Application Note

FESTO

Programming CPX-F8DE-P and the
CPX-FVDA-P2 in TIA Portal V14 SP1

The application note contains an explanation how to program CPX-F8DE-P
CPX-F8DE-P bit oriented and the CPX-FVDA-P2 in TIA Portal V14 CPX-FVDA-P2
SP1V14 SP1

Note:

The program code is just an example. It is no must to use the
program sequences 1to 1

100154
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Components/Software/Basics

1 Components/Software/Basics
Type/Name Version Software/Firmware | IP address Subnet mask
CPU 1516F-3 PN/DP V2.1 192.168.0.1 255.255.255.0
CPX-FB34 valve terminal system | REV 24 192.168.0.2 | 255.255.255.0
Laptop -- 192.168.0.100 | 255.255.255.0
TIA Portal V14 V14 SP1 -
SIMATIC STEP7 Safety V14 SP1 --

Table 1.1: 1 Components/Software used

1.1 Recommended manuals / GSDML

CPX-F8DE-P manual:
https://www.festo.com/net/SupportPortal/Files/377575/CPX-FSDE-P_2015-05_8035497g1.pdf

CPX-F8DE-P short description:
https://www.festo.com/net/SupportPortal/Files/377582/CPX-F8DE-P_2015-05_8035522g1.pdf

CPX-FVDA-P2 manual:
https://www.festo.com/net/SupportPortal/Files/326376/CPX-FVDA-P2_2012-09_8022607g1.pdf

CPX GSDML:
https://www.festo.com/net/de_de/SupportPortal/default.aspx?q=CPX+GSDML&tab=4

1.2 Network Topology

[

CPU 1516F-3 PNIDP

IP address 192.168.0.2
Subnet mask 255.255.255.0
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Components/Software/Basics

13 CPX system

The CPX extension is following:

CPX web server cpx / 192.168.0.2
Home

Device info CPX Terminal
Diagnosis

PROFINET / 1&M

Ethernet

The valve terminal includes two CPX-F8DE-P with different M12 connection blocks. The reason is:

Connection Block optimized for OSSD Sensors
up to 2A per M12 (High Power Connection Block)

CPX-F8DI

p A

Ly

== [ Connection Block optimized for 0SSD Sensors up to 700mA
« PerMI12and Sensors with contacts incl. Test Pulses

g for Short Circuit Detection.

CPX-M-AB-4-M12X2-5POL-T? I : |
1) Pin5 = FE
Pin 5 = Test puls
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1.4 CPX-F8DE-P and CPX-FVDA-P2 Safety address settings

In PROFIsafe sender and receiver must have a unique identification called “F-address”. At the CPX safety
modules you can set the PROFIsafe address via DIL switches. Therefore you have to do following:

1. Power off the CPX system

2. Remove the 4 Screws of the connection block

3. Take out the electronic module

4. Change the DIL settings to define the F-address on the module backside

[1] Addressing ‘

example -
PROFlsafe

address 578

2+64+512=578

Y| 2
Decimal value w[T] 4
when set set ON =] | 8
-] | 16
Calculation :% 212.
example - DIL = [TT] 128
switch element 2, e[ | 256
7 and 0 (10) =l | s12
set ON

Fig. 2/2: 10-bit DIL switch for setting the PROFIsafe address - binary coded
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Safety Application

2 Safety Application

2.1 Emergency Stop

An emergency stop contains very often two Normally Closed switches. It is used to shut off a device/machine in
an emergency situation.

The circuit with a CPX-F8DE-P module on X1-T and the connection block CPX-M-AB-4-M12X2-5POL-T looks like:

CPX-F8DE-P with connection block CPX-M-AB-4-M12X2-5POL-T

Connection block Pin allocation X1-T, X2-T Pin allocation X3-T, X4-T
Socket X1-T 4 Socket X3-T
s a 1:T0 3 1:T4
1040 AOAO 4O e\ s [2:.1 e |2:65
1050 YO \COFPO 5 O 3.0V n/~1 | 3:0V
2060 %00 OBl 7t Bl “ | Socket X1-T
S oF 4:E0 2 4:E4 ocke
3070 V0VO O 2y11 g X3-T Ty 1:T0
b 2:E1 1 N 2
Socket X2-T . Socket X4-T A [ 30V
@\ ) X2T, |1:12 XeT, 1176 2:5?1' 1N2

%
ol
2
ot

ward |2:E3 105 2:E7
®5 3:0V 5|0 3:0V
o 5 |4:E2 3 |4:e6

x»T X4 5:13Y ] 5: 179

[ -
@
\&0:‘
(&
\G

w ()

o)) ((ee

o

(][]

DV’:// N/

1 For this connection technology, never connect Function Earth (FE) to Pin 5.
The metalthread on the connection block can be used as the function earth for connected
SEnsors.

The recommended CPX-F8DE-P function mode is 6:

Function mode 6 — 1002 T (equivalent, with clock
signal monitoring)

Signal evaluation of a two-channel switch/ sensor (internal
equivalent) per channel pair with individually switched power

supply.
Circuit diagram Channel pair ports
—————2 [ TO T2 T4 Té
El E3 ES E7
FE-E

Q ov
< | BED E2 E4 Ed
L—a | 11 13 5 7

Tab. 1/21: Function mode & = 10027

This function mode detects short circuits and cross-circuiting
inthe sensor wiring.

