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AKD1G: Reading an EnDat 2.2 encoder on the secondary feedback ( X9 ) over CANopen and EtherCAT 

via SDOs and PDOs   Revision A 7-22-2020 

The ability to read FB2.P and FB3.P over CANopen/EtherCAT was added in firmware release 1-12-00-

000. This document is specific to reading FB3.P. 

Per the note below for FB3.MODE, Endat 2.2 connected to X9 as the tertiary feedback is only supported 

in NB hardware models. 

 

 

For initial setup the following settings were used. 
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In this example, FB3.PUNIT=3 was elected. 
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It is worth mentioning the settings for FB3.PIN and FB3.POUT affect the value of FB3.P displayed in 

Workbench but doesn’t affect the value over CANopen or EtherCAT. Both were set above in Terminal to 

1 ( 1:1 scaling ). 

 

 

The default of zero was used for this application note for native scaling. 
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In addition to the setup in terminal you can view the Emulation mode as follows in the Workbench GUI: 

 

On click of the “Configure” link above the Emulation Mode is shown as FB3 Input which is correct for X9 

with EnDat 2.2. 
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Example 1: SDO Read with 1 to 1 scaling 

DS402.3ADDPOSGEARMOTORREV=1 

DS402.3ADDPOSGEARSHAFTREV=1 

DS402.3ADDPOSFCFEED=1 

DS402.3ADDPOSFCSHAFTREV=1 

SDO Message: 

 

Value read over CANopen=5Dh or 93 (decimal) 

 

Using the formula: 

Physical position=93 
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Example 2:  SDO Read with scaling 

DS402.3ADDPOSGEARMOTORREV=5 

DS402.3ADDPOSGEARSHAFTREV=1 

DS402.3ADDPOSFCFEED=1000 

DS402.3ADDPOSFCSHAFTREV=1 
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SDO read value=48E7h or 18663 (decimal) 
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Physical Position= 18663*5/100=93.15 

 

 

Note these objects or keywords scale the value read over fieldbus but the value of FB3.P remained the 

same (in Workbench). 
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Example 3: PDO Read using TPDO4 setup by PCAN macro 

// PCAN-Explorer Macro File 

//  First edited: 7/7/2020 11:11:16 AM 

FormatVersion=5.0 

//setup and run TPDO4 to read FB3.P using object 60E4h subindex 3 "3rd additional position actual 

value" 

//this macro doesn't erase, setup, or change other existing TPDOs or RPDOs 

Send 1 000h 2 02h 01h                            //stop network 

Wait 500 

Send 1 000h 2 80h 00h                             //reset network 

Wait 1000 

WaitID 1 15 581h 

//Setup TX PDO4 

//***************************************************************** 

//disable TX PDO4 

Send 1 601h  8  23h 03h 18h 01h 81h 04h 00h 80h   //PDO disabled 

WaitID 1 15 581h 

//STEP 2: delete actual mapping 

Send 1 601h  8  2Fh 03h 1Ah 00h 00h 00h 00h 00h   //clear mapping 

WaitID 1 15 581h 

//STEP 3: Build the mapping...the first entry desired is 60E4h subindex 3 

Send 1 601h  8  23h 03h 1Ah 01h 20h 03h E4h 60h   //set up 

WaitID 1 15 581h 

//STEP 4: Write the number of entries to subindex 0 of the mapping object 

Send 1 601h  8  2Fh 03h 1Ah 00h 01h 00h 00h 00h   //number of entries 

WaitID 1 15 581h 



 

12 
 

//STEP 5: Enable TXPDO4 

Send 1 601h 8 23h 03h 18h 01h 81h 04h 00h 00h     //PDO enabled 

WaitID 1 15 581h 

//*** Start PDOs *** 

Wait 500 

waitkey 

Send 1 000h 2 01h 01h //enable NMT 

WaitID 1 15 581h 

Waitkey 

Value Read in PDO (481h)= 48E7h or 18663 (decimal) 
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Physical Position= 18663*5/100=93.15 
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Example 4: PDO Read over Ethercat using TwinCAT3: 

Object 60E4h subindex 3 was added to the PDO Content of 0x1A00. 
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After  Activating the Configuration and switching to Run Mode the value read over EtherCAT in the PDO 

was shown as 18663 (decimal) which is consistent with the value read over CANopen. 

 

 

Note the values set by the DS402 keywords in Workbench Terminal can also be read over CoE. 

 

 

 


