Application Note

FESTO

CPX-AP-.-PN with Siemens PLC
through PROFINET

This Application Note gives a step by step description of how to CPX-AP-I-PN
integrate CPX-AP-1-PN and CPX-AP-A-PN with Siemens PLC in TIA CPX-AP-A-PN
Portal programming environment.

This library is intended for common use of CPX-AP-I-PN and CPX-
AP-A-PN.
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1 Introduction

Introduction

This application note demonstrate the communication between CPX-AP-.-PN interface module and a Siemens

PLC through PROFINET predefined protocol.

The CPX-AP_Festo_Lib library contains three function blocks, each designed for specific functions:

e The CPXAP_Parameter block is used to read and write parameters in CPX-AP expansion modules.

e The CPXAP_IOLink_Parameter block is used to read and write parameters in 10-Link devices connected

to the CPX-AP I0-Link Master module.

e The CPXAP_Diag block continuously reads status and error information from connected modules and

detects fault diagnostics.

B2 WB1 %FB3
"CPXAP_Parameter” “CPXAP_IOLink_Parameter™ "CPXAP_Diag”
—EN ENO — SEN onNo: —EN ENOQ —
. xi)eone : et x;:ey A — xEnable xActive —
S xecute us’ £
xE"O"' [ o HW_ID o —
iCPX_AP_HWID iReadLength HW_ID walatis wirro ;EE:E;
vistatus s disgnosti Description
uiSlotNumber uiErrorCode = ::3:3[');2: uiActive Module
. = xWrite Length uiNu_mberoi
udiParameter|D ActiveError
i : uiLatestDiag
e ol
dwlatestDiag
: iSubindex Code
— xReadWrite MiiteData asthModule
Length Diagnosis
uiDatalLength timeout
pData pData
1.1 Software Used
Software Name Software Version
TIA Portal V14 (Above)
CPX-AP-I-PN / CPX-AP-A-PN GSDML File GSDMLV2.35 / V2.44
CPX-AP_Festo_Lib_V1.6 V1.6
Table 1.1: Software used
1.2 Hardware Used
Device Name Device Type Version / Firmware
Siemens S7 PLC S7-1200/S7-1500 V2.0
CPX-AP Head Module CPX-AP-|-PN-M12/CPX-AP-A-PN-M12 V1.5.8 and Above
Ethernet Cables Version Free

Table 1.2: Hardware used
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Introduction

9 Note

AP system communication cable
When connecting the NEBC-D8G4 cable for the AP system communication, it is recommended to use
the tool. Unreliable connections can affect communication.

e SACBIT M8-D10

e The tool can be bought at Phoenix Contact (Article No. 1208461)

1.3 Topology Overview

1.3.1 Topology Overview of CPX-AP-I-PN

Work Station

e Ethernet Connection

=== AP Connection

e Profinet Connection
10 Link Connection

3 Y CPX-AP-1-8DI
CPX-AP-I-PN CPX-AP-1-410L

% Note
e Above network configuration is an example network for this application note but depends on us-
ers network configuration above architecture may change.
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Introduction

1.3.2 Topology Overview of CPX-AP-A-PN

Work Station

Festo Field Device Tool

e Ethernet Connection

e AP Connection

=== Profinet Connection
10 Link Connection

ol
®

[

[
o

|

|

CPX-AP-I-4I0L

©
E
o

@ =
@
i)
®
®
(]

L

CPX-AP-A-PN

9 Note

e Above network configuration is an example network for this application note but depends on us-

ers network configuration above architecture may change.
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Hardware Overview

2 Hardware Overview

2.1 Hardware Overview of CPX-AP-I-PN

Mounting interface connection side top
Network connection PROFINET [XF2]
Connection for system communication [XF21]
Connection for voltage forwarding [XD2]

Mounting interface connection side bottom and
connection functional earth FE

Mounting interface, lateral bottom and connection for
functional earth FE

Connection for power supply [XD1]
Connection for system communication [XF20]

El Network connection PROFINET [XF1]
Inscription label (optional)
Mounting interface, lateral top

(=] |[e]

[~]

7

1. The Power Supply connection for XD1 is as shown below.
2. Ifthe NEBU-M8G4 cable is used to supply power to XD1, the connection details will be as shown below.

Electrical connection, open cable end, 4-wire - plug, 4-pin
1 EN 1 Plug M3
2 WH 2

. 2 4
3 = ; @
4 BK L 3

Connection XD2 is used for voltage forwarding to supply power between CPX-AP-| devices.

The connection details are shown below.
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Connection for voltage forwarding [XD2]

Hardware Overview

Socket M8, 4-pin, A-coded

Signal

+24 V DC logic supply PS

€

0V DC load supply PL

0V DC logic supply PS

1
4 s 2
Ir/'/\_/ '\:\\1' 2
\O DJ.I'I]_
3 N 3
4

+24 V DC load supply PL

Connection for power supply [XD1]

+24 V DC logic supply PS

0 V DC load supply PL M

0 V DC logic supply PS

Plug M8, 4-pin, A-coded Signal
2 — 4 P
/N 5
| |
ONIVERE
o 4

+24 V DC load supply PL

2.2 Hardware Overview of CPX-AP-A-PN

©

Mo 0 S S0
LD oM
NF D O PE —
T s Y — ]

PN

Application Note — CPX-AP-.-PN with Siemens PLC through PROFINET - 1.60

5

PROFINET communication connection [XF1]

Connection for system communication
[XF20]
LED display

PROFINET communication connection [XF2]

Inscription label (optional)
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Hardware Overview

Connection for system communication [XF20]

Socket M8, 4-pin, D-coded Signal
1 1 RX- Received data -
P iy N .
O 2 TX+ Transmitted data +
40 o 2 3 RX+ Received data +
3 4 TX- Transmitted data -
Thread Shield | Functional earth FE

Connection PROFINET network [XF1], [XF2]

Page 10 of 68

Socket M12, 4-pin, D-coded Signal
2 1 TD+ | Transmitted data +
£ Yo Q) 2 RD+ Received data +
1o o ©)3 3 TD- Transmitted data -
4 4 RD- Received data -
Thread Shield | Functional earth FE
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Software Configuration

3 Software Configuration

3.1 Creating a New Project and Adding Controller in TIA Portal

This chapter provides a comprehensive overview of creating a project and the PROFINET configuration process
for Siemens.

Step 1

TIA Portal V14
Desktop app

Open the TIA Portal V14 software (Windows Start >> Siemens >> TIA Portal V14).

Step 2

Create new project

Project name: | Sample_Code |

Path: | C:Wsers\FestolDocuments\Automation ’—Jo

. Open existing project

’ Create new project 1 Author: | Festo |
Comment: b

® Migrate project
O -

Click on Create new project option to create a new project.
Enter the Project name on the Project name field.

Select the Path where the project has to be saved.

Click on Create button to create project.

A W N -
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Software Configuration

Step 3

Devices

Configure a device

Write PLC program

Configure
technology objects

Configure an HMl screen

Open the project view

A

v ] Sample_Code

Device name:

9

PLC_1

B Add new device o
By Devices & networks

» 1 Ungrouped devices
» 4§ Common data
» [} Documentation settings
» (@ Languages & resources
» [ Online access
» (i Card Reader/USB memory

Controllers

o B

e
=

PCsystems

v | Details view

Name

v M W N -

Page 12 of 68
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[w] Open device view

~ [ Controllers
» [ SIMaTIC 57-1200
~ [l SIMATIC 57-1500
~[mcru
» (@ cPuisITa PN
» (@ cPUu1sSTICT PN
» [ cPU1512C1 PN
» [ CPU1513-1 PN
» (@ cPU1515-2 PN
» (1@ CPU 1516-3 PNIDP
» [ CPU 1517-3 PNIDP
» [ CPU 15184 PNIDP
» [ CPU 1518 PNIDP ODK
» [@cPU1S1TF1 PN
» [ cPU 1513F1 PN
» [[§ CPU 1515F2 PN
~ (@ CPU 1516F-3 PNIDP
[ 6657 516-3FN00-0ABO
[jecs7 5 e5moroveo
[ cPu 1517F-3 PNIDP
» [ cPU 1518F-4 PNIDP
» [iCP\.HSIBF«I PNIDP ODK
» [@cPuisTITIPN
» [ CPU1515T2 PN
» [ CPU 15177:3 PNIDP
» [ cPU 1517TF-3 PNIDP
— »em Uncancifad couicon !

<] [0 B3

[>]

il

Click on Project view to Open the project view.

Double click on Add New Device to add a new PLC to the project.
Click on Controllers, the list of available Controllers will be displayed.

Select the required PLC in the list. For this application note, the CPU 1516F-3 PN/DP has been selected.
Click on OK to add the selected PLC to the Project.

Device:

CPU 1516F-3 PNIDP
Article no.: BES7 516-3FNO1-0ABO |
Version: V2.0 Y:]
Description:

Failsafe CPU with display; work memory 1.5
M8 ccde and 5 MB data; can be used for
safety applications; supports PROFisafe V2; 10
ns bit instruction time; 5-stage protection
concept, integrated technology functions:
motion contrel, closed-loop control, counting
& measuring, tracing; 1stinterface: PROFINET
10 ller, supports RTIRT, perf

upgrade PROFINETV2.3, 2 ports, I-device, MRP,
MRPD, transport protocol TCPIIP, secure Open
User C ication, S7 icat

Web server, DNS client, OPC UA server data
access, constant bus cycle time, routing; 2nd
interface: PROFINETIO pp 7
I-device, transport protocol TCPIIP, secure
Open User Communication, S7

[>]

(L

communication, Web server, DNS client, OPC

UA server data access, routing; 3rd interface:
PROFIBUS DP master, 57 communication,
constant bus cycle time, routing; Runtime
options, firmware V2.0

v

0'_exv—| | cencel |




3.2

Step 1

Project tree

U Devices ]l Plant objects

Configuring the IP Address for PLC

Software Configuration

s

N __] Sample_Code
I Add new device
dh Devices & networks

g¢ [PLC_1[cPU1516F-3PNIDP] [v] &

v [ PLC_1 [CPU 1516F-3 PN/DPI

C
7/

JIY Device configuration
%/ Online & diagnostics
@ Safety Administratior
'88 Software units

I Program blocks

[ Technology objects
External source files
Cl" PLCtags

[ PLC data types

[z watch and force tabl
':ﬁ Online backups

[ Traces

P.E} OPC UA communicat|
[@ web applications
[§i; Device proxy data

v v Vv v v v v v v v v v

5 Program info
Cf PLC supervisions & a
) PLCalarm text lists
AlEocalmodulac
Reference projects
Details view

orta N £2324

X
13

X

&
sh

4

WG

A3

-,
nr

..

Change device

Open
Open in new editor
Open block/PLC data type...

Copy
Delete
Rename

Go to topology view
Go to network view

Compile

Download to device
Backup from online device
Go online

Online & diagnostics

1. Right click on PLC_1 from the Project tree.
2. Click on Properties from the right click menu.

The properties tab will be displayed as shown below Step 2.

F7

Ctrl+C

Del
F2

Ctrl+K

Ctrl+D

Copysnapshots to startvalues  »

B start simulation
&R compare
- Searchin project

€ Cross-references

tzl Call structure
& Assignment list
% Update program

& Print...

ﬁ Print preview...
Export CAxdata...

'=» Export module labeling strips...

el Properties Alt+Enter

Application Note — CPX-AP-.-PN with Siemens PLC through PROFINET - 1.60

Ctrl+Shift+X

»
Ctrl+F

F11

Ctrl+P
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Software Configuration

Step 2

i PL(_ [CPUTSTEF-3 PN/DP]

. J General |‘ 10 tags ]l System constants ],Texts

» Failsafe Eth d4d ~
« PROFINETinterface [x1] Ml il

General Interface networked with
F-parameters
Ethernet addresses

Subnet: | Not networked [~

{ Add new subnet |°

Internet protocol version 4 (IPv4)

Operating mode

» Advanced options
Web server access
w PROFINETinterface [X2]
General

T vl |_aal

() SetIP address in the project

F-parameters

Ethemet addresses IPaddress: | 192 . 168 .0 _1 |
Operating mode Subnet mask: ‘ 255 . 255 . 255 .0 |

» Advanced options [ use router
Web server access

» DPinterface [X3]

Startup () IP address from DHCP server

Router address [ 0 . 0 .0 0 I

Select General from Properties tab.

Click on PROFINET interface [X1] to open the drop down.

Click on Ethernet addresses from PROFINET interface dropdown to change the IP address.
Click on Add new subnet to add new interface network.

Enter the required IP address on the IP address field

Enter the Subnet mask on the Subnet mask field

Click on OK to confirm the configuration and close the Properties tab.

N Ot &AW N

9 Note

e For this application example, the CPX-AP-.-PN is connected to the PROFINET interface [X1].
e Ifthe CPX-AP-.-PN is connected to PROFINET interface[X2], then that port IP address must be in
the same range of IP address of CPX-AP-.-PN.
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3.3 Adding the GSDML File of CPX-AP-.-PN to TIA Portal

Step 1

Download the GSDML File for CPX-AP-.-PN module from the Festo Support Portal. And save the GSDML file in an
appropriate folder in your PC.

Step 2

Project Edit View Insert Online [Option: ]Tools Window Help

Settings e ¥ Go offline

Support packages

Manage general station description files (GSD)
Start Automation License Manager

Show reference text

[L] Glebal libraries

w* | 7] SMS Festo

B Add new device

gﬁh Devices & networks

~ [ PLC_1 [CPU 1516F-3...

Y Device configurati...
% Online & diagnosti...
® safety Administrat...
@@ Software units

g Program blocks

::« Technology objects
External source files
'—_d PLC tags

[ PLC data types

;QL Watch and force t...
FJ. Online backups

[ Traces

L& oPCuUAcommuni...
'—_@ Web applications
[§i; Device proxydata
35 Program info

Cf PLC supervisions &.
=] PLC alarm text lists
» (Wi Local modules

¥ ¥ ¥ ¥V ¥V ¥V ¥ ¥ ¥ ¥ v ¥

1. Click on Options menu from the top menu bar.
2. Click on Manage general station description files(GSD) from Options menu.

The Manage general station description files tab will be displayed as shown below Step 3.
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Step 3
| Manage general station description files
Source path: | 7:\Froject_WorkiSiemensICPE-AP--FN with Siemens PLC V1 31G50ML-Festo-CPx-APH-20]
Content of imported path
D File Version Language Status Info
a GSDMLVZ 44-Festo-CPX-AP-I-202...  W2.44 Englizh, Ger.. Mot yet installed modularli...
<] i [
Delets | [ Install 1 | Cancel |
|

1. Select the Path from the Source path field, where the GSDML file is saved.

2. Select the GSDML file from the file list.
3. Click on Install to add GSD to the project.

Once the installation is completed, the installation wizard will be shown as below.

Manage general station description files X X |

Installation result

! Message
(v} Installation was completed successfully.

Close !

