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1 About this document

This document describes how to access the PDI objects of Axioline F modules from the AXL F BK EC bus coupler using tun-
nel objects. It also explains how to use the startup parameterization option.

Example

The following bus configuration is used here as an example:

AXLFBKEC AXL F DI32/1 1F AXL F DO32/1 1H AXL F AO8 1H

Write and read access is explained using the example of the AXL F AO8 1H module.

The TwinCAT® software is used for explanatory purposes. However, the steps described here can also be applied to other
tools.

2 Tunnel objects of the AXL F BK EC bus coupler

Parameter and diagnostic data as well as other information is transmitted via the PDI channel of the Axioline F station.
You can access PDI objects of the modules of a station via EtherCAT®.

Objects 20nn,¢, for reading and objects 30nny,e, for writing are available, with which a tunnel method can be implemented.
For each connected module, one object is available for reading and one for writing. “nn” refers to the module position in the
Axioline F local bus, starting with 00.

Module after the bus coupler nn Index of the Index of the
PDI Read Tunnel object PDI Write Tunnel object
1st module 00 3000 2000
2nd module 01 3001 2001
63rd module 62 3062 2062
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For the structure of the tunnel objects, please refer to the data sheet for the bus coupler.
For the PDI objects of the individual Axioline F modules, please refer to the module-specific documentation.

i

3 Tunnel objects in the software

«  Open the project in the TWinCAT® System Manager.
+  Select the AXL F BK EC EtherCAT® bus coupler in the project tree.
*  Open the “CoE-Online” tab.

In order to be able to view all CoE objects, they must be imported first.
e Click on “Advanced ...".

* Inthe window that opens, first select “Online - via SDO Information” and then “All Objects”. Confirm your selection with
HOK”.

x
& {Hnine - wia 500 Infomatior & Device OD
" Dfffine - from Device Description  WModule B0 [viz AcE port! |0

Mappable Objects [R+D0)
Mappable Objects (T+FDO)
Backup Objects
Settings Objects

" Offine - via EDS File

I Browse:
Abbiechen

Figure 1 Reading all objects

A list including all CoE objects is now displayed under “CoE-Online”.

L=
File Edt Actions Yiew Options Help
DSR2 8|8 a | Hlasdadiiee|z2qleveded?
SYSTEM - Configuration
g PLC,CWFWEQUW General | EtherCAT | DC | Process Data | Siots | Startup  CoE - Onine | Disg History | Oriine |
B Cam - Configuration =
- 1/0 - Configuration _ Updatelit | [ auoUpdate ¥ Single Update [ Show Offine Data
= B 1/ Devices A o Adrced ) [AlOhects
=== Device 2 (EtherCAT,
=% Device 2-Image Ldd to Starup. Online Data Module 0D (AcE Port): |0
= Device 2-Image-Info
§7 puts Index [ Name [ Flags [ walue [
§ Outputs 1000 Devics ype RO 000001 339 (5001)
§ Infodata 1008 Dievice name RO AXLFBKEC
= [ Box 1 (RLFEKEC) 1009 Hardware version RO 02
91 Module 1 (AXL F DI32/1 1F} . }g?’;ﬂ ﬁgx;’e yetsion Eg 122
:m”:”:fﬁ:it;iggzﬁ)”:) + 10F30  Disgrosis History RO 5¢
o + 1601:0 Module 02 TxPDO-Mapping RO »1¢
Westate 16020 Moduie 03 THPDO-Mapping RO s1¢
§ Infobata + 14000 Module 01 TxPDO-Mapping RO »1¢
&8 Mappings 14020 Module 03 THPO0 Happing RO s1¢
+ 1C000 Sync manager type RO s4<
10120 FisPDO assign RO s2¢
+ 10130 T4PDO sssign RO >2¢
10320 Output Synchlanager Parameter RO s12¢
+ 1C330 Input Synchanager Parameter RO >12¢
20000 Module 07 FOT Witk Tonnel RO >3¢
2000 Module 02 PDI Wiite Turiel RO >3¢
£ 20020 Module 03 PDI Wite Tunnel RO >34
[+ I odule 850 T UAnel RO >3
30010 Module 02 PDI Fiead Tunnel RO >34
- 30020 Module 03 PDI Read Tunnel RO >3¢
3 1 ndian Setings . RO > 3¢
5001 Leawe OP an Asicline Bustail Fw TRUE

Figure 2 List including the CoE objects of the bus coupler
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For the relevant third module, write access is carried out via index 2002 and read access via index 3002.

