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Validity of Application Note

This present Application Note is valid until a new version of the document is published.

This and other Application Notes can be downloaded in the latest version and for free from
www.pilz.com.

For a simple search, use our content document (1002400) or the direct search function in the
download area.

Exclusion of liability

We have taken great care in compiling our application note. It contains information about our
company and our products. All statements are made in accordance with the current status of
technology and to the best of our knowledge and belief.

However, we cannot accept liability for the accuracy and entirety of the information provided, except
in the case of gross negligence. In particular it should be noted that statements do not have the legal
quality of assurances or assured properties.

We are grateful for any feedback on the contents.

February 2017

All rights to this publication are reserved by Pilz GmbH & Co. KG.

We reserve the right to amend specifications without prior notice. Copies may be made for the user’s
internal purposes.

The names of products, goods and technologies used in this manual are trademarks of the
respective companies.

Application Note PSS 4000 Light Curtain with PSENopt Ladder Diagram 2
1004295_EN_02


http://www.pilz.com/
http://www.pilz.com/en-INT/search?SEARCHTERM=1002400&pilz_group_type=download
http://www.pilz.com/en-INT/search?

Useful documentation PILZ

Contents
1. Useful documentation ... s e e s s e e 5
1.1. Documentation from Pilz GmbH & C0. KG ... ... 5
1.2. Documentation from other sources of information ... 5
2. Hardware configuration..............ceeeeememmmmmnieeeeesnssnness s 6
D200 IR 128 o] Yo L[ 3 6
2.2. Hardware CONFIQUIATION ..........coiiiiieiie et e e e e e e st e e e e e e e e sanraaeeeeeeeeenannrees 6
BC TR 0 ] [ Te= 14 Lo o T = T3 PP 7
G T O I =TT 4 oo o 7
3.1.1. Light curtain monitoring fUNCON ............coiiiiiii e 7
3.1.2. Feedback loop monitoring fUNCLON ...........cccuiiiiiii e 9
3.2. FUNCHIONAI SAfELY ...t e e e e e e e e e e a e e e e e 10
3.2.1. Safety-related characteristics in accordance with EN ISO 13849-1..........cccccceeeeeiiinnnen, 10
3.2.2. Safety-related characteristics in accordance with EN 62061 ..........c...ccoooeciiveeeeeeeicnnne, 1
R B NS T o (o] [=Tox PSR 12
3.3.1. IEC 61131 Programmiing .......ccoccuuriieieeeeeieiiireeeeeeeseeestreee e e e e e s e sanbeeeeaaeessssnsntaeeeaaeessensnseees 12
K 0 Ty oy B I 2 o [ (o T USRS 13
BT I 1L @ I 1Y/ =T o] o 1T PRSP 19
3.3.2.1. 1/O Mapping EQITOr ......uviiiiiie et e e e e e e e e e e 19
3.3.3. RESOUICE ASSIGNIMENT ... ..ttt et bebebs e teteesentssnessnsssnsnsssnsnsnsnsnsnnes 20
3.3.4. ProCeSS PAS PrOJECL......uuiiiiiiii ittt et e e e e e e e e e e e e e e e 21
3.4. Circuit diagram of the appliCatioN............ccuiiiiiii i a e e 24
3.4.1. Circuit diagram 1/5 ... .. e e e e s 24
3.4.2. CircuUit diagram 2/5 . ... ..o e e a e e e e 25
3.4.3. Circuit diagram 3/5 ... ... e e e 26
3.4.4. Circuit diagram 4/5 . ... ..o e e e e e 27
3.4.5. Circuit diagram 5/5........eeeiiiiie e a e e e 28
L SO =1 o1 (=N i T [0 =P 29
Application Note PSS 4000 Light Curtain with PSENopt Ladder Diagram 3

1004295 _EN_02



Useful documentation PILZ

Abbreviations
PAS Pilz Automation Suite (software platform)
PSS Programmable control system (DE: Programmierbares Steuerungssystem)
PNOZz Pilz E-STOP Positive-guided  (DE: Pilz NOT-AUS-Zwangsgeflhrt)
POU Program Organization Unit
PRG Program
FB Function Block
FUN Function
LD Ladder Diagram
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1. Useful documentation

Reading the documentation listed below is necessary for understanding this application note.
The availability of the indicated tools and safe handling are also presupposed with the user.

