Chapter 2 System Setup

2.1 Parameter Settings of EtherCAT Mode

1. Set parameter P1-01 to 0xOCy for EtherCAT communication and CANopen as the
application layer.

2. Restart the system of servo drive.

: : Address: 0102H,
P1-0le CTL Control Mode and Output Direction 01034

Operat'OrTiKeypad / Software :Communication
Interface:: :

‘Related Section:
‘Section 8.1, Table A

‘mode)

gHexadecimaI
Format::

Settings:

——— Control mode settings

» Torque output direction settings
» Discrete 1/0 Setting

» not used
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Control mode settings

PTIPR| S T |Sz | Tz PTIPR| S T |Sz | Tz

Single Mode Dual Mode

00 A 06 | A A

01 A 07 | A A

02 A 08 A A

03 A 09 A A

04 A 0A A A

05 A 0B N/A
Multiple Mode oC CANopen Mode

OE | A | A A OD | A A

OF | A | A A

PT: Position control mode. The command is from the external pulse or
analog voltage (External analog voltage will be available soon).
Execution of the command selection is via DI.PTAS.)

PR: Position control mode. The command is from the internal signal.
Execution of 64 positions is via DI.POS0 ~ POS5. A variety of homing
control is also provided.

S: Speed control mode. The command is from the external signal or internal
signal. Execution of the command selection is via DI.SPDO and DI.SPD1.

T: Torque control mode. The command is from the external signal or internal
signal. Execution of the command selection is via DI.TCMO and
DIL.TCML1.

Sz: Zero speed / internal speed command
Tz: Zero torque / internal torque command

Dual Mode: The control mode selection is via DI signals. For example, either
PT or S control mode can be selected via DI signal, S-P (see
Table A).

Multiple Mode: The control mode selection is via DI signals. For example, PT,
PR or S control mode can be selected via DI signals, S-P and
PT-PR (see Table A).
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Torque output direction settings
Direction 0 1

Forward ‘\/, ”}

CCw CW

Reverse ”j ‘\)

CW cow

Discrete 1/0O Setting

1: When switching to different mode, digital inputs/outputs (P2-10 ~ P2-22) will
be set to the default value according to the mode you selected.

0: When switching to different mode, the setting value of digital inputs/outputs
(P2-10 ~ P2-22) will remain the same and will not be changed.
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2.2 TwinCAT Setup

A lot of software can be applied to configure EtherCAT system. The following procedures
are the example of TwWinCAT of Beckhoff. Please install the software properly before you
start to configure the system.

1. Copy Delta XML description to the folder the TwinCAT installed (usually
C:\TwinCAT\Io\EtherCAT).

2. Restart the TwIinCAT.

3. The configuration procedure can be started by applying TwinCAT manager which
shown as below.

Figure 4
4. Install the Network Interface Card (NIC) for EtherCAT communication.

u Select Options — Show Real Time Ethernet Compatible Devices.
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Figure 5

u Select the correct Adapter from the devices (NICs) installed in the computer

for EtherCAT communication and click “Install”.

Installation of TwinCAT ET-Ethemmet Adapiers &l
Ethemet Adapters Update List |
=- B8 Installed and ready to use devices
o - com Metlink [Th] Gigabit Ethernet
B8 Incompatible devices
B8 Dizabled devices
Enable
Diizable

[ Show Bindings

Figure 6
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5. Open a new project from the drop down menu File — new.

6. Right click I/O Devices and select Scan Devices or Press <F5> to scan the devices.
Click OK in the pop-up dialog window to confirm the information.

