JOHANNES

HUBNER

GIESSEN

English

ideas and solutions

Configuration manual
U-ONE®-SAFETY-Compact

PROFIBUS-DP interface and PROFIsafe protocol

Read the configuration manual prior to assembly,
starting installation and handling!
Keep for future reference

Translation of the original configuration manual SPB C Published October 2018
ID 74465



HUBNER ~ U-ONE®-SAFETY-Compact
Configuration-manual PROFIBUS-DP - module

AT A
Ut

s

Trademark

Brand names and product names are trademarks or registered trademarks of their respective
owner.

Protected trademarks bearing a ™ or ® symbol are not always depicted as such in the manual.
However, the statutory rights of the respective owners remain unaffected.

Manufacturer / publisher

Johannes Hubner

Fabrik elektrischer Maschinen GmbH
Siemensstralle 7

35394 Giessen

Germany

Phone: +49 641 7969 0

Fax: +49 641 73645

E-Mail: info@huebner-giessen.com

www.huebner-giessen.com

The manual has been drawn up with the utmost care and attention. Nevertheless, we cannot
exclude the possibility of errors in form and content. It is strictly forbidden to reproduce this
publication or parts of this publication in any form or by any means without the prior written
permission of

Johannes Hubner Fabrik elektrischer Maschinen GmbH.

Subject to errors and changes due to technical improvements.

Copyright © Johannes Hubner Fabrik elektrischer Maschinen GmbH.
All rights reserved.

USC42_SPB-Config-manual-en_R2



] ®. i
U-ONE®-SAFETY-Compact HUBNER

Configuration-manual PROFIBUS-DP - module

Trademarks

PROFIBUS™, PROFINET™ and PROFIsafe™, as well as the relevant logos, are registered

trademarks of PROFIBUS Nutzerorganisation e.V. (PNO), SIMATIC is a registered trademark
of SIEMENS AG and Loctite® is a registered trademark of Henkel AG & Co. KG, Diisseldorf.

Brand names and product names are trademarks or registered trademarks of their respective
owner. Protected trademarks bearing a ™ or ® symbol are not always depicted as such in the
manual. However, the statutory rights of the respective owners remain unaffected.

Copyright

It is strictly forbidden to reproduce this publication or parts of this publication in any form or by
any means without the prior written permission of Johannes Hubner Fabrik elektrischer
Maschinen GmbH. Content information, text, drawings, graphics, and other representations are
protected by copyright and are subject to commercial property rights. Duplications of any kind
that are not combined with use of the machine are prohibited without manufacturer's written
consent. Actions to the contrary make damage compensation mandatory.

Copyright© Johannes Hubner Fabrik elektrischer Maschinen GmbH

Change reservation

The manual has been drawn up with the utmost care and attention. Nevertheless, we cannot
exclude the possibility of errors in form and content.

All rights, subject to errors and changes due to technical improvements reserved.

Font styles

Italic or bold font styles are used for the title of a document or are used for highlighting.
Courier-New font displays text, which is visible on the screen and software/software menu
selections.

usctz_spe-onftatianalde Rz



HUBNER U-ONE®-SAFETY-Compact

Configuration-manual PROFIBUS-DP - module
Content
1 General INFOIMALION ..........oviiiiiiiiiiiiiieieie ettt e e e aeaeaeseaessssbesesssesesssesssssesssssesssnsnsnsnsnnnes 7
Y o] o] LTt o111 PP OUPRPPPPRN

1.2 Main Features
1.2.1 Principle of the safety function

2 BasiC Safety INSIIUCTIONS ......oouiiiiiiiii et e e 9
2.1 Explanation of SymbolS @nd NOES.........ccueieiiiiiiiiiiiie et 9
2.2 Safety functions of the fail-safe processing UNit...........ccccooiiiiiiiiiiiiiiiiiiie e 10

2.2.1 Mandatory safety checks / measures
2.3 Warranty and liability..........c.cccooiveienennnn.
2.4 Organizational measures
2.5 Personnel selection and qualification; basic obligations .............cccccveiiiiiiniiie s 11

3 PROFIBUS / PROFIsafe — COMMISSIONING......cccuviiiiiiieiiiieieiiie e 12

B LPROFIBUS ..o 12
3.1.1 DP communication protocol .13
3.1.2 Device master file (GSD)............ .13
3.1.3 PNO ID number ............ .14

B2 PROFISATE ...ttt et e e e e ettt e e e e e et e e e e e e e n b rree e e e e anes 14

3.3 Measuring system €-> PROFIBUS / PROFIsafe communication ..............cccocveeenieenn. 15

3.4 Start-up on PROFIBUS .16

3.5 Bus status display........... .17

3.6 ConfiIgUration ...........ccoccuvieiiiiiiniiiccieece e .18
3.6.1 Safety-oriented data, JHG-PROFIsafe module.............ccoccueeiiiiieiniiieiiiiee e 18
3.6.2 Register structure of safety-oriented data..............ccoocuviiiiiiiiiiiiiiis 19

ST N [ 4] o1 o = - O PRPPPPPUPRPIN 19
3.6.2.2 OULPUL JALA. ....eeeiiiie ittt 22
3.6.3 Process data, JHG-PROFIBUS module ........... .24

3.6.4 Register structure of the process data.....
3.6.4.1 Inputdata .......cceeeeiveeeniiiieiiiennn .
3.7 ParameEteriZAtiON.......coiiiiiiiei ettt e et e e e e et e e e et e e e e e n i baareaaeae e
3.7.1 F-Parameters (F_Par)
3.7.1.1 F_Check_SeqNr-...

3.7.1.2F_SlLcieciens
3.7.1.3 F_CRC_Length.. .
B.7. 14 F_BIOCK _ID ..ottt
3.7 L5 F_Par_VEISION.....ueii ittt ettt
3.7.1.6 F_Source_Add / F_DeSt_Add .........cuuiiiiiiiiiiiiiieee e 27
.7 1.7 F_WD _TIME ettt ettt 27
3.7.1.8 F_iPar_CRC...... .27
3.7.19F_Par_CRC....... .. 28
3.7.2 iParameters (F_iPar)..... ..28
3.7.2.1 Integration tiMe Safe.........c.ciiiiiiiiii e 29
3.7.2.2 Integration time UNSAFe...........ooiiiiiiiiiiiie e 29
3.7.2.3 Window increments .............. ..29
3.7.2.4 Idleness tolerance Preset .29
3.7, 2.5 DIFECHION ..ttt ettt 29

USC42_SPB-Config-manual-en_R2



U-ONE®-SAFETY-Compact
Configuration-manual PROFIBUS-DP - module

4 Parameter Definition/CRC CalCUlatioN..............cccuiiiiieiiiiiiiiee e cieeee e
L R T o 0 1= Y SR
4.1.1 CRC calculation across the iParameters....

F A e e = 10 1= = £
4.2.1 NON-Settable F-ParametersS...........uuuuuuiuiiiiiiiiiiiiiiii s
4.2.2 Settable F-Parameters...........cuiiiiiiiiiiieie et e s seter e e e e e st e e e e e s s sanreeaeeeesnnnnes

5 Safety Creation — Configuration EXample ...........ccoouiiiiiiiiiiiiieicc e 33

5.1 PrEIEQUISIES. ... .eeeiet ettt ekt s et e e et e e eab et e st e e e nnb e e e nabe e e abbeeeane 34
5.2 Hardware configuration...
5.2.1 Defining the propemes of the hardware conflguratlon
5.3 ParameteriZation. .........occuiiiiiiiiiiiiii et
5.3.1 Setting the IPArameters ...........c.eiiiiiiiiiiiie e
5.3.2 Setting the F-Parameters.....
5.4 Creating the missing (F-)blocks....
5.4.1 Program structure................
5.4.2 F-RUNTME GIOUP ...ciiiiiieiiiiee ettt ettt ettt sttt e e et e e s e e sbe e e e anenes
5.4.3 Generating the Object BIOCKS (OBS) ........ccoiiiiiiiiieiiiiie ittt 48
5.4.4 Generating the functions (F-FCS).......ccuiiiiiiiiiiiiie e 49
5.4.5 Programming the F-BIOCKS...........cccciiiiiiiiiiiiciiic e 50
5.5 Generating the safety program ....
5.6 Loading the safety program .........
5.7 Testing the Safety PrOgram ............oi it e e sieee e

6 Zugriff auf den sicherheitsgerichteten Datenkanal..............ccccooiiiiiiiic i

6.1 Output of passivated data (substitute values) in case of eIror ...........ccccoovveeerieeeinieeenns
6.2 F-Periphery-DB..........ooiiiiieiiii e
6.2.1 Measuring system F-Periphery-DB “DB1638” — Overview of variables...
B.2. 1.1 PASS_ON .o

6.2. 1.2 ACK _INEC ... .ottt ettt nes

B6.2. 1.3 ACK _REL.cciiiii

B.2. 1.4 IPAR_EN ... .ot
6.2.1.5 PASS_OUT/QBAD/QBAD | XX/QBAD O XX.....coovverereeeererereeeereessenerseenenesnnes
6.2.1.6 ACK_REQ

B.2. 1.7 IPAR_OK ..

B.2. 1.8 DIAG ...ttt

6.3 Access to variables of the F-Perhiphery-DB...........cccccooiiiiiiiiiiiiiiicce e
6.4 Passivation and Operator acknowledgment of the measuring system ............cccccocevveennns
6.4.1 After start-up of the F-System
6.4.2 After communication errors

7 Preset AdJuSTMENT FUNCTION.......coooiiiiiiiiie ittt e e e 59
% R o (0T =To LU £ T PO PP UP P OPPPOPPPPINt 60
8 Troubleshooting and DiagnosisS OPLiONS........cccviiiiiiiiiiiieeiie e 61

8.1 Optical displays
8.1.1 LED, green
8.1.2 LED, red .....ccovvvvreiieiriieeen,

8.2 Use of the PROFIBUS dIQNOSIS .......eveiiiiiiiiiiiiiiee ettt e e ee e
8.2.1 Standard AIAGNOSIS .......ccoiuriiiiiiiieiiie ettt

USC42_SPB-KonfigManual-de_R2



CibEBNER _ U-_ONE®-SAFETY-Compact
Configuration-manual PROFIBUS-DP - module

S I S = L4 [T 1) = L U

8.2.1.2 StALION STALUS 2.....eeeieeeiiiiiiieie e e e sttt e e e e s e st e e e e e s s st e e e e e e e snnbeeaeeeeannrnnaeeeeaeanes

8.2.1.3 StAtiON SLALUS 3.....eueiei e e

8.2.1.4 Master address.......c.ccooecvvvveeeeennnnns

8.2.1.5 Manufacturer’s identifier.............................

8.2.1.6 Length (in bytes) of the extended diagnosis
8.2.2 EXtENdEd IAgNOSIS. .. . .ueviiiieeiiiiiiiee ettt a e

_ USC42_SPB-Config-manual-en_R2



] ®. i
U-ONE®-SAFETY-Compact HUBNER

Configuration-manual PROFIBUS-DP - module

1 General Information

These operating and assembly instructions contain the following topics:
e Basic safety instructions with declaration of the intended use

e Characteristics

e Parameterization

e Error causes and remedies

The operating and assembly instructions are supplementary to other documentation, such as
product data sheets, dimension drawings, etc.

1.1 Applicability

These operating and assembly instructions apply exclusively for the following measuring
system series with PROFIBUS-DP interface and PROFIsafe profile:

The products are labelled with affixed nameplates and are components of a system.
The following documentation therefore also applies:

e operator’s operating instructions specific to the system,

e the “Operating and Assembly Instructions U-ONE Compact”

e and these operating and assembly instructions

1.2 Main Features

e PROFIBUS interface with PROFIsafe protocol, for transfer of a safe position and speed
e Quick process data channel via PROFIBUS, not safety-oriented
e Additional incremental interface, not safety-oriented
e Two-channel scanning system, for generation of safe measured data through internal
channel comparison
— Channel 1, master system:
optical Single-Turn scanning via code disk with transmitted light and magnetic Multi-Turn
scanning
— Channel 2, inspection system:
magnetic Single and Multi-Turn scanning

Due to its technology the optical system possesses greater accuracy; therefore it is used as
master system. The data of the master system are unevaluated in the non-safety-oriented
process data channel with normal PROFIBUS protocol, but are made available with a short
cycle time.

The magnetic scanning system serves for the internal safety check. The "safe data" obtained
through two-channel data comparison are packed into the PROFIsafe protocol and also
transmitted to the control via the PROFIBUS.

usctz_spe-onftatianalde Rz
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1.2.1 Principle of the safety function
System safety results when:

Each of the two scanning channels is largely fail-safe thanks to individual diagnostic
measures.

The measuring system internally compares the positions detected by both channels in two
channels, also determines the speed in two channels and transfers the safe data to the
PROFIBUS in the PROFIsafe protocol, see “Black Channel” Abb. 3-2 on page 14.

In the event of a failed channel comparison or other errors detected through internal
diagnostic mechanisms, the measuring system switches the PROFIsafe channel into error
state.

The measuring system initialization and execution of the preset adjustment function are
appropriately verified.

The control additionally checks whether the obtained position data lie in the position window
expected by the control. Unexpected position data are e.g. position jumps, tracking error
deviations and incorrect direction of travel.

When errors are detected the control introduces appropriate safety measures defined by the
system manufacturer.

The system manufacturer ensures, through correct mounting of the measuring system, that
the measuring system is always driven by the axis for measurement.

The system manufacturer performs a verified test during commissioning and in the event of
any parameter modification.

_ USC42_SPB-Config-manual-en_R2
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2 Basic safety instructions

2.1 Explanation of symbols and notes

Warnings are indicated by symbols in these operating and assembly instructions. The warnings
are introduced by signal words that express the scope of the hazard.

The warnings must be strictly heeded; you must act prudently to prevent accidents, personal
injury, and property damage.

DANGER!

Means that death or serious injury will occur if the required precautions are not
met.

WARNING!

Means that death or serious injury can occur if the required precautions are not
met.

CAUTION!

Means that minor injuries can occur if the required precautions are not met.

NOTICE!