Save || Install additional files | |
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3.4 Configuring the CPX-AP-I- PN Module

3.4.1 Adding CPX-AP-1-PN module to Network View

Step 1

* | ] sample_code
-'F Add new device
1 ﬁ Devices & netwarks |
» [ PLC_1 [CPU 1215C DC/DCIDC]
[h' Device configuration
14| Online & diagnestics

Double click on Devices and Networks to go to network view .

Step 2

=

E Topology view |5h Network view |[If Device view | Options [E2]

—— = T
el - s M @ 52 | | Networkoverview | Connections | Relations | [« [» d|s
a

= :

:l ¢ | Device Type Addressi.. | ¥ | Catalog 5

* G50 device_1 G5D device [ g

b CPXAPIEN CPX-AP4 V1 : =

Filter | <All= | |@ o

~ 57-1200 station_1 57-1200 station %5 e : ’m E

PLC 2 » PLCI CPU 1215C DCIDOIDC =

CPU1S16F-3 PH... = 57-1500/ET200MP station_1  57-1SO0/ET200MP stati... , =Y e b

P FLC 2 CPU 1516F-3 PNIDP .—‘5‘ .J,s ﬂ

» L[ Drives & starters o

» Ll Network compenents =

» [ W Detecting & Monitoring H

» [ Distributed i g

» [ W Power supply and distributi... [&
» [ Field devices =

r p_[i Other field devices ';'}

-

o

2

=

@
.

1. Click on the Network View.
2. Click on the Hardware Catalog.
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Step 3

I S o

Page 18 of 68

Options IE
I Hl=
o
v | Catalog g'
| |l (]| 3
(2]
[+ Filter Profile: | <All> [=] [ 5.
» [ Controllers E E
» (=3 HM
] I—ﬂ PC systems —
] Li Drives & starters -'é—*J
» [ Network components o
» [ Detecting & Manitoring E'
» [ Distributed 0 o
v [ Power supply and distribution %
» [ Field devices
[ Otherfield devices g =
] r_. Additional Ethemet devices B,
~ [ 1§ PROFINETIO S
-
» :ﬁ Drives -3
» :ﬁ Encoders —
» [l Gateway L
(i 1o =
-~ Festﬂo E
] Emﬁ.P—I Expefiment 3
~ [ Festo CPX-AP-
Il cPx-2pa vt :
SIEMENS AG o
e [v]|%
+ | Information a
Device: — | LI
e -
. |
A |=
CPX-AP4 V1
Aticle no.: [ CPXGAPY 6
Version: (GSDMLV2 44-FESTO-CPX-AP4-20250210.XId

Select Other field devices from Hardware catalog menu.

Select PROFINET 10 from the other field devices drop down menu.

Select 10 from the PROFINET 10 drop down menu.

Select Festo from the 1/0 drop-down menu

CPX-AP-1 V1 module can be viewed under the Festo CPX-AP-I folder.

Click on the dropdown arrow, then select the updated version of GSDML (V2.35 or above).
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Software Configuration

| Topology view [ Network view Im‘[ Device view | | Options
€ Hetwork| 33 Connections [Fli connection [=] &3 relations | ¢ =2 W EH[[H] @ T4 | | Networkoverview | Connections | Relations | [«[» =
&l W2 Device Type ddress .. | ¥ | Catalog
~ GSD device_1 65D device [ [kt [t
b CPXAP4-PN CPX-APA V1 |
e ot )
"taa,, ~ 57-1200 station_1 57-1200 station Er [~ ek
ey » [ Controllers
PLC2 AP-HEN =) FEE "rey, » PLC €PU1215C DUDTIDC + g
TS Rk [P h a, ~ 57-1500/ET200MP station_1  57-1500/ET200MF stati... bl S e
Not assigned o z » PC2 CPU 1516F-3 PNIDP e
L = z » [l Crives & starters
#4,7 GSDdevice 2 65D device + [ Netwark components
T v, AP4EN PX- n —
'0.. ALY » g Detecting & Monitoring
te, » [ Distributed lio
'... » i Power supply and distribution
» il Field devices
. « (i Other field devices
ey » (gl ~dditional Ethernet devices
- =
. + [l PROFINETIO
ey » (@ Drives
*e, » [ Encoders
Te, » [ Gateway
I *e . ~mio
| ‘e ~ [ Festo
n ‘u,. » [l AP Experiment
I * o g [ resto crxaPy
- M
» [ SIEMENS 4G
» [ Sensors
» [ valves
» [ PROFIBUS DP
» [ PROFIBUS PA

Drag and drop CPX-AP-1 V1 module to network view.

Step 5

p{i Metwark ?_'i' Connections | HMl connection |*| d Relations E‘E

P E S|

=

R 10 system: PLC_2 PROFINET 10-System (100) |

PLC_2
CFU 1516F-3 PN...

AP-I-PN
CFY-AP1V1

FLC 2

- FESTO

PLC_2 PROFINET 1O-5yste...

Connect the S7-1500 PLC to CPX-AP-1-PN modaule. In the example the CPX-AP-I-PN module is connected to

PROFINET interface[X1] of S7-1500 PLC.
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3.4.2 CPX-AP-1-PN IP Address Configuration

Step 1

4 10 system: PLC_2 PROFINET I0-System (100)

PLC_2 AP-I-2N ey o
CPU 1516F-3 PN... CRAAP-IVE
- L [y Device confguration
fLcz T
N Write |0Device name to Micro Mermory Card
EPLC_2 PROFINET 10-Syste... = Start device tool.
¥ cut Cerla
| 55 Copy Carl+C
[T Paste Crrlay
¥ Delete Del
Rename F

Assign te new DP master [ 10 controller
Discennect from DP master system (10 system
[# Highlight DF master system /10 system

& Go to tapology view

Compile »

Downlead to device 3
& Goonline Cerl+k
£¥ Go ofline Cerl+M
& Online & diagnostics D

¥ Assign device name

Show cataleg Crrl+ShiftsC

| [=» Export module labeling sirips.

=] Properties Alt+Enter
P

1. Right Click on AP-1-PN from the Network view
2. Click on Properties from the right click menu.

Step 2

| [d Properties |44 Info|%] Diagnostics

General H 10 tags || System constants || Texts ‘
- General

General

Catalog information

[ FrOFINET interface [x1)]
Identification & Maintenance’
Module parsmeters R

Mame: |PI-O Interface ]

~
Shared Device
Ethemet addresses
Interface networked with
Subnet: | PNIIE_2 =

Internet protocol version 4 (IPvd}

(3) et IP address in the project

[# synchrenize router zettings with 10 controller
[ use router

Routeraddress: [0 .0 .0

() IP address is set directlyat the device

1. Select General from Properties tab.
2. Click on PROFINET interface [X1] to open the interface Manu.
3. Enterthe required IP address on the IP address and Subnet mask field.

9 Note

e |P address of the PROFINET interface of CPX-AP-I-PN module , S7-1500 PLC must be in same
range.
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3.4.3 Assigning PROFINET Name to CPX-AP-I-PN Module

Step 1
AP-I-PN FesT |
CPX-AP-IV1 JIY Device configuration
PLC_1 _hange device
Write 10-Device name to Micro Memory Card
i Start device tool...
a1
INET 10-Syste... s
—yt ¥ cut Ctrl+X
=) Copy Ctrl+C
O Paste Ctrl+V
¥ Delete Del

Assign to new DP master /10 controller
Disconnect from DP master system /10 system
[ Highlight DP master system /10 system

& Go to topology view

Compile >

Download to device »
& Goonline Ctri+K
mv Go offline Ctrl+M
%/ Online & diagnostics Ctrl+D
")

0 7/ Assign device name

Jpdate ana displayforc

1. Right Click on AP-1-PN from the Network view
2. Click on Assign device name from the right click menu.

The Assign device name tab will be displayed as shown below Step 2.
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Step 2

Assign PROFINET device name. X o

Configured PROFINET device
PROFINET device name: | ap-ipn [+]
Device type: | CPX-AP4 V1 ]

Online access
Type of the PGIPC intera [®_pie [+]
PGIPC interfa li Realtek USB GbE Family Controller F] @@
Device filter
(W) Only show devices of the same type

("] Only show devices with bad parameter settings
(] Only show devices without names

Accessible devices in the network:
MAC address Device PROFINET devi e Status
168.0. 00-0E-F0-64-3443  Festo CPX.. ap-pn oK

[ I>]
[ Update list | [ Assignname |

Assign device na

Click on Update List to scan the accessible devices in the network.

Once the scan is completed the CPX-AP-1-PN module will be appear on the field.
Select the CPX-AP-1-PN device from accessible device column.

Click on Assign name to assign the device name.

Click on Close to finish the assigning device name.

Ui &~ W N -

3.4.4 Finding the Order of CPX-AP-I Devices in Web Server

CPX-AP web server ap-i-pn / 192.168.0.2

Home

Diagnosis Device information
PROFINET / I1&M
Ethernet

Report
CPX-AP-I-PN-M12

MC: 8321 Product Key: 357PNC4J0RV OrderNumber: 8086607
SW: 1.2.24 HW: 1

PS:241V

PL: 241V

CPX-AP-I-410L-M12
MC: 8213 Product Key: 357PP8J63GW OrderNumber: 8086604
SW:1.5.6 HW: 1
10 bytes per port: 4
IOL-D 1: 014Dh  Festo AG & Co. KG
00025Fh  EPCE-TB-45-10-FL-ST-M-H1-PLK-AA
8101539
Input 16 hits / Qutput 16 bits
ProductKey 3S7PPD4KSL8
IOL-D 2: Deactivated
|IOL-D 3: Deactivated
|IOL-D 4: Deactivated

CPX-AP-I-8DI-M8-3P

MC: 8189 Product Key: 337PNTOGFDG OrderNumber: 8086600
SW: 1.43.10 HW: 1

Inputchannels: 8 Inputbytes: 1

1. Open CPX-AP Web server using Festo Automation Suite.
2. The webserver is displayed as shown Above.
3. Inour example the CPX-AP-I devices are connected in the above order.
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3.4.5 Configuring CPX-AP-I Devices in TIA Portal

Step 1

* | ] sample_code
‘r" Add new device

| ﬁ Devices & networks

= (1§ PLC_1 [CPU 1215C DC/DC/DC)
m Device configuration
| Online & diagnestics

Double click on Devices and Networks to go to network view.

Step 2

* rewwork| 1§ Connections

PLC_2
CPU 1516F-3 PN...

1. Right click on AP-1-PN from the Network view
2. Click on Device Configuration from the right click menu.

| &4 relatons ¥ 35 W :'J @ s

AP-I-PN
CPX-AP-1 V1

PLC 2

10 system: PLC_2 PROFINET 10-System (100) |~]

Software Configuration

2 I

-/ PLC_2.PROFINET 10-Syste... |

Device Configuration tab will be displayed as shown below Step 3.

Application Note — CPX-AP-.-PN with Siemens PLC through PROFINET - 1.60

Moerce oroueion— 2 ———
hange device

Write I0-Device name 1o Micro Memaory Card

ar device tool
¥ Curl+x
= Copy Crl+C
[z Paste Curlsv
X Delete Del

Rename F2

Assign to new DP master 10 controller

Disconnect from DP master system (10 system
[# Highlight DP master system /10 system

Go to topology view
pology

Compile 4
Download to device 2
& Goonline Cirl+K
&Y Go offine CtrleM
% Online & diagnastics Ctrl+D

B Assign device name

Showcatalog CirleShift+C
[=# Export module labeling strips...

[§] properties AltsEnter
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Step 3
Sample_code » Ungrouped devices » AP-I-PN [CPX-AP-l V1] 4
[& Topology view s Network view |I% Device view ez
B [AP4PN [CPxAPI V] =] Jmﬂ g
-3
%2 wosule e |3
v AP-PN o ~l?
b PNHO Interface o Ml g
, CPX-APH-PNAAT2_1 o g
0
N 0 |=l—
0 &
|| 0 g
]E FESTD o g
Al :
0
L o =
E Topology view E‘ Network view Hif Device view [ Options
| Device overview | =
2’ Modul [..JRack Slot  |laddress |Q address Type | v|cataleg
R e o TR o 0 CPX-APA V1 [a][search> | (it (it
— » PNHO Interface 0 0X1 CPX-AP-PN A Filter Profile: [<All> m@
T v cPxAPHPNMI2Y 0 1 CPX-AP--PN-M12 » [j ead module
CPXAPHPNAT2 o 11 CPX-APA-PNA2 ev I3 Module
= Disgnosis sticlure G (. 496 B (Diaguosi= sl N » [l Analog Modules
. Status bits 0 13 17 Status bits = ~ [ Diaitel Modules
0 14
0 15
I v CPXAPAIOLMI2_ 1 0 2 CPX-AP-4IOL-M12
. CPX-API-4IOLMI2 %o i 21 CPX-AP44IOLMI2 .
10-Link InfOut 2/2Byte . ®,0 2Port1 1.3 0.1 10-Link IniOut 2/2...
Port deactivated o, 8¢, 2Pom2 Port deactivated
Port deactivated_1 % *, 2Port3 Port deactivated
Port deactivated_2 |™g 0% *arorta Port deactivated
CPX-AP4-8DI-M8-3P_1 YR ORI ST o CPX-AP--8DI-MS-3P
.0 o " ..
. . e
© DIEVS NS
o .0 6 ‘0 .0
- 0 .’ 7 0. 0.
— £3 . ¢
0 L L% 0,.
© 9% %o
| o 10 % T
- . B *
| o 11 3 £ e,
] o 12 0.’ 0,. = i
0 13 ! ‘o. e, - (1§ 10-Link Master Modules
— z :: ’o. —- = u w s [l cPx-AP-AdIOLMI2
= = = * *e Il cx-APi-siOLAI 2
‘.' T submodules
» %
. . » [ Festo 10Link Devices
b . » [ 10-Link digital (O
*e * 0- [ 10-Link generi
. «
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-
*
-
. *
*
*
AJ
*
.
*
*
.
-
*

. Power Supply

[l status bits with qualifier
» [ valve Counters

v

> ]Informahon
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Click on Hardware Catalog from the Device configuration tab.
Expand Module to find all the available CPX-AP-I devices.
Expand the 10-Link Master Modules to locate the CPX-API-I-410L-M12 Master module. Then, drag and
drop the CPX-API-I-410L-M12 Master module under the CPX-API-I-PN in slot 2.

4. Expand the submodules to locate the diagnosis structure and status bits. Then, drag and drop the diag-
nosis structure and status bits submodule.

5. Expand the 10-Link generic devices to locate the |0-Link telegram. Then, drag and drop the required 10-
Link telegram under the CPX-AP-1-410L-M12 in the ports to activate it. Next, drag and drop the Port De-
activate telegram under the CPX-AP-1-410L-M12 from port 2 to port 4 to deactivate the port position.

9 Note

e The I/O modules highlighted in the image can be configured using the same steps shown above.
Configurations may vary depending on the network setup. For example, refer to the steps in the
image above to add more modules to the network or under the main module.

