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Introduction, application, benefits

Machine and plant constructors are
being increasingly requested to
offer more flexible and productive
machines at reduced prices. This
places new demands on the auto-
mation systems with respect to e.g.
scope of functions, processing
speed and size, as well as engineer-
ing and networking. PLCs are
required with a large scope of func-
tions and high processing speeds in
a compact design. The networking
facilities should be improved at the
same time, but the engineering
requirements should be simulta-
neously reduced.

SIMATIC® S7-300¥ is the most
widely sold PLC within the context of
Totally Integrated Automation with
many successful reference applica-
tions worldwide found in many dif-
ferent industrial sectors, S7-300
users profit fram the experience and
global servicing facilities of the mar-
ket leader as well as the quality asso-
ciated with SIMATIC, This is the basis
for increasing profits and improving
competitiveness using innovative
automation solutions,

The 57-300 has been designed for
system solutions with the emphasis
on production engineering, and is a
universal automation platform pro-
viding optimum solutions for appli-
cations with central or distributed
designs. Permanent innovations
upgrade this automation platform
even further. Examples include reg-
ular further development of the
powerful CPU modules whose range
now also includes a CPU with inte-
gral Ethermet/PROFInet interface for
Component based Automation.

Application

The SIMATIC 57-300 offers solutions
for the most diverse automation
tasks in the following areas:

* Production engineering

* Automobile industry

* General machine construction

* Specialized machine construction

* Machine construction in series,
OEM

Production line in the autemabile industry - autormated with the 57-300

* Processing of plastics

* Packaging industry

* Food and drink industry
* Process engineering

Special applications

For special applications there are
additional product designs available
based on 57-300:

* Failsafe applications: failsafe
57-300F as well as corresponding
10 are now possible "

* For applications reguiring power-
ful technological and motion con-
tral functions: Technology CPU
3171-2 DY

* Machine control in compact farm:
SIMATIC C7 all-in-one contral sys-
tems with integral HMI on basis of
the 57-300 CPUs V

* Distributed, intelligent prepro-
cessing: CPU in ET 2005 and
ET 200X design '

Low engineering costs

The 57-300 is characterized by effi-
cient configuring and programming
which results in low engineering
costs. The huge quantity frame-
works of the CPUs make the S7-300
an ideal platform for the task-ori-
ented STEP 7 Engineering Tools
complying to IEC&1131-3, for exam-
ple high-level languages such as
SCL. In addition, technalogy-ari-
ented runtime software, e.g. Easy
Motion Control can be used for
miotion control tasks.

The Engineering Toals also facilitate
modular programming and
re-usability of existing software.
Engineering Tools not only support
development but also readability,
ease of maintenance and documans-
tation of programs.

Additionally, powerful integrated
system diagnostics increase control-
ler availability and thus productivity.
Configurable process diagnostics for
analyzing process faults, reducing
downtimes and further enhancing
productivity are also implemented.

Low operating costs

The Micro Memory Card (MMC) can
act as data and program memory so
that no backup battery is required
and maintenance costs can partly be
saved, The MMC can also accommo-
date a complete project, including
symbaols and comments, which
makes servicing easier since no
project data are required on the
respective device,

The MMC also facilitates program
updating. It permits read and write
access during RUN so that, for
Instance, archiving of measured val-
ues or processing of recipes
becomes easy.

I] Please refer to page 20 for onder numbers of
maore ditsled documentation



Design and networking

Design

The 57-300 enables a space-saving
modular configuration to machine
controllers adapted to the task at
hand, without taking slot rules into
consideration. A fan is not necessary
during operation. Apart from the
modules, only a DIN rail is required
where the modules are swung into
place and secured by screws. A con-
figuration is then possible which is
robust and electro-magnetically
compatible.

The backplane bus is integrated into
the module and is assembled by
insertion in the bus connector,

The diverse $7-300 module spec-
trum can be used for centralized
expansions as well as for simple con-
figuration of distributed structures
with ET 200M; this results in a very
cost-efficient spare-parts mainte-
nance.

Powerful, flexible networking
Interfaces that are directly inte-
grated in the CPUs permit the con-
figuration of a powerful communi-
cation landscape that employs
standard bus technologies, e.q. for
HMI and programming device func-
tions. Sufficient connectivity is pro-
vided for numerous HMI devices. A
routing function enables a program-
ming device to be connected at any
point in the network and to address
all network nodes.

