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. Configuration Instructions for PXV100A / PGV100A

With regard to the supply of products, the current issue of the following document is ap-
plicable: The General Terms of Delivery for Products and Services of the Electrical Indus-
try, published by the Central Association of the Electrical Industry (Zentralverband
Elektrotechnik und Elektroindustrie (ZVEI) e.V.) in its most recent version as well as the
supplementary clause: "Expanded reservation of proprietorship"
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Introduction

This guide leads you through the steps necessary to configure the sensors PXV100A* and
PGV100A* using the Siemens SIMATIC S7-1500 control system.

Scope

These Configuration Instructions only apply for the following devices with PROFINET 10
interface and PROFlIsafe profile in conjunction with a SIEMENS SIMATIC S7 control panel
from the 1500 series:

PXV100A*-B28
PGV100A*-B28
The devices are marked with affixed nameplates and are an integral part of a plant.

In addition to the Configuration Instructions, the following documents apply. Observe the
instructions contained therein:

SIEMENS manual: SIMATIC Safety — Configuring and Programming
Plant-specific operator's documentation
PXV100A*/ PGV100A* — Original Instructions
PXV100A*/ PGV100A* - EU Declaration of Conformity
Interface-specific manuals

Note!

Terms and conditions of use for the software examples

Pepperl+Fuchs GmbH assumes no liability and no warranty for error-free operation of the
safety program. Use is at the user's own risk.

Note on Figures in the Documentation

The figures in this documentation are provided for basic understanding and may deviate from
the actual design.

Registered trademarks

PROFINET®, PROFIBUS®, PROFIsafe: Brands of the PROFIBUS Nutzerorganisation e.V.
(PNO)

SIMATIC, TIA Portal: Brands of SIEMENS AG
Display conventions

Note!

The figures in this documentation are provided for basic understanding and may deviate from
the actual design.
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Introduction

1.4 Symbols used

This document contains information that you must observe to prevent interference.

Warnings

Information messages

Note!
This symbol brings important information to your attention.

[0

) Action
This symbol indicates a paragraph with instructions. You are prompted to perform an action or
a sequence of actions.

1.5 List of Abbreviations
CRC Cyclic Redundancy Check
F-CPU Fail-safe CPU
F-device Safety device
F-host Safety device
F-parameters Safety-specific parameters
F-Par_CRC The F-Par_CRC is a signature across all F-parameters that is used to
ensure the correct delivery of the F-parameters.
F-1/0 The F-1/O ensures safe processing of field information.
F-system Error-free system: Functional safety is implemented through targeted

safety functions in the software. For example, the plant is brought into
or maintains a safe state in the event of a dangerous event.

TIA portal Network and device editor (Totally Integrated Automation Portal)

2019-07
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System Description
2.1 Structure of the configuration software

Portal view

The portal view provides a task-oriented view of the installed tools. The portals for the various
tasks (1) are located on the left side of the window. The actions for the selected window range
are adjacent window range (2). The objects processed with the selected action are displayed in
the central part of the window range (3). If necessary, switch to the project view to edit the
selected object. From the portal view, navigate to the project view via the “Project view" (4) link
on the bottom left of the screen.

Opened project: CATIA-Project\Project1

Figure 2.1 Layout of the portal view

I3 PEPPERL+FUCHS
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Project view

The project view provides an object-oriented view with several windows whose contents
change depending on the executed action. The working area (2) with the device to be
configured is in the central window range in the device configuration. You use the work window
to configure the hardware of the automation system, create the user program, or configure the
process images. The rack with the modules that have already been positioned is displayed in
the device view (1). Another window — the inspection window (4) — displays the properties of
the object selected in the work window. The task window (Task Card) (3) provides support
with the available modules via the hardware catalog. Certain content of an object selected in
the overview window or in project navigation is displayed in the detailed view (5).

The figures below show the project view windows in a sample project. Different window
contents are displayed depending on the type of editor used.

T Siemens - CATIA-Project Project!

Poject  Edit View Online  Options  Tools  Window Help Totally Integrated Automation

5l smeprjet @ X 55 Ty X 2 (4t 5) MG B [ I coonine ¥ cootine fp (8 I x| ] (1) e AL
r Ml 'Project1 » Devices & networks ol
I Devices [ Topology view | Network view [ ew_|hoptions e

10O (5] 2 Wk nevon] £ comnectons [Fiiconre IEIEE TN i | [ Network overview | G ElH
2 10 system: PLC_1.PROFINET 10-System (100) |~ Device. ™ ~ [ catalog H
- Do I | st eraoosesuen = |2
. — e < Jnc crrsaser I 2
| ot || o isase.. PV 200 50... &axv = Gsbdevice 1 GsDdevie e
151257 F1 PN] - ted B b pxv-1200-si1 PXV F200 Safety Posit. =
! [
I ' = 9 e
| I ]
E
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4
| | 1 i
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| @ rroiecroject cstea M32018 104149 AM
B = = — — — O e s anois 11108 ]
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| B | Pt s
rndero:  [FOSEFEEETST ] |
I I (GSDML-V2.33-PEPPiw] I
o a |
e Dakes s,

Figure 2.2 Layout of the project view

Safety Function and Safe State

Safety Function

The PXV100A* series device determines safe X position values for linear, guided
applications.

The PGV100A* series device determines safe X position values for automated guided
vehicles (AGV).

The position values for all device variants are determined using the stationary Data Matrix code
tape attached to the plant.

Note!
Note the Type of Code Tape!

The positioning system only works if the reader is used together with the 2-colored Data Matrix
code tape of the following type: PXV*-AA25-*.

The use of other code tapes is not permitted!

The safety-related customer application checks the plausibility of the received values against
expected values.

I3 PEPPERL+FUCHS

2019-07



2019-07

The plant designer assigns appropriate values when setting up the plant. After attaching the
Data Matrix code tape, the plant designer determines the corresponding expected values at the
positions relevant for the application. The values determined in this way are incorporated into
the safety-related application and then their plausibility can be assessed during the operation
of the plant using the data from the sensor. Depending on the result, the application responds
to ensure the safe operation of the plant.

For the safety function, the reader provides the following safety-related data:

PXV100A* PGV100A*
Safe X position data X X
Safe status X X

The reader provides you with the following non-safety-related data:

PXV100A* PGV100A*
X position data X X
Y deviation - X
Z distance - X
Angular deviation - X
Speed X X
Status X
Warning X X

I3 PEPPERL+FUCHS

The valid bit in safe status reflects the state of the safe position data. For processing of the
position data in the application, the state of the valid bit must be evaluated in terms of safety.
Depending on the state of the valid bit, the plant control software performs further processing.
The corresponding actions are triggered, to continue to ensure the safe state of the plant. The
response to the respective state is determined by the application and can only be displayed
here by way of example.

Valid bit = "logic 1": a valid position value is delivered in the safe X position data. This can be
used for further processing in the safety-related plant control software, where it is checked
against the expected values of the application for plausibility. The application responds,
depending on the result.

Valid bit = "logic 0": The device is unable to determine a position at this time. The content of the
safe X position data is "0." This state can be triggered by the following scenarios:

Data Matrix code tape is missing
Data Matrix code tape is not readable
Reader is outside the sensing range
Lens is dirty

Reader is in the initialization phase

It is the task of the plant control software of the respective customer to evaluate and check the
plausibility of this state in each case. The result of this evaluation and the application determine
the steps necessary to ensure the safety of the plant.

When planning and setting up the plant control software, the evaluation of the valid bit must be
considered and incorporated in terms of safety.

The described state is not to be confused with the safe state of the positioning device.




10

Additional requirements, which are described below, apply to the safe state of the positioning
device.

Safe State

The safe state of the reader means that it interrupts the PROFIsafe communication in defined
fault cases. If the reader switches to the safe state, PROFIsafe data is no longer transferred to
the control panel.

Fault cases that result in the safe state.

If the PROFIsafe connection from the reader to the control panel is interrupted, this generates a
communication error according to the PROFIsafe standard, which the plant designer must deal
with appropriately. After the reader is restarted, it goes back to the initialization phase (INIT). If
another error triggers the safe state again within 90 s, the startup lock is activated. See the
section "System startup lock in the case of a fault."

In this case, contact Pepperl+Fuchs support.

Reaction time
The reaction time for the safety function is 165 ms.

The reaction time does not include the PROFIsafe watchdog time.

System Startup Lock in the Case of a Fault

The positioning system has an internal error counter for the safe state. This is increased when
the safe state occurs. If the safe state is triggered twice within 90 seconds, a startup lock is
activated in the system. As a result, the safety-relevant part is no longer started, and
PROFIsafe communication can therefore no longer be established.

The user can identify this state by means of the disabled illumination unit. The non-safe
PROFINET communication part remains available. The camera is thus disabled. The
positioning system must be restarted (power reset) to exit this state. The counter is cleared 90
seconds after the positioning system is started, provided that no safety-critical errors occur
during this period, or upon the successful establishment of PROFIsafe communication.

The following errors result in the safe state:
Internal safety system errors
Device-specific errors (0x48) and suberrors (see original instructions)
Abortion or termination of the PROFIsafe connection

I3 PEPPERL+FUCHS
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Modules

3 Modules

The following modules enable reader data to be retrieved using PROFINET.

You receive modules that contain non-secure data for positioning, and one module that
contains secure data according to PROFIsafe.

3.1 PXV100A*

Overview of modules

Hardware catalog LI 2
Options

v | catalog

| | ) ]
[ Filter
~ [ Head module
~ [ Safe PositionSystem
[ Pxv F200 Safety Position Encoder
~ [ Module
~ [l Measurement modules
[l speedvalue
[l x position unsafe
~ [ Safe data modules
[l 5afe position data (data type DINT for pos...
[l 5afe position data (data type INT for posit...
~ [ Status modul
[l status
~ [l Waming module
[l wamings

Figure 3.1 PXV100A*

3.1.1 Safety-related data

The following modules enable safe reader data to be retrieved using PROFIsafe. The modules
are compatible with PROFIsafe V2.4 and each consist of 6 bytes.

Safety Module — Data Format 32 Bit DINT

This data is safe status data and safe X position data. STEP 7 Safety Advanced supports the
DINT data format.