This function mode is especially well suited to applications
that expect fast reactions (e.g. emergency stop, certified
switches/sensors).
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2.2

Euchner Door switch CES-AP-01-CH-SB

Safety Application

This safety switch is an interlocking device without guard locking. A stop command is triggered if the safety
guard is opened during dangerous machine function. The safety outputs (OA and OB) can be connected to the

safe inputs of a control system. Important is that the inputs must be suitable for pulsed safety signals

(OSSD [Output Signal switch device] signals)

The circuit with a CPX-F8DE-P module on X1 and the connection block CPX-M-AB-4-M12X2-5POL looks like:

Connection block

CPX-F8DE-P with connection block CPX-M-AB-4-M12X2-5P0L

e
©)

a0 DD WD
1050 vO WOFPO g
2060 vOAD OB
B0 0N O

©

FE = functional earth
n.c. = free (not connected)

The recommended CPX-FS8DE-P function mode is 5:

Function mode 5 — 1002 (equivalent)

both signals of a channel pair simultaneously.

ing.

T4, T6 runin this function mode on static 24 V DC.

Circuit diagram

Pin allocation X1, X2 Pin allocation X3, X4 } ncket X1
Socket X1 Socket X3 2:E1
&
A 124w 3 > 1: 24V 1
™ s | 2:E1 * 2 E5 4: E0
“a) |30V 1| %oV 5:FE
4:ED 2 é: Ed
3
*1 5:FE 3 5: FE
Socket X2 Socket X4
X2, [1:24v Moy f1zav
oard, | 2E3 @ 2 £7 o, -
2 3:0V -2 3oV @| Z| =| 2| ¢
",,-ﬁ:Ez s |46 el = =
4 5:FE 4 5: FE
— o o = u
S1: M12 plug-connector
CES-AP- -5B-.
Signal evaluation of a sensor (typically 0SSD) that switches
The sensor can monitor for short circuits and for cross-circuit-
A two-channel sensor (internally equivalent) per channel 0550 sensor m
pair with standard unswitched sensor power supply. T0, T2, "
Circuit diagram Channel pair ports
24V 24V 24V 24V
Channel pair ports
— o |& E3 ES E7
T0/24V [ T2/24V | T4/24V | T6/24V
/ / / / — s
E1 E3 ES E7
EO E2 E4 E6
oV |
| o | T1/FE T3/FE TS/FE 17 [FE
EO E2 E4 E6 L
— — —o | FEcontact of sensorvia the M12 con-
T1/FE 13/FE TS/FE T7/FE nector screw connection on the module

Tab. 1/19:

Function mode 5 - 1002 (example A)

ITab. 1/20: Function mode 5 - 1002 {example B)
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23 Two-Hand control after EN574 type I1IC
EN574 type I1IC means that both antivalent switches have to be pressed synchronous within 500ms
The circuit with a CPX-F8DE-P module on X1-T and the connection block CPX-M-AB-4-M12X2-5POL-T looks like:

Connection block

Pin allocation X1-T, X2-T

CPX-F8DE-P with connection block CPX-M-AB-4-M12X2-5POL-T

Pin allocation X3-T, X4-T

®
(-/ 0040 yOVO 8O
1050 YO VCFPO fg.
2060 YOO OB
3070 WOW O

©|

N

L1 [ 1]

X1.T x3.r
T

]
]

&Y
L]

X4
& &

Socket X1-T

3 4 1:T0
N5 |:25EX
\@, 3:0V
" |4:E0

Xt 5:71Y = 5: 150
Socket X2-T Socket X4-T
X2T, [1:12 X6T5 |1.76
2:E3 1 ) 2:E7
o 3:0V B 3:0V
BT , |4:E2 3 |4:E6
4 5:T3Y 4 5: 179

. | Socket X3-T

3 1: T4
" | 2:65
1 [3:0v

2 4:E4

Nz 2

@11

Sensors.

1) For this connection technology, never connect Function Earth (FE) to Pin 5.
The metalthread on the connection block can be used as the function earth for connected

Socket

Bridged

X1-T

g 4 1:T0
5 |2:E1
\@1 3:0V
4:EO0

2X1T 5:110

The recommended CPX-F8DE-P function mode is 7:

Function mode 7 — 1002 D (two-hand control device EN 574 type Ilic)

Circuit diagram

Channel pair ports

Comments

TO T2 T4 T6
El E3 E5 E7
ov

EO E2 E4 E6
T T3 T5 7

Signal evaluation of 2 independent dual-chan-
nel switches/sensors (internally antivalent,
NO/ NC) per channel pair, with monitoring of
the signal change over time.

AtE1, E3,E5and E7, the clock signals are

wired as a mirror image of EO, E2, E4, E6.

~ If both pushbuttons are actuated within
500 ms, a logic 1 is set in the input image of
the channel pair.

- Before each actuation, a zero crossover is
required (both normally closed contacts NC
closed).

e Use only antivalent switches in which the
one contact opens before the other contact
closes.

* Make sure that the NO or NC switches of the
sensors are connected with the matching
clock signal connections of the channel pair
(=» Circuit diagram).

Safety evaluation only with the following con-
nection blocks:

~ CPX-M-AB-4-M12X2-5POL-T

- CPX-AB-8-KL-4POL.

