page 4/155
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Power supply modules

Power supply chassis

Power supply 6ES5955 -3LC41 -3LF41 -3LNC41 -3NF41 -3NA12 -7NC11
chassis
Installed in ZG 135U/155U ZG 135U/155U ZG 135U/155U ZG 135U/155U ZG 135U ZG 155H
EG 183U EG 185U EG 183U EG 185U
EG185U EG 185U
Input voltage
« Rated value 230 V120V AC 24V DC 24V DC 24V DC DC 24V
* Permissible range 187 to 264 V/93 to 132 V 18t0 33V 18t0 33V 20to 30V 18t0 33V
(including ripple)
Line frequency
* Rated value 50 Hz
« Permissible range 47 to 63 Hz
Input current
« Rated value 1.5A (230 V)/ 2.6 A (230 V)/ 95A 20A 4.8A 14 A
25A (120 V) 45A (120 V)
« Inrush current max. 26 A for 100 us 25 A for2 ms 100 Afor 100 us 200 A for 1 ms 100 A 100 A
12 - t value of inrush current 4 A2 5.2 A%s 2,7 A2%s 18 A2s 20 A2s 2.7 A%s
Stored energy time in the event 20 ms 20 ms 20 ms 20 ms 5ms 5/20 ms
of power failure (settable)
Message via separate floating Fan failure (1 fan), Fan failure, Fan failure,
contacts Fan failure (2 or 3 fans), Battery failure Battery failure
Battery failure
Number of outputs 3 (outputs A1/A2/A3) 2 2
Output voltage (A1/A2/A3)
« Rated value 5.1V DC/24V DC/15V DC 5.1V DC/24V 5.1V DC/24V DC
« Tolerance +0.5%/(+ 25 %, -12.5 %)/ +5 % DC -05%, + 2%
+0.5% (+25%, -12.5%)
(+ 25 %, - 24 %)
Output current (A1/A2/A3)
* Rated value 18 A/1 A0S A 40 A/2.8 A2 A 18 A/1 A0S A 40 A/2.8 A2 A 10A/0.4 A 14 A/O,1 A
¢ Permissible range 0.5t0 18 A 16t040 A 0.5t0 18 A 16t040 A Oto 10 A 0.2t0 14 A
Galvanic isolation Yes No Yes
Main buffering Li battery (3.6 V; 5 Ah) Li battery Li battery
(3.6 V; 5 Ah) (3.6 V; 1.9 Ah)
Reserve buffering Accumulator = Li battery
(3.6 V; 1.2 Ah) (3.6 V; 1.9 Ah)
Input for monitoring the Yes No No
load voltage 24 V
Aucxiliary voltage
¢ 15V+£0.5% 05A 2A 05A 2A — —
24V + 25 %/- 125 % 1A 28A 1A 28A 0.4A 1A
Power loss max. 80 W 147 W 90w 1583 W 50 W 50 W
Number of integrated fans 3 (2-out-of-3 fan concept; fans can be exchanged during operation) 2 —
Weight approx. 5.8 kg (12.7 Ib) 3.8 kg (8.4 Ib) 1.3 kg (2.9 Ib)
15 V submodule 6ES5 956-0AA12 (for power supply only 6ES5 955-3NA12)
Can be installed in Power supply chassis
Input voltage 24 V auxiliary voltage of the power supply chassis
Input current approx. Equal to output current
Output voltage
* Rated value +15V
« Tolerance +05%
Output current max. 05A
Weight approx. 0.2 kg (0.4 Ib)
Note:

The power supply units can be switched from 230 V to 120 V supply voltage. 5 V and 15 V ouput voltages are stabilized,

the 24 V output voltage is roughly stabilized.

4/136

Siemens ST 50 - 1998




SITOP load power supplies

Siemens ST 50 - 1998

© Siemens AG 2007

The SITOP power family of
power supplies is designed
for supplying electrical consu-
mers such as actuators or
transmitters. The SITOP
power family offers a uniform
range of regulated power sup-
plies, from 2 Ato 40 A, for
every application.

Power supply modules

The 24 V power supplies of

the SITOP family have the fol-

lowing characteristics:

« High efficiency, up to 90%

« Easy mounting on standard
rails or on a mounting plate

« Low space requirements

« Accurate output voltage

The SITOP power basic line
(24 V/2 A'to 40 A) has been
specially developed and opti-
mized for industrial use. The
units are used as load power
supplies and for supplying
electronic modules with a nar-
row input voltage range. It has
excellent control characteris-
tics, without the need for op-
tional extras at additional

The SITOP power special line
(24 V/5 Ato 10 A) is, like the
basic line, specially designed
for industrial use. The units
are particularly suitable for
use with distributed 1/O

(5A, 10 A) and for supplying
the ASI bus (2.4 A). The spe-
cial feature of these units is
the extremely narrow and
rigid metal case.

The units of the SITOP power
universal line (24 V /2.5 Ato
4 A) have been developed for
applications with demanding
technical requirements. Inter-
ference suppression to class
B guarantees minimal emitted
interference. This means that
in addition to industrial opera-
tion, the units are also suit-
able for domestic use, i.e. in
building services automation.

« Minimal residual ripple

« Integrated short-circuit
protection

« Safe electrical isolation

« Compliance with national
and international standards

cost. With no more than the
essential functions, these
units represent the optimum
solution for industrial custom-
ers in terms of price and
technology.

It allows installation in ap-
plications requiring a low
mounting depth, i.e. in ma-
chines, tight spaces, U-pro-
files and switch-boxes at the
machine.