Indicates a possibly dangerous situation that can result in material damage if it
is not avoided.

NOTES!

Indicates important information or features and application tips for the product
used.

NOTES!

Means that appropriate ESD-protective measures are to be considered
according to EN 61340-5-1 supplementary sheet 1.

=P DB D

NOTES!

Do not use a hammer or similar tool when installing the device due to the risk of
damage occurring to the bearings or coupling!
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2.2 Safety functions of the fail-safe processing unit

The F-Host, to which the measuring system is connected, must perform the following safety
checks.

O NOTES!

To enable the correct measures to be taken in the case of an error, the
1 following applies:
If no safe position can be output due to an error detected by the measuring
system, the PROFIsafe data channel is automatically put into fail-safe status. In
this status so-called "passivated data" are output via PROFIsafe.
See chapter 6.1 "Output of passivated data (substitute values) in case of
error' on page 54.
Passivated data outputs are:
— PROFIsafe data channel: all are set to 0
— PROFlsafe status: error bit 2! Device Fault is set
— PROFIsafe-CRC: valid
Upon receipt of passivated data, the F-Host must put the system into a
safe state. It is only possible to leave this error state by eliminating the
error and then switching the supply voltage off and on again!
The process data channel addressable via PROFIBUS is not necessarily
affected by this. If the internal diagnosis in the master channel does not detect
an error, the process data are still output. However, these data are not safe for
the purposes of a safety standard.

2.2.1 Mandatory safety checks / measures
Measures for commissioning, changes F-Host error reaction
Application-dependent parameterization and definition of the

necessary iParameters, see chapter 4.1 “iParameter” -
on page 30.

In the event of parameter changes, check that the measure is

executed as desired. SreE

Check by F-Host F-Host error reaction
Cyclical consistency check of the current safety-oriented data

from the JHG-PROFIsafe module in relation to the previous STOP

data.

Travel curve calculation and monitoring by means of cyclical STOP

data from the JHG-PROFIsafe module.

Monitoring of cyclical data from the
JHG-PROFIsafe module, and the process data from the
JHG-PROFIsafe module.

Receipt of passivated
data > STOP

Timeout: Monitoring of the measuring system - response time.

For checking e.g. cable breakage, power failure etc. SIee

USC42_SPB-Config-manual-en_R2
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2.3 Warranty and liability

In principle the "General Terms and Conditions" of Johannes Hibner - Fabrik elektrischer
Maschinen GmbH apply. These are available to the operator with the Order Confirmation or
when the contract is concluded at the latest. Warranty and liability claims in the case of
personal injury or damage to property are excluded if they result from one or more of the
following causes:

Non-intended use of the measuring system

e Improper assembly, installation, start-up and programming of the measuring system

Work carried out incorrectly on the measuring system

Operation of the measuring system with technical defects

Mechanical or electrical modifications to the measuring systems undertaken autonomously
Repairs carried out autonomously

Third party interference and Acts of God

Non-observance of these operating and assembly instructions

Opening of the measuring system

Deployment of non-qualified personnel

2.4 Organizational measures

The operating and assembly instructions must always be kept ready-to-hand at the place of
use of the measuring system.

In addition to the operating and assembly instructions, generally valid legal and other binding
regulations on accident prevention and environmental protection must be observed and
communicated.

The respective applicable national, local and system-specific provisions and requirements
must be observed and communicated.

The operator is obliged to inform personnel on special operating features and requirements.
Prior to commencing work, personnel working with the measuring system must have read
and understood the chapter 2 "Basic safety instructions" on page 9.

The nameplate and any prohibition or instruction symbols applied on the measuring system
must always be maintained in a legible state.

Do not undertake any mechanical or electrical modifications to the measuring system, except
for those expressly described in this operating and assembly instructions.

Repairs may only be undertaken by the manufacturer or a center or person authorized by the
manufacturer.

2.5 Personnel selection and qualification; basic obligations

All work on the measuring system must only be carried out by qualified personnel.

Qualified personnel includes persons, who, through their training, experience and instruction,
as well as their knowledge of the relevant standards, provisions, accident prevention
regulations and operating conditions, have been authorized by the persons responsible for
the system to carry out the required work and are able to recognize and avoid potential
hazards. They are capable of identifying and avoiding potential hazards.

The definition of “qualified personnel” also includes an understanding of the standards VDE
0105-100 and IEC 364 (source: e.g. Beuth Verlag GmbH, VDE-Verlag GmbH).

The responsibility for assembly, installation, commissioning and operation must be clearly
defined. The obligation exists to provide supervision for trainee personnel.

usctz_spe-onftatianalde Rz
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3 PROFIBUS / PROFIsafe — Commissioning

3.1 PROFIBUS

PROFIBUS is a continuous, open, digital communication system with a broad range of
applications, particularly in manufacturing and process automation. PROFIBUS is suitable for
fast, time-sensitive and complex communication tasks.

PROFIBUS communication is based on the international standards ICE 61158 and IEC 61784.
The application and engineering aspects are defined in the PROFIBUS User Organization
guidelines. These serve to fulfil the user requirements for a manufacturer-independent and
open system where the communication between devices from different manufacturers is
guaranteed without modifications of the devices.

Valid PROFIBUS-addresses: 1 — 99
10°: Setting the 1% position

10% Setting the 10™ position

The device will not start up with an
invalid station address.

The set PROFIBUS address
automatically gives the PROFIsafe
destination, see ,,F_Source_Add /
F_Dest_Add“ on page 27.

Important information in this regard can be found in the PROFIBUS Guidelines:
e PROFIBUS guideline: PROFIsafe — Environmental Requirements

Order no.: 2.232
e PROFIBUS Assembly Guideline,

Order no.: 8.022
e PROFIBUS Commissioning Guideline,

Order no: 8.032
These and further information on PROFIBUS or PROFIsafe are available from the office of the
PROFIBUS User Organization:

PROFIBUS Nutzerorganisation e.V.

Haid-und-Neu-Str. 7 Telefon:  +49 721 96 58 590
D-76131 Karlsruhe Fax: +49 721 96 58 589
www.profibus.com E-Mail: germany@profibus.com

www.profisafe.net

USC42_SPB-Config-manual-en_R2
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3.1.1 DP communication protocol

The measuring systems support the DP communication protocol, which is designed for quick
data exchange in the field level. The basic functionality is defined by the performance level VO.
This includes cyclical data exchange as well as station and module specific diagnosis.

3.1.2 Device master file (GSD)

In order to achieve a simple plug-and-play configuration for PROFIBUS, the characteristic
communication features for PROFIBUS devices were defined in the form of an electronic
device data sheet (device master file, GSD file).

Using the defined file format, the configuration system can easily read in the device master
data of the PROFIBUS measuring system and automatically take account of it in the bus
system configuration.

The GSD file is a constituent of the measuring system and has the file name HUEBOE3F.GSE.
The measuring system also has three bitmap files called HUEB_BDE.bmp, HUEB_BDI.bmp
und HUEB_BSF.bmp, which it displays in normal mode, in diagnostic mode and in special
operating states.

The files are on the Software and Support CD (siehe Kapitel ,Zubehoér” in der Betriebs- und
Montageanleitung). It is included in the scope of delivery.

(ato®

i\g“ |
o
M
syste !:

PROFIBUS
Konfigurator

\\\\ummu//////

\

Abb. 3-1: GSD for the configuration
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3.1.3 PNO ID number

Every PROFIBUS slave and every Class 1 master must have an ID number. This is already
entered in the supplied GSD file.

It is required so that a master can identify the type of the connected device without significant
protocol overhead. The master compares the ID numbers of the devices connected with the ID
numbers of the configuration data specified in the configuration tool. The transfer of user data
only starts once the correct device types have been connected with the correct station
addresses on the bus. This achieves a high level of security against configuration errors.

The measuring system has the PNO ID number OXOE3F (hex). This number is reserved and is
stored with the PNO.

3.2 PROFIsafe

PROFIsafe is the profile for the transfer of safety-oriented data via PROFIBUS and PROFINET

and is internationally standardized in IEC 61784-3-3.

PROFIsafe is a functional extension of PROFIBUS-DP and was the first communication

standard in accordance with safety standard IEC 61508, which permits standard and fail-safe

communication on one and the same bus line. PROFIsafe devices therefore do not require any

modifications to the existing hardware components, and can be integrated problem-free into

existing systems.

These characteristics are implemented with the "Black-Channel" principle:

e No effect on standard bus protocols

e Independent of the respective transmission channel, whether copper cable, fiber-optic cable,
backplane bus or wireless

e Neither the transmission rates nor the respective error detection play a role

e For PROFIsafe the transmission channels are only "Black Channels".

Safety Standard Standard Safety
application application, application, application
e.g. diagnosis e.g. diagnosis
. PROFlsafe
PROFlsafe PROFlsafe layer
layer layer
3

Standard Standard

PROFIBUS PROFIBUS / “
DP protocol DP protocol

“Black
Channel"

y,
7
i

PROFINET IO, PROFIBUS-DP, Backplane Buses

Abb. 3-2: ,,Black-Channel“ principle [source: PROFIsafe system description]
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3.3 Measuring system €<- PROFIBUS / PROFIsafe communication
The actual values for position and speed are transmitted in two slots:

e The position actual values of both measuring systems are compared for safe transmission. If
the difference is less than the set monitoring window, the value is considered safe. The safe
position actual value and the calculated safe speed value are transmitted via the PROFIsafe
profile. The part of the control which performs the safety-oriented functions can then process
these values.

e The position actual value and the calculated speed value of the first measuring system are
directly transmitted in the unsafe process data channel. This channel is generally processed
more frequently by the control. This allows normal automation processes to access the
updated position value more frequently.

Profibus Protocol

Saving Channel (F-Channel)

Data of System 1, verified
with System 2

Position

Speed

4

Normal part of the control Secured part of the control

Normal Automation Safety Relevant
Functions, e.g. Position Functions

Control... Secured Data Traffic
Short Cycle Time

Control

Abb. 3-3: Measuring system — PROFIsafe communication
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3.4 Start-up on PROFIBUS

Before the measuring system can be included in the user data traffic (Data_Exchange), the
master must first initialize the measuring system during start-up. The resulting data traffic
between the master and the measuring system (slave) is divided into the parameterization,
configuration and data transfer phases.

It is checked whether the planned nominal configuration agrees with the actual device
configuration. The device type, the format and length information as well as the number of
inputs and outputs must agree in this check. The user is thus reliably protected against data
format errors.

If the check was successful, there is a switch to the DDLM_Data_Exchange mode. In this
mode the measuring system transfers e.g. its actual position

Power On

Initialization

Parameter not ok

<
Parameter ok

Configuration not ok

Configuration not ok

Configuration ok
Parameter not ok

Parameter and Configuration ok
Outputs Receiver/
Return Inputs

WPRM = Wait Parameter
WCFG = Wait Configuration
DXCHG = Data Exchange

Abb. 3-4: DP slave initialization
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3.5 Bus status display
WARNING! NOTICE!

Destruction, damage and malfunction of the measuring system in case of
infiltration of foreign substances and damp!
The access to the LEDs has to be locked after the settings with the screw plug.

' Tighten firmly!
®

The measuring system has two LEDs in the connection cover. A red LED (bus fail) to display
faults and a green LED (bus run) to display status information.

When the measuring system starts up, both LEDs flash briefly. The display then depends on
the operating status of the measuring system.

/BUSFAL BUSRUN
e areen

\ J

[ ]
. )
)
LED, green Bus Run
‘ ON Ready for operation
O OFF Supply absent, hardware error
@ 1 Hz Incorrect parameterization of F_Parameters
o 3x with 5 Hz PROFIsafe communication running, master requesting Operator
Acknowledgment
LED, rot Bus Fail
O AUS No error, bus in cycle
@ 1 Hz Measuring system not addressed by the master,
no cyclical data exchange
. AN Internal error, Bit 1 set in PROFIsafe status byte

For appropriate measures in case of error,
see chapter 8 “Troubleshooting and Diagnosis Options” on page 61.
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3.6 Configuration

Configuration means that the length and type of process data must be specified and how it is to
be treated.

The measuring system uses a defined number of input and output words on the PROFIBUS,
depending on the configuration. This structure information is already entered for both the
safety-oriented and the non-safety-oriented data in the GSD file, and is described below.

The following definition applies:

Data flow for input data: F-Device > F-Host

Data flow for output data: F-Host > F-Device

3.6.1 Safety-oriented data, JHG-PROFIsafe module

The module uses five input words for the user data and four input bytes for the PROFIsafe
parameter block.

Byte Bit Eingangsdaten

X+0 28215 .

X+l 2057 Cam-data Unsigned16
X+2 28215 .

X+3 2057 Status Unsigned16
X+4 28215

X+5 2057 Speed Integerl6
X+6 28218 Actual-value, Multi-Turn, 15 || o
X+7 20-27 bit 9

X+8 28218 Actual-value, Single-Turn, Inteaerl6
X+9 2097 13 bit 9

X+10 20-27 Safe Status Unsigneds
X+11 210223

X+12 28215 CRC2 3 bytes
X+13 20-27

The module uses four output words for the user data and four output bytes for the PROFIsafe
parameter block.

The Safe-Control Register can only be accessed indirectly via the safety program from an
F-Runtime Group.

Byte Bit Ausgangsdaten

X+0 28215 .

X1 2057 Controll Unsigned16
X+2 28215

%43 2057 Control2 Unsigned16
X+4 28215 .

%45 2057 Preset, Multi-Turn Integerl6
X+6 28215

X7 2057 Preset, Single-Turn Integerl6
X+8 20-27 Safe Control Unsigned8
X+9 216.223

X+10 28215 CRC2 3 bytes
X+11 20-27
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3.6.2 Register structure of safety-oriented data
3.6.2.1 Input data

3.6.2.1.1 Cam register

Unsigned16
Byte X+0 X+1
Bit 15-8 7-0
Data 21528 2720
Bit Beschreibung

Speed overflow
The bit is set if the speed value is outside the range of -32768...+32767

2'...2%% | Reserved

20

3.6.2.1.2 Status

Unsigned16
Byte X+2 X+3
Bit 15-8 7-0
Data 21528 2720
Bit Beschreibung

Preset_Status
The bit is set if the F-Host triggers a preset request via the variable IPAR EN of
the F-Periphery-DB or the bit Preset Request inthe Controll register.
When the preset has been executed, the bit is automatically reset.
2.2 | Reserved
Error
The bit is set if a present request could not be executed due the excessive
215 speed. The current speed must be in the range of the speed set under Preset
Standstill Tolerance. The bitis reset after the host has cleared the
variable IPAR EN, also see from page 59.