1.1. Documentation from Pilz GmbH & Co. KG

No. Description Item No.

1 Pilz international homepage, download section www.pilz.com
2 Operating ManualPSSu H PLC1 FS SN SD 21939-EN-xx

3 Operating Manual PSSu E F 4Dl 21310-EN-xx-xx
4 Operating Manual PSSu E F DI OZ 2 21328-EN-xx

5 Operating Manual PSSu E F 4DO 0.5 21316-EN-xx

6 Operating Manual PSSu E S 4Dl 21 340-EN-xx
7 Operating Manual PSSu E S 4DO 0.5 21 346-EN-xx
8 System Description Programmable safety and control system PSS 4000 1001467-EN-xx
9 Safety Manual Programmable safety and control system PSS 4000 1001468-EN-xx
10 PAS4000 online help -

11 Operating Manual PSEN op4F/H-s.../1 1001422-EN-xx

1.2. Documentation from other sources of information

No. Description Item No.

A w N =

Note
The present example (PSS 4000 Light Curtain with PSENopt) is also available in the programming
languages Instruction List, Structured Text and PASmulti.
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2. Hardware configuration

2.1. Pilz products

No. Descriptions Order number | Version Number
1 PSSu H PLC1 FS SN SD 312070 002 1
2 PSSu E F 4Dl 312200 - 1
3 PSSuE F DI OZ 2 312220 - 1
4 PSSu E F 4DO 0.5 312210 - 2
5 PSSu E S 4DI 312400 - 1
6 PSSu E S 4DO 0.5 312405 - 1
7 PSSuBP 1/8 C 312601 - 6
8 PSEN op4F/H-s-14-090/1 630745 - 2
9 PAS4000 - 1.14.2 1

2.2. Hardware configuration

=5 AN_1004295_EN_LD
® Multi programming
IEC 61131 programming
@ Derived data types
@ Resource global variables
22 Process diagnostics
£ Hardware configuration
4 APPLICATION_PLC
5] ST resource
FS resource
=% Module bus PS5u
[l PSSuHPLC1FSSNSD
[ 0:PSSuEF4DI
:PSSUEFDIOZ2
:PSSUEF4D0O0S5
:PSSuEF4D0O0S5
1 PSSu ES4DI
[ 5:PSSuES4DO0S
% IP connections
& EtherNet/IP Adapter
#5r PROFINET IO DEVICE
Ea Resource assignment
/O mapping
&d” Variable lists

0 1 2 3 4 5

pilz  |pilz pilz pilz  pilz
En B

L= TR T I ) [ r

ErEEEEEEEE =R R
&
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R
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L0 81 8
‘eierfenen
LOE B

o

Fig. 1: Hardware configuration
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3. Application task

3.1. Description

The example shows the implementation of a light curtain application with a PSS 4000 PLC.
The safe control and evaluation of the signals is taken over by two Pilz Function blocks (FS-FB) from
the library.

FS_LightCurtain

CRC 5963

FS_OutputFBL
CRC B3A7

The workflow is divided into the following two main functions:
Light Curtain and
Feedback Loop Monitoring

3.1.1. Light curtain monitoring function

The control system monitors the light curtain (B1, B2) via the user program.

An instance of the Pilz function block “FS _LightCurtain” is assigned to them. This FS-FB detects
whether the assigned light curtain has been operated, as well as detecting incorrect input signals
and whether the contact synchronization time has been exceeded, etc.

If the light curtain is interrupted or an error occurs, the enable output “Enable” on the FS-FB will
immediately be reset.

The enable output “Enable” is also reset when the PSS is stopped and when the PSS is switched
on. The signal from the enable output “Enable” must be evaluated by the user program and trigger
an appropriate reaction.

Based on the diagnostic outputs (“DiagSwitchError”, “DiaginputNotValid”) it can be determined why
“Enable” was reset.