Multi-point interface - MPI

MPI is the low-cost solution for com-
munications with programming
devices and PCs, HMI systems and
other SIMATIC S7IC7IWIinAC® con-
trollers. A total of 125 MPI stations
can be connected at transmission
rates of 187.5 kbit/s, e.g. for
exchanging process data among
various controllers or for HMI func-
tions without any programming
overhead.

With the CPU 317 and 318-2 DF, the
MPI can also be used as PROFIBUS
DP interface and permits the config-
uration of two DP lines.

Configuration of the 57-300; spoce-saving, modular and extremely simple

CPU

Integrated interfoces of the 57-300 CPUs for direct connection te MP| arnd PROFIBLIS DP

PROFIBUS DP

For the economical configuration of
large distributed networks, the
SIMATIC 57-300 can also be con-
nected to PROFIBUS DP {(according
to IEC 61158/EN 50170}, This opens
up communications options with a
variety of communications partners
- from the SIMATIC controller to
third-party field devices.

Communications with existing
SIMATIC 55 or SIMATIC 505 systems
is also possible.

Distributed 1/0s can be configured
with STEP 7 like centralized 1105
which saves a lot of engineering
overheads, The $7-300 can be used
both as master and slave.

Support of the DP V1 functionality
permits programming and optimiza-
tion of field devices during opera-
tion, and therefore also shorter
machine setup times. Detailed
device diagnostics additionally
reduces plant down times.

Ethernet (PROFInet)

The new CPU with integral PROFInet
interface is predestined for Compo-
nent based Automation as well as
programming and HMI via Ethernet.
Omission of a communications pro-
cessor which is otherwise required
leads to lower purchasing costs and
further space advantages.



CPU spectrum

For setting up a programmable con-
troller system, the user can choose
from a graded spectrum of CPUSs,
from the starter mode! to the
high-performance CPU. The CPUs
enable short machine cycles thanks
to their high processing speed. The
narrow module width permits com-
pact controfler configurations and
small contral cabinet dimensions.

The so-called standard CPUs have a
width of only 40 mm and are also
available in two fail-safe designs.

T

A variety of compact CPUs with a
width of 80 or 120 mm featuring ad-
ditional integrated I/0s and techno-
logical functions are also available.
This onboard IO (digitalfanalog)
and the technological functions,
such as for counting, positioning
and closed-loop control may save
you froam investing in additional
modules.

CPU 3T4C-2 DP and CPU 315-2 DP {right)
The range is rounded off by a special

technology CPU with powerful pro-
cess functions.

Standard CPUs CPU 372 MPi &
CPU 314 WP &
@ CPU 315-2 DP DF, MP1 &
CPU3INT-2DP L, DPIMRP &
CPU318-2DP OF, DPMP 7
Fafl-safe CPUs CPU3ISF-Z2DP  OF, MPI ‘Fail-salety 7
CPU317F-2DP  DP, DPIMPE Fail-satety il
Compact CPUs CPUII2C fAP Digital Counting B
CPU 313C Pl Digital, analog  Counting B
CRU 313C-2 PP PIP. MPI Digital Counting B
CPU3N3C-2DP  DP MP Digital Counting B
CPUBISC2 P PP, MR [igital, amalog * Counting 9
* Positioning
CPU34C-20P DP MPI Digital, amalog  * Counting 9
* Positioning
Technology CPU  CPU317T-20P R, DRIMPI Digital = Synchronism 9
* Travel to fixed stop
* Print mark conirol
* Cam switching

Controlled positioning



CPU spectrum

AllCPUs 317 have 512 KB of working
memory and enable extensive use
of STEP 7 Engineering Tools and
technelogically oriented runtime
software, They also offer highly flex-
ible networking since up to 32 active
links with other nodes, e.g. pro-
gramming devices and operator
panels can be built up simulta-
neously.

As many as four versions of
high-end CPUs are available for
a variety of applications:

* The 317-2 DP standard CPU is suit-
able for the most common contral
tasks with a high share of commu-
nications functions. Both DP inter-
faces are available as combined
DPIMPI interfaces and can be con-
figured either as PROFIBUS master
or PROFIBUS slave.

» The PROFInet-CPU 317-2 PNIDP
offers a combined PROFIBUS
DPIMP! interface and a PROFInet
interface for 100 Mbitls, based on

Ethernet as the communications

standard. It can therefore also be

used as a router between Ethernet
and PROFIBLIS,

The PROFInet communications

functions (PN stands for PROFI-

net) are used for Component
based Automation in modular
plant and machine construction,

Communication is carried out

using Ethernet-TCPIP with the

PROFInet and 57 protocols. The

CPU 317-2 PNIDP can also be pro-

rammed via the PROFInet inter-
ace using STEP 7.

