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1 General Information

These configuration manual contain the following topics:

e Basic safety instructions with declaration of the intended use
Characteristics

Parameterization

Error causes and remedies

The configuration manual is supplementary to other documentation, such as operating and
assembly instructions, product data sheets, dimension drawings,connection diagrams,
brochures etc.

1.1 Applicability

The configuration manual applies exclusively for the following measuring system series with
PROFINET-IO 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® SAFETY-Compact®

e these configuration manual

1.2 Main Features

PROFINET IO interface with PROFIsafe protocol, for transfer of a safe position and speed
Quick process data channel via PROFINET 10, not safety-oriented
Additional incremental interface, not safety-oriented
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
e A common drive shaft

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 PROFINET IO 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 PROFINET 10.

_ USC42_SPN_KonﬁgManual-en_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
PROFINET 10 in the PROFIsafe protocol.

In the event of a failed channel comparison or other errors detected through internal diag-
nostic 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 win-
dow 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 and is not
overloaded.

The system manufacturer performs a verified test during commissioning and in the event
of any parameter modification.
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2 Basic safety instructions
2.1 Explanation of symbols and notes

Warnings are indicated by symbols in this configuration manual. 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-predective measures are to be considered
according to EN 61340-5-1 supplementary sheet 1.

=D DD

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

1l

NOTES!

To enable the correct measures to be taken in the case of an error, the
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 PROFlIsafe.

See chapter 6.1 "Output of passivated data (substitute values) in case of
error" on page 53.

Passivated data outputs are:

— PROFIsafe data channel: all are set to 0

— PROFIsafe 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 26.

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

executed as desired. SO

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

from the AMPN (H) 41 E/A safety-module in relation to the STOP

previous data.

Travel curve calculation and monitoring by means of cyclical STOP

data from the AMPN (H) 41 E/A safety-module.

Monitoring of cyclical data from the
AMPN (H) 41 E/A safety-module, and the process data from

Receipt of passivated
data > STOP

the AMPN (H) 41 E/A safety-module.

Timeout: Monitoring of the measuring system - response time.

STOP

For checking e.g. cable breakage, power failure etc.
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2.3 Warranty and liability

In principle the "General Terms and Conditions" of Johannes Huibner 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:

e Non-observance of the operating and assembly instructions

Non-intended use of the measuring system

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

Deployment of non-qualified personnel

Opening of the measuring system or modifications

2.4 Organizational measures

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

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

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

e The operator is obliged to inform personnel on special operating features and requirements.

e Prior to commencing work, personnel working with the measuring system must have read
and understood the chapter 2 "

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

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

e Repairs may only be undertaken by the manufacturer or a center or person authorized by the
manufacturer.
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2.5 Personnel selection and qualification; basic obligations

e 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.

e 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).

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

3 PROFINET IO / PROFIsafe — Commissioning
3.1 PROFINET IO

Important information for the commissioning can be found in the PROFINET Guideline:
PROFINET Commissioning Guideline, Order No.: 8.082

These and further information on PROFINET or PROFIsafe is available from the offices of the
PROFIBUS User Organization:

PROFIBUS Nutzerorganisation e.V.

Haid-und-Neu-Str. 7 Phone: +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

3.1.1 Device classes
In a PROFINET IO - system the following device classes are differentiated:
o |O-Controller
For example a PLC, this controls the connected |0-Device.
e |O-Device
Decentralized arranged field device (measuring system), which is assigned to one or
several |O-Controllers and transmits, additionally to the process and configuration data,
also alarms.
e |O-Supervisor (Engineering Station)
A programming device or an Industrial PC, which has also access to all process- and
parameter data additionally to an 10-Controller.

3.1.2 Device description file (XML)

The GSDML file and the corresponding bitmap file are components of the measuring system:
"GSDML-V2.3-HU-024A-AMPN(H)41-current date.xml".
The files are on the Software and Support CD. It is included in the package supplied.

3.1.3 Device identification

Each PROFINET I0O-Device possesses device identification. It consists of a firm identification,
the Vendor-ID, and a manufacturer-specific part, the Device-ID. The Vendor-ID is assigned by
the PNO. For Johannes Hubner Fabrik elektrischer Maschinen GmbH the Vendor-ID contains
the value 0x024A, the Device-ID has the value OX03E8. When the system boots up, the
projected device identification is examined. In this way, errors in the project engineering can be
recognized.
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3.1.4 Distribution of IP addresses
Parameter Default value Description

By default in the delivery state the measuring system has
saved his MAC-Address which is printed on the type plate
of the device, e.g. “00:03:12:04:00:60”. The MAC-Address
is not changeable.

The name for the device type is “AMPN(H)41” and is
allocated by JHG. The Device type is not changeable

MAC-Address -

Device type AMPN(H)41

Before an 10-Device can be controlled by an I0-Controller,
it must have a Device name, because the IP-Address is
assigned directly to the Device name. If necessary when
the system boots up the I0-Controller distributes the IP-
addresses to the 10-Devices according to their device
names. This procedure has the advantage that names can
be handled more simply than complex |IP-Addresses.
Assigning a device name for a concrete |0-Device is to
compare with the adjusting of the PROFIBUS address in
case of a DP-slave.

Device name - In the delivery state as well as after a system boot up the
measuring system has not saved a device name. Only
after assignment of a device name with the engineering
tool the measuring system for an I0-Controller is
addressable, e. g. for the transmission of the project
engineering data (e.g. the IP-Address) when the system
boots up or for the user data exchange in the cyclic
operation.

The name assignment is executed by the engineering tool
before the beginning of operation. In case of PROFINET
|0-Field devices the standard DCP-Protocol is used.

In the delivery state as well as after a system boot up the
IP-Address 0.0.0.0 measuring system has not saved an IP-Address. Default
value: “0.0.0.0”
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Proceeding at the distribution of Device hames and Addresses in case of an 10-Device

— Define Device name, IP-Address and Subnet mask. Depending on configuration this pro-
cess can be executed also automatically by the 10-Controller.

— Device name is assigned to an 10-Device (MAC-Address)
-Transmit Device name to the device

— Load projection into the 10-Controller

— When the system boots up the 10-Controller distributes the IP-Addresses to the Device
names. The distribution of the IP-address also can be switched off; in this case the exist-
ing IP-Address in the 10-Device is used.

3.2 PROFINET IO System boot

With a successful system boot the I0-Devices start automatically with the data transmission. In
case of PROFINET IO a communication relation always follows the provider consumer model.
With cyclical transmission of the measuring value, the 10-Device corresponds to the provider of
the data, the IO-Controller (e.g. a PLC) corresponds to the consumer. The transferred data
always contains a status (good or bad).

3.3 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!

LED1 LED4 LED3 \-.I

(D) ()] LED1 Bicolor: Device
— . Status

- @- LED2: Bus Status

— — LED3/LED4: PORT 1
) & LED5/LED6: PORT 2
LED2 LEDE LEDS )/

B o [ ] |oFF [m] |[FLASHING
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Device Status, LED1 Bicolor

green

No supply voltage, hardware error

Operational

Operator acknowledgment required, 3x 5 Hz

red

B R

System or safety relevant error

Bus Status, LED2

red

No error

Parameter - or F-Parameter error; 0.5 Hz

o] ]

No link to the 10-Controller

PORT 1; LED3 = Link, LED4 = Data Activity

LED3, green | Ethernet connection established

mj

LED4, yellow | Data transfer TxD/RxD

PORT 2; LED5= Link, LED6 = Data Activity

LEDS5, green | Ethernet connection established

L]

LEDS, yellow | Data transfer TxD/RxD

For appropriate measures in case of error, see chapter 8 “Troubleshooting and Diagnosis
Options” on page 60.
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3.4 Configuration

The following definition applies:
F-Device 2 F-Host

Data flow for input data:

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

3.4.1 Safety-oriented data, module “AMPN(H)41 1/O safety”

Structure of the input data

Byte Bit
X+0 28-215
X+1 20-27
X+2 28-215
X+3 20-27
X+4 28-215
X+5 20-27
X+6 28-215
X+7 20-27
X+8 28-215
X+9 20-27
X+10 20-27
X+11 216.223
X+12 28-215
X+13 20-27

Structure of the output data

Byte Bit
X+0 28215
X+1 20-27
X+2 28215
X+3 20-27
X+4 28215
X+5 20.27
X+6 28.215
X+7 20.27
X+8 20-27
X+9 216_ 223
X+10 28.215
X+11 20-27

Input data
Cams Unsigned16
Status Unsigned16
Speed Integer16
Actual value, Multi-Turn, 15
. Integerl6
Bit
Actual value, Single-Turn,
13 Bit Integerl6
Safe status Unsigned8
CRC2 3 Bytes
Input data
Controll Unsigned16
Control2 Unsigned16
Preset, Multi-Turn Integer16
Preset, Single-Turn Integerl6
Safe Control Unsigned8
CRC2 3 Bytes
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3.4.1.1 Input data
3.4.1.1.1 Cams

Unsigned16
Byte X+0 X+1
Bit 15-8 7-0
Data 21528 2720
Bit Description
20 Speed overflow

The bit is set if the speed value is outside the range of —32768...+32767.
2.2 | reserved

3.4.1.1.2 Status

Unsigned16
Byte X+2 X+3
Bit 15-8 7-0
Data 21528 27— 2°
Bit Description

Preset_Status

The bit is set if the F-Host triggers a preset request. When the preset has been
executed, the bit is automatically reset.

Also see chapter 7 “Preset Adjustment Function” on page 58..

2.2 | Reserved

Error

The bit is set if a preset request could not be executed due to excessive speed.
The current speed must be in the range of the speed set under Preset
Standstill Tolerance. The bit is reset after the host has cleared the
variable associated to the control bit 2° ipar EN, also see chapter 7 “Preset
Adjustment Function” on page 58..

20

215

3.4.1.1.3 Speed

Integerl6
Byte X+4 X+5
Bit 15-8 7-0
Data 21528 21 -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 cams 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 cams register is also cleared.

The speed is specified in increments per Integration Time Safe.

3.4.1.1.4 Multi-Turn/ Single-Turn

Multi-Turn, Integerl6 Single-Turn, Integer16

Byte X+6 X+7 X+8 X+9
Bit 15-8 7-0 15-8 7-0
Data 21528 2720 21528 2720

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. humber 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: 81924 13 Bit Number of revolutions: 0...32767 & 15 Bit

The output position does not have a preceding sign.

3.4.1.1.5 Safe-status

Unsigned8
Byte X+10
Bit 7-0
Data 27120
Bit Description
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 58.
Device_Fault: Error in F-Device or F-Module
The bit is set if the value set for the Window increments under the iParameters
oL 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.
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Bit Description

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

22 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 PROFINET
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
23 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 3.5.1.7

“F_WD_Time" on page 24.

FV_activated: Fail-safe values activated

24 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
25 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

6
2 The counter is reset if the F-Host detects an F-Communicator error (CE_CRC).
27 Reserved
NOTES!
O Safe status can only be indirectly accessed from the safety program with

channel” on page 52. A detailed description of the status bits can be taken
from the PNO document "PROFIsafe — Profile for Safety Technology on
PROFIBUS DP and PROFINET I0“, Order No.: 3.192b.

1 the aid of variables, see chapter 6 “Access to the safety-oriented data
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3.4.1.2 Output data
3.4.1.2.1 Controll

Unsigned16
Byte X+0 X+1
Bit 15-8 7-0
Data 21528 27 -20
Bit Description

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 58.

21...2% | reserved

20

3.4.1.2.2 Control2

Reserved.

3.4.1.2.3 Preset Multi-Turn / Single-Turn

Preset Multi-Turn, Integer16 Preset Single-Turn, Integer16
Byte X+4 X+5 X+6 X+7
Bit 15-8 7-0 15-8 7-0
Data 21528 27120 21528 2120

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 58.
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3.4.1.2.4 Safe-Control

Unsigned8
Byte X+8
Bit 7-0
Data 27120
Bit Description
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 58.
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.

oL 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.

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

23 Reserved

activate_FV: Activate fail-safe values
The bit is set inside the device via the firmware if the measuring system can no
24 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.
Toggle_h: Toggle bit
The toggle bit is host-based and causes the incrementation of the virtual
25 consecutive numbers in the F-Device The toggle bit is used to synchronize the
counters in the measuring system/F-Host for generation of the virtual
consecutive number.

26-27 Reserved
NOTES!
The Safe-Control register can only be indirectly accessed from the safety
O program with the aid of variables, see chapter 6
1 “Access to the safety-oriented data channel” on page 52.
A detailed description of the control bits can be taken from the PNO document

"PROFIsafe — Profile for Safety Technology on PROFIBUS DP and PROFINET
10, Order No.: 3.192b.
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3.4.2 Not safety-oriented Process data

Structure of the input data

Byte Bit Input data

X+0 28_215 .

X+1 2097 Cams Unsigned16
X+2 28_215

X+3 20_97 Speed Integerl6
X+4 28_215 ) .

X+5 20,97 Actual value, Multi-Turn, 15 Bit Integer16
X+6 28_215

X47 2057 Actual value, Single-Turn, 13 Bit Integerl6
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3.4.2.1 Input data
3.4.2.1.1 Cams

Unsigned16
Byte X+0 X+1
Bit 15-8 7-0
Data 2B =78 27-2°
Bit Description
20 Speed overflow

The bit is set if the speed value is outside the range of —32768...+32767.
21...2% | reserved

3.4.2.1.2 Speed

Integerl6
Byte X+2 X+3
Bit 15-8 7-0
Data 21528 2720

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
If the measured speed exceeds the display range of -32768...+32767, this results in an
overflow, which is reported in the cams 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 cams register is also cleared.
The speed is specified in increments per Integration Time Unsafe.

3.4.2.1.3 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 271 -2° 21528 2120

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. The output position does not have a preceding sign.

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
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3.5 Parameterization

Normally the configuration program provides an input box for the 10-Controller 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.

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.
@

3.5.1 F-Parameters (F_Par)
The F-Parameters supported by the measuring system are listed below.

Byte order = Big Endian

Byte Parameter Type Description Page
- Bit Bit 0 = 0: not used -
F_Check_iPar |Bit Bit 1 = 0: No check 23

X+0 00: SIL1
F-SIL Bit range Bit 3-2 23 g:tg [defaul] »

11: noSIL
F_CRC_Length | Bit range Bit 5-4 00: 3-Byte-CRC 24

X+1 | F_Block_ID Bit range Bit 5-3 001: 1 24
F_Par_Version |Bitrange Bit 7-6 01: V2-Mode 24

X+2 | F_Source_Add |Unsigned16 | Source address, default = 1, range: 1-65534 24

X+4 | F_Dest_Add Unsigned16 | Destination address, default = 1, range: 1-99 24

Watchdog time, default = 125,

X+6 |F_WD_Time Unsigned16 Range: 125-10000 24
8 . CRC of iParameters, default = 1132081116,

X+8 | F_iPar_CRC Unsigned32 Range: 0-4204967295 24

X+12 | F_Par_CRC Unsigned16 CRC of F-Parameters, default = 17033, 24

Range 0-65535

3.5.1.1 F _Check_iPar

The parameter is set to "NoCheck" and cannot be changed. This means the check sum value
is not evaluated about the iParameters.

3.5.1.2 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.
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3.5.1.3 F_CRC_Length

The measuring system supports the CRC length of 3 bytes. This value is predefined and
cannot be changed.

3.5.1.4 F_Block_ID

As the measuring system supports device-specific safety parameters such as e.g. "Integration
Time Safe", this parameter is preconfigured with the value "1 = generate F_iPar_CRC" and
cannot be changed.