For the basic technical speci-
fications, see the following
page.
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Power supply modules

SITOP load power supplies (continued)

Equipment series basic line special line universal line
SITOP power 24 V/2 to 40 A SITOP power 24 V/5to 10 A SITOP power 24 V/2.5t0 4 A
Rated supply voltage 120/230 V AC to 3 400 V AC 120/230 V AC 120/230 V AC

Stored energy time in the event >20ms; >3ms >20ms > 20 /30 ms (at 120/187 V)
of power failure
Line frequency
« Rated value 50/60 Hz 50/60 Hz 50/60 Hz
« Permissible range 47 to 63 Hz 47 to 63 Hz 47 to 63 Hz
Output voltage
» Rated value 24V DC 24V DC 24V DC
* Tolerance +3%; 1% +3% +1%
* Residual ripple <150 mV <150 mV <50 mV
Efficiency, approx. 83 % to 89 % 87 % 10 89 % > 85 %
Line frequency
« Rated value 50 Hz
« Permissible range 47 to 63 Hz
Output current
« Rated value 2t040 A 5t0 10A 25t04A
* Range 0to 40 A Oto 10 A 0to4 A (up to 50 °C)
Short-circuit protection Electronic Electronic Electronic
Degree of protection (IEC 536) Class | Class | Class |
Galvanic isolation Yes Yes Yes
(SELV in acc. with EN 60950)
Radio interference suppression Class A Class A (EN 55011) Class B (VDE 0871)
Degree of protection (IEC 529) IP 20 and IP 00 IP 20 IP 20
Ambient temperature Oto+ 60 °C Oto+ 60 °C Oto+60°C
Weight 0.5t0 7 kg 0.7to 1.2kg 0.5kg
Order No. Order No.

Power supply

SITOP power basic line
Single-phase, 24 V/2 A
Single-phase, 24 V/5 A
Single-phase, 24 V/10 A
3-phase, 24 V/20 A
3-phase, 24 V/40 A

Power supply

SITOP power special line
Single-phase, 24 V/5 A
Single-phase, 24 V/10 A
DC/DC, 30 V/2.4 A

6EP1 331-1SL11
6EP1 333-1SL11
6EP1 334-1SL11
6EP1436-1SL11
6EP1 437-1SL11

6EP1 333-1AL11
6EP1 334-1AL11
6EP1632-1AL01

Power supply

SITOP power universal line
Single-phase, 24 V/2.5 A
Single-phase, 24 V/4 A
Single-phase, 24 V/20 A
3-phase (500 V), 24 V/20 A

6EP1 332-1SH11
6EP1 332-1SH21
6EP1 336-1SHO1
6EP1 436-1SHO1

Further information can be found in the catalog for systems engineering KT 10.
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connect the various expan-
sion units to the central con-

Interface modules

connecting cables used to trollers.
Conf|ggr§t|0n/ Central controller Expansion unit CemmEsing elsls
transmission mode
Z;%?rr;g:abf Interface module EU type ER type Interface module Type
P type for S5-135U, for S5-115U/H/F type Length
S5-155U/H
Centralized S5-135U IM 300-3 EU 183U — IM 312-3 0.5 m?
upto2m (6.5 ft), S5-155U 0.95 m?
asymmetrical S5-155H1),
IM 300-5 EU 184U — IM 312-5 0.5m?2
(-5CA11) EU 187U 1.5m2
IM 300-5 — ER 701-1 IM 306 705-0/
(-5LB1) 05..25m
IM 301-3 EU 183U — 1M 312-3 0.5m?
0.95 m?
IM 301-5 EU 184U — IM 312-5 0.5m?2
EU 187U 1.5m?)
Centralized and S5-135U IM 301-3 EU 183U IM 312-3 0.5m?
distributed up to 100 m ~ $5-155U 0.5 m?
(328 ft), symmetrical S5-155H1),
IM 301-3 EU 183U ER 701-2 IM 310 705-0/
ER 701-3 1..100m
IM 301-5 EU 184U IM 312-5 0.5m?
EU 187U 1.5m?)
Distributed up S5-135U IM 304 EU 183U ER 701-2 IM 314 721-0/
to 500 m (1640 ft), S5-155U EU 185U ER 701-3 1..500m
symmetrical S5-155H1),
S5-155H3) EU 185U ER 701-3H IM 314R 721-0/
1..500m
Distributed up S5-135U IM 308 EU 183U ER 701-2 IM 318-3 Shielded, twisted
to 3000 m (9840 ft), S5-155U EU 185U ER 701-3 2-wire cable
serial electrical S5-155H1),
ET 100U IM 318-8
Distributed S5-135U IM 307 EU 183U ER 701-2 IM 317 722-2
50 ... 1500 m S5-155U EU 185U ER 701-3 IM 307 (fiber optic cable)
(164 ... 4920 ft) $5-155H1), (IM 307 not in
(each between 2 ER 701-2)
interface modules),
serial optical

1) S5-155H with two-channel I/O modules (fully redundant configuration) or single-channel/single-sided 1/0O configuration.
2) At its one end, the cable is permanently connected to IM 312, at the other end it is provided with a plug connector for connection to IM 300-, or IM 301-.

3) S5-155H with single-channel I/Os (switched).
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IM 300 and IM 312 interface modules; centralized configuration

The IM 300 interface module
must be plugged into the slot
provided in the central con-
troller. The IM 312 interface
module is plugged into the
expansion unit. Up to four

IM 300 interface modules can
be used in the central control-
ler, however, not more than
two IM 300-5 in the

ZG 135U/155U.