The fail-safe 317F-2 DP CPU offers

failsafety system expansions in

comparison to the standard CPU
and the PROFIsafe profile for safe
communications. It complies with
major specifications/standards;

= |EC 61508 (5IL 3),
- EN 954 (Category 4) and
= NFPA 79, NFPA 85

It has an approval from the Ger-
man Technical Inspectorate (TUV).

Safety-relevant programs can be
programmed using the STEP 7
LAD and FED languages and certi-
fied programming examples from
the F library of Distributed Safety.

CPL 317-2 DP - the standard CPU with
twia DP interfaces

For expansion, the fail-safe
ET 2005 and ET 200M stations are
available.

* The technology CPU 3177-2 DPin-
tegrates powerful technology and
motion control functions in the
CPU. It is designed for dynamic
motion control of multiple axes,

Pre-programmed, PLCopen-com-
pliant motion control functions,
integral discrete 10, equidistance
and isochrone mode of PROFIBUS
DPF permit flexible motion control
of several (even coupled) axes, for
example controlled positioning,
synchronism andior cam switch-

ing.

STEP 7 enables convenient canfig-

uration and parameterization of
the axes.

The six compact CPUs

= CPU312C

= CPU313C

CPU 313C-2 PtP

« CPUI3C-20P

* CPU 314C-2 PP

= CPU 314C-2DP

with integral /O and technological
functions have additional convinc-
ing features:

= Fast recording of actual values
with direct access to hardware

counters and inputs for the count-

ing and frequency measurement
functions permits an excellent
dynamic response, e.q. for posi-
tioning tasks.

CPU 317T-2 DP - the technology CPU for
maoition control functions

* In cooperation with the integral
analog output, the positionin
functions permit direct control of
MICROMASTER frequency con-
verters.

* The high prnce*sﬁing rate for float-
ing-point commands permits
extremely fast program execution
where mathematical tasks are
involved.

* By scanning the serial number of
the MMC during operation, it is
possible to implement copy pro-
tection for the user software,

* The large number of function calls
and data blocks facilitate the Enrt-
ability of user programs whic
were developed for "standard”
CPUs and are now also to be used
on compact CPUs.



Standard CPUs




Standard CPUs — Fail-safe CPUs




Compact CPUs




Compact CPUs — Technology CPU
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Fail-safe with S7-300F

Fail-safe systems are used where the
highest safety standards for person
rel, machines and the environment
must be guaranteed, i.e. accidents
and damage as the result of an error
must be avoided at all costs,

An additional SIMATIC fail-safe con-
troller is now available with the
57-300F especially for safety-ori-
ented and simultanecusly distrib-
uted applications in the production
industry

The predominant feature of the
S7-300F is the combination of stan-
dard plant automation and safety
engineering in a single system. This
means that not only “normal” com-
munication but also safety-oriented
communication (using the
PROFIsafe-Profile) with PROFIBUS DP
between central controller and 1O
takes place - intrinsic "normal” com-
munication 15 not required. This
fusion of standard and safety auto-
mation considerably reduces the
expenditure for configuring and
designing modem safety-oriented
plants.

The S7-300F achieves the safety-ori-
ented functions through an F-CPU as
well as a fail-safe modules, which
can be used in the 57-300 as well as
in the ET 200M and ET 2005 distrib-
uted VO systemns. A special library is
avaitable from the German Technical
Inspectorate (TUV) providing certi-
fied programming examples. The
programming takes place with the
standard LAD and FBD programming
languages

Fail-safe motor starters connected to
ET 2005 are available as an ideal
supplement to the 57-300F

aii
'fl ml ip

F

Mixed configuration of stondard and fail-saofe modules, including motor storters
g g



Programming with STEP 7 and Engineering Tools

The 57-300 is programmed with the
basic software STEP 7 or STEP 7 Lite.
This enables the performance capa-
bility of the 57-300 to be used in a
simple, user-friendly manner. Both
contain functions for all phases of
an automation project - from config-
uring to commissioning, testing and
servicing.

STEP 7 Lite

The cost-efficient software STEP 7
Lite is available to achieve
stand-alone applications with the
SIMATIC 57-300.

STEP 7 Lite is characterized by very
fast entry into programming and
simple project handling.

Additional SIMATIC software pack-
ages, such as Engineering Tools,
cannot be used for simulation. Pra-
grams which were generated with
STEP 7-Lite, can also be processed
using STEP 7.

STEP7

STEP 7 is used for, among other
things, larger or more complex ap-
plications, with which, e.g. pro-
gramming with high-level languag-
es or graphic concept languages
(see Engineering Tools) takes place
or the use of function or communi-
cations modules is required.