3.5.1.5 F_Par_Version

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

3.5.1.6 F_Source_Add/F_Dest Add

The parameter F_Source Add defines a unique source address within a PROFIsafe cluster.
The parameter F_Dest Add defines a unique destination address within a PROFIsafe cluster.
The PROFIsafe destination address must correspond to the address set by the address
switches implemented in the measuring system,

also see chapter “PROFIsafe destination address“ in the Operating and assembly
instructions.

Valid addresses: 1...99.

Standard value F_Source Add =1, standard value F Dest Add =1,

F Source Add#F Dest Add.

3.5.1.7 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.

3.5.1.8 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 Hibner Gie3en. The checksum value calculated there must then be manually
entered in the F-Host engineering tool,

also see chapter 0”

Parameter Definition / CRC Calculation* on page 26.
3.5.1.9 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.
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3.5.2 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 ”iParameters“ on page 26.

The iParameters supported by the measuring system are listed below.

Byte order = Big Endian

Byte Parameter Type Description Page
X+0 |Integration Time Safe Unsigned16 |Default = 2, range: 1-10 25
X+2 |Integration Time Unsafe  |Unsigned16 |Default =20, range: 1-100 25
X+4  |Windows Increments Unsigned16 |Default = 1000, range: 50-4000 25
X+6 |ldleness Tolerance Preset |Unsigned8 |Default = 1, rangel-5 26
X+7 |Direction Bit BEZEBEE 26

1: Forward [default]

3.5.2.1 Integration Time Safe

This parameter is used to calculate the safe speed, which is output via the cyclical data of the
1/0 safety 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.

3.5.2.2 Integration Time Unsafe

This parameter is used to calculate the unsafe speed, which is output via the process data of
the 1/0 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.

3.5.2.3 Windows 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.

The larger the window increments, the larger the angle until an error will be recognized.
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3.5.2.4 Idleness 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. That means that the shaft of the measuring system must be
nearly at rest, so that the preset function can be executed.

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

3.5.2.5 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

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, also see chapter “Accessories* in the Operating and Assembly
Instructions.

4.1 iParameters

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 — AMPN (H)41 I/0 safety window when configuring
the measuring system with the hardware configurator, also see chapter 5.3.1 “Setting the
iParameters” on page 43.
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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.

—  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: AMPN41_001.xml).

H JHG_iParameter

Inkegration time For the speed in the PROFIsafe area; unit [xS50ms] {1 ... 10}

Modify the relevant parameters if necessary, then click on the Generate CRC switch for the
F_iPar_ CRC calculation. The result is shown in the field F_iPar CRC alternatively as decimal
or Hex value.

[intearation time For ths spesd in the PROFIsafe area; unik [x50ms] {1 ... 10}

e r—
Tanpise M 0l 7 Pt

USC42_SPN-KonfigManual-en_R2




JOHANNES

: U-ONE®-SAFETY-Compact
HUBNER Configuration manual PROFINET 10 - Module

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.

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 - AMPN (H)41 I/0 safety
window under the heading Current F parameter CRC (CRC1) when configuring the
measuring system with the hardware configurator. The value B42 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 44.

Properties - AMPH[H]41 1/0 zafety - [R-/51) B

Generall Addreszes  PROFlsafe |

| Walug | Hex | Change value... |
MoCheck

SIL3
3BweLRC
1
1
2000
93 B3
_WD_ 125
F_iPar_CRC 1132081116 4374ZFDC

Current F parameter CRC [CRC1) hexadecimal:
B42

Cancel | Help

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_iPar: 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)
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4.2.2 Settable F-Parameters
It is assumed that the following parameters are configured with their standard values:

F_SIL: SIL3

F_Dest_Add: 513 (address switches)

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.

5 Safety Program 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 hard-
ware.

— Extensive documentation on "Configuring and Programming" a safe
control is provided by SIEMENS in its manual S7 Distributed
Safety - Configuring and Programming, document order num-
ber: 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" (326-2BF01-0AB0),
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" (326-1BK01-0ABO),
is used for the operator acknowledgment.
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5.2 Hardware configuration

— Start SIMATIC Manager and create a new project.
Mew Project

Izer projects | Lil:-rariﬁl Multiproiect$|

Mame | Storage path
%AMF’M PROFlzafe  C:\ProgrammesSiemenzsStepdsafprofampd1_pr

1| |+

= et cumernt rmullipraject

Mame: Tupe:
|AMPN41 PROFIsafe IF'miect vI
™| E LLitirany

Storaage location [pathl:

IC:\F‘rogramme\siemens'\Step?\s?pmi Browse... |
ocel_| e |

4

— Using the right mouse button, insert the SIMATIC 300 Station as a new objectin the
project window.
5 AMPN41 PROFlsafe -- C:\Programme\Siemens\Step7\s7proj\Ampnd1_1

[E Bt Symbuolic name
[Eapy [ErlHE MF 29
Easte [etrlse

WElete el

Inzert Mev ect SIMATIC 400 Station
SIMATIC tion
SIMATIC H Station
SIMATIC PC Station
SIMATIC HI Station
Other Station
SIMATIC 55
FG/PC

Rename F2
Object Properties... Alt+Return

MFI

PROFIBUS
Industrial Ethernet
FTP

Foundation Fieldbus

57 Program
M7 Program
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— Insertan Industrial Ethernet for PROFINET as a new object in the same way.

: AMPN41 PROFlzafe -- C:\Programme\Siemens\Step7\s7proj\Ampn4d1_1

Eut Byl Symbolic name Type
[Sapy [ErlHE WPl 29
Faste (B SIMATIC 300 Station
[IElEte el
Mew Object SIMATIC 400 Station
FLC ¥ SIMATIC 300 Station
Rename F2 SIMATIC H Station

SIMATIC PC Station
SIMATIC HI Station
Other Station
SIMATIC 55

FG/PC

Object Properties... Alt+Return

MFI
PROFIBUS
ial Ethernet

FTP
Foundation Fieldbus

57 Program
M7 Program

J S »l

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

) SIMATIC Manager - AMPN41 PROFlsafe
Fi t PLC View Option: dow

F% RaE TEm(

Z5 AMPN41 PROFIsafe - C:\Programme\Siemens\Step?\s7)

MPH4T PROFlsafe
[

SIMATIC 300(1)

atior

Press F1 to get Help. 150 Ind. Ethemnet -» AS[x 4x88179 USE
2
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— If the hardware catalog is not shown on the right, it can be displayed with the View
- Catalog menu.

[ERHW Config - [SIMATIC 300(1) (Configuration) - AMPN41 PROFIsafe] M=
@l Station Edit Inset PLC View Opfions Window Help |
DSB &(S |- e |dd@ho] %)
| ———————————————FF
Suchen: “ﬂﬂ
Profile  [standard =l

= %% PROFIBUS DP

-2 PROFIBUS-PA

2 PROFINET 10

SIMATIC 300

IMATIC 400

IMATIC Hi| Station

IMATIC PC Based Control 3004400
SIMATIC PC Station

ﬂ:‘ SIMATIC 300(1)

Slot | Designation |
1

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

[AHW Config - [SIMATIC 300(1) [Configuration) -- AMPN41 PROFlsafe] M=
@l Ststion Edit Inset PLC View Opfions Window Help M

D58 %S| @ e |dd 859w

e olx]
Sycher: l— at] il

Poofle [Standard =

= = 9% PROFIBUS DP
=8 pROFIBUS PA
8% BROFINET 10
SIMATIC 300
i oy

@ tPam
@ cPu-am
= ghd| 3 P30
(] Gateway
2 4300
(0 M7EXTENSION
3 P30

£ R4CK-300

{—

IMATIC HMI Station
SIMATIC PC Based Cantral 3004400
ﬂ SIMATIC PC Station

- R

Siat hodule Dider number Fimware | MP addiess | | addiess | O addiess | Comment |
i

GE ST 300-17770-0840 £
| vvailable i vatious lengths -

Fress F1 to get Help. [ I IChg 2
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— Drag the power supply PS 307 22 in the catalog to position 1 of the rack with
SIMATIC 300 - PS-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 317-2FK13-0AB0O ->
V2. 6. 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 326-1BK01-0ABO0).

