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Components/Software used

1 Components/Software used
Type/Name Version Software/Firmware Date of manufacture
GSDML File for CPX-E-CEC V2.32 04-03-2018
Siemens TIA Portal V15
Codesys SP10 Patch 4 V3.5

Table 1.1: 1  Components/Software used
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Application description

2 Application description

This document explain how to establish Profinet communication between CPX-E-CEC-C1-PN with Siemens S7-
1200/1500 PLC.

The supported systems are:

e 571500
e 571200

Supported Field Bus :
e Profinet 10

The application note has the description for the following:

S7-1200/1500 Setup in SIEMENS TIA Portal.

Installing the GSDML File for CPX-E-CEC-C1-PN.
Configuration of CPX-E-CEC-C1-PN in TIA Portal.
Configuration of CPX-E-CEC-C1-PN in Codesys .
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CPX-E-CEC-C1-PN controller setup in Codesys

3 CPX-E-CEC-C1-PN controller setup in Codesys

3.1 Creating a new project in Codesys

e Start the Codesys software by double clicking on the Codesys icon in the desktop. The following image
is viewed once you start the Codesys.

“® CODESYS the IEC 61131-3 programming system provided by Festa
Eile Edit View Project Build Online Debug Tools Window Help

B EHIE| |94 45 | G2 | b - (5 i | | = |5 P
Devices > 3 X | Start Page x
ad .><| CODESYS V3.5 SP10 Patch 4 pbF
Basic Operations Latest News
B New Project...

&  Open Project...
i Open Project from PLC...

Recent Projects
- Home | Highlights
= Codesys Siemens_Multiplexer
& test

= Codesys_Siemens_Multiplexer

K= B Programming_Guideline_Example_1.5

= C\PRAMOD\Manuals\Programming_Guideline_Example_1.5.project
& PLC_CDPX S
& HMI-PCCommunication
& SickSensor-IOLINK
& CEcC-IoL

= SPAU

& cpxe_cecl

& CPXE-CEC

& I0LinkTesting

& LibIntegrated

& LbSum

& Training_CECC

Handling Guide
Online

Configure & Order
= | your handling 3 easy
steps

= Find out more

% Devices [} POUs

e Clickon New Project to create a new project. Select the CPX-E-CEC project option as shown below.

2] New Project x
Categories: Templates:
5 Prjecs w T & B W
CDPX CECC CPX-CEC CPX-E-CEC  Empty
project project project project project
= - \ Select:
HMI project  Standard  Standard 1 @,P{)A(::E‘-
project  project wi.. - -~
© E C
project:
i H A project containing a CPX-E-CEC-...-.., an application, an EtherCAT master (optional) and an empty implementation for P .
Locationin | | Givea
your RE, Neme:  [Semens Codesys-Profineto suitable
Wh ere t h e mC:\Users\in0pn&s\Desktop\Ubrary\l.ibrarvTesﬁng\Tesﬁng ~ |D name
proje (t:t ég
create ~ il - =
——— Clickito,create)project: e x || o= |
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CPX-E-CEC-C1-PN controller setup in Codesys

e Select a device for the project. Once the CPX-E-CEC project is selected there are 2 devices available for
selection as shown below.

The 2 devices are:
CPX-E-CEC-C1-PN
CPX-E-CEC-M1-PN

CPX-E-CEC-Project

Festo AG & Co. KG), 3.5.10.45

o L ———— Available,

deyvices)for
[ Add EtherCAT Master selection

e  We will use CPX-E-CEC-C1-PN as we have to establish Profinet communication with $71200/1500 PLC.
Select the CPX-E-CEC-C1-PN option from the drop down list.

CPX-E-CEC-Project

Device: |CPX-E-CEC-C1-PN (Festo AG & Co. KG). 35.1045 §_§_!§_§L@_X_’;
[] Show all device versions E'-,G EG;@(‘I;
PLC_PRGin:  Stuctured Text(ST) E&l

[] Add EtherCAT Master

Clickstosaddithe,
device,

e Once you select the device the Project view in Codesys will appear as shown below.

@ Siemens-Codesys-ProfinetlO.project* - CODESYS the IEC 61131-3 programming system provided by Festo
e Edt View Project Buld Online Debug Tools Window Help
BEEIE oo fREX MG TGS ) aX[(=0=c="=|> WP

=51 Skemens-Codesys-Profinetio !

= ED Device (CPX-E-CEC-C1-PN)
=Bl PLC Logic
= Application
i) Library Manager
PLC_PRG (PRG)
=& Task Configuration
= MainTask
" 8] PLC_PRG
& PLC_Diagnosis (PLC-Diagnosis)
-Fz cPX_E_System (CPX_E_System)
“# PROFINET_Device (PROFINET Device)
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CPX-E-CEC-C1-PN controller setup in Codesys

3.2 Adding Profinet Device

There are 6 Profinet |0 devices available for selection. They are:

1 Byte Profinet 1/0.
2 Byte Profinet /0.
4 Byte Profinet 1/0.
8 Byte Profinet I/0.
16 Byte Profinet 1/0.
32 Byte Profinet 1/0.

1. Right click on the Profinet Device. Click Add Device to get the list of available Profinet Devices.

W testingnew.project® - CODESYS the |IEC 61131-3 programi
File Edit View Project Build Online Debug Tools )

5= - #h & i}
Devices -~ 0 X
== festingnew i
= Device (CPX-E-CEC-C1-PN)
=Bl PLC Logic

=1L} Application
i Library Manager
PLC_PRG (PRG)
= (@ Task Configuration
=& MainTask
&) PLC_PRG
& PLC_Diagnosis (PLC-Diagnosis)
B cPx_E_system (CPX_E_System)
----- N ) Right click , th_en click Add
Cut Device
Copy
Paste

¥ Delete

7 %<

Browse +
Refactoring +
Properties. ..
Add Object
) Add Folder...
| Add Device...

Insert Device.

Disable Device
Update Device...
Edit Object

Edit Object With...

Ly

Edit 1O mapping
Import mappings from CSV...
Export mappings to CSV...

