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PROFIBUS – system overview
Introduction

PROFIBUS is the successful open fieldbus that can be used 
for fast and cost-effective production in a wide area of 
applications.

Distributed automation structures are the prerequisite for 
such flexible manufacturing. Connecting production areas 
with local networks secures the information flow necessary 
for this.

PROFIBUS is a bus system for process and field communication 
in cell networks with few stations and with field devices, as 
well as for data communication in accordance with IEC 61158/
EN 50 170.

Automation devices such as PLCs, PCs, HMI devices, sensors or 
actuators can communicate via a standardized bus.

This allows the use of a wide range of PROFIBUS products from 
Siemens and other manufacturers for solving automation 
tasks. These products can be operated together in a PROFIBUS 
network.

PROFIBUS thus offers openness for connecting standard com-
ponents from other manufacturers.

Part of TIA

Totally Integrated Automation (TIA) stands for an integrated 
range of products and systems for automation in all areas – 
from incoming goods, through the production process to the 
dispatch of goods, from the field level, through the production 
control level to the connection to the corporate management 
level:

• An integrated software tool set supports all project phases, 
from the selection of hardware, programming and opera-
tion, to diagnostics and maintenance.

• The tools access a common database.
• This saves input costs and ensures project-wide consis-

tency.

Outstanding features

• PROFIBUS is a powerful, open, and rugged bus system that 
offers trouble-free communication.

• The system is fully standardized, which enables simple 
connection of standardized components from a variety of 
manufacturers.

• Configuration, commissioning, and troubleshooting can be 
carried out from any location. This results in user-defined 
communication relationships that are very versatile, simple 
to implement, and easy to change.

• Investment security through continuous compatible 
further development.

• Network components for use in harsh industrial environ-
ments.

• Fast assembly and startup on site with the help of the 
FastConnect wiring system.

• Continuous monitoring of network components through a 
simple and effective signaling concept. 

• High security of investment since existing networks can be 
extended without any adverse effects.

• High availability through ring redundancy with the active 
OLM network component. 

• Fail-safe communication with PROFIsafe.
• High levels of operational reliability and plant availability 

thanks to different diagnostics options.
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Communication functions

Process or field communication (PROFIBUS PA, PROFIBUS DP) 
is used to link field devices to a programmable controller, HMI 
system or control system.

Interfacing is performed over integrated interfaces on the CPU 
or through interface modules (IMs) and communications pro-
cessors (CPs).

With modern high-performance automation systems it is 
often more effective to link more than one PROFIBUS DP line 
to one automation system, not just to increase the number of 
I/O stations that can be connected, but also to enable individ-
ual production areas to be handled independently (segmenta-
tion).

With PROFIBUS standardized according to IEC 61158/
EN 50170, a high-performance, open, and rugged fieldbus 
system with short response times and the following protocols 
is available:

• PROFIBUS DP (distributed I/O)
is used to connect distributed I/Os, e.g. SIMATIC ET 200, 
with extremely fast response times in accordance with the 
IEC 61158/EN 50170 standard.

• PROFIBUS PA (Process Automation)
extends PROFIBUS DP with intrinsically safe transmission 
technology in accordance with the standard IEC 61158-2.
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PROFIBUS – system overview
Introduction

General overview of PROFIBUS

PROFIBUS is used to connect field devices, e.g. distributed I/O 
devices or drives, to automation systems such as SIMATIC S7, 
SIMOTION, SINUMERIK or PCs.

PROFIBUS is standardized in accordance with IEC 61158 and 
is a powerful, open and rugged fieldbus system with short 
response times. PROFIBUS is available in different forms for 
various applications.

PROFIBUS DP
(distributed I/O)

is used for connecting distributed field devices, e.g. SIMATIC 
ET 200, or drives with extremely fast response times. 
PROFIBUS DP is used when sensors/actuators are distributed at 
the machine or in the plant (e.g. field level).

The actuators and sensors are connected to the field devices. 
The field devices are supplied with output data in accordance 
with the master/slave technique and transfer input data to the 
controller or PC.

Openness all along the line
Thanks to the openness of PROFIBUS DP, standard-compliant 
components from different manufacturers can also be con-
nected.

The IEC 61158/EN 50170 standards provide future protection 
for your investment.

Member companies worldwide offer the most diverse prod-
ucts with PROFIBUS DP interface for the field area.

Siemens has a full product range of standard and fail-safe con-
trollers, network components, communication software, and 
field devices.