One IM 300 interface module
can be plugged into each
EG 183U or EG 185U expan-
sion unit.

The IM 300 interface module
allows two areas of 256 byte
to be configured (P and Q
areas).

The IM 300/IM 312 interface
modules are used for centra-
lized configuration of 1/O
modules and intelligent 1/0
modules (without page ad-
dressing) with a central con-
troller via the following expan-
sion units:

- EG 183U
« EG 184U
- EG 187U

(Expansion units without
power supply chassis)

The IM 300-5C interface mod-
ule is to be used in the central
controller and the IM 312-5 in-
terface module in the expan-
sion unit (see Fig. 4/49).
Power (5V, internal) is sup-
plied to the EG 184U and EG
187U expansion units by way
of the interface modules.

(Expansion unit with power
supply chassis) The IM 300-3
interfacemodule is to be used

These expansion units can
also be connected in central-
ized configuration with the
EG 183U and EG 185U ex-
pansion units.

in the central controller and
the IM 312-3 interface module
in the expansion unit (see Fig.
4/47). The IM 312-3 and IM
312-5 interface modules can-
not be used simultaneously in
one chain.

In addition to the aforemen-
tioned expansion units, an ex-
pansion unit in the ER 701-1
expansion rack of the
S5-115U programmable con-
troller can also be connected
(see Fig. 4/48). The expansion
unit is supplied with power

(5 V) by way of the interface
module.

Current consumption (at 5 V)

Space requirements

1 slot

or ER 701-1

IM 306 interface module
for the expansion units
ER 701-0, ER 701-1

705 connecting cable
for connecting the IM 300-5LB
interface module to the IM 306

6ES5 306-7LA11

* IM 300 max. 0.6 A )

Weight . 0.35kg (0.77 Ib
< IM312 max. 02A el approx 9 )
Power loss
* IM 300 max. 3W
« IM312 max. 1TW

Order No. Order No.
IM 300 interface module IM 312 interface module
for the central controller for the expansion units
¢ For connecting the EG 184U or 6ES5 300-5CA11
EG 187U « Expansion unit arranged above 6ES5 312-5CA12
« For connecting the EG 183U 6ES5 300-3AB11 the central controller,
* For connecting the ER 701-0 6ES5 300-5LB11 0.5m (1.6 ft) cable

¢ Location of expansion unit
arbitrary, 1.5 m (4.9 ft) cable

 Expansion unit arranged above
the central controller,
0.5m (1.6 ft) cable

¢ Expansion unit arranged below
the central controller,

6ES5 312-5CA22

6ES5 312-3AB12

6ES5 312-3AB32

Length 0.5m (1.64ft) 6ES5 705-0AF00 0.95m (3.1 ft) cable
1.2m (3.93 ft) 6ES5 705-0BB20 .
1.5m (4.92 ft) 6ES5 705-0BB50 Termmator for the IM 312-3 6ES5 760-0AB11
25m (8.2t 6ES5 705-0BC50 interface module
The operating instructions are in-
cluded in the S5-135U/155U
system manual (see page 4/155).
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IM 300 and IM 312 interface modules; centralized configuration (continued)

Interface mod

ules

Terminator With this configuration,
EU both cabinets must be
IM 306 electrically connected
] IM312-3 | interface to each other
EU 183U e ER 701-1 module
module
705
1] Illll]| _orncing
/zable
EU
I 1 IM 306
IM312-3 interface
EU 183U |>inlerface ER701-1 module

module

) IM312-3
EU 183U interface

module

|
EU 183U |>'M 5123

max. length of cables 2 m (6.5 ft)

EU
| IM 306
interface
ER701-1 module
EU
IM 306
| interface
ER 701-1 module

cc

CcC IM 306-5LB
135U/155U interface

interface
module ————— [
h
CcC IM 300-3
135U/155U interface
module

Fig. 4/47 Connection of expansion units

power supply chassis to the
central controller in centralized
configuration using the IM 312-3
and IM 300-3 interface modules

EU 184U IM 312-5
EU 187U interface
module

EU 184U IM312-5
Eu 187U interface

module
|7IM 312-5
interface

i
EU 184U
EU 187U

max. length of cables 2 m (6.5 ft

max. 5A —»

705
cable

EU
IM 306

| interface
ER 701-1 module

EU

IM 306

| interface
ER701-1 module

max. 2.5 m (8.2 ft)

max. length of cables 2,5 m (8.2 ft)

Fig. 4/48 Connection of expansion units

power supply

chassis to the central controller in centralized configuration
using the IM 306 and IM 300-5LB interface modules.

module

184U IM312-5
EU 187U interface

111 ]

EU 184U IM312-5
EU 187U interface

module ﬂ module
<
fre)
N 130 [ERRITTITTTT
= cc IM 300-5 EU 184U F IM312-5
135U/155U interface EU 187U interface
module module

—_—
[ =] |

max. length of cables 2 m (6.8 ft) from the CC to the last EU

With this configuration, both
cabinets must be electrically
connected to each other.

Fig. 4/49 Connection of expansion units power supply chassis to the central controller in centralized
configuration using the IM 312-5 and IM 300-5 interface modules.
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IM 301 and IM 310 interface modules; distributed configuration up to 200 m (656 ft)

The IM 301 interface module
is plugged into the central
controller and the IM 310 in-
terface module into the ex-
pansion unit. Additional ex-
pansion units can be con-
nected in centralized configu-
ration to the distributed EG
183U expansion units. Up to
four IM 301 interface modules
can be plugged into the cen-
tral controller.