Page 10 of 29
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Bridged
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Safety Application

2.4 Example architecture with CPX-F8DE-P

Application Note —Programming CPX-F8DE-P and the CPX-FVDA-P2 in TIA Portal V14 SP1 -1.30 Page 11 of 29



Programming in TIA Portal V14 SP1

3 Programming in TIA Portal V14 SP1

3.1 Key requirements

A You have created a new TIA Portal project with no network error:

o Siemens - C:\Users\Festo\Desktop\TIA_V14_Projekte\Safety Programming\Safety Programming

Project Edit View Insert Online Options Tools Window Help
G (R B saveprojet & ¥ = B X S:: )M R & Goonline ¥ Gooffline

Devices

=% = |8 Network| §¥ Connections
v 7 Safety Programming Q
B Add new device
 Devices & networks PLC 1
v ([ PC 1[cPU1S16F3PNDP] A O CEUITCEZ EN:
IIY pevice configuration
Q| Online & diagnostics

@ Safety Administration (1)
» g Program blocks [ )
» (3 Technology objects
» [ Fxternal cource files

Note
Go Online to check the status of your PLC

B) You have downloaded and installed the latest CPX GSDML

Manage general station description files
Installed GSDs GSDs in the project

Source path: | C:\Users|FestolDesktop|GSDML/2.31-Festo-CPX-20161019

Content of imported path

84 File Version Language Status
W GSDML-V2.31-Festo-CPX-2016101... V2.31 English, Ger... Notye
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3.2 Establish a Profinet network with the CPX

A) Drag and drop the CPX entry to the network:

Safety Programming » Devices & networks

— i & X [HSrWareeatiog
E Topology view “g&, Network view |\‘ Device view

E\' Network; 3 connections [Hi connection [~]: 2y % £ Q! =

Options

PLC_1 CPX | Fe=m [ Filter Profile: | <All>
CPU 1516F-3 PN... CPX Rev 30 CPXRev18
Not assigned Il cPx Rev 20
CPXRev 30
Note

To take the right CPX entry (REV18, REV20 or REV30)

Check e.g. via the webserver which Revision your node really has:

N & http://192.168.0.2/device.htm

75 M Highlights Festo Deutschl... | Master v

CPX web server 192.168.0.2
Home
Device information
Diagnosis
PROFINET / I1&M
Ethioinet Slot0-FB34RO
Report PROFINET 10 2x PP RJ45

evision: 30Serial number: 1F4A84C4

MC: 216/0JR

Multi I/O module
MC: 4/0 Revision: 6 Serial number: DD154ACO
Inputs: 8x 1 Bit

QOutputs: 8x 1 Bit

B) Establish the Profinet connection to the PLC :

PLC_1 cPX p—p—
CPU 1516F-3 PN... CPX Rev 30 [IEI

PLC_1

PLC_1.PROFINET IO-Syste... ;- =
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Programming in TIA Portal V14 SP1

C) Define the CPX modules from the left to the right side :

g » Ungrouped devices » CPX [CPX Rev 30] — i = X [N caaios
E Topology view @ Network view llif Device view Options
1 - [} | m as Device overview
~ T T T
Y2 Module | Jrack [slot |iaddr..| | ¥|Catalog
v CPX o 0 [~ [search>
» PNHO Interface 0 ox1 riter  Profle: [«
o FB34 PNIO Module_1 0 1 :
C = > m Pneumatic MPA-L
8DI/8DO [8D1/8DO]_1 0 2 0 I vPAL 1L 1 [800]
8D '.; 8DIF]_1 0 3 1.6 'IVPALDILZDSDO]
F8DI-P bits [8DIF]_2 0 4 8.13 I WPAL DL 3 [2400]
FVDO-P2 [3DO-F]_1 0 s 15..20 Il WPAL DIL 4 [3200]
P A VIMPA1-FB -
i€} v [i Pneumatic MPA-S/prop.
= [l MPA(SIF)-P VMPA-FB-PS [1A1P]
= MPA1
5 MPA1G VMPA1-FB-EMG-8 [8DO]

As reference see the CPX webserver again. It shows you too which Profisafe DIL address is set actually:

CPX web server 192.168.0.2

Home

Device info Device information

Diagnosis

PROFINET [ 1&M

Ethernet Slot0-FB34RO
Report PROFINET 10 2x PP RJ45

MC: 216/0 Revision: 30 Serial number: 1F4A84C4

Multi 1/O module

MC: 4/0 Revision: 6 Serial number: DD154AC0
Inputs: &x 1 Bit

Outputs: 8x 1 Bit

Input Module Safety

hAC- 2801 Bavisinn 2 Seral number 57014794
F_Dest_Addr device: 1
F_Dest _Addr configured: 0
Functionmode for channel pair 1/0: 0
Functionmode for channel pair 3/2: 0
Functionmode for channel pair 5/4: 0
Functionmode for channel pair 7/6: 0

Input Module Safety

M- 28/1 Bevisinon 2 Serial number: 57014604
F_Dest_Addr device: 2
F_Dest Addr configured: 0
Functionmode for channel pair 1/0: 0
Functionmode for channel pair 3/2: 0
Functionmode for channel pair 5/4: 0
Functionmode for channel pair 7/6: 0

Output Module Safety
MC- 193/8 Revision™ 3 Serial number: 63021301
F_Dest_Addr device: 3
F Dest Addrconfigured: 0
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D) Define the PROFIsafe address parameter of each CPX safety module:

Safety Programming » Ungrouped devices » CPX [CPX Rev 30] - i X

E Topology view ||& Network view l[i' Device view I

@ | CPX[CPXRev 30]

EIEIE

System constants

” Texts |

|
|
|

Device overview

; 'tf\ Module

|1 addr...

| slot

FACEX:

0
» PN-O Interface ox1
FB34 PNIO Module_1
8DISDO [8DIIBDO]_1

F8DI-P bits [8DI-F]_1

FSDI-P bits [8DIF]_2
FVDO-P2 [3DO-F]_1

MPA1G VMPAT-FB-EMG-8 [8...