STEF 7 enables the use of additional
SIMATIC software packages, for in-
stance Engineering Tools,

Engineering Tools

Engineering Tools open additional
possibilities to program automation
solutions in a user-friendly, task ori-
ented manner, The following tools
are available for programming:

57-5CL

(Structured Control Language),

the high-level language based on
PASCAL for programming SIMATIC
S7IC7 controllers

S7-GRAPH

for graphic canfiguration of sequen-
tial controls for SIMATIC S7ICT
S7-HiGraph®

for graphic description of sequential
or asynchronous processes with
state graphs for SIMATIC 57/C7

STEP 7 and STEP 7 Lite scope of functions

Memory requirement of engineering tools

CFC

{Continuous Function Chart), the
technological plan for graphic inter-
connection of complex functions for
SIMATIC 57

Distributed Safety

Software package for generating
safety- related programs in LAD and
FBD, including F library with pro-
gramming examples

The use of Engineering Tools is ad-
vantageous above all for larger,
more complex applications and cor-
respondingly greater CPUs.

CPUs/Engineering Tools

= All CPUs can be programmed in
STL, LAD and FBD basic lan-
guages.

= Should the S7-SCL high-level lan-
guage be used, CPUs 313C, 314
and above are recommended.

= If graphic concept languages
(S7-GRAPH, 57-HiGraph and CFC)
are used, CPUs 314 and higher are
recommended.



Communication -

Totally Integrated Automation
With a single, completely integrated
and uniform system you can solve all
your automation tasks! Every func-
tion is available from one vendor,
Distributed preprocessing (distrib-
uted intelligence) makes new con-
cepts in the plant and machine con-
struction possible with every
advantage such as re-usability of the
software, faster commissioning
times and greater availability.

Of great significance in the system
are communication networks:

Industrial Ethernet (IEEE 802.3 and
B02.3u) - the international standard
for area and cell networking.
PROFIBUS (IEC 617158/EN 50170) -
the international standard for the
cell and field areas, as well as
PROFIBUS PA for intrinsically-safe
process automation applications.
PROFinet, the Ethernet standard of
PROFIBUS International (PNO),
allows connection of PROFIBUS seg-
=% “ments to Industrial Ethermet using a
. PROFInet device with proxy func-
tion.
AS-interface (EN 50295) —
the international standard for com-
munication with sensors and actua-
tors.

EiB (EN 50090, ANSI EIA 776) -

the world-wide standardized build-
ing installation system and basis for
building automation.

MP1 = Multi point interface -

for communication between CPUs,
PGIPC and TDIOP,

Point-to-point coupling -

for communication between two
nodes with special protocols, The
point-to-point structure represents
the simplest communication form.
Different special protocols are used
(e.g. RK 512, 3964(R) and ASCH).

Integration in the IT world
The §7-300 enables the modem IT

world to be integrated into automa-
tion technology.

The following functions are possible
using the insertable CP (CP 343-11T):

= Creating your own Web pages
with random HTML tools whereby
the process variables of the

Ethernet, PROFIBUS and more

Industrial —
Ethernet

L« o5
-

ommunication

O3 L

Proxy, e.g.
4 i 57-300 with
g CPU 317-2 PNIDP

PROFIBUS

e ET 200

1tion

Fire detector Sensor

The 57-300 can be connected to all kinds of networks

57-300 are simply assigned to the
HTML objects.

* Monitoring the 57-300 using
these Web pages with a standard
browser.

+ Sending e-mails from the user
profile of the 57-300 through FC
calls,

= Remote programming through
the TCPIP using telephone net-
work as well {e.g. ISON),



Module spectrum

The comprehensive range of mod-
ules enables modular adaptation of
the 57-300 to a wide variety of appli-
cations.

The fallowing are available:

+ Digital and analog VD modules for
almaost all types of signals, includ-
ing interrupt processing and diag-
nostics

» Digital and analog Ex O modules
for use in hazardous areas

* Function modules for count-
ingimeasuring, all sorts of posi-
tioning functions, cam control
and loop control

+ Communication modules for
point-to-point coupling or bus
communication using AS-Inter-
face, PROFIBUS and Industrial Eth-
ernet with IT functionality

» Load supply units which provide
24\ DC operating voltage

¢ Interface modules for connecting

racks for multi-tier installation of
the SIMATIC 57-300

Expansion options

Should the automation task require
maore than B modules, the central
cantroller (CC) of the 57-300 can be
expanded using expansion units
(EU)'. Altogether up to 32 modules
can be used, up to 8 per expansian
unit.

