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B Problem Description & Architecture:

In Profile Position, Profile Velocity and Profile Torque modes, the master station only write related
parameters such as speed, acceleration, deceleration, and emergency stop deceleration to the servo and
the servo is mainly responsible for the trajectory planning

This FAQ shows how to set Profile Position mode via EtherCAT master on CODESYS.

B Brief Solution - Step by Step:

We take Shihlin SDP-010E2C servo as example, you could download the manual from the website:
Shihlin_SDP_Servo English Manual V1.03

In chapter 5.1, it shows the operation steps of Profile Position(PP) mode control.

1. Set object 6060h(Mode of operation) as 0x01.

2. Set object 607Ah(Target position) a destination in pulse unit.

3. Set object 6081h(Profile velocity) to define the profile velocity in pulse per second unit.(pulse/s).

4. Define the acceleration: and deceleration by setting the object 6083h and 6084h.(pulse/s2)

5. Modify the Controlword(6040h) from 0x06 to 0x07, then to OxOF. So that, the Servo On state of drive is
activated. When the transient state from OxOF to Ox1F is done, it triggers the position mode.

6. Use the object 6067h(Position window) setting value to define the allowable tolerance of in position.
Besides, set the object 6068h(Position window time) to duration time that the final location remains in
the position window range. The above conditions are completed, it means that “Target Reached”.

7. Object 6065h(Following error window) defines the detection range for the following error. Object
6068h is used to specify the duration time that the final position remains in the following error window
setting range.

Mode of operation, Target position, Profile velocity, Profile acceleration, Profile deceleration and
Controlword is demanded for PP mode. The following shows how to use CODESYS write the parameter to
servo and control the Controlword.
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1. Enable expert settings in servo’s page
Devices v 2 x § SDP_E_Cof Drive x |[f] Device (] EtherCAT Master  |[g) POU_SetControlerMode
=3 EtherCAT_Servo -
= [ Device (Advantech SoftMotion 86 RTE V3 x64) General Address Bodional Eth =3
= [0 pLc Logic AutoInc address o v erCAT.
N Bxpert Process Data r—
-0 e EtherCAT address 1001 % [[] Ootional
ﬂ Lewgiy Matmgar Process Data N
[@l) Pou_SetControllerMode (PRG) 4 Distributed Clock
= Task C tion —
‘? g Oﬂf‘w;;ad( Startup Parameters Select DC BeSmco -
8] pou_SetControlerMode EtherCAT /O Mapping [ Enable 4000 Sync unit cydle (us)
System_Diagnosis (System Diagnosis) Sync0:
= [{J EtherCAT_Master (EtherCAT Master) EtherCAT IEC Objects & Enable Sync0
= § SDP_E_CoE _Drive (SDP-E CoE Drive) . )
B S _Drive_GenercdSP402 (SM_Drive_Ge{ Status @ Syncuniteyde  xy | |4000 5 Cycle time (ps)
=3 SoftMotion General Axis Pool = O user-defined b 2| stifttime ws)
& _Drive_Virtual (SM_Drive_Virtual) Information
Syncl:
[] Enable Sync 1
Syncunitcyde [ 3000 3| cydetime (i)
L User-defined |0 = Shift time (ps)
2. Insert item from Object Directory
- 3 X § SOP_E_Cof Drive X Device ‘[ EtherCAT Master I POU_SetControlerMode
= 3 EthercAT_servo -
= [ Device (Advantech SoftMation 86 RTE v3 x4 | | GENere! Sync Manager | db Add [AEdt X Delete
= 8 pLCLogic M Size Type PDO List
| = € Application Soert frecess Daia o 0 Mailbox Out Index Size Name Flags M
) Lrary Manager Process Data il 0 Mailbox In 16#1600 18.0 1st Receive PDO Mapping
[ Pou_setcontolermiode (brG) [E#1601 154 2nd Receive PO Mazping 3)
= (&8 7ask Configuration Startup Parameters 3 & Inputs 1621602 .0 3rd Receive PDO Mapping
= EtherCAT Task 1621603 4,0 4th Receive PDO Mapping
| @ POU_SetConlirolerMode EtherCAT /0 Mapping 1651400 23.0 1st Transmit PDO Mapping
ES system_Diagnosis (System Diagnosis) _ 1621401 6.0 2nd Transmit FDO Mapping 3
= () EthercaT Master (EtherCAT Master) EtherCAT IEC Objects 1621402 100 3rd Transmit POO Mapping
i = § 5DP_E_CoF Drive (SDP-E CoE Drive) 1621403 12,0 4th Transmit PDO Mapping
] Mg M Drive_Generichspa2 (sM [ | | Status
=" SoftMotion General Axis Pool .
& SM_Drive_Virtual (SM_Drive_Virtua)) Information
PDO Assignment (1621C12): s :matlﬁ Edt  Delete # Movelp # Move Down
[ 1621600 (exduded by 1621601] PDO Content (16=1601):
Tl - Indlex Size  Offs Name Type
U el e K. [16=5050:00 10 0.0 Modes of operation SINT
1/26#1603 (emchuded by 161601) 165040:00 20 10 Controlword UINT
1626081:00 40 3.0 Profileveladity UDINT
1626063:00 40 7.0 Profile acceleration UDINT
1676084:00 4.0 110 Profile deceleration UDINT
16#607A:00 40 15.0 Targetposition DINT
19.0
3. Select the required item and click OK
Select ltem from Object Directory
IndexSubindex MName Flags  Type Default ~
+- 16#6070: 16200 Software position imit
16#607F: 16200 Max profile velocity RW UDINT 16 FFFFFFFF
16#6080: 16200 Max motor speed RW UDINT 16=FFFFFFFF
16#6081: 16200 Profile velodty RW UDINT 1620
16#6082: 16200 End welodty RW LIDINT 16#0
16#6083: 16#00 Profile acceleration RW LDINT 16#589680
16=6085: 16300 Quick stop deceleration RW UDINT 16=98%9580
16:6086: 16200 Mator profile type Rw INT 16=0000
16#6087: 16200 Torque slope RW UDINT 1623E8
1646088: 16200  Torque profie type RW INT 1620000
16#6098: 16200 Homing me thad RW SINT 16223
+  16#6099: 16#00 Homing speeds
i 16#609A; 16#00 Homing Acceleration RW UDINT 16989680
16#5080: 16500 Position offset RW DINT 1520
16%5081; 16500 Velogty offset RW DINT 18=0 hd
Name Profie deceleration |
Index: 162 6084 & Bitlength 32 = |“
Sublndex: 16 + 10000000 - Cancel
Data type [UDINT - |
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4. The demanded items are added in Output PDO Assignment.