Size Type Content Data Type
6 bytes Input Data 8 bit safe status data Bit

8 bit safe status data negated Bit

32 bit safe X position data DINT

Resolution: 10 mm

2019-07
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Input Data

Bts 17 |6 |5 |4 |3 |2 |1 |o |Function

Bytes

1 0 0 0 OVD |OT |INIT |O VAL | Safe status

2 /VAL |1 /INIT | /OT |/OVD|1 1 1 Safe status negated
3 XS31 | XS30 | XS29 | XS28 | X527 | XS26 | XS25 | XS24 | Safe X position data
4 XS23 | XS22 | X821 | XS20| XS19| XS18| XS17 | XS16 | Safe X position data
5 XS15| XS14| XS13 | XS12| XS11| XS10| XS9 | XS8 | Safe X position data
6 XS7 | XS6 | XS5 [XS4 | XS3 | XS2 | XS1 | XS0 | Safe X position data

Table 3.1 Input data telegrams for the safety module (data format 32 bit DINT)

Bit Value Description
VAL 1 Safe X position data is valid
0 Invalid; safe X position data = 0x00000000
INIT 0 Initialization inactive
1 Initialization active
oT 0 No excess temperature detected on the
HiCore module.
The temperature is not safety-related.
1 Excess temperature detected on the HiCore
module.
The temperature is not safety-related.
ovD 0 No overvoltage detected on +UB
1 Overvoltage > 32 VDC detected on +UB

Table 3.2 Description of the individual bits in the safety module (data format 32 bit DINT)

Safety Module — Data Format 2 x 16 Bit INT

This data is safe status data and safe X position data. STEP 7 Distributed Safety supports the
data format INT.

Size Type Content Data Type
6 bytes Input Data 8 bit safe status data Bit
8 bit safe status data negated Bit

16 bit safe X position data (MSB) INT
16 bit safe X position data (LSB) INT
Resolution: 10 mm

12
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Input Data

Bts 17 |6 |5 |4 |3 |2 |1 |o |Function
Bytes
1 0 0 0 OVD |OT |INIT |O VAL | Safe status
2 /VAL |1 /INIT | /OT |/OVD|1 1 1 Safe status negated
3 XS31 | XS30 | XS29 | XS28 | X527 | XS26 | XS25 | XS24 | Safe X position data
4 XS23 | XS22 | X821 | XS20 | XS19| XS18 | XS17 | XS16 | Safe X position data
5 XS15| XS14 | XS13 | XS12| XS11 | XS10| XS9 | XS8 | Safe X position data
6 XS7 | XS6 | XS5 |[XS4 | XS3 | XS2 | XS1 | XSO | Safe X position data
Table 3.3 Input data telegrams for the safety module (data format 2 x 16 bit INT)
Bit Value Description
VAL 1 Safe X position data is valid

0 Invalid; safe X position data = 0x00000000
INIT 0 Initialization inactive

1 Initialization active
oT 0 No excess temperature detected on the HiCore module.

The temperature is not safety-related.
1 Excess temperature detected on the HiCore module.
The temperature is not safety-related.

OovD 0 No overvoltage detected on +UB

1 Overvoltage > 32 VDC detected on +UB
Table 3.4 Description of the individual bits in the safety module (data format 2 x 16 bit INT)

Functional Description of the Valid Bit

The valid bit reflects the state of the safe X position data. Only when the state of the valid bit =
"logic 1" may the safe X position data be used for the plausibility check and further processing

in the control program.

If the state of the valid bit = "logic 0", the reader cannot determine safe X position values at this
time. The plant control software has the task of carrying out further processing and triggering
the appropriate actions to ensure the safe state of the plant.

I3 PEPPERL+FUCHS
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Non-safety-related data

The reader makes the following non-safety-related data available for the positioning:

Module 1
Bit no. Content
0...31 X position data’

1.see "X position data"

Module 2
Bit no. Content

1.see "Speed Data"

Module 3
Bit no. Content
0..15 Status!
1.see "Status"
Module 4
Bit no. Content
0..15 Warning'

1.see "Warning"

Position Data X

This data is non-safe position data for positioning in the X direction.

Size Type Content
4 byte Input Data 32 bit X position data
MSB first

Resolution: 0.1 mm

1.MSB = most significant byte

Input Data
Bit .

7 6 5 4 3 2 1 0 Function
Bytes
1 X831 | X830 | XS29 | X528 | X527 | X526 | XS25 | XS24 | X position data
2 X823 | X822 | XS21 | XS20 | XS19| XS18 | XS17 | XS16 | X position data
3 XS15| XS14 | XS13 | XS12 | XS11| XS10| XS9 | XS8 | X position data
4 XS7 | XS6 | XS5 [ XS4 | XS3 | XS2 | XS1 | XS0 | X position data

Table 3.5 Input data telegrams for X position data

14
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Error Codes (in Position Data X)

Code | Fault Type Priority
1 Reader tilted 180° 2
2 No clear position can be determined (difference between codes is too 3
great, code distance incorrect, etc.)

1000 | Internal error 1
Table 3.6 Possible error codes
Speed Data

Size Type Content

1 word consistent Input Data 16 bit speed data

Resolution: 0.1 m/s

Input Data

Bts 17 |6 |5 |4 |3 |2 |1 |o |Function

Bytes

1 SP15| SP14| SP13| SP12| SP11| SP10| SP9 | SP8 | Speed

2 SP7 |SP6 |SP5 |SP4 |SP3 |SP2 |SP1 |SPO | Speed

Table 3.7 Input data telegrams for speed
Status

Size Type Content

1 word Input Data 16 bit status

Input Data

Bts 17 |6 |5 |4 |3 |2 |1 |o |Function

Bytes

1 0 0 0 0 0 0 0 0 Reserved

2 0 0 0 0 RES | WRN | NP ERR | Reserved

Table 3.8 Input data telegrams for status

RES Reserved

WRN Warnings present. See information on warning.

NP  No position information/OUT

(XP=0; SP=0)
ERR Error message present
see Error Codes.

Warning

Size Type Content

1 word consistent Input Data Last warnings

Last warning no.
15
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Input Data

Bits_ |7 6 5 4 3 2 1 0 Function

Bytes

1 WRN16| WRN15 WRN14| WRN13| WRN12| WRN11| WRN10| WRNOQ9| Warning,
see
Warning
Data Set

2 WRNO08| WRNO7| WRNO06| WRNO5| WRN04| WRNO03| WRNO02| WRNO1| Warning,
see
Warning
Data Set

Table 3.9 Input data telegrams for warning

Warning Data Set

Number Warning

WRNO1 Code with non-PXV content found

WRNO02 Reader too close to code tape

WRNO03 Reader too far from code tape

WRNO4 Y position too large; the sensor is just before OUT
WRNO05 Y position too small; the sensor is just before OUT
WRNO06 The reader is rotated or tilted in relation to the code tape
WRNO7 Low level of code contrast

WRNO08 Repair tape detected

WRNO09 Temperature too high

WRN10 ... WRN16 Reserved

Table 3.10  Existing warning data sets

If no warnings are present,

16

all bits in the warning data set are set to 0.

I3 PEPPERL+FUCHS

2019-07



Configuration Instructions for PXV100A / PGV100A

Modules

3.2 PGV100A*

Overview of modules

~ | catalog
| <Search=

[ Filter
+ [ Head module
~ [ Safe PositionSystem
Il PGV F200 Safety Position Encoder
~ [ Module
~ [ Measurement modules
[l status, y-position and angle
[l status, y-position, angle, z-distance, x-position, speed
~ [ Safe data modules
[ safe position data (data type DINT for position)
[ safe position data (data type INT for position)
~ [ Waming module
Il wamings

Figure 3.2 PGV100A*

3.2.1 Safety-related data

The following modules enable safe reader data to be retrieved using PROFIsafe. The modules
are compatible with PROFIsafe V2.4 and each consist of 6 bytes.

Safety Module — Data Format 32 Bit DINT

This data is safe status data and safe X position data. STEP 7 Safety Advanced supports the
DINT data format.

Size Type Content Data Type
6 bytes Input Data 8 bit safe status data Bit

8 bit safe status data negated Bit

32 bit safe X position data DINT

Resolution: 10 mm

2019-07
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Input Data

Bts 17 16 |5 |4 |3 |2 |1 |o |Function

Bytes

1 0 0 0 OvD [OT |INIT |O VAL | Safe status

2 /VAL |1 /INIT | /OT |/OVD| 1 1 1 Safe status negated
3 X831 | XS30 | XS29 | X528 | XS27 | XS26 | XS25 | XS24 | Safe X position data
4 X823 | XS22 | XS21 | X820 | XS19| XS18| XS17 | XS16 | Safe X position data
5 XS15| XS14| XS13 | XS12| XS11| XS10| XS9 | XS8 | Safe X position data
6 XS7 | XS6 | XS5 [XS4 |XS3 | XS2 | XS1 | XS0 | Safe X position data

Table 3.11 Input data telegrams for the safety module (data format 32 bit DINT)

Bit Value Description
VAL 1 Safe X position data is valid
0 Invalid; safe X position data = 0x00000000
INIT 0 Initialization inactive
1 Initialization active
oT 0 No excess temperature detected on the
HiCore module.
The temperature is not safety-related.
1 Excess temperature detected on the HiCore
module.
The temperature is not safety-related.
ovD 0 No overvoltage detected on +UB
1 Overvoltage > 32 VDC detected on +UB

Table 3.12  Description of the individual bits in the safety module (data format 32 bit DINT)

Safety Module — Data Format 2 x 16 Bit INT

This data is safe status data and safe X position data. STEP 7 Distributed Safety supports the
data format INT.

Size Type Content Data Type
6 bytes Input Data 8 bit safe status data Bit
8 bit safe status data negated Bit

16 bit safe X position data (MSB) INT
16 bit safe X position data (LSB) INT
Resolution: 10 mm

18
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Input Data

Bts 17 |6 |5 |4 |3 |2 |1 |o |Function
Bytes
1 0 0 0 OVD |OT |INIT |O VAL | Safe status
2 /VAL |1 /INIT | /OT |/OVD|1 1 1 Safe status negated
3 XS31 | XS30 | XS29 | XS28 | X527 | XS26 | XS25 | XS24 | Safe X position data
4 XS23 | XS22 | X821 | XS20 | XS19| XS18 | XS17 | XS16 | Safe X position data
5 XS15| XS14| XS13| XS12| XS11| XS10| XS9 | XS8 | Safe X position data
6 XS7 | XS6 | XS5 |[XS4 | XS3 | XS2 | XS1 | XSO | Safe X position data
Table 3.13 Input data telegrams for the safety module (data format 2 x 16 bit INT)
Bit Value Description
VAL 1 Safe X position data is valid

0 Invalid; safe X position data = 0x00000000
INIT 0 Initialization inactive

1 Initialization active
oT 0 No excess temperature detected on the HiCore module.

The temperature is not safety-related.
1 Excess temperature detected on the HiCore module.
The temperature is not safety-related.