Simulation
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CPX-E-CEC-C1-PN controller setup in Codesys

2. Once you click Add Device the following list of Profinet Devices will be displayed as shown below:

@ Add Device =
MName: || |Q
Action:
(@ Append device () Insert device Plug device () Update device
|Enter a string for a fulltext search in all devices... | Vendor: =Al vendors> ~
MName Vendar Version Description
=21 Miscelaneous
+=" 1 Byte Profinet yO Festo AG & Co. KG  3.5.9.6 1 Byte Profinet /O
-
+=" 16 Byte Profinet /O Festo AG & Co. KG 3.5.9.6 16 Byte Profinet /'O . List of Profinet Devices
—l = "
+= 2 Byte Profinet /O Festo AG & Co. KG  3.5.9.6 2 Byte Profinet I/O available for selection
=" 32 Byte Profinet /O Festo AG & Co. KG  3.5.9.6 32 Byte Profinet /O
+=" 4 Byte Profinet /O Festo AG & Co. KG 3.5.9.6 4 Byte Profinet YO
+=" 8 Byte Profinet /O Festo AG & Co. KG  3.5.9.6 8 Byte Profinet I/O

Group by category [_] Display all versions (for experts only)  [] Display outdated versions

Piease select a device from the st above.

L] (You can select another target node in the navigator while this window is open.)

AGENIEVIGE Close

3. Click On the needed Profinet Device and Click on Add Device. In this example we are considering selec-
tion of 32 Byte Profinet 1/0.

1 Add Device e

Name: |_32_By'te_Proﬂnet_I_D

Action:

@ Append device () Insert device Plug device () Update device

|Enter a string for a fulltext search in all devices... | Vendor: <Al vendors= ~
Name Vendor Version Description

= ﬂj Miscellaneous
«=" 1 Byte Profinet /O Festo AG & Co. KG  3.5.9.6 1 Byte Profinet /O
«=" 16 Byte Profinet I/O Festo AG & Co. KG  3.5.9.6 16 Byte Profinet /O
«=" 2 Byte Profinet /O Festo AG & Co. KG  3.5.9.6 2 Byte Profinet YO
<*[2Byte Profnet YO | Festo AG & Co. KG  3.5.9.6 32 Byte Profinet O #select 32 byte profinet |O device
+=" 4 Byte Profinet /O Festo AG & Co. KG  3.5.9.6 4 Byte Profinet YO
+" 8 Byte Profinet /O Festo AG & Co. KG  3.5.9.6 8 Byte Profinet /O

Group by category [ | Display all versions (for experts only) [ | Display outdated versions

= Name: 32 Byte Profinet /O
Vendor: Festo AG & Co. KG
Categories:

Version: 3.5.9.6 -
Order Number: =
Description: 32 Byte Profinet I/O —h

Click to add the device

Append selected device as last child of
PROFINET_Device

L] (You can select another target node in the navigator while this window is open.)

coe
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CPX-E-CEC-C1-PN controller setup in Codesys

4. Once the profinet device is added the Project Tree will have the below view:

Levices - o o=
=g festingnew =
= E Device (CPX-E-CEC-C1-PN)
=21 PLC Logic

=1L} Application

il Library Manager

PLC_PRG (PRG)

= -[#8 Task Configuration
--g& MainTask
&) PLC_PRG

& PLC_Diagnosis (PLC-Diagnosis)
e cPX_E_System (CPX_E_System)

- % |PROFINET_Device (PROFINET Device) |

~+= _32_Byte_Profinet_I_O (32 Byte Profinet I/O) » Added Profinet 10

NOTE

-

device

e Maximum of 512 bytes of data can be communicated at a time using the ProfinetlO devices.

e This means that 32 different _32_Byte_Profinet_I_O devices can be configured at a time.

5. Double click on the _32_Byte_Profinet_I_O to view the input and output addresses of the added

Profinet device.

Find Filter Show all

Variable

Devices + 2 x|| = _32_Byte_Profinet_I_O x
=3 testmgnew Parameters
=El Device (CPX-E-CEC-C1-PN)
=l PLC Logic 1/O Mapj

= £ Application

il Library Manager

PLC_PRG (PRG)

= &8 Task Configuration
= & MainTask
& PLC_PRG

& PLC_Diagnosis (PLC-Diagnosis)
B cPx_E_system (CPX_E_System)

= PROFINET_Device (PROFINET Device)

- EZByleProerlID (32 Byte Profinet 1/0)

Double click to open the Profinet 10
device properties

Status

Information

Application Note — ProfiNet Communication between CPX-E-CEC-C1-PN with S7-1200/1500 PLC - 1.10

Mapping Channel  Address Type
%IB0 ARRAY [0..31] OF BYTE
%QB0 ARRAY [0..31] OF BYTE

Default Value Unit  Description
+ Input
+ e Qutput

Click to view the Input and
Output addresses of the
Profinet 10 device
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CPX-E-CEC-C1-PN controller setup in Codesys

6. The profinet 10 variables updation setting will be by default “ Use parent device setting”.

& _32_Byte_Profinet_I_O x Hl Device

Parameters
1/0 Mapping
Status

‘ Information

Find Filter Show all

Variable Mapping ~ Channel  Address
o Input %IBO
* " Output %QBO

Type Default Value Unit  Description
ARRAY [0..31] OF BYTE
ARRAY [0..31] OF BYTE

Default Profinet 10 variables updation setting

4

] Reset mapping Always update variables: | Use parent device setting |
# = Create new variable “® = Map to existing variable
. . “ . ”
7. Change this setting to “Enabled 2( always in bus task cycle)”.
& _32_Byte_Profinet_|_O x /B Device |
Parameters | Fna Filter Show all
1/O Mapping Variable Mapping Channel  Address Type Default Value Unit  Description
status * :\9 Input %IB0  ARRAY [0..31] OF BYTE
" output %QBO  ARRAY [0..31] OF BYTE
Information
Reset mapping Always update variables: Enabled 2 (aways in bus cycle task) V]

Page 12 of 36

‘% = Create new variable "% = Map to existing variable
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CPX-E-CEC-C1-PN controller setup in Codesys