Devices - 3 X
= 5 EtrercAT_senvo -
= [} Device (Advantech Softiotion x86 RTE V3 x64
= [0 pcLogic
= €} Application

i) Library Manager
[#l Pou_settontrolerMode (PRG)
=@ Task Configuration
= &5 EtherCAT Task
@) POU_SetControlerMode
B System_Diagnosis (System Diagnosis)
= [f) EtherCAT Master (EtherCAT Master)
= § SOP_E_CoE_Drive (SOP-E CoE Drive)
HgP 5 Drive_GenenicD5P402 (5M_[)
= "2 SoftMotion General Axis Pool
@& 5M _Drive_Virual (SM_Drive_Virtual)

§ SOP_E_Cof Drive X Device

General Sync Manager

Expert Pracess Data

Process Data

Startup Parameters

EtherCAT L/O Mapping

EtherCAT IEC Objects

Status

Information

'U] EtherCAT_Master

POU_SetControllerMode

SM Size Type

] 0 Mailbox Out
1 0 Mailbox In
3 & Inputs

d Add [HEdt X Delete

PDO List

Index Size  Name Flags  SM
16%1600 18.0 1st Receive PDO Mapping
1621601 15.0 2nd Receive PDO Mapping 7]
1621602 6.0 3rd Receive PDO Mapping
16#1603 4,0 4th Receive PDO Mapping
1651400 23.0 ist Transmit PDO Mapping
1551401 &0 2nd Transmit PDO Mapping 3
1551402 10,0 3rd Transmit PDO Mapping
1621403 12.0 4th Transmit PDO Mapping

PDO Assignment (1621C12):

o Insert [f Edt X Delete & MovelUp & Move Down

1621600 (excluded by 1621601
v 1621501

PDO Content (16=1601):

5. Please double confirm that you really add the item in Outputs PDO.

Devices v a2 x
= ) EthercAT_Servo -
= [[Y Device (Advantach SoftMotion x86 RTE V3 x64
= 8 pLc Logic
= € Application

.ﬂ Library Manager
[#) Pou_setControlerMode (PRG)
= (& Task Configuration
= & EtherCAT Task
@) pou_SetControlerMode
B System_Diagnosis (System Diagnosis)
= (i EtherCAT_Master (EtherCAT Master)
= § SDP_E_CoE_Drive (SDP-E CoE Drive)
B SM_Drive_GenericDSP402 (SM_{]
= 3 Softhotion General Axis Pool
@ SM_Drive_Virtual (SM_Drive_Virtual)