B Hw Config - [SIMATIC 300(1) (Configuration) -- AMPN41 PROFIsafe]

@l Station Edit Irwert PLC Yiew Options Window Help I [ |

DB gs =eaa@m= B e

= U

Suchen n:i: nj

Profic  [Standard |
SN =l

- S5M 321 DBy 48125VDC
J - 5M 321 DIERAC 207230V

CPU 317F-2 PN/DP

A

5M 321 DIGRACT20Y

5M 321 DIGRACT20Y

S5M 321 DIGADC24Y

FDO0RDC24v/20, -[§ sM31 onEDC2ey

5M 321 DHEDC24Y

5M 321 DHENDC24Y

5M 321 DHENDC24Y

5M 321 DHEDC24Y

5M 321 DHEDC24Y

5M 321 DHBDE24Y. Interupt
- 5M 321 DHBADE24Y. Intermipt

L | » SM 321 DHEXDC24Y. Intermupt

5M 321 DHBADE24Y. intemupt, HF

M 321 DIBADCAS128

T=djm & SM 321 DIENAMUR

Slot Module Order rumber Fimnare | MP sddress | I address | O addiess | Comment | SM 321 DIBAIC24/48Y

1 |[§ Ps3o7an 6E 57 307-1BAD0-04A0 SM 321 DIFZWACT 20V

CPU 317F-2 PN/DP_|GES7 317-2FK13-0AB0__[V2.6 2 M 321 DI3ZDC24Y

7 5757 -[§ sM321 DIBZDC24Y

AT ~[§ 5M 321 DI4ANAMUR, Ex

5T -[§ sM321 DIBdDC24Y

5M 321 DIBKACT20/230V

FDO10xDC24V/24 BES7 326-2BF01-04B0 5.13 515 - 5M 321 DIBRACT20/230V

FDI24xDC24Y BES7 326-1BK01-04B0 16..25 [16..13 ~ | 5M 327 DIBKACZ30V

5M 321 DIBAC230Y iz

XK2PY Port ¥

K

BN

45D

SM 326F DI24xDC24V
o SM 326F DI8x amur

7 [T LR =l

6ES7 326-1BK01-04B0 %,
SM 326F, DI 24xDC24Y, safety-related, with diagnostic —
interupt

Press F1 to get Help [ [ IChe

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

The GSDML file belonging to the measuring system must be installed in the next step. This is
copied with the belonging bitmap file into the installation directory of the SIMATIC Manager.
You should note that the directory structure can vary.
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— Install GSDML file in the stored directory with menu Options = Install GSD File..

The measuring system now appears in the catalog as a new item:

PROFINET IO - Additional Field Devices = Encoders = HUEBNER
AMPN (H) 41 - AMPN (H) 41.

BAHW Config - [SIMATIC 300{1) (Confi
Bl Ststion Edt Inset PLC Wiew Dpfions Window Help

ion) -- AMPN41 PROFlsafe]

= Y

DSER &y& e @)%

=181 %]

1 PS5 307 24 -
2 CPU 317F-2 PN/DP
X1 MR
x BP0
x2P Pout T
3
4 ; FOO10:D 24y /24
3
17 T =l
« _>l_I
=R
Slot Module Order number Firmwiare. Pl address | address 0 addiess Comment
11 PS 307 24 GES7 307-1BA00-0440
2 CPU 317F-2 PN/DP__|6ES7 317-2FK13-0AB0 V2.6 2
gl ARBAF r S
p Srar
ol
FDOT0:DC24Y/28 EES7 326-2BF01-04B0 5..13 8..15
FDI24xDC24V EES7 326-1BK01-04B0 [16..25 16..19

Fress F1 to get Help.

=Tk

swherc [ axt{ il

Brofie  [standard

|

= PROFIBUS DP

2 PROFIBUS-PA

-3¢ PROFINET 10

=] £dditional Field Devices
= Encoders

(=0 Hugbner AMPN(HI1
@

{1 Gateway

Metwork Componerts

Sensors

Suitching devices

IMATIC 300

IMATIC 400

. SIMATIC HM Station

SIMATIC PC Based Contiol 3004400
B SIMATIC PE Staion

[BMPN[HE

Husbrier Giessen

S afeLnsate: Multtun (15 Bit, Singletum (13 8if),
elocity (16 Bit / signed]

34

[Chg
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5.2.1 Defining the properties of the hardware configuration

The object properties of the individual hardware components are defined by clicking with the

right mouse button on the relevant position in the rack or slot:

— Forthe CPU, Protection level 1 anda Password must be configured in the Pro-
tection register. The Mode field is not relevant for safety mode.

Properties - CPU 217F-2 PN/DP - (R0/52) x|

Cycle/Clock Memary | Fietentive Memory | Interrupts | Time-of-D'ay Interupts | Cyelic Interrupts
General | Startup I Synchronaus Cycle Interrupts
Diagrostics/Clock Frotection | Communication | F Parameters | Web

—/;ye‘;.ﬁ' : ~Mod
* 1: Access pratect. for F CPL

¥ Can be bypassed with password € Bracess made

Bemmssitle crele iherease via

Tite-protection Lt fretErs: 5 ms

3 ReadAwrite-protection

Passward: % Test mode

Beenter passward:

( TP contains zafety pr

— For the CPU, in the sub-item PN-I0, General -> register, select Ethernet type in the
Interface field.

— In the Properties window of Ethernet interface PN-IO the Ethernet properties of the
control system (SPS) must be filled in:
— |IP address of SPS
— Subnet mask of SPS
— Subnet: Ethernet
Properties - PN-10 [RD/S52.2)

General IAddlesses' FROFINET I Synchmmzanoml Time-of-Day Synchronization'

Short description: PNAD Properties - Ethernet interfface PN-0 [RD/S52 2] x|
Device name: IPN.|0 General  Parameters I

If & subnet is selected,
the next available addresses are suggested.

~nterface————————————

Type: Ethernet IP addiess Gatewa

Device number. 0 " Do not use router

. Subnet mask: 255.255.255.0
Address 192188.01  Use router
Networked: Mo I Address: I
Subnet:
LComment:
Hew..
\ Ethernet(1]
Fioperties |

Delete |
oK I Cancel | Help |

USC42_SPN_KonﬁgManual-en_Rz




U-ONE®-SAFETY-Compact

Configuration manual PROFINET IO - Module

JOHANNES

HUBNER

GIESSEN

to the bus line now available, using Drag&Drop.

[
Bl Station Edi lnset PLC View Options 'window Help

D . « u “
— Add PROFINET IO system: Right mouse button click on “PN-10” and then select “Insert
til
PROFINET IO System’.

IIHW Config - [SIMATIC 300(1) (Configuration) -- AWPN41 PROFIsafe] M=
@0 Station Edi Inset PLC View Options Window Help NEES
T =

- Bl
Suchen mtjni]
CPU 317F-Z FN/DF Brofile  [Standard =l
MADP ¥ PROFIBUS DP
T 2 PROFIBUSPA
Port 7 E”P‘V Et': 5 B8 CROFINET 1D
o i SIMATIC 200
D01 00 e e SIMATIC 400
FDIDU e Bty SIMATIC Hh Staiion
o — SIMATIC FC Based Cortiol 300,400
il ester Sl stem i socherous Wode 8, SIMATIC PC Station
WisconrectEREE NETH S stem
EREENET I e ErEg et
PREFNET 01T opsloay
FREENET N Sosherousime =
_I— SpesiMediiEs.
ﬂ:‘ © UR DefEe: DEl.
GoTo
Module e Pasinea baies ddiess laddress | O addiess Comment
PS 307 24
CPU 37F-2 PN/ Harierad iy
MR Erar
e Edi Symbols. i
Pt 7 Object Properties. AlsRetumn g
per I BEstiit It Pl
FOO10xDC24Y /28 [SHERGEABEESS: 2 FIRE] R
FDI24xDC24Y Assign fsset ID.. 16..25 E 19
Product Support Information Ctl+F2
Fals Chil+F7
Find Manual Chil+FE
0
B Ghart Device Teo
[PROFIBUS-DP slaves for SIMATIC 57, M7, and C7 ﬂ
(distributed rack)
Irserts a PROFINET 10 system at the highlighted E themet slot. [ [ Cha
— Connect the AMPN (H) 41 measuring system from the catalog to the PROFINET 10 system,