3.3 Creating a gateway for CPX-E-CEC-C1-PN PLC

1. Double click on Device(CPX-E-CEC-C1-PN) as shown below :

Double click to view seftings

Click to view
communication settings

W testingnew.projelf - CODESYS the IEC 61131-3 programming system provided o - a
Fle Edit View Hibject Build Online Debug Tools Window Help
bw@8 X% IBIE [ E% X s
Devices. * + 2 x | ' Device xJF* 32 Byie Profinet | O
— 2 o Settings
= B2 Device (CPX-E-CEC-C1-PN) | Select the network path to the controller:
TP [oge Applcations Gateway-1 v Set active path
= © Applcation Backup and Restore
10 Loxary Manager o
2 PLC_PRG (PRS) Fies Tt
=@k Confguration log Add device...
=& ManTask .
£ PLC_PRG RIEEITTS
& PLC_Dingnosis (PLC-Diagnoss) PLCShel Scan network
Tz X _E_System (CP_E_System)
— s Sren) Users and Groups
== PROFINET_Device (PROFINET Device) Fiter
& _32 Byte_Profinet 1.0 (32 Byte Profnet 10) || | Task Deployment TagtD "
Status
Sorting order :
Information Name »
2. Click on Add Gateway to create a new gateway.
Devices + 8 X & 32 PByeProfnet| 0 'E Device x
=3 testigey ’| Commurication Settings
=38 Device (CPX-E-CEC-CI-PN) Select the network path to the controller:
=2 AIC Logic Appications (Gatenay-1 Set acive path
= & Appication Bockup and Restore
9 Ly Manager ] ad
2 A PG PRE) Fes Click o add  new gateway ff s #1020
= 3 Task Configuration Log Add device...
= & ManTask
& 7 PG PLC Settings
& PLC_Diagniosi (PLC-Diognoss) PLCShell Scan network
CPXES (CPX_E
ﬂz CE Syt ,,5‘#?95”). Users and Groups:
= = PROFINET_Device (PROFINET Device) Filter :
<+ _32_Byte_Profinet_1 0 (32 Byte Profinet 10) Task Deployment Target D v
Status
Sorting order :
Information Name .

Application Note — ProfiNet Communication between CPX-E-CEC-C1-PN with S7-1200/1500 PLC - 1.10
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CPX-E-CEC-C1-PN controller setup in Codesys

3. Once you click Add Gateway, the below display is viewed.

Gateway x
Name:  |Gateway-1
Driver: TCP/IP ~

IP-Address localhost
Port 1217

The setting 'IP-Address' can be used to spedify an IP Address for the gateway.
This is useful if you want to connect to a remote gateway running on another PC
or device.

By default, this setting is 'localhost’ to directly connect to the gateway on your
PC.

Click to Add Gateway

o ]| cme

4. Click on OK as shown above to create a new Gateway.

Gommunication Settings
Select the network path to the controller:

Applications [Gateway-1 v Set active path

Backup and Restore s Gateway-1 Device Name:
Gateway-1

Files T Add gateway...
Driver:

Log TCP/IP Add device...

PLC Settings 1P-Address:

The newly added ocahost
PLC Shell gateway - Scan network

Users and Groups 1217
Filter :

Task Deployment

Target ID v
Status
Sorting order :
Information Name -
. , . .
5. Click on Scan Network to find the PLC’s available in the network.
Communication Settings
Select the network path to the controller:
Applications cateway-1 ~ Set active path
Backup and Restore \Gateway-1 Device Name:
%.\LI (Gateway-1
Files Add gateway...
Driver:
Log ITCP/IP Add device...
PLC Settings 1P-Address:
localnost
PLC Shell Scan network
Port:
Users and Groups 1217
Filker :
e Click to search available PLC's in network Targetd =
Status
Sorting order :
Information Name -
|
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CPX-E-CEC-C1-PN controller setup in Codesys

6. |Ifthe PLCis connected to the network the PLC will be listed in the gateway as shown below.

| Communication Settings
Select the network path to the controller:

Applications

V‘ Set active path
Backup and Restore = e Gateway-1 (scanning...) Device Name:
Files | ] CPX-E-CEC-C1-PN[0301.8033] Gateway-1 Add gateway
Driver:
Log ITCR/IP Add device...
PLC Settings 1P-Address:
localhost
PLC Shell Scan network
Available PLC in network Bt
Users and Groups pziy
Filter :
Task Deployment Target ID
Status
Sorting order :
Information Name

7. Double click on the available PLC to set the path active. Once the path is active the selected PLC will be
bolded as shown below.

| Communication Settings
Select the network path to the controller:

Applications v Set active path
Backup and Restore = e Gateway-1 Device Name:
[l CPX-E-CEC-C1-PN [0301.B033] (acti (Gateway-1
s -E-CEC-C1-PN [ | ] (active) Add gateway...
Driver:
Log TCP/IP Add device...
PLC Settings IP-Address:
localhost
PLC Shell Scan network
Port:
Users and Groups =2l
Filter :
Task Deployment Target ID ~
Status
Sorting order :
Information Name ~

3.4 Downloading the project to CPX-E-CEC-C1-PN PLC

1. Build the Project before downloading. Use the shortcut F11 for building the project.
2. Download the project to the PLC using the shortcut Alt + F8.
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S7-1200 PLC setup in TIA Portal 15

4 S$7-1200 PLC setup in TIA Portal 15

This chapter explains how to setup S7-1200 in TIA portal. It includes the device configuration and communica-
tion settings of the S7-1200 PLC.

4.1 Creating a new project in TIA Portal

1. Open TIA Portal 15 from your PC.
2. Create a new project by assigning a name to the project and by selecting the appropriate place where
the project has to be saved in your PC.

Enter project name

Create new project

Path: | C:\PRAMODIPROJECTS\Siemens_Codesyz_MultiplexeriSiemensProgram

Project name: | Codesy:-Siemen: Profined

@ Open existing project

@ Create new project Version: | V15
Author: |inOpnzz

@ Migrate project -]

Comment:

3. After assigning the name, Click on Create to create the project. Once you click create the following view
will be displayed.

