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Copyright Notice

This documentation is the intellectual property of Festo SE & Co. KG, which also has the exclusive copyright. Any
modification of the content, duplication or reprinting of this documentation as well as distribution to third par-
ties can only be made with the express consent of Festo SE & Co. KG.

Festo SE & Co KG reserves the right to make modifications to this document in whole or in part. All brand and
product names are trademarks or registered trademarks of their respective owners.

Legal Notice

Hardware, software, operating systems and drivers may only be used for the applications described and only in
conjunction with components recommended by Festo SE & Co. KG.

Festo AG & Co. KG does not accept any liability for damages arising from the use of any incorrect or incomplete
information contained in this documentation or any information missing therefrom.

Defects resulting from the improper handling of devices and modules are excluded from the warranty.

The data and information specified in this document should not be used for the implementation of safety func-
tions relating to the protection of personnel and machinery.

No liability is accepted for claims for damages arising from a failure or functional defect. In other respects, the
regulations with regard to liability from the terms and conditions of delivery, payment and use of software of
Festo SE & Co. KG, which can be found at www.festo.com and can be supplied on request, shall apply.

All data contained in this document do not represent guaranteed specifications, particularly with regard to func-
tionality, condition or quality, in the legal sense.

The information in this document serves only as basic information for the implementation of a specific, hypo-
thetical application and is in no way intended as a substitute for the operating instructions of the respective
manufacturers and the design and testing of the respective application by the user.

The operating instructions for Festo products can be found at www.festo.com/sp .

Users of this document (application note) must verify that all functions described here also work correctly in the
application. By reading this document and adhering to the specifications contained therein, users are also solely
responsible for their own application.

© (Festo SE & CO. KG, D-73726 Esslingen, 2021)
Internet:  http://www.festo.com
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Components/Software/ IP address used

1 Components/Software/ IP address used
Type/Name Version Software/Firmware IP address Subnet mask
CPX-AP-I-EC-M12 1.3.5
CPX-AP-I-410L-M12 V1.3.1
CPX-E-CEC-M1-EP 1.1.22-73131e464M.2019090 | 192.168.0.200 | 255.255.255.0
CPX-E-CEC Package 3.5.12.75
Laptop with Codesys SP12 | -- 192.168.0.201 | 255.255.255.0

Table1.1: 1  Components/Software used

1.1 Recommended manuals

A) CPX-AP-I-SYS (System manual)

Documentation 5099722 - CPX-AP-1-5Y5-EN {3 Documentation

M| operating - Automation system

< File and language versions

[F Associated products
* analegue input module CPX-AP--4ALU-FRTD-M12 (30288508)

& Pmmbeel Cnambmes WOCT SO0 QAN

B) CPX-AP-I-EC-M12 (Operating manual)

Documentation 8099741 - CPX-AP-I-EC-M12-EN =3 Documentation

Operating - EtherCAT - Interface % File and language versions

Associated products
= EtherCAT interface CPX-AP-FEC-M12 (80865809)

Source:
https://www.festo.com/net/en-gb_gb/SupportPortal/default.aspx?q=8086609&tab=3

C) CPX-AP-1-410L-M12 (Documentation)

Documentation 8099732 - CPX-AP-1-410L-M12-EN =3 Documentation

10-Link Master =+ File and language versions

Source:
https://www.festo.com/net/en-gb_gb/SupportPortal/default.aspx?q=CPX-AP-1-4I0L-M12&tab=3
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Components/Software/ IP address used

1.2 Recommended ESI / FW File

A) Firmware v1.3.5

Firmware v1.3.5 % Firmware
Supported systems: < File and language versions
» EtherCAT interface CPX-AP-LEC-M12 (B086500)

Rewizion 01

B) ESIof31/03/2020

EtherCAT XML S10HZ020 <+ Device Description Files

EtherCAT Slave Information (ESI) 3 File and language versions

EtherCAT Slave Information (ESI) file for the CPX-AP-LEC-
W12 EtherCAT Interface.

Source:
https://www.festo.com/net/en-gb_gb/SupportPortal/default.aspx?q=CPX-AP-I-EC-M12&tab=4&s=t#result

13 Network Topology

IE Network Topology

1 PLC Configuration

CPX-E-CEC-M1-EP EtherCAT Bus
B —
ﬂ ¢ EtherCAT~ - +
-
15t : 15t

2 Slave Configuration

AP-15tring 1 CPX-AP-I-EC-M12 AP-I String 2

= z -
v % v

15t : 15t : 15t

3 AP-l Configuration

CPX-AP-1-4DIADO-M... CPX-AP--4DIADO-M... VIUG CPX-AP-1-4DIADO-M... CPX-AP-1-410L-M12
'%. '%_ + '%. _ f’ 2
15t : 15t : 15t : 15t : 15t
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1.4 10-Link Topology

EE 10-Link Topology

110-Link Master
CPX-AP-1-410L-M12
L

1pc.

2 Port configuration

SFAW- PORT
L
w =
1pc. : 1pc.
3
VTUG Port2

1pc. : 1pc.
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System communication and address assignment

2 System communication and address assignment

For internal system communication between the modules, two strings can be implemented via the connections
[XF20] and [XF21] of the CPX-AP-I-EC-M12 module.

The connection of the connecting cables to the individual modules is made via connection [XF10]. The connection
[XF20]is available for forwarding to another module.

The addresses of the modules are assigned automatically each time the automation system CPX-AP-| system is
starting up. The address 1 is always assigned to the AP-l interface. The modules are addressed at terminals [XF20]

and [XF21] in ascending order for each string, starting with the string at terminal [XF20]

EEEIREE

[T

M= =T
e =[[T}

1 [
M=

®
XF20) - _

| = |xF21

(Example screenshot)
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System communication and address assignment

- The AP-I master is assigning ID’s to modules as long as the upper PLC is not starting to
establish the Profinet, Profibus, EtherCAT, Ethernet/IP or Modubs/TCP communication!
As soon as this happens the master is closing “the door” for new AP-1 modules. This can
create challenges if you are using different power supplies, a module is lost or added dur-

ing operation.

Please note following information from the system manual:
A)

Loss of function if logic supply PS is switched on late.

If the modules are supplied by different fixed power supplies, the interface must be switched on last,

as otherwise they will not be detected by the interface when the automation system CPX-AP starts up.

B)

Behaviour in the event of incorrect configuration after restart

When establishing a connection with the higher-level controller, the configuration is checked for the
following criteria, depending on the network protocol of the interface:

— Total number of input and output bytes

- Module codes and sequence of modules

- Length and format of the start-up parameterisation

If there are deviations, the connection to the higher-level controller is refused and a network-specific
error message is generated.