[T B3

1.6
8..13
15..20

W N A WN

2000000 OO0 OO0 o0 o

] iagnostics

» General

1i0 addresses
Hardware identifier

Note

PROFlIsafe

F_SIL: [SIL3

F_CRC_Length: [3-Byte<RC

F_Block_ID: [0

F_Par_Version: |1

F_Source_Add: |1

F_Dest Add: |1

L B B

How to set the PROFIsafe on the HW side you see in chapter 1.4

E) Define CPX IP address and Profinet name:

| Safety Programming » Ungrouped devices » CPX[CPX Rev 30]

E Topology view H& Network view ﬂm‘ Device view

d¢ | CPX[CPXRev 30]

B2 - P

;Q!

_] Device overview l
21 199 Module | lRack |Slot |laddr. |
= | v cPx o o
| » PNHO Interface 0 0X1
\ FB34 PNIO Module_1 0 1
\ 8DI/8DO [8DII8DO]_1 0 2 0
_\ F8DI-P bits [8DIF]_1 o 3 1.6
\ F8DI-P bits [8DI-F]_2 1o 4 8.13
\ FVDO-P2 [3D0-F]_1 o 5 15..20
| MPA1G VMPAT-FB-EMG-8 [8... (] 6
j 0 7
\ o 8
\ 0 9
\ o
i =

12| Diagnostics

» General

~ PROFINETin e [X1]
General
Ethernet addresses

» Advanced opticns
Hardware identifier

Identification & Maintenance

Module parameters

Hardware identifier

Shared Device

|
Application Note —Programming CPX-F8DE-P and the CPX-FVDA-P2 in TIA Portal V14 SP1 -1.30

ﬂ System constants H Texts

Ethemet addresses

Interface networked with

Subnet: | PNJIE_1

[

Add new subnet ]

(®) setIP address in the project

IP address:

192 .168 .0 .2 |

255 . 255 . 255 . 0
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9 Note

The Profinet IP address and name have to be equal in the Offline project compared to Online set-
tings, otherwise communication problems appear. Via the Online access it is possible to change
name and IP address of a device

¥ Diagnostics s
Assign IP address

General
Diagnostic status

Channel diagnostics Assign IP address to the device
» PROFINETinterface . : . : X
< Finttions l Devices conngcted to an enterprise network or directly to the internet must be appropr]ately
? m  protected against unauthorized access, e.g. by use of firewalls and network segmentation.
o For more information about industrial security, please visit
Assign PROFINET device na... http:/iwww.siemens.comiindustrialsecurity

Reset to factory settings

MAC address: 00 -00 -00 -00 -00 -00 |  Accessible devices |

IPaddress: 192 . 168 .0 .2
Subnet mask: 255 . 255 .255 .0

Or use the Siemens freeware Software Proneta to change name and IP address:

Online| Offline Comparison Configuration
le’}

% B

H{ak :D: %@ 'I"I\=

- cde60450 !
| PRONETA '
=¥

g

1 Set Network Parameters
I plc_1.profin
§ S7-1500

cpx
Festo CPX-Terminal

Please select your network parameters

O Assign Device Name cpx

) IP Configuration

Static IP Configuration

IP Address 192.168. 4. 3
Network Mask 255.7255.255. 10
Use router for gateway 192.168. 4. 3

You find this Software in the Siemens Support Portal

F) Download everything to the PLC
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3.3 Start safety programming

A) Insert OB82:

Note

At old CPU types like S7-300 or ET200 S it is @ must

Project tree il

Devices

Programming in TIA Portal V14 SP1

l;’ Topology view ”EEA Network

4

¥ 7] SafetyProgramming
I Add new device
gy Devices & networks
~ [[§ PLC_1 [CPU 1516F-3 PN/DP]

[IY pevice configuration
%) online & diagnostics
@ Safety Administration

.2 ra‘. Program blocks

‘f' Add new block

& Main [OB1]
&+ FOB_RTG1 [0B123]
4 Main_Safety RTG1 [FB1]
@ Msin_Safety RTG1_DE [DB1]
» g System blocks
[3 Technology objects
External source files
‘»0 PLCtags
[ PLC data types
|52 Watch and force tables
[& Online backups
[Z Traces

v vV wvvwvwvwow

Yj‘ Device proxydata
&g Program info

PLC supervisions & alarms
E] PLCalarm text lists

» (@l Local modules

~ [ Distributed 110

~ £ PROFINETIO-System (100): PNIIE_1
g CPX [CPX Rev 30]

[ Ungrouped devices
‘r,.’i Common data
[5]) Documentation settings

v v w

Note

Add new block

PG Name:

x Network ?3 Connections IH’ | co

CPL| - . -
| Diagnestic error interrupt

x5

Organization
block

=

Function block

| |
Function
Gy
b Ge
i
DB
Data block
»

Idy|

& Program cycle

& Startup

& Time delayinterrupt
& Cyclic interrupt

& Hardware interrupt

& Time error interrupt
4iisgrosic rorinemupd
& Pull or plug of modules
& Rack or station failure
& Programming error
& 10 access error

& Time of day

& MCinterpolator

& MCServo

& MC-PreServo

& MC-PostServo

& Synchronous Cycle

& Status

& Update

& Profile

> |Additiona| information

[ 10 system: PLC_1.PRC

L [ Add new and open
He|

- e

X
Language: | LaD -
Number: B [
Manual

Description:
A"Diagnostic error interrupt” OB will
interrupt cyclic program execution ifa
diagnostics-capable module, for which the
diagnostic error interrupt has been enabled,
recognizes an error.