§ SDP_E_Cok Drive x| [f] Device

General

Bopert Process Data

Process Data

Startup Parameters

EtherCAT /O Mapping

16=606 1.0 0.0 Modes of operation SINT
16¥6040:00 20 10 Controlword VINT
16#6081:00 40 3.0 Profilevelodty UDINT
1626083:00 40 7.0 Profile acceleration UDINT
1626084:00 40 110 Profile deceleration UDINT
164607A:00 4.0 15.0 Targetposition DINT
19.0
(@ EtherCAT_Master POU_SetControlerMode
Select the Outputs Select the Inputs
Name Type Index | Name Type Index

[[] 16#1600 1st Receive PDO Mapping (

1621A00 1st Transmit PDO Map
X ord

T

EtherCAT IEC Objects
Lauch.ocobz funcion L G508 Touchg alue
Status |v| 1621601 2nd Receive PDO Mapping v 16#1A01 2nd Transmit PDO Map
] Mades of operation SINT 1626060:00 Statusword UINT
| information Controlword UINT  1626040:00 | Position actualvalue DINT
Profilevelocty UDINT 16#6081:00 16#1A02 3rd Transmit PDO Map
Profile acceleration UDINT
Profile deceleration UDINT a
Targetposition DINT al Inputs

"] 16#1602 3rd Receive PDO Mapping (
or lword UINT
arget velodty DINT

[[] 16#1603 4th Receive PDO Mapping (

1621A03 4th Transmit PDO Map

1626041:00
1626064:00

6. Now we need to disable CODESY Softmotion drive to make the Outputs PDO could be controlled by
users. By switching the drive to "nocontrol" with SMC_ControllerMode, the SoftMotion driver no
longer writes the Outputs PDO.

=] 2 VAR
xExe: BOOL:

LT,

END VAR

1 PROGRAM POU_SezControllerMode

SMC_SecControllerMode 0: SMC_SetControllerMode;

SMC_SetControllerMode_0

Exe

SM_Drive_GenericDSP402 | HAxis
I

xl bExecute
[ SMC poconkal | {nControlleiode

SMC_SetControllerMode

bDone —
bBusy —
bErrar—
nErrordD -

7. Download and run the project
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BFHE & » > BBEX F LN R B
e e N e s s R K - = |

Devices - o x

Application [Device: PLC Logic] ~

- -

_§  SDP_E_CoE Drive

=15 EthercAT_Servo
= " [f} Device [connected] (Advantech SoftMotion x86 RTE V3 x64)
= [B pLeLogie
- £} Application [run]
ﬂ Library Manager
[@] Pou_setControllerMode (PRG)
= @ Task Configuration
=45 ¢8 EtherCAT Task
& POU_SetControlerMode
5 B8 system_Diagnoss (System Diagnosis)
= 3] EtherCAT_Master (EtherCAT Master)
= % § SDP_E_CoE_Drive (SDP-E CoE Drive)

=38 SoftMotion General Axis Pool
347 5M_Drive_Virtual (5M_Drive_Virtual)

“3HgP SM_Drive_GenericDSP402 (SM_Drive_GenericDSP402]

| Expression
| P xBExe
+ @ SMC_SetControllerMode D

[T Device

:| Device Application.POU_SetControllerMode

| @ EtherCAT Master

4] POU_SetControllerMode

Prepared value

SM_Dri

icDSP402
xExe

SMC_noconiral F

8. Execute SMC_SetControllerMode to switch the drive to “nocontrol” (SMC_nocontrol)

Devices

v 8 X | § SDP_E CoE Drive

= 13 EtherCAT_Servo
= [[Y Device [connected] (Advantech SoftMotion x86 RTE V3 x64)
= [8) pC Logic
= € Application [run]
i) Library Manager
[#) PoU_setControlerMode (PRG)
=(&4 Task Configuration
= 5 EtherCAT Task
@] POU_SetControlerMode
B8 System_Diagnosis (System Diagnosis)
EtherCAT_Master (EtherCAT Master)
= €3 § SDP_E_CoE_Drive (SDP-E CoE Drive)

“3H4P SM_Drive_GenericDSP402 (SM_Drive_GenericDSP402]

= '3 SoftMotion General Axis Pool
©5¢P SM_Drive_Virtual (SM_Drive_Virtual)

' Expression

|y Device
T| Device Application.POU_SetControllerMode

| @ EthercaT_Master

4] POU_SetControllerM

Type Value Prepared valui
' ® xBxe BOOL | RUE |
4+ @ SMC_SetControllerMode 0 SMC_SetControlerM...
IE
-

SM_Dni icDSP402
xExe

SMC_SetControllerMode_0

SMC_ | F

9. Please follow the operation steps showed in servo manual. Velocity is 1 cycle/s, Acceleration and
deceleration are 1 cycle/ss. Moving distance is 10 cycle. The drive is 24bit resolution (16777216), in
other words, 1 turn is for 16777216 increments, Velocity/Acceleration/Deceleration is 16777216, and

Target position is 282048931 (114276771 + 10*16777216).