The outputs “DiagOperated”, “DiagReadyForReset” and “DiagReadyForTest” are used as status
messages.

A “valid bit’ is formed by the system for the respective hardware input to determine whether a
process value received from a sensor is valid.

The valid bit is queried in the Function block and indicates whether an error has occurred in the
signal transmission between hardware input and processor (such as test clock error, module
overheats, etc.).

If the valid bit is FALSE, the process value is invalid and the Pilz function block provides an
appropriate diagnostic message. The error signal reset enable.

(For more information, see “Validity process data” in PAS4000 online help)
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The way in which the error is reset will depend on the operating mode set on the FS-FB.
In this application example, parameters for FS-FB have been set in such a way that “Reset” (S3) is
required in order to reset output parameter “Enable” when:

- the PSS is cold started (PSS switched from off to on),

- warm started (PSS transferring from STOP to RUN) or

- when the light curtain are released.

Although the light curtain and the light curtain function are configured to reset themselves, a PSS
cold start or the release of the light curtain may not directly enable a machine to start up without
further conditions being met.

Input circuit safety assessment
A short between 24 VDC and an input circuit on the PSSu module will be detected as an error by
the AOPD; the AOPD outputs are shut down.
A short between the input circuits on the PSSu module will be detected as an error by the AOPD;
the AOPD outputs are shut down.
If an operator completely (or even maybe partly) is able to access the dangerous area, a risk
analysis should clarify whether an additional, separate “manual reset function” is required.

Switch-off delay of the light curtain enable signal

The enable output "Enable" of the Pilz Function block “FS_LightCurtain” is passed by means of the
Function block "TOF" switch-off-delayed to the Pilz function block “FS OutputFBL”.

This allows the controlled switch-off of the motor before the safe isolation of the motor contactor is
activated. The shutdown delay must be considered at the risk assessment.
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3.1.2. Feedback loop monitoring function

The control system monitors the feedback circuits (NC contacts) of the motor contactors KM1
and KM2 via the user program.

An instance of the Pilz function block “FS_OutputFBL” is assigned to them.

The FS_FB drives the contactors as well as monitoring the feedback loop.

A 1-signal at input parameter “Input’ of the FS-FB sets the outputs that drive the contactors,
“Output1” and “Output2”, to “1”; a 0-signal sets it to “0”.

If an error occurs, the outputs “Output1” and “Output2” that drive the contactors on FS-FB will
immediately be reset. Both outputs are also reset when the PSS is stopped and when the PSS is
switched on.

Based on the diagnostic outputs (“DiagFeedbackLoopError’, “DiagFeedbackLoopNotValid”) it can be
determined why the outputs were reset.

A “valid bit” is formed by the system for the respective hardware input to determine whether a
process value received from a sensor is valid.

The valid bit is queried in the Function block and indicates whether an error has occurred in the
signal transmission between hardware input and processor (such as test clock error, module
overheats, etc.).

If the valid bit is FALSE, the process value is invalid and the Pilz function block provides an
appropriate diagnostic message. The error signal reset enable.

(For more information, see “Validity process data” in PAS4000 online help)

If an error occurs, a new activity has to take place at the input “/Input” of the FS-FB once the error
has been rectified, so that the outputs “Output1” and “Output2” will be set again.

Feedback loop monitoring safety assessment
A short between 24 VDC and a safety output or a feedback loop input will be detected as an error
by the programmable safety system. The load can be switched off via the second shutdown route.
The feedback loop contacts must be installed in a single mounting area (control cabinet).
To achieve a higher level of safety, 2 actuators must be used.
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PILZ

3.2.1. Safety-related characteristics in accordance with EN ISO 13849-1

No. Safety function PL Safety-related parts of the control system
1 Machine shut down when the safety light PLe Sensor (PSEN op4F-s.../1 A1, A2)
curtain is interrupted Input (PSSu E F 4DI)
Logic (PSSu H PLC1 FS SN)
Output (PSSu E F DI OZ 2)
Actuator (contactors KM1, KM2)
Prerequisites
No. Description Identification
1 Common cause failure (CCF) Requirements are considered to be met
(must be tested on implementation)
2 Mission time 20 years
3 Operating interval (electromechanical Sensor two operations per hour
components) Actuator two operations per hour
4 Characteristic data of contactors KM1/KM2 B10d 1,300,000

Please note the further requirements of EN ISO 13849-1, e.g. requirements for avoiding systematic

faults.
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3.2.2. Safety-related characteristics in accordance with EN 62061

No.

