
ROTOSCAN RS4/PROFIsafe

Additional Information to Connecting and Operating 
Instruction Laser Scanner ROTOSCAN RS4-4
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About the Connecting and Operating Instruction

The Connecting and Operating Instruction for the ROTOSCAN RS4/PROFIsafe Laser
Scanner contain all the information you need for the correct use, project configuration,
assembly, electrical installation and commissioning of scanners with a PROFIBUS connec-
tion. Additional information will be found in the RS4soft User Manual. Both these
documents, as well as the RS4soft software, form part of the RS4 setup set RS4-SWC, and
are intended for the use of planners, operators and maintenance personnel of systems
which are protected with the ROTOSCAN RS4/PROFIsafe Laser Scanner.
It is essential that all the instructions given in the Connecting and Operating Instruction and
in the User Manual be observed, especially those relating to safety. 
The Connecting and Operating Instruction and the User Manual should be carefully looked
after. They must be available at all times throughout the period when the scanner is in use. 

Safety instructions and warnings are indicated with the symbol . 

Instructions relating to the safety of laser equipment are indicated with the symbol .

 indicates information without any safety implications.
The Leuze electronic GmbH + Co.KG is not liable for damage resulting from
improper use. Acquaintance with these instructions constitutes part of the knowl-
edge required for proper use. 
© Reprint and reproduction, in whole or in part, only with the explicit permission from
Leuze electronic GmbH + Co. KG
Liebigstrasse 4
82256 Fuerstenfeldbruck / Germany
Phone +49 8141 5350-0
Telefax +49 8141 5350-190
info@leuze.de
www.leuze.com
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1 General remarks
The RS4 safety surface scanner is an active opto-electronic protective device or AOPD of
type 3 as defined by EN/IEC61496-1 and (pr)EN/IEC61496-3. The PROFIsafe adapter is
an accessory to the RS4 which serves for the safe connection of the device to PROFIBUS-
DP. 

1.1 Certification
The Laser Scanner ROTOSCAN RS4/PROFIsafe was developed and manufactured with
regard to the applicable European guidelines and standards. An EC prototype test
certificate as specified in EN/IEC 61496-1 und (pr)EN/IEC 61496-3 has been conferred by:

Product

1.2 Symbols and terms
The following symbols are used in this document, and these are some of the terms that
occur:

TÜV Süddeutschland Group1

Zertifizierstelle
Ridlerstr. 65,
D-80339 Munich
GERMANY

 Instructions relating to specific actions, informing the user of procedures to be 
followed / settings to be made

C1, C2 Class 1 or class 2: classification of PROFIBUS masters based on their sup-
port of different telegram formats 

CPU Central Processing Unit

CRC Cyclic Redundancy Check, the check sum in a data telegram

DB Data block

Download Transfer of parameters from the master to a slave

DPV0, 
DPV1

Functional versions of PROFIBUS 

DRa Data record

F-CPU Failsafe CPU

1. Technischer Überwachungsverein: 
authority responsible for maintaining industrial standards.
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F-device Failsafe device (when a malfunction is detected, it automatically goes into 
safe mode)

F-system Fail-safe system consisting of F-devices and other components

FB Functional block

GSD Electronic datasheet relating to a device that includes the device’s communi-
cation parameters 

LS Laser scanner

Master Control unit in a bus system, gives permission to slaves to access bus

MMC Micro memory card

OSSD Output signal switching device (safety-related switch output)

PC adapter Cable connection between the optical parameterisation and diagnosis inter-
face of the RS4/PROFIsafe and the RS232 interface of a PC

PDU Protocol data unit

PROFIsafe Application profile of PROFIBUS safety devices, realised by means of a safety 
software component, the PROFIsafe driver 

Proxy-FB Functional block in the S7 master, which carries out automatic parameter ad-
justment by referring to the RS4/PROFIsafe 

PF Protective field

SFC System function call

Slave Unit subordinated to the master for communication purposes. The only mes-
sages it sends on the bus are answers to requests from the master. 