3.4.6 Finding the Slot and Sub Slot Number of CPX-AP-I Devices

Consider the following CPX-AP-I devices connected in the network. An SMS device is connected to the first port
of the CPX-AP-1-410L-M12 |O Link Master Module. The slot and sub-slot numbering will be as shown below.

Device ovenview

f{ Iodule . | Rack Shot | address | Q address | Type Article number
* CPM-AP--FN_T 0 0 CPX-APH W1 CPX-AP4
b PHNAD Interface 0 | CPH-APH-PH
* CPY-AP-PNAT20 (1] 1 CPH-AP-PN-M12 8085607
CPX-AP--FN-AT 2 0 11 CPY-APHPIMT 2 8086607
Diagnesis structure 0 12 4..16 Diagnosis struciure
Status bits 0 13 17 Status bits
0 14
0 15
¥ CPY-AP-HOLAN 21 1] 2 CPH-AP-AIOLMI12 8086604
CPY-AP--<4IOL-A1 2 0 21 CPX-AP-{-4 0L 2 8086604
104ink Infout 21 2 Byte ... 0 2Port1 1.3 0.1 10Link InfOut 2/ 2 ...
Port deactivated 0 2 Port 2 Port deactivated Port deactivated
Port deactivated_1 0 2 Port 3 Port deactivated Port deactivated
Port deactivated_2 0 2 Port4 Port deactivated Port deactivated
CPX-AP--8DI-ME-3F_1 L] 3 o CPX¥-AP--BDI-M8-3P BO086600
i 0 4
0 5
0 -1
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3.4.7 Determining Hardware ID of CPX-AP-I-PN-M12 Module

Step 1

* | ] sample_code
‘r" Add new device
| ﬁ Devices & networks |
= (1§ PLC_1 [CPU 1215C DC/DC/DC)
[IT Device configuration
| Online & diagnestics

Double click on Devices and Networks to go to network view.

Step 2

~| I} Relations fﬁ%'izlj@l! H J—I*

10 system: PLC_2 PROFINET 10-System (100) |~]

* rewwork| 1§ Connections

AP-1-PN - Qm

PLC_2
CPU 1516F-3 PN... CPX-AP-1V1 1w
PLC 2 ‘J v\:h’t; \;-D:\lc; name 1o Micro Memaory Card
Cut 4
5 copy s
[z Paste Crrlsy
----- ~[PLC_2.PROFINET 10-Syste... |-~ x ocie oo

Rename F2

Assign to new DP master 10 controller
Disconnect from DP master system (10 system
[# Highlight DP master system [ 10 system

Go to topology view
pology

Compile 4
Download to device 2
& Goonline Cirl+K
&Y Go offine Ctrl+M
%/ Online & diagnostics Ctrl+D

B Assign device name

Showcatalog CirleShift+C
[=# Export module labeling strips...

[§] properties AltsEnter

1. Right click on AP-1-PN from the Network view
2. Click on Device Configuration from the right click menu.

The Device Configuration tab will be displayed as shown below Step 3.
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Step 3
|§ Topology view Ié Network view |‘|‘ Device view |_
a* EIECETRE 2 | ] Device overview |
¥ Module .- |Rack [Slot |address  Q address |Type
= oapk [ o K.
» PNHO Interface o 0x1 a [
CPXAPA-PN-MIZ_1 o 1 o
¥ CRXAP--4IOL-MIZ_1 o 2] (<
CPXAPH-HOL-MI 2 ] 21 CPX...
E 10-Link Infout 2/ 2 Byte + PQI o 2Port1 0.2 0.1 10-...
- Port deactivated o 2Port2 Por..
[ Fort deactivated_1 0 2 Port3 Far...
[ Port deactivated_2 o 2 Port 4 Par...
CPX-AP--BDHMS-3P_1 o 3 3 CPX...
o 4
] 5
] 6
o 7
s -
. @ ]

€ Properties

” 10 tags | System constants

[%} info [12] Diagnostics m

J General | Texts |

[Show hardware syztem constant=|
Hame |1ype Hardware identi. Used by Comment.

[@ AP-HPN-CPYX-AP-PREM1Z_1 Hw_SubMadule S 2

1. Click on CPX-AP-I-PN-M12_1 device from Device overview tab.
2. Click on Properties tab to view the CPX-AP-I-410L-M12 properties.
3. Click on System constants tab to find the Hardware id.
4. Find the HW_ID of CPX-AP-I-PN-M12 module from Hardware identifier column.

3.4.8 Determining Hardware ID of CPX-AP-I-410L-M12 10 Link Module.

Step1

* | ] sample_code
i"" Add new device
| ﬁ Devices & networks |
= (1§ PLC_1 [CPU 1215C DC/DC/DC)
[T Device configuration
4 online & diagnostics

Double click on Devices and Networks to go to network view.
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Step 2
n' MNetwork, H Connections Ag Relations i E % i E_[j Q! 3 __l—l\
I 10 system: PLC_2 PROFINET 10-System (100) E :
PLC_2 AP-I-PN
CPU 1516F-3 PN... CPX-AP-1 V1

PI.C 2 Write 10-Device name to Micro Memary Card
Start device tocl
¥ cun Curlex
= Copy culeC
[Tz Paste criey
PLC_2.PROFINET 10-Syste... |- x ok Del
| Rename F2

Assign te new DP master [ 10 contreller
Disconnect from DP master system {10 system
[¥ Highlight DP master system /10 system

| & Go to topology view

Compile 4
Dewnlead to device 3
& Goonline Cer+K
5¥ Go offine CtrlaM
%/ Online & diagnostics CirleD

" Assign device name
[T Receive alarms

Update and display forced operands

Show cataleg Ctrl+Shift+C
H Export module labeling strips...
[ Properties AltsEnter

1. Right click on AP-1-PN from the Network view
2. Click on Device Configuration from the right click menu.

The Device Configuration tab will be displayed as shown below Step 3.

Step 3
‘ [& Topology view |é Network view Hii Device view \_
#rt"i! EE}J.Q! =H Device overview

¥4 Module .. Rack [Slot leddress | Qaddress Type
T v AR 0 o CPX.. |~
b FNAC Interface [} ox1 A [
CPX-APA-PNAN2Z_1 [} 1 x|
*  CPX-AP4-4I0LANIZ_1 0 2 .
CPH-APA-LIOLAN 2 o 21 (Eibde
I 10-Link InfOut 2/ 2 Byte + PQI ] 2Port1 0.2 0.1 10-...
- Port deactivated L] 2Port2 Por...
N Port deactivated_1 ] 2Port3 For...
- Port deactivated_2 0 2Port4 Por...
CPX-AP4-BDI-MB-3F_1 [} 3 3 CPY
[} 4
[} H
0 6
o 7
o 8
- v
. g |

—e————
OL-M12 [CPX-AP4-410L-M
“ General ” 10 tags | System constants | Texts |

|4 Properties |’jl Info I‘jﬂ Diagnostics

[Show hardware system conztant =]

Name | Type Hardware identi. Used by Comment
B APA-PH-CPXAPA4IOL-MIZ_1 Hw_SubModule S 2
1. Click on CPX-AP-1-410L-M12 device from Device overview tab.
2. Click on Properties tab to view the CPX-AP-I-4l0L-M12 properties.
3. Click on System constants tab to find the Hardware id.
4, Find the HW_ID of CPX-AP-I-410L-M12 10-Link master module from Hardware identifier column.
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3.5 Configuring the CPX-AP-A-PN Module

3.5.1 Adding CPX-AP-A-PN module to Network View

Step 1

* | ] sample_code
-'F Add new device
1 ﬁ Devices & netwarks |
» [ PLC_1 [CPU 1215C DC/DCIDC]
[h' Device configuration
14| Online & diagnestics

Double click on Devices and Networks to go to network view .

Step 2

=

E Topology view |5h Network view |[If Device view | Options [E2]

—— = T
el - s M @ 52 | | Networkoverview | Connections | Relations | [« [» d|s
a

= :

:l ¢ | Device Type Addressi.. | ¥ | Catalog 5

* G50 device_1 G5D device [ g

b CPXAPIEN CPX-AP4 V1 : =

Filter | <All= | |@ o

~ 57-1200 station_1 57-1200 station %5 e : ’m E

PLC 2 » PLCI CPU 1215C DCIDOIDC =

CPU1S16F-3 PH... = 57-1500/ET200MP station_1  57-1SO0/ET200MP stati... , =Y e b

P FLC 2 CPU 1516F-3 PNIDP .—‘5‘ .J,s ﬂ

» L[ Drives & starters o

» Ll Network compenents =

» [ W Detecting & Monitoring H

» [ Distributed i g

» [ W Power supply and distributi... [&
» [ Field devices =

r p_[i Other field devices ';'}

-

o

2

=

@
.

1. Click on the Network View.
2. Click on the Hardware Catalog.
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Step 3
==
Options TEE
Of=
-
hd | Catalog g—
BT Ok
(=]
[ Filter  Profile: [ <All- [+ L
» [ Controllers A =
» [ Hha
» [i FC systems =
» [§i Crives & starters i
» [l Network components g
» [l Detecting & Monitoring 2'
» [l Distributed 1O =
» [l Power supply and distribution B
» [l Field devices
[ Other field devices '[?
T e ; =
» L@l Additional Ethemnet devices 4
([l PROFINET IO E
b [ Drives R
¢ [l Encoders -
] I'“_- Gateway L
» [ 1o =
b (@ Sensors E
ov [ valves 3
w [jjj Festo ﬁ
~ [ Festo CPRAP-A =l T
[ crcrpavt 2
CPH-AP-AFO W1 =
el lE
w | Information
Device: i
CPX-AP-AVT
Article no.: |CP)(-\AM e
Version: | (GSDMLA2 44-FESTOCPX-AP-#-20250210{ 7 |
v

Select Other field devices from Hardware catalog menu.

Select PROFINET 10 from the other field devices drop down menu.

Select Valves from the PROFINET 10 drop down menu.

Select Festo from the 10 drop down menu.

CPX-AP-A V1 module can be viewed under the Festo CPX-AP-A folder.

Click on the dropdown arrow, then select the updated version of GSDML (V2.35 or above).

AN S
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Step 4

Sample_code » Devices & networks

£v newwork 1§ connections

PLC 2
CPU 1516F-3 PN...

*] B relsions 12 M W EH[EH Qs

CPX-AP-A-PN
CPX-AP-A V1

Not assigned

FEsTD

Drag and drop CPX-AP-A V1 module to network view.

Step 5

LE Topology view ‘ﬁh Network view M Device view |

Software Configuration

Options
Network overvi{ 4 | » g
¥4 Device v | Catalog
~ GSDdevicel |[Search- ik [iaf]|
R AR PN Filter  Profile: | <All> e
T S71200statio. Eir_i Drives & starters ’E“
bR » [ Network components
~ S71500/ET200.. | = =
5 an » [[§l Detecting & Menitoring
= + [ Distributed 110
Sleo=nESl ) T Power supplyand distrbution
P CPX-AP-APN R 5
¥ L Field devices
~ [l Other field device:
- » [ Additional Ethernet devices
o) ~ [ PROFINET IO
e » [igj Orives
*e, » [l Encoders
".‘ » [ifi Gateway A
L ., » [(mio 1
< "._ » [l Sensors
I e, lmvakes
L v, ~[@Festo
"+ r [ Festo CPxaPA
ol crxeApAVE
[l criApaFo v
» [ PROFIBUS DF
» @ PROFIBUS PA =

gf Network E__E Connections [-II.II;_;ru ectior |v| g Relations

[t

T ERRE

PLC 2 CPX-AP-A-PN
CFU 1516F-3 PN__. CFX-AF-A V1
PLC 2

::l-.—m|

|PLC_2 PROFIMET I0-Syste. .. ke

Connect the S7-1500 PLC to CPX-AP-A-PN module. In the example the CPX-AP-A-PN module is connected to

PROFINET interface[X1] of S7-1500 PLC.

Application Note — CPX-AP-.-PN with Siemens PLC through PROFINET - 1.60

Page 31 of 68



Software Configuration

3.5.2 CPX-AP-A-PN IP Address Configuration

Step 1

¥ newwork | ¥ Connections

_dg,nelntions o %i:ﬁﬁ&i =4

2 10 system: PLC_2 PROFINET I0-System (100)

PLC2 CPX-AP-A-PN ——rr=
CPU 1516F-3 PN.... CPX-AP-A V1
FLC_2 {8 Iy Device configuration
1 Change device
[ | Virite 10-Device name te Micro Memery Card
{PLC_2. PROFINET |10-Syste, . Fommmmmmmt start device tool...
¥ cut CarlaX
35| Copy Crrl+C
Tz Paste Crl+v
¥ Delete Del
Rename F2
Assign to new DP master | 10 contraller
Disconnect from DP master system /10 system
[ Highlight DP master system /10 system
& Go to topelegy view
Compile »
Download to device »
& Goonline Crlak
o Cooffine Ctrlah
14| Online & dizgnostics Cul+D
18" Assign device name
Re: ms
Up a ed eperan:
Show catalog Ctrid+ShiftsC
[ Export medule labeling strips...
© ———

1. Right on AP-A-PN from the Network view
2. Click on Properties from the right click menu.

Step 2

[’ Properties |* Info & | %) Diagnostics

General || 10 tags |‘ System constants |Text5 |

» General Eth dd
= PRDFINETlnLeﬁa:E|XI|o emetaddesses
General Interface networked with

Ethemet addresses
¥ Advanced options Subnet: |PNIE_2 [~]
Identification & Maintenance

Module parameters

Shared Device Internet protocol version 4 (IPv4)

(=) SetIP address in the project

IP address:

]

Subnetmask: ||} c
[¥ Synchronize router settings with 10 controller

[ use router

Router address: | 0 0 0 o

() IP address is setdirectly atthe device

PROFINET

E Generate PROFINETdevice name automatically

FROFINET device name: |cpx-apa-pn

Select General from Properties tab.
Click on PROFINET interface [X1] to open the interface Manu.
3. Enterthe required IP address on the IP address and Subnet mask field.

9 Note

e |P address of the PROFINET interface of CPX-AP-A-PN module , S7-1500 PLC must be in same
range.
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3.5.3 Assigning PROFINET Name to CPX-AP-A-PN Module

Step 1

CPX-AP-A-PN
CPX-AP-A V1

PLC 2

IO-Sy ste... F—-—-—-—.—-—-—-‘

FESTD

. Y Device coﬁi uraticn
) § 9

Change device

Virite 10-Device name to Micre Memeory Card

Start device tool
¥ cut Ctrl+X
5| Copy Curl+C
Tz Paste Curl+v
¥ Delete Del
Rename F2

Assign to new DP master /10 controller
Discennect from DP master system /10 system
[V Highlight DP master system /10 system

& Go to topology view

Compile 4

Download to device »
& Goonline Ceri+K
&Y Go ofiline Ctri+M
Q| Online & diagnoestics Ctri+D
) csign device pome
| Receive alarms

Update and display forced operands

Show cataleg Cerl+ShifteC

‘= Export module labeling strips...

g Properties Alt+Enter

1. Right click on AP-A-PN from the Network view
2. Click on Assign device name from the right click menu.

The Assign device name tab will be displayed as shown below Step 2.
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Software Configuration

Step 2
Assign PROFINET device name. 5 X

Configured PROFINET device
PROFINETdevice name: | cpx-2p-2-pn [~
Device fype: | CPX-AP-AVI |

Online access
Type of the PGIPC interface: [®_PritE [~
PGIPC interface: E‘ Intel(R) PRO/1000 MT Desktop Adapter ’:\ @__@

Device filter
[V Only show devices of the same type
["] Only show devices with bad parameter settings

[} Only show devices without names

Accessible devices in the network:
IP address MAC address Device PROFINET device name Status
192.168.0.3 00-0E-FO-85-77-8B  Festo CPX... cpxap-a-pn oK

= Q-
o[ Update list | | Assignname |

Click on Update List to scan the accessible devices in the network.