First steps

Project: "Codesys-571200_Profinet" was opened successfully. Please select the next step:

R ’ contiaue s devee # Click to configure the PLC.
\ Write PLC program

> Configure

i technology objects

|_ . ) Configure an HMI screen

Open the project view
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S$7-1200 PLC setup in TIA Portal 15

4. Click on Configure a device to do the PLC configuration as shown in the above image.The configuration
screen allows you to choose the PLC CPU needed from the available list of CPU’s.

Totally Integrated Automation

Show all devices

@ Show all devices Details | List | Thumbnails |

@ Add new device
click to add a new CPU to the project

The list of avialable CPU’s will be displayed as shown below.

Add new device

« (1 Controllers Device:
» [ SIMATIC 57-1200
» (@ sIMATIC 57-1500

» [ siMATIC 57-300

» [ simaTIC 57400

» [ SIMATIC ET200 CPU
» [5} Device proxy

Controllers

D Article no.: | |
HMI Version: [ -]
— Description:

PC systems

[w] Open device view
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S7-1200 PLC setup in TIA Portal 15

5. Ifthe PLC and you PC are connected in the same network , then it will be easy to do the PLC
configuration if we can retrieve the actual hardware configurations present at the PLC. So for this
purpose select Unspecified CPU 1200 from the list of available CPU’s as shown below.

- f;. Controllers ~ Device: aem
~ [ SIMATIC 57-1200 [l
~ [ cru
» [ CPU 1211C ACIDCIRly
Eﬂ CPU 1211C DC/DC/DC
(@ cPu 1211¢ DCIDCIRlY
(M cPu 1212C ACIDCIRly
[ cPu 1212¢ Daibcipe
[ cPU 1212C DCDCIRIY
[ CPU 1214C ACIDCIRly e Va2 [+]
[ cPU 1214C DCIDCIDC
[ CPU 1214C DCIDCIRIY
[ cPU 1215C ACIDCIRly Unspecified CPU 1200
[ cPU 1215¢ DCDCIDC
[ cPU 1215C DUDCRIY
[ cPuU 1217¢ DaiDCIDC
[ cPu 1212Fc DODCIDC
(@ cru 1212FC DCDCRIY
(@ crPu 1214FC DODCIDC
[@ crPu 1214FC DADCRlY
[ cPu 1215FC DODCIDC
(@ crPu 1215FC DCIDCRIY
« [ Unspecified CPU 1200
R — Salect this ERY
» [ cPU sIPLUS
» [ SIMATIC 57-1500

[ coasne o7 300

(<] ] 3]

Unspecified CPU 1200

Article no.: B6EST 2X-X0O0OXKXX |

Description:

v v w W W W W W W W W W W W WY W W™

 dd smess Click to add the CPU

6. Once the CPU is selected click on Add as shown in above image. Once the CPU has been added to the
project, the following display the project will have.

T4 Siemens - C:WsersiinOpnss\Desktopl\LibrarylLibraryTesting\Testing\Codesys-S71200_Profinet\Codesys-571200_Profinet

Project Edit View Insert Online Options Tools Window Help

Cf i svepoet & X =0 X 02t G MK B[R S Gooniine ¥ Gooffine dy [ B X' o (1] [<carchinprojece | S

Devices ‘5.5 Topology view @ Network view ‘mf Device view L

Y (2|2 | d¢ [rct unspeciccrurzoo[v] &) ' (&[0 S [ [ Device overview

t{ .. Module Slot. laddress  Q address
¥ _] Codesys-571200_Profinet , v PLC1 1
K Add new device =

[
11
g Devices & networks

[/ PLC_1 [Unspecific CPU 1200] : ;

IIY Device configuration ! 116
» I Program blocks 0 mi—q 17
» 4 Technology objects 118
» @ External source files 119
» Lg PLCtags 120
3 :'g PLC data types 121
3 ?J_ Watch and force tables 5 132
» :_’.‘ Traces. : 133
» lii; Device proxy data ; 1X1

2§ Program info
] PLCalarm text lists
» [ Local modules
» i Ungrouped devices
» 5§ Securitysettings
3 ;] Commen data

The device is not specified.
b rzﬂ Decumentation settings

- = Flease use the H= e catalog to specify the CPU,
D { B e = oF detect the configurtion of the connected device.
» g Online access
» :w Card Reader/USB memory
<|[m] 3] [100% [v] —¢— @ [¢] Il B
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4.2

1.

2.

S$7-1200 PLC setup in TIA Portal 15

Detecting the actual hardware configuration of the PLC connected to the network

Click on Detect the configuration of the connected PLC option to retrieve the PLC Configuration.

The device is not specified. )
— Please use the Hardware catslog  to specify the CPU, Click to detect

— h = o th T den actual hardware
= Or cetect the configuration of the connected device. H coniig of the

connected PLC

Once you give Detect the configuration option , the following display is visualized.

Hardware detection for PLC_1 %
Type of the PGIPC interface: PNIIE ~]
PGIPC interface: ‘ﬂ Intel(R) Ethernet Connection (4) 1219-LM m @ @

Compatible accessible nodes of the selected interface:

Device Device type Interface type Address MAC address
~ I
—1
[ |
Flash LE
SllGkio SONSh IO PLE'S o .o |
Wp— a tart search
. ) . available in the network _ wiiiashannsshe
Online status information: |:] Display only error messages

Detect | I Cancel
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S7-1200 PLC setup in TIA Portal 15

3. Click the Search Button as shown in above image to search the PLC’s available in the network.
4. Once the search is completed the available PLC’s will be displayed as shown below.

| Hardware detection for PLC_1 [

i

Type of the PGIPC interface: I!_FN\'IE f:]
PGIPC interface: [ilntel(R} Ethernet Connection (4) 1219-LM f:] @@

Compatible accessible nodes ofthe selected interface:

CPU 1215CDCD... PNIIE

PLC available in network

Startsearch
[ Display only error messages

Click to detect the hardware config of the
PLC found in the network

Scan and information retrieval completed.

Online status information:

1 Found accessible device cpx-e-cec-pn
€ scan completed. 1 compatible devices of 2 accessible devices found.
2 Retrieving device information...

i Detect | r Cancel | t

5. Once the search is completed, click Detect to retrieve the actual hardware configurations of in the PLC
found in the network .