L=
File Edit Actions YView Options Help
D@ H Sk 428 A8 asda aiied2q[dexsde e
5 N
g,ff??unﬁ;u”fﬂf“u” General | EtherCAT | DC | Process Dats | Siots | Stetup CoE - Oniine | miag History | Oriine |
- 1/0 - Configuration Update List I™ fute Update 7 Single Update I Show Offine Dats
(= B 10 Devices - Advanced... Jea Objects
=== Device 2 (EtherCAT,
=% Device 2-Image Add o Startup... Orline Data Module 0D [AoF Port}: [n
= Device 2-Image-Info
Index [ Name [ Flags [ value -
+ 10000 Sync manager typs A0 >d<
# 10120 FFDO assign RO 3 2¢
: +10130 THPDO assian RO >2¢
1 #1030 Output Synchanager Parameter RO $12¢
E 3333:2 ; E::t E 5?55:112) + 10330 Input Sunchanager Parameter RO $12¢
- 20000 Hodule 01 PDI Wite Tunnel RO 53¢
= 20010 Module 02 PDI Wite Tunnel RO 53¢
Westate = 20020 Module 03 FOTWile Tunnel O 53¢
§ Infobata 200201 Command Rw/ 00 00 00 00 00 00 00 00 00 00 0.
&8 Mappings 200202 Status RO 000(0)
200203 Response RO 0000 00 00 00 00 00 00 00
= 30000 Hodule 01 FOI Fread Tunnel A0 53¢
30010 Moduls 02 PDI Fead Tunnel RO 53¢
= 30020 Hodule 03 FOT Flead Tunmel i 3¢
300200 Command Aw 00000000
00202 Status RO 000(0)
300203 Response RO 0000 0000 00 00 00 00 00 000
+ 50000 Endian Setfings A0 53¢
5001 Leave OP an Asioline Bustail Aw TRUE
- 60000 AL DI 321 ME RO 31¢
- 60200 AL AD BME RO >1¢
- 70100 AL D0 32/1ME RO 31¢
70200 AL AD BME RO >1¢ =

Figure 3

Tunnel objects of the AXL F AO8 1H module
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4 Writing to PDI objects with PDI Write Tunnel

This CoE object allows writing to any PDI object where write access is permitted. In the following, write access is shown using
a parameterization example.

Parameterization example

Please refer to the module-specific data sheet for parameterization options.

[ ]
1
— The AXL F AO8 1H module needs to be parameterized. It is the third module after the bus coupler (nn = 02).

— Channel 1 needs to be parameterized within a range of -5 V ... +5 V (code 0003;,¢,).
— The parameterization of channel 1 is performed via the PDI object 0080, (ParaTable), subindex 1.

Procedure
e Inindex 2002, double-click subindex 1, Command.

- @ utputs - 2000.0 Module 01 PDI Wiite Tunnel RO
.. g InfoData Module 02 PDI write Tunnel RO
-8 Box 1 (4L F BKEC) Hodule (13 PDI Wite Tunnel RO
’ 200201 Cammand o
-4 Module 1 (AL F DI32(1 1F)

200202 Stalus RO
o
N9 Madule 2 (A%L F DO32§1 1F) 200203 Response i

. A0
19 Module 3 (AXL F A0S IF) 30000 Module 01 PDI Read Tunnel RO

(i
o
=88
28

oS
=)

Figure 4 Command of PDI Write Tunnel for the AXL F AO8 1H module

The “Set Value Dialog” box opens.
¢ Inthe “Binary” line, enter the octet string for the parameterization.

° A binary code is not required, even if the parameterization is entered under “Binary”.