Behaviour when changing the configuration during operation

- |f a module is removed durins oeeration, nRIgcess di‘i is “inifsr;ed to the hisher-level control-

ler for this module and all subseauent modules. The failure of the module is signalled via a dia-

gnostic message and, if necessary, network-specific status bytes in the process data.
- Ifan additional module is added after the connection is established with the higher-level control-

ler or an existing module is exchanged, this module is not included in the active conﬁsuration and

no data exchange with this module is possible.

In order for chanses to the conﬁsuration to become activeI the sxstem must be restarted $switched

off/on).
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ESI File and Firmware

3 ESI File and Firmware

3.1 ESI File

Download the ESI file and Firmware from the Festo Support Portal. ESI files are found under the Software +
Driver Tab.

t Portal

Flease select a category on the left or use the search.

Suppo

= Contact
s;}:;gﬂg FESTD = Product conformity
DNC-125-100-PPY-A =» Terms and conditions of use for
Help 163501 R408 electronic documentation
provx. 12 bar
Part number Series
Order code
- EtherCAT interface CPX-AP-I-EC-M12 < Display in the catalogue
= 8086609 > CAD/EPLAN
. = Spare parts catalogue
= Technical data
= (Create download package

Top 3 Product Technical Certificates [1] Software [3]
information [2] documentation [2]

Description Version ° | Filter result v
Firmware V135 < Firmware
Supported systems: = File and language versions
* EtherCAT interface CPX-AP-I-EC-M12 {8086509)

Revision 01
EtherCAT XML 31/03/2020 = Device Description Files
EtherCAT Slave Information (ESI) > File and language versions

EtherCAT Slave Information (ESI) file for the CPX-AP-I-
EC-M12 EtherCAT Interface.

To “install” the ESI File in a new Codeys SP12 project please do following:

A) Open the Device repository in Codesys

% EtherCAT.project” - CODESYS the [EC 61131-3 pregramming systemn provided by Festo
File  Edit View Project Build Online Debug | Tools | Window  Help

SEE &S« X o gk 0L 4% 00 @ Package Manager..,
ﬁﬂ Library Repository...

Devices /|ﬁ Device Repository... E_Sy
=g EtherCAT Visualization Style Repository...

@ =
= Device {CPX-E-CEC-M1-EF) H License Repaository...
=-El PLC Logic ) I
- €3 Application u License Manager...
m Library Manager Scripting 2
PLC_PRG (PRG) )
Customize...
= @ Task Configuration ]
£ EtherCAT Task pesS
=58 MainTask Import and Export Options...
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ESI File and Firmware

B) Install the actual ESI file from the corresponding path

- Install...

# Install Device Description X

“— ~ 1“| < CPX-AP-|-4I0L » CodesysSP12 » Files » ESI | v & ESI" durchsuchen pel

Organisieren + Neuer Ordner ==~ [ o
3 Dieser PC ~ MName Andergfsd

“J 3D-Objekte
&= Bilder
[ Desktop
@ Dokumente D
* Downloads
H Galaxy A3 2016
D Musik
B videos
i () OSDisk
= (K} WBE (\\festo.net\dfs02\DE\Cdrom)
= (M:) VT (\\festo.net\DFS05\DE\Data\Berkheim)

D Festo-CPX-AP-|-EC-20200331.xml 27.04.2020 0

Dateiname: | Festo-CPX-AP-|-EC-20200331 xml v || [EthercaT XML Device descriptis

Offnen | [ Abbrechen [

= [l Festo AG Co. KG - AP

f‘ﬁ CPX-AP-IECM12 Festo AG & Co. KG
<

= % C:\Users\raft\Desktop'Projekte 2020\Application Notes_RAFTYCPX-AP-I-ECYCPX-AP-I-4I0L \Codesys 5P 12\Files\EST\Festo-CPX-AP-1-EC-2020033 1. xml
€ Device "Analog module with 4 input channels, M12, 0/4..20 mA, 0., 10 ¥, 1.5V, +/- 5V, +/- 10V, PT100, Ni100, 500 ohm" installed to device repository,
¥ Device "1/0 module with 4 inputs M3, TPE5/IP57, PNP, 3-pin conducter” installed to device repository,
€ Device "T/O module with 4 inputs and 4 outputs M12, galvanically isolated, 0.5 A, IP65/IP&7, PNP, 5-pin conducter” installed to device repository,
¥ Device "1/0 module with 4 inputs and 4 outputs M3, galvanically isolated, 0.5 A, IP65/IP&7, PP, 3-pin conducter” installed to device repository.
€ Device "TO-Link Master, 16 Bytes input data and 16 Bytes output data per port, 4 ports dass B, max, load current 1,54 /port and 4A/module, DQ 200 mA” installed to device repository,
¥ Device "I0-Link Master, 2 Bytes input data and 2 Bytes output data per port, 4 ports dass B, max. load current 1,54 port and 4A/module, DQ 200 mA” installed to device repasitory.
€ Device "TO-Link Master, 32 Bytes input data and 32 Bytes output data per port, 4 ports dass B, max. load current 1,54 /port and 44 /module, DQ 200 mA” installed to device repository,
¥ Device "I0-Link Master, 4 Bytes input data and 4 Bytes output data per port, 4 ports dass B, max. load current 1,54 port and 44/module, DQ 200 mA” installed to device repasitory.
€ Device "TO-Link Master, & Bytes input data and & Bytes output data per port, 4 ports dass B, max. load current 1,54 /port and 44 /module, DO 200 mA” installed to device repository,

BB e TN e it © G e MA1T TNEEANET AMA E im memd e ikl b A it

3.2 Firmware

The latest FW for CPX-AP-I-EC-M12 is 1.3.5. Only with this FW or higher the module and 10-Link functionality of
the CPX-AP-1-410L-M12 is supported. As reference please have always a look on the release-notes:

1200 » Application Motes_RAFT » CPX-AP-I-EC » CPX-AP-1-410L » Codesys5P12 » Files * Firmware

Mame Anderungsdatum Typ Grofe

D ap-i-ec-bootloader-1.3.5-cfabbald.2020...  31.03.2020 08:43 FFWU-Datei 733 KB
D ap-i-ec-firmware-1.3.5-cfalbtald, 31.03.2020 03:43 FFWU-Datei 7473 KB
; CPX-AP-1-EC-1.3.5-f, 331-...  27.04.2020 09:44 ZIP-komprimierte... 6.239 KB
D release-notes.tet 20.04.2020 12:32 Textdokument 1KB
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ESI File and Firmware

|:J.-:J.-:J.-:J.-J.-:A-:J.-:J.-:Jr:J.-:J.-:J.-:J.-:J.-:J.-:A-:J.-:J.-:Jr:J.-:J.-:J.-:J.-:J.-:J.-:J.-J.-J.—:J.—:Jr:J.-:J.-:J.-:J.-:J.-:J.-J.-J.-:J.-:Jr***************ﬂr******
ke ke ke ke e ke ke ke ke