Communication between the indi-
vidual devices is carried out inde-
pendently by interface modules
(1M},

In the case of plants covering an
extensive area, CC/IEUs can be con-
figured in greater distances (up to
10

&

This means that for a single-tier L
installation, the maximum configu-
ration is 256 IO, with up to 1024 1O Centralized expansion of the 57-300 to @ moximum of 32 modules

for multiple line installations.

For a distributed system using
PROFIBUS DP 65536 /O connections
can be used (up to 125 stations, for
example ET 200M using IM 153).

The slots are freely addressable, i.e,
no slot rules exist?,

1) wecept for CPU 312 IFM, 312, 313C and 3177-2 DP
limptfurﬂ’u 312, 312 0FM, 312C, 313, 314, 314 IFM and 317T-2 DP

13



I/I0 modules — Special features

Signal modules are the interface of
the SIMATIC 57-300 to the process.
A number of various digital and ana-
log modules make those /10s avail-
able which are required for the
respective task,

Easy installation

Sensors and actuators are con-
nected using front connectors. The
connector is simply plugged into the
new module when the module is
replaced, the wiring remains
unchanged, Coding of the front con-
nector prevents confusion,

Fast connection

Using SIMATIC TOP connect makes it
even easier to connect (not for
onboard 1105 of compact CPUs), You
can choose between prewired front
connectors with individual strands
and a completely modular building
block system, consisting of front
connector module, cable and termi-
nal block.

High packaging density

The large number of channels on
each module is the one reason for
the space-saving design of the
57-300: Modules are available with
8 to 32 channels (digital) and 2 to 8
channels (analog).

Easy parameterization

Modules are configured and param-
eterized using STEP 7, there are no
complicated switch settings. Data is
stored centrally and, when modules
have been replaced, automatically
transferred to the new module to
prevent setup errors. No software
upgrading is necessary when using
new modules. Configurations which
have been carried out once can be
repeated identically any number of
times, e.g. for series machines.

Diagnostics, interrupts

Many modules monitor signal acqui-
sition (diagnostics) and signals from
the process as well (process alarm).
In this way it is possible to react
quickly to any irregularities or pro-
cess events. Whether the controller
should react and what the reaction
should be can be parameterized in
STEP 7.

Universal application

'\—-—-p y

Special application

Digital inputsfoutputs -

Vo
1200230 V AC

Outputs for different current

Signal modubes. for Ex(i) hazardous areas

48 to 125V DC I
{wide range)

24 ¥ DC active low

WO and relay outpat for
various woltages on a module

Processing 551 signals

Process alarm for rapid response |

Diagnostics for rapid antar recognition

RSl S

Analog inputs / outputs

Measurernent of voltage, current,
resistance and temparature

_EE e

Particularly high resolutan,
very kow error tolarance

Very last conversion times for
demanding control functions

Temperature measuremant
{resitance thermometae)

Process alarm for rapid reactions

Diagynostics for particularly fast error recognition

Signal modules for universal and special applications

Special modules

The simulation module can be
inserted in the 57-300 for testing
and simulation purposes. It enables
encoder signals to be simulated with
the switch and displays output sig-
nals using LEDs. The module can be
plugged in anywhere without wor-
rying about slot rules.

The dummy module reserves a slot
which has not yet been configured.
The mechanical configuration and
address allocation remain
unchanged when the module is slot-
ted at a later date.

On the following pages you will find
criteria for selecting the right signal
module for a given application.

Detailed technical specifications are
available in the latest version of
Cataleg CA Q1

Internet:

www. siemens.comiautomation/cat



110 modules - Selection guide for digital inputs




/IO modules - Selection guide for digital outputs




10 modules - Selection guide for analog inputs




/O modules — Selection guide for analog inputs




I/0 modules - Selection guide for analog outputs




Standards

. (RS

specifications are subject to change without

An oiifigation 1o provide the respective charac-
tesistics shall only exist if expressly agreed in
natice,

i

, the terms of contract. Avallability and technical

e ——

= -

The informgtion provided in this brochure con-
tains desoriptions or characteristics of perfor-
mance which in case of actual use do not always
apply as described or which may change as a
resuslt of further development of the products.

Further information regarding SIMATIC  To get in touch with your contact person  With the ABD Mall you can order
pnqnullrs;nn behunﬁ-uh- nternet: near you, look in the nternet under: electronically using the Internet I
WA SRR TS, COMIT ST DIC-COMtrodie: AWw. S emens.com/auiomation/partne AW S MEnS. CoMiauiamationimall