20

3.6.2.1.3 Speed

Integerl6
Byte X+4 X+5
Bit 15-8 7-0
Data 21528 27 =20

The speed is output as a two's complement value with preceding sign.
Setting the direction of rotation = forward
— Looking at the flange connection, turn the shaft clockwise:

-> positive speed output

Setting the direction of rotation = backward
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— Looking at the flange connection, turn the shaft clockwise:
-> negative speed output

If the measured speed exceeds the display range of

—32768...+32767, this results in an overflow, which is reported in the cam register via bit 2°. At
the time of the overflow the speed stops at the respective +/- maximum value, until the speed is
once again in the display range. In this case the message in the cam register is also cleared.

The speed is specified in increments per Integration time Safe.

3.6.2.1.4 Multi-Turn/ Single-Turn
Multi-Turn, Integer16

Byte X+6 X+7
Bit 15-8 7-0
Data 21528 27— 2°

Single-Turn, Integer16

Byte X+8 X+9
Bit 15-8 7-0
Data 215 28 21— 20

As only 16-bit registers have previously been possible on the control side, the position value
must be calculated first. The number of revolutions is noted in the Multi-Turn register, and
the current Single-Turn position is noted in steps in the Single-Turn register. Together with
the measuring system resolution, max. number of steps per revolution according to type plate,
the actual position can then be calculated

Position in steps = (steps per revolution * number of revolutions) + Single-Turn position

Steps per revolution: 8192 2 13 Bit
Number of revolution: 0...32767 2 15 Bit

The output position does not have a preceding sign.

3.6.2.1.5 Safe-Status

Unsigned8
Byte X+10
Bit 7-0
Data 2720
Bit Beschreibung
iPar_OK: New iParameter values have been assigned to the F-Device.
20 The bit is set when a preset request has been successfully completed via the F-

Host (iPar_EN bit), see chapter 7 “Preset Adjustment Function“ on page
59.
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Bit

21

22

23

24
25

26

27

O

1

Beschreibung
Device_Fault: Error in F-Device or F-Module

The bit is set if the value set for the window increments under the iParameters
has been exceeded and/or the internally calculated PROFIsafe telegram is
defective. The measuring system is then put into fail-safe status and outputs its
passivated data. It is only possible to leave this status by eliminating the error and
turning the supply voltage OFF/ON.

CE_CRC: Checksum error in communication

The bit is set if the F-Device detects an F-Communication error, such as e.g. an
incorrect consecutive number (detected via a CRC2 error in V2 mode) or if the
data integrity has been violated (CRC error). The F-Host must then count all
defective messages within a defined time period T and assume a configured safe
status in the event of exceeding the maximum permissible defective messages.
This error can also be triggered by incorrect CRC values in the iParameters
(F_iPar_CRC) or F-Parameters (F_Par_CRC) in the parameterization sequence.
The measuring system reports a parameter error via the PROFIBUS standard
diagnosis and does not start up.

WD_timeout: Watchdog-Timeout during communication

The bit is set if the set watchdog time F_WD_Time in the F-Paramters is
exceeded. A valid current safety telegram must arrive from the F-Host within this
time, otherwise the measuring system will be set to fail-safe status and output its
passivated data. It is only possible to leave this status be eliminating the error and
turning the supply voltage OFF/ON. Also see chapter 0“Standard value

F Source Add =1, Standard value F Dest Add =503,

F_Source Add #F Dest Add.

“ on page 27.

FV_activated: Fail-safe values activated

The bit is set when the measuring system is in fail-safe status and output its
passivated data.

Toggle_d: Toggle bit

The toggle bit is device-based and causes the incrementation of the virtual
consecutive number in the F-Host. The toggle bit is used to synchronize the

counters in the measuring system/F-Host for generation of the virtual consecutive
number.

cons_nr_R: Virtual consecutive number has been reset
The counter is reset if the F-Host detects an F-Communicator error (CE_CRC).
Reserved

NOTES!

Safe status can only be indirectly accessed from a F-Runtime Group via the
safety program with the aid of variables of the F-Periphery-DB, see chapter 6
“Zugriff auf den sicherheitsgerichteten Datenkanal“ on page 53.
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3.6.2.2 Output data
3.6.2.2.1 Controll

Unsigned16
Byte X+0 X+1
Bit 15-8 7-0
Data 21528 2720
Bit Beschreibung

Preset_Request

The bit serves to control the preset adjustment function. When this function is
executed, the measuring system is set to the position value stored in the
Preset Multi-Turn/Preset Single-Turn registers. A precise sequence
must be observed in order to execute the function, see chapter 7 “Preset
Adjustment Function” on page 59.

2'...21% | Reserved

20

3.6.2.2.2 Control2
Reserved.

3.6.2.2.3 Preset Multi-Turn / Preset Single-Turn
Preset Multi-Turn, Integer16

Byte X+4 X+5
Bit 15-8 7-0
Data 215 28 21— 20

Preset Single-Turn, Integer16

Byte X+6 X+7
Bit 15-8 7-0
Data 215 28 21 -2

As only 16-bit registers have previously been possible on the control side, the preset value to
be written must be calculated first. The desired preset value must be in the range of 0 to

268 435 455 (28 bit). Together with the measuring system resolution, max. number of steps per
revolution according to type plate (8192), the corresponding values for Preset Multi-
Turn/Preset Single-Turn can then be calculated:

Number of revolutions = desired preset value / steps per revolution

The integer part from this division gives the number of revolutions and must be entered in the
Preset Multi-Turn register.

Single-Turn-Position = desired preset value — (steps per revolution * no. of revolutions) |

The result of this calculation is entered in the Preset Single-Turn register.

The preset value is set as new position when the preset adjustment function is executed, see
chapter 7 “Preset Adjustment Function® on page 59.
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3.6.2.2.4 Safe-Control

Unsigned8
Byte X+8
Bit 7-0
Data 2720
Bit Beschreibung
iPar_EN: iParameter assignment unlocked
20 The bit must be set indirectly via a variable of the F-Host in order to be able to

execute the preset adjustment function, see chapter 7 “Preset Adjustment
Function” on page 59.

OA_Req: Operator acknowledgment required

The bit is set by the F-Host driver after detection and elimination of an error in the
safety-oriented communication. The bit is also set if the measuring system/F-Host
could not be synchronously integrated into the bus operation at start-up of the F-
System.

2! An operator acknowledgment is displayed via the green LED (3x with 5 Hz) in
relation to the measuring system. In this case an operator acknowledgment of the
function blocks contained in the safety program must be performed. In this way
the counters contained in the F-Host and F-Device for the virtual consecutive
numbers are synchronized. The measuring system is then reset from safe status,
output of passivated data, to normal status, output of cyclical data.

R_cons_nr: Resetting of the counter for the virtual consecutive no.

2?2 The bit is set when the F-Host detects an F-Communicator error, either via the
status byte or itself.
23 Reserved

activate_FV: Aktiviere fehlersichere Werte

Das Bit wird gerateintern iber die Firmware gesetzt, wenn das Mess-System
aufgrund eines Geratefehlers, Fehlern in der sicherheitsgerichteten
Kommunikation oder beim Anlauf des F-Systems keine fehlersicheren Daten
mehr ausgeben kann. Das Mess-System gibt stattdessen seine passivierten
Daten aus.

24

activate_FV: Activate fail-safe values

The bit is set inside the device via the firmware if the measuring system can no
25 longer output fail-safe data due to a device error, errors in the safety-oriented

communication or at start-up of the F-system. The measuring system outputs its

passivated data instead.

26-27 Reserved

0 NOTES!

The Safe-Control register can only be indirectly accessed from a F-Runtime Group
1 via the safety program with the aid of variables of the F-Periphery-DB, see chapter
6 “Zugriff auf den sicherheitsgerichteten Datenkanal* , on page 53.

usctz_spe-onftatianalde Rz



HUBNER ~ U-ONE®-SAFETY-Compact
Configuration-manual PROFIBUS-DP - module

3.6.3 Process data, JHG-PROFIBUS module
The module uses four input words for pure user data, which are not safety-oriented.

Byte Bit Eingangsdaten

X+0 28215 .

i o7 Cam data Unsigned16
X+2 28215

_— 20,57 Speed Integerl6
X+4 28-215 Actual value, Multi-Turn, Integerl6
X+5 2027 15 bit 2

X+6 28-215 Actual value, Single-Turn, | | .«
X+7 P2 13 bit ¢

3.6.4 Register structure of the process data
3.6.4.1 Input data

3.6.4.1.1 Cam register

Unsigned16
Byte X+0 X+1
Bit 15-8 7-0
Data 21528 21 -20
Bit Beschreibung
20 Speed overflow

The bit is set if the speed value is outside the range -32768...+32767.
21...2% | Reserved

3.6.4.1.2 Speed

Integerl16
Byte X+2 X+3
Bit 15-8 7-0
Data 21528 27 -20

The speed is output as a two's complement value with preceding sign.

Setting the direction of rotation = forward
Looking at the flange connection, turn the shaft clockwise:
-> positive speed output

Setting the direction of rotation = backward

Looking at the flange connection, turn the shaft clockwise:
- negative speed output
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If the measured speed exceeds the display range of —32768...+32767, this results in an
overflow, which is reported in the cam register via bit 2°. At the time of the overflow the speed
stops at the respective +/- maximum value, until the speed is once again in the display range.
In this case the message in the cam register is also cleared.

The speed is specified in increments per Integration time Unsafe.

3.6.4.1.3 Multi-Turn/ Single-Turn

Multi- Turn, Integer16 Single- Turn, Integer16

Byte X+4 X+5 X+6 X+7
Bit 15-8 7-0 15-8 7-0
Data 21528 21-20 21528 2720

As only 16-bit registers have previously been possible on the control side, the position value
must be calculated first. The number of revolutions is noted in the Multi-Turn register, and
the current Single-Turn position is noted in steps in the Single-Turn register. Together with
the measuring system resolution, max. number of steps per revolution according to type plate,
the actual position can then be calculated:

Position in steps = (steps per revolution * number of revolutions) + Single-Turn position

Steps per revolution: 8192 2 13 Bit
Number of revolutions: 0...32767 2 15 Bit

The output position does not have a preceding sign.

3.7 Parameterization

Parameterization means providing a PROFIBUS-DP slave with certain information required for
operation prior to commencing the cyclic exchange of process data. The measuring system
requires e.g. data for the integration time, counting direction etc.

Normally the configuration program provides an input box for the PROFIBUS-DP master with
which the user can enter parameter data or select from a list. The structure of the input box is
stored in the device master file. The number and type of parameters entered by the user
depend on the configuration.

DANGER!
NOTICE!

Danger of death, serious physical injury and/or damage to property due to
malfunction, caused by incorrect parameterization!

The system manufacturer must ensure correct functioning by carrying out a
protected test run during commissioning and after each parameter change.
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3.7.1 F-Parameters (F_Par)

The F-Parameters contain information for adapting the PROFIsafe layer to defined applications
and checking the parameterization using an independent separate method. The F-Parameters
supported by the measuring system are listed below.

Byte-Order = Big Endian

Byte Parameter Typ Beschreibung Seite
F_Check_SeqgNr | Bit Bit 0 = 0: no check 26
- Bit Bit 1 = 0: not used -
X+0 00: SIL1
F_SIL Bit range Bit 3-2 2(1) g::ﬁ (defaul] e
11: no SIL
F_CRC_Length Bit-Bereich Bit 5-4 00: 3-Byte-CRC 26
X+1 | F_Block_ID Bit-Bereich Bit 5-3 001: 1 26
F_Par_Version Bit-Bereich Bit 7-6 01: V2-Mode 27

Source address, Default = 1

X+2 | F_Source_Add Unsigned16 Range: 1-65534 27
. Destination address, Default = 503

X+4 | F_Dest_Add Unsigned16 Range: 1-65534 27

X+6 | F_WD_Time UrsEraii | o o (e, D e = 13 27

Range: 125-10000

CRC of iParameters,
X+8 |F_iPar_CRC Unsigned32 | Default = 1132081116 27
Range: 0-4294967295

CRC of F-Parameters,
X+12 |F_Par_CRC Unsigned16 | Default = 46906 28
Range: 0-65535

3.7.1.1 F_Check_SeqNr

The parameter defines whether the sequence number will be included in the consistency check
(CRC2 calculation) of the F-User Data telegram. The parameter is set to "NoCheck" and
cannot be changed. This means that only fail-safe DP standard slaves are supported, which
behave accordingly.

3.7.1.2 F_SIL

F_SIL specifies the SIL which the user expects from the respective F-Device. This is compared
with the locally saved manufacturer's specification. The measuring system supports the safety
classes no SIL and SIL1 to SIL3, SIL3 = standard value.

3.7.1.3 F_CRC_Length

Depending on the length of the F input/output data (12 or 123 bytes) and the SIL level, a CRC
of 2, 3 or 4 bytes is required. In order to check the data, this parameter transmits the expected
length of the CRC2 signature in the safety protocol to the F-Component during start-up. The
measuring system supports the CRC length of 3 bytes. This value is predefined and cannot be
changed.
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3.7.1.4 F_Block_ID

This parameter specifies whether a CRC should also be formed using the device-specific
safety parameters "F_iPar". As the measuring system supports device-specific safety parame-
ters such as e.g. "Integration time Safe", this parameter is preconfigured with the value "1 =
generate F_iPar_CRC" and cannot be changed.

3.7.1.5 F_Par_Version

The parameter identifies the PROFIsafe version "V2-Mode" implemented in the measuring
system. This value is predefined and cannot be changed.