Once the scan is completed the CPX-AP-A-PN module will be appear on the field.
Select the CPX-AP-A-PN device from accessible device column.

Click on Assign name to assign the device name.

Click on Close to Finish the Assigning device name.

1.
2.
3.
4.
5.

3.5.4 Finding the order of CPX-AP-A devices in Web Server

CPX-AP web server cpxx-ap-a-pnxb12075 / 192.168.0.3

Home

AP topology Device information

AP module

Diagnosis

PROFINET / 1&M

Ethernet CPX-AP-A-PN-M12 [ = |

Report MC: 12417 Product Key: NPLXM768MTT OrderNumber: 8129241
SW: 159 HW: 1
PS:240V PL:241V

A \I4 2

CPX-AP-A-12DI14DO-M12-5P
MC: 12290 Product Key: JXLZLSLK53N OrderNumber: 8129111
SW: 1.117.6 HW: 2
PS:241V PL: 240V
Inputchannels: 12 Inputbytes: 2
Outputchannels: 4 Outputbytes: 1

CPX-AP-A-410L-M12 [ =]
MC: 12309 Product Key: HNBDRBV.JM42 OrderNumber: 8129114
SW:1.6.6 HW: 1
PS:241V PL: 240V
10 bytes per port: 4

IOL-D 1: Deactivated
I0L-D 2: Deactivated
I0L-D 3: Deactivated
I0L-D 4: Deactivated

1. Open CPX-AP Web server using Festo Automation Suite.
2. The webserver is displayed as shown above and In our example the CPX-AP-A devices are connected in
the following order.
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3.5.5 Configuring CPX-AP-A Devices in TIA Portal.

Step 1

* | ] sample_code
"r" Add new device
| iy Devices & networks ]
= [/ PLC_1 [CPU 1215C DO/DC/DC]
[T Device configuration
14| Online & diagnestics

Double click on Devices and Networks to go to network view.

Step 2
I 10 system: PLC_2 PROFINET IO
PLC_2 CPX-AP-A-PN ——
CPU 1516F-3 PN... CPX-AP-A V1
PLC 2 |
- ¥ = m Device configuration

Change device
Write |0-Device name to Micro Memaory Card

Ememmcmm—eacal PLC_2.PROFINET 10-Syste. ., o Start device tool

Cut Cirl=x
E=| Copy Cul+C
[ Paste Crrl=v
¥ Delete Del
Rename F2

Assign to new DP master/ 10 controller
Disconnect from DF master system /|0 system
[ Highlight DP master system /10 system

f Go to topology view

Compile b

Download 1o device »
& Goonline Ctrl=k
&Y Go offline Ctrl+M
[ Online & diagnostics Curl+D
& Assign device name

Receive alarms

Update and display forced ocperands

Show cataleg Ctrl+Shift=C

[ Export module labeling strips...

g Properties Alt+Enter

1. Right click on AP-A-PN from the Network view
2. Click on Device Configuration from the right click menu.

Device Configuration tab will be displayed as shown below Step 3.
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Step 3

E Topology view HA Network view li.i Device view l

[ CPRAPAPN [CPXAPA V] fﬂf’gﬂjﬂ; cH[ ] ® e

Device overview I

w Module

e
> PNHO Interface

(= T~ B - T O — R - R - .~ - BT -

bojejed arempiey

51003 LU0 =]

| Device overview
- ﬂIModule L \mk slot 1l address IQ address ,Type Article number éFim'n.~ - % l Catalog
v CPXAPAPN (] 0 CPX-AP-AVI CPX-AP-A A|||Search> [t it
» PNAO Interface o oxi CPXAPAPN @ riter  Profe: [All [
v CFX-AH\-PN—MIZ_'I‘.... 0 1 CPX-AP-APN-MI2 8129241 » mHeod module 7]
CPXAPAPNAMI2 "0 11 CPXAPAPNMIZ 8129241 0, =
= Diagnosis structure o%e o 12 2.14 Diagnosis structure » [1@ Analog Modules
Status bits 0 ia. 15 Status bits (3@ Digital Modules
o 14 %
= .
(2] 0 15 %
CPX-AP-A-12D14DO-M12-5P... 0 2 0.1 .0. 0 CPX-AP-A-12D14DO... 8129111
11 v CPX-AP-A4IOL-M1 2_“ Taa, 0 3 .Q. CPX-AP-A4IOLMI2 8129114
I CPX-AP-A-IOLM12 ‘Fea, 21 *s, CPXAPAIOLMI2 8129114
10-Link InfOut 2/2 Byte v ° 3P, 16.18 1.2 %QLinkiniOut 2/2...
Port deactvated s, 0 3por2 ¥a, Porc¥igactivated  Portdeactivated
Port deactivated_1 *9 3Port3 Yo, Port deactiyated Port deactivated
Port deactivated_2 o,  3Pors '... Port deacti Port deactivated
( ‘.‘ 4 Y& %o, =
b4 [ OT s ‘e 5
— . * * .
* 0 6¢ - *
* * o *
Q 79 . *e
= — - .
o, e .
* . Q.
b 0 % 9 A s
B .
o ‘e
o
0o
| D [ Interface Modules
i o I crxApApNCU
I 2 Sl CPXAPAPNAI2
o A4 (18 10-Link Master Modules o
a 9 * Jil cPx-AP-A4I0LAMI2
g 9 % - Il cPX-API<IOLAMI2
e 0 1Y, - — . » [l Preumatics MPAL
- L =0 — 1 5 » [ Preumatics MPAS
= 9 21 A ’.. » [l Preumatics VTSA
i 9 22 A 1 » [ Pneumatics VUG
e 0 2 *e .- » (18 Pneumatics VTUX
<] ] e % Il universal IniOut 2/ 2 bytes
% '.‘ . Universal IniOut 4/ 4 bytes
‘, * - Universal InlOut 6/ 6 bytes
% *e Submodules
% %
*
" s Festo 10-Link Devices
‘0’ o5 10-Link digital 10
. 10-Link generic Devices
0’ *
*
*
*
*
*
*
*
*
*
*
.
*
*
.
Status bits with qualifier
» EVaIve Counters v
> |Information
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Click on Hardware Catalog from the Device configuration tab.

Expand Module to find all the available CPX-AP-A devices.

Expand the Interface Modules to locate the CPX-AP-A-PN-M12 module. Then, drag and drop the CPX-
AP-A-PN-M12 module under the CPX-AP-A-PN in slot 1.

Expand the 10-Link Master Modules to locate the CPX-AP-A-4I0L-M12 Master module. Then, drag and
drop the CPX-AP-A-410L-M12 Master module under the CPX-AP-A-PN in slot 3.

Expand the Submodules to locate the diagnosis structure and status bits. Then, drag and drop the Di-
agnosis structure and Status bits submodule.

Expand the 10-Link generic devices to locate the 10-Link telegram; then, drag and drop the required 10-
Link telegram under the CPX-AP-A-410L-M12 in the ports to activate them. If any ports are not in use,
deactivate the remaining ports.

9 Note

e The I/0 modules highlighted in the image can be configured using the same steps shown above.
Configurations may vary depending on the network setup. For example, refer to the steps in the
image above to add more modules to the network or under the main module.

Finding the Slot and Sub Slot Number of CPX-AP-A Devices

Consider the following CPX-AP-A devices connected in the network. An SMS device is connected to the first port
of the CPX-AP-A-410L-M12 |0 Link Master Module. The slot and sub-slot numbering will be as shown below.

Device overview

¢ Module . |Reck Slot | address | Q address | Type Aricle number
T CPXAPAPN 0 o CPY-AP-AV CPEAPA
» PMNHO Interface 0 ox1 CPY-AP-APH
T CPX-APAPNAMIZ_1 o 1 CPY-AP-APH-A 2 8129241
CPY-AP-A-PH-A 2 0 11 CPY-AP-A-PH-AH 2 8129241
Diagnesis structure 0 12 2.4 Diagnesis structure
Status bits 0 132 15 Status bits
0 14
0 15
CPX-AP-£4-12D14D0-00 2-5P_1 o 2 0..1 1] CPM-AP-A-12D14D0O... 8129111
* CPM-AP-A-4I0L-M12_1 o 3 CPY-AP-A-4I0L-M12 8129114
CPYM-AP-A-310L-h12 0 31 CPY-AP-A-41OL-M1 2 8129114
10Link InfQut '.’I'JE}-’EE = PQI 0 I Port1 16..18 1..2 10-Link InfQut 212 ..
Port deactivated 0 3 Port 2 Port deactivated Port deactivated
Port deactivated_1 0 3 Port3 Port deactivated Port deactivated
Port deactivated_2 0 3 Port4 Port deactivated Port deactivated
0 4

Determining Hardware ID of CPX-AP-A-PN-M12 Module

Step1

* | ] sample_code
ﬁ"* Add new device
1 ﬁp_, Devices & netwarks |
w [ PLC_1 [CPU 1215C DC/DCIDC)
I Device configuration
X%/ Online & diagnestics

Double click on Devices and Networks to go to network view.
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Step 2
B 10 system: PLC_2 PROFINET IO
PLC 2 CPX-AP-A-PN
CPU 1516F-3 PN... CPX-APF-A V1

PLC 2 —
— MW
Change device

Wirite 10-Device name to Micro Memaory Card

Foswm——wm—e—w— PLC_2 .PROFINET 10-Syste... rosmmmecwec ™ | oo device tool

Cut Cirl=x
% Copy Ctrl+C
() Paste Curlsv
¥ Delete Del
Rename F2

Aszign 1o new DP master ! 1O controller
Disconnect from DF master system [10 system
[ Highlight DP master system /10 system

; Go to topology view

Compile b

Download to device b
& Goonline Ctrl+k
[" Go offline crrl+hd
4] Online & diagnostics Curl+D
" Assign device name

Receive alarms

Update and display forced operands
Show cataleg Ctrl+ShiftsC
'_-|-> Export module labeling SUips...

g Properties Alt+Enter

1. Right click on AP-A-PN from the Network view
2. Click on Device Configuration from the right click menu.

The Device Configuration tab will be displayed as shown below Step 3.
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Step 3

Software Configuration

|5'" Topology view U@ Network view

rm‘ Device view \_

gt [ CPAP-APN [CPXAP-AVI] | A =) Device overview

_ﬂl Madule .. Rack [Slot  [laddress @ address|Type Article number
’i@  CPRAPAPN o (1] CPXAP-AV] CPY-AP-A 1]
Q‘? » PNHO Interface o 0x1 CPXAPAPN
(g{-"- > CPYAPAPNAMIZY o 1 CPXAPAFNMIZ 8129241 -
CPXAPAPNM 2 o 11 CPXAPAPNMIZ g129241
Diagnosis structure [ 12 2.14 Diagnosis structure B
Status bits o 13 15 Status bits
o 14
: CPX-AP-#-12DI4D0-M12-5P_1 o 2 .1 o CPX-AP-A-12DI4D0... 8129111
v > CPXAPAIOLMI2 1 o 3 CPX-APAHIOLMIZ 8129714
k CPX-AP-A-HOLAM 2 o 31 CPX-APAIOLMIZ 8129114
10-Link InfOut 2i 2 Byte « PQI o 3Port1 16..18 1.2 10-Link InfOut 212 ..
Portdeactivated o 3Port2 Port deactivated Port deactivated
Portdeactivated 1 L] 3Port3 Portdeactivated Port deactivated
Fort deactivated_2 [} 3Portd Fort deactivated Port deactivated
o 4
o 5
o 6
o 7
o B ~
T ]

CPX-AP-A-PN-M12_1 [CPX-AP-A-PN-M12]
JGeneral ﬂlDTags |Syslemconnants lTexts |

I'jl Info I@ Diagnestics | s v

[Show hardware system constang=]

' Name | Type Hardware identi. |Used by | Comment
2 CPXAPAPN-CPXAPAPN-MIZ 11 Hw_SubModule 268 PLC2
B CPXAPAPN-CRXAPAPII2_] Hi_SubModule [EEE e
B CPEAPAPN-CPXAP-APN-MIZ_1-Diagnosis_struct..  Hw_SubModule 269 PLC_2
:ga CPY-AP-APH~CPX-AP-APNA 2_1~5tatus_bits Hw_SubModule 270 PLC_2
1. Click on CPX-AP-A-PN-M12_1 device from Device overview tab.
2. Click on Properties tab to view the CPX-AP-A-410L-M12 properties.
3. Click on System constants tab to find the Hardware id.
4. Find the HW_ID of CPX-AP-A-PN-M12 module from Hardware identifier column.

3.5.8 Determining Hardware ID of CPX-AP-A-410L-M12 10 Link Module.

Step1

* | ] sample_code
i'? Add new device
1 ﬁ Devices & netwarks |
» [ PLC_1 [CPU 1215C DC/DCIDC]
Y Device configuration
4| online & diagnestics

Double click on Devices and Networks to go to network view.
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Step 2

Q10 system: PLC_2 PROFINET IO

PLC 2 CPX-AP-A-PN p—
-
CPU 1516F-3 BN... CPX-AP-AV1
Rc2

Change device

Write 10-Device name to Micro Memary Card

PLC_2.PROFINET 10-Syste... Start device tool
X cuw CulsX
15| Copy Cul+C
[z Paste Culsv
¥ Delete Del

Rename F2

Assign to new DP master /10 controller
Disconnect from DP master system /10 system
[@ Highlight DF master system /10 system

& Go to topology view

Compile »
Cownload to device »
’ Go online CrrlsK
&Y Go offiine Ctril+M
4| Online & diagnostics Cul-D

B Assign device name
[] Receive alarms
Update and display forced eperands
Show cataleg Ctrl+Shift+C

[<» Export module labeling strips...

g Properties Alt+Enter

1. Right click on CPX-AP-A-PN from the Network view
2. Click on Device Configuration from the right click menu.

The Device Configuration tab will be displayed as shown below Step 3.

