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.

Version: 01-12-00-000 Release Date: June 24, 2014

Field Bus Specific Issues
New Features

» Bug 4651 - Add FB3-support to Canopen/EtherCAT (4651,5-12552)
New Feature Details:
Customers would like to use an object to access FB3.P via CANopen objects.

Solution:

The object 0x60E4 sub 3 is added for the third additional feedback sensor position. It can be scaled via the feed contant 0x60E9 sub
3 and Ox60EE sub 3. It is available via SDO and PDO.

For initial setup the following settings were used.

Terminal

A command line interface to the device. Type a command and press retum.

——>»>DREV.EMUEMODE 11
——>FB3.PUNIT 2
—>FB3.PIN 1
==2FEI-POUT 1

=i

DRV.EMUEMODE

‘ 11

FB3 Input (Tertiary feedback is reported with FB3 F). Use FBE3 MODE to
select the feedback type.




FB3.MODE

Description
This parameter selects the type of feedback connected to X9. The position is reported as the tertiary feedback position, by FB3.P.

Value Feedback
0 Endat 2.2 Feedback Device

This parameter is only supported on drives with model numbers similar to AKD-x-xxxxx-NBxx-x0000

In this example, FB3.PUNIT=3 was elected.

FB3.PUNIT

Description
FB3.UNIT sets the position unit for FE3.P.

Value  Description

0 Counts (3232 format)
3 (FB3 PIN/FB3.POUT) per
revolution.

FB3.PIN

Description
Use FB3.PIN with EE3.POUT to set the user units for FE3.P.

General Information

Type NV Parameter
Units NIA
Range 1to 4,294 967 295

Default Value | 1pp

Data Type Integer

Start Version | \1 01-05-011-000




FB3.POUT

Description
Use FE3 POUT with EE3 PIN to set the user units for EE3.P.

General Information

Type NV Parameter
Units N/A
Range 1to 4,294 967,255

Default Value | 2p

Data Type Integer

Start Version | 1 01-05-011-000

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).

FB3.ENCRES

General Information

Type MV Parameter
Units MNone
Range 0 to 4,294 967,295

Default Value | 0

Data Type Integer
Start Version |M_01-11-03-000

The default of zero was used for this application note for native scaling.

FB3.ENCRES

Description

Feedback 3 is natively scaled to 4,294 967 296 counts per revolution for rotary motors, and 4,294 967 296 per motor pole pitch (MOTOR.PITCH ) for linear
motors. When FB3.ENCRES is non-zero, scaling is applied on top of the native scaling.



In addition to the setup in terminal you can view the Emulation mode as follows in the Workbench GUI:

Feedback 2 (X9/X7)

Select the Feedback source and mode.

Feedback Source: | 1 - Feedback Source X5 V_| ﬁ}, #5 iz corfigured for ancther usage.  Configurs
Feedback Mode: |- Input - A/B Signals v

Resolution: | {II| counts/rev

Feedback Postion: | 4,794,967,293| counts (32 bits/rev)

On click of the “Configure” link above the Emulation Mode is shown as FB3 Input which is correct for X9
with EnDat 2.2.

Device Tt =
y—;:ﬁ. Tmy - Encoder Emulation (X9 Cfg)
« 5 Pfoj_e_g:t S The encoder emulation page is used to corfigure the X3 connector on the drive.

Emulation Mode: |11 - FB3 Input |

| Add New Device... Add New Group..

| 4 @ no_name (Online)”
Scope
[ Parameter Load/Save
E,_ Teminal
« §f Device Settings
I @ Commurication
I Power

AM¢ Regen
Feedback 1
) Feedback2 -
) Encoder Emuiation (X3 Cfg)
u"‘-l Analog Input
',l"- Analog Output
=4 Digital 110
I» j;' Compare Engines
m Position Capture
- Mation Profile Table
[T All Parameters




| Units

Watch
Enab...l Device | Parameter |‘l."a|ue
no_name (Onling)” FB3.P - Feedback 3 scaled position 44 964 PIN/POUT

O



AKD CAMopen |6 CAMopen Drive Profile

6.5.4.5 Object 60E4h: Addifional position actual value
This object provides the additional position actual values. The values are given in user-
defined position units. The value is calculated analog to the calculation for the actual position
6064h via chject B091h and 8052h, but for this with the factors: given by the cbjects GOEEh,
B0ESh, B0EDh and GOEEh.