3.7.1.6 F_Source_Add/F _Dest Add

The parameter F_Source Add defines a unique source address within a PROFlIsafe cluster.
The parameter F_Dest Add defines a unique destination address within a PROFIsafe cluster.
The device-specific part of the F-Devices compares the value with the in-situ address switch or
an assigned F-Address, to check the authenticity of the connection.

The PROFIsafe destination address must correspond to the PROFIBUS address

+ 500, set by the address switches implemented in the measuring system,( also see chapter
Fehler! Verweisquelle konnte nicht gefunden werden. “Fehler! Verweisquelle konnte nicht
gefunden werden.” in the USC42 manual).

Standard value F_Source Add =1, Standard value F_Dest Add =503,

F_Source Add #F Dest Add.

3.7.1.7 F_WD_Time

This parameter defines the monitoring time [ms] in the measuring system. A valid current
safety telegram must arrive from the F-Host within this time, otherwise the measuring system
will be set to safe status.

The predefined value is 125 ms.

The watchdog time must generally be set at a level where telegram runtimes are tolerated by
the communication, but it must also allow quick execution of the error reaction function in case
of error.

3.7.1.8 F_iPar_CRC

This parameter represents the checksum value (CRC3), which is calculated from all
iParameters of the device-specific part of the measuring system and ensures safe transmission
of the iParameters. The calculation occurs in a program called "JHG_iParameter" provided by
Johannes Hubner Giessen. The checksum value calculated there must then be manually
entered in the F-Host engineering tool, also see chapter 4 “Parameter Definition/CRC
Calculation* on page 30.

The measuring system also generates a checksum itself from the iParameters transferred by
the F-Host. This checksum is compared with the checksum transferred by the F-Host in the
measuring system. If both F_iPar CRC are identical, the measuring system is put into data
exchange mode at start-up, otherwise it does not start up.

To calculate the F_iPar CRC, the 32-bit CRC polynomial 0x04C11DB7 is used in both the
measuring system and in the JHG iParameter program.

Standard value = 1132081116, valid for all iParameters with default setting.
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“JHG_iParameter” F-Host
Enter iParameters === ===-=-=-- > Insert iParameters
- Calculate F_iPar_CRC - -» Insert F_iPar_CRC

Konfiguration = Parametrierung

| !

Measuring system

Receive iParameters

- Calculate F_iPar_CRC

F_iPar_CRC
ok ?
No yes
Error state, is
Abb. 3-5: Diagram of the F_iPar_CRC calculation nOttEtarbﬁng at Data_Exch.
e bus

3.7.1.9 F_Par_CRC
This parameter represents the checksum value (CRC1), which is calculated from all
F-Parameters of the measuring system and ensures safe transmission of the

F-Parameters. The calculation occurs externally in the F-Host engineering tool and must then
be entered here under this parameter, or is generated automatically.

The CRC1 checksum value is also the start value for the cyclical CRC2 calculation.

The 16-bit CRC polynomial Ox4EAB is used to calculate the F_Par_ CRC.

Standard value = 46906, valid for all F-Parameters with default setting.

3.7.2 iParameters (F_iPar)

Application-dependent device characteristics are defined with the iParameters. A CRC
calculation is necessary for safe transmission of the iParameters,

see chapter 4.1 on page 30.

The iParameters supported by the measuring system are listed below.

Byte-Order = Big Endian

Byte Parameter Typ Beschreibung Seite
S . Default = 2
X+0 |Integration time Safe Unsigned16 Range: 1-10 29
S . Default = 20
X+2 |Integration time Unsafe Unsigned16 Range: 1-100 29
. . . Default = 1000
X+4 |Window increments Unsigned16 Range: 50-4000 29
. Default = 1
X+6 |ldleness tolerance Preset Unsigned8 Range: 1-5 29
0: Decreasing counting direction
X+7 |Direction Bit 1: Increasing counting direction 29
[default]29
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3.7.2.1 Integration time Safe

This parameter is used to calculate the safe speed, which is output via the cyclical data of the
PROFIsafe module. High integration times enable high-resolution measurements at low
speeds. Low integration times show speed changes more quickly and are suitable for high
speeds and high dynamics. The time basis is predefined to 50 ms. 50...500 ms can thus be set
using the value range of 1...10. Standard value = 100 ms.

3.7.2.2 Integration time Unsafe

This parameter is used to calculate the unsafe speed, which is output via the process data of
the PROFIBUS module. High integration times enable high-resolution measurements at low
speeds. Low integration times show speed changes more quickly and are suitable for high
speeds and high dynamics. The time basis is predefined to 5 ms. 5...500 ms can thus be set
using the value range of 1...100. Standard value = 100 ms.

3.7.2.3 Window increments

This parameter defines the maximum permissible position deviation in increments of the
master / slave scanning units integrated into the measuring system. The permissible tolerance
window is basically dependent on the maximum speed occurring in the system and must first
be determined by the system operator. Higher speeds require a larger tolerance window. The
value range extends from 50...4000 increments.

Standard value = 1000 increments.

3.7.2.4 ldleness tolerance Preset

This parameter defines the maximum permissible speed in increments per Integration
time Safe for performance of the preset function. The permissible speed is dependent on
the bus behavior and the system speed, and must be determined by the system operator first.
The value range extends from 1 increment per Integration time Safe to 5 increments
per Integration time Safe.

Standard value = 1 increment per standard value Integration time Safe.

3.7.2.5 Direction

This parameter defines the current counting direction of the position value looking at the flange
connection, turning the shaft clockwise.

Forward = Counting direction increasing
Backward = Counting direction decreasing

Standard value = Forward
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4 Parameter Definition/CRC Calculation

It is best to define the known parameters before configuration in the F-Host, so that they can be
taken into account during configuration.

The procedure, in conjunction with the SIEMENS configuration software SIMATIC Manager
and the optional package s7 Distributed Safety, is described below.

The JHG iParameter software required for the CRC calculation is a constituent of the
Software and Support CD (siehe Kapitel ,Zubehdr” in der Betriebs- und Montageanleitung).

4.1 iParameter

The iParameters are preconfigured with meaningful values in the default setting and should
only be changed if expressly required by the automation task. A CRC calculation is necessary
for safe transmission of the individually set iParameters. This must be performed when
changing the predefined iParameters via the JHG program "JHG_iParameter". The calculated
checksum corresponds to the F-Parameter F_iPar CRC. This must be entered in the field with
the same name in the Properties - DP slave window when configuring the measuring
system with the hardware configurator, also see chapter 5.3.1 “Setting the iParameters“ on
page 45.

Properties - DP slave x|

Address /10 | Parameter Assignment  PROFlsafe |

Parameter name | Walue | Hex | Change value... |
F_Check_SeqMr MalCheck

F_SIL SIL3

F_CRC_Length 3-Byte-CRC

F_Block_ID 1

F_Par_*ersion W2-mode

F_Source_Add 2002

F_Dest_Add 503 1F7
F_'wD_Time 125

1132081116 437AZFDC

Current F parameter CRC [CRCT] hexadecimal:

IABES

Cancel | Help |

4.1.1 CRC calculation across the iParameters

The predefined standard values are used for the following example of a CRC calculation.
These can be loaded in the JHG _iParameter program using an XML template file. If different
values are required, the standard values can be overwritten by double-clicking on the relevant
entry. The modified parameters can be saved as a complete parameter set or opened again as
a template.
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— Install JHG_iParameter by means of the setup file “JHG_iParameter_setup.exe”.

—  Start JHG_iParameter by means of the start file "JHG_iParameter.exe", then open the
template file provided with the measuring system with the menu File - Open XML
template (as example here: AMP41_001.xml).

H JHG_iParameter

B

Integration time for the speed in the PROFIBUS area; unit [x5ms] {1... 100}

Modify the relevant parameters if necessary, then click on the Generate CRC switch for the
F_iPar CRC calculation.

|—,

Maximum permissible position deviation of the scanning units; unit increments] {50 ... 4000}

Each parameter change requires a new F_iPar CRC calculation, which must then be taken
into account in the projection. If a safety program is already present, it must be re-generated.
For further information on the use of JHG iParameter, refer to the help file with the menu
Info - Help.
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4.2 F-Parameters

The F-Parameters are already preconfigured with meaningful values in the default setting and
should only be changed if expressly required by the automation task. A CRC which is
automatically calculated by the SIMATIC Manager is necessary for safe transmission of the
individually set F-Parameters. This checksum corresponds to the F-Parameter F Par CRC,
which is displayed as a hexadecimal value in the Properties - DP slave window under
the heading Current F parameter CRC (CRC1) when configuring the measuring system
with the hardware configurator: The value 29C3 entered in the example below is valid for the
default setting shown here, also see chapter 5.3.2 “Setting the F-Parameters® on page 46.

Eigenschaften - DP-Slave x|

Adiesse / Kennungl Parametriersn  PROFlsate |

FParametername | Wwhert | Hex | Wittt Sl |
F_Check_Seqhr MaolCheck

F_SIL SIL3

F_CRC_Length 3-Byte-CRC

F_Block_|D 1

F_Par_‘ersion W2-mode

F_Source_sdd 2002

F_Dest_Add 503 1F7
F_wD_Time 125

F_iPar_CRC 1132081116 43782F0C

Aktueller F-Parameter-CRC [CRCT ] hexadezimal:

4.2.1 Non-settable F-Parameters

The F-Parameters specified below are either managed by the measuring system or by the F-
Host, and therefore cannot be manually changed:

e F_Check_SeqNr: NoCheck

F_CRC_Length: 3-Byte-CRC

F_Block_ID: 1

F_Par_Version: V2-mode

F_Source_Add: 2002 (example value, is predefined by the F-Host)

4.2.2 Settable F-Parameters

It is assumed that the following parameters are configured with their standard values:
e F_SIL: SIL3

F_Dest_Add: 503 (corresponds to the set PROFIBUS address +500)
F_WD_Time: 125

F_iPar_CRC: 1132081116 (calculation by means of JHG tool JHG_iParameter)

Each parameter change gives a new F_Par CRC value, which is displayed as shown above. If
a safety program is already present, it must be re-generated.
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5 Safety Creation — Configuration Example

This chapter describes the procedure for creating the safety program using the SIEMENS
SIMATIC Manager configuration software and the S7 Distributed Safety optional
package.

The safety program is created with the FBD/LAD Editor in STEP 7. The fail-safe FBs and
FCs are programmed in the F-FBD or F-LAD programming language, while the fail-safe DBs
are created in the F-DB programming language. The Distributed Safety F-Library sup-
plied by SIEMENS provides the user with fail-safe application modules, which can be used in
the safety program.

When generating the safety program, safety checks are performed automatically and additional
fail-safe blocks are integrated for error detection and error reaction. This ensures that failures
and errors are detected and corresponding reactions are triggered, which keep the F-System in
safe status or put it into a safe status.

A standard user program can run in the F-CPU in addition to the safety program. The co-
existence of standard and safety program in the F-CPU is possible, as the safety-oriented data
of the safety program are protected against undesirable influence by data of the standard user
program.

Data exchange between safety and standard user program in the F-CPU is possible by means
of flags and through access to the process image of the inputs and outputs.

Access protection

Access to the F-System S7 Distributed Safety is protected by two passwords, the

password for the F-CPU and the password for the safety program. A differentiation is made

between offline and online password for the safety program:

e The offline password is part of the safety program in the offline project on the programming
device.

e The online password is part of the safety program in the F-CPU.
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5.1 Prerequisites

WARNING!

Danger of deactivation of the fail-safe function through incorrect
configuration of the safety program!

The safety program must be created in conjunction with the system
documentation provided by SIEMENS for the software and hardware.
Extensive documentation on "Configuring and Programming" a safe control
is provided by SIEMENS in its manual S7 Distributed Safety - Configuring
and Programming, document order number: ASE00109537-04. This
documentation is a constituent of the optional package S7 Distributed
Safety.

The following descriptions relate to the pure procedure and do not take
account of the instructions from the SIEMENS manual.

It is therefore essential to observe and comply with the information and
instructions provided in the SIEMENS manual, particularly the safety
instructions and warnings.

The configuration shown should be taken as an example. The user is
required to check and adapt the usability of the configuration for his own
application. This also includes the selection of suitable safety-oriented
hardware components and the necessary software prerequisites.

Software components used for the S7 Distributed Safety configuration example:
e STEP 7V5.5+ SP2

e S7 Distributed Safety Programming V5.4 + SP5

e S7 F ConfigurationPack V5.5 + SP9

Hardware components in the SIMATIC 300 series used for the S7 Distributed Safety
configuration example:
e Rail
e Power supply "PS307 2A" (307-1BA00-0AAQ)
e F-CPU unit "CPU317F-2 PN/DP" (317-2FK13-0AB0)
e Digital output module "SM 326F DO 10xDC24V/2A" (326-2BF01-0ABO0),
is not actively used in the following safety program and is intended for customer-specific
outputs, e.g. to show the variable states of the F-Periphery-Block:
PASS_OUT, QBAD, ACK_REQ, IPAR_OK etc.

e Digital input module "SM 326F DI 24xDC24V" (326-1BK01-0AB0),
is used for the operator acknowledgment.
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5.2 Hardware configuration

— Start SIMATIC Manager and create a new project

Mew Project x|

User projects I Librariesl Multiprniectxl

Namel Storage path I

[T &dd ta curent multiproject

M ame: Tvpe:
|AMP41 PROFIsafe | Project - I
" E Libram

Storage location [path]:

IE:'\F'rUgram FilezSiemensStepadpro) Browsze... |

— Using the right mouse button, insert the SIMATIC 300 Station as a new object in the
project window

AMP41 PROFIsafe A\Programme\Siemens\Step7\s7prof\Ampd1_pr

Objgktname Symbalischer M ame

Alssehneiden [Efi 5 B M1
HiepiErer [Etr e

Elnfiiger LSt

[iEschen el

MNeues Objekt einfligen SIMATIC 400-Station

tior
SIMATIC H-Station
SIMATIC PC-Station
SIMATIC HMI-Station
Andere 5tation
SIMATIC 55
PG/PC

Zielspstem 3

Umbenennen F2
Objekteigenschaften. . At+Retumn

Pl

FROFIBUS
Industrial Ethermet
FTP

Foundation Fieldbus

S7-Programm
M7-Programm

<] =
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— Insert a PROFIBUS as a hew object in the same way. An Industrial Ethernet must
also be inserted at this point if necessary.