* LANG==n

W e e ke ke e e e e e ke ek e e e ek e e b ek e e e e ke ol e b b ok e e e ek ol A ke b ok ke e e e ke b e b b ke b e e e ke b e ke ke

e e e ke ke ke dede e ke

* 1.3.5

A ke ke e ke e ke ake e e b ek e ke b ke ake e e b ok e ke e ek ke e b b ok e ke e bk ke e b b ok b ke e e ke ke e b b ok b ke e e ke b ke b ok

ke ke ke ke ek ke ke

* gorrect diag code in diagnosis history chiject $3121487
* Static PDO support added
* Added ICL—Modules support I

General 1mprovements

* 1.0.1

e ke e e ke e ke ke e e ke ek e e e ke ke e e b ek e e e e ke ke e ke ke ke e e e e ke ke e ke ke ke e ke e e e ke e b ke ke e e e e e ke ke ke ke

ke ke ke ke ek ke ke

* Productlaunch

To check which FW, you actual CPX-AP-I-EC-M12 master has please have a closer look on the object 9000 via
CoE Online EtherCAT feature:

f E CPX_E_System [ cPx_AP_1_I 12 %[ [f] EtherCAT_Master ]/ﬁi CPX_AP_|_EC_M12_1 }’ﬂi CPX_AP_|_4DI4DO_M12_5F_2
General [JAutoUpdate (@) Offline from ESIFile () Online fram Device
Expert Process Data MName Flags Type Value
16#1C13:16%00 TxPDO assign
Process Data 16103216200 SM output parameter
1671C33: 16500 SM input parameter
SRR 16#2000:16#00  CPX-AP-I-EC-M12 - Module Parameter
Onling 16#2001: 16200 CPY-AP-1-4014D0O-M12-5P - Module Parameter
16#2002: 16200 CPYX-AP-1-4014D0-M12-5P - Module Parameter
CoF Online 16#2003: 16200 VAEM- 1-5-24-AP - Module Parameter
+- 16#2004: 16200 CPX-AP-1-4014D0O-M12-5P - Module Parameter
EoE Settings + 16#2005:16=00 CPX-AP-I-410L-M12 Variant 2 - Module Parameter
16#3005: 1600 CPX-AP-I-4I0L-M12 Variant 2 - ISDU Access
DiagHistory 16#6001: 1600 CPX-AP-I-40I4D0O-M12-5P - Inputs
#6002: 16200 CPX-AP-I-4D14DO-M12-5P - Inputs
EtherCAT /0 Mapping + 004:16#00  CPX-AP-1-4DI4D0O-M12-5P - Inputs
* CPX-AP-I-4I0L-M12 Variant 2 - Inputs
iz + CPY-AP-1-4DI4D0-M 12-5F - Outputs
- 16F7002: CPX-AP-I-4DI4DO-M12-5P - Qutputs
Information
+- 16%7003: 16 VAEM-L1-5-24-AF - Outputs
+ - 167004 160 CPX-AP-I-40I14D0O-M12-5P - Qutputs
+- 16#7005: 1600 PY-AP-I-4I0L-M12 Variant 2 - Outputs
=+ 16#9000: 16300 PX-AP-I-EC-M12 - Module Identification
116#01 Address of the module RO LINT 1
116203 MName string RO STRING(32) 'CPY-AP-T-ECM12'
116705 Vendor ID RO LDINT 29
11607 Revision Numnber RO UDINT 1
116203 Serial number RO UDINT 11155
116208 Module FDO Group RO UINT 0
116504 Module Ident RO LDINT 3324
116#0B Slot RO LINT 1
116220 Festo product key RO STRING(1Z)  '3S7PNS4IKWS
116521 Festo part number RO LIDINT 3086609
{16222 Firmware version RO STRING(32) w131 I
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3.21 How to do a FW update

ESI File and Firmware

You can do a FW update via EtherCAT feature FoE. Therefore, you must switch the node in the Bootstramp mode.

To do a FW update via Codesys following steps are mandatory:

1. Deactivate the Automatic Restart slave EtherCAT Master setting:

ﬁ-_’ CPX_E_System
General

Sync Unit Assignment
EtherCAT I/O Mapping
Status

Information

[ CPX_AP_I_EC_M12

Autoconfig Master/Slaves

EtherCAT NIC Setting
Destination Address{MAC) FF-FF-FF-FF-FF-FF

Source Address (MAC) 00-00-00-00-00-00

[[] BtherCAT_Master x | ] CPX_AP_I_EC_M12_1 5]

CPX_AP_|_:

EtherCAT.

Broadcast [ Enable Redundancy

Browse...

Netwark Name |ecat

() Select Netwark by MAC

Distributed Clock

Cycle Time 4000 ]

Ak 4

Sync Offset 50
[] Sync window Manitoring

Sync Window 1 = ps

(®) Select Network by Name

Options
[] Use LRW instead of LWR/LRD

[] Enable messages pertask

I [] sutomatic Restart Slaves

2. Download everything to the PLC and open following tap in the Online mode

[z CPx_E System
General

Expert Process Data
Process Data
Startup Parameters
Online

CoE Online

EoE Settinas

[ CPX_AP_I_EC M12 x [ [] EtheCAT Master

State Machine
Init

Bootstrap

Safe-0p

Pre-Op

File access owver EtherCAT
Download... Upload...
E2PROM Access

Write E2PROM... Read EZPROM...

Current State:

Requested State:

[ CPX_AP_I_EC_M12_1 il

Boot Strap Modus
Boot Strap Modus

Wiite E2PROM XML

To have all EtherCAT features of a slave available in Codesys Sp12 following have to be ac-

tivated:

[ CPX_E_System

General

Expert Process Data

Process Data

Application Note — CPX-AP-I-EC-M12 in Codesys SP12 with CPX-AP-I-4I0L-M12 - 1.20

(] CPX_AP_I_EC_M12 X [ [[] EtherCAT_Master

Address
AutoIncAddress 0 -
EtherCAT Address 1001 =

[ CPXAP_IEC M12_1 [ CPX_AP_I_4DI4D(

Additional

EtherCAT ™~

Enable Expert Settings

Optional
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ESI File and Firmware

3. Press the Download Button at FoE (File access of EtherCAT) and download
A) The Bootloader file

B) The FW file

File access over EtherCAT

Uplse..