Step 3

|§ Topology view Hé Network view ii'f Device view ‘

de [rapamicraravt) [v] G B (&) = | [ Device overview |
& 2 module ~ Rack Slot |laddress | Qaddress Type Aricle number
& s v CPXAPAPN o ) CPIAP-AVT CPX-AP-A [~
& b PHHO Interface 0 oxt CPGAPAPN
@-p" T CPXAPAPNMIZ_1 0 1 CPUGHPAPNMIZ 8129241 =
CPH-AP-APNANT2 o 11 CPUAPAPNAMI2 8128241
Diagnosis structure o 12 2.4 Diagnosis structure
Statws bits o 13 15 Status bits
o 14
E o 15
. CPX-AP-A-12DI4DO-M12-5P_1 o 2 0.1 o CPX-AP-A-12DI4DO... 8129111
o ~  CPX-AP-A-4IOLA 2_1 o 3 CPXAP-AIOLMIZ 8129114
- CPH-AP-AHIOLMI 2 o 31 CPX-AP-A4IOLMIZ 8129114
10-Link InfOut 2i 2 Byte + PQI o 3Port1 16.18 1.2 I0-Link InfOut 272 ...
Port deactivated o 3Port2 Port deactivated Port deactivated
Port deactivated_1 o 3Port3 Portdeactivated Port deactivated
Port deactivated_2 o 3Port4 Portdeactivated Port deactivated
o 4
o 5
o 6
o 7
o ~
3 ]
CPX-AP-A4IOL-M12_1 [CPX-AP-A-4IOL-M12] [l Properties  |%} Info | %) Diagnosties |~
General 10 tags | System constants [ Texts |
Show hardware system constant =
Name [Type Hardware identi. |Used by Comment
B CPXAPAPN-CPXAP-ALIOLMI2_1_1 Hw_SubModule 27 PC2
(B CPHAP-APN~CPX-AP-A-LIOLMI2_1 Hi_SubModule EE Fic_z
2 CPXAPAPN-CPXAP-A4IOLMI2_1~10-Link_In_Out..  Hw_SubModule 272 PLC_2
3 CPXAPAPN-CPXAPALIOLMI2_1-Port_deactivated  Hw_SubModule 273 PC2
B CPXAPAPN-CPXAP-AIOLMI2_1~Port_deactivat..  Hw_SubModule 274 PC2
B CPXAP-APN-CPH-AP-AIOLMI2_1-Port_deactivat..  Hw_SubModule 275 PLC_2

Click on CPX-AP-A-410L-M12 device from Device overview tab.

Click on Properties tab to view the CPX-AP-A-410L-M12 properties.

Click on System constants tab to find the Hardware id.

Find the HW_ID of CPX-AP-A-410L-M12 I0-Link master module from Hardware identifier column.

N W N P

Page 40 of 68 Application Note — CPX-AP-.-PN with Siemens PLC through PROFINET - 1.60



3.6

Step 1

Software Configuration

Adding CPX-AP_Festo_Lib Library into TIA Portal

Download the CPX-AP_Festo_Lib_V1.6 library file from the Festo Support Portal and save it in an appropriate

folder on your PC.

Step 2
Project Edit View Insert Online | Options |Jools Window Help
5f (Y Bl saveproject | @b ¥ 72| ] Y Settings

. Support packages

Manage general station description files (GSD)
Start Automation License Manager

Devices |

#] Show reference text

(i} Global libraries »

ne o Gooffine | fp IN R > — ]

evices » AP-I-PN [CPX-AP-I V1]

¥ | ] Sample_code w

ﬁ Add new device

Click on Options menu from top menu bar.
Expand the Global libraries options.
Click on Open library to open the library file.

9

1.
2.
3.
Step3

E Open global library

(¥ Create new library. ‘

¥ Open Iibrary...‘,

Look in: | = CPX-AP_Festo_Lib_V16 ~| @ e @
| /\ Mame Status Date modified
‘ AdditionalFiles &) 29-09-2025 15:18
SorE M @) 29-00-2025 15:18
- System @) 29-08-2025 15:18
TP ) 29-08-2025 15:18
Deskto UserFiles @) 20-09-2025 15:18
t| ] CPX-AP_Festo_Lib_V1.6.al14 () 29-09-2025 14:55
Libraries
This PC 9
Ny, Flename: | CPX-AP_Festo_Lib_V1.6.4l14 “| [ open |
Files of type: Global library w Cancel
B Open as read-only

1. Choose the path where the library is saved in the system.
2. Select the Library file from Open global library window.
3. Click on Open to import the library to Global libraries.
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Step 4
~ | Global libraries
U= S 6 &
Mame
» L] Buttons-and-Switches

» LI

Leng Functions
Monitoring-a nd-control-objects

Documentation templates

bl

CPX-AP_Festo_Lib_V1.6_V20

-

1.
2.
3.

» [ii] stDiagnostics
o- i:z| 57-1500

=) Types
w t:| 57-1200
¥ |tz FunctionBlocks
» [ 7 CPXAP_Diag
r B CPXAP_IOLink_Parameter
b :_! CPXAP_Parameter
» |17 10Link_typeDiagnostics

* |tz FunctionBlocks

» [ 7 CPXAP_Diag

¥ CPXAP_|OLink_Parameter
b :_j CPXAP_Pararmeter

» [l 10Link_typeDiagnostics
]

|17} stDiagnostics

Status Version

=
=2
r——
& E
%
—'
o
w
=
=
=
B
—'
o
“w
-
"
V160 L
V160 L
i
V1. =
z
V1. g
V1.60 E
3
V1.60 =
V1.60 &
V1.6.0 =
V160
V1.6.0

Click on Libraries to view the opened library.
Expand CPX-AP_Festo_Lib_V1.6 to find the all Library folders.
Expand Types folder to find the Library sub folders.

The Library sub folder S7-1200/1500 has following Blocks and Supporting files.

For S7-1200 and S7-1500 integration with CPX-AP devices, Library has 3 Function Blocks and 2 User data type
file namely.

Function Blocks

1. CPXAP_Parameter
2. CPXAP_IOLink_Parameter
3.
4. CPXAP_Diag

User Data Type
1. 10Link_typeDiagnostics
2. stDiagnostics
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3.7 Adding Function blocks and Supporting files to Program

B Aaa new aevice
gy Devices & networks

~ [ PLC_1 [CPU 1517TF-3 PN/DF]

[IY Device configuration
4] online & diagnestics
@ Safety Administration
» [E@ sofware units p——"
= [ Program blocks 4¢* ™~
B Add new black
4 Main [0B1]
@ CPXAP_Diag_DB [DB2]
& FOB_RTG1 [08123]
4+ Main_Safety RTG1 [FB1]
@ Mein_Safety RTG1_DE [DB1]
~ [&] 57-1500
~ [&] FunctionBlocks
48 CPXAP_Diag [FB3]
4B CPXAP_IOLink_Parameter [FB4]
4 CPXAP_Parameter [FB2]
» [ System blocks
» [ Technology objects
» [ External source files
b [ PLC tags
= [ PLC data types
i Add new data type
~ [%] 57-1500
= [&2] FunctionBlocks
] 10Link_typeDiagnestics
] stDiagnostics

Software Configuration

GFdhuEDE 8RR
Name

» LU Buttons-and-switches

» LU Long Functions

» LU Monitoring-and-control-objects
» L] Documentation templates

Status | Version

o)
=
&
3
S
)

~ L] cPx-AP_Festo_Lib_Vi 6 V20

~ H1pes

~ [&] 571200
w [i:] FunctionBlocks
» [ 7 CPxAP_Diag
» [T CPXAP_IOLink_Farameter
» [ CPxAP_Parameter
~, > Link_typeDiagnostics
~ + [} stDiagnostics

"—5 57-1500
=[] FunctionBlocks
{7 cPxaP_Diag
7 CPXAP_IOLInk_Parameter
PXAP_Parameter
Link_typeDiagnostics

i sthiagnostics
» [ Master copies
» [afl commen data
» || Languages & resources

Drag and drop the Folder S7-1500 from the Library to the folder Program Blocks in the project.

9 Note

SU|-ppy (e

V160
V160
V160
V160
V160

V160
V160
V160
V160
V160

e Depending on the type of PLC CPU configuration used, the user can drag and drop the li-
brary file into the program block. Two types of function blocks are available: S7-1200 and

S7-1500.
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4 CPX-AP_Festo_Lib Library Function Blocks

4.1 CPXAP_Parameter

CPXAP_Parameter function block used to read and write a Parameter in CPX-AP modules. Parameters can access
through ISDU (Index Service Data Units) values. The function block looks like below.

B2
"CPXAP_Parameter”

— EN ENO —
xDone —
— xExecute xBusy =
xError =4

ICPX_AP_HWID iReadLength

uiStatus

uiSlotNumber uiErrorCode

udiParameterlD
uiParameter
Instance

- xReadWrite

uiDatalLength

pData

4.1.1 CPXAP_Parameter Block In-Out Variables

In-Out Variables Data Type

Description

pData VARIANT

Variable to be Read/Written with the corresponding
Parameter Data Type.

Example : If the User wants to read or write a Param-
eter which is of the Data Type Integer, then a varia-
ble of the Data Type Integer must be linked to
pData.

Table 4.1: CPXAP_Parameter Block In-Out Variables description
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4.1.2 CPXAP_Parameter Block Input Variables

CPX-AP_Festo_Lib Library Function Blocks

Input Variables Data Type Description

xExecute BOOL TRUE - Parameter Read/Write

iCPX_AP_HWID HW_ANY Hardware ID of CPX-AP-.-PN-M12 module.
Refer Chapter 3.4.7 or Refer Chapter 3.5.7 to deter-
mine the Hardware ID of CPX-AP-.-PN-M12 module.

uiSlotNumber UINT Slot Number of the device whose Parameter is Read
or Write.
Refer Chapter 3.4.6 or Refer Chapter 3.5.6 to deter-
mine the Slot number of the CPX-AP devices con-
nected in the Network.

udiParameterID UDINT ID of the Parameter that needs to be read or written
to. Refer the CPX-AP-.- device Manuals to get to
know the Parameter ID.

uiParameterlnstance UINT Instance of the Parameter.
Refer the CPX-AP-. device Manuals to get to know
the Parameter Instance.

xReadWrite BOOL FALSE — Read Parameter.
TRUE - Write Parameter.

uiDatalength UINT Number of Bytes of data to be Read or Written using

the Function Block.

Table 4.2: CPXAP_Parameter Block Input Variables descriptions
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4.1.3 CPXAP_Parameter Block Output Variables

Output Variables Data Type Description
xDone BOOL TRUE - Parameter Read or Write Finished..
FALSE- Parameter Read or Write not yet finished.
xBusy BOOL TRUE - Parameter Read or Write started.
FALSE - Parameter Read or Write not yet started or
it‘s completed.
xError BOOL TRUE — Parameter Read or Write has an error.
FALSE - No error during Parameter Read or Write
iReadLength INT Number of bytes of Parameter Data read.
uiStatus UINT Status of Read or Write operation.
The below status values are in Decimal.
1 - Parameter Read or Write successful.
67 — Status Error. Parameter Read or Write Failed.
uiErrorCode UINT Gives the error code of the error occurred during Pa-

rameter Read or write .
The below error code values are in Decimal.
1 —Invalid Parameter ID given.

8 — Invalid Data Length given .

Table 4.3: CPXAP_Parameter Block Output Variables descriptions

4.2 CPXAP_IOLink_Parameter

This Function block is used to read & write Parameter in sub-modules of CPX-AP-.-410L-M12. User can either
read or write one 10-Link Parameter in single execution. 10-Link Parameters are access through ISDU (Index Ser-
vice Data Units). The CPXAP_IOLink_Parameter function block looks like below.

@B1

“CPXAP_IOLink_Parameter”

= EN

= xExecute
HW_ID
iport

= xWrite
ilndex
iSubindex
VWriteData
Length

timeout

pData
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CPX-AP_Festo_Lib Library Function Blocks

4.2.1 CPXAP_IOLink_Parameter Block In-Out Variables

In-Out Variables

Data Type

Description

pData

VARIANT

Variable to be Read/Written with the corresponding
Parameter Data Type.

Example : If the User wants to read or write a Param-
eter which is of the Data Type Integer, then a varia-
ble of the Data Type Integer must be linked to
pData.

Table 4.4: CPXAP_IOLink_Parameter Block In-Out Variables description

4.2.2 CPXAP_IOLink_Parameter Block Input Variables

Input Variables Data Type Description

xExecute BOOL TRUE - Parameter Read/Write

HW_ID HW_ANY Hardware ID of CPX-AP-.-410L 10 Link Master mod-
ule. Refer Chapter 3.4.8 or Refer Chapter 3.5.8 to
determine the Hardware ID of CPX-AP-.-410L 10
Link Master module.

iPort INT The port of the CPX-AP-.-4I10L |0 Link Master module
to which the 10 Link device is connected.

ilndex INT Index of the Parameter of |0 Link device.
Refer 10 Link device manual.

iSubIindex INT Sub Index of the Parameter of 10 Link device.
Refer |0 Link device manual.

xWrite BOOL FALSE — Read Parameter.
TRUE - Write Parameter.

iWriteDatalLength INT Number of Bytes of data to be Read or Written using
the Function Block.

timeout Time Time after which a command is cancelled

Table 4.5: CPXAP_IOLink_Parameter Block Input Variables descriptions
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CPX-AP_Festo_Lib Library Function Blocks

4.2.3 CPXAP_IOLink_Parameter Block Output Variables

Output Variables Data Type Description
xDone BOOL TRUE - Parameter Read or Write Finished..
FALSE- Parameter Read or Write not yet finished.
xBusy BOOL TRUE - Parameter Read or Write started.
FALSE - Parameter Read or Write not yet started or
it‘s completed.
xError BOOL TRUE — Parameter Read or Write has an error.
FALSE - No error during Parameter Read or Write
iReadLength INT Number of bytes of Parameter Data Read.
wStatus WORD Status of Read or Write operation.
Refer Chapter 4.2.4 for detailed information.
diagnostics IOLink_typeDiagnostics Detailed diagnostic information of the FB.
Refer Chapter 4.2.5

Table 4.6: CPXAP_IOLink_Parameter Block Output Variables descriptions

4.2.4 wStatus

The wstatus output the current status and any errors, while the diagnostics output provides a diagnostic struc-
ture with detailed information in the event of an error.

Status Value Status Description
16#0000 Operation completed, no warning and no further details
16#7000 No operation in progress (initial value)

First call after input of a new command (rising edge on "exe-
16#7001 cute")
16#7002 Subsequent call
16#8201 Unsupported port
16#8202 Unsupported index
16#8203 Unsupported subindex

The length at the "writeLen" Parameter does not match the
16#8205 data record that will be written

The |10-Link master has reported an error code, see "diagnos-
16#8401 tics"
16#8402 Received data record does not match operation
16#8403 Operation could not be completed in the specified time
16#8600 Internal state machine has reached an undefined state
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CPX-AP_Festo_Lib Library Function Blocks

Status Value Status Description

16#8601 System function WRREC reports an error, see "diagnostics”
16#8602 System function RDREC reports an error, see "diagnostics"
16#0000 Operation completed, no warning and no further details

Table 4.7: wStatus descriptions

4.2.5 Diagnostics

In the event of an error, the diagnostics output gives detailed information about the pending error.