Safety-related control function (SRCF)

Safety Integrity
Level

Subsystems

1 Machine shut down when the safety light SIL 3 Sensor (PSEN op4F-s.../1 A1, A2)
curtain is interrupted Input (PSSu E F 4DI)
Logic (PSSu H PLC1 FS SN)
Output (PSSu E F DI OZ 2)
Actuator (contactors KM1, KM2)
Prerequisites
No. Description Identification
1 Common cause failure (CCF) 3 = 2% (must be tested on implementation)
2 Proof test interval 20 years
3 Operating interval (electromechanical Sensor two operations per hour
components) Actuator two operations per hour
4 Characteristic data of contactors KM1/KM2 B10d 1,300,000
Dangerous 75%
failure rate

Please note the further requirements of EN 62061, e.g. requirements for systematic safety integrity.
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3.3. PAS-Project

To operate a plant with one or more programmable control systems PSS 4000, a project must be
created in PAS4000.
A project consists of the hardware configuration and the user program.

3.3.1. IEC 61131 Programming

When programming in accordance with IEC 61131, the user program is structured by three types of
program organisation units (POUs):

Programs (PRG)

Function blocks (FB)

Functions (FUN)
The program forms the higher structural level. Functions and function blocks may be called up within
a program.
Function blocks and functions undertake specific individual tasks within the program.

Each POU consists of a declaration part and an instruction part.

The variables and type declarations are made in the declaration part, which is shown in text format,
irrespective of the programming language.

The instruction part contains the instructions. The instructions can be formulated in one of the IEC
61131 programming languages.

(For more information about programming with PAS4000, look at PAS4000 online help)
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3.3.1.1. LD-Editor

The program for the cyclic process is created in a POU of the type “Program”.

PILZ

The Pilz function blocks for light curtain and feedback loop were added from the library. (Right-click

in the declaration part of the POU “Add library element”).

[k

Undao

Cut

Copy

Paste

Teggle Comment

Add Library Elernent

Format

Process Diagnostics

Ctrl+Z

Ctrl+X
Ctrl+C
Ctrl+V

Fo

Ctrl+5Shift+F

&4 Dynamic program display Ctrl+5Shift+D
E{lg Change Online Ctrl+Shift+ 0
Restore Automatic Backup Copy
Show Cross References Ctrl+Alt+R
Fig. 2: Add library element
o Add library element @
Select a function block.
Click "OK" to finish the process.
Function blocks: Filter
FS5_CRC A |REmE
F5_Cam b
FS_CounterDual .
FS_EmergencyStop E Category:
FS_EmergencyStop_PLC 1 All -
F5_EnableSwitch Edge detection B
FS_EnableSwitch_PLC Bistable elements
FS_FBL_Monitoring Counter
FS_FBL_Monitoring_PLC Timer =
FS_FootSwitch General FS control blocks 1

FS_FootSwitch_PLC
FS_LightCurtain_PLC
F5_LimitValueMonitoring

FS LimitValueMonitorinaHiahRanae

General ST control blocks
Hardware-related control blocks
Press control blocks —
Burner control blocks

Viene Bhenn. ol ”

[ ok J[ Ccancal

Fig. 3: Selection library element
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Use the Palette to add functions to the ladder network by clicking once on the item in the Palette and
then once in the ladder network.

1 b
- - W% 13
0 <Label> = | 5 Palette I
< Enter filter text>
<Enter network comment here> [.‘_ = I
€ = s o
| | / = Favourites
I | | \ [-= Contacts and coils

= Standard-based control bl...
(== P55 4000 system control bl...