The IM 301/IM 310 interface
modules are used for distrib-
uted configuration of I/O mod-
ules and intelligent I/O mod-
ules (without page addres-
sing) with a central controller
via the EG 183U expansion
unit. The expansion unit can
be up to 200 m (656 ft) away
from the central controller.

The IM 301-5 interface mod-
ule is used if additional

EG 184U or EG 187U expan-
sion units are to be connected
in a centralized configuration
to the central controller.

The IM 301-3 interface mod-
ule is used if additional

EG 183U expansion units are
to be connected in a central-
ized configuration to the cen-
tral controller.

Terminators must always be
inserted into the last IM 310
and into the unused central
connectors of the IM 301-3
and the unused distributed
connectors of the IM 301-3
and IM 301-5.

The IM 301 interface module
allows two areas of 256 byte
to be configured (CP and Q
areas).

The operating instructions are
included in the S5-135U/155U
system manual (see page 4/155).

(
40.00m (131.2 ft)
50.00 m (164.0 ft)

63.00 m (206.6 ft)
80.00 m (262.4 ft)
100.00 m (328.0 i)

500.00 m (1640 ft)

Current consumption (at 5 V) Space requirements 1 slot
* IM 301 max. 0.8A .
Weight . 0.3 kg (0.66 Ib,
« IM310 max.  07A 9 approx gEesl)
Power loss
* IM 301 max. 4 W
« IM310 max. 35W
Order No. Order No.
IM 301 interface module 721 connecting cable
for the central controller 1.00 m (3.28 ft) 6ES5 721-0 BB0O
« For the connection of the 6ES5 301-5CA12 1.60 m (5.20 ft) 6ES5 721-0 BB60
EG 184U or EG 187U 2.00m (6.56 ft) 6ES5 721-0 BC00
« For the connection of the 6ES5 301-3AB13 250 m (820 ) 6ES5 721-0BC50
EG 183V 320m (104 fi) 6ES5721-0BD20
Terminator for the IM 301 500m (16.4 ft) 6ES5 721-0 BFOO
* For free ld|str|?|l£|ed | g 6ES5 760-0AA11 8.00m (262 ) 6ES5 721-0 BJ0O
lcr\jl’”srgic“ogo s01-3an 10,00 m (32.8 ft) 6ES5 721-0 CBOO
-5 (bottom) _ 12.00 m (39.3 ) 6ES5 721-0CB20
« For free centralized connection 6ES5 760-0AB11
of IM 301-3 (top) 16.00 m (52.4 ft) 6ES5 721-0 CB60
i 20.00 m (65.6 ft) 6ES5 721-0 CC00
IM 310 interface module 6ES5 310-3AB11 2500 m (82.0 i) B6ES5 721-0 CC50
for the expansion unit
i 32.00 m (104.9 ft) 6ES5 721-0CD20
Terminator for the IM 310 6ES5 760-0AA11 6ES5 721-0 CE00

6ES5 721-0 CF00

6ES5 721-0CG30
6ES5 721-0CJ00
6ES5 721-0 DB00

6ES5 721-0 DF00
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Interface modules

IM 301 and IM 310 interface modules; distributed configuration up to 200 m (656 ft) (continued)

Additional EU 184U/
EG 187U expansion units
(centralized)

Additional EU 183U
expansion units.
(centralized)

Additional EU 183U
expansion units
(centralized)

I IM312-3 I IM312-3 (118 IM312-5
EU 183U 1/imerlace EU 183U I/imerlace EU 184U i/imerlace

module module EU 187U module

[ ======_)]

760-0AB11

terminator IM 310 IM310
interface interface
module module
] [‘/i ] ] I‘/i |
EU 183U EU 183U

135U/155U

760-0AB11 760-0AA11

terminator terminator
All 721 connecting cables

to additional expansion cabinets
(max. 4 for each IM 301 interface module)

}= max. 200 m (650 ft) ={
from CC to the last EU

Fig. 4/50 Distributed connection of EG 183U expansion units to the central controller via the
IM 310 and IM 301-3 interface modules

Additional EU 184U/EG 187U
expansion units
(centralized)

[iTh IM312-5
EU 184U 1/imerface
EU 187U module

760-0AB11
terminator

Additional EU 183U
expansion units
(centralized)

I IM312-3
EU 183U I/imerface

module

IM 310
interface module

Additional EU 184U/EG 187U
expansion units (centralized)

[iTh IM312-5
EU 184U }/imerface
EU 187U module

IM 310
interface module
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cC EU 183U EU 183U
135U/155U
i
760-0AA11 760-0AA11
terminator terminator

All 721 connecting cables

(max. 4 for each IM 301 interface module)

} to additional expansion cabinets

.

max. 200 m (650 ft)
from CC to the last EU

IM 310 and IM 301-5 interface modules

>

Fig. 4/51 Distributed connection of EG 184U/187U expansion units to the central controller via the
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IM 304 and IM 314 interface modules; distributed configuration up to 600 m (1969 ft)

The IM 304 interface module
is plugged into the central
controller and the IM 314 in-
terface module into the ex-
pansion unit. Additional ex-
pansion units can be con-
nected in a centralized confi-
guration to the distributed ex-
pansion units. Up to four IM
304 interface modules can be
plugged into the central con-
troller.

The IM 304/IM 314 interface
modules are used for distrib-
uted configuration of I/O mod-
ules, intelligent I/O modules
and communications proces-
sors with a central controller
via the following expansion
units:

« EG 183U

« EG 185U

The expansion unit can be up
to 600 m (1969 ft) away from
the central controller.