Status Value Status Description
Last status code of the interface Parameter "sta-
status tus" of the FB.

subfunctionStatus

Status of system functions RDREC/WRREC or error
code from 10-Link master (%W1: Error code from 10-
Link master, %WO: ISDU error code). For detailed in-
formation, refer to the Online Help for the system
function in question, or the device manual of the |0-
Link master/device.

stateNumber

State of the FB's state machine in which the error
occurred.

Table 4.8: Diagnostics descriptions

43  CPXAP_Diag

The CPXAP_Diag function block performs automated diagnostic monitoring of Festo CPX/AP modules. It contin-
uously reads status and error information from connected modules and detects faults.

%FE3
"CPXAP_Diag”

— EN
— xEnable
HW_ID

ENO —
whctive —

xErrar =

uiErrorCode
sErrar
Description

uiActive Module
uiMumberot
ActiveError

uiLatestDiag
Module

dwLatestDiag
Code
asthodule
Diagnosis
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CPX-AP_Festo_Lib Library Function Blocks

4.3.1

CPXAP_Diag Block Input Variables

Input Variables Data Type Description

xEnable BOOL TRUE = Enable Function Block. <br>Enable sig-
nal to start the diagnosis process.

HW_ID HW_ANY Hardware ID of CPX-AP-.-PN-M12 module.

Refer Chapter 3.4.7 or Refer Chapter 3.5.7 to deter-
mine the Hardware ID of CPX-AP-.-PN-M12 module.

Table 4.9: CPXAP_Diag Block Input Variables descriptions

4.3.2 CPXAP_Diag Block Output Variables

Output Variables Data Type Description

xActive BOOL TRUE = Function Block is enabled. <br>Status
flag indicating that diagnosis is active.

xError BOOL TRUE = An error occurred while reading diagno-
sis parameters. <br>Error flag indicating a di-
agnosis error.

uiErrorCode UINT Numeric code of the last error detected during diag-
nosis.

sErrorDescription STRING Detailed description of the last error related to the
function block operation refer chapter 4.5.1.

uiActiveModule UINT Number of active modules detected in the system.
Used to limit the scan range and validate module
count (max 80).

uiNumberofActiveError UINT Count of modules currently in an error state match-
ing defined criteria.

uiLatestDiagModule UINT Index of the module with the latest detected error.

dwLatestDiagCode DWORD Detailed error code from the latest diagnostic event.

astModuleDiagnosis STRUCT of the type Array Array holding diagnostic information for each mod-

[1..80] of "stDiagnostics"

ule, including error status (xModuleError) and de-
tailed error codes (dErrorCode).

Table 4.10:
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CPX-AP_Festo_Lib Library Function Blocks

4.4 Structure Data Type

4.4.1 stDiagnostics

Structure Variables Type Description

xModuleError BOOL Indicates whether the module has an error (TRUE = error pre-
sent, FALSE = no error).

dErrorCode DWORD detailed 32-bit error code constructed from multiple bytes of
error data, representing the full diagnostic code for the mod-
ule. For additional errors, refer chapter 4.5.2.

Table 4.11: stDiagnostics descriptions

4.5 String Description

4.5.1 sErrorDescription

Status Value Status Description
16#0000 No Error
16#1000 Communication Error/Invalid Hardware ID
16#2000 Invalid Module Count Input
Table 4.12: sErrorDescription descriptions

4.5.2 dErrorCode

Status Value Status Description

16#0000 No Error

16#0801 Device remove or added
Table 4.13: dErrorCode descriptions
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Configuration of CPX-AP Festo Function blocks in TIA Portal

5 Configuration of CPX-AP Festo Function blocks in TIA Portal

5.1 Configuring the CPX-AP Library Function Blocks

Step 1

- | [ PLC_1 [CPU 1516F-3 PN/DF]
[IY pevice configuration
E Online & diagnostics
» IEE Software units
= |- Program blocks
ﬁb' Add new block
4 Main [OB1]

o' [&] 57-1500

b Network 1: ...

L Ll TP
1"-‘ .“!
"’" \.
-
.

+7
= - . -
{tz] FunctionBlocks - ” Call options ¢
P i cie .

I; CP)(AP_Dla-gno.u [FB3] ., —

= CPD(AP_IOLmk_Parameter‘[Em] -

4 CPXAP_Parameter [FE2Q ' Name: CPXAP_Parameter_DB 3 IR
[ Technology objects ) Number: l:lzl
External source files single () Manual

r:a PLC tags
Tu PLC data types

ﬁb' Add new data type
~ [&] 57-1500

¥ [£z] FunctionBlocks

(v v -

7 10Link_typeDiagnostics
] stDiagnaostics

';,[ Watch and force tables

m Online backups

I:.f" Traces

L& oPC UA communication

v v v w w

[, Device proxy data

B¢ Program info

f PLC supervisions & alarms
E] PLC alarm textlists

L instance

@hutomatic

Ifyou call the function block as a single instance, the function
black saves its data in its own instance data block.

more...

o’ oK 1 | Cancel

Expand the §7-1500 and Function Blocks folders to find all the available function blocks.
2. Dragand drop the CPXAP_Parameter block into the Main Program OB; the Call Options window will ap-

pear.

3. Enter the name of the DB instance in the Name field.
Click OK to confirm the name and close the Call Options tab.

The called function block is shown below.

%DB2
“CPXAP_
Parameter_DB"
%B2
"CPXAP_Parameter”
EN ENO
lze — xExecute xDone —izlz¢
iCPX_AP_HWD xBusy — e lie
uiSlotNumber xError =45 lce
udiParameteriD iReadLength
uiParameter uiStatus
Instance :
= - uiErrorCode
£ = xReadWrite
uiDatalLength
pData
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Configuration of CPX-AP Festo Function blocks in TIA Portal

= [} PLC_2 [CPU 1516F-3 PN/DF] =

Type: @ Global DB -
Y Device configuration : |—‘
L Online & diagnostics B Language: DE -
: 8 safety Admi?itwation Organization Number: :
+ (8 Software units block R
~ | Program blocks e — O Manual
» i Add new block (&) Automatic
& Mein [081] :! ,
@ CPXAP_Parameter_DB [DB2] FB bl B D Cuatupslock s
W Dsta_block_1 [DB4] Function block Description:

20 FOB_RTGT [0B123]
0 Main_Safety RTG1 [FB1]
@ Main_Safety RTG1_DB [DB1]
» [E] 57-1500
» [ System blocks
» [ Technology objects Function
b [ External source files
» [@ PLCtags
» [ PLC data types
» (52 watch and force tables
> rj. Online backups

Data blocks (DBs) save program data.

)

fa

» [ Traces Data black
» [ OPC UA communication - more...
' LS > | Additional information
» _J"j}DDEw:e pl-og ata = S —
“ Deta?lE; view = 7 oe ol e ] L e
1. Double-click on Add new block to initiate the creation of a data block for CPXAP_Parameter FB.
2. Select Data Block Type: Choose the option to create a Global Data (DB).
3. Enter the required name for the data block in Name field.
4, Click OK to confirm the DB name and close the Add new block window.

Step 3
Project tree o 4
L Devices |
= u X |2 2 B, B E= "7 Keepactualvalues [gg  Snapshot ) W
CPXAP_Para
v ([ PLC_2 [CPU 1516F-3 PN/DP] A~ Name Data type Start value
IIY Device configuration 41 ¥ Static I :
YL Online & diagnostics R ) Execute [Bool false
@ Safety Administration E " HW_ID |HW_ANY 0
» g8 Software units i @ slot_no |Uint 0
v [ Program blocks S =  ParameteriD |uDInt o
B Add new block =l @@= Instance uint [
4 Main [OB1] 7 @n ReadWrite Bool false
...... B 8 CPXAP_Para (DB3) & 4@ =  Date_Leanth usint 0
@ CPXAP_Parameter_DB [DB2) S |4 = » Data Array{0..10] of Byte
@ Data_block_1 [DB4] 10 €3 = Dene Bool false
&+ FOB_RTG1 [0B123] lams Buy 'Bool false
£+ Main_Safety RTG1 [FB1] 124 = Eror |Bool false
@ Main_Safety RTG1_DB [DB1] 134 = Read_Lenght int 0
» [i] 57-1500 14@s St Uint 0
» & System blocks 15 49 = ErrorCode ‘Uint 0
» [ Technology objects 16 = Add new !
» g External source files &l
» [g PLCtags
» [ pLC data types
» ro; Watch and force tables
» [ Online backups
» [Z Traces
» [ OPC UA communication
» [@ web applications .
Al Daica adas bt

1. Double-click on the CPXAP_Para DB to create the required tags.
2. Create all required tags inside the Data Block and assign the necessary data types for each tag.

Application Note — CPX-AP-.-PN with Siemens PLC through PROFINET — 1.60 Page 53 of 68



Configuration of CPX-AP Festo Function blocks in TIA Portal

Step 4
CPXAP_Para w082
Name Data type "CPXAP_
1 <41 v Static Parameter_DB*
2 @m  Execute Bool B2
T “CPXAP_Parameter”
Illlll.... EN ENO
o)
Ve “f “CPXAP_Para®. xDone —false
Execute — execute xBusyf—ifalse
ICPX_AP_HWD xErrorp=—47315¢
uiSlotNumber iReadLength
udiParameteriD uiStatus
uiParameter viErrorCode
Instance
‘eloe = xReadWirite
( uiDatalength
pData

Drag and Drop the Execute tag from CPXAP_Para Data block to xExecute input tag in CPXAP_Parameter func-
tion block.

9 Note

e Repeat Step 4 for create and assign the different input & output tags in function block.

Once all tags have been assigned successfully, the CPXAP_Parameter Function Block will look like the one be-
low.

%82
“CPXAP_
Parameter_DB"
Y%FB2
“CPXAP_Parameter”

EN
“CPXAP_Para”“,
Execute — xExecute
"CPXAP_Para™ HW_
ID — icPX_AP_HWID

"CPXAP_Para”.
Slot_No — yiSlotNumber
“CPXAP_Para”®
ParameteriD udiParameteriD
"CPXAP_Para®™.  yiParameter
Instance — Instance
"CPXAP_Para®.
ReadWrite — yReadWiite
“CPXAP_Para®

Data_Leanth uiDataLength

“CPXAP_Para”.
Dats pData

ENO

“CPXAP_Para"
xDone —iDone

"CPXAP_Para”.
xBusy =4 Busy

"CPXAP_Para”.
xError — Error

“CPXAP_Para”

iReadLength — Read_Lenght
*CPXAP_Para®.
uiStatus — Status
"CPXAP_Para”.
uiErrorCode — ErrorCode

Follow the same steps mentioned above to assign all relevant tags for the CPXAP_IOLink_Parameter and
CPXAP_Diagnosis function blocks.
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Once all tags have been assigned successfully, the CPXAP_IOLink_Parameter and CPXAP_Diagnosis function

blocks will appear as shown below.

DB 6
"CPXAP_I0Link_
Parameter_DE"
WFB1
“CPXAP_IOLink_Parameter™
EN ENO
"CPYAP_IOLink_ “CPYAP_|OLink_
Param”™ EXECULE == yEyacyte *Done — Param”.Done
"CPYAP_IOLink_ "CPXAP_IOLink_
Param®.HW_ID HW_ID xBusy — Param®.Busy
"CPXAP_IOLink_ "CPXAP_IOLink_
Param®.iport iport XErrar —i Param” Error
“CRMAP_IOLink_ “CEXAP_|OLink_
Faram”™ ViFite — prite whtatus — Param™ wStatus
"OPXAR_IOLink_ "CRXAP_|OLink_
Faram®.Index — jindex Param".
"CRNAP_IOLink_ diagnostics Diagnostics
Param®.Subindex i i
falifile “CPXAP_IOLink_
"CPXAP_IOLink_ iReadData Param”.ReadDate
Param® WriteDat? jWriteData Length — Length

Length Length

#4203 timeout

" CPMAP_IOLink_
Pararm®.Data pData

WB3
"CPMAP_
Diagnosis_DE"
WB3
“CPXAP_Diagnosis™
EN ENO
"Data_Diagno®.x
Enable — yEnable
“Data_Diagno”.
HWLID — Hw 1D

uiErrorCode
sErrar

Description

uiActiveModule

uiNumberot
ActiveError

uiLatestDiag
Module

dwlatestDiag
Code

asthModule
Diagnosis
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"Data_Diagno®.x

xActive — Active

"Data_Diagno®.x

wError == Errar

“Data_Diagno®.ui
ErrarCode

"Data_Diagno®s
ErrorDescription

"Data_Diagno®.ui
ActiveModule

“Data_Diagno™.ui
Numberofactive
Errar

"Data_Diagno®.ui
LatestDiaghodule

“Data_Diagno”.
dwlLatestDiag
Code

"Data_Diagno”.

asthModule
Diagnosis
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6 Sample Code for CPX-AP -.- PN Function Blocks

This sample code is used to control, read or write Parameters and diagnostic data of CPX-AP-.-PN module and
it’s sub-modules connected to Siemens PLC through PROFINET CPX-AP_Festo_Lib_V1.3 library FBs.

6.1 Sample Code for Read and Write the Parameter Using CPXAP_Parameter FB

To read the Parameter Configuration of voltage monitoring load supply PL, refer to the CPX-AP-.-PN-M12 device
manual for detailed information.

ID Parameter Instance- | Data Accessy | Arraysize
s type
20022 Configuration of voltage monitoring load 1 UINT8 rw -
supply PL

—  0: load voltage monitoring inactive

— 1: load voltage monitoring active, with
suppression of diagnostics at switch-
off (factory setting)

—  2:load voltage monitoring active

From the CPX-AP-.-PN-M12 device manual, we learn that the Parameter Configuration of voltage monitoring
load supply PL has a data type of UINT8. Since the data type of the Parameter is UINT8, we need to use a varia-
ble of the data type USINT to read/write the Parameter data.

Example to Modify the Data Type in Data Block.

CPXAFP_Para
Marmne Data type Start value Retain

I 0 ™ Static
Z ddmw Execute Bool ]
3 |qgw W D HW_ANY 0 ]
4 g w Slot_Mo Ulnt i [
5 |4g = PararneterlD UDInt v N
6 |4@m= Instance Uine . =
;7 40 = Readirite Bool false A
& 4O m Data_Leanth Usint (=
R Data Usint ]
10 |43 = Done Boaol E
11 g = Buszy Boal ]
12 4@ = Errar Bool M
13 |40 = Read_Lenght Int =
14 4] = Status Uint (=
15 4@ = ErrorCode Uint ]

Change the required data type of the data variable in the Data Block to USINT.
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6.1.1

Sample Code for CPX-AP -.- PN Function Blocks

Sample Code for Read a Parameter Using CPXAP_Parameter Function block

This sample code is used to read the port mode of the CPX-AP I0Link Master. The module number, Parameter ID,
and instance are available in the CPX-AP manual, as shown above.