1

“Command” has a maximum length of 250 bytes. However, only the user data needs to be entered.
Set the following values for “Command”:

Data for the PDI write request

Byte 0 Subslot 00 No subslot

Byte 1, 2 PDI object index 0080 ParaTable PDI object

Byte 3 PDI object subindex 01 Subindex 1 = channel 1
Byte 4 Length of the data to be written 00 Indication is not necessary
Bytes 5...n | User data 0003 -5V ...+5Vrange

This results in the following octet string for the parameterization: 00 00 80 01 00 00 03

Set Yalue Dialog x|
Dec: | |

Hes: Cancel
Float:

Bool o | 1| HexEdit. |

Binany: [o000 8001 00 00 03 7
Bit Size: ©1 8 O C3RCRET

Figure 5 Parameterization value

e Confirm your entry with “OK”.
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Result

Subindex 02 (Status) and subindex 03 (Response) contain the result.

- Positive write access

If the status is 01y,¢y, the write access has been completed successfully. The response is in this case irrelevant.

., Unbenannt - TwinCAT System Manager

File Edt Actions Yiew Options Help

IDEEHER| R (M8 [EasFhdhie 2 [2Qdws e &b

@ 5VSTEM - Configuration

PLC - Configuration

Cam - Configuration

140 - Configuration

= 1j0 Devices

2155 Device 2 (EtherCAT)

== Device 2-Image
=} Device 2-Image-Info

General | EtherCaT | OC | Pracess Data| Skots | Statup CoE - Oniine | Diag Histary | Orline |

Update List " AutoUpdate ¥ Single Updats [~ St Offfine Dats
Advanced [e Dbjects
fdd o Startup Drline Data

Muodule 0D (£0E Port): [

@1 Inputs Index [ Hame | Flags | value |
§l outputs - 20000 Hodule 0 FDI Wite Tunnel RO ER
‘ InfoData +- 20010 Module 02 PDI write Tunnel RO » 3¢
= % 1 (AXL F BK EC) = 20020 Module 03 PDI white Tunnel RO 3¢
Module 1 (A% F DI32/1 1F) nmmar\d I]EIEI 80 01 00 0003 00 00 00 0,

2002:m
20
200203
+- 30000

Status
Fesponse RO
Hodule 01 FDI Fread Tunnel RO

001 1]
00 00 8001 00 00 00 00 00
»3¢

9 Module 2 (A4L F DO32/1 1F)
9 Moduls 3 (AXL F ACS 1F)

Figure 6 Write access successful

- Negative write access

An error has occurred if the status is 03;,¢4. The response contains the mirrored command and the error code. Apart from
including the error code in the response, the error will also be indicated in the message window.

i

plain text.

The two messages do not have to be identical.

The diagnostic code included in the response is reported by the module or the Axioline F system.
Diagnostics in the message window are reported by the EtherCAT® system, including the diagnostics code and

°
1

For the meaning of the error code included in the response, please refer to the module-specific data sheet or the
AXL F SYS DIAG user manual.

L=
Fle Edit Actions Yiew Options Help
D@ B SR 2ef (a8 arda s ezqlaveden?
SYSTEM - Configuration - -
gPLc,chﬁwfmn ={| Beneal| EtherCaT | OC | Process Dats| Siots | Stettup CoE - Oniine | miag History | Oriine |
B Cam - Configuration
-8 1/0 - Configuration Update List I~ uto Update ¥ Single Update I~ Show Offlne Data
(= B 10 Devices - Advanced... Jea Objects
=== Device 2 (EtherCAT,
=% Device 2-Image Add o Startup... Orline Data Module 0D [AoF Port}: [n
= Device 2-Image-Info
§7 puts Index [ Name [ Flags [ value | -
§ Outputs + 20000 Module 01 PDI Wiite Tunnel RO >3<
§ Infodata - 20010 Module 02 PDI Wite Tunnel RO 3¢
= [ Box 1 (RLFEKEC) = 20020 Module 03 PDI Wiite Tunnel RO >3¢
1) Module 1 (A4 F D13z}t 1F) 200201 Command RwW 00 0080 0100 00 07 00 00 00 ...
T0Z0Z Stalus it O30
n
;: m”:”:e j E:it E 23;2#)":) 200213 Flesponse RO 00 00 &0 01 00 08 00 01 30 |
o Mocule || + 30000 Module 01 PDI Fead Tunnel 2] > 3%
§ westate - 30010 Module 02 FDI Fead Tunnel RO 53¢
o § ImfoData x| = annzn Mnrdule 13 P11 Aead Tunnel RN >3 1]
Server (Port) [ Timestamp [ Message o
(D) (65535) 24.06.2013 13:01:55 344 ms __ Device 2 (EtherCAT): Frame missed 10 times (frame no. 0)
@ (e5535) 24.06.2013 13:01:55 219 ms___'Box 1 (AXL F BK ECY (1001): CoF ('InitDawn’ 0x2002:01] - SDO Abart ('Walus range of parameter exceeded (only For writs access).', 006030030, | J
(E5535) 24.06.2013 13:00:37 579 ms 'Box 1 (AXL F BK EC) (1001} Communication re-established
Figure 7 Write access not successful
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Diagnostic messages