Terminators must always be
inserted into the last IM 314
interface module.

The IM 314 interface module
allows four areas of 256 byte
to be configured (P, Q, IM 3

and IM 4 areas). The IM 3 and
IM 4 areas can only be acces-
sed via absolute addresses.

for the expansion unit
Terminator for the IM 314

The operating instructions are
included in the S5-135U/155U
system manual (see page 4/155).

6ES5 760-1AA11

Current consumption (at 5 V) Number of units connectable 4
« IM 304 max. 12A to one IM 304
*IM314 max. 104 Space requirements 1 slot
Power loss )
Weight approx. 0.3 kg (0.66 Ib

- IM 304 max. 6W ¢ PP 9 (0661b)
* IM314 max. 5W

Order No. Order No.
IM 304 interface module 6ES5 304-3UB11 721 connecting cable see page 4/142
for the central controller
IM 314 interface module 6ES5 314-3UA11
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Interface modules

IM 304 and IM 314 interface modules; distributed configuration up to 600 m (1969 ft) (continued)

Siemens ST 50 - 1998

Additional EG 183U
expansion units
(centralized)

IM 312-3
interface
module
—
i -
EU 1830 Il —iciace
EU 185U module

Additional EG 183U
expansion units.
(centralized)

IM 312-3
interface
module

IM 300-3
interface
module

All 721 connecting cables

Additional EG 184U/EG 187U
expansion units.
(centralized)

EU 184U IM312-5
EU 187U interface
module

IM 300-5
interface
module

i |
cC
135U/155U

i
]

Additional EG 183U
expansion units
(centralized)

IM312-3
interface
module

I
EU 183U
EU 185U

IM 300-3
interface
module

760-1AA11 terminator

N

max. 600 m (1968 ft)

All type 721 connecting cables

Additional EG 184U/EG 187U
expansion units
(centralized)

IM312-5
EU 184U interface
EU 187U module
' IM 800-5
EU 183U interface
EU 185U module

760-0AA11 terminator

to additional expansion cabinets
(max. 4 for each IM 304 interface module)

.

"

Fig. 4/52 Connection of expansion units to the central controller in a distributed configuration using the
IM 314 and IM 304 interface modules
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IM 308 and IM 318 interface modules; distributed configuration up to 3000 m (9900 ft) and ET 100U connection

i re e—

Fo

Py
S

The IM 308 interface module
is plugged into the central
controller and the IM 318-3 in-
terface module into the ex-
pansion unit, or the IM 318-8
interface module into the

ET 100U electronic terminator.
Up to four IM 308 interface
modules can be plugged into
the central controller.

Two lines, each containing up
to 32 expansion units or

ET 100U electronic termina-
tors in any order can be con-
nected to an IM 308 interface
module. A total of 63 expan-
sion units and ET 100U elec-
tronic terminators can operate
via one IM 308 interface mod-
ule. Digital and analog 1/Os
can be used in the expansion
units and electronic termina-
tors, but not intelligent 1/Os or
communications processors.

Maximum transmission rates,
depending on type of cable

The IM 308/IM 318 interface
modules are used for distribu-
ted configuration of /O modu-
les with a central controller via
the following expansion units:
« EG 183U

« EG 185U

A memory submodule con-
taining the address list is only
required for the IM 308 if

ET 100U electronic termina-
tors are connected to it.

The central controller and the
expansion units or electronic
terminators are floating with
respect to each other.

The IM 308 interface module
allows four areas of 256 byte
to be configured (P, Q, IM 3
and IM 4 areas). The IM 3 and
IM 4 areas can only be ac-
cessed via absolute ad-
dresses.

The interface modules are to
be connected via two-core
cables. The modules are sup-
plied together with connectors
for connecting the cables us-
ing screw terminals. The con-
nectors are provided with

and distance to the last unit of
aline:

The ET 100U intelligent elec-
tronic terminator can also be
connected (see Section 6).

The expansion unit and the
electronic terminator may be
up to 3000 m (9900 ft) away
from the central controller.

screw terminals for the incom-
ing and the outgoing line. A
terminating resistor (120 Q;
supplied with the IM 308) is to
be mounted to the connector
of the last IM 318. An expan-
sion unit or an ET 100U elec-
tronic terminator can be
switched off without affecting
operation of the other units.

Selecting the cables:
Shielded, twisted two-core
cables are to be used. The re-
sistance of a core must not
exceed 50 €, irrespective of
the cable length. The surge
impedance should be around
120 Q. The capacitance per
unit length must be as low as
possible (< 60 pF/m). The
bottom table shows two types
of cable that can be used.

Type of cable

Transmission rate

Distance 500 m (1640 ft) 1000 m (3280 ft) 3000 m (9840 ft)
Siemens control cable type A1) 375 Kbit/s 187 kbit/s —
6ES5 707-5AA00
Siemens control cable type B 187 kbit/s 62 kbit/s 31 kbit/s
V45551-F21-B5
(1.5 mm2, paired)
1) Supplied by the meter
Transmission rate Power loss
(selectable) 31, 62, 187 or 375 kbit/s « IM 308 max. 25W
Number of units that can be * IM318 max. oW
connected Space requirements 1 slot
* Per connection max. 32 Weight approx. 0.4 kg (0.88 Ib)
« Total max. 63
Current consumption (at 5 V)
* IM 308 max. 05A
*«IM318 max. 0.3A
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Interface modules

IM 308 and IM 318 interface modules; distributed configuration up to 3000 m (9900 ft) and connection of the ET 100U (cont.)