6. Once the Hardware configurations have been retrieved the PLC configuration will be displayed as shown
below.

‘; Topology view
® % =

Actual hardware
# configurations of the
PLC

=

1
T
mal

N

gdf | PLC_1[CPU 1215(] Rd =,| E‘

103 102

SIEMERS
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S$7-1200 PLC setup in TIA Portal 15

4.3 Configuration of the IP parameters of the Profinet interface of the PLC

Once the hardware configurations of the PLC has been done the next important task is to configure the IP param-
eters of the profinet interface.

1. Double click on Profinet interface_1 to open the properties of the Profinet interface.

m 1 2 3

SICMERE

L PROFINET interface_1

Double click to open
profinet interface
properties

2. Profinet interface properties tab looks as shown below.

| '3 Properties | Info i) I %] Diagnostics

J General ” 10 tags H System constants || Texts |
General I
Ethernet addresses
Time synchronization Interface networked with
Operating mode
» Advanced options Subnet: |Nut networked [:]

Web server access [ Add new subnet

IP protocol

(@ SetIP address in the project
IPaddress: | 192 . 168 . 1 .1
Subnetmask: | 255 255 255 0

D Use router
CEE P

Application Note — ProfiNet Communication between CPX-E-CEC-C1-PN with S7-1200/1500 PLC - 1.10 Page 21 of 36



S7-1200 PLC setup in TIA Portal 15

3. Inthe Ethernet Addresses properties click on Add new subnet to create a new subnet as shown below.

w Click here to create a new subne

Anew subnetis created and immediately connected to the devic

Networking devices in the network view
Communication and networks

4. Enter the needed IP address and subnet mask in the IP protocol part of the ethernet addresses.

PNIIE_2
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Adding GSDML File of Festo CPX-E-CEC Controller to TIA Portal

5 Adding GSDML File of Festo CPX-E-CEC Controller to TIA Portal
This chapter explains the procedure to add the GSDML file of CPX-E-CEC controller to the TIA Portal project.
5.1 Downloading the GSDML File from the Festo Support Portal

1. Download the GSDML File for CPX-E-CEC from the Festo Support Portal.

You can download the GSDML file from the below link.
https://www.festo.com/net/en-in_in/SupportPortal/default.aspx?tab=48q=4252741

2. Inthe web page, click Software tab.

e B nhtps;//www.festo.com/net/en-in_in/SupportPortal/default.aspx?tab=4&0q=4252741 - ﬂ O Search..

M Festo - Support Portal bs

India Home ighli Products i Services Didactic About Festo
Products
Support Portal
Pneumatic drives
Servo-pneumatic positioning Please select a category on the left or use the search
systems
Electromechanical drives = Contact
Search FESTO ;
Moters and controllers 125741 = Product conformity
Grippers DNC-125-100-PPV-A = Terms and conditions of use for
Handling systems Help 163501 R408 electronic documentation
pmax. 12 bar
Vacuum technology Patnumber  Series
Valves Order code
Valve terminals
Sensors

Image processing systems controller CPX-E-CEC-C1-PN = Display in the catalogue
Compressed air preparation ~ 4252741 = CAD/EPLAN

Pneumatic fittings system > Spare parts catalogue
Electrical connector technology A :, Click Software Tab © TeEmEaE

Control technology and software ~ ‘a' 5 O
Other pneumatic equipment

Process automation

Ready-to-install solutions Top3  Product Technical Certificates [2] Software [15]

y . information [2]  documentation [4]
Function-specific systems

Didactic

Industries .

3. Under Software category scroll down until you find the Profinet GSDML File for CPX-E-CEC controller.

Needed Profinet GSDML Click to download GSDML file
PROFINET GSDML 04-03-2018 < Device Description Files
CPX-E-CEC-C1/M1-PN Controller 3 File and language versions

PROFINET Device description file (GSDML-file) x & (8)
for Festo CPX-E-CEC-C1/M1-PN Controller V2.32

Firmware 116 < Firmware

CPX-E-CEC-C1/M1-PN Firmware Bootloader Version 1.1.6 23-02-2018 3 File and language versions

Supported Systems:
CPX-E--CEC-C1-PN
CPX-E--CEC-M1-PN

4. Save the GSDML file in an appropriate folder in your PC.
5. The GSDML file will be downloaded as a zipped file as shown in the below image.

: GSDML-V2.32-Festo-CPX-E-CEC-20180304.zip 31-01-2019 13:59 Compressed (zipp... 4 KB
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Adding GSDML File of Festo CPX-E-CEC Controller to TIA Portal

6. Unzip the file to view the contents of the file. The unzipped files will look as shown below.

[&] GSDML-014D-0301-CPX-Ebmp 08-09-2015 05:20 BMP File S KB
[] GSDML-V2.32-Festo-CPX-E-CEC-20180304.xm! 21-03-2018 22:31 XML Document 25 KB

=) NOTE

o When the GSDML file has to be added to TIA Portal, the downloaded GSDML file from support
portal should be unzipped.

5.2 Adding the GSDML File to TIA Portal
The downloaded GSDML file of CPX-E controller must be added to the TIA portal.

1. Click on Options »» Manage General Station Description Files (GSD).

U4 Siemens - C:\WUserslinOpnss\Deskiop\LibrarylLibraryTesting\Testing\Codesys-571200_Profine

Project Edit View Insert Online| Options |Tools Window Help

5§ (Yl sveproject @ ¥ 2= f{ ¥ sexing: e d
Support packages
JW‘ Manage general station description files (GSD)

) Start Autornation License Manager
I cong
#| Show reference text

LL] Global libraries »
|

¥ ] Codesys-571200_Profinet

2. Select the path in your PC where the Profinet GSDML file of CPX-E controller has been saved.
Manage genera
Installed GSDs

GSDs in the project
Path where

Source path: [ C:IPRAMODIPROJECTS\Siemens_Codesys_Multiplexe\GSDML-CPX-E-CEC-PN GSDML file
' — is saved

Content of imported path

D File Version Language Status Info
'_] GSDMLV2.32-Festo-CPX-E-CEC-20... V232 English, Ger... Notyet installed PROFI...
—

(<] il B
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Adding GSDML File of Festo CPX-E-CEC Controller to TIA Portal

3. Select the GSDML files and Click on Install.
Manage general station description files X
Installed GSDs GSDs in the project

Source path: _C:‘.P'RANDD'.PRDJECTS'.Siemen:_CodES)c_Multiple:er'.GSDI\.I_{PX-E-CEC-PN | [

Content of imported path

[+ File Wersion Language Status Info
GSDML-V2.32-Festo-CPX-E-CEC-20... V2.32 English, Ger... Not yet installed PROFI...