Varia.. Mapping Channel Address Type Current Value Prepared Value Unit  Description
+ " Modes of operation %QB4 SINT 8 1 Modes of operation
+ g Controfword QW3 UINT ] Controbword
+ "% Profile velodty %QD2 UDINT O 16777216 Profie velocity
+ "e Profile acceleration %QD3 UDINT 0 16777216 Profie acceleration
v " Prafile deceleration Q04 UDINT 1] 16777216 Profile deceleration
v " Target position %QD5 DINT 114276771 282048931 Target position
+ % Statusword ®IW16 umT 112 1 Statusword
+ 4 Position actual value %wID9 DINT 114236866 Position actual value
10. Debug -> Write Values
Devices ~ & X | 'y SDP_E_Cof Drive x |[[} Device | ({] EtherCAT Master | @) POU_SetContollertode |
=i a0 = | Find Filt I 4 Add 7B for [0 Channel.., *" Goto
! ; [ X85 RTE V3 x64) |‘ in ilter  Show all Add FB for |0 Channel.., Go to Instance
= [8 P Logic Varia... Mapping Channel Address Type Current Value Prepared Value Unit  Description
= O Application [run] | v "9 Modesofoperaton  %QB4+ ST 1 Modes of operaton
# Lorary Vanager [[* " Controhword %QW3 unt o Controtnord
[!]_"OU—S"C""“M(P“G) [| =" Profile velodty %QD2 UDINT 16777216 Profie veloity
= {4 Task Configuraton (| = Profle scceleraton  %QD3 UDINT 16777216 Profie acceleration
= G EtherCAT Task ER Profile deceleraion  %QD4 UDINT 16777216 Profie deceleration
) &) PoU_SetControlerMode [| =" Target position %QD5 DINT 282009034 Target position
S8 system_Diagnoss (System Diagnoss) v Statusword %Wis  UNT 4208 Statusword
= ElerCAT Muster (ElherCAT Maoked) + 4 Positon actual value  %IDS DINT 11423637 Positon actual value

SDP_E_CoE_Drive (SOP-E CoE Drive)
“IMgP SM_Drive_GenericDSP402 (SM _Drive_GenericDSP402] |
= © 3 SoftMotion General Axis Pool
3¢ SM_Drive_Virtual (SM_Drive_Virtual)
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11. Then change Controlword to 0x06 -> 0x07 -> 0xOF to make Servo On. When the transient state from

OxOF to Ox1F is done, it triggers the position mode.

Devices - 3 x
=5 EtherCAT_Servo B
- [[A Device [connected] (Advantech SoftMotion x86 RTEVI x64) |

= [8] rc Logie
= £} Application [run] |

] Lrary Manager
@) Pou_setControllerMade (PRG)
= (& Task Configuration
= 8 EtherCAT Task
&) pou_SsetControlerMode
B System_Diagnosss (System Diagnosis)
= 5[] EtherCAT Master (EtherCAT Master)
= 3§ SDP_E_CoE Drive (SDP-E CoE Drive)
“iMgP SM_Drive_GenericDSP402 (SM_Drive_GenericDSP402]
= "3 SoftMotion General s Pool
465 SM_Drive_Virtual (SM_Drive_Virtual)

Reference:

N/A

§ SDP_E Cof Drive x| [f] Device | EtherCAT Master a POU_SetControllerMode
Find Filter Show all ~ o Add FB for |0 Channel.. - Go to Instance
Varia.. Mapping Channel Address Type Current Value Prepared Value Unit  Description
- " L Modes of operation
F " Controlword ROQW3 UINT 31 | Controword
E ) Frofile velodity QD2 UDINT 16777216 Profile velocity
+ e Profile acceleraton %QD3 UDINT 16777216 Profle acceleration
=" Profile deceleration %QD4 UDINT 16777216 Profie decsleration
+ "y Target position %QD5 DINT 282009034 Target position
& % Stghusword SIS UpT___ 4151 Statusword
| Position actua value  %ID9 DINT 274655358 Position actual value
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