MP41 PROFlsafe -- C:\Programme\Siemens\Step?\s7proj\Amp41_pr

Objekiname Symbolischer Name Tup
M) MF
SIMATIC 30001) SIMATIC 300-5tation
Lusschieiden [
Kepieren [t e
Einfiigen [t
Loschen [e]
biekt einfLigen SIMATIC 400-Station
Fielzystem 3 SIMATIC 300-Station
SIMATIC H-5tat
Umbenennen F2 =en

SIMATIC PC-Station
SIMATIC HMI-Station
Andere Station
SIMATIC 55

PG/PC

Dbjskteigenschaften..  All+Retum

Pl
PROFIBUS

Industrial Ethernet
FTF
Foundation Fieldbus

S7-Programm
A 7-Programm

< e B

— Double-click on Hardware to start the hardware configurator HW Config

MP41 PROFlsafe -- C:\Programme\Siemens\5Step7is7proj\Amp41_pr

AMP41 PROFlsafe Syrmbolizcher Name

SIMATIC 3001) P Tarivoare
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— If the hardware catalog is not shown on the right, it can be displayed with the View
- Catalog menu

HW Konfig - [SIMATIC 300(1) [Konfiguration) — AMP41 PROFsate]

Em Station Bearbeiten Einfiigen Zielsystem  Ansicht Extras  Fenster  Hife

M
DR B S| = e 5|28 v

= x|

Suchen: I ﬂ:l: ﬂhg

Profil: ISlandard j

18 PROFIBUS-DF

22 PROFIBUS-PA

2% PROFINET 10

SIMATIC 300

SIMATIC 400

SIMATIC HMI Station

SIMATIC PC Based Control 200/400
B SIMATIC PC Statian

=

— Drag a rail into the project window to take the hardware components

E@HW Konfig - [SIMATIC 300(1) (Konfiguration) - AMP41 PROFlzafe]
E“] Station Bearbeiten Einfiigen Zielsystem  Ansicht Extras  Fenster  Hife .= ﬂ
D8R B S| e ||k M %8
= ojx|
Suchen: I ﬁ:|= ﬁ;!
T | Puofit [Standard =l
I:I-]gﬁl PROFIBUS-DP
B PROFIBUS P&
B PROFINET IO
=] SIMATIC 300
{3 Ps-300
=230 RACK-300
. B3 Polischiene
4 | | {3 5M-300
£ SIMATIC 400
0] UR [-— SIMATIC HMI Station
ﬂ!l W (-] SIMATIC PC Based Control 300,400
Steckplatz Baugruppe .. | B | Fi. |M._|E. | A |K -8, SIMATIC PC Station
] -
2
3
4 =
5 EEST 350-17720-0440 T
B In verschiedenen Langen lieferbar =
7 =]
Driicken Sie F1. um Hilfe zu erhalten [ [ dnd
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— Drag the power supply PS 307 2A in the catalog to position 1 of the rack with SIMATIC
300 2PS-300 > PS 307 2A

— Drag CPU 317F-2 PN/DP in the catalog to position 2 of the rack with
SIMATIC 300 - CPU-300 - CPU 317F-2 PN/DP - 6ES7 317-2FK13-0AB0 ->
V2. 3. Also specify the characteristics of the Ethernet interface here if necessary.

— Drag digital output module SM 326F DO 10xDC24V/2A in the catalog to position 4 of the
rack with
SIMATIC 300 - SM-300 - DO-300 - SM 326F DO 10xDC24V/2A
(6ES7 326-2BF01-0ABO)

— Drag digital input module SM 326F DI 24xDC24V in the catalog to position 5 of the rack
with
SIMATIC 300 - SM-300 - DI-300 - SM 326F DI 24xDC24V
(6ES7 326-1BK01-0AB0)

[HW Kenfig - [SIMATIC 300(1) (Kenfiguration) -- AMP41 PROFlsafe] T S
Ol Station Bearbeien Einfigen Zielystem Ansicht Extras Fenster  Hilfe =18 x|
D@e8 B o) 00 | DE]% )

ol
1 P 307 28 = suchers | ilai
2 [flcey norzpuor ‘ oo [samod |
X2 o0
k] -3¢ PROFIBUSPA
4 FDOT0:DC24Y/ 24 .lﬂlﬂl PROFIMNET IO
5 FDIZ4:D 024V | B SMATIC 300
3 acr

{2 cP300
{1 CPU300
{1 FM-300
{2 1W-300
{21 MAEXTENSION
{1 Netzibergang
_Iﬂ {0 ps300
- ] D {20 RACK-300
{15M300
ﬂﬂ @ UR E-] SMATIC 400
- SIMATICHM Station
Steckplatz Baugiupps Bestelnurmer Fi [M.|Ea | ad | Kommentsr B SIMATIC PC Based Contiol 3004400
1 PS 307 24 EES7 207-1BAD0-08A0 a| =& sIMATICPC Station
2 CPU 317F-2 PNJGES7 317-2FK13-04B[vV2.3)
1 HEDF S8
X ] A 7
3
4 FDO0sDC24v/24|6E 57 326 2BFO1-04BD B.13 [8.15
5 [ FDIZ4DC24v [BEST 326-1BKO1-GABD 16.25[16.13 Lo
5 [Sianabavgroppen der 57-300 £
7
0 d
Driicken Sie F1. um Hife 2u erhalten. [ [End ,

The hardware components to be included in the rack are now complete.

The GSD file HUEBOE3F . GSE belonging to the measuring system must be installed in the next
step. This is copied into the installation directory of the SIMATIC Manager: ..\S7DATA\GSD.
The bitmap file HUEB_BDE . bmp belonging to the measuring system is copied into the following
folder: ..\S7DATA\NSBMP. You should note that the directory structure can vary.
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— Install GSD file HUEBOE3F.GSE in the stored directory with menu Options = Install
GSD File..

The measuring system now appears in the catalog as a new item:
PROFIBUS DP > Additional Field Devices = Encoder = HUEBNER > AMP (H) 41

[T HW Konfig - [SIMATIC 300(1) (Konfiguration) - AMP41 PROFsafe]

@l Station Beabeiten Einfligen Ziekystem Ansicht Estias Fenster Hife |
BRI T G=Ea
SAUR ]
1 PS5 307 28 - Sucher: ELEY]
2 CPU 317F-2 PN/DP ’
X1 MFIDP Brofit  [Standard =l
X2 A0 [+ Schaligerte =]
- Sensorik
FDO10-DC24V28 %2 SENTRON
FDI24:DC24V. & {0 SIMADYN
£ sIMaTIC
{1 SIMODRIVE
{1 SIMOREG
{1 SIMOVERT
{1 SINAMICS
{1 sIFOS
{1 Weitere FELDGERATE
_';I 2 Schaligerite
| : Qw
220 Encoder
:I:l @ UR -3 HUEBNER
| B R EMPHMT
Steckplalz | [ Baugnppe . | Bestelnummer | Fi | M| Ea | aa | Kommentar : ] Uriverssmodl I
[BES7 307-1BADD-04A0 - JHG-PROFIsafe
£1 CPU 317F-2 PN,JBES7 317-2FK13-0AB V2.3 : JHG-PROFIbus
B Husbner Encoder
A e | £1a0 @ Huebner Encoder
B0 Gateway
FDO10:DC24//24|BE 57 326-2BF01-0AB0 B.13 |8..15 3 Kampaibie FROFIBUS-DF Slaves |-
FDI24xDC24Y__ |BEST 326-1BKO-04B0 16..25 |16..19
Husbner PROFIsafe Encoder AMPIHJAT E
|
3 |
Diiicken Sie F1, um Hife zu erhalten [ [&nd ;

The individual configuration options are shown under this item:
JHG-PROFIsafe, see page 18
JHG-PROFIbus, see page 24

NOTES!

The item Universal module is erroneously provided automatically by some
systems, but must not be used!

i
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5.2.1 Defining the properties of the hardware configuration

Die Objekteigenschaften der einzelnen Hardware-Komponenten werden mit Klick tber die

rechte Maustaste auf die entsprechende Position im Baugruppentrager oder Steckplatz
festgelegt:

— Fir die CPU muss im Register Schutz die Schutzstufe 1 und ein Palwort projektiert
werden. Das Feld Betrieb ist fir den Sicherheitsbetrieb nicht relevant.

Eigenschaften - CPU 317F-2 PN/DP - [RD/52)
Allgemein I Anlauf I Zykluz £ Taktmerker I Remanenz I Alarme I Uhrzeitalame I
wieckalarme I Diagnose # Uhr Schutz I F.ommunikation I F-Parameter
- Schutzst ~ Betrieb
( * 1: Zugriffzschutz fir F-CPU B Frafaeli
¥ Durch Palbwort aufhebbar e HoEhie
- zllEEsige Epkluszeterhohung
 2: Schreibschute durch Tiesturkhomets 5 mz

3 Schreib-/Leseschutz

3
Palbwaort; & Testhetrish

e

Mochmalige Eingabe:

— For the CPU, in the sub-item MPI/DP, General -> register, select PROFIBUS type in the
Interface field.

— In the Properties window of PROFIBUS interface MPI/DP, configure the transmission
rate 1.5 Mbps

Eigenzchaften - MPI/DP - [RD/52.1) ]
Allgemein IAdrEssEnl BElriEhsalll Kunfiguratiunl Uhr |

|
Furzbezeichhung: MPI/DP

Eigenschaften - PROFIBUS Schnittstelle MPI/DP [RD/52.1)
Aligemein  Parameter |
Adresse: |2 'I Bei Arvuahl eines Subnetzes wird die
nachste freie Adiesse vorgeschlagen
Hachste Adiesse: 126
Hame: IMPI’/DP Ubertragungsgeschwindighkeit: 1.5 Mbitds
— Schnittstell
Subnetz:
Tvp: IPF\DFIELIS 'l -
--- tiicht vernetzt ---
Adresse: 2 FROFIBUS[1] Y

Vemetzt Hein

Lizschen |
Kommentar:

Ok |

0K Abbrechen | Hilfe
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— Connect the AMP(H)41 measuring system from the catalog to the DP master system, to
the bus line now available, using Drag&Drop.

E{;HW Konfig - [SIMATIC 300(1) (Konfiguration) - AMP41 PROFIsafe]

) Station Beabeiten Einfligen Ziekystem Ansicht Estias Fenster Hife —18] x|
D258 %3 |2 e | walB=|E e

PS5 307 28 -

_— —olx

7 Suchen: “II‘ i
2 CPU 317F-2 PN/DP :

5 e Brofit  [Standard =l
X2 A0

{2 Schaltgerate =
{3 Sensorik
{3 SENTRON
{3 SIMADYN
3 SIMATIC
{1 SIMODRIVE
{1 SIMOREG
{1 SIMOVERT
{1 SINAMICS
{1 sIF0s
(1] Weitere FELDGERATE
_';I (22 Schaligerste

I — 2 @

-0 Encoder
:I:l 1) AMPHM1 £-{] HUEBNER
LB AMPHMT
| Bestslinummer ¢ Bezeichnung | Epde. o |k | i -] Universalmadul
i | IFE] |PROFisale 26.39 |29 ; - [{ HGFROFIsaie
2 | |PROFIbus %6263 | | i i JHG-PROFIbus
g Huebner Encoder —
(-8 Husbner Encoder
{3 Gateway

FDO10:DCZ4V/25
FDI24:DC24V

Steckplatz | [ DPKennung

rpsible PFROFIBUSDPSlaves |
& Encoder AMPIHJAT i
Diiicken Sie F1, um Hife zu erhalten [ [ [&nd ;

— With connection of the measuring system to the master system, in the Properties window

of PROFIBUS interface AMP(H)41, in the Parameters register, you can now configure the
desired Address.

— With the switch Properties.. > Register Network Settings select the desired trans-
mission rate (1.5 Mbps) and enter DP for the Profile.

Properties - PROFIBUS interface AMP{H)<41 x|
General  Parameters |

Propetties - PROFIBUS x|
dddress IE j' General  Metwork Settings |

Tranzsmission rate: 1.5 Mbps :
i Highest PROFIEUIS Options... |
Subnet: Address: I 126 J

--- hiot hetwarked -
PROFIBUS[1] 1.5 Mbps

Tranzmigsion R ate: 45,45 [31.25) Kbps

9375 Kbps [

187.5 Kbps

500 Kbps J
hd|

Profile:

Standard
Universal [DP/FMS]

Uszer-Defined

Buz Parameters |

Cancel | Help |
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— For the digital output module, in the Parameters register configure Operating mode >
Safety mode compliant with SIL3/AK5, 6 and confirm the following window with

Close

Properties - FDO10xDC24V /24 - (RO,/54)

General | Addresses  Parameters

4]

Dbject Properties ﬂ

List of Messages:

Parameters | Walue |

[= {23 Parameters | |

[&] Cperating mode | safety mode compliant with SIL3 [ AKS,6 |
F-paramet:

| b

—Meszage

IDbiect Properties [1123:2075)

Help Tiest |

N

Caution, you have modified a safety-ielevant ﬂ

configuration. |f pou apply the modification, a
regeneration of the safety program will be required... LI GoTo |

Close I

Save |

Help

— For the digital input module, in the Parameters register in folder structure Parameters
- Module parameters = Supply group 1Vs/3Vs, puta tick in the items Sensor
supply via module and Short-circuit test

Properties - FDIZ4xDC24Y - (RO/S5) 5[

Generall Addresses  Parameters I

Parameters

Walue

[ 3 Pararmeters
[&] operating mode

(] F-parameters

=3 Module parameters
I-[Z] Diagnostic interrupt
I-[Z] Behaviar after channel Faults
EHE Supply group 1¥s/3Ys
[£] Sensar supply via module
[E] Short-circuit test
] Channel 0, 12
[ 7] channel 1, 13
(] Channel 2, 14
[ 7] Channel 3, 15
(] Channel 4, 16
(] Channel 5, 17
T Supply group 2vs/4vs

Standard made

O
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— The settings for channels 0, 12 and 1, 13 remain unchanged.
For channels 2,14/3,15/ 4,16 and 5, 17, the tick must be removed under Activated

Properties - FDI2Z4xDCZ4Y - (RD/S5) =l

Generall Addrezses Parameters |

Parameter Walue il
B Channel 0, 12
1 Channel 1, 15
EHH Channel 2, 14
H[Z] Activated [l
[Z] Ewaluation of the sensars
—E] Type of sensar interc.,,
-[£] Behavior at discrepancy
L[Z] Discrepancy time {ms)
EHH Channel 3, 15

-] Activated O
-[Z] Evaluation of the sensars
—E] Type of sensar interc...
I-[£] Behawior at discrepancy
L[Z] Discrepancy time {ms)
S|
2] Activated [
-[Z] Ewaluation of the sensars
—E] Type of sensor interc...
-[Z] Behavior at discrepancy
L[] Discrapancy time {ms) LI

— In the sub-folder Supply group 2Vs/4Vs, for all channels
6,18/7,19/8,20/9,21/10,22 and 11, 23 the tick must also be removed under
Activated

Properties - FDIZ4xDC24Y - (RO/55) 1[

Generall Addiesses  Parameters |

Parameters Walue :l
-5 Supply group 2¥s/4vs
-[£] Sensor supply via module [}
-] short-circuit test [
EHZH Channel 8, 18
- [E] Activated O

I-[Z] Evaluation of the sensors
—E] Type of sensar interc...
-] Behavior at discrepancy
L[#] Discrepancy time {ms)
EHZH Channel 7, 19

-] Activated O
I-[] Evaluation of the sensors
—@ Type of sensar interc...
-] Behavior at discrepancy
L[Z] Discrepancy time {ms)
EH Channel 5, 20 |
-] Activated 1
-] Evaluation of the sensors
—% Type of sensar intarc...
- [Z] Behavior at discrepancy LI
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For the operator acknowledgment of the F-Periphery, a RESET symbol is required for the
digital input T 16.0.