= Hardware-related control ...
= General F5 control blocks <o
| FS_CRC
9y FS_Cam
28 FS_CounterDual
. FS_EmergencyStop
@ F5_EmergencyStop_PLC
% F5_EnableSwitch
% F5_EnableSwitch_PLC
E‘ F5_FEL_Monitoring
3‘ F5_FEL_Monitoring_PLC
ks FS_FootSwitch
ks FS_FootSwitch_PLC
Iy FS_LightCurtain
Iy FS_LightCurtain_PLC
E F5_LimitValueMonitoring
F Fs_LimitValueMonitorin...

] FS iulnmin:
= General 5T control blocks

== Press control blocks
= Burner control blocks

- [= User library elements

Fig. 4: Edit LD network
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Add additional networks by right clicking under the existing network and select "Add network”.

0 <Label>

<Enter network comment here>

=L =L

——————< e,

Undo
Redo

Show/hide page breaks
Delete

Cut

Copy
Paste

fiii] o% 3¢

Add network

Add comment

o

Hide all code

Show all code

&

Dynamic program display

&'

Change Online

Restore Autornatic Backup Copy

Ctrl+Z

Ctrl+Y

Ctrl+Shift+D
Ctrl+Shift+ 0

o | o

Above

Below

Fig.

5: Add additional ladder network

PILZ

Invert/Negate existing contacts.coils in the network by right clicking on the contact and selecting
“Invert negation”.

0 <Label>

<Enter network comment here>

o] <= I
protrry prerstieny

Unde

Redo
Show/hide page breaks
Delete

Cut

Copy
Paste

i} o% %€

Quick fix

Invert negation

Change Contact/Coil to...
Add To Favourites

Hide all code

Show all code
Add variable to variable list...

Dynamic program display

& =

Change Online

Restore Automatic Backup Copy

Show Cross References

Ctrl+Z
Ctrl+Y

Ctrl+1
Ctrl+F3

Ctrl+Shift+D
Ctrl+Shift+ 0

Ctrl+Alt+R

»

Fig.

6: Invert negation
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Failsafe program

Declaration part
PROGRAM Main FS

VAR
// Light Curtain 1
: FS LightCurtain;
AT %Q* : SAFEBOOL;
AT %Q* : SAFEBOOL;
AT %Q* : SAFEBOOL;
AT 3Q* : SAFEBOOL;
AT 3%Q* : SAFEBOOL;
AT %Q* : SAFEBOOL;
// Switch-off delay
MyTOF : TOF;
: SAFEBOOL;
ET_Time : TIME;
// FBL
: FS OutputFBL;
AT 3Q* : SAFEBOOL;
AT 3Q* : SAFEBOOL;
END_ VAR

VAR CONSTANT

// Declaration SwitchType 3 (NCNC)

MyLCURT1_DOUBLE_CH : USINT := USINT#3;
END VAR

Application Note PSS 4000 Light Curtain with PSENopt Ladder Diagram 16
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Instruction part

PILZ

0 LabelO

Safety-Block LightCurtainl

= W FS_LightCurtain ENO

MyLCURT1_DOUBLE_CH
FALSE
FALSE
TRUE
FALSE
T#100ms SimultaneityTime

T#&0ms DelayTime

1 Lakell

Switch—-off delay for the fast shutdown of the drive

2 Label?Z

Safety-Block monitoring FELl and release motorl

I EN

T#200ms FeedbackLoopTime

[#] Fs_OutputFBL

ENO

Fig. 7: Instruction part
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Standard program

The signals from the start- and stop switch are imported from a standard module PSSu E S 4Dl
(1A4). These signals belong to the motor control and thus to the standard control functions of the
machine.

The program code for the evaluation and processing of these signals is not processed within the FS
resource (safety-related part) of the control, but in a ST resource in a separate task as independent
application (additional POU of type program).