%83
Before “CPxAP_
Parameter_DB"
el
CPXAP_Parameter”
EN ENO
FALSE FALSE
“AP_Pars_Tog" “AP_Pors_Tog"
Execute == yFupcute Wone == Done
FALSE
“AP_Pars_Tag"
Wusy -~ Busy
FALSE
“AP_Pars_Tag"
sError == Error
0
*AP_Pars_Tag"
iReadiength — Read_Length
0
“AP_Pars_Tog"
wiStatys = Status
FALSE 0
“AP_Pars_Tag" “AP_Pars_Tag"
ResdWnte -~ \0e s dWWrite uiErrorCode — ErrorCode
0
“AP_Para_Tag"
Data_Length e wiDatalength
0
“AP_Pars_Tag" 0
Dot e pData

VO N R WM R

9 Note

Refer Chapter 3.4.7 or Chapter 3.4.8 to know the Hardware ID of CPX-AP-PN-M12.
Refer Chapter 3.4.6 to know the Slot number of CPX-AP-PN-M12.

e 3
After “CPXAP
Parameter_D&"
W2
“CPXAP_Parameter”
Execute
277
“AP_Para_Tag"
HW_ID — iCPX_AP_HWID Busy
1
“AP_Para_Tag"
Slot_No — yiSlotNumber »Ermror
20022
“AP_Para_Tag"
Parameter_iD i udiParameteriD
1
“AP_Pars_Tag® uiParameterins
INSANCE = tance uiStatus
FALSE
“AP_Pars_Teg'
ReadWinte -« \ReadWrite wiErrorCode
0
“AP_Pars_Teg"
Data_Length —yiDatatength

FALSE
“AP_Para_Tag"
- Busy

FALSE
“AP_Para_Tag"
g Error

“AP_Para_Tog®
—Gta s

0
“AP_Pars_Tag*
— ErrorCode

Enter the Hardware ID in the iCPX_AP_HWID input tag.
Enter the corresponding slot number in the uiSlotNumber input tag.
Enter the Parameter ID number in the uiParameterID input tag.
Enter the instance number in the uilnstance input tag.

Set xReadWrite to FALSE if the Parameter read function is executed.
Once all the Parameters entered in the input tags then toggle the xExecute tag to proceed read process.
Once Parameters value reading are successful then the monitor tag xDone will be in true state.

And user will get the Read data length in the iReadLength monitor tag .
And Read data will be stored in the pData tag as shown in above picture.
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6.1.2 Sample Code for Write a Parameter Using CPXAP_Parameter Function block

%083 After B3
Before AL e
Parameter_DB8" Parameter_DB"
o2 o2
CPXAP_Parameter” CPXAP_Parameter”
EN ENO EN L —
FALSE FALSE
“AP_Pars_Teg" “AP_Pars_Tag"
Execute = yFancute Oone ==Done Execute Done
FALSE 277 FALSE
“AP_Para_Tag" “AP_Pars_Tag" “AP_Para_Tag".
Busy~-1Busy HVW_ID — icPX_AP_HWD Musy~=Buty
FALSE 1 FALSE
"AP_Para_Tag" “AP_Para_Tag" “AP_Para_Tag".
uiSlotNumber *Erroe =4 Error Slot_No — uiSlotNumber & trot -~ Ermor
o 2 20022 [
AP_Pars_Tag AP _Para_Tag" AP _Para_Tag"
udiParameteriD iReadLength — Resd_Length Parameter_ID — udiParameteriD iReadLength — Read_Length
- - ‘ ‘
uiParametering AP_Pora_Tog *AP_Para_Tag". |uiParametering "AP_Para_Tag"
ance uiStatys [— Status Inztance —dtance UiStatus — Status
¢ i TRUE [
AP_Para_Tag AP_Pars_Tag" *AP_Para_Tag"
uiErrorCode — ErrorCode ReadWnite — \ReadWrite uiErrorCode — ErrorCode
1
“AP_Pars_Tag"
Data_Length — yiDataLength
“AP_Pars_Tog"
Dota = pData

Enter the Hardware ID in the iCPX_AP_HWID input tag.

Enter the corresponding slot number in the uiSlotNumber input tag.

Enter the Parameter ID number in the uiParameterID input tag.

Enter the instance number in the uilnstance input tag.

Toggle the xReadWrite control tag from false to true to enable the write sequence.

Enter the write Parameter length in the uiDataLength input tag.

Enter the write data value in pData tag as shown in above picture.

Once all the Parameters entered in the input tags then toggle the xExecute tag to proceed write pro-
cess.

® NV R W e

9. Once Parameters value reading are successful then the monitor tag xDone will be in true state.

9 Note

o Refer Chapter 3.4.7 or Chapter 3.4.8 to know the Hardware ID of CPX-AP-PN-M12.
e Refer Chapter 3.4.6 to know the Slot number of CPX-AP-PN-M12.
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6.2 Sample Code for Read and Write the Parameter Using CPXAP_IOLink_Parameter FB

This sample code gives an example to read and write the Speed In Parameter of Simplified motion series device.
The ISDU details of Speed In Parameter is inserted below. The Index & Subindex values of the Parameter to
write operation is highlighted in below image.

For this sample code, a Festo Simplified Motion Series device is connected to Port 1 of the CPX-AP-.-410L-M12
[0-Link master module.

To read the Parameter of an |0-Link device, follow the procedures below:

Index Sub- | Name Value / unit / gradi- Access? Length | Format

(dec) index ent U " S (byte)

Control parameters (;, Master » Device*)

0x0100 0 Speed "In" 1 = 10% (default) - R/ R/ 1 Ulnteger8
(256) wo|w

10 = 100%,

From the Parameter details, we find that the length of the Parameter Speed In is UINT8. Since the length of the
Parameter is UINT8, we need to use a variable of the data type USINT to read/write the Parameter data.

Let us consider an example where we need to read the Parameter Speed In of the Festo SMS device

Example to Modify the Data Type in Data Block.

CPXAP_IOLink_Param

MNarme Data type Start value Retzin
1 |40 ™ Static
2 4Om Execute Bool ]
I g s HW_ID HW 1D 0 (|
4 @ = iport Int 0 =
5 |q@m Wirite Baal O
6 g m= Index Int N
f = Subindex Int ]
& @w WriteDataLength Int E
g @nm Timeout Time T#0ms [
10 <] = Done Boal E
11 <] = Busy Bool (|
12 40 = Errar Baal O
13 |4 = w5tatus Ward 620 M
14 40 = k Diagnostics “IoLink_typeDiagn... ]
15 |4 = ReadDatalength Int I:
15 |43 = Data Usint il o (|

Create a variable of the data type USINT in the Data Block.
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6.2.1

Before

FALSE
“AP_IOLink_
Pars_Tag"
Execute .

T®205

wWe1
"CPXAP_IOLInk_
Parameter_DB8*

wai
"CPXAP_IOLink_Parameter”

EN ENO

Execute
Busy

wStatus

diagnostics

iReadDstaleng
th

iSubindex

timeout

O NV R WNE

ipData

FALSE

"AP_lOLink_

Pars_Tag"
g Done

FALSE
“AP_IOLink_
4 Para_Tag" Busy

FALSE
“AP_IOLink_
~=tPara_Tog" Error

1627000

“AP_IOLink_

Para_Tag".
e STATUS

"AP_IOLink_
Para_Tag"
— Diagnostics

0
"AP_IOLink_
Para_Tag"
b Read_Length

process.
9. Once the Parameter values are successfully written, the monitor tag xDone will be in a true state.

Note

Enter the Index number in the ilndex input tag.

Sample Code for Write a Parameter Using CPXAP_IOLink_Parameter Function block

Enter the Subindex number in the iSubindex input tag.

After w81
*CPXAP_IOLink_
Parameter_DB8"
WE
“CPXAP_10LInk_Parameter”
—EN ENO
Execute Wone
280 FALSE
“AP_IOLInk_ "AP_IOLInk_
Para_Tag" HW_ xBusy-~Fara_Tag" Buzy
D
g = FALSE
1 *AP_1OLink_
*AP_IOLink_ XErroe = Pars_Tag" Error
Para_Tag" Port —ipart
1620000
TRUE “AP_IOLInk_
“AP_1OLInk_ Para_Tag"
Para_Tag" Write —J anpite Wotatys = S1atul
256
*AP_lOLINk_ *AP_IOLink_
Para_Tog" Para_Tog*
Index — jindex diagnostics [— Diagnostics
0 0
“AP_IOLink_ “AP_10LInk_
Para_Tag" Sub_ ReadDats Pars_Tag"
index —disubindex z e Read_Length
1
“AP_IOLink_
Para_Tag"
\rite_Data_ linriteDataLe
Length ™
T#205
T8 202 —{timeout
5
“AP_IOLInk_ |5
Para_Tag" Data — pData

Enter the Hardware ID of the CPX-AP-.-410L-M12 module in the HW_ID input tag.
Enter the corresponding Port number in the iPort input tag.

Toggle the xWrite control tag from false to true to enable the write sequence.
Enter the write Parameter memory size in bytes in the iWriteDataLength input tag.
Enter the write data value in the pData tag, as shown in the picture above.

Once all the Parameters are entered in the input tags, toggle the xExecute tag to proceed with the write

Parameter read or write will be unsuccessful for any of the following reasons:

The wrong Hardware ID of the CPX-AP-.-410L-M12 module is entered.
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The Function Block is given the wrong Parameter Index or Parameter Subindex.

An incorrect Port number is provided as input, along with an incorrect Data Length for reading or

writing.
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6.2.2
Before w81
*CPXAP_IOLink_
Parameter_DB*
T
CPXAP_I0Link_Parameter”
EN ENO
FALSE
“AP_1OLink_
Pars_Tag"
Execute ol Eamcute xone
Busy
XError
*AP_IOLink_
Para_Tag" Wnte «=l yrite whtatus
- iindex diagnostics
iReadDataleng
iSubindex th
'AP_DOLmlz:
Para_Tag"
Write_Data_  livwiteDataleng
Length e
=200
- -
“AP_iOLink_

Para_Tag" Dats =

oV R W e

FALSE

“AP_IOLink_

Para_Tag"
r--!m

FALSE
*AP_IOLink_
qPara_Tag" Busy

FALSE
“AP_IOLINk_
~-aPara_Tag" Error

1687000

“AP_lOLink_

Para_Tag"
— STt

“AP_lOLink_
Para_Tag"
. Diagnostics

0

“AP_IOLink_

Pars_Tag".
e Read_Length

process.

® N

Sample Code for CPX-AP -.- PN Function Blocks

Sample Code for Read a Parameter Using CPXAP_IOLink_Parameter Function block

After -
*CPXAP_IOLInk_
Parameter_D8"
WET
"CPXAP_IOLink_Parameter”
EN ENO
*Execute Wone
280 FALSE
“AP_IOLink_ “AP_IOLink_
Pars_Tag" HW_ usy-~Fere_Tag" Busy
10 HW_ID
FALSE
1 “AP_1OLInk_
“AP_lOLink_ XError --4Pars_Tag" Error
Para_Tag" Port—ingn
1620000
FALSE *AP_IOLink_
“AP_IOLInk_ Para_Tag"
Para_Tag" Wite -l yiarite Wotatus — Stotus
256
*AP_IOLInk_ *AP_JOLink_
Para_Tag" Para_Tag"
Index —index diagnostics |— Diagnostics
'AP_IOLmk;
Pars_Tag' Sub_ iReadDatal
Index —isubindex th
0
“AP_IOLink_
Para_Tag"
vinte_Data_  |iwriteDataLeng
Length leh
T=205

~ :

Enter the Hardware ID of the CPX-AP-.-410L-M12 module in the HW_ID input tag.
Enter the corresponding Port number in the iPort input tag.
Enter the Index number in the ilndex input tag.

Enter the Subindex number in the iSubindex input tag.
Ensure that the xWrite control tag is set to false.

Once all the Parameters are entered in the input tags, toggle the xExecute tag to proceed with the read

Once the Parameter values have been successfully read, the monitor tag xDone will be in a true state.
The user will receive the read data length in the iReadDataLength monitor tag.

9. The read data will be stored in the pData tag, as shown in the picture above.

-

Note

Refer Chapter 3.4.7 or Chapter 3.4.8 to know the Hardware ID of CPX-AP-.-4I0L.
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6.3 Sample Code For CPXAP_Diag Function Block
6.3.1 Sample Code for the CPXAP-Diag Function Block
DB 2
Before "CPXAP_Diag DE’ After
“WFB3
“CPXAP_Diag”™
EM EMNO EN
FALSE
*Diag".xEnable == xFrnable whctive == " Diag” xActive *Diag”.xEnable - xFnable

FALSE

“Diag".HWLID — HW_ID xError == "Diag” xError “Diag”.HW_ID — Hwy D

o
"Diag”.uiError
uiErrorCode — Code

‘Function Block Di..
sError  "Diag”.sError
Description — Description

]
"Diag" . uiActive
uiActiveModule — Module

o

“Diag".ui
uiMumberof Numberofactive
ActiveError — Error

o
uiLatestDiag "Diag”.uiLatest
Module — DiaghModule

1680000_0000

dwLatestDiag "Diag”.dwlLatest
Code — DiagCode

"Diag”.astModule
Diagnosis

astModule
Diagnosis

%DB2
"CPXAP_Diag_DEB"
B3
"CPXAP_Diag”
EMO
xActive —1 Diag” xActive
FALSE

xError == Diag” xError

o
"Diag”.uiError
uiErrorCode — Code

‘Mo Error'
sError. "Diag”.sError
Description — Description

"Diag”.uiActive
uiActiveModule — Maodule

o

“Diag”.ui
uiNumberof Numberofactive
ActiveError — Error

o
uiLatestDiag "Diag”.uiLatest
Module — DiaghModule

16%0000_0000

dwlatestDiag "Diag”.dwlLatest
Code — DiagCode

*Diag”.astModule
Diagnosis

astModule
Diagnosis

1. Enter the HW_ID value (e.g., 259) in the HW_ID input tag. Refer Chapter 3.4.7 or Refer Chapter 3.5.7

for more details.

N ooy AW
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Set the input tag xEnable to TRUE to activate the CPXAP-Diag function block.

Observe the xActive output tag change to TRUE, indicating the function block is running.
Check the xError output tag remains FALSE, meaning no error is detected.

Verify the uiErrorCode output tag is 0, confirming no error code is present.

Review the sErrorDescription output tag to confirm it displays "No Error".