OovD 0 No overvoltage detected on +UB

1 Overvoltage > 32 VDC detected on +UB

Table 3.14  Description of the individual bits in the safety module (data format 2 x 16 bit INT)

Functional Description of the Valid Bit

The valid bit reflects the state of the safe X position data. Only when the state of the valid bit =
"logic 1" may the safe X position data be used for the plausibility check and further processing

in the control program.

If the state of the valid bit = "logic 0", the reader cannot determine safe X position values at this
time. The plant control software has the task of carrying out further processing and triggering
the appropriate actions to ensure the safe state of the plant.

I3 PEPPERL+FUCHS
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Non-safety-related data

For the navigation of automated guided vehicles, the reader makes the following non-safety-

related data available:

Module 1

Bit no. Content

0..15 Status’

16 ...47 Position Data Y?
48 ...63 Angle Data®

1.see "Status"
2.see "Position Data Y"

3.see "Angle Data"

Module 2
Bit no. Content

16 ...47 Position Data Y2

48 ...63 Angle Data®

64 ...95 Position Data X*

112...127 | position Data Z®

1.see "Status"

2.see "Position Data Y"
3.see "Angle Data"

4 see "Position Data X"
5.see "Speed Data"
6.see "Position Data Z"

Position Data X

This data is non-safe position data for positioning in the X direction.

Size Type Content
4 byte Input Data 32 bit X position data
MSB first

Resolution: 0.1 mm

1.MSB = most significant byte

I3 PEPPERL+FUCHS
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Input Data
Bit .

7 6 5 4 3 2 1 0 Function
Bytes
1 X831 | XS30 | XS29 | X828 | XS27 | XS26 | XS25 | XS24 | X position data
2 X823 | X822 | X521 | X520 | XS19 | XS18 | XS17 | XS16 | X position data
3 XS15| XS14 | XS13 | XS12| XS11 | XS10| XS9 | XS8 | X position data
4 XS7 | XS6 | XS5 |[XS4 | XS3 | XS2 | XS1 | XS0 | X position data

Table 3.15 Input data telegrams for X position data

Error Codes (in Position Data X)

Code Fault Type Priority
1 Reader tilted 180° 2
2 No clear position can be determined (difference between codes is too 3
great, code distance incorrect, etc.)

1000 Internal error 1
Table 3.16  Possible error codes
Position DataY
Size Type Content
4 byte consistent Input Data 32 bitY data

MSB first

Resolution: 0.1 mm
Input Data
it 7 6 5 4 3 2 1 0 Function
Bytes
1 YS31 | YS30 | YP29 | YP28 | YP27 | YP26 | YP25 | YP24 | Y position data
2 YP23 | YP22 | YP21 | YP20 | YP19 | YP18 | YP17 | YP16 | Y position data
3 YP15| YP14 | YP13 | YP12| YP11|YP10|YP9 |YP8 |Y position data
4 YP7 |YP6 |YP5 |[YP4 |YP3 |YP2 |YP1 |YPO |Y position data
Table 3.17 Input data telegrams forY position data
Angle Data
Size Type Content
2 byte consistent Input Data 16 bit angle data

Resolution: 0.1°
Input Data
Bit :

7 6 5 4 3 2 1 0 Function
Bytes
1 ANG15 ANG14| ANG13| ANG12 ANG11| ANG10| ANG9 | ANG8 | Angle Data
2 ANG7 | ANG6 | ANG5 | ANG4 | ANG3 | ANG2 | ANG1 | ANGO | Angle Data
Table 3.18 Input data telegrams for angle data
21
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Speed Data
Size Type Content
1 word consistent Input Data 16 bit speed data
Resolution: 0.1 m/s
Input Data
2t 7 6 5 4 3 2 1 0 Function
Bytes
1 SP15 | SP14 | SP13 |SP12 |SP11 | SP10 | SP9 SP8 Speed
2 SP7 SP6 SP5 SP4 SP3 SP2 SP1 SPO Speed
Table 3.19 Input data telegrams for speed
Status
Size Type Content
1 word Input Data 16 bit status
Input Data
Bits |7 6 5 4 3 2 1 0 Function
Bytes
1 0 0 0 0 0 0 0 0 Reserved
2 0 0 0 0 RES |WRN | NP ERR | Reserved

Table 3.20 Input data telegrams for status

RES Reserved
WRN Warnings present. See information on warning.

NP  No position information/OUT
(XP=0,YP=0,ZP=0,ANGL=0,SP=0)

ERR Error message present
see Error Codes.

Warning

Size Type Content

1 word consistent Input Data Last warnings

Last warning no.

Input Data

e 7 6 5 4 3 2 1 0 Function

Bytes

1 WRN16| WRN15| WRN14| WRN13| WRN12| WRN11| WRN10| WRNOQ9| Warning,
see
Warning
Data Set

2 WRNO08| WRNO07| WRNO6| WRNO5| WRN04| WRNO3| WRNO2| WRNO1| Warning,
see
Warning
Data Set

Table 3.21  Input data telegrams for warning
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Warning Data Set

Number Warning

WRNO1 Code with non-PXV content found

WRNO02 Reader too close to code tape

WRNO03 Reader too far from code tape

WRNO04 Y position too large; the sensor is just before OUT
WRNO05 Y position too small; the sensor is just before OUT
WRNO06 The reader is rotated or tilted in relation to the code tape
WRNO07 Low level of code contrast

WRNO08 Repair tape detected

WRNO09 Temperature too high

WRN10 ... WRN16 Reserved

Table 3.22  Existing warning data sets

If no warnings are present, all bits in the warning data set are set to 0.

Position Data Z

Size Type Content
1 word consistent Input Data 16 bit Z data
MSB first
Resolution: 1 mm
Input Data
Content
Word 1

Bit no. Z data
0 ZP01

1 ZP02
2 ZP03
3 ZP04
4 ZP05
5 ZP06
6 ZP07
7 ZP08
8 ZP09
9 ZP10
10 ZP11
11 ZP12
12 ZP13
13 ZP14
14 ZP15
15 ZP16

Table 3.23 Input data telegrams for Z position data
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Configuration Instructions for PXV100A / PGV100A

Safety application

(o)

Safety application

This chapter describes the procedure for creating a safety application for example for
PXV100A* using the SIEMENS configuration software TIA Portal V13 and the optional
package S7 Safety Advanced V13.

Access protection

Access to the F-system "S7 Safety Advanced V13" is secured by two password prompts, the
password for the F-CPU and the password for the safety program. For the password for the
safety program, a differentiation is made between an offline and an online password:

m The offline password forms part of the safety program in the offline project on the
programming unit.

m The online password is part of the safety program in the F-CPU.

This procedure describes how to create passwords.

Prerequisites

System requirements

Note!

Various configuration tools are available for configuration of your device. This manual
describes the configuration of a Siemens control panel using the TIA Portal V13 as an example.
If you are using a programmable logic controller (PLC) from a different manufacturer, the
process will be similar to the one described here.

S7 Safety Advanced V13:

m  Software components: TIA Portal V13

m Hardware components of the SIMATIC 1500 series: F-CPU unit "CPU15 12F-1 PN"
(6ES7 512-1SK01-0ABO0)

2019-07

I3 PEPPERL+FUCHS



2019-07

4.2

4.3

I3 PEPPERL+FUCHS

Integrating hardware
In this chapter you will create a new project and add a fail-safe CPU (F-CPU).

Creating a project

Figure 4.1 Creating a new project

1. Startthe "TIA Portal V13" and create a new project with the associated path and name (3).
To do so, select the "Start" (1) > “Create new project” (2) button in the portal view.

2. Use the "Create" button (4) to confirm your entry.

I Devices & a @ Show all devices Device name:
"

networks
@ Add new device J

___________

‘% 1 ~ [ Controllers -: Device:
» (@ SIMATIC 57-1200 |
» [ SIMATIC 57-1500 1
» [ SIMATIC 57-300
1
1
1

» [ SIMATIC 57-400
» !I. SIMATIC ET 200 CPU

____________

atidenos [ ]
v |

Figure 4.2 Adding a new device

3. Inthe portal view, select the "Device & networks" (1) > Add new device" (2) button.

4. Click on the "Controller" button (3), and then select your control panel from the hardware
catalog. Also, ensure that you select the right version (5).

5. Double-click on the "Add" button to accept the device in the project.

Lo The project view automatically opens. In the work area, the device view with profile rail
and CPU is selected. The hardware catalog is opened on the right-hand side.

Configuring the hardware

This chapter describes the configuration of your device and the control panel. Once the
configuration is successfully completed, you can create your safety program.

To ensure proper operation of the device, perform the following steps for the configuration:
Install the GSDML file
Integrate a device into the project
Integrate modules into the project
Define the properties of the control panel
Define device properties
A more detailed description of the individual steps is provided in the following subchapters.
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Configuration Instructions for PXV100A / PGV100A

Safety application

»

Installing the GSDML file

You require a GSDML file for the operation of the device. The GSDML file can be downloaded
from our website: www.pepperl-fuchs.com. Simply enter the product name or item number in
the Product/Keyword field and click the "Search" icon. Select your product from the list of
search results. Click on the information you require in the product information list, e.g.,
Software. A list of all available downloads is displayed.

() Foptors |
1 Settings
Support packages

tation description file
Start Automation License Manager

Show reference text

[[1 Global libraries »

Figure 4.3 GSDML File

1. Inthe menu bar under "Options"” (1), select the "Manage general station description files
(GSD)" (2) command.

L The "Manage general station description files" window opens.

Installed GSDs W

Ml Desktop
b 4 Libraries
4 m Administrator
\E Contacts
m Desktop
4 g Downloads /@
|| GSDML_Data
b L—I} Faverites
@ Links
4 @ My Documents
m My Music
B s -

Figure 4.4 Searching for the GSDML file

2. Click the "Button with the three dots" (2), which allows you to search for your GSDML file on
the storage medium.

I3 PEPPERL+FUCHS
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[0

. Select the folder containing the GSDML file (1) and click "OK" (3) to confirm your selection.
4. Select the GSDML file to install by checking the box to the left of the filename.
. Click the “Install" button. The installation process may take a few minutes.