Index G0E4h

Hame Additional position actual value
Object code ARRAY

Datatype INTEGER.32

Categary optional

Subindex 0

Description highest sub-index supported
Category miandatory

Access RiO

PCO mapping not possibie

‘Value range 3

Default value 3

Subirdex 1

Description 1st additional position actual valus
Category mandatory

Access RN

PDO mapping not possibie

Value range INTEGER32

Default valus 1

Subindex 2

Descripion 2nd additional pesition actual valus
Category

Access RN

PDO mapping not possible

‘Value range INTEGER32

Default value 1

Subindex 3

Deseription 3rd additional position actual value
Category optional

Access RAW

PDO mapping not possible

Walue rangs INTEGER:32

Default value 0




Index Sub- Data Float Access PDO Description ASCII object
index Type Scale map.
G0E4h 3 INT32 RW no §3rd additional pos- |—
ition actual value
B60ESh 3 us3z RW no §3rd additional gear |DS402 3ADDPOSGEARMOTORREV
ratio - motor shaft
revolutions
B60ESh 3 U3z RW no |3rd additional feed | DS402.
constant - feed 3ADDPOSFCFEED
60EDR 3 u3z2 RW no | 3rd additional gear |DS402 3ADDPOSGEARSHAFTREY
ratio - driving shaft
revolutions
BOEEh 3 U3z RW no |3rd additional feed |DS402.
constant -dnving | 3ADDPOSFCFSHAFTREY
shaft revolutions
05402 3ADDPOSFCFEED DS402: feed [numerator) of position scaling fthird additional feed constant)
05402 3ADDPOSFCSHAFTREY 05402 shaft revolutions of postion scaling fthird additional feed constant)

05402 3ADDPOSGEARMOTORREY D5402: motor revolutions (numerator) of position scaling third additional gear ratio)
05402 3ADDPOSGEARSHAFTREY  D5402: shaft revolutions of position scaling third additional gear ratio)

fieldbus position = physical position *

DS402.3ADDPOSFCFEED

DS402.3ADDPOSFCSHAFTREV

DS402.3POSGEARMOTORREV

DS402.3POSGEARSHAFTREV

fieldbus position = physical position *

60E9h sub 3
60EEh sub 3
60E8 sub 3
60ED sub 3




physical Position = fieldbus Position *

DS402.3ADDPOSGEARMOTORREV
DS402.ADDPOSGEARSHAFTREV
DS402.3ADDPOSFCFEED
DS402.3ADDPOSFCSHAFTREV

physical Position = fieldbus Position *

60E8 sub 3
60ED sub 3
60E9h sub 3
60EEh sub 3

Example 1: SDO Read with 1 to 1 scaling
DS402.3ADDPOSGEARMOTORREV=1
DS402.3ADDPOSGEARSHAFTREV=1
DS402.3ADDPOSFCFEED=1
DS402.3ADDPOSFCSHAFTREV=1

SDO Message:

| 1D (Hex) DLC: Data: (Hex)

o] 3 [

3 4
Value read over CANopen=5Dh or 93 (decimal)

1 |581h 8

Using the formula:
Physical position=93

Watch

Enab..| Device Parameter

5

g 7

Value Units

43 E4 6003 5D 00 00 00

no_name (Onling)® FBE3.P - Feedback 3 scaled position
]

93.316 PIN/POUT



Example 2: SDO Read with scaling
DS402.3ADDPOSGEARMOTORREV=5
DS402.3ADDPOSGEARSHAFTREV=1
DS402.3ADDPOSFCFEED=1000

DS402.3ADDPOSFCSHAFTREV=1

Terminal

A command line interface to the device. Type a command and press retum.

——>
——>DS402 . 3ADDPOSGEARMOTORREV 5
—-—>DS402 . 3ADDPOSGEARSHAFTREV 1
-->»DS402 . 3ADDPOSFCFEED 1000

-—>DS402 . 3ADDPOSFCSHAFTREV 1
-

DS402.3ADDPOSGEARMOTORREV

. P . DS402. ADDPOSGEARSHAFTREV
physical Position = fieldbus Position * DS4023ADDPOSECFEED

DS402.3ADDPOSFCSHAFTREV

5
. e s 1
physical Position = fieldbus Position * 1000

1

DS402.3ADDPOSFCFEED

. e . . DS402.3ADDPOSFCSHAFTREV
fieldbus position = physical position * DS402 3POSCEARMOTORREY

DS402.3POSGEARSHAFTREV

1000

fieldbus position = physical position *

=] U=



SDO read value=48E7h or 18663 (decimal)