And for field device manufacturers we offer everything to do 
with the PROFIBUS DP interface, such as ASICs, training, certi-
fication, and much more.

PROFIsafe
permits standard and safety-related communication on one 
and the same bus cable. It is an open solution for safety-
related communication over standard buses and uses the 
PROFIBUS services.
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Isochronous mode
The CPU, I/O and user program are synchronized with the 
PROFIBUS cycle. The "isochronous mode" function is 
supported by the CPUs of the SIMATIC S7-400, SIMOTION, 
SINUMERIK and servo drives. The drives are controlled using 
the PROFIdrive profile.

PROFIBUS PA
(Process Automation) 

expands PROFIBUS DP with intrinsically-safe transmission of 
data and power (e.g. transducers in the food and beverages 
industry) in accordance with the international standard 
IEC 61158-2 (same protocol, different physical properties).

PROFIBUS FMS
(Fieldbus Message Specification) 

for data communication of automation systems from different 
manufacturers. This enables precise, distributed implementa-
tion not only of motion control tasks, but also of general 
closed-loop control and measuring tasks.

Example of a PROFIBUS FMS configuration

SIMATIC

PDM

SIMATIC C7

G
_I

K1
0

_
X

X
_5

0
0

2
9

PROFIBUS-FMS

S7-300

S7-400

SIMATIC HMI

Field PG M

© Siemens AG 2008



PROFIBUS – system overview6

PROFIBUS – system overview
Application options

Factory automation

It is possible to use PROFIBUS DP in, for example, the food and 
beverages industry, to implement production lines with vari-
able speeds or options for controlling the plant during opera-
tion. 

Many variables have to be flexible in order to allow fault-free 
production. Plant availability is becoming increasingly impor-
tant. 

A downtime caused by a repair is usually more expensive than 
controlled monitoring of systems for wear or possible faults. 

By using  high-performance components in the communica-
tion, for example, errors can be located and reported quickly. 

Process automation 

Process automation has high performance and reliability 
requirements and demands simple and safe operation of 
plants.

PROFIBUS PA uses the intrinsically safe transmission techno-
logy specified in the international IEC 61158-2 standard. This 
allows field devices to be integrated into the hazardous zone. 
The basis for this is PROFIBUS DP that has been expanded for 
intrinsically-safe operation. 

The acyclic communication services of PROFIBUS DP(V1)/PA 
allow online access to device parameters, that is, the process 
control systems have direct access to the actual status of the 
field device data and to the status and diagnostics messages. 

Using PROFIBUS DP(V1)/PA, the field devices become an inte-
gral component of the company-wide automation concept 
from open-loop and closed-loop control right up to asset 
management, including spare parts management and ware-
house management. 

Factory automation

Process automation
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Building automation

The networking of large buildings or parts of buildings allows 
centralized or distributed access to all stations.

Electrical installation systems are found not only in residential 
and non-residential buildings but also in every industrial 
plant. Most devices and also many building systems such as 
lighting, heating, air conditioning, fans, blinds, or access 
controls are operated almost without exception with electric 
power. These systems, just like those in industrial automation, 
must be regulated, controlled, and monitored. 

Building automation
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PROFIBUS – system overview
Networking options 

Electrical PROFIBUS network configuration

Siemens offers a comprehensive range of PROFIBUS network 
components for electrical, optical, and wireless transmission 
technology. 

PROFIBUS is standardized in accordance with IEC 61158/
EN 50170 for universal automation (PROFIBUS FMS and 
PROFIBUS DP), and in accordance with IEC 61158-2 for pro-
cess automation (PROFIBUS PA).

DP/PA
Coupler/Link

Drives

RS 485iS 
Coupler

Intrinsically-safe area

S7-400 with CP 443-5

PC with CP 5613 A2
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ET 200M

Repeater

Repeater
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Networking options – electrical networks

The electrical network uses a shielded, twisted pair cable. 
The RS485 interface works with voltage differences. It is 
therefore less sensitive to interference than a voltage or cur-
rent interface.

With PROFIBUS, the stations are connected to the bus via a bus 
terminal or a bus connector (max. 32 stations per segment).

The electrical network can be configured as a bus or tree struc-
ture. The individual segments are connected via repeaters. 
The transmission rate can be set in steps from 9.6 Kbit/s to 
12 Mbit/s in accordance with IEC 61158/EN 50170.

The maximum segment length depends on the transmission 
rate.

For applications in the intrinsically-safe area the transmission 
technology compliant with IEC 61158-2 is used with 
PROFIBUS PA. The transmission rate in this case is 31.25 Kbit/s.