PLC Programmable logic control

Upload Transfer of parameters from a slave to a master

WF Warning field

µC1, µC2 Abbreviations referring to the two micro-controllers in the PROFIsafe adapter

a. German: DS = Datensatz.
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2 System architecture 

2.1 PROFIBUS DP
PROFIBUS is a manufacturer-independent, open field bus standard, with a wide area of
application in manufacturing and process automation context. Independence of the
manufacturer and openness are guaranteed by the international EN 50170 and IEC 61158.
PROFIBUS makes it possible for the devices of different manufacturers to communicate
with each other without any specially adapted interfaces, and is suitable both, rapid
applications where time is a critical factor and for complex communication tasks. Conti-
nuous technical improvement means that PROFIBUS will continue to be the ultimately
reliable industrial communications system of the future. 
PROFIBUS offers the functionally graduated communication protocols (communication
profiles) DP and FMS. Depending on the area of application, RS-485, IEC 1158-2 or
optical fibre cables are available as physical profiles to facilitate the transfer of
information. 
Up to 126 stations can be connected to PROFIBUS DP. These divide up the transfer
medium on a time-share basis. The configurable data transfer rate is 9.6 KBd to 12 MBd,
the maximum possible rate being limited by the length of the cable. The RS485 cables that
are most frequently used must have their ends terminated with a bus terminator(see the
section on accessories, section 10.3, M12 terminal plugs).

Bild 2.1-1: The functional principle of PROFIBUS 

Master-Token Transfer

Slave 1 Slave 2 Slave n
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Access to the bus is controlled by means of a master-slave protocol, with overriding token
passing. What happens is that a master station generates a request to one of the slave
stations that are subordinate to it for communication purposes, and the latter reacts to the
master’s request by sending a response telegram. Only the master that is currently in
possession of the token is allowed to generate request telegrams. Passing the token brings
it about that bus control rights are switched cyclically between the master stations. As well
as peer to peer communication between a master and a slave, a master can also generate
what are known as broadcast telegrams (which are sent to the address 127): these will be
received and evaluated by all slaves simultaneously, but not acknowledged. With what are
known as modular slaves, the PROFIBUS telegram may carry information on the slot and
the channel as well as the slave address. 
PROFIBUS DP incorporates two classes of master.
The class 1 master is the central component responsible for the polling/bus access
procedure, and carries out data exchange with the input/output devices (slaves). It defines
the data transfer rate, to which the slaves will normally adapt automatically, and controls
the exchange of the token with other masters. Several class 1 masters may operate in the
PROFIBUS DP system simultaneously. Typical class 1 masters are programmable logical
controls (PLCs) and PCs responsible for system control.
Class 2 masters are generally used as project configuration or visualisation devices, and
serve as auxiliary tools when starting up the system or for diagnosis. 
Data exchange between the class 1 master and the slave may be cyclic or acyclic. 
Cyclic data are read into the process imaging memory of the master in each bus cycle, or
written from there to the slaves. Normally no programming is required: all that is needed
here is a project configuration, that is to say, the allocation of the data of the master
process image to the corresponding data in the PROFIBUS slaves. The PLC program
simply accesses the data in the process imaging memory without “knowing” whether these
data are being input/output locally in the context of the PLC, or by way of a PROFIBUS
slave. PROFIBUS is responsible for the automatic cyclic exchange of information.
Acyclic exchange of data can be carried out by the master that has parameterised the
slave. This uses the READ and WRITE functions. Acyclic data transfer is used, for
example, in the transfer of parameter records from the master to the RS4/PROFIsafe
(download) or from the RS4/PROFIsafe to the master (upload).
Alarms represent a special case. The master will be notified of these in the context of cyclic
data transfer through the PROFIBUS status byte; the master then gets the actual alarm
information from the slave that has signalled by means of an acyclic telegram. This
information will then be written by the master to a memory area reserved for alarms
(SAP51) and can be subsequently evaluated by the application program.



System architecture 

Leuze electronic RS4/PROFIsafe 9

T
N

T
 3

5/
7-

24
V

D
E

U
T

S
C

H
E

N
G

L
IS

H
F

R
A

N
Ç

A
IS

IT
A

L
IA

N
O

E
S

P
A

Ñ
O

L
N

E
D

E
R

L
A

N
D

S

For the project configuration of every PROFIBUS DP class 1 master and of every slave,
what is known as a an electronic data sheet GSD is required. This will be supplied by the
manufacturer of the master or the slave, and describes its properties from the point of view
of PROFIBUS. As well as including such PROFIBUS data as e.g.
• the data transfer rate supported
• the telegram length supported
• the quantity of input and output data
this file contains information about diagnosis signalling and specific device parameters. 

2.2 PROFIsafe
PROFIsafe is a functional extension of PROFIBUS DP, and makes it possible to operate
safety bus components along with non-safety-related standard components on the same
bus. PROFIsafe devices do not call for any kind of modification to the existing hardware
components, and can be integrated with existing systems without any problem. 

The PROFIsafe driver is a software component that carries a TÜV1 certification. Above the
communication layers, it makes use of the functions of the PROFIBUS DP stack. Safety of
data transfer is achieved by means of the special structure of the user data as well as
including the actual safety data, these also incorporate a control byte, a serial number and
a further check sum. The destination address makes it possible to address a PROFIsafe
device uniquely, even in systems with several PROFIBUS lines, that is with multiple slave
addresses for similar devices. Only cyclic data are transmitted safely, i.e. are processed by
the PROFIsafe driver before transmission. 