8 [=] Y
=18 x|

DE&R &S e balbe 2|

PS 30;
CPU 317F-2 PNJDP

Ethemel(1): PROFINETAD System [100]

FDOT0xDC24Y/ 28,
FDI24:DC24Y

Rl

s '
swhee [ mtlni]

Brofle  [Standard Bl

X PROFIBUS DP
388 PROFIBLUS PA
B8 PROFINET 10
£ Addional Field Devices
=0 Encoders
=L Huebner AMPN(H}41

" @ SR
0 Gateway
e HMl

Qi

{1 Network Components
2 Sensors

{23 Switching devices
SIMATIC 300

SIMATIC 400

|| 1) AmENAT

SIMATIC HMI Station
SIMATIC PC Based Cantiol 300/400
-8, SIMATIC PC Station

Slot M.| Ordernumber | laddress | O addiess | Diagnostic addiess Comment |
rd AMFLAMFNIHIMT il

e [ o] BIEE

Ar 145 16

A~ | a1

i | LA

7 L

8

3

10

Press F1 to get Help.

[EMPNEH)T
Huichner/Giessen

Safe/Unsafe: Muktum (15 Bill, Singleturn (13 Bl
Ielacity 16 Bit /signec)

34
]

f I [Ehg 4
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— With connection of the measuring system to the master system, in the Properties window,
in the General register, you can now configure the desired Device name and mark the
checkbox “Assign IP address via IO controller”.

Properties - AMPMN41 X|
General |
Short dezcription; AMPMAT
S afeUnzafe; Multiturn [15 Bit), Singleturn [13 Bit). Velocity [16 Bit / signed) ﬂ
Order Mo/ firmware: AMPHHIAT /1068
Farnily: Huebner AMPMIH]41
Device name:

GED Fe: BSDMLY2 3HU-0244-AMPN[HM1-201 30418, sl

[Ehange Helease il umber. |

—Mode in PROFIMET 10 Spstem

Deviee number: 1 j IF'F!DFINET-ID-S_I,Jstem (100

IF address: 192168.0.2 Ethermet. . |

V¥ Assion IP address via 10 controller

Caomment:

Cancel | Help |
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— Set the device name by DCP:

— Open the menu “PLC - Ethernet - Assign device name”inthe “HW Config”

window.

— The supplied measuring system that is connected to the network should be visible in the

list after pressing the “Update” button.

Aszign device name %]
Device name: Device

Avajlable devices:

IP addressl MALC address | Device type
00-03-12-EF-DC-EE  Huebner AMPN[H)41

[~ Show only devices of the same type [ Display only devices without names

Update | Export... |

| Device name I Azzign name |

IHuebner AMPR[HAT

Mode flaghing test

3

Diuration [seconds]:

Flazhing on | FElashing aff |

Lloze |

Help |

— A few seconds after pressing the button “Assign name” the list refreshes automatically

and the new device name is taken over.

Device name: IAMPN41 j Device IHuebnerAMF'N[H]‘ﬂ

Avajlable devices:

IP addressl MALC address | Device type
= 00-03-12-EF-DCEE  Husbrer AMPM[H]41

| Device name I

APHAT

[~ Show only devices of the same type [ Display only devices without names

Update | Export... |

Mode flaghing test

FE

Diuration [seconds]:

Flazhing on | FElashing aff |

Lloze |

Help |

O NOTES!

1

has not saved a device name.

In the delivery state as well as after a system boot up the measuring system
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— For the digital output module, in the Parameters register configure Operating mode 2>
Safety mode compliant with SIL3/AK5, 6 and confirm the following window with
Close.

Properties - FDO10xDC24Y,/24A - (RO/54) ﬂ

General I Addresses  Parameters

Parameters | Walue |
[= 23 Parameters |
[£] Operating mode | Safety mode compliant with SIL3 | AKS,6 |
b 1
0Object Properties x|

List of Messages:

[ F-parameters

4] | |
— Message
|Dbiect Properties [1129:2075) Help Tiext |
Caution, you have modified a satety-relevant ;I
] E configuration. If pou apply the madification. a
L regeneration of the zafety pragram will be required... j Go o |

Claze 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) 1[

General | Addreszes  Parameters

Parameters Walue
[ £ Parameters
[£] Operating made Standard mode

(7] F-parameters
—H=3 Module parameters
- [Z] Diagnostic interrupt 1
I-[Z] Behaviar after channel faults
R Supply group 1Vs/3vs

[&] Sensar supply wia madule
[E] Short-circuit test

[ Channel 0, 12

[ Channel 1, 13

[ Channel 2, 14

(] Channel 3, 15

(] Channel 4, 16

[ 7] Channel 5, 17

H_ Supply group 2vs4Vs
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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 - FDIZ4xDC24Y - (RO/55) ﬂ

General | Addresses  Parameters

Farameters Walue ;I
[ 7] Channel 0, 12
] Channel 1, 13
=5 Channel 2, 14
[E] Activated O
-[£] Evaluation of the sensors
—% Type of sensor interc...
I-[£] Behavior at discrepancy
L[#] Discrepancy time {ms)
=3 Channel 3, 15

[Z] Activated 1
-[2] Evaluation of the sensars
—@ Twpe of sensar interc. ..
|-[£] Behavior at discrepancy
L[£] Discrepancy time {ms)
B
[E] Activated O
-[£] Ewaluation of the sensors
—% Tvpe of sensor interc...
I-[Z] Behavior at discrepancy
L[#] Discrepancy time {ms) LI

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

Properties - FDIZ4xDCZ4Y - (RO/S5) |

Generall Addresses  Parameters |

Parameters Walue ﬂ
é—ﬁ Supply group 2Vs/4ys
-] Sensor supply via module [l
-[Z] Short-circuit test i
=K Channel 6, 16
H[Z] Activated 1

|-[E] Evaluation of the sensars
—E] Twpe of sensor inkerc...
-[Z] Behavior at discrepancy
L[] Discrepancy time {ms)
[=H2H channel 7, 19

H[Z] activated [l
-[Z] Evaluation of the sensars
—E] Twpe of sensor inkerc...
|-[#] Behavior at discrepancy
L[Z] Discrepancy time {ms)
=2 channel &, 20 ||
H[Z] activated [l
-[Z] Evaluation of the sensors
—E] Twpe of sensor inkerc...
|-[#] Behavior at discrepancy j
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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... In the Symbol column enter the symbol name
Reset, the data type BOOL will then be applied automatically.

— Press OK to update.
Il Edit Symbols - FDI2Z4=DC24Y x|

Address  / Syimbol Data type | Comment B
16.0 eset BOCL

16.1

16.2

163

|

|

|

|

I 164
I 165
|

|

|

|

166
167
170
171

(=1

O el 0 B 0 I O O P N

Add ta Symbals | [elete Syrmbol | Sarting: IAddress ascending
[~ Display Columnz B, O, M, C, CC

The spmbols are updated with ‘0K or ‘Apply'

ak. Apply | Cancel Help |
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5.3 Parameterization
5.3.1 Setting the iParameters

— The iParameters can be set by selecting the Symbol for the measuring system 2>
Double click on the slot item AMPN (H) 41 I/0 - Select the Parameters register.

