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1PROFIBUS System Description

1. Introduction to 
PROFIBUS

1.1 Market position

1.2 Modular design in system 
building blocks

commu-
nication protocol

data transmission
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application profiles

engineering technologies

1.3 Application-specific            
solutions

 
Figure 1: PROFIBUS system building blocks
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Blast furnaces are operated without inter-
ruption and can only be modernized 
at long intervals. This makes especially 
future-proof automation technology all the 
more important. PROFIBUS has proven 
itself through and through in large-scale 
projects like this.
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1.4 Hybrid automation

Examples

1.5 OSI layer model as a basis

1.6 Standardization

 
Figure 2: PROFIBUS solutions for different market 

segments

 
Figure 3: Consistent PROFIBUS solution in a 

single production system

 
Figure 4: References between OSI model and 
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IEC 61158

IEC 61784

2. Transmission 
technology

2.1 Transmission as per RS485 
and RS485-IS

 
Table 1: Overview of transmission values

RS485 RS485-IS MBP MBP-IS Fiber Optic

Data transmission

Transmission rate

Data security

Cable

Remote power 
supply
Ignition protection 
types

Topology

Number of nodes

Number of 
repeaters

The supply of clean water requires major 
investment in existing and new waste 
water treatment plants. Maximum availabil-
ity and optimum utilization of process 
technology are required. PROFIBUS is the 
preferred solution of many planners and 
operators in this area.
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2.2 Transmission as per MBP 
and MBP-IS

M B P

2.3 Optical transmission

2.4 Wireless transmission

2.5 Transmission technology in 
hazardous areas

 
Table 2: Transmission values of RS485 and MBP

 
Table 3: Characteristics of MBP and MBP-IS

 
Table 4: Supported fiberoptic cable types

Transmission rate 
[Kbit/s]

Transmission 
range per 

segment [m]
Applies to

Fieldbus standard IEC 61158-2 for                               
MBP transmission technology

 Fiber type  Core diameter [μm]  Transmission range
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The FISCO model (IEC 60079-27)

The High-PowerTrunk Concept

2.6 Topology
If RS485 transmission technology is used

 
Figure 5: Utilization of different ignition protection 

types
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If MBP transmission technology is used

Coupling RS485 and MBP transmission tech-
nology

2.7 Redundancy

Master redundancy:

Media redundancy:

Coupler/link/gateway redundancy:

 
Figure 6: The connection of DP and PA segments

Figure 7: Various redundancy concepts
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Drive technology is required for every au-
tomation task: Whether it's moving, adjust-
ing, positioning, conveying or storing, it all 
demands perfect communication between 
drives and the automation system. No 
technology in the world is used more than 
PROFIBUS here.
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Ring redundancy

Slave redundancy:

2.8 Installation information       
for RS 485

2.9 Installation information       
for MBP

 
Figure 8: Ring redundancy with PROFIBUS PA
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2.10 Bus diagnostics

3. Communication with 
PROFIBUS

3.1 PROFIBUS DP communica-
tion protocol

 
Figure 9: Cyclical and acyclical communication 

with DP-V1
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3.2 Device classes

PROFIBUS DP master (class 1)

PROFIBUS DP master (class 2)

 
Figure 10: PROFIBUS DP protocol, performance levels
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Manufacturers of fine chemicals must re-
spond flexibly and quickly to customer 
orders and frequently adapt their systems 
accordingly. Thanks to its enormous flexi-
bility, PROFIBUS offers the best prerequi-
site for this.
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PROFIBUS slave

3.3 Cyclical communication and 
PROFIBUS diagnostics

3.4 Acyclical communication and 
parameter addressing
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3.5 Standardized function  
blocks (FB)

3.6 Comm FBs as a system-
neutral interface with      
PROFIBUS

 
Figure 11: The use of function blocks (Proxy FB and

Comm FB)
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Foods are bound by especially stringent 
specifications for quality and traceability of 
the manufacturing process, including the 
communication technology.  With PROFI-
BUS, these features are of the highest pri-
ority, which is evidenced by its wide distri-
bution in the food industry.
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4. Application profiles

 
Table 5: PROFIBUS application profiles

 Profile Name  Profile Content PNO Guideline 

Specific application profiles

 General application profiles
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4.1 PROFIdrive

4.2 PROFIBUS PA (PA devices, 
"PA profile")

4.3 Improvements in PA-Profile
V3.02

Version flexibility when replacing devices

Simplified device integration

 
Figure 12: Device replacement with transfer of the 

predecessors' functions

Humidity measurement plays an important 
role in the processes of almost all indus-
tries, but it's integration into fieldbus tech-
nology remained disregarded for a long 
time. PROFIBUS provided the solution. 
One example is the humidity measurement 
carried out when producing pasta.
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Accelerating data uploads and downloads

Continuously standardized device diagnostics

4.4 HART on PROFIBUS 

 
Figure 13:  Unambiguous assignment of devices and 

description files

 
Figure 14:  Diagnostic mapping as per NAMUR rec

ommendation 107

 
Figure 15: Operating HART devices on PROFIBUS
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4.5 PROFIsafe

4.6 Identification & Maintenance 
(I&M)

5. Device integration

 
Figure 16: The principle of I&M functions
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The use of PROFIBUS with the PROFIdrive 
profile is widespread in the control of 
packaging machines. All functions are ex-
ecuted on a single bus, which considerably 
reduces the expenditure for engineering, 
hardware and training.
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General Station Description (GSD)

Electronic Device Description (EDD)

Device Type Manager (DTM) and Field Device 
Tool (FDT) interface

Tool Calling Interface (TCI)

 
Figure 17: Technologies for device integration
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6. Quality assurance and 
certification

The test procedure

A GSD/EDD check

During the hardware test

The function test

The conformity test

During the interoperability test

The profile test 
Figure 18: Device certification, test procedure
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7. Product implementation

7.1 Standard components
Interface modules

Protocol chips

Implementing simple slaves

Implementing intelligent slaves

Implementing complex masters

PROFIBUS stacks
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Implementing user profiles

7.2 Implementing transmission 
interfaces

RS485 transmission technology

MBP transmission technology

8. User benefits

 
Figure 19: Example of MBP transmission technol-

ogy implementation

From raw material supply to the brewing 
process to filling: "Beer brewing" is a good 
example showing the interplay between the
discreet and continuous procedures in a 
process. PROFIBUS handles precisely this 
task with its own bus system and has no 
competition here.
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8.1 Standardized and consistent

8.2 Economy

8.3 Quality consciousness

8.4 Innovation and protection    
of privileges

8.5 Global support

8.6 Future cooperation
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9. PROFIBUS & PROFINET          
International (PI)

9.1 Responsibilities of PI

Technology development

Technical support

Certification 

Training

Internet

 
Figure 20: PROFIBUS & PROFINET International (PI)
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