Select the GSDML files

Click to install the GSDML files selected

<] I ' [3]

4. Once the installation is over, the following display can be visualised.

Manage general station description files

Installation result

I Message
0 Installation was completed successfully.

Click to finish installation

Save log || Install additional files | lose

5. Click on Close to finish the installation.
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6 Configuration of Festo CPX-E-CEC Controller in TIA Portal

Once the GSDML file of CPX-E-CEC controller is added, the next step is to do the configuration of it in TIA Portal.

6.1 Adding the installed CPX-E-CEC-C1-PN to network view.

1. Double Click on Devices and Networks.

U4 Siemens - C:WserslinOpnss\Desktop\Library\Libra

Project Edit View Insert Online Options Tools

S Y swveproiect & X 1 T X 9t (e

| Devices
£l i

¥ ] Codesys-571200_Profinet
— & sggneadedee T——
ﬂh bt 5 » open network view
» L1 PLC_1 [CPU 1215C DC/DC/DC]
» = Ungrouped devices
b =@ Security settings
r .._.i Commen data
» :§[| Documentation settings

» @ Languages & resources
» [} Online access
» |5 Card ReaderlUSE memory

2. The Network view will be as shown below.

|§i Topology view ||gﬂh Network view  |[[If Device view

% Network 1§ Connections [Hil connection ~| &4 Relations ' 1&' TP ‘I| (O = |
—{PNNE_1 |— [~]
PLC_1
CPU1215C
[PNNE_2 |
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3.

Configuration of Festo CPX-E-CEC Controller in TIA Portal

In hardware catalogue locate the CPX-E-CEC-C1-PN controller as shown below.
Hardware catalog

Options

v | Catalog
|<Se=n:h:- l@ m
[ Filter Profile: | <All> [+] Click to open
» (@ controllers Hardware catalog
» [ HME
» (g PCsystems
» [ Drives & starters g
» [ Network compenents =
» [1g) Detecting & Monitoring r
» (i@l Distributed /0 ?_.
» [ Power supply & distribution r
» Ei Field devices
- Ei Other field devices E@f
» [ Additional Ethernet devices E
~ 1l PROFINETIO 3
» Ei Drives
» Ei Encoders ILL]
» (g Gateway s
~ [ PLCs & CPs Fl
~ [l Festo AG & Co. KG 3
» (@ cecc

« [ Festo CPX-E Controller

The installed CPX-
E-CEC controller

ensors
» [m valves
» (1§ PROFIBUS DP

4. Drag and drop the CPX-E-CEC V1 to the network view.

Codesys-S71200_Profinet » Devices & networks

Options

LE Topology view I& Network view ﬁi_" Device view
7% Network| §§ Connections &3 Relations 1 93 o (O% = | g
—fonne 11— 7| e

[<search> | @ @
PLC_1 CPX-E-CEC-PN = M Filter  Profile: [a¥]

CPU 1215C CPX-E-CECV1 » Ei Controllers

Not assigned » @ HM
» [i PCsystems

» (g Drives & starters
» [ Network components
» [[ji Detecting & Monitoring
» (g Distributed 110
» (1§ Power supply & distribution
» [ Field devices
~ i) Other field devices
» [ Additional Ethernet devices
~ [l PROFINETIO
» [i Drives
» (@ Encoders
» (g Gateway
v [@PLCs & CPs
~ [ Festo AG & Co. KG
» [ cecc
[ Festo CPX-E Controller
[l cPxEcEC VT
» i Sensors
» [ valves
» (@ PROFIBUS DP

Drag and drop CPX-E-
CEC V1 to network view
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Configuration of Festo CPX-E-CEC Controller in TIA Portal

5. Connect the S7-1200 PLC to CPX-E-CEC-C1-PN.

Codesys-$71200_Profinet » Devices & networks

]l“ Device view

|E Topology view Ié Network view

|§Q‘ Network u Connections | HIM connection

) 5 relions 2% 28 0[] @

=

R 10 system: PLC_1.PROFINET I0-System (100) E

PLC_1 CPX-E-CEC-PN =
CPU 1215C CPX-E-CECV1
PLC 1

PLC_1.PROFINET IO-Syste... |

Network Configuration of Profinet Interface XF1 of CPX-E-CEC-C1-PN controller in
TIA Portal

6.2

1. Double click CPX-E-CEC-PN module .

Codesys-571200_Profinet » Devices & networks

I& Network view ]l“ Device view

|E Topology view

5% Network 1§ Connections [F1 connection [-] &2 relations " =3 H[[F] | ¢ =
@ 10 system: PLC_1 PROFINET 10-System (100) |
PLC_1 CPX-E-CEC-PN =
CPU 1215C Double click to open E-CEC V1
device overview PLC_1

PLC_1.PROFINET I0-Syste._ |

|€ Topology view

L

d¢ |cPxECECPN [CcPxECECVI] [w] ] B ;t_:j OF

) CPX-E-CECPN
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Configuration of Festo CPX-E-CEC Controller in TIA Portal

2. Click on CPX-E-CEC-PN module to view the properties of the controller.

& Topology view
*—ﬂcrx-e-czc—m[crx—e-czcm]ﬂi@iﬁé@ga: =
3. The properties will be viewed as shown below.
CPX-E-CEC-PN [CPX-E-CEC V1] g, Properties [ﬁm Q'Diaglsliu

Catalog information
w PROFINETinterface [X1]
General
Ethemnetaddresses
w Advanced options
Interface options
Media redundancy
} Real time settings
» Port 1[X1P1R]
» Port2[x1P2R]
Identification & Maintenance

“e~

~ General
Catalog information
- PROFINETinterface [X1]

Click to view Seneral
Xy
parameters
Interface options
Media redundancy
¥ Real time settings
» Port1[X1P1R]
} Port2 [X1P2R]
Identification & Maintenance

Ethemet addresses

eRgE2 ]

192 . 168 .1 .2

=)  NOTE

e The above IP parameters are of the Profinet interface XF1 of the CPX-E-CEC-C1-PN Controller.
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Configuration of Festo CPX-E-CEC Controller in TIA Portal

NOTE

-

e The IP address of the Profinet interface XF1, ETH1 Port of CPX-E-CEC-C1-PN and S7-1200 PLC

should be in the same range.