2.3 The ROTOSCAN RS4 Laser Scanner
The RS4 surface scanner is an opto-electronic protective device (AOPD) of type 3. It
transmits very short laser impulses, and measures the time until the impulse impacts on an
object and until the reflection reaches the RS4 receiver. The length of time enables the
device to calculate the distance between the object and the RS4. The scanning unit in the
RS4 rotates, and transmitts/receives a laser pulse at every 0.36°. This enables it to scan a
sector of up to 190°, with the RS4 situated at the midpoint. 
The protective field that is to be monitored is limited by a user-defined curve around the
scanner, the maximum distance from this to the midpoint of the scanner being 4 metres. If
an object is detected between this boundary line and the scanner, thus violating the
protective field, the scanner will switch off its safety-related OSSD output, bringing the
hazardous movement to a standstill. While the device is operating, one of a maximum of 4
protective fields can be selected, by enabling one of 4 outputs. 

1. German: Technischer Überwachungsverein: Technical Inspection Authority.
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Without reference to the parameters, the scanner may put out a warning signal that is not
safety-related, if a warning field defined by the user should be violated. This warning field is
coupled to the protective field in a fixed pairing. All protective field pairs, together with the
permissible switchings, will be adapted to the given application when the equipment is first
put into operation. 

2.4 The PROFIsafe adapter
The RS4/PROFIsafe consists of two components, the RS4 and the PROFIsafe adapter.
The PROFIsafe adapter is responsible for the connection to PROFIBUS, and is designed
as shown below: 

Bild 2.4-1: Design of the PROFIsafe adapter

 

µC1 µC1

Restart Warn OSSD1 SF1 .. 4 OSSD2 RS232

Restart PROFIBUS-DP 24VDC PC-Adapter

DPC31

PWR
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Bild 9.0-1: Dimensional drawing RS4/PROFIsafe

a = Axis of the rotating mirror
b = Scanning plane
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10 Standard delivery and order details

10.1 Standard delivery
The following form part of the standard delivery:
• Laser Scanner ROTOSCAN RS4/PROFIsafe 
• Data Sheet PR4/PROFIsafe

10.2 Start-up Set
RS4 start-up set is required. This can be used either with the AS-i or with the PROFIsafe
version. It consists of the following components:
• optical PC adapter cable
• CD ROM containing the RS4soft software 
• CD-ROM with additional components for linking to PROFIBUS
• ROTOSCAN RS4 Connecting and Operating Instruction
• RS4soft User Manual
• this Connecting and Operating Instruction with additional information to RS4/PROFIsafe
• the Connecting and Operating Instruction with additional information to RS4/AS-i

10.3 Order details RS4/PROFIsafe and accessories RS4/PROFIsafe

Artikelbezeichnung RS4/PROFIsafe Order no.

RS4/-4P1 Laser Scanner ROTOSCAN RS4/PROFIsafe 580012

CB-PCO-3000 Optical PC adapter cable 520072

RS4-SWC Start-up Set RS4 970078

AC-M12-PBT1 PROFIBUS M12 terminal plug 147500

RS4-clean-Set1 150 ml Cleaning fluid for synthetic materials, 
25 cleaning cloths, soft and lint-free

430400

RS4-clean-Set2 1000 ml Cleaning fluid for synthetic materials, 
100 cleaning cloths, soft and lint-free

430410

RS4-TB70-500 Test body, cylindrical, 500 mm in length, dia-
meter 70 mm, reflectance factor ca. 1.8% 

50036433

RS4-TB200-1000 Test body, cylindrical, 1000 mm in length, dia-
meter 200 mm, reflectance factor ca. 1.8%

 50036434

RS4-MS Montagesystem für die Anbindung und Justa-
ge des RS4 PROFIsafe

50033346

RS4-Adap-P Adapterplatte bei bereits bestehenden Monta-
gesystemen

50035814
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11 Declaration of conformity
Leuze electronic GmbH + Co. KG
In der Braike 1
73277 Owen - Teck / German

The manufacturer declares that the safety components of series RS4/PROFIsafe in the
form in which they are marketed by us conform with the relevant, basic safety and health
requirements of the EC directives*, and that the standards* were used in their design and
construction. 

Owen,  01.02.2009

* You can also download this EC Declaration of Conformity from the Internet under:
http://www.leuze.com/rotoscan

Dr. Harald Grübel 
General Manager