L

1
more...

f OK 1 [ Cancel

Without OB82 a Safety programming mistake can create an error and the
Main program stops working. A restart of the whole system is necessary!

Application Note —Programming CPX-F8DE-P and the CPX-FVDA-P2 in TIA Portal V14 SP1 -1.30
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B) Open the Main safety program and insert the Global Acknowledgment function block:

Safety Programming » PLC_1 [CPU 1516F-3 PN/DP] » Program blocks » Main_Safety RTG1 [FB1]

Devices

v

O

¥ 7] SafetyProgramming
B Add new device
g Devices & networks
~ [[§ PLC_1 [CPU 1516F-3 PN/DP]

HY Device configuration
%/ Online & diagnostics
@ Safety Administration

b ’—a‘. Program blocks

"“ Add new block

4 Main [OB1]

o2& FOB_RTG1 [OB123]

L Main_Safety RTG1 [FB1]

@ Msin_Safety RTG1_DE [DB1]
» g System blocks

v

r_* Technology objects

v

-
External source files

4 Diagnostic error interrupt [OB82]

Main_Safety_RTG1
Name
- <Ad
<1 ¥ Output
L <Add new>
< ¥ InOut
= <Add
@l v Static
-@ -

d new>

new>

WM\ W s W

Trig

Data type Default value

Bool

[ S S — E::ﬂgt@!gi@@@%@%? < B ™

Retain

Non-retain

ad ST R

Accessible f... Writa... Visiblein ...

[~]

an

{11

i s

& >=1

-

¥ Block title:

Comment

L 4

Network 1:

Comment

:d PLCtags

%5 Showall tags

ﬁ Add new tag table

%’ Default tag table [65]
[ PLC data types
[52 watch and force tables
}‘ Online backups

| =
% Traces

v v v ww

[&l Nevire nroxvdata

Note

%40.0
"Tag_1" — 1K

P_TRIG

#Trig

.= EN
Q

%DB2
*ACK_GL_D
ACK_GL

ACK_GLOB

ENO —

1. If you take as safety input for the HW signal then in error case it freezes and works not anymore!
Use e.g. a normal input of a DI module. In this case the signal 0 of CPX-8DE is taken (address %10.0).

| J Device overview
E Y¢ Module Rack
v CPX 0
» PN-O Interface 0
FB34 PNIO Module_1 0
b 8DIiI8DO [8D1iI8DO]_1 0

Note

sSlot | address
0

0 X1

1

2 0

Q address | Type

CPX Rev 30

CPX

FB34 PNIO Module
8DII8DO [8D1i8DO]

2. If you use the instruction ACK_GL, you do not have to provide a user acknowledgment for each F-
I/0 of the F-runtime group via the ACK_REI tag of the F-1/O DB.

Q) Insert the Bit commands for CPX-FSDE-P modes at F-module 1 and 2:
Background info:
If you are using the CPX GSDML bit entry then you can’t use the Move command function.

I Device overview

¥¢ Module
v CPX

» PN-IO Interface
FB34 PNIO Module_1
8DI/8DO [8DIIBDO] 1
F8DI-P bits [8DI-F]_1
F8DI-P bits [8DI-F]_2

|

FVDO-P2 [3DO-F]_1
MPA1G VMPA1-FB-EMG-S [8...

Page 18 of 29

. Rack Slot | address
0 0
0 0x1
0 1
0 2 0
0 3 1.6

] o 4 8.13
o 5 15..20
0 6
0 7
n Y

Q address Type

CPX Rev 30

CPX

FB34 PNIO Module
0 8DIISDO [8DIISDO]
Tory F8DI-P bits [8DI-F]
8.14 FSDI-P bits [8DI-F]
15.20  FVDO-F2 [3DO]
21 MPA1G VMPAT-FB-...

v I Catalog

i

[<Search>

1]

[ Filter

Profile:
e Hiead module
v [ Module

» [/l Analog modules

» [ CPX-P modules
| CPX-Safety modules
F8DI-P bits [8DI-F]
F8DI-P word [8DI-F]

Al
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In such case it is @ must to set the mode bit by bit!
Safety Programming » PLC_1 [CPU 1516F-3 PN/DP] » Program blocks » Main_Safety RTG1 [FB1]

s L, EAEo8 LA [T R GaAB Gl G & E
Main_Safety_RTG1

Name Data type Default value Retain Accessiblef... Writa... Visiblein .. Setpoint S
9 4@=®  Mode_X1_TBit0 Bool false Non-retain )] ™ ] 0
10 (a1 = Mode_X1_T_Bit1 Bool se Non-retain = )] ™ |
11 |an = Mode_X1_T_Bit2 Bool false Non-retain = ™ ] =]
i2qn Mode_X1_T_Bit3 Bool false Non-retain ™ ] ] |
13 . Mode_X1_T_Bit4 Bool false Non-retain =) =) ™ =
4 4es Mode_X1_T_Bit5 Bool Non-retain ™ =) ™ &2
15 qn = Mode_X1_T_Bit6 Bool Non-retain ™ =) ™ =
16 40 = Mode_X1_T_Bit7 Bool false Non-retain 9 @ B M
T T