6.3

The following Profinet 10 modules are available.
Module
[l 01 byte

Adding Profinet 10 modules to the Profinet Interface of CPX-E-CEC-C1-PN.

[l 10 16 byte

10 2 byte
I | ¥t

Ml 10 32 byte

[l 10 4 byte
[l 10 8 byte

1. Go to Device and Networks.

Codesys-$71200_Profinet » Devices & networks -l
|f Topology view ||ﬁ1, Network view | [l Device view
pf' Network ?_E Connections ‘—" connectic +| A& Relations 'JE EL ‘I}‘ Qt |
—{PNME_1 |— 2 10 system: PLC_1.PROFINET I0-System (100) |
PLC_1 CPX-E-CECPN W
CPU1215C Double click to open *CPX-ECEC vi LI
device overview PLC 1 T
"
{PLC_1.PROFINET 10-Syste. .. fmmmmmmmmml
2. Double click on CPX-E-CEC-PN as shown above to get below view.
|
‘; Topology view @ Network view ‘IET Device view ‘ Options 2C]
& [cexececen [crxececvi] [w] ) B \£|__1|I\ @ s 5 [ Device overview =] E
[ ¥ - | Module Rack [siot |1add..| | |Catalog H]
& E ~ CPXECECPN 0 0 [~][search- |t [t 5
& REENEIO(intensce 0 X1 M Fiter  Profile: [ <All> - [wf]|2
R o ! » [ Head module 3
z i L D:m Medule L
— | o 4 1 w
L ‘ o 5 S
o ] B o 6 3
. H) » (1] 7 ;
o 8 =
o 9
0 10 g
o " ;
o 12 %
o 13
o 14 f—
| | o
<[] (3] [100% | = Ierers e (<] n ‘e B g
|6} Properties [ Info 1| %l Diagnostics | s
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Configuration of Festo CPX-E-CEC Controller in TIA Portal

From the catalog select the needed Profinet 10 module .

|E‘ Topology view ||Eﬂ'h Network view ||[|'|’ Device view

JDevice overview |

Options

?

¥¢ .. Module Rack Slot | add...
= ¥ CPX-E-CECPN 0 0
» PN-O Interface 0 0 X1
10 32 byte_1 o 1 68..99
0
Drag and drop
0
4 0 5
u 0 6
E 0 7
0 8
0 9
NOTE

v | Catalog

|-:f.earch:>

[ Filter Profile:
» [l Head module
« [ Module

[l 0 1byte

[l 10 16 byte

Il 10 &8 byte

[ <Al

-

Selected Module

o The Profinet 10 module configured in Codesys Project and the one configured in TIA Portal side
must be same. If not errors will be found in TIA Portal.

NOTE

¢ In our example weh ad chosen 32 byte Profinet 10 in codesys side. So we are choosing the

same in TIA Portal also.

4. The Input and Output addresses of the profinet module are IB 68-99 AND QB 68-99.

% V-

JDevice overview |

Madule Rack Slot | address Q address Type Article no.
¥ CPX-E-CECPN 0 0 CPXE-CECWV1 CPX-E-CEC-PN
» PN-O Interface 0 0 X1 CPX-E-CECPN
| 10 32 byte_1 0 1 68..99 68.99 1032 byte |
o 2

Added Profinet 10
module
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7 Mapping the Input and Output Addresses of Profinet Module in a watch

table for testing
1. Create a new watch table.
Project tree NI
Devices
-L:y.l:' = j

w | ] Codesys-571200_Profinet
ﬁlf Add new device
E&h Devices & networks
~ [ PLC_1 [CPU 1215C DO/DC/DC]
IIY pevice configuration
2| Online & diagnostics
» ;na Program blocks
» :# Technology objects
» External source files
b @ PLCtags
» (g PLC data types
- ;.;.l Watch and force tables

"""""""""""" ﬂ Add new watch table] ﬁ Add new watch table

E:l Force table

2. Map the Input addresses of the Profinet Module to the watch table.

i Name Address Display format Monitor value Meodify value 7
%IB68 Hex
%IB69 Hex
%IB70 Hex
%IB71 Hex
%IB72 Hex
%IB73 Hex
%IB74 Hex
%IB75 Hex
%IB76 Hex

[E]] ®iB77 Hex [~]
%IB78 Hex
%IB79 Hex
%IBBO Hex
%IB81 Hex
“%IBB2 Hex
%IB83 Hex
“%IEB4 Hex
%IB85 Hex
%IBB6 Hex
%IB87 Hex
%IB88 Hex
%IBEB9 Hex
%IE90 Hex
%IB91 Hex
%IB92 Hex
%IB93 Hex
%IES4 Hex
%IB95 Hex
%IB96 Hex
%IB97 Hex
%IE98 Hex
%1899 Hex

Page 32 of 36 Application Note — ProfiNet Communication between CPX-E-CEC-C1-PN with S7-1200/1500 PLC - 1.10



Mapping the Input and Output Addresses of Profinet Module in a watch table for testing