- Message in the response

00 0080 01 00 08 00 01 30
Slot ParaTable Subin- | Length Error Error | Additional code
PDI object index | dex (=0) class |code

In the example, the following error has occurred:
A reserved bit or reserved code was used during parameterization.
Additional code: 01 = channel 1, 30 = value is out of range

- Message in the message window

SDI Abort (Value range of parameter exceeded (only for write access)., 0x06090030.

105646_en_02
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5 Reading PDI objects with PDI Read Tunnel

This CoE object allows reading to any PDI object where read access is permitted.

Example

— The firmware version should be read from the AXL F AO8 1H module. It is the third module after the bus coupler
(nn =02).
— The firmware version is read using the 000C,,., object FirmwareVersion.

Procedure

In order to read PDI objects, proceed in the same way as described for writing.
¢ Inindex 3002, double-click subindex 1, Command.

! Outputs 202U Command Hw
§ InfoData 200202 Status RO
=[5 Box 1 (AL F BKEC) 2002:03  Response RO
9 + 30000 Module 01 PDI Read Turnel RO

H mzjdt ; 52::: E ggs:;‘}llfg) + 3001:0 Module 02 PDI Read Tunnsl RO

ro = 20020 Module 03 PDI Read Turnel RO

£9 Module 3 (AXL F A0S 1F)

§ wicstate 0202 Status RO
@ InfoData 300203 Response RO
&8 Mappings + 50000 Endian Settings RO

Figure 8 Command of PDI Read Tunnel for the AXL F AO8 1H module

The “Set Value Dialog” box opens.
¢ Enter the octet string in the “Binary” line.

Data for the PDI read request

Byte 0 Subslot 00 No subslot

Byte 1,2 PDI object index 000C FirmwareVersion PDI object
Byte 3 PDI object subindex 00 No subindex

This results in the value 00 00 0C 00.

X
Dec: [7a6432 ok |
Hex 000C0000 Cancel
Flaat 726432
Bool, 0 | 1| HexEdi.. |
Binary |00 00 0C 00 4
Bit Size C1 08 C16 @3 RC?

Figure 9 Parameter for reading
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Result

Subindex 02 (Status) and subindex 03 (Response) contain the result.

- Positive read access

If the status is 01,6y, the read access has been completed successfully. The response includes the mirrored request and the
read data.

RO >3¢
IS Pl 00 00 0C 00
Status RO 0= 1)
300203 Response RO 00000C001100003020302020 203020 3020005631 2E 3130000000 .

Figure 10 Read access successful; firmware version: 0000-00-00; V1.10

00 000C 00 11 0000 |303030302D 30302D30300056312E313000...
Slot FirmwareVersion |Subin- |Length - 0000-00-00\0 V1.10\0
PDI object index | dex 17 bytes

- Negative read access

An error has occurred if the status is 03,,¢y. The response contains the mirrored command and the error code. Apart from
including the error code in the response, the error will also be indicated in the message window. See also “— Negative write
access” on page 5).
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6 Startup parameterization

You can store a startup parameterization for the connected Axioline F modules. After replacing a module, the new module
will start up with this parameterization.

Startup parameterization example

—  The startup parameterization needs to be stored for the AXL F AO8 1H module. It is the third module after the bus cou-

pler (nn =02).

— Channel 1 needs to be parameterized within a range of -5V ... +5 V (code 0003;,¢,).
-  The parameterization of channel 1 is performed via the PDI object 0080y, (ParaTable), subindex 1.

Procedure

¢ Inorder to store the startup parameterization, switch to the “Startup” tab.

¢ Click the “New...” button.