PROGRAM Main ST

VAR
MyRisingEdgel : R TRIG;
Start AT %I* : BOOL;
Stop AT %I* : BOOL;
Motorl On AT %Q* : BOOL;
Other Stop Conditions AT 3I* : BOOL;
FF MotorlOn : RS;
Q Edgel : BOOL;
Reset Motor : BOOL;
END VAR

Instruction part

0 Monitored start

Ri=sing Edge 1 - Monitoring Start
I MyRisingEdge1 I
en  RIRIG gy
| start-{) CLK Q- Q_Edge1 |
1 Stop
Stop the drive
Stop Reset_Motor

| /| (
1/ )
Other_Stop_Conditions

A
1/

2 FlipFlop

Flip-Flop Motorl On

I FF_MotoriOn

Q_Edge1 (+Motor1_On

Reset_Motor-_)RESET1

Fig. 8: Instruction part
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3.3.2. 1/0 Mapping

In PAS4000, variables can be created and the user program can be programmed without the need
of the mapping to the hardware being present at the beginning of the project.

After identification of the used I/O from the variable declaration, the required hardware can be
determined.

The I/O mapping editor forms the connecting between the user program and the hardware and
coordinates the available I/0 and existing Pl-variables.

3.3.2.1. 1/0 Mapping Editor

The PI variables declared in the user-program can be assigned in the 1/O mapping editor to the
hardware configuration.

PI variables 3 IO data module bus o3
<Enter filter text> <Enter filter text>
Iy AN_1004295_EN_LD 4 |l AN_1004295 EN_LD
@ Resource global variables a #J APPLICATIOMN_PLC
E Application 4 75 Module bus PS5u
E IEC 61131 programming 4 [i] P55uHPLCLF5SNSD
B Main_Fs a [I] 0:PSSuEF4DI
=f] MyLightCurtainl.Reset : BOOL - @ I0(11): FS_I.DI
1 MyFeedBackLoopl.FeedbackLoop : SAFEBOOL . @ I(21): FS_1.DI
7 MyLightCurtainl InputNC1 : SAFEBOOL - @ 12(14): FS_1DI
7 MyLightCurtainl InputNC2 : SAFEBOOL > @ 13(24): FS_1DI
[ MyFBL1_DiagFblError: SAFEBOOL a4 [I] 1:PSSuEFDIOZ2
L MyFBL1_DiagFbIMotValid : SAFEBOOL - 00(11,21): F5_0_DO
L[ MyFeedBackLoopl.Outputl : SAFEBOOL - @ 10(14): FS_I.DI
L+ MyFeedBackLoopl.Output2 : SAFEBOOL > @ I:F51DI
L' MylLCurtl_DiagInputNotValid : SAFEBOOL a4 [i] 2:PSSuEF4D0O0S
L MylLCurtl_DiagOperated : SAFEBOOL - o 00(11): FS_O_DO
[ MylLCurtl_DiagReadyForReset : SAFEBOOL @ 01(21):F5_0_DO
[ MylLCurtl_DiagReadyForTest: SAFEBOOL < 02(14): FS_0_DO
L[ MylLCurtl_DiagSwitchError : SAFEBOOL < 03(24) : FS_0_DO
L' MyLCurtl_Enable : SAFEBOOL a4 [I] 3:PSSuEF4D0O0S
Main_5T « 00(11):F5_0_DO
=f] Other_Stop_Conditions : BOOL @ 01(21): F5_0_ DO
<f] Start: BOOL « 02(14): F5_0_DO
<f] Stop : BOOL - o 03(24): F5_0_DO
[:é Motorl_On: BOOL 4 [ 4:PSSuES4DI
= Multi programming @ I0(11): ST_1.DI
@ N{21):ST_1.DI
@ [2(14): ST_1 DI
> @ 3(24):5T_1DI
a [0 5:PSSuES4DO0S
« 00(11):5T_0_DO
@ 01(21):5T_0_DO
@ 02(14):5T_0_DO
@ 03(24):5T_0_DO
Fig. 9: Mapping Editor — LD-program
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3.3.3. Resource Assignment

PILZ

The resource assignment defines which section of the user program is to be executed on which
resource and in which task. The tasks determine the run program, i.e. the priority with which they are

executed.

You can assign the programs automatically to task by drag and drop, then modify the task settings,
or create the tasks first and then assign the programs separately.