& =1 4 = = H=]

¥ Network 2:
Define CHO Mode of our first CPX-F8DE-P

Q3.0
"Tag_2"

#Mode_X1_T_Bit0 — e

Network 2 for definition of
Q31 CHO CPX-F8DE-P module 1

*Tag_3"
= (Emergency Stop - Mode 6

#Mode_X1_T_Bit1 =0 -

%Q3.2

*Tag_4"
#Mode_X1_T_Bit2 == ; -

%€Q3.3

*Tag_5"
#Mode_X1_T_Bit3 — ; -
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Safety Programming » PLC 1 [CPU 1516F-3 PN/DP] » Program blocks » Main_Safety RTG1 [FB1]

W F S L EAEOBr QA @D 2l G & T &
Main_Safety_RTG1

Name Data type Default value Retain Accessible f... Writa... Visiblein .. Setpoint
9 @a-n Mode_X1_T_Bit0 Bool false Non-retain )] = = (]
i0@s= Mode_X1_T_Bit1 Bool false Non-retain ™ = =) ()
1 |@» Mode_X1_T_Bit2 Bool Non-retain ™ ™ = O
i2as= Mode_X1_T_Bit3 Bool Non-retain =] = ™ (]
13|40 = Mode_X1_T_Bit4 Bool Non-retain ™ @ ™ (]
14 4] = Mode_X1_T_Bit5 Bool Non-retain =) = = =]
isas= Mode_X1_T_Bit6 Bool Non-retain ] =) =) =
16 40 = Mode_X1_T_Bit7 Bool Non-retain g =l n@ = [

& =1 4 -0 = A]

Define CH1 Mode of our first CPX-FEDE-P

W34
*Tag_6"
#Mode_X1_T_Bit4 —0 —
s Network 3 for definition of
Z CH1 CPX-F8DE-P module 1
#Mode_X1_T_Bit5 —0 _—
- (2 Hand Control - Mode 7
%MQ3.6
*Tag_8"
#Mode_X1_T_Bit6 —0 (=
%37
*Tag_9"
#Mode_X1_T_Bit7 — =
Main_Safety RTG1
Name Data type Default value Retain Accessiblef... Writa...
14 41 = Mode_X1_T_Bit5 Bool false Non-retain @ @
15 |47 = Mode_X1_T_Bit6 Bool Non-retain ™ =
16 40 = Mode_X1_T_Bit7 Bool Non-retain @ B
17 |@n Mede_X2_Bit0 Bool Non-retain ™ =]
18 4= Mode_X2_Bit1 Bool Non-retain ™ =)
19 4 = Mode_X3_Bit2 Bool Non-retain = =)
20 40 = Mode_X4_Bit3 Bool Non-retain ™ =]
Bl [0 <ddnew =]

i
i

#Mode_X1_T_Bit7 — —

¥ Network 4:
Define CHO Mode of our seconde CPX-F8DE-P

%Q10.0
"Tag_10"

S B Network 4 for definition of

%Q10.1 CHO CPX-F8DE-P module 2

*Tag_11" 2
= (Euchner Switch - Mode 5)

#Mode_X2_Bit1 — _

9%Q10.2

*Tag_12"
#Mede_X3_Bit2 —0 ) .

%Q10.3

*Tag_13"
#Mode_X4_Bit3 — ) L
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Note
1. As reference for the function mode see chapter 2
2. The Output variable depends on the HW config.

3 J Device overview
[i ¥¢ Module Rack | Slot || address | Q address | Type
‘ = v CPX 0 0 CPX Rev 30
| » PN-O Interface 0 0 X1 CPX
FB34 PNIO Module_1 0 1 FB34 PNIO Module
8DI/8DO [8DIi8DO]_1 0 2 0 0 8DI1i8DO [8DII8DO]
F8DI-P bits [8DI-F]_1 ] O 3 1.6 1.7 F8DI-P bits [8DI-F]
F8DI-P bits [8DI-F]_2 0 < 8.13 8..14 F8DI-P bits [8DI-F]
i FVDO-F2 [3DO-F]_1 ] o 5 15.20 15.20 FVDO-P2 [3DO-F]
) MPATG VMPAT-FB-EMG-8 [8... 0 6 21 MPA1G VMPA1T-FB-...
Note
For the function mode the start byte (QB3 and QB10) are important. It includes CH1/0 of the CPX-
F8DE-P
Bit samples for the output data
Byte Bit7 Bit 6 Bit 5 Bit4 Bit3 Bit2 Bit1 Bit0

0 0 0 0 0 0 1/0 1/0

Operating mode: 1 = channel-based passivation
0 = module-based passivation

1= Acknowledgment of a channel error

1 B 4 2 1 8 4 2 1
CH3/2 Function mode for channel pair 7/6 Function mode for channel pair 5/4
2 8 4 2 1 8 4 2 1
CH 1/0 Function mode for channel pair 3/2 Function mode for channel pair 1/0

Tab.1/7:  Bit pattern for output data (F usage data, bytes 0, 1 and 2)
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Note
3. The mode and Bit relation you find in following table