— To do this, click with the right mouse button on the item FDI24xDC24V in the rack or slot
and select Edit Symbols... Inthe Symbol column enter the symbol name Reset, the
data type BOOL will then be applied automatically.

— Press OK to update.

Il Edit Symbols - FDIZ48DCZ4¥ x|

Address 4/ Symbal Data type | Comment -
I 160 weset BOOL
I 161
I 162
I 163
| 164
|
|
|
|
|

16.5
16.6
167
170

=N = = R N e

Q=1

171

Add ta Symbols | Delete Symbal | Sorting: IAddress ascending j
" Display Columns R, 0. M, C. CC

The spmbols are updated with '0K' or ‘&pply’

oK foply | Cancel Hep |
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5.3 Parameterization

5.3.1 Setting the iParameters

— The iParameters can be set by selecting the Symbo1l for the measuring system - Double
click on the slot item JHG-PROFIbus > Select the Parameter Assignment register

[ Hw Config - [SIMATIC 300(1) {Configuration) - AMP41 PROFIsafe]

=Bl

@l Station Edit Insert PLC Wiew Options Window Help =]
D@38 % &5 6 du D0 W

~ sl |

Sucherr | atlay

Profle  [Standard =

B PROFIEUS DP
A PROFIBUS-PA

P

P5 307 28 5
CPU 317F-2 PN/DP.
PYDP

P10

FDOT0xDC24V/28
FDIZ4DC24Y

PROFINET 10

SIMATIC 300

SIMATIC 400

SIMATIC PC Based Cortrol 300/400
B SIMATICPC Station

=l

Properties - DP slave

fddress 21D Parameter Assignment |

e —
Parameters Walue
- @) AP =
(it Mot S Bgrton Device-specific parameters

[£] Integrationtime Safe H
[£] Integrationtime Unsafe 20
[£] windawincrements 1000
[Z] Idlenesstalerance Preset 1
[£] Direction forward
Hezx: parameter assignment

e 1 o el [£] User_Prm_Data (0 to 7) 0D,04,01,00,03,00,02,00
[£] User_Prm_Data (G ta 12) 14,03,E8,01,01

Cancel | Help

If different parameter values are required, as shown above, a F_iPar CRC calculation must
occur for this new parameter data set, see chapter 4 5.3.1 “Parameter Definition/CRC
Calculation® on page 30. The calculated value must then be entered in the parameter data

set for the F-Parameters under F_iPar CRC, see chapter 5.3.2 “Setting the F-Parameters*
on page 46.
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5.3.2 Setting the F-Parameters

— The F-Parameters can be set by selecting the Symbol for the measuring system
-> Double-click on the slot item JHG-PROFIsafe > Select the PROFIsafe register

[E HW Konfig - [SIMATIC 300(1) (Konfiguration) -- AMP41 PROFIsafe]

@) Station Beabeiten Eirfiigen Ziekystem Ansicht Extias Ferster Hills NEE

D228 & & ne|dalDe B e

—
1 ; PS 307 2 - Sucher. il
)20 X e Prafit | Standard =

U 317F-2 PN/DP ‘

X2 FIID

3

q FDOT0:DC2V/2A

5 [d FoizaxDC2av

— =
N

ﬂ:‘ (1) AMPHJAT

’

=% PROFIBUSDP
282 PROFIBUSFA
B2 PROFINET IO
SIMATIC 300
SIMATIC 400
IMATIC HMI Station
SIMATIC PC Based Cortrol 300/400
B, SIMATIC PC Station

Properties - DP slave

Address /1D | Parameter Assignment  PROFIsafe I

Steckplatz_| DP-Kennung
T | IEE]

JIHG-PROFlsafe
|JHG-PROFIbus

2 &8

Driicken Sie F1, um Hilfe 2u ethalten.

Parameter name ‘ Walue | Hex | Change value...
F_Check_SeqMr MoCheck

F_SIL SIL3

F_CRC_Length J-Bypte-CRC

F_Block_ID 1

F_Par_Version We-mode

F_Source_add 2002

F_Dest_pdd 503 1F7

F_w/D_Time 125

F H 132081118 43FA2FDC

Current F parameter CRC [CRC1) hexadecimal:

IASCE

Cancel Help |

The parameter value for the parameter F_iPar CRC results from the set parameter data set
for the iParameters and the calculated CRC value see chapter 5.3.1 “Setting the

iParameters“ on page 45.

The hardware projection is now complete. To enable automatic generation of the safety pro-
gram, the hardware configuration must now be compiled via the menu Station = Save and

Compile.

The HW Config can now be closed.
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5.4 Creating the missing (F-)blocks

The blocks that have already been automatically created can be viewed in the project folder of
the SIMATIC Manager under:

AMP41 PROFIsafe = SIMATIC 300(1) = CPU 317F-2 PN/DP > S7-Programm (1)

- Bausteine.

All fail-safe blocks are shown with a yellow background to distinguish them from blocks of the
standard user program.

=l
Elle Edit Insert PLC Yiew Options ‘window Help
O |87 4 B o % %¢ |[<HoFirer > BRI
=% AMP41 PROFIsafe - \Siemens'Step7\sTproj\Amp41_pr
=29 AMP41 PROFlsafe Object hame Symbalic name Created in lahguage Size in the work me... | Tupe
EHE SIMATIC 300(1] (ESystem data ~ ooe
& ' CPU317F-2ZPN/DP 3 npy 38 Organization Block
B0 57 Progianil) | ppygag F I0_CGP FSTL 15744 Function Block
@ DU'S 5 FB1639 F_CTRL_1 FSTL 933 Funstion Block
- &3 FET640 F_CTRL_Z FSTL 5552 Funetion Block
&3 DB1637 F_GLOBDE FLOB 230 Data Block
ZFDB1R33 FOOD26_203 F-DB BE4  Instance data block.
&+ DB1E33 FOODOS_FDO10:DC24Y_24 F-DB EE4  Instance data block.
Press F1 to get Help. [ [T5 Adapter [3234 Bytes [ =

5.4.1 Program structure

The safety program is accessed by calling up the F-CALL from the standard user program.
The F-CALL is called up directly e.g. in the cyclic interrupt OB 0B 35.

Cyclic interrupt OBs have the advantage that they interrupt the cyclic program processing in

OB 1 of the standard user program at fixed time intervals, i.e. in a cyclic interrupt OB the safety
program is called up and processed at fixed time intervals.

After the safety program has been processed, the standard user program is further processed.

5.4.2 F-Runtime Group

Zur besseren Handhabung besteht das Sicherheitsprogramm aus einer ,F-Ablaufgruppe®. Die
F-Ablaufgruppe ist ein logisches Konstrukt aus mehreren zusammengehdérigen F-Bausteinen,
welches intern vom F-System gebildet wird.

To facilitate handling, the safety program consists of an "F-Runtime Group". The F-Runtime
Group is a logic construct consisting of a number of related F-Blocks, which is formed internally
by the F-System.

The F-Runtime Group comprises:

one F-Call block F-CALL, "FC1"

one F-Program block, to which the F-CALL is assigned, "FC2"
further F-FBs

several F-DBs

F-Periphery-DBs

F-System blocks F-SBs

automatically generated F-Blocks
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5.4.3 Generating the Object Blocks (OBs)

The necessary Organization Blocks OB35 and OB82 to OB86 are created below.

— The Organization Blocks are inserted with the right mouse button in the project window
Insert New Object = Organization Block
The programming language is STL for all Organization Blocks

LT
File Edit Insert PLC View Options ‘Window Help
D8 % B i |dnle 252 [[<MoFiter > mEM|
MP41 PROFIsafe
E] Pil PADFIsale Obiect nme Spmbolic name Createdinlenguage | Size inthe work me... | Type
E- SIMATIC 3001) 9 Systom daia — SDB
&[] CPUSIZF-2PNDP | oy 38 Orgarication Block
& 572’“'“[” &3 FB1630 F_I0_CGP FSTL 15744 Function Black
H g ““'m &3 FB16aa F_CTRL_1 FSTL 9334 Function Block
£3FB1640 F_CTRL 2 FSTL 5552 Function Block
e Cirbex BDE FDB 230 DataBlock
oy e 3 FDB 664 Instance dala block
Paste Pt } FDOT0DC20V_26 FDB 664 Instance dala block
Delete Del
Organization Block
Function Block.
s Function
:W"E"'B‘ - Data Block
ompare Bocks. .. Data Type

Reference Data

Wariable Table

Special Object Froperties

Check Bluck Cansistency...

Print 3
Rename F2

Chject Properties... Al+Return

Inserts Organization Block at the cursor pasition,

Properties - Organization Block

General - Part 1 | General - Part 2| Calls | Attibutes |

EEE—

MName:
Symbalic Mame:
Spmbol Comment

Created in Language:

Properties - Drganization Block

General - Part 1 | General -Part 2| Calks | Attrbutes |

Created in Language: STL j' Properties - Org; ion Block

General - Par 1 | General - Part 2| Cake | Atrbutes |

Sumbolic Name:

Symbol Comment

Project path: Name: DBE?
Storage location )
of project: Symbolic M ame:
Symbol Camment |
Date crested:
Last modified;
Comment: Project path:
Storage location l—
- 4Py Filesh5i
of project TSR (o
Cods
_— Date created: 11/20/201312:15:02,
Last modifed T1/20/2M3 121502,
—————————  Comment

48

Created in Language:

Froject path;
Storage location
of project;

Date created
Last modified:

Camment:

SN

STL B

|E Program Files\Siemens\Step?\sTproj\ampd1_pr

Code
11/20/2013 12:15:54 AM
11/20/2013 12:15:54 AW

Interface

11/20/2013 121554 AW

=]
J|

Cancel Help
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5.4.4 Generating the functions (F-FCs)
The necessary functions FC1 and FC2 are created below.

— The functions are inserted with the right mouse button in the project window Insert New
Object 2 Function
The programming language for FC1 is F-CALL, for FC2 F-FBD

il
File Edt Insert PLC Wiew Options Window Help
D874 e v %) [BEm W
Obiect name Symbolic name Cieatedin language | Size in the wark me.. [ Tups
3 System data -« SDE
CPU 317F-2PNADP 3 gy 38 Organizalion Black
FH 57 Frogamlll g g CYC_INTS sTL 38 Oiganization Black
(@] Sources o 0BE2 1/0_FLT1 STL 38 Organization Black
e tlocs] £HRAR 140_FLT2 sTL 38 Organization Block
Cut Cirhts CPU_FLT STL 38 Organization Block
Copy. CrhC OBML_FLT 5TL 38 Organization Block
Paste Ctrly RACK_FLT STL 38 Diganization Black
—— - F_I0_CGP FSTL 15744 Function Black
F CTAL 1 FSTL 9334 Function Block.
Organization Block F-5TL BE52  Furction Block
PLE »  Function Block FDB 230 DataBlock
P— FDB B64 Instance data black
Data Block FDE 654 Instance data block ..
Compare Blocks. .. Data Type
R Variable Table
Check Block Consistancy. .
Print 3
Rename Fz
Object Properties... Alk+Return
Special Object Properties >
Inserts Function at the cursor position. 4

Properties - Function x|

General - Part 1 | General - Part 2| Calls I Attributesl

Hame: FC1
Symbaolic Mame: I
Symbal Comment: |

izt bR Ij' Properties - Function |

Project path:
LA General - Part 1 | General - Part 2 | Calls | Attributes I

Storage location = -
2 IC:\F‘ngram FileghSiem
of project: [T oz
Code

Date created: 11/20/201312:2327 ¢ Symbolic Name:

Last modified: 11/20/2013 122327 £ Symbiol Commment I

Camment: Created in Language: hd
Project path: |
St loca
Df?jrrao?:d?ca on IE'\F’mgram Filez\Siemens\5 tep /s Fprojuampd1_pr

Code Interface

Date created: 114202013 12:24:23 &AM
Last modified: 11420/2013 12:24:23 &M 11/20/201312:24:23 AW
Comment: ;I

Cancel | Help |
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5.4.5 Programming the F-Blocks
The programming and modifications for blocks 0B35, FC1 and FC2 are carried out below.

— The safety program is called up in 0B35 by double-clicking on the object name 0OB35 in the
project window. The instruction CALL FC1 must be entered in the open LAD/STL/FBD
program window. Finally save the item and close the window again.