5. Project Manager &4 = [ = O /23 AN 1004205 EN_LD: Resource Assignment Editor £3 =0
1= AN_1004285_ ENLD. 23 Resource Assignment Editor: AN_1004295_EN_LD 2R
= Multi programming
5 [EC 61131 i
= i @ Selected: APPLICATION_PLC.FS resource.Task 1.
E Derived data types
@ Resource global variables Blo.
cks Resources =
££2 Process diagnostics ‘ SR ‘ =
é@; Hardwiate configuration T3 [EC61131 programming 4 8 APPLICATION_PLC
51 Resource éss:gnment H MainFs ¢ 4 (=] FSresource
= /O mapping B MainST # 4| 00 Task_1 [Medium,10]
Sd‘yarlablellsts = Multi programming Main_F5 4
1=* Projekt_1_loeschen 4 &= ST resource
4 00 Task 1 [Medium,10]
w List of Assignment Actions Main_ST 4
[E Main_Fs [FS]
[E Main_ST [5T]
Resource Assignment Editor
[Z Problems | = Properties &% =7 Y =0
00 APPLICATION_PLC.FS resource.Task_1
Task (i) Task properties are OK.
Task Properties
Name Task_1
Cycletime [ms]: 1p
Priority:
@ Low @ Medium (© High
[] Periodic Task, Exclusive
Fig. 10: Resource Assignment
20
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3.3.4. Process PAS Project

Step 1: In the LD editor, PI variables and the logical sequence will be generated as a program.

& MainFs &2

= PROGRAM Main_FS
- VAR

AT %Q* : SAFEBOOL;
- : : AT %Q* SAFEBOOL;

@

Fig. 11: Pl variables

Step 2: The design of the hardware (control, 1/0O, sensor, actor) will created as a circuit diagram.
(parallel possible to Step 1)

Digital Output 24V DC FSSUE F4D0O 0.5 pliz Part 1 of 2
0 o1 2 23
ti: i1 E 21 E 14 :i:- 24

@

x1 x1 x1 x1
-H5 (<) -H6 () -H7 (X -H8 ()
x2 x2 x2 x2
g 5z pe &=
o o ov ov
Rerighany Ferighery
1 Sapply | | Saooly |
Fail-Safe FPSSUE F4D0 0.5 piz Part 2 of 2
MyLCurtl MyLCurtl MyFBL1 MyFBL1
DiagSwitchError DiagInputMotValid DiagFBLError DiagFBLMNotValid

Fig. 12: Circuit diagram (extract)

Application Note PSS 4000 Light Curtain with PSENopt Ladder Diagram 21
1004295_EN_02



Application task

PILZ

Step 3: Based on the PI variables (I/O), the required power of control (PLC, Multi) is selected.
The implementation of the I/O modules in the PAS system occurs in the PSSu module editor.

B
= Favourites
0 1 2 3 4 5 (= Supply Voltage
e [ | R (= ST Digital Input/Qutput
r Fl T [= F5 Digital Input/Qutput
: : [ 5T Analogue Input/Output
: : [= F5 Analogue Input/Output
: : [= 5T Serial Interfaces
: : : = 5T Counter
: : | = FS Counter
[ Voltage Distribution
= Link modules
[= Special modules

Fig. 13: PSSu Module Editor

Step 4: Assignment of the Pl variables in the I/O Mapping Editor.

PI variables %5 1/0 data module bus e

[ <Enter filter text> | [<Enterfilter text>

4 [l AN_1004295 EN_LD)|

@ Resource global variables
4 ) Application

{3 AN_1004295_EN_LD
Hl APPLICATION_PLC
£ Module bus PSSu

a IEC 61131 programming [ PSSuHPLC1FSSN SD
4 Main_FS [l 0:PSSuEF4DI
[ 1:PSSUEFDIOZ2
[l 2:PSSUEF4DO0S