E2PROM Acces i\ & Offnen

w |
Write E2PROM...
“~ v P < CPX-AP-I-4I0L » CodesysSP12 » Files » Firmware v "Firmware" durchsuchen 2
Organisieren « MNeuer Ordner =~ [ o
[ Dieser PC ~ MName Anderungsdatum Typ
B 3D-Objekte 1. [T pi-ec bootioader-1.3.5-ciaBb6ald.2020.. FFWU-Datei
[=] Bilder ap-i-ec-firmware-1.3.5-cfaBb6al4.202003... FFWU-Datei
[ Desktop FET‘ CPX-AP-1-EC-1.3.3-cfa8bbal4.20200331-... ZIP-komprimierte...
Dokumente [E] release-notes.ot Textdokument
‘ Downloads
D Musik
m Videos
o (C:) OSDisk

== (K:) WBE (\\festo.net\ dfs02\DE'
= (M) VT (\\festo.net\DFS0S\DEY
== (M) Transfer (\\festo.net\DFS0

r«mv < >

Dateiname: || Anfies ¢ v

| Offnen | I Abbrechen I

Hint: The password is always 0

Edit FoE Mame >
String: ap-ecfimware-1.3.5-cfalbbald 20200331
Password (hex:) 0=

-

OK Cancel

4. After the FW process is finished (it takes several minutes) change the state from BOOT to INIT

State Machine

Pre-Op Safe-Op

Current State: |El:mt Strap Modus |

Requested State: |Init |

Op

Now the LED’s on the node are changing a little bit and the internal Update of the FW is starting
It is finished as soon as you see following in Codesys:

State Machine

Fre-0Op safe-0p

Current State: |Ir1it |

Requested State: |Ir1it |

Op
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5. Activate the Automatic Restart function in your master and download the project again

: s
Autoconfig Master/Slaves Ethercn-l:w—
EtherCAT MNIC Setting
Destination Address(MAC) FF-FF-FF-FF-FF-FF Broadcast [ ] Enable Redundancy
Source Address (MAC) 00-00-00-00-00-00 Browse..
Netwaork Name |Ecat
() Select Metwork by MAC (@) Select Network by Name
4 Distributed Clock 4 Options
Use LRW instead of LWR/LRD
Cycle Time 4000 | ps []use nstead @ R
Sync Offset =0 < o [] Enable messages pertask
| Automatic Restart Slaves
[ sync Window Monitoring I I
Sync Windaow 1 ) ps

6. Checkin the object 9000 the actual FW

= 16#9000: 16%00 CPX-AP-I-ECM12 - Module Identification RO USINT 3
116#01 Address of the module RO UINT 1
115#03 Mame string RO STRING 'CPY-AP-I-ECM12'
115#05 Vendor ID RO UDINT 29
116707 Revision number RO LIDINT 1
116#08 Serial number RO UDINT 11155
116#09 Module PDO group RO UINT 0
1 16#0A Module Ident RO UDINT 3324
:16%0B Slot RO UINT 1
116520 Festo product key RO STRING '357PM 541KV 5
(16%21 Festo part number RO LIDINT 3086609
116522 Firmware version RO {STRING V135 |
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4 Codesys 410L EtherCAT commissioning

4.1 Establishing the EtherCAT communication
To add existing EtherCAT slave device to you Codesys project the first Online steps are:

1. Use the Scan functionality to check all EtherCAT participants

Devices 3

=1 EtherCAT
= Device [Verbunden] (CPX-E-CEC-M1-EP)
= Bl PLC Logic
- Application [run]
il Library Manager
PLC_PRG (PRG)
=@ Task Configuration
& EtherCAT_Task
=-¢& MainTask
& PLC_PRG
& PLC_Diagnosis (PLC-Diagnosis)
=2z CPX_E_System (CPX_E_System)
B E_CEC_M1_EP (E-CEC-M1-EP)
il E_4A0_U_I(E-4A0-U-T)
fil E 8DO (E-8D0)
+-: il E_4I0L (E-410L)
&[] EtherCAT_Master (EtherCAT Master)
A= EtherNet_IP_Dey| %  Cut
'3 softMotion Gene Copy

Paste

*  Delete
Browse r
Refactoring 3

Properties...
Add Object

= Add Folder...
Add Device..
Insert Device...

Scan For Devices...

2. Add the EtherCAT slaves to your project.

Please install always the correct ESI otherwise EtherCAT devices will pop up just with the
generic information .

Devices - 2 x Device fz cPX_E_System x [[] EtherCAT_Ma
=& EthercAT Module Configuration
= Device [Verbunden] (CPX-E-CEC-M1-EP) I
= [&0 PLC Logic 1/0 Mapping
=t Application [run] Status
il Library Manager
PLC_PRG (PRG) Information |
= & Task Configuration I |
& EthercAT Task | oo -r 1
= g MainTask
&1 PLC_PRG Devicename Devicetype Alias Address A E
& PLC_Diagnosis (PLC-Diagnosis) =- CPX_AP_I_EC_M12 CPX-AP-FEC-M12 O
= 9B CPX_E_System (CPX_E_system) CPX_AP_I_EC_M12 Bus nodes

B E_CEC_M1_EP (E-CEC-M1-EP)
il E_4A0_U_I(E-4A0-UT)
i E_8DO (E-8D0)
#-2 i E_4I0L (E-4I0L)
£ [if) EtherCAT_Master (EtherCAT Master)
£ EtherNet_IP_Device (EtherNetIP Devi
‘2 SoftMotion General Axis Pool

CPX_AP_I_4
CPX_AP_|_410L_M12_Variani_2

N

Digital modules

O-Link modules

Scan Devices Copy All Devices to Project

< >
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3. Download the project again and go to online Mode

% EtherCAT.project* - CODESYS the IEC 61131-3 programming system providec

File Edit View Project Build Online Debug Tools
B E & v o § Byl X | 4iid s R

Devices -~ B Device |
T Ethercar = | Madule Configur.
= Device (CPX-E-CEC-M1-EP)
=8l PLC Logic 1/O Mapping
=-{} Application S—
ffif Library Manager
PLC_PRG (PRG) Information

=& Task Configuration
£ FtherCAT_Task
=38 MainTask
&) PLC_PRG
& PLC_Diagnosis (PLC-Diagnosis)
=-Hz CPX_E_System (CPX_E_System)
f E_CeEc_Mi_Ep (E-CEC-M1-EP)
M E 440 U I(E-4AQ-U-T)
il E_8DO (E-8DO)
#-fl E_4I0L (E-410L)
- (7 |EtherCAT_Master (EtherCAT Master)
=-[f] CPX_AP_I_EC_M12 (CPX-AP-1-EC-M12)
—_— ﬂjf‘ AR LB M12 Pisandes) b Setsman, .