OB25 : "Cyclic Imterrupt”

Commernt - ‘

Comment : ‘
CALL FC 1

For the operator acknowledgment of the F-Periphery after the elimination of errors, the variable

ACK_REI of the F-Periphery-DB must be interconnected to the digital input I 16.0 RESET of

the digital input module. The function FC2 must be programmed accordingly for this purpose.

— An And Box is inserted from the tool bar, one input is deleted and the Reset symbol is
assigned to the second input.

FCZ : Title:

Commernt : ‘
m: 1 = Acknowledgement for refintegration
Commernt : ‘
R B
r
@) FO0DDE_FDOL0xDCZ4V_2A FE 1638 DE
@ Foooze_zo3 FE 1638 DE
) F_CLOEDE DE 1637 DE
13 Reset EO0OL I
J] | [
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— Two Assignments are inserted from the tool bar, the variable "F00008..." .ACK_REI is
assigned to one assignment, and the variable "F00026. .." .ACK_REI to the other.
FCE : Title:
Comment : ‘
m: 1 = Acknowledgement for re/fintegration
Comment : ‘
"FOOOOS_
FDO10xDCZ4
W_ZA".
ACE REI
& = |
- REEEE
"FOOODOE_FDO10xDC24V_£A" . ACE_REI
"FOODEZS
e | & @ FO000E_FDOL0XDCZAV 2R FE ﬂ
ACK_RET & FOO00S FLOLOxDCZ4V_2A.ACE NEC Bool
R 2010 K
& Fonnns Rhnln«hr=4T7 73 30K DRO Pm 1
w3 p( "FOODZ6_Z03" . ACK_REI
{@ roonos_FDOl0xDCZAV 2 FE il
{ = @ Foonze_zo3 FE
=———= @ FO00z6_z03. ACE NEC Eool

& FOOOZ6_203. ACK_REQ
& FOOO0Z6_Z03. IPAR_EN BooJ._IL|
| H

<

— Finally, the Assignment not yet interconnected is interconnected to the output of the And
Box by a Branch. Save the programming and close the window.

FCZ : Title:
Commernt -
m: 1 = Acknowledgement for refintegration
Comment.: ‘
"FOOO0s_
FDO10xDCZE4
V_EA".
ACE REI
e L N—
"FOODZE_
zoz"
ACE RETI
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— The Runtime Group is defined with the function FC1. In the field Max. cycle time of
the F-runtime in ms: enter the value 400 and confirm with OK. Also confirm the next
window Edit F-Runtime Groups With OK.

Define New F-Runtime Group il
F-CALL block: FC1 -
E-program block: FC2 -
|-DE for F-program block: I—
Maw. cycle time of the F-runtime in ms: ann

DB for F-runtinme group communication; I 'I
Concel | Hep |

The programming and modifications are now complete.

5.5 Generating the safety program

— To generate the safety program, in SIMATIC Manager, Options 2 Edit safety
program menu, open the Ssafety Program dialog. The safety program is compiled and
generated with the Compile switch.

2 safety Program - AMP41 PROFTsafe\SIMATIC 300(1)\CPU 317F-2 PN/DP\57 Program(l x|
Difline | e
Rack: 1} Slot 2 Current mode:
Collactive signature of all F-blocks with F-altiibutes for the block container 41C0EEC ’W
Colecive signaturs of the safely progiam: 0
Currert compilation: 2 Sefoty mods

The safety pragram has been changed since it was last compiled,

F-blocks:
F-runtime/F-block Suymb. name Function in safety program | Signature Know-haw p Compare. |
FH Safety program
-5 Fruntime gioup FCT Permission... |,
5403 Al Objects —
g fo FLall A r F-Buntime groups...
I 2 F-program binck 25CC ]
ﬁ' FB1638 F_ID_CGF F-system block EDAZ W
& retem FCTRLT | Fapstem black 5040 [ £l hd
ﬁ' FE1E40 F_CTRL_2 F-system black 40B4 I
& DBIEIT F GLOBDB | F shared DB 120 & Bt |5
ﬁ' De1E32 FOOD2E_203  |FI/O DB CE23 Ir2
ﬁ' DE1E39 FOODOE_FDO... |FI/0 DB 21F8 W Loghack. |

Print..
Close | Help

If compilation is successful 0 warnings are displayed, and the windows can then be closed.
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All necessary blocks are now displayed in the project window:

;! SIMATIC Manager - [AMP41 PROFIsafe - -ogram Files'Siemens'Step7's7proj'Amp41_pr] =1oix|
BP Fle Edt Insert PLC Wiew Options Window Help =18 x|
D 85| % B |do %)%= &1 [[<NoFiter> -9 | R8E 2B M|
£ &) AMP41 PROFlsafe | Obiect name |_Symbolic name | Createdin language | Size in the wark me... | Type
EHE] SIMATIC 300(1) 53 System data ~ SDB
=l CPUTIF2ZPNDP |5 gy 3 Organization Block
= 57 Progianll] | pgs CYCINTS STL 52 Diganization Block
R 5”'“ =082 1/0_FLT1 STL 38 Oiganization Block
= 0883 140_FLTZ sTL 38 Oiganization Block
o oBas CPULFLT sTL 38 Organization Block
o= o885 OBNL_FLT sTL 3B Organization Block
fXl:% FIACK_FLT sTL 3 Organization Block
&3 FB1638 F_IO_CGP FSTL 15744 Function Black
53 FB1633 F_CTAL_T FSTL 933 Function Block
&3 FB1540 F_CTAL_Z FSTL 5552 Function Block
&3 FB1641 F_DIAB_N FSTL 98¢ Function Block
&3 FB1642 FSTL 98 Function Block
FCl FLaLL B Function
oFcz FFED 56 Function
&3 DB1637 F_GLOBDB FDB 272 Dets Block
&3 DE1538 FOD02E_202 FDB 664 Instance dala block
&3 DE1633 FODODB_FDOTDC24_24 FDB 664 Instance dala block
&3 D160 FDB 366 Instance data block
5 D64t FDB 725 Instance data black
&3 DErlgdz FDB 3 Data Block
&3 DB1643 FDB 40 Instance data black
&3 D164 FDB 385 Data Block
&3 DE1645 FDB 436 Instance dala block
&3 5FC14 DPAD_DAT STL - System function
43 5FC18 DPWR_DAT sTL - System function
&3 SFCa DIS_AIRT sTL - System function
&3 sFCaz EN_AIRT STL - System function
&3 5FC4E sTP sTL ~ System function
&3 5FC81 RDSYSST sTL - System function
oy |
Press F1 to get Help, [ [T5 Adaprer [3234 Bytes [z

5.6 Loading the safety program

When the safety program has been generated, it can be loaded into the F-CPU. It is advisable
to transfer the complete safety program to the F-CPU in STOP operating status. This
guarantees that a consistent safety program is loaded. The program is loaded with the menu
Options 2 Edit safety program = Download switch.

5.7 Testing the safety program

After generating the safety program, a complete functional test must be carried out according
to the automation task.

After maodifications to an already completely function-tested safety program, it is sufficient to
test the modifications.

6 Zugriff auf den sicherheitsgerichteten Datenkanal

The safety-oriented data channel in the JHG-PROFIsafe module is accessed via the process
image, as with a standard periphery. However, direct access is not permitted. The safety-
oriented data channel of the measuring system may only be accessed from the generated F-
Runtime Group.

The actual communication between F-CPU (process image) and measuring system for
updating the process image occurs concealed in the background, by means of the PROFIsafe
protocol.

The measuring system uses a larger area in the process image in the JHG-PROFIsafe
module, due to the PROFIsafe protocol, than would be necessary for the measuring system
function. The F-Parameter-block contained in the process image is not included in the user
data. When accessing the process image in the safety program, only access to the pure user
data is permitted!
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6.1 Output of passivated data (substitute values) in case of error

The safety function requires that for passivation in the safety-oriented channel in the

JHG-PROFIsafe module, the substitute values (0) are used in the following cases instead of

the cyclically output values. This status is indicated via the F-Periphery-DB with

PASS OUT = 1, see below.

e at start-up of the F-System

e in the case of errors in the safety-oriented communication between F-CPU and measuring
system via the PROFIsafe protocol

o if the value set for the Window increments under the iParameters is exceeded and/or
the internally calculated PROFIsafe telegram is defective

o if the permissible operating temperature range, as defined under the corresponding article
number, is fallen below or exceeded

o if the measuring system is supplied with >36 V DC for longer than 200 ms

e if the measuring system is disconnected in RUN mode, the F-Host is reconfigured and the
measuring system is then reconnected

6.2 F-Periphery-DB

For each F-Periphery, measuring system and digital output module, an
F-Periphery-DB is automatically generated during compilation in HWw Config. With
reference to the generated safety program, see chapter 5 “Safety Creation — Configuration
Example® on page 33, this is block DB1638 for the measuring system and DB1639 for the
digital output module. The F-Periphery-DB contains variables which can be analyzed in the
safety program and can or must be written. An exception is the variable DIAG, which may only
be analyzed in the standard user program. Modification of the initial/current values of the
variables directly in the F-Periphery-DB is not possible, as the F-Periphery-DB is know-how-
protected.
The variables of the measuring system F-Periphery-DB must be accessed in the following
cases:
e during operator acknowledgment of the measuring system after communication errors or
after the start-up phase
during execution of the preset adjustment function
when analyzing whether passivated or cyclical data are output

e f the cyclical data of the JHG-PROFIsafe module are to be passivated depending on
defined states of the safety program, e.g. group passivation
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6.2.1 Measuring system F-Periphery-DB “DB1638” — Overview of variables

Variable Data Type Function Access
1 = Passivation of the cyclical data of the Read/Write
PASS_ON BOOL JHG-PROFIsafe module via the safety program Default value: 0
1 = Operator acknowledgment in the event of F-I/O  |Read/Write
AEKINAS ol faults Default value: 1
1 = Operator acknowledgment after communication |Read/Write
ACK_REI BOOL errors or after the start-up phase Default value: 0
Variable for execution of the preset adjustment Read/Write
IPAR_EN BOOL function Default value: 0
PASS_OUT BOOL Passivation output Read
QBAD BOOL 1 = Substitute values are output Read
1 = Acknowledgement request for the operator
ACK_REQ BOOL acknowledgment Read
1 = Execution of preset adjustment function
IPAR_OK BOOL successfully completed Read
Service information, only possible in the standard
DIAG BYTE program Read
QBAD_|_xx BOOL 1 = Substitute values are output in input channel Read
QBAD_O_xx BOOL 1 = Substitute values are output in output channel Read

6.2.1.1 PASS_ON

With the variable PASS_ON = 1 a passivation of the safety-oriented data of the
JHG-PROFIsafe module can be activated, e.g. depending on defined states in the safety
program. The passivation is not performed directly in the measuring system, instead the status
of these variables is registered by the F-Host and the passivation is only activated by means of
the safety program data. Cyclical data are still output by the measuring system!

If a passivation is performed with PASS_ON = 1, the preset adjustment function is switched off.

6.2.1.2 ACK_NEC

The official application of this variable would be an operator acknowledgment for the measuring
system after F-1/O faults. However, for the measuring system no process is defined, for which
this procedure is permissible. For safety reasons these faults must be removed first and then
the supply voltage must be switched OFF/ON, also see chapter 8 “Troubleshooting and
Diagnosis Options“ on page 61.

usctz_spe-onftatianalde Rz



HUBNER ~ U-ONE®-SAFETY-Compact
Configuration-manual PROFIBUS-DP - module

6.2.1.3 ACK_REI

If a communication error is detected by the F-System for the measuring system, a passivation
of the measuring system is performed.

For the operator acknowledgment of the measuring system after the elimination of errors a
positive edge of variable ACK_RET of the F-Periphery-DB is required, which is linked to the
input of the digital input module > | 16.0, symbol name: "RESET".

An operator acknowledgment is required:
e after communication errors
e after the start-up phase

An acknowledgment is only possible if the variable ACK_REQ = 1.

An operator acknowledgment must be provided for each F-Periphery in the safety program via
the variable ACK_REI. This requirement has already been taken into account for the measuring
system and digital output module.

6.2.1.4 IPAR_EN

The variable IPAR_EN is used to execute the preset adjustment function. The process
sequence for execution of this function is described in chapter 7 “Preset Adjustment
Function“ on page 59.

A precise description of when the variables must be set/reset during a re-parameterization of
fail-safe DP standard slaves/IO standard devices can be found in the PROFIsafe Specification
from V1.20, or the documentation on the fail-safe DP Standard Slave/IO Standard Device.

O NOTES!

No passivation of the measuring system is triggered by ITPAR EN = 1!
1 With reference to the preset execution, the warning notice contained in the
chapter 7 “Preset Adjustment Function®“ on page 59 must be observed!

6.2.1.5 PASS_OUT/QBAD/QBAD_|_xx/QBAD_O_xx

The variables PASS oUT = 1 and OBAD = 1 indicate that a passivation of the measuring system
is present.

The F-System sets PASS_OUT, QBAD, QBAD_I_xx and QBAD O_xx = 1, while the measuring
system outputs substitute values (0) instead of cyclical values.

If a passivation is performed via the variable PASS_ON = 1, only QBAD, QBAD I xx and
QBAD_O_xx =1 are set. However PASS_OUT does not change its value for a passivation via
PASS ON = 1. PASS OUT can therefore be used for the group passivation of further
F-Peripheries. B

6.2.1.6 ACK_REQ

If a communication error is detected by the F-System for the measuring system, a passivation
of the measuring system is performed. ACK_REQ = 1 indicates that an operator
acknowledgment for the measuring system is required.

The F-System sets the variable ACK_REQ = 1 as soon as the error has been eliminated and an
operator acknowledgment is possible. After the acknowledgment the variable ACK_REQ is reset
to 0 by the F-System.
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6.2.1.7 IPAR_OK

The variable IPAR OK is used to indicate successful execution of the preset adjustment
function. The process sequence for execution of this function is described

in chapter 7 “Preset Adjustment Function®“ on page 59.