1 5ih ] 43E46003E7430000
5
, s s s 1
physical Position = fieldbus Position * 1000
1
Physical Position= 18663*5/100=93.15
Watch
Enab... Device Parameter Walue Units
] no_name (Online)™ FE3.P - Feedback 3 scaled position 43.316 PIN/POUT
]

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

[FHFEA AR A A AR A AA AR A AR A AR AR A AR AR AR AR A AR A AR AR AR A KK
//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

11



//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)

1 |481h 4 E7 450000
5
. .. s .. 1
physical Position = fieldbus Position * 1000

1

Physical Position= 18663*5/100=93.15

Watch

Enab...| Device Parameter WValue Units

] no_name (Onling)™ FB3.P - Feedback 3 scaled position 53.316 PIN/POUT

_
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Example 4: PDO Read over Ethercat using TwinCAT3:

Object 60E4h subindex 3 was added to the PDO Content of 0x1A00.

ADS Symbol Watch TwinCAT Project27 & > BTl WS4 1l]i

General EBherCAT DC Process Data Pl Statup CoE -Online  Online

Sync Manager: PDO List:
5M  Size Type Fags Index Size MName Flags 5M 5U
0 1024 MbxOut Ox1ADD 6.0 Inputs 3 0
1 1024 Mbxin D 1ADT 0.0 Inputs 0
2 6 Cutputs O 1ADZ 0.0 Inputs 0
3 6 InpLts e 1AD3 0.0 Inputs 1]
I 1B07 6.0 Inputs F 1]
1820 320 Inputs F 1]
< > 1821 6.0 Inputs F (1]
PDO Assignment ((x1C12): PDO Content (0x1A0D):
xcluded by Be1707). 4 Index Size Offs WName Type Default (hex)
x6041:00 20 0.0 Statusword UINT
xBOE4:03 40 20 3rd additional position actual value  DINT
b I 60
2 lexcluded by (e1707)
Download Predefined PDO Assignment: (none)
= .
EDD R |Load PDO irfo from device
PDO Configuration —

Sy Unit Assignment. .

4« Bwo

P ﬂé Devices
4 = Device 2 (EtherCAT)
*® Image

*IE Image-Info
2 SyncUnits
Inputs
B Outputs
[ Infolata
| Drive 1 (AKD)
4 Inputs
&l Statusword
4| 3rd additional position actual value
4 [ Outputs
&~ 1st set-point
- Controlword

kA ¥V ¥V ¥V v
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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.

ADS Symbol Watch & > I {e B {s{= i Solution Explorer
Symbol Value Type Path
3rd additional position actual value 18663 DINT 1/0.Devices.Device 2 (EtherCAT).Drive 1 (AKD).Inputs

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

ADS Symbaol Watch TwinCAT Project27 R > Btllllelsf=d (el (=15

General BtherCAT DC Process Data  Plc Statup  CoE-Online  Online

Update List Auto Update [ Single Update [ Show Offine Data
i Advanced... | |
[ Addto Startup... | |0nline Data | Module OO (AoE Part): D
Index Mame Flags Value Uit
1 gDC2:0 Interpalation time perod RW »2¢
+- 60D0:0 Touch probe source RW ¥2e
GOED Positive torque limit value RW P (01 F4 (500)
G0E1 Megative torgue fimit value RWW P el 1 R4 (500)
+- 60E4:0 Additional posttion actual value RO P >3«
+- GDEG:D Additional postion encoder resolution ... RO »3<
= HDES:0 Additional gear ratio - motor shaft revo...  BW >3«
GOEZ:01 st additional gear ratio - motor shaftr...  RW O D0OO000T (1)
60ER:02 2nd addtional gear ratio - motor shaft ... BW e DOOO000T (1)
=I- 60ES:D Additional feed constant - feed RW »3<
GOES:01 st additional feed constart - feed R CocQRDOED000T (1)

G0ES:02 Znd additional fe cc:nsta-f R Do DOOO0007 (1)

| EDE:D Additional pusitinn cude resnutiun . BW 3 <

=~ 6OED:D Additional gear ratio - driving shaft rev...  RW 3 e
GOED:01 st additional gear ratio - motor shaftr...  RW D DOOD000T (1)

GOED:0Z 2nd additional gear ratio - motor shaft .. BW Qe DOOODOO (1)

= GOEE:D Additional feed constant - driving shaf.. RW >3¢

GOEE:01  1st additional feed constant - drivings...  RW O DOOO000T (1)

GOEE.02 nd additional feed constant -driving ... BW (o DOO0000T (1)

BDF o nllcuwing ermrul vale o HDF‘ -
60FC Position demand intemal value RO P 0
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