If you have e.g. no AP-l module error, installed the correct ESI and FW then the result is:

=73 (] EtherCAT_Master (EtherCAT Master)
= [ CPX_AP_1 EC_M12 (CPX-AP-I-EC-M12)

[ CPX_AP_I_EC_M12_1 (Bus nodes)
[ CPX_AP_1 4DI4DO_M12_5P (Digital modules)
[ CPX_AP_1 4DI4DO_M12_5P_1 (Digital modules)
[ VAEM_L1_5_24_AP (Valve interfaces)
[ CPX_AP_1 4DI4DO_M12_5P_2 (Digital modules)
[ CPX_AP_I 4I0L_M12_Variant_2 (I0-Link modules)

4.2 Changing the CPX-AP-1-410L-M12 1/0 size

Per factory setting the CPX-AP-I-410L will pop up with 8 Byte I/0 data per port:

= 3 [{] EtherCAT_Master (EtherCAT Master)

= @ CPX_AP_I_EC_M12 (CPX-AP-I-EC-M12) f
@ cPx_AP_I_EC_M12_1 (Bus nodes)
[ CPX_AP_I_4DI4DO_M12_5P (Digital modules) f
[ CPX_AP_I 4DI4D0O_M12_5P_1 (Digital modules)
[ VAEM_L1_S 24 AP (Valve interfaces) f

[ CPX_AP_I 4DI4DO_M12_5P_2 (Digital modules)
| [@ CPX_AP_I_410L_M12_Variant_8 (I0-Link Master, 8 Bytes input :}’
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To change the data assignment of the AP-I |0-Link master following steps are to do:

Step1:

Step2:

Step3:

Step4:

Step5:

Page 18 of 30

In Offline mode please insert your new device entry

[ CPX_AP_I 4DI4DO_M12_SF ils
@ CPX_AP_I 4I0L M12 Variar *~ Delete )
herNet_IP_Device ( Browse »
ftMotion General Axis P Properties..
Add Object
Add Folder..
Insert Device...

Result:

[ CPX_AP_1 4DI4DO_M12_5P_2 (Digital modules)
[ CPX_AP_I 4I0L_M12_Variant_2 (I0-Link Master, 2 Bytes input data and
i |CPX_AP_I_4IOL_M 12_Variant_8 (I0-Link Master, 8 Bytes input data and

Delete the wrong device

[ CPX_AP_1_4DI4DO_M12_5P_1 (Digital modules) & Cut

[ VAEM_L1_S_24_AP (Valve interfaces) Copy
i@ CPX_AP_I_4DI4DO_M12_5P_2 (Digital modules) Paste
@ CPX_AP_1_410L_M12_Variant_2 (I0-Link Master, 2 B ES
|cPx_AP_1_410L_M12_variant_8 (10-Link Master, 8 By  Browse

Delete

Compile & download everything to the PLC again and switch to run mode:
The AP-I master will pop up with an error (5D and MD LED are on and ERR is flashing)

=& [ EtherCAT_Master (EtherCAT Master)
=4[ CPX_AP_I_EC_M12 (CPX-AP-I-EC-M12)

£ CPX_AP_I_EC_M12_1 (Bus nodes)
£ () CPX_AP_I_4DI4DO_M12_5P (Digital modules)
&) CPX_AP_1_4DI4DO_M12_5P_1 (Digital modules)
A VAEM_L1_S_24_AP (Valve interfaces)
& CPX_AP_I_4DI4DO_M12_5P_2 (Digital modules)
£ CPYX_AP_I_4I0L_M12_Variant_2 (IO-Link Master, 2 Bytes input data and 2 Bytes output data per port, 4 ¢

Power off / on the AP-l master to activate the new 410L configuration (ERR is still flashing)

Clean all and download the project again. After you set the run mode everything is fine and
the CPX-AP-I 410L-M12 will work with your new settings permanently

'S the IEC 61131-3 programming system provii

Build | Online Debug Tools Windo -3 EtherCAT_Master (EtherCAT Master)
¥ Build F11 =3[ CPX_AP_I_EC_M12 (CPX-AP-I-EC-M12)
Rebuild [ CcPX_AP_I_EC_M12_1 (Bus nodes)

Generate code (@ CPX_AP_I_4D14DO_M12_5P (Digital modules)
= Generate runtime system files... [ CPX_AP_I_4DI4DO_M12_5P_1 (Digital modules)
(@ VAEM_L1_S_24_AP (Valve interfaces)
E Clean

@ CPX_AP_I_4DI4DO_M12_5P_2 (Digital modules)
aznal | [ CPX_AP_I 410L_M12_Variant_2 (I0-Link Master, 2 Bytes input data
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4.3 Setting up the Port mode in Codesys

Per factory setting the 410L ports are deactivated:
Parameterisation

Fieldbus startup parameters

1D Parameter Instance- | Data Accessy | Arraysize
s type
20022 Confizuration of valtage manitoring load 1 UINTS w -
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

20049 Setpoint cycle time [ms] 4 UINTS w -
—  0: as fast as possible (factory setting)
- l1lé:16ms

- 32:32ms

- 4B: 48 ms

- 68:80ms

- 73:10.0 ms

- 78:120ms

- B8:16.0ms

— 98:200 ms

- 133: 400 ms

- 158:80.0ms

- 1831200 ms

20050 Activation of diagnostics for 10-Link device |4 BOOL w -
lost (factory setting TRUE)

20071 Port mode &4 UINTS W -
— _0: DEACTIVATED (factory setting

- 1: 10L_MANUAL

- 2:|0L_AUTOSTART

- 3:D_CQ

—  97: PREOPERATE"

20072 Review and backup? 4 UINTS ™w -

—  0:no test (factory setting)

- 1:device compatible V1.0

—  2:device compatible V1.1

- 3:device compatible V1.1
Data storage Backup+ Restare

- 4: device compatible V1.1
Data storage Restore

20073 Target vendor D 4 UINTLE  |rw -

To change such start-up parameters, you have do following:

Step 1: Go to the Startup up tab and press the ADD Button

File Edit View Project Build Online Debug Tools Window Help

1=Hd & 4 0% dh AL | SRk % » || =
levices ~ 1 x Device ¢ cPx_E_System @ Et
) EtherCAT = General = Add [ Edit
= B Device (CPX-E-CEC-M1-EP) —
= B sPs-Logik Process Data Line  IndexSt
=% 3 1 16#F03(
& Application Startup Parameters
il Library Manager
PLC_PRG (PRG) [E9E TRHNTS
=-(#8 Taskkonfiguration EtherCAT /O Mapping
& EtherCAT_Task
=-¢& MainTask SEUS
] PLC_PRG Information

& PLC_Diagnosis (PLC-Diagnosis)
~-f cPx_E_system (CPX_E_System)
0 E_CEC_M1_EP (E-CEC-M1-EP)
il E_4AC_U_I(E-4AQ-U-T)
il E_8DO (E-8DO)
+-fl E_410L (E-410L)
= EtherCAT_Master (EtherCAT Master)
= [ CPX_AP_I_EC_M12 (CPX-AP-I-EC-M12)
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Step 2: Define each Port setting singly in the register 200x (x depends on the location in the AP-I network)