Features of the electrical network
• Transmission procedure in accordance with IEC 61158/

EN 50170 for universal automation (PROFIBUS FMS/DP), 
and in accordance with IEC 61158-2 for the intrinsically-
safe area (PROFIBUS PA)

• High-grade bus cable
• Transmission method: RS485 (in accordance with EIA)
• Bus topology with bus terminals and bus connectors for 

connecting PROFIBUS stations
• Network is immune to interference thanks to double-

shielded cables and a simple, uniform installation and 
grounding concept

• Simple and fast connector assembly with FastConnect
• The DP transmission system of RS485 (bit coding by means 

of differential voltage signals) is converted to IEC 61158-2 
(bit coding by means of current signals) using the network 
components (DP/PA coupler or DP/PA link)

• Versatile application due to special bus cables

PROFIBUS cables with cable connectors

PROFIBUS FastConnect stripping tool
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PROFIBUS – system overview
Networking options – optical networks

Network configuration of optical PROFIBUS with OLMs

The optical network uses fiber-optic cables as the transmission 
medium. The fiber-optic cable is provided with a coating. 
The term "fiber" is often also used for fiber-optic cables (FOC). 
Optical networks are especially suitable for long ranges. There 
is a choice between plastic, PCF or glass fiber-optic cables. 

Fiber-optic standard cable with connector 

Features of the optical network

• The transmission link is insensitive to electromagnetic 
influences

• It is suitable for long ranges
• Galvanic isolation is implemented
• You can choose between plastic, PCF or glass fiber-optic 

cables
• It is tap-proof since no radiation is emitted from the line
• It is easy to lay since the cable is light-weight and pre-

assembled, and there are no grounding problems 
• No additional lightning protection concept is required in 

the outdoor area
• Rugged construction of the fiber-optic cable for industrial 

applications both indoors and outdoors
• The fiber-optic cables galvanically isolate the modules.
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Technology components

ASICs for PROFIBUS 
enable third-party manufacturers to connect their devices and 
systems simply to the PROFIBUS fieldbus.

ASICs enable, for example, the short response times on 
PROFIBUS DP that are required at transfer rates of up to 
12 Mbit/s.

Different ASICs and connections are available for the different 
functional requirements such as master devices, or simple or 
intelligent slaves.

Advantages of the PROFIBUS components at a glance

■ Integrated use in factory and process automation 
(PROFIBUS PA)

■ Problem-free connection of components from differ-
ent manufacturers, standardized in accordance with 
IEC 61158/EN 50170 and GB/T 20540.1-2006 / 
GB/T 20540.6-2006 (Chinese national standard)

■ Investment security due to compatible developments 

■ High degree of investment protection: existing 
systems can be extended and integrated into new 
PROFINET systems 

■ Connection to AS-Interface and IO-Link

Flexible use

■ Line, tree and ring topologies 

■ Configuration, commissioning, and troubleshooting 
can be carried out from any location. 
This results in user-defined communication relation-
ships that are very versatile, simple to implement, and 
easy to change. 

■ High availability through ring redundancy with OLM 

■ WLAN interfacing of PROFIBUS to PROFINET

■ Fail-safe communication with PROFIsafe

Industrial compatibility

■ Rugged design 

■ Modular design for standard rail mounting

Diagnostics with network components

■ Fast fault localization by means of signalling contact, 
LEDs, measuring sockets, and test devices

■ Continuous monitoring of network components 
through a simple and effective signaling concept

Permanently secure and quick-assembly 
plug-in connectors

■ Fast assembly and startup on site with the help of the 
FastConnect wiring system 

■ Plug-in connectors for degree of protection IP20 and 
IP65

■ Different bus cables for different applications

■ Time savings when commissioning thanks to pre-
assembled cables

■ Fiber-optic networking (plastic/glass) for short and 
long distances
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The information provided in this brochure contains descriptions 
or characteristics of performance which in case of actual use do 
not always apply as described or which may change as a result of 
further development of the products. An obligation to provide 
the respective characteristics shall only exist if expressly agreed 
in the terms of contract. Availability and technical specifications 
are subject to change without notice.
All product designations may be trademarks or product names of 
Siemens AG or supplier companies whose use by third parties for 
their own purposes could violate the rights of the owners.
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www.siemens.com/simatic/printmaterial

SIMATIC Guide Manuals:
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Service & Support:
www.siemens.com/automation/service&support
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www.siemens.com/automation/partners
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