Properties - AMPM[H]41 170 - [R-/52] X

Generall Addiesses  Parameters |

| Walue
=28
B3] iParameter
[Z] Integrationtime safe 2
[Z] Integrationtime unsafe 20
[Z] Windowinkrements 1000
[£] Idlenesstolerance preset 1
[£] Direction forward

Catcel 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 0%

Parameter Definition / CRC Calculation* on page 26.
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 44.
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5.3.2 Setting the F-Parameters

— The F-Parameters can be set by selecting the Symbo1l for the measuring system
-> Double-click on the slot item AMPN (H) 41 I/0 safety -> Selectthe PROFIsafe
register.

Properties - AMPN(H)41 1/0 safety - [R-/51)

General | &ddresses  PROFlzafe |

Parameter name | Walue | Hex | Change value... |
) P MHaCheck

SIL3
F_CRC_Length 3Byte-CRC
F_Block_ID 1
F_Par_Wersion 1
F_Source_Add 2000
F_Diest_Add 99 53
F_wD_Time 125
F_iPar_CRC 1132081116 437AZFDC

Current F parameter CRC [CRC1) hexadecimal:

B42

Cahcel Help

O NOTES!

1 The F_Dest Add entry and the setting of the address switches of the
measuring system must be matching.

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 43.

To enable automatic generation of the safety program, the hardware configuration must now be
compiled via the menu Station = Save and Compile.
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— Finally the HW-Configuration must be downloaded to the hardware via the menu
“PLC - Download...”.

n) - AMPN41 PROFlsafe] (O x]
_18 x|
(| il
| B Upload
= ol
(0l e i e 7"4
Uplced Beul= [Eerliicationis SR |
el = Profie [Standard =l
Module Information. ChikD = B¢ PROFIBUS DP
perating hiede: ] neti1}: PROFINE T 10-System [100) A2 PROFIBUS-PA
Clear/Feset IE—‘T———- -3¢ PROFINET 10
Set Time of Day [=-{1 Additional Field Devices
[FIOERES (0 Encoders
(=L Husbner AMPN(HI1
Update Fimate.. ® @ AMPNHIAT
Seve Devise Harme o Hemory Card S 8 it
Ethemet » @
{1 Metwork Componerts
PROFIBUS » Senors
S Geyibe e L1 Suitching devicss
& [ SIMATIC 300
1] | = SIMATIC 400
8 SIMATIC HMI Station
| 1) AMPNAT i (f] SIMATIC PC Based Contrcl 3007400
= B SIMATIC PC Staion
Slot| [} Mocis Order number | [ addess | O addiess | Diagnostic addess Comment |
7 |G AMENAT AMER T
T Areptace
A

8
El
10
[AMPN(H)41 | E¢
Husbrier Giessen =
S afeLnsate: Multtun (15 Bit, Singletum (13 8if),
elocity (16 Bit / signed] =
Loads the curtent station inta the load memory of the current madule: [ | [Cha

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:

AMPN41 PROFIsafe = SIMATIC 300 (1) = CPU 317F-2 PN/DP > S7 Program(l) =>
Blocks.

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

IJ SIMATIC Manager - AMPN41 PROFlsafe _[O] x]
File Edit Inget PLC ‘iew Optiohs ‘Wwindow Help

D=8 | & e de %)% -

Y RaE mEm| e

253 AMPN41 PROFIsafe -- C:\Programme\Siemens\Step7is7proj\impnd1_1
= AMPN4T PROFIsafe Object name: Symbolic: hame Created in language Size in the work me.
EHE SIMATIC 300(1) 59 System data - ~ <D
=~ |§] EPU 317F-2PN/DP 0 0B1 38 Organization Black
=l 57 Progisnll) s ppigan FI0_CGP FSTL 15744 Function Block
g °“’s S3FB163 F_CTRL_I F5TL 9334 Function Black
43 FB1640 F_CTAL_2 FSTL 5552 Function Block
43 DE1E37 F_GLOBDE FDB 230 Data Block
43 DE1638 FOODOS_FDO10xDC24Y_24  F-OB 864 Instance data block
43 DE1639 FOOD2E_AMPN_H_#1__0.. FDB 864 Instance data block
Press F1 to get Help. [ ISO Ind. Ethemet -» ASIX 288179 USE | 4

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

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.

IJ SIMATIC Manager -

MPN41 PROFlsafe

File Edit Inset PLC Wiew Options ‘Window Help

8 [=] B

D288 4 B en= %52

|J < Mo Fiten >

FEILS

PN41 PROFlsafe Object name Symbolic name Created in language | Size in the work me.._ | Type
SIMATIC 300(1] (59 Syeterm data B
CPU 317F-2 PN/DP 1.3 oy 38 Orgarization Block
S7Frogranll) g ppigan F_I0_CGP FSTL 15744 Function Block
B0 Sources & FEE39 F_CTRL_1 FSTL 933 Function Block
& Cut Otk FSTL 5652 Funclion Block
Copy ke E F0B 230 Deta Block
Pacts il PO10:DC24V_28  FDB £64 Instance data black ..
PN_H_41.10.. FDB £64 Instance data black ..
Delete Del

u]
Function Block

Fiewiie.
Compare Blocks.
Fieference Data
Cheok Black Consistency.

Function
Data Black
Data Type
Variable Table

Frint 3
Rename F2
Dbject Properties... Alb+Retun

Special Object Propetties

Inseits Organization Block at the cursor pasition

Properties - Drganization Block

General - Part 1 IGenelaI-PaftZI Calls | Attnbutesl

OB35
BN Properties - Drganization Block

Hame:

Symbal Con
Created in L

Pioject patk

Storage loc,
of project:

Date create
Last modifie

Comment;

o

General - Part 1 IGEneraI-F'arl2| Calls | Allnbulasl

T — |

Hame:
Symbolic Mame:

Symbol Comment:

Created in Language:

I— Properties - Organization Block x|

—
—

Project path:
Storage location
of project: IE “Prograrmmne
Code

Date created 0716/2014 00
Last modified 07/16/2014 00
Comment:

HER

General - Part 1 I General - Part EI Calls | Altnhutesl

SR

MName:

Sembaolic Mame:

Symbol Comment: |
Created in Language: STL e
Project path: I
Sh ot
Of%ri?:ct?ca fen IC \ProgrammesSiemenshStep?eFprojhampnd]_1
Code Interface
Date created 07115/2014 02:44:01 PM
Last modified 07/15/2014 02:44:01 PM 07/15/2014 02:44:01 P
Camment: ;l

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 = Function.
The programming language for FC1 is F-CALL, for FC2 F-FBD.

KJ SIMATIC Manager - AMPN41 PROFIsale =] 3
File Edit Inset PLC “iew Options ‘“Window Help
0|8 % e de % ([« Mo Fiter>
AMPNA1 PROFIsafe - C:\Programme\Siemens\Step7\s7proj\Ampnd1_1
=] AMPN41 PROFIsafe Object name Symbalic name Created in language Size in the wark me... | Tupe
SIMATIC 300(1) 5 System dats - DB
- I@l CPU 317F2PN/DP [ gy 38 Orgarization Block
57 Programil] 145 npas CYC_INTS STL 38 Organization Block
B Sources o088z 1/0_FLT1 5TL 38 Organization Block
o Cut it 2 STL 38 Drganizal?on Block
Copy ChisC T STL 38 Organization Block
Paste il LT 5TL 38 Organization Block
LT STL 38 Organization Block
Delete Del P FSTL 15744 Function Black.
: o STL 9334 Function Block,
Organization Block - 62 F Block
PLE »  Functon Bleck | uncton Blacl
F -DB 230 DataBlock
Rewire... DB EB4  Instance data block ...
[Drata Block
Compare Blocks. . L DB BB4  Instance data block
Fieference Data Variable Table

Check Block Consistency.