[ 3:PSSuEF4DO0S

4 [ MyFBL1_DiagFblError : SAFEBOOL
& APPLICATION_PLC ModuleBus3.02(14) Data [ Data: SAFEBOOL
L MyFBL1_DiagFbINotValid : SAFEBOOL & AN_1004295_EN_LD.ApplicationJEC 61131 programming.Main_FS.Myl Curtl_DiagInputNotValid
» [ MyFeedBackLoopl.Outputl : SAFEBOOL < 02(14):FS_0_DO
.» MyFeedBackLoopl.Output2 : SAFEBOOL G
4 [ MyLCurtl_DiaglnputNotValid : SAFEBOOL
= APPLICATION_PLC.ModuleBus3.01(21).Data °
» [ MyLCurtl_DiagOperated : SAFEBOOL [0 4:PSSuES4DI
[ MyLCurtl_DiagReadyForReset : SAFEBOOL [0 5:PSSuES4DO0S
» [ MyLCurtl_DiagReadyForTest : SAFEBOOL
» [ MylCurtl_DiagSwitchError: SAFEBOOL
[ MyLCurtl_Enable : SAFEBOOL
a Main_ST
<] Other Stop_Conditions : BOOL

© 00(11):F5.0 DO
© 01(21):F5.0.DO

& AN_1004295_EN_LD.ApplicationJEC 61131 programming.Main_FS.MyFBL1_DiagFblError

» [ Motorl_On: BOOL
= Multi programming

Fig. 14: I/0 Mapping Editor

Application Note PSS 4000 Light Curtain with PSENopt Ladder Diagram 22
1004295_EN_02



Application task

Overview process PAS Project (Steps 1-4)

PILZ

Digital Output 24V DC PSSUE F4D0 0.5 piz Part1 of 2
~ PROGRAM Main_i‘s
NotValid AT %Q% : SAFEBOOL; % 3 %
1 21 14 24
AT %Q% : SAFEBOOL;
" " = =
-H5 -H6 () -H7 -H8
2 e 2 “
2 2 5 5
o o o o
= =
Fail-Safe PSSUE F4D0 0.5 lh Part 2 of 2
Pl variables 4 /0 datamodule bus w
[ <Enter filter text> | [<Enterfilter text> 1
4 [l AN_1004295_EN_LD)| % AN_1004295_EN_LD
@ Resource global variables i APPLICATION_PLC
4 [ Application % Module bus PSSu
IEC 61131 programming [ PSSuHPLCL FS SN SD
B Main_FS [ 0:PSSuEF4DI
- <] MyLightCurtain1 Reset : BOOL [ 1:PSSuEFDIOZ2
- ] MyFeedBackLoopl FeedbackLoop : SAFEBOOL 0 2:PSSuEF4DO0S
- ] MyLightCurtainl InputNC1 : SAFEBOOL 0 3:PSSuEF4D00S
1 MylightCurtain] InputNC2 : SAFEBOOL © DO@NEFSIOI0
4 [ MyFBL1_DiagFblError : SAFEBOOL & 01(21):F5.0_.D0
& APPLICATION_PLC.ModuleBus.3.02(14).Data
- [ MyFBL1_DiagFbINotValid : SAFEBOOL & AN_1004295_EN_.D. IEC 61131 Main_FS.MyLCurtl_Diaglnp
- [ MyFeedBackLoopl.Outputl : SAFEBOOL ®
[* MyFeedBackLoopl.Output? : SAFEBOOL C
4 [ MyLCurtl_DiaglnputNotValid : SAFEBOOL & AN_1004295_EN_LD. IEC 61131 Main_FS.MyFBL1_Diagf
& APPLICATION_PLC.ModuleBus.3.01(21).Data L)
[ MyLCurtl_DiagOperated : SAFEBOOL @ 4:PSSuE S4D!
- [ MyLCurtl_DiagReadyForReset : SAFEBOOL @ 5:PSSuES4DO0S
- [ MyLCurtl_DiagReadyForTest : SAFEBOOL
[ MyLCurtl_DiagSwitchError : SAFEBOOL
. L' MyLCurtl_Enable : SAFEBOOL
Main_ST
< Other_Stop_Conditions : BOOL
<] SarEBO0L
» <] StepEHBO0L
~ [ Motorl_On:BOOL
® Multi programming
Fig. 15: Process PAS Project
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