., Unbenannt - TwinCAT System Manager

File Edt Actions Yiew Options Help

=10l x|

IDEEHER| R (M8 [EasFhdhie 2 [2Qdws e &b

@ 5VSTEM - Configuration
B PLC - Corfiguration
BE Cam - Configuration
B 1/0 - Configuration
= 1j0 Devices
2] =% Device 2 (EtherCAT)
== Device 2-Image
=} Device 2-Image-Info
& Inputs
§. outputs
§ InfoData
=[5 Box 1 (AL F BKEC)
-0 Module 1 (AXL F DI32j1 1F)
10 Madule 2 (A%L F DO321 1F)
A9 Madule 3 (A5L F ACS 1F)
§ wistate
- § InfoData
&8 Mappings

General | EtherCaT | DC | Pracess Data| Skots  Statup | CoE - Oniine | Diag Histary | Orline |

Transition | Protocol | Index [ Data | Comment

Move Up Move Down New. | Delere

Edt

Figure 11 Startup window for storing the startup parameterization

* Inthe window that opens, specify under “Transition” the state where parameterization should be applied.

Edit CANopen Startup Entry

Transiton——————|
Cisp Inder hex):

FPss 5P Subindex (dec]
Cs»0 Foss ™| walidate

—
C—

I~ Complete Accsss

Data [hexbin] |

Hex Edi..

Figure 12  Transition specification in order to apply the parameterization
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Select the index 2002, Command, in the bottom window.
Specify the parameterization in the “Data (hexbin)” field.

In the example, the parameterization used is the same as before (see “Writing to PDI objects with PDI Write Tunnel” on

page 4).
e Confirm your entry with “OK”.

Edit CANopen Startup Entry
Transition—————— |

CisP Inde: (hex): 2002
FPss CsspP Subdndes (dec): |1

Fs»0 T028 ™ Yalidate [~ Complete Access

IIA

o]
Cancel

Data [hexbin] ||uu 008007 000003 | Hex Edit...
Yaldste sk |
Camment: [Command Edit Entry
Index [ Name | Flags [ Value A
+ 1330 Input Spnchanager Parameter RO
+ 2000:0 Module 01 PDI Wite Tunnel RO
- 2001:0 Module 02 PDI Wiite Tunnel RO
= 20020 Module 03 PDI Wite Tunnel RO

R

200202 Status RO

200203 Response RO
+ 3000:0 Module 01 PDI ead Tunnel RO
- 3001:0 Module 02 PDI Read Tunnel RO
+ 30020 Module 03 PDI Read Tunnel RO
+ 5000:0 Endian Settings RO

5001 Leave OP on Asioline Busfai Aw/ TRUE
+ 6000:0 £ DI 321 -ME RO
+ 6020:0 AL A0 BME RO
70100 4L DO 32/1-ME RO =
L anona A1 AN SMAE N
< | _'l_I

Figure 13  Specifying the startup parameterization

The startup parameterization has been stored and will be applied with the next startup of the module.

., Unbenannt - TwinCAT System Manager (=] ]

File Edt Actions View Options Help

|IDwH|ER| 2e8nd | Bavdaanie2aalleseed

B =vSTEM - Configuration
B PLC - Corfiguration

General | EtherCAT | DC | Process Dats | Siots  S5tetup | ok - Oniine | Diag History | Oriine |

B Cam - Configuration

Transtion | Protocol | Index [ Data [ Comment [

=8 10 - Configuration
= B8 1O Devices
-7 Device 2 (EtherCAT)
=% Device 2-Image
= Device 2-Image-Info
@7 Inputs
$. outputs
§ InfoData
= (3 Box 1 (AXL FBKEC)
B4 Module 1 (AXL F DI32{1 1F)
B9 Module 2 (AXL F DO32{1 1F)
A9 Module 3 (AXL F A0S 1F)
§ Westate
$ InfoData
&8 Mappings

g Ps CoE

Move Up Move Down

0x2002:01 00008001 000003 Comrmand

Delete,.. Ed...

Figure 14  Parameter for reading

[
1 changes will not be applied.

All changes made after the module startup will only be stored on the module. When you replace the module, the

* Repeat these steps if you want to store the startup parameterization for other modules.
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Working with a range of quality product suppliers across a number of specialist markets, we are not your
average ‘box shifter’ - we are your technical and supply chain partner.
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