Select Item from Object Directory

Index:Subindex Name Flags Type  Default 2
+ 16#2004:16#00  CPX-AP-I-4DI4DO-M12-5P - Module Parameter
= 16#2005:16#00 |CF'X—AP—I—410L—M 12 Variant 32 - Module Parameter

Setup monitoring load supply (PL) 24 V DC RW USINT  16#01
Nominal Cycle Time - Port 0 RW USINT  16#00
Nominal Cycle Time - Port 1 RW USINT  16#00
Nominal Cycle Time - Port 2 RwW USINT  16#00
Nominal Cycle Time - Port 3 RW USINT  16#00
Enable diagnosis of I0-Link device lost - Port 0 RW BOOL 1
Enable diagnosis of ID-Link device lost - Port 1 RW BOOL 1
Enable diagnosis of ID-Link device lost - Port 2 RW BOOL 1
Enable diagnosis of I0-Link device lost - Port 3 RW BOOL 1
Port Mode - Port O RwW USINT  16#00
Port Mode - Port 1 RW USINT  16#00

Port Mode - Port 2
Port Mode - Port 3
Validation & Backup - Port 0

RW USINT  16#00
RW USINT  16#00
RW USINT

Port Mode - Port 1

Index: 16# 2005 > 8 =
SubIndex: 16# B = Value IOL_AUTOSTART ~ Cancel
[] Complete Access [ Byte Array

As result you get a new entry with e.g. your start-up parameters for the 10-Link ports

ok Add [# Edit ¥ Delete # Move Up & Move Down

Line Index:Subindex Name Value Bitlength  Abort iferror  Jump to lineif error  Next li
1 16#2005:16#0B Port Mode - Port 1 IOL_AUTOSTART 8 O O 0
2 16#2005:16#0A Port Mode - Port 0 IOL_AUTOSTART 8 O O 0
L3 16#F030:16#00 download slot cfg 6,0,132,32,0,0,5,32,0,0,5,32,0,0,12,32,0,0,5,32,0,0,16,32,0,0 208 0

After downloading everything to the PLC the configured modes on the Ports are active:
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4.3.1 Testing the CPX-AP-1-410L-M12 Module 10 Mapping

On the I0-Link master we have connected two devices:

2 Port configuration

SFAW- PORT1
-
L Bl
1pc. : 1pc.
3
VTUG Port2

=

1pc. : 1pc.

Details to the devices you can find out via the EtherCAT CoE function in the module parameter object 0x200x:

Load supply monit

__ as fast as possible

= 16#2005:16#00 CPX-AP-I-410L-M12 Variant 4 - Module Parameter
:16#01 Setup monitoring load supply (PL) 24 vV DC RW USINT

o L SR P b B PO e
16#2E ual DevicelD - Port 0 RO UDINT 79
(16#2F Actual DevicelD - Port 1 RO UDINT 784
:16#30 Actual DevicelD - Port 2 RO UDINT 0
:16#31 Actual DevicelD - Port 3 RO UDINT 0
:16#32 nputDataLength - Port 0 RO USINT 3
116#33 InputDataLength - Port 1 RO USINT 0
16#34 InputDataLength - Port 2 RO USINT 0
:16#35 InputDataLength - Port 3 RO USINT 0
16#306 OutputDataLength - Port 0 RO USINT 0
16#37 OutputDatalLength - Port 1 RO USINT 2
16#38 OutputDataLength - Port 2 RO USINT 0
*1R4720 MitnntNatal enath - BPark 2 BN HETMT n

Details to the connected Festo 10-Link device you find in the Festo Support Portal. Please check e.g. the device

operating instruction or 10-link parameter description. Example:

- Flow sensor SFAW-
8022000

Display in the catalogue
CAD / EPLAN

Spare parts catalogue
Technical data

[ 2 T T

Create download package

Top3  Product Technical Certificates [4] ~ Software [2]  Expert Training 5]
information [20]  documentation [1] Kknowledge [4]

Description  [Filter result ~]

110
10/08/2015

SFAW 10-Link parameter description
SFAW-____. liquid-flow-sensor

{2 Application Note
= File and language versions

& A brief explanation of the contents.
- identification
- parameter and commands
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Device ID [dec] Device ID [hex] Order Code

64 00 00 40 SFAW-15T-PNLK-PN-VBA
65 0000 41 SFAW-32T-PNLK-PN-VBA
66 00 00 42 SFAW-50T-PNLK-PN-VBA
67 00 00 43 SFAW-100T-PNLK-PN-VBA
68 00 00 44 SFAW-15-PNLK-PN-VBA
69 00 00 45 SFAW-32-PNLK-PN-VBA
70 0000 46 SFAW-50-PNLK-PN-VBA
71 0000 47 SFAW-100-PNLK-PN-VBA
72 0000 48 SFAW-15T-PNLK-PNVBA
73 00 00 49 SFAW-32T-PNLK-PNVBA
74 00 00 4A SFAW-50T-PNLK-PNVBA
75 0000 4B SFAW-100T-PNLK-PNVBA
76 00 00 4C SFAW-15-PNLK-PNVBA
77 0000 4D SFAW-32-PNLK-PNVBA
78 00 00 4E SFAW-50-PNLK-PNVBA
79 00 00 4F SFAW-100-PNLK-PNVBA

Table 3.2: Device IDs

Process Data IN for variants without temperature option

Bit 23 22| 21 | 20 | 19 18 17 | 16 | 15 | 14 | 13 | 12 | 11 | 10 | 9 8
Significance MSB LSB
Process data PDV Flow
Data content 14-bit measured value (InA)
Index not used 0x0028
Sub-Index 1
Data type Ulntegerl4
Bit 76| 5 |43 2 1 0
Process data BDC4 [BDC3|BDC1
Data content OutD | OutC | OutA
Index 0x0028
not used
Sub-Index 2 ‘ 3 ‘ 4
Data type Boolean

Based on the connected 10-Link devices you could change the process data assignment (see chapter 4.2)
to optimize the handling:

[ CPX_AP_I 4D4DO_M12_5P_1 (Digital modules)

[ VAEM_L1_S_24_AP (Valve interfaces)

[ CPX_AP_1 4D4DO_M12_5P_2 (Digital modules)

[ CPX_AP_I 4I0L_M12_Variant_4 (IO-Link Master, 4 Bytes input data and 4 Bytes output data per port

Ei bonhlor TH. Bhasdom. s -0 “EDY i iy
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And via the module 1/0 table and following PLC setting you can test everything:

Devices -1 x‘ Device x[[f] CPX_AP_| EC_M12  |[k CPX_E System [l VAEM_L1_S 24 AP |

=5 EtherCAT . _
@ - Communication Settings Application for O handling: Application
= Q Device [connected] (CPX-E-CEC-M1-EP)
- 80 PLC Logic Applications PLC settings

¢ Application [run]

(i) Ubrary Manager

~[51 pLC_PRG (PRG)