L Once the file is installed successfully, the system issues a notification that installation
was successful. Close this window. The device data is added to the hardware catalog. The
project view opens in the work area without a selection being made.

Integrating a device into the project

1. In project navigation on the left-hand side, double-click with the left mouse button to select

the "Device and networks" entry. The network view is displayed in the work area.

2. Open the hardware catalog. Browse through the tree structure until you see your device.

Note!
The figures serve to provide basic understanding and may deviate from the actual design.

Project! » Devices & networks — X

[#¥ Topology view [ Network view [I¥ Device view || Options
| Network overview | Connections | /0 communicati... | vPN =]
2 pevice Type Addre.
¥ ET 200SPstation_1 ET 2005Pstation
» PLC T CPU15125PF-1PN
~ GSD device_1 GSD device
> pu-£200-sil FXV F200 Safety Position Encoder

s

% Nework £ Connections

SrempieH B

| ) H)
=

[3]

Swean D] ol Q) seorsumol=]  borme

<]

<[] 100% == [<] n ] >
— — - — |4 properties |7 info  [[2] Diagnostics | T Ei@z_ggiﬁ
Figure 4.5 Integrating a GSDML file
. Select your device (1) from the hardware catalog and drag this module into the network view
(2).
L Your device is displayed in the network view window (2).
1 10 system: PLC_1.PROFIMET 10-System (100)
PLC 1 _ pxu—fzuﬂ—;?\- o
CPU 15125P... PX\M F200 5a... PRy
PLC_1 o
Figure 4.6 Connecting the device with the control panel

. To connect the device with the control panel, move the mouse to the PROFINET interface

that is highlighted in green in the control panel (1). Click and hold the left mouse button and
drag the line shown to the PROFINET interface on the device (2). Once there, release the
left mouse button again.

Lo The device is now connected to the control panel. A PROFINET subsystem is created.
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Integrating modules into the project

From the hardware catalog, you can integrate modules into the device configuration.

»

To insert a module in the device configuration, proceed as follows:

‘E Topology view Mﬁ Netwol 1 Device view ‘ Options
Device overview =]
7901~ Moduke Rack |Slot |laddress |Qaddress|Type T | v | catalog
| * pxv-f200-sil 0 0 PXV F200 Safety Po. PXVxA-F2x-828-y1D|[ Search> |y |
» Interface 0 0lInte.. pv-f200-sil Alter ___ —_ — — 7
| Safe position data (data type DINT for position)_1 0 1 0.9 0.3 safe position data (. e |
| status_1 0 2z 16..17 S I~ [ safe Positionsystem
x position unsafe_1 0 3 12.15 x position unsafe [l Pxv F200 Safety Position Encoder |
| speegva\ue,i 0 4 10..11 speed value | ~ [l Module
. wamings_1 0 5 18..19 wamings || [ Measurement modules |
Il speed value
Il = position unsafe |
~ [ Safe data modules
[ | [l safe position data (data type DINT for posi(\on)l
o [l safe position data (data type INT for pasition)
| . | < [iJ Status modul
B Wl status
== [ Warning module |
L _WMEms _ _ _ _ _
Figure 4.7 Integrating modules

In the "Device and networks" window, switch to the "Device view" (1) tab.

module into the network view (3).

. Open the hardware catalog. Select your module (2) from the hardware catalog and drag this

L The modules are automatically assigned an address range.

434

Defining the properties of the control panel

The following settings can only be made in offline mode. You can use the menu bar above the

two functions "Go online" and "Go offline" to control the connection to the CPU and to switch to
offline mode.

1. Inthe "Device and networks" window, switch to the "Device view" (2) tab.

2. Inthe selection window (1), select your control panel. In this example, it is control panel
"PLC_1"(3).

Project1 » PLC_1[CPU 15125P F-1BN]

|§ Topology view @ NetworRvréw T8 Device view \_

d fpc T (H | H Device overview
Imewce> [ 2 .. |Module Rack |Slot I address |...
pxv-1200-sil E - PLC_1 0 1 .
7 + PROFINET interface_1 0 1x1
0 12 E
0 2
0 3
0 4
i 0 5
E 0 3
Ll 0 7
| 0 ]
0 9
0 10
0 1
0 12
0 LE}
0 14
G
<Ju] 75% o] —9—— W« I | [2]
Figure 4.8 Selecting the control panel

L The control properties appear in the inspection window.

3.

addresses” (3).

28

In the inspection window under the "Properties” (1) tab, select "General" (4) > "Ethernet
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m WPmpenies [dinfe_] ) piagnostics
|| General [Ngs | System constants | Texts

Catalog information Ve

Identification & Mainten...

~ Fail-safe | Interface networked with
F-activation

F-parameters Subnet: | PNIE_1 [+
~ PROFINET interface [X1]
General
F-parameters
Ethemet addresses:
Time synchronization
Operating mode

» Advanced options
Web server access

() Set IP address in the project |

|

|

| IPaddress: | 192.168.0 .1

| subnetmask: [ 255. 255. 255.0 |
|
|

4
Hardware identifier [ [ use router |
Router addre :
Cycle il oL b |
Communication load . () IPaddress is set directly at the device
System and clock memory
» System diagnostics PROFINET
b Web server
User interface languages [C] PROFINET device name i set directly at the device
Time of day [¥ Generate PROFINET device name automatically
b bt ion PROFINET device name [ple_1 ]
Configuration control
Connection resources Converted name: |plcxh1doed J
Overview of addresses = Device number: |0 [+]
3 TR
Figure 4.9 Ethernet address of the control panel

L The input screen "Ethernet addresses” opens. In the input screen, you can see the IP
address and the subnet mask under “IP protocol" (2). The IP address is automatically
included with the download of the project by the PG/PC.

4. To set up access permission for the F-CPU, select "General” (4) > "Protection” (3) under the
"Properties” (1) tab in the inspection window.

/:1\ 1 'l properties  |i} Info_ )| %/ Diagnostics |
|| General—\__ags | System constants | Texts |

~ General A
Project information LT E

Catalog information lAccesslevel — ~  — — — — — — — — — — — — =
Identification & Maintenance
b Fail-safe | Select the access level for the PLC.

A eehey O Full access (no protection) v v
O Read access

© HMI access

() No access (complete protection)

v

Web server

User interface languages
Time of day |
Protectior

Configuration control | Full access incl. fail-safe (no protection):
Connection resources TIA Portal users and HMI applications will have access to all standard and fail-safe functions.

Communication load l - - - 5
@ Full access incl. fail-safe (no protection) i3 v Ok [=1
System and clock memory |

L4448

1
» PROFINET interface [X1] | |
Startup . - =
== Access level Access Access per...
s HMI Read Write Fail-safe | Password
-

Overview of addresses —_ —_ —_ —_— —_- —_ —_- —_ —_ — — —= = —

Connection mechanisms -

Figure 4.10 Control panel protection

L3 The "Protection” (2) input screen opens. Here you can set the access permission for the
F-CPU.

The description for the access permission is displayed directly below the table in the
inspection window when you select the required access permission.

5. Inthe "Protection” (2) input screen, select at least access level "Full access (no protection)."
Assign a password in the setting "Full access incl. fail-safe (no protection)."

6. Inthe inspection window under the "Properties"” (1) tab, select "General" (4) > "Fail safe" (3).
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J General ags || System constants H Texts
» General 3 M =
» Fail-safe Fail-safe

» PROFINET interface [X1 el Sl Sl S Sl Sl S S S S
el {Faciivation 5
Startup

!

1

Cycle 1
Communication load I
1

1

1

System and clock memory

» System diagnostics

b Webserver | [ S —
User interface languages F-parameters
Time of day

} Protection
Configuration control | Basis for PROFIsafe addresses:
Connection resources rl Default F-menitoring time for
Overview of addresses I central F-110:

150 ms

Figure 4.11 Intrinsic safety

L The "fail safe” input screen opens.

7. Ensure that in the "F-activation” (2) input screen, a checkmark is set for "F-capability
activated." If this box is not checked, activate the “F-activation” function by selecting the
"Activate F-activation” button.

L The blocks for the safety program are generated automatically.
4.3.5 Defining the device name

) For the device to be addressed as a participant on the PROFINET device, this device requires
a unique PROFINET device name. The device name is defined as follows:

In the "Device and networks" window, switch to the "Device view" (2) tab.
2. Select your device from the selection window (1). In this example, the device is "pxv-F200-

HL
sil" (3).
Project1 » PLC_1[CPU 1512SP F-1 PN] * Distributed IfO * PROFINET 10-System (100): PN/IE_1 » pxv-f200-sil
[ Topology view [ Networ} ~Y8Y Device view L
"4 | [ Device overview |
2| - Module Rack |Slot | address | Q...
> pxv-f200-sil 0 0
» Interface 0 0 Inte...
safe position data (data type DINT for position)_1 0 1 0.9 0
= status_1 0 2 16..17
i x position unsafe_1 0 3 12..15
n speed value_1 0 4 10..11
o warnings_1 ] 5 18..19
_
<m] [3][75% Fl —¢—— W] n >
Figure 4.12 Select the device

L The device properties appear in the inspection window.
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Safety application

[0

va—fZDD—silaule
d tags System constants

Catalog information
~ PROFINET interface [X1]
General
Ethernet addresses
~ Advanced optiens
Interface options
Media redundancy
+ Real time settings
10 cycle
» Port1[X1P1R]
» Port2 [X1P2R]
Hardware identifier l
Identification & Maintenance
Hardware identifier |

FXV F200 Safety Position Encoder
position coded vision system, [+hi1-4.

gsdmlv2.33-pepperl+fuchs-pxb28-20180219.m|

Figure 4.13 Device properties inspection window

3. Under the "Properties” (1) tab, select "General” (4). Select the "General” (3) menu.
Lo The "General" input screen opens.
4. Enter the name of your device in the “Name" (2) input field.

Note!

The default device name is pxv-f200-sil. The default PROFIsafe target address is "3". The
PROFIsafe target address (matching "F_Dest_Add" in the project) of the device is set via the
device name. To do this, use a suffix that contains the address of the device.

Example: pxv-f200-sil.f-4 -> xxx.f-4 -> The address "4" is adopted.

The device name can be changed directly in the TIA portal or using the "PRONETA" software
available free of charge from Siemens. After changing, the device must be restarted once.