3. Map the Output addresses of the Profinet Module to the watch table.

Name Address Display format Monitor value Modify value
%0QB68 Hex
%QB69 Hex
%QB70 Hex
%QB71 Hex
%QB72 Hex
%QB73 Hex
%QB74 Hex
%QB75 Hex
%QB76 Hex
%QB77 Hex
%QB78 Hex
%QB79 Hex
%QB80 Hex
%QB81 Hex
%QB82 Hex
%QB83 Hex
%QB84 Hex
%QB85 Hex
%QB86 Hex
%QB87 Hex
%QB88 Hex
%0QB89 Hex
%QB90 Hex
%0QB91 Hex
%QB92 Hex
%QB93 Hex
%QB94 Hex
%QB95 Hex
%QB96 Hex
%QB97 Hex
%QB98 Hex
%0B99 Hex
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8 Downloading the program to S7-1200 PLC

1. Click onthe PLC_1[CPU 1215C DC/DC/DC] and then click Compile .

2. Click to compile the
project

OF (Bl saveprojer & ¥ 35| 5 X W *: T M|

Project tree 4

Devices

B =2 | d¢ [crxe

]l

¥ 7] Codesys-571200_Profinet
B’ Add new device
g Devices & networks

Y Device configuration
%! Online & diagnostics
» ra; Program blocks

.| 1. select the CPU

2. Once the compilation is finished with no errors, then the project can be downloaded to the PLC.

2. Click to download the
project

Cf [ B saveproject @ ¥ 35 T3 X W) (¥: f

Devices
B =2 | d¢ (e

=

¥ 7] Codesys-571200_Profinet
B Add new device
g Devices & networks

----------- DCOGOCHR. | 1. select the CPU
Y Device configuration

%! Online & diagnostics

» |l Program blocks
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3. Do the selections as shown below and click the Search button to find the PLC’s connected in the net-

work.
Extended download to device X
Configured access nodes of "PLC_1" i
Device Device type Slot Interface type  Address Subnet
PLC_1 CPU1215CDCD... 1 X1 PNIE 192.168.1.1 PNIIE_2
b
h
Type of the PGIPC interface: B _PNIE ['|
PGIPC interface: F intel(R) Ethernet Connection (4} 1219-LM ['l @ @
Connection to interfaceisubnet: | Directatslot "1 X1° [+] @
gatewa | ~| ©
Select target device: Show all compatible devices B2 !
Device Device type Interface type Address Target device
= = PNIIE Access address =
Elash LED Click to search PLC's in the i
network i
= |
‘ Startsearch ‘
Online status information: ["] Display only error messages
Load | concel |

4. Do the selections as shown below and click the Search button to find the PLC’s connected in the net-

work.

5. Once the PLC connected in the network is found, Click Load to start downloading the project to PLC.

Extended download to device £
Configured access nodes of “PLC_1"
Device Device type Slot Interface type  Address Subnet
[ Lol CPU1215CDCID.. 1X1 PN/IE 192.168.1.1 PNIIE_2
Type of the PGIPCinterface:  |{_PNIIE [~]
PG/PCinterface: _B Intel(R) Ethernet Connection (4) 1219-L ['| © @
Connection to interfacelsubnet: | Directatslot "1 X1' [T| @
st gateway |v|©
Select target device: Show all compatible devices [~
Device Device type Interface type Address Target device
Fica CPU 1215C DUD.. PNIE 792.168.1.1 PLC_1 Byl PLC found in the
- - PNIIE Access address = network
[ Flash LED
‘ Startsearch
Online status inforr\nution: [ pisplay enly efror messages Click to start
I Found accessible device ch-e-cec-f:n . E downloading
€ scancompleted. 1 compatible devices of 3 accessible devices found.
=2 Retrieving device information...
Scan and information retrieval completed. |v
| Load | Cancel |
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Testing

9 Testing

1. Go Onlinein TIA Portal.
2. Force the following data to the Output addresses of the Profinet Module in the watch table created.

The below table shows the forced values in the watch table created.

*Output1” %QB68 DEC !

*Output2” %QB69 DEC 0

“Output3” %QB70 DEC 6

*Outputd” %QB71 DEC 7

*Outputs’ %QB72 DEC 8

*Outputs” %0QB73 DEC 9

*Output7?” %QB74 DEC 10
*Outputs® %QB75 DEC m
*Outputs” %QB76 DEC 12
*Output10® %QB77 DEC 13
"Output11” %QB78 DEC 23
"Output12” %QB79 DEC 25
*Output13® %QB80 DEC as
*Output14” %QES81 DEC 56
"Output15” %QB82 DEC 34
*Output16°” %QB83 DEC 34
*Output17" %QB84 DEC 23
*Output18" %QB8S DEC 24
"Output19® %QB86 DEC 23
*Output20°” %QB87 DEC 12
*Output21* [i2)] %qBss DEC [+ 1
*Output22® %QB89 DEC 13
"Output23” %QB90 DEC 66
"Output24” %QBY1 DEC 77

3. Go Online in Codesys to see the values appearingﬂ_ip_‘t_h_e___lpngt_gt_jdresses of the Profinet Module

B e S TS ST ==

E Input[0] LIBG BYTE 4
i Input[1] %6181 BYTE 0
5 Input[2] IB2 BYTE &
. Input[3] 2AIE3 BYTE 7
k] Input[4] 34184 BYTE 8
*» Input[5] 35385 BYTE 9
i Input[6] 2%IBE BYTE 10
4 Input(7] o187 BYTE 111
% Input[8] 2AIRS BYTE 12
y Input[9] 6189 BYTE 13
R Input[10] 21810 BYTE 23
k] Input[11] %IB1T BYTE 25
4 Input[12] o%IBI2 BYTE 45
R Tnput[13] %IB13 BYTE 56
y Input[14] %1814 BYTE 34
R Input[15] IR BYTE 34
3 Input[16] %IB1G BYTE 23
4 Input[17] %IBI7 BYTE 24
R Tnput[18] %IB18 BYTE 23
y Input[19] 561815 BYTE 12
R Input[20] %IB20 BYTE 11
3 Input[21] %1821 BYTE 13
B Tnput[22] LTS BYTE 66
£ Input[23] %IB23 BYTE 77
*» Tnnuil241 0LIR24 RYTF ]8

4. Both the tables have the same values , which shows that the Profinet communication established be-
tween S71200 PLC and CPX-E-CEC-C1-PN controller is working fine.
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