= (@ Task Configuration
§% EtherCAT_Task
& 2 MainTask

Backup and Restore Update IO while in stop
Behaviour for outputs in Stop: Set all outputs to default ~

Always update variables: . Enabled 2 (always in bus cycle task)

|E Device [ .CPX_AP_I_4I0L_M12 Variant_4 x[[f CPX_AP__EC_M12_1  '[{ CPX_AP_| 4DMDO_M12_5P_2 |

PLC Settings

[ EtherCAT_Master

Information Filter Show all -

Module I/O Mapping Variable Mapping Channel Address Type Default Value Current Value
" Port 0 %QB18 ARRAY [0..3] OF BYTE
7_"""-*———-,__,__7__ =" Port 1 %QB22 ARRAY [0..3] OF BYTE
w " VTUG OUT Port 1[0] %QB22 BYTE 3
.5 Port 1[1] %QB23 BYTE 0 [
w-" Port 1[2] %QB24 BYTE 0
w " Port 1[3] %QB25 BYTE 0
g Port 2 %QB26 ARRAY [0..3] OF BYTE
"% Port 3 %QB30 ARRAY [0..3] OF BYTE
=4 SFAW IN Port 0 %IB3 ARRAY [0..3] OF BYTE
] Port 0[0] %IB3 BYTE 8
= ] Port O[1] %IB4 BYTE 142
E ] Port 0[2] %IBS BYTE 0
] Port 0[3] %IB6 BYTE 0
-4 Port 1 %IB7 ARRAY [0..3] OF BYTE
Ehh ] Port 2 %IB11 ARRAY [0..3] OF BYTE
E Port 3 %IB15 ARRAY [0..3] OF BYTE
¥t Port 0 - PQI  %BI9 "USINT I 160
E Port 1 - PQI %IB20 USINT 160
Y Port 2 - PQI " opIB21 TUSINT ! 0
w4 Port 3 - PQI %1622 USINT 0
— B T ol TNt ATl it s P P e vaowem

Result example:

At VTUG with value 3 = 2 coils on:
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4.4 Changing 10-Link slave start up parameter
To change |0-Link slave start up parameter 3 options exist

Option 1:
Use the Festo CDSU-1 HW and SW and parameterize each slave individually via the corresponding I0DD.

10-Link Master USB CDSU-1
8091509

Display in the catalogue
CAD / EPLAN

Spare parts catalogue
Technical data

-
’
W\
[ PR P P T )

Create download package

Top 3 Product Technical Cerfificates [2]  Software [1]
information [1] | documentation [1]

Description 7 | Documentation [1]

Documentation 80980985 - CDSU-1-D2 {3 Documentation

Operating - Master = File and language versions

Associated products
* |0-Link Master USB CDSU-1 (8091509)

After you have done the parameterization the 10-Link slave will “wake-up” always with your settings and you
can connect it to the CPX-AP-1-410L.M12 Master.

Option 2:
Use the Festo 10-Link Device Tool software for our CPX-AP-I-xx-M12 field bus slaves to have access to the 410L

(From the date of publishing of this AppNote the Festo 10-Link Device Tool was not released. Please check
www.festo.com/sp for the Tool)

I
The "10-Link Device Tool" software can be used to set the address space (data length inputs foutputs)
= www_festo.com/sp.
The setting is saved permanently in the madule. Changes only become effective after a restart of the
automation system CPX-AP.

8.2  10-Link Device description file (10-Link Device Description)

O-Link Device information can be imported into the module via an 10-Link device description file.

i
The "Festo 10-Link Tool" software can be used to import the 10-Link device description file
= www_festo.com/sp.

(Screenshot from CPX-AP-1-4/10L-M12 manual)

Option 3:
Use CoE object 300x (ISDU Access) and define the with Index and Sub Index the start up parameters
(see also Note after the example!)

+- 16#2005:16#00 CPX-AP-I-4I0L-M12 Variant 4 - Module Parameter
= 16#3005:16#00 CPX-AP-I-4I0L-M12 Variant 4 - ISDU Access

:16#01 Direction RW  USINT Read
116#02 Port RW  USINT

116#03 Index RW  UINT Vyrite
116404 Subindex RW  USINT 0
:16#05 1SDU Error RO UNT 0
116#06 Length of data RW USINT 0

:16#07 Data RW ARRAY [0..237] OF BYTE [o,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

g, AR - ety
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Example option 3:

Codesys 410L EtherCAT commissioning

To change the backlight color and unit of the SFAW flow we need the corresponding Index and Subindex from

the manual
3.3.5 Device specific parameters
Index |Sub- |[Name Value Access? Length|Format
Index U M S bytes

0x0118 | 0 |OutA, backlight color 0: allways blue (default) R |R/W |R/W 2 |Ulntegerlé6
1: red if Qut =0
2:redif Qut=1

0x0136 | 0 |OutB, backlight color®®  |0: allways blue (default) R [R/W [R/W
1: red if Qut =0
2:redif Qut=1

0x0149 | 0  |OutC, volume impulse 10 ... 1000 (ms) R |R/W |R/W

length default 100 (ms)

0x0172 | O |OutD, backlight color 0: allways blue (default) R |R/W |R/W
1: red if Qut =0
2:redif Qut=1

0x017F | O  |InA, unit 0: [/min (default) R |R/W |R/W
1: l/h
2: cfm
3: gal/min

Index 0x0118 = 280dec and Subindex = 0, the length of data is 2 Byte
Index 0x017F = 383dec and Subindex = 0, the length of data is 2 Byte

The EtherCAT startup parameters settings are using for each line a single SDO command via CoE

General
Expert Process Data

Process Data

Startup Parameters

& Add [ Edit X Delete ¢ Move Up Move Down
Line | Index:Subindex Name Value Bitlength
1 16#F030:16#00 download slot cfg 6,0,132,32,0,0,5,32,0,0,5,32,0,0,12,32,0,0,5,32,0,0,16,32,0,0 208
2 16#2005:16#%0A Port Mode - Port 0 IOL_AUTOSTART 8
3 16#2005:16#0B Port Mode - Port 1 IOL_AUTOSTART 8

To write I0-Link parameter data it is a must to fill up first the necessary information and afterwards to use SDO
write command for the transfer. In our example the data flow would look like these:

General & Add [ Edit ¥ Delete # Move Up Move Down
Expert Process Data Line Index:Subindex MName Value Bitlength
Process Data 1 | 16#F030:16#00  download shot cfg 6,0,132,32,0,0,5,32,0,0,5,32,0,0,12,32,0,0,5,32,0,0,16,32,0,0 208
2 16#2005:16#0A  PortMode-Port0  IOL_AUTOSTART 8
Startup Parameters 3 16#2005:16#0B  PortMode-Port1  IOL_AUTOSTART 8
EOF Settings 4 16#3005:16#02  Port 0 8
5 16#3005:16#03  Index 280  blacklight index 16
EtherCAT I/O Mapping 6 16#3005:16%#04  Subindex 0 8
Status 7 16#3005:16#06  Length of data 2 8
8  16#3005:16#07 Data 0,1 1 =red outif 0 16
Information 9 16#3005:16#01  Direction Write e Last command 8
10 16#3005:16#02  Port 0 - 8
11 16#3005:16#03  Index 383 unit 16
12 16#3005:16#04  Subindex 0 8
13 16#3005:16#06  Lengthof data 2 8
14 16#3005:16#07 Data 01 1=1/h 8
15 16#3005:16#01  Direction Write  f——— | ast command 8
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The result on the display is:

Note
From firmware 1.4.3. and higher, of CPX-AP-I-4I0L-M12 the CoE object address start from 220x
(ISDU Access)
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4.5 Diagnostic of 10-Link events

At EtherCAT in Codesys you have e.g. the Diagnostic history where you can check easily the actual error
If e.g. an 10-Link slave is lost due cable damage or ... then you get following message:

Device @ CPX_AP_I_EC_M12 x| [f] EtherCAT_Master fi Library Manager PLC_PRG @ CPX_AP_I_EC_M12_1 [ CPX_AP_I_4lOL

General Update History |Aut0 Update |On|y new messages | Ack. Messages
Expert Process Data Type Flags  Timestamp Message
© Error N 23349793981808  (425) RAISE - (Module 6 Submodule 0) - I0-Link Event 0x1800 - No Device (communication)

Process Data
Startup Parameters
Online

CoE Online

EoE Settings

Diag History

EtherCAT I/O Mappina

As reference please check the CPX-AP-I-410L-M12 manual too.

10-Link master event codes

I0-Link Diagnostics ID | Message Description
event hex
code hex
= |
1800h 08 | 0A 1 01A9 | Mo device connected | Mo 10-Link device connected
Remedy |- Checkwhetheran I0-Link

device is connected.

Diagnost- | Error

ic status
1802h 08 | 0A 1 0168 | Incorrect VendorlD; The recognized 10-Link device does not match
deviation of the the configured VendoriD.
nspection Level Remedy |- Checkwhetherthe correct 10-

Link device is connected.

Diagnost- | Error

ic status
1803h 08 | OA | 01A8 | Incorrect Device |D; The recognized 10-Link device does not match
deviation of the the configured Device ID.
nspection Level Remedy |- Checkwhetherthe correct 10-

Link device is connected.

Diagnost- | Error
ic status

As soon as the problem is solved you see following the Diag History tab:

Device [ CPX_AP_| EC_M12 x| [{] EtherCAT_Master i) Library Manager PLC_PRG {l CPX_AP_I|_EC_M12_1 @ CPX_AP_I 40
General Update History \Auto Update |On|y new messages | Ack. Messages
Expert Process Data Type Flags  Timestamp Message
Process DA O Error N 23371497078408  (425) RESOLVE - (Module 6 Submodule 0) - I0-Link Event 0x1800 - No Device (communication)
© Eror N 23349793981808 (425) RAISE - (Module 6 Submodule 0) - IO-Link Event 0x1800 - No Device (communication)
Startup Parameters
Online
CoE Online
EOE Settings
Diag History
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9 If the error code is not listed in the manual then the probability is high that it is a general 10-Link
event code. In such case please check the 10 Link specification too. It is free available in the Inter-

net.
@ ntps/fio-linkcom/share/Downloads/Spec-Interface/I0L-Interface-Spec_10002_V112_Jul13.pdf - @& suchen.
4607 Table D.1 — EventCodes
EventCodes Definition and recommended maintenance action Device TYPE
Status (NOTE 2)
Value
(NOTE 1)
0x0000 No malfunction 0 Notification
0x1000 General malfunction — unknown error 4 Error
0x1001 to Ox17FF Reserved
0x1800 to Ox18FF | Vendor specific
0x1900 to Ox3FFF | Reserved
0x4000 Temperature fault — Overload 4 Error
0x4001 to 0x420F Reserved
0x4210 Device temperature over-run — Clear source of heat 2 Warning

(Screenshot from the /0-Link specification PDF)
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The actual Emergency code will pop up automatically. It is in EtherCAT an 8 Byte message

Byte
0 1 2 3 4 5 6 7
Emergency error code | Error Error number of the Module number Channel
2 Tab. 29 Emergency | register diagnostics ID number
error code 3 0x1001 |- Tab. 19 Diagnostic

Messages

|
Tab. 28 Structure of the Emergency message

(Screenshot from CPX-AP-1-EC-M12 manual)

General
EtherCAT
Expert Process Data
Last Diagnostic Message:
Process Data

Diag String 'Emergency from device: 1001 Error code: 1648188 Error register: 16#11 Error field: 16#A9 16#01 16406 16#00 16#00'

Startup Parameters
Online

CoE Online

EoF Settings

Diag History
EtherCAT 1/O Mapping
Status

Information

The meaning is

e Error code 16#8188

0x8188 8 Communication
(Screenshot from CPX-AP-1-EC-M12 manual)

e Register value: = 11 means

0x1001 | O Error registerl u32 ro | Bit O: generic error I

Bit 1: current error

Bit 2: voltage error

Bit 3: temperature error

Bit 4- communication errorl

Bit 5: device-profile-specific error
Bit 6: reserved

Bit 7: manufacturer-specific error

(Screenshot from CPX-AP-1-EC-M12 manual)

e Errornumber=A901 s

10-Link master event codes

10-Link Diagnostics ID | Message Description
event hex
code hex
1800h 08 1 0Ajl D1AS | No device connected | Mo 10-Link device connected
Remedy |— Check whether an I0-Link

device is connected.

Diagnost- | Error
ic status

(Screenshot from CPX-AP-1-4/0L-M12 manual)

e  Module number: =6

e Channel number: =0 = Port 0
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In a Codesys program you can read the EMCY message easily via e.g. following code too:

HE Device [ CPX_AP_I_EC_M12 [ EtherCAT_Master ] Library Manager E] PLC_PRG x]:ﬂi CPX_AP_I_EC_M12_1
Device.Application.PLC_PRG

Expression Type Value Pi
= & EMCY ETC_CO_Emer...
% WErrorCode WORD 16#8188
% byErrorRegister BYTE 16#11
- # abyErrorField ARRAY [0..4] O...
4 abyErrorField[0] BYTE 16#A9
@ abyErrorField[1] BYTE 16#01
@ abyErrorField[2] BYTE 16#06
4 abyErrorField[3] BYTE 16#00
4 abyErrorField[4] BYTE 16#00
i 1 EMCY := CPX AP _T_EC_M12.TastEmergency; i -
21 [RETORN]
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