5. Switch to the "Device view" (1) tab.
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¥ pomosiie W) H B 4)H Qs

* pxv-f200-sil.f-4
¥ Interface

status_1

X position unsafe_1
speed value_1 10..11
warnings_1 9] 18..19

R
emsition data (data type DINT for posi

« General
Catalog information HEREE
a

Inputs

IO addresses

Hardware identifier
‘
f
|

Figure 4.14 PROFIsafe address

6. Inthe "Device overview" window, select the "Safe position data (data type DINT for
position)_1" (2) module, by clicking it once with the left mouse button.

L The "Safe position data (data type DINT for position)_1" dialog box opens.

7. Inthe inspection window under the "Properties” (3) tab, select "General” (6). Select the
"PROFIsafe" (5) menu.

L The "PROFIsafe" input mask opens.

8. Intheinputfield "F_Dest_Add" (4), enter the device address. In this example "4", and
confirm your entry by pressing "Enter.”
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d¢ [po-i200-sili-a

M 8 e Qe

I>|m]

Change device

Write 10-Device name to Micro Memory Card
Start device tool...

M cut Ctrl+X
Copy CtrieC
(73 Paste crisv
¥ Delete Del
Rename F2
& Go to topology view
i Go to network view
Compile »
Download to device »
& Goonline Ctrl+K
&Y Go offline CtrleM
[ online & diagnostics D

@/% Receive 7

Update and display forced operands

Cross-reference information Shift+F11

[2 properties Alt+Enter
[ Export module labeling strips...

Figure 4.15

Assigning the device name

9. To assign the modified device name, right-click on the device (1) in the device view. Select
the "Assign device name" (2) submenu.

Lo The "Assign PROFINET device name" dialog box opens.
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Assign PROFINET device name.

oxv-f200-sil.f-4

e (2)
@ Generic Marvell Yukon 88E8053 based Ether...

00-0D-81-07-30-E

Figure 4.16 "Assign device name" dialog box

10.Check or select the "PROFINET device name" (1).

11.Establish the connection to the Ethernet network via the two drop-down lists under "Online
access” (2).

12.Confirm your entry by clicking on “"Update list" (3).

2019-07
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Figure 4.17 Confirming the device name
13.Select the device with the assigned device name (1) from the network list. Confirm your
selection by clicking "Assign name"” (2).

L As soon as the device name is assigned, a blue checkmark (3) appears in the "Status"
column next to the assigned device name in the network list.

14.Close the window by clicking on the “Close” (4) button.
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4.4 Translating project data

) To load the project data to the F-CPU, the data must be translated first. During translation,
project data is converted so that it can be read from the F-CPU.

1. In project navigation, use the left mouse button to select your project "PLC_1 [CPU 1512S5P
F-1PNJ."

2. Inthe menu bar under "Edit" (1), select the “Compile" (2) command.

'°}n:‘- - C:\TIA-Project\Project1

Insert  Online  Options

E L Open object

Proje i) Undo Compile selected object.  Ctrl+Z
(™ Redo Ctrl+Y
M cut Ctrl+X
=| Copy Ctrl+C
[ Paste Ctrl+V
¥ Delete Del
Rename F2
Selectall Ctrl+A
2 Find and replace Ctrl+F
Switch programming language ]
[ Properties Alt+Enter

Figure 4.18 Translate project data

L The translation process starts.
Note!

—@pmpeme;\p;}m T2 Diagnostics

\ General H Cross-references || Compile

(210

N e — 2 W),
Compil (errors: 0; wamings: 1)
1 |path | Descriptit Goto |7 (Emors Warnings  Time. I
1v oplc1 Pl 1 11:23:22 AM
o Safety ‘Compile safety program 'Safety Administration’. Pl 11:23:22 AM
1 ~ Program blocks o 0 1 11:23:23 AM
[i] No block was compiled. All blocks are up-to-date. 1123:23 AM
€  ~ Conmsistencycheck Consistency check for safety program 'Safety Administration’. & 0 0 11:23:23 AM
(i) The safety program is already consistent and will not be compil A& 11:23:23 AM
€)  ~ Hardware configuration ral 0 0 1123:22 AM
{i} Hardware was not compiled. The configuration is up-to-date. ? 1123:23 AM
Figure 4.19 Translation process

The translation process can be controlled in the inspection window by selecting "Info" in the
"Compile" tab.

To load a functional program to the control panel, the translation must run without errors.

2019-07
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4.5 Downloading project data

) After translating the project data, you can load the project to the F-CPU.

1. In project navigation, use the left mouse button to select your project “PLC_1 [CPU 1512SP
F-1 PNJ."

2. Inthe menu bar under "Online" (1), select the "Download to device" (2) command.

Online:L(1\]ns Tools Window Help

& Goonlhn/ Ctri+K
& Extended go online...

¥ Go offline Ctri+M
B simulation 3

Stop runtimelsimulatio

Download to device

Extended download to device...
Download and reset PLC program
Download user program to Memeory Card

- 5napshot of the monitor values

& Upload from device (software)
Upload device as new station (hardware and software)...
Backup from online device

HMI Device maintenance »

B2 Accessible devices... Ctrl+U

M start CPU Ctri+Shift+E

I® stop CPU Ctri+ShiftsQ

[/ Online & diagnostics Ctr+D
Figure 4.20 Downloading project data

L The “Load preview" window opens.

0 Check before loading

Status |! |Target |Messa.ge |.Ar.tion
@ - Pca Ready for loading.
PN ¥ Protection Protection against unauthorized access

Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
| access, e.g. by use of firewalls and network segmentation. For
‘ more information about industrial security, please visit

L http/hwww.siemens.comiindustrialsecurity
! G » Stop modules The modules are stopped for downloading to device. Stop all
(V] b Software Download software to device Consistent download

n » Safety program Load safety program to device Consistent download |

<] i

Figure 4.21 Load preview

3. Check the messages in the dialog box. If all the conditions are met, proceed to the next
step. If this is not the case, correct the errors and repeat the loading procedure with the
"Refresh” (1) button.

. Press the "Load"(2) button.
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L9 The load process is started.

5. Once the project is loaded to the F-CPU, click on the "Finish" (3) button in the "Load
preview" window.
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Programming

This chapter describes how to create a fail-safe block. Data types INT and DINT are available
for this purpose. The following is an example of how to create a fail-safe block using the DINT
data type.

Introduction

From TIA Portal V13, fail-safe S7-1500F CPUs are supported. In these control panels, both
standard and fail-safe programming is possible in one device. The SIMATIC STEP 7 Safety
(TIA Portal) add-on package is used for programming the fail-safe user program.

Note!

Fail-safe does not mean that the program is free of errors. The programmer is responsible for
the accuracy of the programming logic. Fail-safe means that correct execution of the fail-safe
user program in the control panel is ensured.

Setting F-parameters

For secure transmission of individually set F-parameters, a "CRC" is required that is calculated
automatically by the TIA Portal V13. This check sum corresponds to the F-parameter
F_Par_CRC that is displayed in the device view in the "Inspector window" under Properties >
General > PROFIsafe during configuration of the positioning system.

Non-adjustable F-parameters

The following F-parameters are managed either by the positioning system or from the control
panel and can therefore not be changed manually:

F_CRC_Length: 3 byte CRC
F_Block_ID: 0
F_Par_Version: 1

Configurable F-parameters
The following settings are possible for the PROFIsafe information in the control panel.

F_Dest_Add: Address of the reader,
value range: 1 ... 1022

F_WD_Time: Monitoring time
40 ... 2000 ms (standard)

F_Source-Add: Address of the control panel,
value range: 1 ... 65534
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Setting F-parameters

1. In the working window, select the “Device view" tab.

Projectl » PLC_1[CPU 15125P F-1 PN] » Distributed /O » PROFINET I0-System (100): PN/IE_1 » pxv-f200-sil.f-4

[& Topology view | Networkview | Device view || Options

e a— o - == = Device overview

s 2 status_1
- s ¥ x position unsafe_1
= ~’m - speed value_1

2/ [Module Fock [sior | 1ocdress o | Catalog
= v pxv-f200-sili4 0 0 [Search> i
) interface 0 0lnte... 8 Fiter
Safe position data (data type DINT for position)_1 0 1 090 05| - (g tead modue
U 2 Rl [ Safe Positionsystem
0 3 12.15 Il PxV F200 Safety Position Encoder
0 ) 1011 « [ Modue
warmings_1 0 5 18..19

~ @ Measurement modules

W speed value
W x position unsafe
~ [ Safe data modules
[ safe position datadata type DINT for position)

[l safe position data (data type INT for position)
~ [ Status modul

[<]w] 4 >[5 ]y ]

T (:-3\/ ] 5 W stztus

| General” [ i0tags [ system constants | Texts

~ [ Warning module

| S Properties” [*5info 1| % Diagnostics | W vamings

~ General
PROFlsafe

Catalog informay
PROFIs2fe
Inputs F_sil: [SI3
10 addresses £ Soye

Hardwere identifier

(7] F-10 DB manual number assignment

v

Device: Ty,

LTe

warmings

me: [FODOOD_Safepositiondata (datatyp

arideno: [

veso: [ [

Description:

warning information aray 1 word input
4 ) L

Figure 5.1 Configurable F-parameters

Note!

The “Safe position data (data type DINT for position)" module is displayed in the device view by
default. If you want to use the safety module with the data type "Int", you must first remove the
active module in the device view and the new module from the hardware catalog by double-

clicking on it.

2. Double-click to select the "Safe position data (data type DINT for position)" (1) module from

the hardware catalog.

L5 The selected module is displayed in the device overview “Safe position data (data type

DINT for position)" (2).

3. Inthe inspection window under the “Properties" (3) tab, select "General” (4). Select the

"PROFlsafe” (5) menu.

Lo The "PROFIsafe" input mask opens. You can set the F-parameters (6) according to your

application.
Note!

The PROFlsafe address of the device is modified to include a name extension. To this end, a
suffix ".f-x" is added to the end of the actual device name (here "pxv-f200-sil"), where x stands
for the relevant address. Accordingly, if 4 is to be set as the address for the device, the full
designationis "pxv-f200-sil.f-4." It is important to note that this address must correspond to the

value stored in the control panel.
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5.2

5.2.1

I3 PEPPERL+FUCHS

Programming F-blocks

You can create a safety program in the programming editor. You can program fail-safe function
blocks (FB) and functions (FC) in the function plan programming language (FUP) or contact
plan (KOP) and create fail-safe data blocks (DB).