Frirt 3

Rename F2

Object Properties... Lle+Return
Special Object Properties 3
|nzerts Function Block at the S0msor poemer A

Properties - Function B

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

Mame: FC1

Sumbolic Mame: I

Symbol Comment: I Properties - Function
e LE e Ijv General - Part 1 | General - Part 2 | Calls | Attributes |

Project path:

Storage: location -
of prn?act IE'\F‘mgramme\Slems

Hame:

Symbaolic Mame:

Code
Date created: 07/15/2014 02:49:07  Symbol Comment:
Last modified: 07/15/2014 02:49:07 Created in Language:
Ozl Project path: |
Storage location

af praject |C:\Plogramme\Siemens\Step?\s?pmi\Ampn41_1
Code Interface
Date created: 07/156/2014 02:43:55 PM

Last modified: 07/15/2014 02:43:55 PM 07/15/2014 02:43:55 PM
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 0B35
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.

0OB35 - "Cyoclic Interrupt"

Comment : ‘

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 T 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:

Comment : ‘

m: 1 = Acknowledgement for refintegration

Comment : ‘

o

r

@ FO0005_FDOL0XDEZ4V_ZA FE  le3s DB
f@roonzs_z03 FE 1638 DB
@ F_cLOBDE DE 1637 DB
B reset BOOL I
| | 2
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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.

FCZ : Title:

Comment : ‘
m: 1 = Acknowledgement for refintegration
Comment : ‘
"FOOODOS_
FDO1l0OxDCE4
V_zA".
ACE REI
- 2 =
- [HEsEE
"FOOOZE_ "FOOOQOS_FDOlOxDCZ4W ZA" ACE_REI
R = @ FOO0DE_FDOLOXDCZAV_zk FE 1638 i’
B FOO002_FDOLOxDCZ4YW ZA. ACK NEC Eool
PP 2 = : CE_REI M

B FOooo0s_FDOlOxDCZ4W_ZA_ ACK EREQ Bool

S FO0 . popoze_z03". ACK REI
= e
1] ® f@ Foo00s_FDOL0xD0Z4V_Z4 FE 1633 i’
= B {@rooozs_zoz FE 1633
| FO0026_203. ACK_NEC Bool
B FOO0Z6_203. ACK_REQ Bool
® FOO0Z6_203. IPAR_EN Bool -
4] | vz

— 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:

Comment - ‘

m: 1 = Acknowledgement for refintegration

Comment : ‘

“FOODOS_
FDOL0xDCZ4
V_zZA".
ACE_REI

I S—

"FOOOZ&_
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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.

',:f{"! Define New F-Runtime Group il
F-CALL block: FC1 hd
E-program block: FC2 =
1-DB for F-program block: I—
tax. cypcle time of the F-runtime in ms: A00

DB far F-runtime group communication: I .l
el | |

The programming and modifications are now complete.
5.5 Generating the safety program

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

74 Safety Program - AMPN41 PROFlsafe\SIMATIC 300(1)\CPU 317F-2 PN/DPAS7 Program(1)

Dffline | Onine |

Rack: 0 Slat: 2 Current mode;
Collective signature of all F-blocks with F-attributes for the block container: 36449224 unknown
Collective signature of the safety program: 1]

Current compilatian: ? Satetyimode.,
The safety piogram has been changed since it was last compiled

F-blacks:
F-runtime/F-block Symb. name Function in safety piogram | Signature Know-how p Compare... |
=) Safety program
D) Fruntime group FC1 Permission... |v
=Hg Al Objects
g FLALL HCA [ F-Runtime groups. ..
I FC2 F-program block 3BAC [mi
ﬁ' FE1638 F_I0_CGP F-spstem block EDAZ 2
ﬁ' FE1E39 F_CTRL_1 F-spstemn block BO4C I
ﬁ' FE1640 F_CTRL_2 F-spstem block 4084 Ird
Download -
ﬁ' DE1637 F_GLOBDE F shared DB Fa7l Ird |
ﬁ' DB1638 FOO008_FOO... |FI1/0 DB 9FBF 2
ﬁ' DB1639 FOODZE_AMP... |F1/0 DB E340 I~ Loghoak, . |
Print..
Cloze | 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:

IJSIMATIC Manager - [AMPH41 PROFlsafe — C:\Programme’\Siemens\Slep?\s7proj\Ampnd1_1] =13
Bp Fle Edt Inset FLC Wiew Options Window Help T
OB e s = de %]t & [<noFiter» I R@E BE M|
=29 AMPN41 PROFlsafe DObiect name | Created in language | Size in the work me... | Type |
= g SIMATIC 200(1] _l_ﬁé';'éterﬁ"ﬁam e et
& CPU 317F-2 PN/DP 4 0s 38 Organization Block,
EHED §7 Programll) | ¢ gag CYC_INTS STL 52 Diganization Block
(B Sources o 0882 1A0_FLTH STL 3 Organization Block
&8 Blocks 90883 1/0_FLT2 sTL 38 Organization Block
F 0B84 CPLU_FLT STL 38 Organization Block,
o 0B85 OBNL_FLT sTL 3 Organization Elock
o085 RACK_FLT STL 3 Organization Block
5% Fo1638 F_I0_CGP F-STL 15744 Function Block
SHFE1E9 F_CTAL_1 FSTL 9334 Function Block
SHFB1540 FCTRL.2 FSTL 5552 Funcion Block
3 Fa1641 F_DIAG_N FSTL 584 Function Block
&+ FB1642 F-5TL 93 Function Block
SO FLalL 338 Function
o2 FFED 56 Function
5%+ DB1637 F_GLOBDE F-DB 272 DataBlock
5+ DB1638 FODD0S_FDOTODC24V_24  FOB B4 Instance data block for FB 1638
5+ DB163 FO0D26_AMPN_H_41_1_0_sal OB BE4  Instance data block for FE 1638
53 DB1640 FDE 36 Instance data block for FE 1639
&+ DB1641 F-DB 726 Instance data block for FB 1640
S DB1642 FDE 3 DataBlock
53081643 FDE 40 Instance data black for FB 1642
5+ DB1644 F-DB 386 DataBlock
5+ DB164S FoB 438 Instance data block for FE 1641
5% SFC14 DPRD_DAT STL — System function
53 SFCIS DPWR_DAT sTL - System function
& SFC41 DIS_aIAT STL = System function
g% SFCa2 EN_AIRT sTL — System function
53 SFC46 STP sTL - System function
& SFCE1 RDSYSST STL = System function
4] | =l
Fress F1 to get Help. |50 Ind. Ethemet -» ASIX AX88173 USE| 7

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

6 Access to the safety-oriented data channel

The safety-oriented data channel in the AMPN (H) 41 I/0 safety 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.
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The measuring system uses a larger area in the process image in the

AMPN (H) 41 I/0 safety 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!

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 underthe iParameters is exceeded and/or
the internally calculated PROFIsafe telegram is defective

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

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

o 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 HW Config. With reference to the generated
safety program, see chapter 0

Safety Program Creation — Configuration Example* on page 29, this is block bB1638 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

e during execution of the preset adjustment function
e when analyzing whether passivated or cyclical data are output

e if the cyclical data of the AMPN (H) 41 I/0 safety 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 AMPN (H) 41 |Read/Write
RASSION EODE I/0 safety module via the safety program Default value: 0
1 = Operator acknowledgment in the event of Read/Write
ACK_NEC BOOL F-1/O 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 Reac
1 = Execution of preset adjustment function
IPAR_OK BOOL successfully completed BES
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

AMPN (H) 41 I/0 safety 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 60.
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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_RETI of the F-Periphery-DB is required, which is linked to the
input of the digital input module > |1 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 58.

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.

¢y NOTES!

1 No passivation of the measuring system is triggered by IPAR EN = 1!
With reference to the preset execution, the warning note contained in chapter 7
“Preset Adjustment Function on page 58 must be observed!

6.2.1.5 PASS_OUT/QBAD/QBAD_|_xx/QBAD_O_xx

The variables PASS 0UT = 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.

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 58.

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:
A5E00109537-04.

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 Config inthe 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 in the 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
PROFINET, 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 Config inthe 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, 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, 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_RET of the F-Periphery-
DB has occurred, which is linked to the input of the digital input module = | 16.0, symbol
name: "RESET" .
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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!
— Execute preset function only in the standstill,

' see chapter 3.5.2.4 “Idleness Tolerance Preset” on page 26.