Order No.

IM 308 interface module

Master interface module for cen-
tral controller and EG 185U or for
connecting up to 63 ET 100Us
with $5-115U/H, S5-135U or
S5-155U/H programmable con-
trollers via plug-in connection
and three terminating resistors

6ES5 308-3UA12

IM 318-3 interface module
Slave interface module for
EG 183U and EG 185U
expansion units

To be ordered as a separate item:
Manual

Distributed I/Os,

IM 308-3U/318-3U

Order No.

6ES5 318-3UA11

IM 318-8 interface module 6ES5 318-8MA12 German 6ES5 998-2DP11
Slave interface module for English 6ES5 998-2DP21
ET 100U electronic terminator French 6ES5 998-2DP31
WlelaTTI
EU 183U
EU 185U e
LULSRALLLLLLLLLLLYL ET 100U
I ererererere]e
two-core cable
@ max. 32 stations Terminating resistor
ST
RHHTHITHIE 3
%
1] E
Ll
opepersyee|e £U 1850
LU LLLILLLLLILLL

two-core cable

max. 32 stations

max. 3000 m (9840 ft)

Terminating resistor

Fig. 4/565 Connection of expansion units and ET 100U to the central controller in a distributed configuration using
the IM 318 and IM 308 interface modules
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IM 308-C interface module; PROFIBUS-DP interface for S5-115U/H up to S5-155U/H

The IM 308-C interface mod-
ule must be plugged into the
slot designed for it in the
S5-115U/H up to S5-155U/H
programmable controller.

As master module, the

IM 308-C interface module

coordinates the bus access
and the data transfer to the
PROFIBUS-DP.

It can also operate as
PROFIBUS-DP slave and thus
makes data exchange with
other PROFIBUS-DP masters
possible.

Configure this module with the
configuration package

COM PROFIBUS

(see Section 7).

The IM 308-C is a PROFIBUS-
DP master and/or slave mod-
ule for SIMATIC S5-115U/H up
to S5-155U/H.

The module requires a single-
width slot.

The connection to the
PROFIBUS LAN is made via

The master and slave function
can be used in combination,
i.e. as a slave, an IM 308-C
interface module receives
data from another program-
mable controller and simulta-
neously works as master of
e.g. ET 200 1/O components.

Up to 122 passive users like,
for example, ET200 distrib-
uted 1/O devices, the
S5-95U/DP or field devices
with PROFIBUS-DP interface
can be connected to an

IM 308-C interface module.

« a RS 485 bus interface plug
or

« a RS 485 bus terminal.

« Global Control:
Sync, Freeze of I/O devices

« Address volume:
13 Kbyte data from the CPU
can be addressed per
IM 308-C

« Shared Inputs:
the inputs of a slave can be
read by several IM 308-C in-
terface modules

for connecting the SIMATIC
S5-115U/H, $5-135U, S5-155U/H
to PROFIBUS-DP,

with memory card (256 kByte)

256 Kbyte EPROM
1 Mbyte EPROM

Transfer rate 9.6 kbit/s up to 12 Mbit/s Data volume 244 byte inputs and outputs
Interfaces at PROFIBUS 9-pin sub D socket Permissible environmental per slave
Supply voltage +5V DC conditions
(via backplane bus) « Operating temperature 0°Cto +60 °C
Current consumption  Transport/storage temperature -40 °Cto +70 °C
at5Vv DC max. 06A » Relative humidity 5t095 %
Address volume for inputs, 13 Kbyte Mechanical design
outputs and diagnostics ¢ Module format Double eurocard
Number of I/O devices which max. 122 ¢ Dimensions (W x H) in mm 160 x 233.4
can be connected ET 200 U/B/C, S5-95U/DP * Weight approx. 0.5kg

and/or other field devices « Space requirements 1 slot

Order No. Order No.
IM 308-C interface module 6ES5 308-3UC11 Memory card

6ES5 374-1KH21
6ES5 374-1KK21
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Interface modules

IM 304 and IM 324R interface modules for interfacing the S5-155H central controllers

The IM 324R and IM 304 inter-
. face modules are used for lin-
king the two ZG 135U/155U
central controllers with a
S5-155H failsafe programma-
ble controller.

1

The IM 324R interface module

iS plqued into the flrSt cen- Subunit A IM 324R Subunit B IM 304
tral controller (subunit A) and
the IM 304 interface module 1l 1l

into the second central con-
troller (subunit B). The two in-

terface modules are connec-
ted via a 721 connecting m[‘ ml

cable (max. 100 m (328 ft)).

721 connecting cable

+——————— max. 100m (328ft) ———  ——p»

Fig. 4/56 Interfacing of the two central controllers

The two IM 324R and IM 304 between the two central con-

interface modules handle all trollers of the failsafe pro-

data communications grammable controller.
Current consumption (at 5 V) Space requirements 1 slot
* IM 304 max. 15A Weight 0.3 kg (0.66 Ib)
« IM 324R max. 1.0A
Power loss
* IM 304 max. 75W
* IM 324R max. 5W

Order No. Order No.

IM 304 interface module 6ES5 304-3UB11 721 connecting cable see page 4/142

for linking the central controllers
of the S5-155H

IM 324R interface module 6ES5 324-3UR11
for linking the central controllers
of the S5-155H
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Interface modules

IM 304 and IM 314R interface modules for switched configuration at S5-155H

The IM 304 and IM 314Rinter-  In addition, the interface mod-
face modules are used forthe  ules are recommended for the
single-channel configuration three-channel input configura-
of the I/O modules of a tion when connecting the EG
S5-155H redundant program- 185U expansion unit.

mable controller.