The fail-safe system performs a dual execution through coded processing. The fail-safe system
automatically performs security checks and adds additional fail-safe logic for error detection
and error response during the compilation of the safety program. This ensures the detection of
errors and failures and the appropriate execution of responses, with which the fail-safe system
maintains a safe state or is put into a safe state.

To ensure proper operation of the device, perform the following steps during configuration:
Create variables
Create instruction for user acknowledgment
Create instruction for transferring data
Translate project data
Load project data to the F-CPU
Create observation table
Test the safety program
A more detailed description of the individual steps is provided in the following subchapters.

Creating variables

This section describes how to create variables for your safety program. Variables are reserved
memory ranges for values in the control panel.

Terms from the variable table:

Name (e.g., X position safe): The name of a variable is valid for a control panel and may
only occur once within the entire program and this control panel.

Data type (e.g., Bool): The value representation and the permitted value range are
determined by the data type. For example, the selection of the data type "Bool" can
specify that a variable can only adopt the binary values "0" and "1."

Address (e.g., M0.0): The address of a variable is absolute and defines the memory
range from which the variable reads or writes a value. Examples of possible memory
ranges are inputs, outputs, and markers. The variables may not overlap in a memory
range. The address of a variable must be unique.
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Creating PLC variables

1. Create a new variable table. To do so, in project navigation double-click with the left mouse

button to select the "PLC_1 [CPU 1512SP F-1 PN] > PLC tags> Show all tags" (1) entry.

T Siemens - C:\TIA-ProjectiProject1
Poject Edit View Inset Online Options Tools Window Help
Cf E saveproject @ ¥ 5= F X D42 H M E R F coonline oF coofiine f, M 3 H[1]

Project! » PLC_1[CPU 1512SP F-1 PN] » PLC tags
Devices <@ Tags |2 Userconstants |2 System constants
0O EEIEE I
mpCtage— — — — — — — = = = = = = = = = — A
* [ Project! [~] Name Tag tzble Data type Address. Retsin  Visibl Acces. Comment
¢ Add new device i @ reintegration Defaultagtable  Bool %M0.0 0 @ |
hu Devices & networks 2 @  xPosition safe Default tagtable  Dint %02 ® &
~ [ PLC_1 [CPU 15125P F1 PN] Ia @ safe Status Default tagtable  Byte %IBO ¥ & |
I Device configuration 4@ Neg Status Default tagtable  Byte %81 2 &
1% online & diagnostics 5 @ Status Default tag table [+] Word [@[=wis - ¥ &
@ safety Administration 6@ rosion uste Defaulttag table  DWord
~ I3 Program blocks 7 @ Speed Default agtable  Word Operand idenifier: | -
I Add newblock e weming Default tagtable  Word Operand type: |
& Main [0B1] e <Add new> e
20 FOB_RTG1 [0B123] | |
4 Main_safety RTG1 [FB1] £
@ Main_safety RTG1_DB [DB1] L, ST | T T
» [ System blocks
» [ Technology objects
External source files
1 L& PLC tags L |
% Showall tags
I Add newtag table
% Defaulttag table [67]

Figure 5.2 PLC variable table

2. Assign symbolic names for the variables as shown in the figure above (2). Adjust the data

types and addresses depending on your application.

Note!
Assigning addresses

The addresses in this example are project-dependent and can differ from your address
assignment. The memory range is automatically assigned by the control panel when

integrating the modules. This memory range determines the address assignment in the
variable table.

Creating a static variable

1. Create a new static variable. To do so, in project navigation double-click with the left mouse
button to select the "PLC_1 [CPU 1512SP F-1 PN] > Program block > Main_Safety_RTG1

[FB1]" (1) entry.

T4 Siemens - CATIA-Project\Project]

Project Edit View Insert Online Options Tools Window Help

Cf B svepoject @ ¥ 552 X D20 ZEEER F coorline Jcootiine i WI® X - 1

Project1 » PLC_1[CPU 1512SP F-1 PN] » Program blocks » Main_Safety RTG1 [FB1]

Devices
HoO ER | e =A@ a0l Ccaad s eT B
[ ain Sfeyrer — ~— — — — — — — — — — — — — — — — a
~ [ Project! Name. Data type Defaultvalue | Retain Accessible .. | Visible in . | Setpoint | Comment
B Add new device 1 @~ nput I
i Devices & networks 2 . 5

v [ PLC_1 [CPU15125PF1 PN]

3 @~ oup |
Y Device configuration 4

%) Online & diagnostics 5 |
® safety Administration 6

~ gl Program blocks

7 @ - sttic |
I Add newblock 8 @1 daissafe Dint Ele Nonret.~| M =] =
Jo [

i0la -
1 dd
12|40 - Constant

i3] = <Addnews

/O Main_safety_RTG1 [FE1]
@ Main_Safety RTG1_DE [DB1]
» [ System blocks

& Main [0B1]
( 1 & FOB_RTG1[0B123]

Figure 5.3 Static variables

2. Assign symbolic names for the variables and adjust the data type as shown in the figure
above (2).

Note!

In order to avoid confusion with the PLC variables, it is helpful to write the static variables in
lower case.
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5.2.2
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User acknowledgment

The following describes the adaptation of the "Main_safety_RTG1 [FB1]" block for the use of a
user acknowledgment. To perform a user acknowledgment during startup of the F-CPU or after
rectifying errors, set the "ACK_REI!" variable of the F-I/O DB to "High." The F-1/O DB, which is
automatically generated for the device, is called "FO0000_Safe Position data"in the project and
can be accessed via project navigation under the following path in the tree structure: PLC_1
[CPU 1512SP F-1 PN] > Program blocks > System blocks > STEP7 Safety > F-IO data blocks.

Since we have selected the "FUP" programming language for the project as a whole, you must
also assign the programming language "FBD" to the "Main_safety RTG1 (FB1)"block. To do
so, proceed as follows:

Project tree m 4
Devices
50O EE

Name
~ _] 2018_06_07_Testproject_SafePxv ~
ﬁAdd newdevice
;}, Devices & networks
~ (@ plc_1 [CPU 15125P F-1 PN]
ﬂ‘l‘ Device configuration
| Online & diagnostics
@) safety Administration
~ ! Program blocks
B Add new block
1 & Main [0B1]
2 FOB_RTG1 [0B123]
i Main_Safety RTG1IFE1]
@ Main_sai Open

} g System bl

it
» L4 Technology ¢ &5 copy ctic
3 External sour [
AL X Delete Del
;ﬁ Showall Rename o
B Add new -
4 Standard{  COmPile 4
» [ PLC data typ Download to device 3
» [ watch and f ')\j Go online CtrisK

» [ online backy ™

» [ Traces Cross-reference information  Shift+F11

—“’i Program i Cross-references 1
i Device p( 2 Call structure

1 PLC alamm Assignment list
5] Textlists Switch programming language »

'l Local modul
» [ Distributed If
» (58 Common data

RS

Know-how protection

o= Print... Ctrl+P
& Print preview...

& Properties... Alt+Enter

Figure 5.4 Programming language "FBD"
. In project navigation, right-click to select the "PLC_1 [CPU 1512SP F-1 PN] > Program
blocks > Main_safety_RTG1 (FB1)" (1) entry.
L The context menu opens.
. In the context menu, select "Switch programming language" (2) > "FBD" (3).
Lo The "Main_safety_RTG1 (FB1)" block is assigned the "FBD" programming language.
. In project navigation, double-click to select the "Main_safety RTG1 (FB1)" (5) block.
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Devices

Totally Integrated Automatior

PORTAL

0O

~ (1 Projectt

» o STER7 Safery

EE]

» [ Technology bjects

» G Extemalsource s

» L@ PCtgs

» (8 ALC data types
and force tbles

Wi E E e ERES 8 @:[=HE 6w
Main_Safety RTG1
ame ow e

Defautvalue | Retain

1@ nput 2 2
3@~ ouput
B = <Addren
5 @~ nou

B -

7la~
8
s

@~ Temp
W] = <addre
iija > Constant
@] s <Addnews

jul

S
~ Block title:

ST ‘.mgw‘,dgmwmg,.@

Tz W
~ [Extended instructions

operand forpositive sign.

FFFC

T R R

S ERRRE SN = — [Mersion
| Reference projects B
EIK)
+|> [Technology.
oo o= W r
> Details view s properties [%info )] & piagnostics > | Optional packages
[ ownien [ prorzoost. ] ol oninesdin [ o sotety |38 weisyano |8 rosysemnt._ |3 rooouo sere” ® e proge -

The right window range displays the list of all "Basic instructions” (1) that you need for

programming.
Note!

©)

Il

L In the work area, the program editor opens with the "Main_safety_ RTG1 (FB1)" block.

Note that changes to the block that are used in the safety program result in a password prompt.
Your password created in "Safety Administration” must be entered.

i | Basic instructions

+ [A] Counter operations

Mame Description Version
» [ ] General
~ [41] Bit logic operations

e AND logic operation

& »=1 OR logic operation

& x EXCLUSIVE OR logic op..

&= Assignment

TR Reset output

s Setoutput

T SR Setlreset flip-flop

T RS Resetiset flip-flop

& -|P- Scan operand for positi..

T -NF Scan operand for negat..

& P_TRIG Scan RLO for positive si..

&I N_TRIG Scan RLO for negative s.
» [@ safety functions V16
» [@] Timer operations V16

Vi

Figure 5.5

Detailed view of "Basic instructions"

4. From the list of "Basic instructions”, add the instruction "Assignment” from the "Bit logic
operations" subfolder.

Note!

1o

text.

If you move the mouse pointer to the command (no click), this will automatically display a help

5. Click with the left mouse button in the selection field (4) and add the “FO0000_Safe Position
data" (3) data block with data type "ACK_REI."

Note!

(o)

44

You are taken to selection list "ACK_REI" by selecting "FO 0000_Safe Position data" by clicking
on the arrow icon pointing to the right (2).
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6. Click with the left mouse button in the selection box at the instruction input and select the

previously set variable "Reintegration.”
- Network 2: 1=Acknowledgement for reintegration
"FOOD00_
Safepositiondata(
datatyp” ACK_
REI
%MO.0
"Reintegration” — —_
Figure 5.6 User acknowledgment

L Programming of the user acknowledgment is now complete.
Instruction for transferring data

5.2.3

With the instruction to MOVE (copy value), a single data item is copied from the specified
source address with the "IN" parameter to the specified target address with the "OUT"

parameter.