The relevant drive systems must be locked to prevent automatic start-up.
® — Itis 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 operational sequence described below is to be kept mandatorily. In
particular the status bits are to be evaluated by the F-host, in order to check
the successful and/or incorrect execution.

— 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 IPAR 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 3.5.2.4

“Idleness Tolerance Preset” on page 26.
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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 AMPN (H) 41 I/0 safety module with the desired preset value.

The F-Host must set the variable associated to the control bit 2° ipar EN 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
setting 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 associated to the status bit 2° iPar OK to 1 and thus indicates to the F-Host
that the preset execution is complete.

The F-Host must now reset the variable associated to the control bit 2° iPar EN to 0. The
variable associated to the status bit 2° 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
position.
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8 Troubleshooting and Diagnosis Options

8.1 Optical Displays

For assignment and position of the status LEDs see chapter 3.3 ”Bus status display* on
page 13.

8.1.1 Device Status, LED1 Bicolor

Green Cause Remedy

OFF Power supply absent Check power supply, wiring
Hardware error,measuring system defective Replace measuring system
— Measuring system could not synchronize For the operator

with the F-Host in the start-up phase and acknowledgment of the

3x5Hz requests an operator acknowledgment measuring system an
repeatin |— An error in the safety-oriented acknowledgment about the
g communication or a parameterization safety program at the
error was detected, and has been corresponding variable is
eliminated required
ON Measuring system ready for operation -
Red Cause Remedy
A safety-relevant error was In order to restart the measuring system after
detected, the measuring a passivation the error must generally be

system was put into fail-safe eliminated first of all and then the supply
status and is outputting its voltage switched OFF/ON.
passivated data:

— Try to localize the error with the aid of diagnosis
variables (dependent on the control unit).

— Check that the set value for the F_WD_Time
parameter is suitable for the automation task,
see chapter 3.5.1.7 ”F_WD_Time* on page
24.

— Check whether the PROFINET connection
between F-CPU and measuring system is
faulty.

Check that the set value for the Wwindows
Increments parameter is suitable for the
automation task, see chapter 3.5.2.3 “Windows

Error in the safety-oriented
communication

ON The set value for the Windows

Increments parameter was

e Increments” on page 25.

The permissible operating Suitable measures must be taken to ensure that
temperature range was fallen the permissible operating temperature range can
below or exceeded. be observed at all times.

The measuring system must be shut down

Ul TEEETIE] SySiEn s immediately and checked in the factory. When

supplied - -
: sending the measuring system to the factory, the
\é\'gg :1?;6 Y DS ifer ngEr e reasons and circumstances relating to the

overvoltage must be specified.

Power supply OFF/ON. If the error persists after
this measure, the measuring system must be
replaced.
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8.1.2 Bus Status, LED?2

Red LED Cause Remedy
OFF No error —

— Check the PROFIsafe destination ad-
dress set with the hardware switches.
Valid PROFIsafe destination addresses:

— F-Parameterization defective, 1-99, see chapter“PROFIsafe destina-
e.g. incorrectly set PROFIsafe tion address* in the Operating and
destination address Assembly Instructions.
0.5 Hz F Dest Add — The checksum calculated for the defined
iParameter set is incorrect, or was not
— Incorrectly configured included in the projection, see chapter
F_iPar CRC value 0”

— Parameter Definition / CRC Calculati-
on“ on page 26.

No connection to the Check Device name, IP-address and

= I0-Controller Subnet mask

8.1.3 Link Status, PORT1:LED3; PORT2:LED5

Green LED Cause Remedy
Voltage supply absent or too low | Check voltage supply and wiring
No Ethernet connection Check Ethernet cable

Hardware error,
measuring system defective

OFF
Replace measuring system

Measuring system ready for
ON operation, -
Ethernet connection established

8.2 PROFINET IO Diagnostic

PROFINET IO supports a continuous diagnostic concept, which makes possible an efficient
fault locating and recovery. At occurrence of an error the faulty |O-Device generates a
diagnostic alarm to the 10-Controller. This alarm calls a corresponding program routine in the
user program to initiate a reaction to the error.

By means of record data, alternatively the diagnostic information can be read directly from the
10-Device and can be displayed on an IO0-Supervisor.

8.2.1 Diagnostic alarm

Alarms are part of the acyclic frames which are transferred about the cyclical RT-channel. They
are also indicated with the EtherType 0x8892.

The measuring system supports only manufacturer specific diagnostic alarms which can be
identified about the UserStructureIdentifier 0x5555. After this identification a 4 byte
error code (user data) follows. Here the first occurred error is reported, saved and is
displayed about the LED “Device status, LED1 Bicolor ”. The IOPS bit is set to BAD.

Because the measuring system can generate hundreds of error codes, these are not indicated
here. Error remedy see chapter “Optical displays”. If the error cannot be eliminated, the error
code with information of the order number can be transmitted for evaluation to the company
Johannes Hubner GieRRen.
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8.2.2 Diagnostic about Record Data

Diagnostic data can be requested also with an acyclic read service

RecordDataRead (DiagnosisData), if they were saved in the 10-Device.

For the requested diagnostic data from the 10-Controller a read service with the corresponding
record index must be sent.

The diagnostic information is evaluated on different addressing levels:

e AR (Application Relation)

e API (Application Process Identifier)

e Slot

e Subslot

A group of diagnostic records are available at each addressing level. The exact structure and
the respective size is indicated in the PROFINET specification Application Layer protocol for
decentralized periphery and distributed automation, order no.: 2.722.

Synonymously to the manufacturer specific diagnostic alarm, the diagnostic data can be read
also manually about the record index OXEOOC. Similar as in the case of a diagnostic alarm a
saved error is indicated with the UserStructureIdentifier 0x5555. Immediately
afterwards the error code is transferred, see diagnostic alarm above.

8.3 Data status

With cyclic Real-Time communication the transferred data contains a status message. Each
subslot has its own status information: 70PS/ 10CS.

This status information indicates whether the data are valid = coop (1) or

invalid = BAD (0).

During parameterization, as well as in the boot-up phase the output data can change to BAD for
a short time. With a change back to the status Goop a “Return-Of-Submodule-Alarm” is
transferred.

In the case of a diagnostic alarm the status is also set to BAD, but can be reset only with a re-
start.

Example: Input data 10-Device - |0-Controller

VLAN | Ethertype | Frame-ID | Data | IOPS | ... [ IOPS | ... Cycle Data Status | Transfer Status | CRC

4 0x8892 2 1. 1 1 2 1 1 4

Example: Output data |O-Controller > 10-Device

Data... Transfer
VLAN | Ethertype [Frame-ID| IOCS |IOCS |...| Data | IOPS ... 10PS Cycle Data Status Status CRC
4 0x8892 2 1. 1 1. 1. 2 1 1 4

8.4 Return of Submodule Alarm

By the measuring system a so-called “Return-of-Submodule-Alarm” is reported if

e the measuring system for a specific input element can provide valid data again and in which
it is not necessary to execute a new parameterization

e or if an output element can process the received data again.

In this case the status for the measuring system (submodule) IOPS/IOCS changes from the
condition “BAD” to “GOOD”.
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8.5 Information & Maintenance
8.5.1 1&MO0, OXAFFO

The measuring system supports the 1&M-Function “I&M0 RECORD” (60 byte), like PROFIBUS
“Profile Guidelines Part 1”.

I&M-Functions specify the way how the device specific data, like a nameplate, must be created
in a device.

The I&M record can be read with an acyclic read service.
The record index is OXAFFO, the read service is sent to module 1 / submodule 1.

The received 60 bytes have the following contents:

Contents Number of bytes

Manufacturer specific (block header type 0x20)

Manufacturer_|D

Order_ID 20
Serial no. (internal) 16
Hardware revision 2
Software revision 4
Revision state 2
Profile-ID 2
Profile-specific type 2
1&M version 2
1&M support 2
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