An IM 304 interface module is

plugged into each of the two EU

central controllers. Two HéJ'w”s';!”}””'
IM 314R interface modules ER 701-3L
are plugged into each expan- Ll

ules must be interconnected

H
LT
sion unit. The interface mod- [ =] T

via 721 connecting cables e o 600
(max. 600 m (1968 ft)). A ter- Suburit A padiional g puni LR
minating resistor must be WAITITTE W
plugged into the last interface CC 135071850 CC 135071550
module in each chain. AT HRRTTII -+
The expansion units w w
(EG 185U) can be situated up I IM304 1M 304 I
to 600 m (1968 ft) away from e Te————
the central controllers. A max-
imum of eight lines, each with 1L Additional EUs
up to four expansion units, SRR
can be connected to the cen- EU 185U/
. ER 701-3LH
tral controllers. The maximum LREILLLL \
number of expansion units e
which can be connected is 16. mﬂ ;
Additional EUs
The following can also be 20dEY iz AU
connected to each EG 185U BRI (iseafy
expansion unit: IEIRI7I?I1II3HLITI \
« Expansion units EG 183U, ——
EG 184U and EG 187U ina ]
centralized configuration us- . Additional EUs
ing IM 300 interface mod- BT
ules o
« Expansion unit EG 183U and | RTHTI
the ET 100U electronic ter- “EEEEEEE]
minator in distributed config- 1] JT—"
uration using IM 308 inter- 4th EU
face modules R ITITIT
« The ET 200 distributed 1/0 ER 701-3LH v
system using the IM 308-C LU \

interface module (i)

(See Section 6) Terminator

Fig. 4/57 Distributed switched 1/O configuration
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IM 304 and IM 314R interface modules for switched configuration at S5-155H (continued)

The IM 304 and IM 314R inter-
face modules handle all data
communications between the
respective central controller
and the expansion unit.

Interface modules

Current consumption (at 5 V) Space requirements 1 slot
* IM 304 max. 1.5A
Weight approx. 0.3 ki

- IM314R max. 1.0A & PP =
Power loss
« IM 304 max. 75W
« IM314R max. 5W

Order No. Order No.
IM 304 interface module 6ES5 304-3UB11 721 connecting cable see page 4/142

for the central controller

IM 314R interface module
for the EG 185U expansion unit

Terminator for IM 314R

6ES5 314-3UR11

6ES5 760-0HA11

Siemens ST 50 - 1998
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Supplementary equipment

Front connectors

The front connectors are
hooked into the module at the
bottom, swung towards the
module and bolted at the top.
The width of the front connec-
tors corresponds to one of the
following:

« 1 slot (single-width) or

« 2 slots (double-width).

Front connectors must be
used to terminate the signal
cables for input and output
modules. Either crimp termi-
nals or screw terminals can
be selected for all modules.
Connector sleeves are not re-
quired.

Double-width front connectors
should always be used for
double-width modules or if the
slot adjacent to the module at
the right is unused (always in
the EG 187U expansion unit;
without fan).

Stranded conductors should
be used for easy movement
of the front connectors.

Further types of connection
with modified front connec-
tors, prepared cables and ter-
minals for sensors and actua-
tors can be found in the
Catalog KT 10 (SITOP power).

Front connector

6ESS5 497-...

Space in the front connector

. _ i )
Connection Crimp terminals or (eross SeCftIOn | approx. 470 mm
screw terminals : ymber of cables
with 2.5 mm?2 max. 24
Conductor cross-section with 1.5 mm?2 max. 36
« Crimp terminals 0.5 ... 1.5mm? with 0.5 mm2 max. 48
. terminal 5..2. 2
Screw terminals 0.5 5 mm Weight approx. 0.2 kg (0.44 Ib)
Order No. Order No.

497-4UA front connector

for crimp terminals

(without crimp contacts)
for the following modules
(with fan)
6ES5-420.., -430.., -431..,
-432..,-434.., -441.., -451..
-458.., -460.., -463.., -465..
-470.., -482..

for the modules 6ES5-453.
-454..,-457..,-482..;

for the following modules
(without fan)

6ES5-420.., -430.., -431..,
-432..,-434..,-441.., -451,
-458.., -460.., -463.., -465..
-470..

for the following modules
6ES5-435.., -436.., -455..,
-456..,-951..

6ES5 497-4UA12

6ES5 497-4UA22

6ES5 497-4UA42

497-4UB front connector
for screw terminals

for the following modules
(with fan)
6ES5-420..,-430.., -431..,
-432..,-434..,-441.., -451..,
-458.., -460.., -463.., -465..,
-470.., -482..

for the modules 6ES5-453..,
-454.., -457..,-482..;

for the following modules
(without fan)

6ES5-420.., -430.., -431..,
-432..,-434..,-441.., -451 .,
-458.., -460.., -463.., -465..,
-470..

for the module 6ES5-454..
for the following modules

6ES5-435. ., -436.., -455.
-456..,-951..