) Creating a MOVE instruction

In "Network 2", the "Basic instructions” on the right-hand side of the screen are used to create

the "MOVE instruction" as follows:

1. Use drag-and-drop to add the "MOVE" (2) instruction from the "Move operations" (1) sub-
folder of the "Basic instructions” to your work area.

Main_Safety RTG1 > | Favorites
Nam Deta typ Defaultvalue | Retain Accessible f... Visible n ... |Setpoint | Comment | Basic instructions
1@~ input Name. Description
25 a » [] General
3 4@~ Output » [i] Bit logic operations
+ [i§) safetyfunctions
<@ ¥ InOut » [®] Timer operations
6 = <Addnews
7 @ v Static
Dint ] Non-ret.[-] @ =] (@]
Move value
+ £ Word logic operations
» &5 Shiftand rotate
a a1 B A - 4 o] » [ Operate
*  Network 1: 1=Acknewledgment for reintegration
"F00000_
Safepositiondata(
datatyp"ACK_
REI
MO0 =
"Reintegration” = =
<[
~  Network2: ~ | Extended instructions
Comment Name Description
MOVE L]
~—EN
%D2 OUT] — #Data_Safe
"X-Position safe” — IN ENO —
<
Figure 5.7 MOVE instruction

2. Ensure that the inputs and outputs of the instruction are as shown in the image above.

3. Insert PLC variable "X-PositionSafe" (4) at the "IN" input.
4. Add static variable "Data_Safe" (3) at the "OUT" output.

I3 PEPPERL+FUCHS
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L Programming of the MOVE instruction is now complete.
Note!

The process for creating the safety program with the "INT" data type largely corresponds to the
preceding description. The difference is the number of "Move instructions." If you use the "INT"
data type, you must create two "MOVE instructions" (low integer and high integer).

[0

524 Translating project data

) To load the project data to the F-CPU, the data must be translated first. During translation,
project data is converted so that it can be read from the F-CPU.

1. In project navigation, use the left mouse button to select your project “PLC_1 [CPU 15125P
F-1 PN]"

2. Inthe menu bar under "Edit" (1), select the "Compile" (2) command.

Project |'Edit |View Insert Online Options
ER Open object
) Undo Compile selected object.  Cirl+Z
JE(ﬁ' Redo Ctrl+y
v Cut Ctrlex
i €= copy Ctrl+C
~ | ¥ Delete Del
Rename F2
Selectall Ctrl+A
2 Find and replace Ctrl+F
@‘ﬁj
Switch programming language ]
[ Properties Alts+Enter
Figure 5.8 Translate project data

L The translation process starts.
Note!

[< Properties |%info |12 Diagnostics

(o)

\ General H Cross-references || Compile

2
B4 Show all messages [~] w
Compiling completed (errors: 0; wamings: 1)
1 |Path Description Gow |7 Emors | Warnings | Time

1o~ oplc 1 Pl 0 1 112322 AM
[i] Safety Compile safety program 'Safety Administration’. ol 1123:22 AM
1 ~ Program blocks ol 0 ] 112323 AM
(i} No block was compiled. All blocks are up-to-date. 11:23:23 AM
[i] ~ Consistency check Consistency check for safety program 'Safety Administration’, A 0 o 11:23:23 AM
o The safety program is already consistent and will not be compil ~ #® 11:23:23 AM
€  ~ Hardware configuration ol 0 0 11:23:22 AM
0\ Hardware was not compiled. The configuration is up-to-date. ? 11:23:23 AM
Figure 5.9 Translation process

The translation process can be controlled in the inspection window by selecting “Info" in the
"Compile" tab.

To load a functional program to the control panel, the translation must run without errors.
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525 Downloading project data

) After translating the project data, you can load the project to the F-CPU.

1. In project navigation, use the left mouse button to select your project “PLC_1 [CPU 1512SP
F-1 PNJ."

2. Inthe menu bar under "Online" (1), select the "Download to device" (2) command.

Online:L(1\]ns Tools Window Help

& Goonlhn/ Ctri+K
& Extended go online...

¥ Go offline Ctri+M
B simulation 3

Stop runtimelsimulatio

Download to device

Extended download to device...
Download and reset PLC program
Download user program to Memeory Card

- 5napshot of the monitor values

& Upload from device (software)
Upload device as new station (hardware and software)...
Backup from online device

HMI Device maintenance »

B2 Accessible devices... Ctrl+U

M start CPU Ctri+Shift+E

I® stop CPU Ctri+ShiftsQ

[/ Online & diagnostics Ctr+D
Figure 5.10 Downloading project data

L The “Load preview" window opens.

0 Check before loading

Status |! |Target |Messa.ge |.Ar.tion
@ - Pca Ready for loading.
PN ¥ Protection Protection against unauthorized access

Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
| access, e.g. by use of firewalls and network segmentation. For
‘ more information about industrial security, please visit

L http/hwww.siemens.comiindustrialsecurity
! G » Stop modules The modules are stopped for downloading to device. Stop all
(V] b Software Download software to device Consistent download

n » Safety program Load safety program to device Consistent download |

<] i

Figure 5.11 Load preview

3. Check the messages in the dialog box. If all the conditions are met, proceed to the next
step. If this is not the case, correct the errors and repeat the loading procedure with the
"Refresh” (1) button.

. Press the "Load"(2) button.

2019-07
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L9 The load process is started.

5. Once the project is loaded to the F-CPU, click on the "Finish" (3) button in the "Load
preview" window.

5.2.6 Testing the safety program

After creating a safety program, you must perform a full function test according to your
automation task.

Note!

It is possible that an error may occur when starting the device. This leads to passivation of the
device. The error is triggered in the project via the "Reintegration (M0.0)" marker. As a result,
the safe position values of the X position will no longer be displayed. To display the safe
position values again, you must reintegrate the passivated device.

) Reintegration

(o)

logy
» @} External source files
» [3 PCtags
(i) PLC data types.
{52 Watch and force tables
i Add new watch table

Watch table_1

Figure 5.12 Creating an observation table
1. Create a new observation table. To do so, selectthe "PLC_1[CPU 1512SP F-1 PN] > Watch
and force tables > Add new watch table" (1) entry in project navigation.

L A new observation table opens in the work area.
2. Enter the variables to be monitored in the "Name" (2) column.

2019-07
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3.
©)

Il

1O

T4 Siemens - CATIA-Project\Project!

Devices

Project Edit View Inset Online Options Tools Window Help
G iRl seveproiect @ X B T X Ot G MAGER I Goonine I cooffine 4o I8 2 [

Project tree

)

e

I Add new device

PLC programming

~ [ Program blocks

~ [d rctags

~ [ PLC data types

Watchtable_1

General | Cross-eferences | Compile

I 4 |Project! » PLC 1[4 1 125P F-1 PN] » Watch and force tables » Watch table_1 —FEX
FIOME e
T TReme i [Cipley ] Tviodiy 7 ——
i 0~y *Safe_status” %EBO Hex [ |
“Neg_Status™ %EBT Hex (|}
sy Devices & networks “X-Positionsafe” HED2. DEC+- a
~ (0§ PLC_1 [CPU 1512SP F1 PN] ﬁ "FO0000_Safepositiondata (datatyp”.ACK_NEC B i & |
Y Device configuration 5 "FO0000_Safepositiondata (datatyp’ ACK_REQ % O %
9 Online & diagnostics 3 “FO0000_Safepositionda ta (datatyp” DIAG i) 0% |
(@ safety Administration o |z "FO0000_Safepositiondata (datatyp’.QBAD b} O &
e |k “F00000_Safepositiondata (datatyp® .ACK_REI 2 0 #% |
I Add newblock 9 O
& Main [0B1] [ ] Im “Reintegration” %MO.0 Bool TRUE ™M |
& FOB_RTG1 [0B123] o |n a
O Main_safety RTG1[F81] ® [‘lz =
8 Main_Safety RTG1_DB[DB1] [ ] 3 ]
= [ system blocks o i< O
» [ Program resources ||5 = |
» 5 STEP7 Safety ol | =
» [ Technology objects ||7 & |
» i External source files 18 O
he “Safe_Status” %EBO Hex = |
%5 Showall tags 20 "X-PositionSafe” HED2 DEC O
B Add newtag table |z1 “X-Pos-unsafe” WED12 DEC = |
% Default tag table [67] 22 “Speed” HEW10 DEC =
5 “Status™ HEW16 Hex O |
¥ Add newdata type 4 *Warning" HEW1S Hex L]
1 F_sysINFO . . cddew NN O D
~ [z Watch and force tables |
20 peeekite [ properties [%info |l Diagnostics |~ H=ig

Figure 5.13

Monitoring variables

In the menu bar, select the "Glasses icon" or the "Online > Monitor all" menu.

Note!
Ensure that the editor for "Watch table_1" is the activated application in the work area.

L9 A connection to the F-CPU is established.

2018_06_07_Testproject SafePxv *» plc_1[CPU 1512SP F-1 PN] * Watch and force tables » watch table_1

- EX

Testing

Options

#2Fh A% 2T

i MName | Address | Display format | Moniter value [ Modify value P2 | comment ~ | cpu operator panel
1 “Safe_Status’  %EBO Hex 1600 =
5 “Neg_Status  %EB1 Hex 16200 = e i
B “X-PositionSafe”  %ED2 DEC+- 0 = @ Il RUN/STOP RUN
4 “FODD00_Safepos Bool 5] TRUE = NI erroR
5 “FOD000_Safepos Bool ] TRUE =
6 “FODD00_Safepos Hex 16810 = i
7 “FODD00_Safepos Bool [ TRUE 0
8 “F00000_Safepos Bool [ FALSE = ielzadiane fad
9 =
e e =4
:(‘] Reintegration” [E]] %M0.0 Bool [~ @ rase e e
g Rl #, uosity ow Shities
#o Modify with trigger  Ctrl+ShiftsFg.
il =¥ Insert row £ Enable peripheral outputs
15 =* Add row
iS5 ¥ cut CtrlsX
il 2 Copy ctrisc
iL5 [ Paste ctry
19 “Safe_Status”  %EBO Hex 16800
20 “X-PositionSafe”  %ED2 DEC+# 0 X it e
B “X-Pos-unsafe’  %ED12 Hex 16#0000_0408 Rerkime E2
22 “Speed” BEWTO Hex 160000 Cross-reference information  ShiftsF11
23 “Status® BEW6 Hex 1680000 Tl Esparviuct o
24 “Waming® HEWIS Hex 1620000 =
25 <Add news =

Figure 5.14

Note!