Note the uiActiveModule output tag updates to reflect the currently active module (e.g., 5).
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6.3.2 Sample Code of Diagnostic Using CPXAP-Diag Function Block

In the example below, a of short circuits and No 10-Link device connected (SMS)are present in the following
modules.

e Module 2 - CPX-AP-I-8DI-M8-3P.

e Module 5 - CPX-AP-I-4I0L-M12

%DB2 Diag
"CPXAP_Diag_DB" | Mame | Data type Start value Manitor value
=T 1 @ v static
RCRXAPT Doy 2 4= xEnable Bool false TRUE
EN END 3 qm. HW_ID HW_ANY 0 259
TRUE TRUE 4 |4 = xActive Bool false TRUE
"Diag”.xEnable — xEnable xActive — "Diag”.xActive 2l = e Bool falze EALSE
] 259 FALSE 6 |0 = uiErrorCode Ulnt 0 o
“Diag” HW_ID —Hw ID xError == "Diag" xError 7 g m sErrorDescription 5tring " ‘Mo Error’
o 8
“Diag”.uiError 9 |
uiErrorCode — Code 10 |
‘Mo Error* n
sError|  "Diag”.sErrar 12 4@ = ~ astModuleDiagnosis | Array{1..80] of "stD...
Description — Description 13 < = ¥ asthModuleDiagno... “stDiagnostics™
5 14 <@ = xModuleError Boaol false FALSE
“Diag™.uiActive 15 41 . #dErrorCode DWord 1620 16£0000_0000
uiActiveModule — Module 16 €@ = ¥ asthModuleDiagno.. “stDiagnostics”

=i
=]

uiNumberof 19 < astModuleDiagno... “stDiagnostics”
ActiveError 20 <3 = xModuleError Boaol false FALSE
21 | L] #dErrorCode Dword 1650 16#0000_0000
uiLatestDiag 22 41 = ¥ astMeduleDiagno... “stDiagnostics”
Module 23 = xModuleError Boaol false FALSE
24 | L] #dErrorCode Dword 1650 16#0000_0000
dwlatestDiag 25 < astModuleDiagno... “stDiagnostics”
Code

']
1

[T ]
=

astModule "Diag”.asthodule
Diagnosis |— Diagnosis

Note the uiActiveModule output, which shows the active module number (e.g., 5).
Check uiNumberofActiveError to see how many active errors are present (e.g., 2).

Check uiLatestDiagModule and dwLatestDiagCode for the latest diagnostic information.

N OWON R

Review the astModuleDiagnosis array for each module’s error status and error codes:
e  Modules with ModuleError = TRUE have active errors, indicated by their corresponding dwEr-
rorCode values.
e Modules with ModuleError = FALSE have no errors, and their dwErrorCode value will be 0.
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6.4 Sample Code For Extended Submodule Diagnosis

Follow the device configuration as outlined in Refer Chapter 3.4.5, step 3. Additionally, highlight the diagnosis
structure and status bits submodule to be added under the CPX-AP-I-PN-M12 module, as shown in the image
below.

6.4.1 Diagnosis Structure

The diagnosis structure for the submodule is available starting from firmware version 1.5.8 and can be added
with basic diagnosis information in the process data input.

Structure Variables | Offset Data Type Description

Category Status 0 Unsigned32 Refer Chapter 6.5.2 to find the details description.
Count 4 Unsigned16 Number of diagnosis.

Slot Number 6 Unsigned16 Slotnumber of first AP device with diagnosis.
DiagnosisID 8 Unsigned32 Diagnosis ID of first AP device with diagnosis.

Status Bit 12 Unsigned8 Refer Chapter 6.5.3 to find the Submodule status byte.

Table 6.1: Diagnosis Structure descriptions

6.4.2 Category Status

Bit Status Description
0 Reserved

1 Current

2 Voltage

3 Temperature

4 Pressure

5 Movement

6 Configuration/Parameter
7 Monitoring

8 Communication

9 Safety

10 Internal Hardware
11 Software

12 Maintenance

13 Misc

14 Reserved

15 Reserved

16 External Device
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Bit Status Description
17 Security

18 Encoder

19-31 Reserved

Table 6.2: Category Status descriptions

6.4.3

Status Byte

The submodule status byte can be added starting from firmware version 1.4.28, with the status bit designated
as process data input of data type Unsigned 8. The qualifier requires firmware version 1.5.4 or higher.

Bit Status Name Description

0 Information At least 1 diagnosis with AP severity information
1 Maintenance At least 1 diagnosis with AP severity maintenance
2 Warning At least 1 diagnosis with AP severity warning

3 Error At least 1 diagnosis with AP severity error

4 Reserved

5 Reserved

6 Qualifier Always 1

7 Reserved

Table 6.3: Status Byte descriptions

Device overview

Y2 Module
> CPY-APHPN
» PNHO Interface
* CPH-APH-PH-MIZ_T
CPH-APH-PN-MT 2

Diagnosis structure

Status bits

CPX-AP4-4DI4DO-M12-5P_1
CPH-AP4-8DI 2-5P_1

¥ CPX-AP-410L-M12_1
CPH-AP4-410L-M12

Port deactivated

Port deactivated_1
Port deactivated_2
Port deactivated_3

= Topology view ||5E3 Network view |[lf Device view Options 2
d(g
g
-8
.. Rack Slot I address  Q address | Type Article number ~A| Catalog §
0 (1] CPX-AP4 V1 CPX-AP- = il | Wt :
| =
L 2 R MFiter  Profile: [l ~[e]|E
0 1 CPX-AP4-PH-MI 2 8086607 r : : o
» _il Head module (=]
0 11 CPE-AP-PN-IT 2 8086607 r
: = » LW Module
0 12 4..16 Diagnosis structure - -!. e j
0 13 17 Status bits = e 2
B = y l Diagnosis structure o
= 5 » [ Festo I0-Link Devices 2
» [l 10-Link digital 10 H
o 2 18 2 CPX-AP4-4DI4DO-... 8086503 » |m 10-Link generic Devices =
0 3 E CPX-AP4-8DIMW12-5P  B0B6602 ﬂ r— :‘la : E 2
o 4 CPX-AP4-410L-M12 8086604 ﬂ = = |
OWer >u| -
o 41 CPX-AP4-410L-M12 8086604 u ey b.:F x = |
] 4 Port 1 Port deactivated Port deactivated [l St ms h!t ith I ':
a3 S DIts wr ualmer =
1] 4Port2 Port deactivated Port deactivated s IR vakve i =
alve Counters
o 4Port3 Port deactivated Port deactivated - &
o 4 Port4 Port deactivated Port deactivated |

Highlight the submodule input address in yellow to point it out in the image above.

Follow the steps below to configure the diagnosis structure and status bits input address:
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Step 1

Project tree

Devices

s

~ [ PLC_2 [CPU 1516F-3 PN/DP]
IIY Device configuration
%/ Online & diagnostics
9 Safety Administration
|88 Software units
I Program blocks

[} External source files
(& PLC tags
% Show all tags

»
»
» 5 Technology cbjects
»

&

% Defaulttag table [7

L) PLC data types

L”L Watch and force tables
(& Online backups

% Traces

[\ OPC UA communication
[® web applicaticns

[ Device proxydata

Eb% Program info

>
»
»
»
»
»

L PLC supervisions & alarms
E] PLCalarm text lists

B Add newtag table o

agnosis Submodule i

n

Open
VY cut Crle
X c Curlt
2] Copy Ctrl=C

%) Paste Curl\

X Delete Del

Download to device »
& Goonline Cerl+k
;‘,‘ Go offline Foel b2

» 5 Local modules B startsimulation CtrlaShift+X
R
» i Distributed Ii0 812 Quick compare »
Pl =) d dai
i Search in project Cul+F
I Cross-references
[i] call structure
2| Assignmentlist
& Print... Ctrl+P
& Print preview...
G Properties... Alt+Enter

Expand the PLC tags to add a new tag table.

Double-click on Add new tag table to create a new table, which will appear below the default tag table.
3. Right-click on the recently created table, then click on Rename and assign an appropriate name as re-

quired.
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Step 2
L Devices
% H2|#se 2% wa
Diagnosis Submodule
- [[§ PLC_2 [CPU 1516F-3 PN/DP] P Mame Dets type Address Retsin
[h‘ Device configuration Iﬂ CategoryStatus UDInt %I04
%L Online & diagnostics 2 I-ﬁ:[ Count Ulnt WIS
@ Safety Administration 3 I-ﬂ SlotMumber Ulnt “%IW10
» [Bg Software units 4 I-ﬂ[ DiagnesisiD UbInt %012
» [ Program blocks o Iﬂ Status_Byte Byte %IB16
» '_.“ Technology objects o < Status bits Byte SEIB17
» [5j External source files 7 [ Add news z
« [ 4 PLC tags
¥z Show all tags
‘5 Add new tag table
= Defoult tag table [71] =
O oo e

1. Double-click on the recently created Diagnosis Submodule table to create the submodule input ad-

dress.

2. Create diagnosis structure submodule tags as highlighted in Dark Cyan, ensuring that the data type of

the input address is correct.

3. Create atag for the status bits submodule as highlighted in yellow, ensuring that the data type of the

input address is correct.

9 Note

e For creating submodule tags of the diagnosis structure, Refer Chapter 6.5.1 to find the data type
and offset. For the submodule input address highlighted in Dark Cyan below the image.

e For creating a tag for the status bits, Refer Chapter 6.5.3 to find the input data type. For the sub-

module input address highlighted in yellow below the image.

The image below shows the submodule input addresses and configured tag addresses, highlighted in blue and

yellow respectively.

.CDUDUDC] » PLC tags » Diagnesis Submodule [6] - 1"H X ’m

| <@ Tags "EI User constants | 2] Module =
FEIETH =1 - CPX-APLPN 0
Diagnosis Submodule » PH4O Interface 0
Name Data type Address ~ CPX-APA-PNAMZ_1 ]
1 <@ Categonsmrus | upint %I04 [~] CPK-APAFIMT 2 o
2 - Count Ulnt LIWE Diagnosis structure o
3 - SlotNumber Ulnt %IW10 Status bits 0
4 |\ Dpiagnosisip upint *ID12 o
5 @ staws Bye Byte *IB16 o
6 @@ stawsbits Byte %IB1T CPX-AP--4DI4D0-M12-5P_1 o
7 Add new CPX-AP4-8DIMI12-5P_1 o
* CPX-APH-4IOL-MI12_1 ]
CPXAPI-HOLA 2 0
Port deactivated_3 o
Port deactivated ]
Port deactivated_1 o
Port deactivated_2 (1]
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Slot

ox1

4Port 1
4 Port 2
4Por 3
4 Pord

416
17

| address |Q address | Type Article number Firmn..

CPX-AP4 W1 CPX-AP-|
CPX-APA-PN
CPX-AP-PN-A1Z 8086607
CPX-AP-FN-AT2 8086607
Diagnosis structure
Status bits

2 CPX-AP44DI4DO-.. 8086603

CPX-AP1-8DI-MI12-5P 8086602
CPX-AP4-410L-41 2 8086604
CPX-AP-IOLAM 2 8086604

Port deactivated Port deactivated
Port deactivated Port deactivated
Port deactivated Port deactivated
Port deactivated Port deactivated

Page 67 of 68



Sample Code for CPX-AP -.- PN Function Blocks

Step 3

In the example below, a couple of short circuits are present in the following module.
e Module 3 - CPX-AP-I-8DI-M8-3P.

Device overview
<a Tags \El User constants 2 Module Rack |Slot Iaddress | Q address | Type Article number
BNy @f =1 Bl ~ crxeapen o o CPXAP- VT CPX-AP]
Diagnosis Submodule b PH-IO Interface o ox1 CPX-AP-LPH
B v cPeArepnz_1 o 1 CPX-AP-HPHAMN 2 8086607
Heme Date Type Address  Retain  Acces.. |Writa..  Visibl.. |Monitorvalue =
D Grgosaus Dt B [ @ @ @ 2 V] CPYAPAPAL 2 o 11 CPY-AP-HPHAN 2 8086607
— T B (st =] @ = Diagnosis structure (] 12 4.6 Diagnosis structure
E V| 5 bil 17 Status bi
3 @ slothNumber uint ®WIO =] =) M 2 ] S s 3 :3 Rt
4 4@ DiagnesisiD upint *ID12 =] =] M 16843019 5 s
5 Status_Byte Byte =B16 16248
: g (m: *b-:" EYIE b % % % Te0s v CPU-APAIOLAIZ 1 o 2 CPX-API4IOLMI2  BOSGE04
Status bits 7
< L “ o “ CPYXAP--AI0LA2 o 21 CPX-AP-IOLAI2  BOBEG04.
Add new
= = IO-Link InfOut 212Byte . © 2Port1 68.70  68.69  IOLink InfOut 22 .
Portdeactivated_1 [ 2Pon2 Portdeactivated FPortdeactivat...
Port deactivated_2 o 2Port3 Portdeactivated  Fortdeactivat..
Port deactivated_3 [] 2Port 4 Port deactivated Port deactivat...
Bl crxspapiMe3P i ) 3 2 CPX-AP+SDHME3P 8086600

As shown in the above image, the monitored value of the diagnosis structure tags Refer Chapter 6.5.1 for de-
scriptions. The category status shows a value of 02 in decimal, indicating that the 2™ bit is true (Current), as ref-
erenced in Refer Chapter 6.5.2. The status bits display a value of 08, which means that 4™ bits is true (Error), as
referenced in Refer Chapter 6.5.3.

Step 4

In the example below, remove the communication cable from the following module:
e Module 2 - CPX-AP-I-410L-M12.

Device overview |
| Tags [@ Userconstants || g module . Rack  Slot | laddress  Qaddress Type Artiche nurmber
@ @ B [Ta =1 [l - cruarien o (] CPXAPA VI CPR-APA
W e » PHHO Interface (1] oxi CPAP-PH
9 g ¥ CPAPHPNIZ ] 1 CPEAPPHMI 2 8086507
Herme Dsts type Address. Retsin  Acces. Writa. Visibl_  Monitor value | a EETREE g = AT 5
Cat tatus uint %ID4 256 . = =
: c. r:‘urys Aty U n o g g % 2 Disgnesis structure 0 12 4.8 Disgnesis structure
ou nt Y
i Status bits o 13 17 Status bits
3 @ SlotNumber Uint wWi0 M B & “ = a 13
4 @  DisgnosisiD upint w012 =] [~ ] M 134 318 091 5 = ;
5 Stotuz, 81 16744
= : Hox _:}“ :!" :I:‘: g g g ’:.04 I ™ CPUAPISIOLANZ_1 o 2 CPX-API-HIOLA 2 BOBG604
Status bits e
_ T i = vl I~ = & CPAAPIIOL-MI2 o 21 CPR-APH-HOLAN 2 BOBEE04
7 1
— [ 10Link InfOut 272 Byte o 2Port1 6870 6849 10-Link InfOut 2/2
b Port deactivated_1 ] 2Pont2 Port deactivated Port deactivat...
L Portdeactivated_2 o 2Port3 Port deactivated Part desctivat...
b Port deactivated_3 o 2Portd Port deactivated Port deactivat.
Jo CPR-APH-SDIME-2P_1 o 3 2 CPEAPISOMME-IP  BDSES00

As shown in the above image, the monitored value of the diagnosis structure tags Refer Chapter 6.5.1 for de-
scriptions. The category status shows a value of 256 in decimal, indicating that the 9" bit is true (communica-
tion), as referenced in Refer Chapter 6.5.2. The status bits display a value of 04, which means that 3™ bits is true
(warning), as Refer Chapter 6.5.3.
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