6ES5 497-4UB31

6ES5 497-4UB12

6ES5 497-4UB22

6ES5 497-4UB42
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Supplementary equipment

Order No. Order No.
Front connector K for 6ES5-466.. Crimp contacts 6XX3 070
» For screw terminals 6XX3 081 pack of 250
Width = 1 slot, 43-pin; A
Crimping tool
¢ For crimp terminals 6XX3 068 for cr\‘;n ?n crimp contacts BLE0A
Width = 1 slot, 43-pin; ping crimp
LED extension Extraction tool
. for crimp contacts 6ES5 497-4UC11
for front connector with
* screw terminals 6ES5 497-4UL21
e crimp terminals 6ES5 497-4UL11
Manuals, further accessories
Order No. Order No.

S$5-135U/155U system manual
with operating instructions for
CC, EU, CPU, IM 300 to IM 314
interface modules, digital input
and output modules and analog
input and output modules
German

English

French

Spanish

Italian

Programming instructions
e for CPU 922 G, GB, F, E

« for CPU928 G, GB,F E

« for CPU928B G, GB, F, E, |
e for CPU948 G, GB, F E, |

Communications manual for
CPU928B G, GB, F E, |

$5-135U/155U manual for

* CPU 922 with S5-135U/155U
system manual and program-
ming instructions CPU 922;
G,GB,F E

CPU 928 with S5-135U/155U
system manual and program-
ming instructions CPU 928;
G,GB,F E

CPU 928B with S5-135U/155U
system manual, communica-
tions manual for CPU 928B/
CPU 948 and CPU 928B pro-
gramming instructions;
G,GB,F E I

CPU 948 with S5-135U/155U
system manual, communica-
tions manual for CPU 928B/
CPU 948 and CPU 922 pro-
gramming instructions;
G,GB,FE, I

German

English

French

Spanish

Italian

6ES5 998-0SH11
6ES5 998-0SH21
6ES5 998-0SH31
6ES5 998-0SH41
6ES5 998-0SH51

6ES5998-0PR 1
6ES5998-1PR 1
6ES5998-2PR 1
6ES5998-3PR 1

2

6ES5 998-0CN

6ES5 998-0UL \3
6ES5998-1UL 4
A

6ES5 998-2UL

£y

6ES5998-1UM, 2

a s wNn =

$5-135U/155U pocket guide
for CPU 922, CPU 928,

CPU 928B and CPU 948;
G,GB,FE I

German
English
French
Spanish
Italian

S$5-155H manual

with operating instructions for
S5-155H, programming guide
and CPU 948R/RL quick refer-
ence

German

English

French

Power supply chassis

e 230V/120V AC; 5V, 18A;
24V, 1A; 15V, 0.5A
for ZG 135U/155U, EG 183U
and EG 185U

* 230V/120V AC; 5V, 40A;
24V, 2.8A; 15V, 2A
for ZG 135U/155U and
EG 185U

« 24V DC; 5V, 18A; 24V, 1A,
15V, 0.5A
for ZG 135U/155U,
EG 183U and EG 185U

¢ 24V DC;5V, 40A; 24V, 2.8A;
15V,2A
for ZG 135U/155U and
EG 185U

* 24V DC; 5V, 10A; 24V, 0.8A
for ZG 135U

Fan chassis for EG 184U
* 230/120V AC
* 24V DC

Spare fan
for CC and EUs with power
supply chassis 6ES5 955-3. .41

6ES5997-3UA 3

A ON =

6ES5 998-4SR11
6ES5 998-4SR21
6ES5 998-4SR31

6ES5 955-3LC41

6ES5 955-3LF41

6ES5 955-3NC41

6ES5 955-3NF41

6ES5 955-3NA12

6ES5 988-3LA11
6ES5 988-3NA11

6ES5 988-3NB41
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Spare fan (set of 2)

* 230V AC for
6ES5 955-3LC14/-3LF12 and
6ES5988-3LA11

« 24V DC for 6ES5 955-3NA12/
-3NC13/-3NF11 and
6ES5 988-3NAT1

Backup battery

« For power supply chassis
(3.4V, 5Ah)

¢ For memory submodules with
RAM (3V, 0.2Ah)

Rechargeable battery
for power supply chassis
6ES5 955-3xx41

Baffle plate

for improving the cooling of
devices with fan;

air entry from lower front side,
air exit upper back side

Dust filter holder
for CC and EUs with power
supply chassis 6ES5 955-0FA41

Dust filter (set of 10)
for dust filter holder
6ES5 981-0FA41

Dust filter holder

for CC and EUs with power supply
chassis 6ES5 955-3L.C14/
-3LF12/-3NA12/-3NC13/-3NF11,
6ES5 988-3xA11

Order No.

6ES5 988-3LB21

6ES5 988-3NB11

6EW1 000-7AA

6ES5 980-0DA11

6ES5 980-ONC11

6ES5 981-0DA11

6ES5 981-0FA41

6ES5 981-0EA41

6ES5 981-0FA11

Dust filter (set of 10)
for dust filter holder
B6ES5 981-0FAT1

Dummy front plates
for covering free slots
* Width 1 slot

* Width 2 slots

15V module

for building into power supply
chassis 6ES5 955-3NA12/
-3NF11/-3LF12 for supplying the
bus connector for Industrial
Ethernet.

All other power supply chassis
do not require a 15 V module.

Power supply
24VDC;5V, 14 A

Fan subassembly
24V DC

Replacement fan
Dust filter (10 items)

Backup battery
Lithium, type AA
3.6V;1.9Ah

Order No.

6ES5 981-0EA11

6XF2 008-6KB00
6XF2 016-6KB00

6ES5 956-0AA12

6ES5 955-7NC11

6ES7 408-1TA01-0XA0

6ES7 408-1TA00-6AA0
6ES7 408-1TA00-7AA0
6ES7 971-0BA00
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