In the right window range, the red "ERROR" (1) status indicator flashes if there is a "safety
error." In this example, the device is passivated and must be reintegrated.

Reintegration

4. Inthe observation window, set the “"Reintegration” variable to "TRUE." To do so, right-click
in the field (4) in the "Reintegration” line and "Modify value" column.

5. In the context menu, select "Modify" (3) > "Modify to 1" (2).

I3 PEPPERL+FUCHS

49




Configuration Instructions for PXV100A / PGV100A
Programming

2018_06_07_Testproject SafePxv * plc_1[CPU 1512SP F-1 PN] * Watch and force tables *» Watch table_1 | Testing
#& o ARP TN

— [dd i I ty Ed v | cpu operator panel

B “safe_status” HEBD Hex =

2| “Neg Status”  %eB1 e 0 plc_1[CPU15125PF-1PN]

3] “X-PositionSafe”  %ED2 DEC+- = W RUNISTOP

S “FOD000_Safepos Bool 0 | ERROR [ sior )

5| "F00000_Safepos Bool =

6 “F00000_Safepos Hex = I RMAR [wares ]
“FO0000_Safepos Bool =

= “F00000_Safepos Bool O Mode selector: RUN

[ ]

10 “Reintegration [ %M0.0 Bool 1@ &

[a1] ]

[z ]

131 0

[1a] C]

351 ]

16| 0

[17] ]

18] O

19| “Safe_statusT  %EBO Hex 16201 [

‘20| “X-PositionSafe”  %ED2 DEC+- 102 =

21] “X-Pos-unsafe”  %ED12 Hex 16#0000_0408 [
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Figure 5.15 Reintegration

L The control value changes from "FALSE" to "TRUE" (4). The device is reintegrated and
the safe input values are displayed in the observation table. The red "ERROR" status
indicator goes out.
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6.1

6.2

Access to safety-related communication

The safety-related communication takes place via the process image inputs/outputs (PAE/PAA)
as in standard automation systems. Direct I/O access is not permitted.

The process image of the inputs is updated at the beginning of the F-runtime group, before the
F-program block is executed. The process image of the outputs is updated at the end of the F-
runtime group, after the F-program block is executed. Actual communication between the F-
CPU (process image) and the F-1/O for the purpose of updating the process image takes place
in the background using a special safety protocol in accordance with PROFIsafe.

The F-I/0 communication is evaluated via the variables previously created by the user.
Passivation and reintegration

If a safety-oriented data channel outputs substitute values, it is passivated. The safety function
requires that a fail-safe module automatically outputs substitute values instead of the process
values, if any of the following occurs:

When starting the F-system

In the event of a communication error between the F-CPU and F-I/O using the PROFIsafe
safety protocol

F-1/0 and channel errors (e.g., wire break, short circuit, and discrepancy errors)
Activating a passivation of the F-1/0 in the F-I/O DB with PASS_ON = 1.

Reintegration

After troubleshooting that leads to passivation, you can switch the substitute value to process
values. The switch can take place automatically or after a user acknowledgment in the safety
program.

F-1/0 DB

An F-1/0O DB is created for each F-1/O (in safety operation) when the F-I/O is configured. The F-
I/0O DB contains variables that you can evaluate and can or must describe in the safety
program. Changes to the start values of the variables directly in the F-1/0 DB are not permitted,
because the F-1/O DB expertise is protected. When an F-I/O is deleted, the associated F-I/O
DB is also deleted.

Access to an F-1/0 DB

In some cases, you may need to access the variables of the F-1/O DB:
For reintegrating the F-1/0 after communication errors, F-1/O errors, and channel errors
When evaluating, whether substitute or process values should be output
If you want to passivate the F-I/O depending on certain statuses of your safety program
If you want to disable the F-I/O (e.g., for configuration control)
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Variables of the F-I/O DB
The following table shows the variables of the F-1/0O DB:

Variable Data Type | Function Start Value
§ PASS_ON | BOOL 1 = activate passivation 0
RS - | ACK_NEC | BOOL 1 = acknowledgment for reintegration (required in| 1
S 2 the event of F-I/O errors or channel errors)
o=
% o | ACK_REI | BOOL 1 = acknowledgment for reintegration (after 0
s § communication errors or after the startup phase)
(2]
%8 IPAR_EN BOOL Variable for re-parameterization 0
8
s
c PASS_OUT | BOOL Passivation output 1
§8 QBAD BOOL 1 = substitute values are output
E § ACK_REQ |BOOL 1 = acknowledgment requirement for 0
2 § reintegration
E g IPAR_OK | BOOL Variable for re-parameterization 0
§ - DIAG BYTE Non-fail-safe service information, only possiblein| 0

the standard program

PASS_ON

The "PASS ON" variable allows you to enable passivation of an F-I/O, for example, depending
on particular states in your safety program. Passivation does not occur directly in the F-I/O,
instead, the state of these variables is registered by the safety control and the passivation is
first activated through the data of the safety program. Cyclical data will continue to be output
from the F-I/O!

As long as PASS_ON = 1, passivation of the associated F-I/O occurs.

ACK_NEC

The "ACK_NEC" variable enables you to decide between automatic reintegration and manual
reintegration after an F-1/O error.

For the positioning system, however, no process is defined, for which reintegration is permitted
after an F-1/O error. For security reasons, this error must be eliminated and then the supply
voltage switched OFF/ON.

Once the F-I/O error has been eliminated, the reintegration of the affected F-I1/O occurs
depending on ACK_NEC:

With ACK_NEC = 0, you can parameterize an automatic reintegration.

With ACK_NEC = 1, you can parameterize reintegration by user acknowledgment.

Note!

The initial value for ACK_NEC is 1 following the creation of the F-I/O DB. If you do not require
automatic reintegration, you must not describe ACK_NEC.

I3 PEPPERL+FUCHS
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ACK_REI

If the fail-safe system detects a communication error or an F-1/O error for an F-I/O, the relevant
F-1/O is passivated. Reintegration of the F-I/O/channels of the F-I/O after eliminating the error
requires a user acknowledgment with a positive edge at the ACK_REI variable of the F-I/0 DB,
which in our case is connected to the marker M.0.0, symbol name "F00000_Safe position
data(data type".ACK_REI).

A user acknowledgment is required:
After every communication error
After the startup phase

An acknowledgment is only possible if the variable is ACK_REQ = 1. There must be a user
acknowledgment via the ACK_REI variable for each F-I/O in the safety program. This
specification has already been taken into account for the positioning system.

IPAR_EN

If you must set/reset this variable when re-parameterizing fail-safe DP standard
slaves/standard 1/O devices, refer to the PROFIsafe specification V1.20 or higher or the
documentation for the fail-safe DP standard slave/lIO standard device.

Note that IPAR_EN = 1 does not trigger passivation of the relevant F-I/O.
If passivation is to occur with IPAR_EN = 1, you must also set the variable PASS_ON = 1.

PASS_OUT/QBAD

The variables PASS_OUT =1 and QBAD = 1 indicate that passivation of the measuring system
has occurred.

The F-system sets PASS_OUT and QBAD = 1, as long as the measurement system outputs
substitute values (0) instead of the cyclic values.

If a passivation is performed via the PASS_ON = 1 variable, however, only QBAD = 1 is set.
PASS_OUT does not change its value during passivation via PASS_ON = 1. PASS_OUT can
therefore be used for group passivation of additional F-1/Os.

ACK_REQ

If the fail-safe system for an F-I/O detects a communication error or channel error, the relevant
F-1/0 or individual channels of the F-I/O are passivated. ACK_REQ = 1 indicates that user
acknowledgment is required for reintegration of the relevant F-1/0 or channels of the F-1/O.

The F-system sets ACK_REQ = 1 as soon as the fault is resolved and a user acknowledgment
is possible. After successful acknowledgment, ACK_REQ is reset to 0 by the F-system.

IPAR_OK

The IPAR_OK variable corresponds to the iPar_OK_S in the PROFIsafe bus profile; PROFIsafe
Specification V1.20 and higher.

DIAG

Using the DIAG variable provides non-fail-safe information (1 byte) about faults that can be
used for service purposes. Access to this variable in the safety program is not permitted.
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Access to the variables of the F-1/0 DB

Name and number of the F-I/O DB

When programing an F-I/O, an F-I/O-DB is generated automatically for each F-I/O and this is
automatically assigned a name. To this end, a suffix ".f-x" is added to the end of the actual
device name (here "pxv-f200-sil"), where x stands for the relevant address. Accordingly, if 4 is
to be set as the address for the device, the full designation is "pxv-f200-sil.f-4." It is important to
note that this address must correspond to the value stored in the control panel.

Rule for access to the variables of the F-1/0 DB

The variables of the F-1/0 DB of an F-1/0O can only be accessed from the F-runtime group, from
which access to the channel of this F-I/O occurs (if access is available).

“Fully Qualified DB Access" rule for access to the variables of the F-1/0
DB

The variables of the F-1/0 DB can be accessed via "fully qualified DB access." To do so, specify
the name and the variable of the F-1/0 DB.

Passivation and reintegration of F-1/0

After startup of the F-system

During startup, passivation of the entire F-1/0O occurs, since communication between the F-CPU
and the F-I/O via the PROFIsafe protocol must first be established. "Channel value = substitute
value (0)" and the variables QBAD and PASS_OUT = 1 apply for all channels.

The reintegration of the F-1/O is performed regardless of the setting at the ACK_NEC variable
or the "Channel error acknowledgment" configuration, at the earliest after the second cycle of
the F-runtime group after startup of the F-system. Depending on the type of F-1/O used, the
cycle time of the F-runtime group, and the PROFIBUS DP/PROFINET IO, the reintegration can
first take place after a few cycles of the F-runtime group.

Establishing communication between F-CPU and F-1/O takes longer than the F-monitoring time
set in the properties of the F-1/0, meaning automatic reintegration does not take place.

After communication errors

When a communication error between the F-CPU and F-I/O is detected, passivation of all
channels of the affected F-I/O occurs. "Channel value = substitute value (0)" and the variables
QBAD and PASS_OUT =1 apply for all channels.

The reintegration of the affected F-1/O takes place only when the following occurs:

The communication error no longer exists and the F-system has set the variable
ACK_REQ=1

A user acknowledgment with a positive edge is carried out at the ACK_REI variable of the
F-I/O DB
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