Zero 0000
One 0001
Two 0010
Three 0011
Four 0100
Five 0101
Six 0110
Seven 0111
Eight 1000
Nine 1001
Ten 1010
Eleven 1011
Twelve 1100
Fhirteen 1101
Fourteen 1110
Fivteen 1111

D) qunload everything and c_heck the behaviour of the safety input variables via watch table:

,{j,Zi’,-'-;:,., : CP 6 D atch and force tables atch table
Devices
o3 E2|# = &Pk 2448 [2<
] Neme . |Address Display format Monitor value | Modify value g
~ | ] SafetyProgramming on %I1.0 Bool [® TRUE
& Add new device 2 %I1.4 Bool @ RUE
g Devices & networks 3 %I1.1 Bool [@ FALSE
v [[§ PLC_1 [CPU 1516F-3 PN/DP] ols %I1.5 Bool [ FALSE
IIY Device configuration 5 %18.0 Bool [® TRUE
4] Online & diagnostics 6 %18.4 Bool [E TRUE
@ safety Administration (4]
» gl Program blocks [ ]
» [ Technology objects
4 External source files
» [@ PLCtags (]
» (g PLC data types Q
~ [ Watch and force tables
B Add new watch table
5| Force table
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Note
1. The reasons for the safety input addresses are

Input image

1 Q7 |QS IQB lQl Qé .Qlo Q2 -QO

Qualification bits
Qx =1: Signal Ex isvalid
Qx =0: Signal Ex is invalid, incorrect input function in accordance with function mode/

channel error/module fault
- -— - - ~--- - ------ - -----— ___________________________________]

Tab.1/8:  Bit pattern of input data (F-usage data, byte 0 and byte 1)

Note
2. In the webserver you can check the assigned mode too!

MULpPULD. UA T I

Input Module Safety
MC: 28/1 Revision: 2 Serial number: 57014794
F Dest Addr device: 1
Functionmode for channel pair 1/0: 6
Functionmode for channel pair 3/2: 7
Functionmode for channel pair 5/4: 0
Functionmode for channel pair 7/6: 0
Slot3-FDIP
Input Module Safety
MC: 28/1 Revision: 2 Serial number: 57014604
F_Dest_Addr device: 2
ﬁnctionmode for channel pair 1/0: 5
‘Functionmode for channel pair 3/2: 0
Functionmode for channel pair 5/4: 0
Functionmode for channel pair 7/6: 0

Application Note —Programming CPX-F8DE-P and the CPX-FVDA-P2 in TIA Portal V14 SP1 - 1.30 Page 23 of 29



Programming in TIA Portal V14 SP1

E) Write a small sample project to energize CHO in network 5 of the CPX-FVDA-P2:

—

Main_Safety_RTG1

Accessible ... Writs.. Visiblein .. ¢

*Tag_19" =— 3¢

v Network 6:

==1
@0
*Tag_16" —0
W14
"Tag_17" —0
%8 4 %Q15.0
"Tag_19" —0 *Tag_20"

8.0 R
"Tag_18" i 3¢

Page 24 of 29

Name Data type Default value | Retain
2 = <Add new>
3 4 v Output
4 L] <Add new>
5 < ¥ InOut
(] - <Add new>
7 4 v Static
8 0= Trig Bool false Non-retain = ™ M
S 4@ 2_Hand Bool false Non-retain =) ™ =)
1040 » Mode_X1_T_Bit0 Bool [E] false Non-et... |~ | ] =] ]
PRI ——
R o 4 =o = 4=]
¥  Network 5:
w Energize CHO of the CPX-FVDA-P2 only if
1.Emergency stop is not pressed.
2.The Euchner safety door switch is closed
3.Someone has pressed the 2-Hand control
&
W11
"Tag_14" —
1S P_TRIG
"Tag_15" — 3 — CLK Q——
#"2_Hand"®
&
Wio
"Tag_16" —
W4
*Tag_17" —
%80 %Q15.0
*Tag_18" — *Tag_20"
%8 4

Shut-off CHO as soon as someone have pressed the Emergency stop or opened the Euchner safety door
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Programming in TIA Portal V14 SP1

1. The internal circuit of the CPX-FVDA-P2 is looking like this:

0Vyal M CHO
24 V| refe P CHO
: 1
0Vout |
1
24Vou , :'_
1
OVE/Sen.
z“’!liSaq‘ -
+— uC1
(T L\
Ml ;
| | UCZ - H Il - ¥
E 2 E Iz | S 2 2 I8
> &~ bd > ~ o
° + = a ° + = o

CHO: output supplied through 24 Vya,

and 0 Vyp, for right-side-mounted

pneumatics modules

Load voltage 24 Voyr and 0 Vgyris no
longer available on the right side

Operating voltage for electronics and
sensors (24 Vg sen and 0 Vg ysen) for
right-side-mounted pneumatics
modules

Note

(6]

B B =

CH2: output supplied through 24 Vyu
and 0 Vi ; available through the
connection technology of the module
CPX-FVDA-P2

Unswitched voltage Uya, for supply of
intelligent load systems (auxiliary
supply)

CH1: output supplied through 24 Vi
and 0 Viyay; available through the
connection technology of the module
CPX-FVDA-P2

Processors for control and monitoring
of the P- and M-switches

2. If you activate the Bit0 then you power on CHO too and the supply in CPX backplane for the valves
is forwarded safety

Bit pattern of the output data: byte 0 and byte 1

Tab. 1/7:

Application Note —Programming CPX-F8DE-P and the CPX-FVDA-P2 in TIA Portal V14 SP1 -1.30

Reserved | Test pulse Reserved Nominal status
activated
CH2 CH1 CH2 ICHI |CHO
0 0 = activate 0 0= off
1 = deactivate 1=on
Byte 1 Channel- | Reserved Data Reserv | Acknowledgment
wise direction ed
e CH2 CH1 ‘ CHO
tion
0 = off 0 0= Device |0 - Change Low — High = user
1=0n to host acknowledgment or
(fixed —~ Permanent 1 = auto-acknow-
value) ledgment

Bit pattern of the output data (F-user data, byte 0 and byte 1)
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D) Download everything and press the 2-Hand control:

L

After pressing the 2-Hand Control the safety logic is active and the valves have no error anymore:

&
TRUE
W1
*Tag_14" —
TRUE
s P_TRIG &
*Tag_15" —|3¢ CLK Q
#"2_Hand"
TRUE
&
TRUE
.o
*Tag_16" —
TRUE
W14
"Tag_17" —
TRUE
%80
*Tag_18" — 9%Q15.0
"Tag_20°
TRUE
%48 4 &
"Tag_19" —{sk 3¢
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Further function mode examples

4 Further function mode examples

4.1 SICK Light curtain type “deTec 4 Core”

The deTecd Core safety light curtain is an electro-sensitive protective device (ESPE)
consisting of a sender and receiver.

A series of parallel infrared light beams form a protective field between sender and
receiver that protects the hazardous area (hazardous point, access, and hazardous
area protection). When one or more beams are completely interrupted, the safety light
curtain reports the interruption in the light path to the secure output signal switching
devices (055Ds) by a signal change. The machine or its control must evaluate the sig-
nals reliably (e.g., by means of a safety controller or a safety relay) and bring an end to
the dangerous state.

Sender and receiver automatically synchronize themselves optically. An electrical con-
nection between both components is not required.

]

Figure 1: Sender and receiver
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The Sender and receiver have following pin allocation:

System connection (M12, 5-pin)

-
IR

4

Figure 27: System connection (M12, 5-pin)

Pin Wire color Sender Recelver
1 Brown +24 V DC (power supply +24 v DC (power supply
input) input)
2 White Reserved 05SD1 (output signal
switching device 1)
3 Blue OV DC (power supply input) | O V DC (power supply input)
4 Black Reserved 05502 (output signal

switching device 2)

5 Gray Mot yet assigned Mot vet assigned

Table 2: System connection pin assignment (M12. 5-pin)

Via the Festo NEDU connector you can combine the Sender and Receiver:
1.3  Sensors

1.3.1  Plug connectors

Part no. Order code Name Picture Quantity Price Total Case layer D
NEDU-L2R1- .
_ Push-in T B
2839867 V10-M12G5- - 1 15,15 EUR 15,15 EUR 1 5
M12GS connector P Wy

NEDU-LZRI-V10

brown +24V DC
white 059D1

1
blue OV DE o 2
- 000
black DSSQ2 4
Ise 3

1 brown +24V DC

whitel reserved

: - blue|ov DC o
4 @ 2 black|reserved

gray|not used

L B T
) B - T O I

gray not

Page 28 of 29 Application Note —Programming CPX-F8DE-P and the CPX-FVDA-P2 in TIA Portal V14 SP1-1.30



Further function mode examples

In this case the right function mode could be 5:

Function mode 5 - 1002 (equivalent)
Circuit diagrams Channel pair ports Comments

A T0/ |[T2/ | T4/ |T6/ | Signal evaluation of a sensor (typically OSSD),
24V |24V |24V | 24V | which switches both signals of the channel

E1 £3 E5 £/ pair simultaneously.

Short-circuit and cross-circuit monitoring can
oV take place through the sensor.

A dual-channel switch/sensor (internally
° IT:é/ ;2/ Igl IE/ equivalent) per channel pair with uniformly
unclocked sensor supply.
B o |24V |24V |24V | 24V {lnthis function mode, TO, T2, T4 and T6 are at
static 24 V DC.

- o [B [B |8 [®
Lo |0V

L o [eo [e2 [es [e6

Example B
OSSD sensor

o |T1 T3 T5 17

I

|

|_ — — — o | FE connection of the
sensor via the M12 plug
connector fitting of the
module

The connection block have to be the cage clamp variant or

CPX-F8DE-P with connection block|CPX-M-AB-4-M12X2-5POL|

Connection block Pin allocation X1, X2 Pin allocation X3, X4
= Socket X1 . | Socket X3
© © 4 [1:24v 3 1: 24V
00 40 A0V KO 3 2 O8N\ 5 |[2:g1 OSSD1 >l 265
IOSO \Oif)POa & a 3:0V 1 3:0\/
2060 YO O 1
i p : . 4:E0 OSSD2 2 4: E4
ciiCaa il X1 |s:ke B sk
Socket X2 % Socket X4
- o o) — X2 1:24V 2 1: 24V
_ @_ 1 - 2:E3 1 2: E7
3:0V 5 3:0V
1 ™ ol 3 4: E2 3 | 4: E6
— x2 P & 5:FE 4 5: FE
® 6-
T D)
@11 ©

FE =functional earth
n.c. = free (not connected)

Keine Indexeintrage gefunden.
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