A precise description of how the variable can be analyzed in the event of a re-parameterization
of fail-safe DP standard slaves/IO standard devices can be found in the PROFIsafe
Specification from V1.20, or the documentation on the fail-safe DP Standard Slave/IO Standard
Device.

6.2.1.8 DIAG

The DIAG variable provides non-fail-safe information of 1 byte on errors that have occurred, for
service purposes. Access to this variable in the safety program is not permitted!

The coding and use of this variable can be found in the SIEMENS manual

S7 Distributed Safety - Configuring and Programming, document order number:
ABE00109537-04.

6.3 Access to variables of the F-Perhiphery-DB

For each F-Periphery, measuring system and digital output module, an

F-Periphery-DB is generated automatically during compilation in HW Config and a
symbolic name is entered in the symbol table at the same time.

The symbolic name is formed from the fixed prefix "F", the initial address of the F-Periphery
and the name entered for the F-Periphery in HW Configinthe Object Properties, max.
17 characters.

Variables of the F-Periphery-DB of an F-Periphery may only be accessed from an F-Runtime
Group and only from the F-Runtime Group from which the channels of this F-Periphery are
accessed, when access is available.

The variables of the F-Periphery-DB can be accessed by specifying the symbolic name of the
F-Periphery-DB and the name of the variable: "fully qualified DB access".

It must be ensured in SIMATIC Manager, thatinthe FBD/LAD Editor inthe menu
Options = Customize inthe General register the option “Report cross-accesses as error”
is not activated. Otherwise access to variables of the F-Periphery-DB will not be possible.
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6.4 Passivation and Operator acknowledgment of the measuring system

6.4.1 After start-up of the F-System

After a start-up of the F-System, the communication between F-CPU and measuring system
via the PROFIsafe protocol must first be established. A passivation of the measuring system
occurs during this time.

During use of the substitute values (0), the variables QBAD, PASS OUT, QBAD I xx and

OBAD O_xx = 1. The operator acknowledgment of the measuring system, i.e. the output of
cyclical data at the fail-safe outputs, automatically occurs, from the viewpoint of the F-Host,
independently of the setting at the ACK_NEC variable, at the earliest from the 2nd cycle of the
F-Runtime Group after start-up of the F-System. Depending on the cycle time of the F-Runtime
Group and the PROFIBUS-DP, the operator acknowledgment can only occur after a few cycles
of the F-Runtime Group.If the establishment of communication between F-CPU and measuring
system takes longer than the monitoring time set in HW Configinthe Object Properties
for the F-Periphery, no automatic operator acknowledgment occurs. In this case a positive
edge of variable ACK_REI of the F-Periphery-DB is required, which is linked to the input of the
digital input module - | 16.0, symbol name: "RESET".

6.4.2 After communication errors

If the F-System detects an error in the safety-oriented communication between the

F-CPU and measuring system via the PROFIsafe protocol, a passivation of the measuring

system occurs.

During use of the substitute values (0), the variables QBAD, PASS OUT, OBAD I xx and

QBAD O xx =1.

The operator acknowledgment of the measuring system, i.e. the output of cyclical data at the

fail-safe outputs, only occurs if:

e no further communication errors are present, and the F-System has set the variable
ACK REQ=1

e an operator acknowledgment with positive edge of variable ACK_REI of the F-Periphery-
DB has occurred, which is linked to the input of the digital input module - | 16.0, symbol
name: "RESET" .

USC42_SPB-Config-manual-en_R2



U-ONE®-SAFETY-Compact
Configuration-manual PROFIBUS-DP - module FHUBNER

7 Preset Adjustment Function
WARNING!

NOTICE!

Danger of death, serious physical injury and/or damage to property due to
uncontrolled start-up of the drive system during execution of the preset
adjustment function!

The relevant drive systems must be locked to prevent automatic start-up.

It is advisable to protect the preset triggering via the F-Host by means of
additional protective measures, such as e.g. key-operated switch, password etc.
The new position must be checked after execution of the preset function.

The preset adjustment function is used to set the currently output position value to any position
value within the measuring range. The displayed position can thus be set to a machine
reference position purely electronically.

The execution of the preset adjustment function is a critical process, as the resulting actual
value jump, e.g. when using a controller, could cause uncontrolled machine movements. The
preset adjustment function may therefore only be executed when the relevant system part is at
a safe standstill.

After completion of the preset process, you must check that the position output by the
measuring system matches the position transmitted to the measuring system.

The preset adjustment function is already locked in the measuring system and can only be
activated via the variable ITPAR EN in the F-Periphery-DB DB1638. Even if all preconditions are
fulfilled from the viewpoint of the F-Host, the preset adjustment function is only executed when
the shaft of the measuring system is stationary. However, a certain edge jitter, e.g. caused by
machine vibrations, is permitted within a certain tolerance window. This tolerance window can
be set with the iParameter Idleness tolerance Preset, see chapter 3.7.2.4 “Idleness
tolerance Preset“ on page 29.
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7.1 Procedure
— Prerequisite: The measuring system is in cyclical data exchange.

— Write the Preset Multi-Turn and Preset Single-Turn registers in the output data
of the JHG-PROFIsafe module with the desired preset value.

— The F-Host must set the variable IPAR_EN in the F-Periphery-DB to 1. With the rising
edge, the measuring system is now switched ready to receive.

— With the rising edge of Bit 2° Preset Request in the Controll register, the preset value
is accepted. The receipt of the preset value is acknowledged in the Status register by set-
ting Bit 2° Preset_Status.

— After receipt of the preset value, the measuring system checks that all prerequisites for
execution of the preset adjustment function are fulfilled. If so, the preset value is written as
the new position value. In case of error, the execution is rejected and an error message is
output via the Status register by setting Bit 2° Error.

— After successful execution of the preset adjustment function, the measuring system sets
the variable iPar OK =1 in the F-Periphery-DB and thus indicates to the F-Host that the
preset execution is complete.

— The F-Host must now reset the variable IPAR_EN in the F-Periphery-DB to 0. The variable
iPar_ OK and Bit 2° Preset_Status in the Status register are thus also reset with the
falling edge. Bit 2° Preset Request in the Controll register must be reset manually
again.

— Finally, the F-Host must check that the new position corresponds to the new nominal posi-
tion.
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8 Troubleshooting and Diagnosis Options

8.1 Optical displays

For assignment and position of the status LEDs see chapter 3.5 “Bus status display* on
page 17.

8.1.1 LED, green

Green LED Cause Remedy
Power supply absent Check power supply, wiring
OFF Hardware error, measuring

system defective Replace measuring system

— Measuring system could not
synchronize with the F-Host in
the start-up phase and
requests an operator

3x 5 Hz acknowledgment.
repeating — An error in the safety-oriented
communication or a
parameterization error was
detected, and has been

For the operation acknowledgment of
the measuring system a positive edge of
variable ACK_REI of the F-Periphery-DB
is required, see chapter 6.4
“Passivation and Operator
acknowledgment of the measuring
system” on page 58.

eliminated.

—  Check PROFIBUS address set with
the hardware switch. The address
set here gives the necessary

F-Parameterization defective, PROFIsafe destination address +
1 Hz e.g. incorrectly set PROFIsafe 500, (see chapter “Bus-adressing” in
destination address the USC42 manual).
F Dest Add —  Synchronize required safety class
F SIL of system and measuring
system, see chapter 3.7.1.2
“F_SIL” on page 26.
Measuring system ready for
ON operation, connection

established with PROFIBUS
master
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8.1.2 LED, red
Red LED Cause Remedy
OFF No error -
— The PROFIBUS address set with the
— No connection to PROFIBUS hardware switch must match the projected
master PROFIBUS address
1 Hz — PROFIBUS address incorrectly | — The checksum calculated for the defined
set iParameter set is incorrect, or was not
- Incorrectly configured included in the projection, see chapter 4
F_iPar_ CRC-value. ”Parameter Definition/CRC Calculation*
on page 30.
Q safety-relevant error was In order to restart the measuring system after a
etected, the measuring system S
was put into fail-safe status and pa_\ss_lvatlon'the error must generally be
is outputting its passivated eliminated flrst of all and then the supply
AEirE voltage switched OFF/ON.
— Try to localize the error with the aid of DIAG
Error in the safety-oriented variable, see chapter 6.2.1.8 “DIAG” on
communication page 57.
The set value for the swindow (':heck that the set value f_or th_e Window
increments parameter was increments parameter is suitable for the
exceeded automatic task, see chapter 3.7.2.3 “Window
’ increments” on page 29.
The permissible operating
temperature range, as defined | Suitable measures must be taken to ensure
under the corresponding article | that the permissible operating temperature
number, was fallen below or range can be observed at all times.
e exceeded.
The Measuring system must be shut down
The measuring system was immediately and checked in the factory. When
supplied with >36 V DC for sending the measuring system to the factory,
longer than 200 ms. the reasons and circumstances relating to the

overvoltage must be specified.

The measuring system was
disconnected in RUN mode, the | The configuration must only be transferred to

F-Host reconfigured and the the measuring system in STOP status in the
measuring system then start-up phase.

reconnected.

The internally calculated Power supply OFF/ON. If the error persists
PROFIsafe telegram is after this measure, the measuring system must
defective. be replaced.

The PROFIBUS address set
with the hardware switch was Valid PROFIBUS addresses: 1 — 99
set to “0".
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8.2 Use of the PROFIBUS diagnosis

In a PROFIBUS system, the PROFIBUS masters provide the so-called host system, e.g. a
PLC-CPU, with process data. If there is no slave on the bus or it is no longer accessible, or the
slave reports a fault itself, the master must notify the host system of the fault in one form or
another. There are several possibilities here, whose evaluation is solely decided by the
application in the host system.

Generally a host system is not stopped by the failure of just one component on the bus, but
must react to the failure in an appropriate way in accordance with the safety regulations.
Normally the master firstly provides the host system with a summary diagnosis, which the host
system reads cyclically from the master, and through which the user is informed of the state of
the individual clients on the bus. If a client is reported defective in the summary diagnosis, the
host can request further data from the master (slave diagnosis), which then allows a detailed
evaluation of the reasons for the fault. The reports obtained in this way can be generated from
the master if the affected slave fails to respond to the master's requests, or they may come
directly from the slave if it reports a fault itself. The generation or reading of a diagnosis report
between the master and slave takes place automatically and does not need to be programmed
by the user.

In addition to the standard diagnosis information, the measuring system provides an extended
diagnosis report with module status information.

8.2.1 Standard diagnosis
The DP standard diagnosis is structured as follows. The perspective is always as viewed from
the master to the slave.

Byte no. Meaning
Byte 1 Station status 1
Byte 2 Station status 2
Byte 3 Station status 3
dS_tandar_d Byte 4 Master address General part
iagnosis o -
Bvte 5 Manufacturer’s identifier HI
Y byte
Manufacturer’s identifier LO
Byte 6 i
yte
Length (in bytes) of the
Byte 7 extended diagnosis including
Extended this byte Device-specific
diagnosis extensions
< E)yte e Further device-specific
diagnosis

Byte 241 (max)
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8.2.1.1 Station status 1
Standard diagnosis byte 1

Bit 7

Bit 6

Bit 5

Bit4

Bit 3

Bit 2

Bit 1
Bit 0

Master_Lock

Parameter_Fault

Invalid_Slave_Response
Not_Supported
Ext_Diag

Slave_Cfg_Chk_Fault

Station_Not_Ready
Station_Non_Existent

8.2.1.2 Station status 2
Standard diagnosis byte 2

Bit 7

Bit 6
Bit 5

Bit 4

Bit 3
Bit 2
Bit 1
Bit 0

Deactivated

Reserved

Sync_Mode

Freeze_Mode

WD_On
Slave_Status
Stat_Diag
Prm_Req

8.2.1.3 Station status 3
Standard diagnosis byte 3

Bit 7
Bit 6-0

Ext_Diag_Overflow
Reserved

Slave has been parameterized from another mas-
ter (bit is set by the master)

The parameter telegram last sent has been reject-
ed by the slave

Is set by the master, if the slave does not respond.
Slave does not support the requested functions.

Bit = 1 means an extended diagnosis report from
the slave is waiting.

The configuration identifier(s) sent from the master
has (have) been rejected by the slave.

Slave is not ready to exchange cyclical data.

The slave has been configured, but is not available
on the bus.

Slave was removed from the poll list from the
master.

Is set by the slave after receipt of the SYNC com-
mand.

Is set by the slave after receipt of the FREEZE
command.

The response monitoring of the slave is activated.
Always set for slaves
Statistic diagnosis

The slave sets this bit if it has to be reparameter-
ized and reconfigured.

Overflow for extended diagnosis
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8.2.1.4 Master address

Standard diagnosis byte 4

The slave enters the station address of the master into this byte, after the master has sent a
valid parameterization telegram. To ensure correct function on the PROFIBUS it is imperative
that, in the case of simultaneous access of several masters, their configuration and
parameterization information exactly matches.

8.2.1.5 Manufacturer’s identifier

Standard diagnosis byte 5 + 6

The slave enters the manufacturer's ID number into the bytes. This is unique for each device
type and is reserved and stored by the PNO. The ID number of the measuring system is
OxOE3F.

8.2.1.6 Length (in bytes) of the extended diagnosis

Standard diagnosis byte 7

If additional diagnosis information is available, the slave enters the number of bytes (including
this one) at this point, which still follows in addition to the standard diagnosis.

8.2.2 Extended diagnosis
In addition to the DP standard diagnosis report the measuring system provides an extended
diagnosis report which contains the module status:

Status-Block

Byte 7 Byte 8 Byte 9 Byte 10 Byte 11
Header Status type Slot no. Status-I1D Module Status
0x09 0x82 Ox__ 0x00 0x00 or 0x03
Header:
Number of bytes in addition to standard diagnosis, including byte 7
Status type:
Status block with module status
Slot no.:
Specification of slot no., which is defective
Status-ID:

No further differentiation
Module status:
— 0x00 = valid data from this module.
— 0x03 = invalid data, missing module
Is reported by the measuring system if a CRC error is present in the F-Parameters or iPa-
rameters.

NOTES!
1 Bytes 12 to 15 are intended for service purposes.
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