Vi s - TwinCAT System Manager

File Edit Actions Tiew Options Help
D& R M HERENE R Q2" @
Bl S¥STEM - Configuration Mumber | Device Type

HC - Confignration
PLC - Confignration

B Append Device

[&* Import Device

@ Paste CHl?
B Paste with Links Al Ctle V

Figure 7

Figure 8

7. Find Device [n] (EtherCAT), select this device and click OK.

2 new I/O devices found

1[EtherCAT)  [Beckhoff_MIC [TwinCAT-Intel PCI Ethemet ddapter - Packet £

0K

2 £ |H | -Ethermet] ([ EGERER |Hmoadcom MetLink |1 M) igabit Ethernet - Fack]
Cancel

Select Al

Unselect &1

TR,

Figure 9

8. Click Yes to scan for boxes.

Figure 10
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9. Click Yes to Add drives to NC-Configuration.

Figure 11

10. Click No and TwinCAT will be switched to Config mode.

Figure 12

11. TwincAT is in Config Mode. In the left panel, it shows Device (EtherCAT) and you
can find ASDA A2-E CoE Drive.

Figure 13

12. Select the Drive (ASDA A2-E) and in Online tab you can check if the device’s
EtherCAT state machine (ESM) is in PREOP state.

Revision November 2013 2-7



ASDA A2-E Chapter 2 System Setup

Figure 14

13. Double click on Drive (ASDA A2-E CoE Drive) and it will show:

2nd TxPDO — CoE Tx PDO mapping
3rd RxPDO - CoE Rx PDO mapping
WcState
InfoData

+ STRTEM - Configuration
— 188 NC - Confignration
= NiZ-Task 1 34F
WiZ-Task 1 EVE
== NC-Task 1-Tmage
Tables
|t Les
¥ Az 1
PLC - Configuration
= 100 - Configuration
- B 10 Devices
- = Device 2 (EtherCAT)
Devwice 3-Tmage
Device 3-Image-Info
Inputs
Ctputs
Infolata
8 Doivve 1

1] -

‘ﬁ‘E‘IILﬁ‘_‘ﬁ‘E:_E I:':'E I:I].-i"u"ff::|
& nd TxPDO Mapping
Zpd BT Mapping
8 Weitate
% InfoData
- 68 Mappings
e WC-Tagk | BAF - Device 3 (EtherCAT)
B8 WC-Tagk | 3AF - Device 3 (EtherCAT) - Info

+|-[F-F

+

Figure 15
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14. Set the communication cycle* and the default value is 2ms.

u Select NC-Task 1 SAF in the left window, and set Cycle ticks as
communication cycle (The minimum value is 1ms) in the right window.

Figure 16

*The communication cycle time, SYNCO cycle time, and PDO cycle time should be
set to the same value.

15. Set Following Error Calculation to Extern.

[ | Select Axis 1_Drive in the left window — In parameter column of the right
window, select Extern in Following Error Calculation — click Download
and then click OK in pop-up dialog.

Sy i - TwinCAT System Managex Q@ﬁ‘
File Edit Actions View Options Help
Dewd &k B B aavddah @ % Qe en?
SYETEM - Confignration
=] WC - Confignration Genersl | NC-Drive | Perameter | Time Compensation
= NC-Tagk 1 SAF
NC-Task 1 VB ‘ J JQ
= HC-Task 1-Image - | Output Scaling:
s ml:s Tavet Motor Polauity FALSE :
TB B Lds 1 Reference Velocity 22000 © Tmds
¥, Axis1_Eno at Output Ratio [0.0 .. 1.0] 10 .
=] Mﬁﬁfém Output Sealing Factor (Velocity) 10
4 g B
Outputs +  Optional Cutput Scaling:
Ty, Awisl Cd - Other Zettings:
Inputs Drive Mode BTANDARD'
_— c . %g‘]f““ Diift Compensation (DAC-Offssf) 00 s
- @ 10 - Configuration Following Exror Caleulation Trtern' v
o B 1D Devices Tntern'
=5 Deviee 3 EherCAT) M
Device 3-Image
Device 3-Image-Info
Inputs
CQutputs
InfoData.
aj Drive 1 (A3DA-A2-E CoE Dirive)
o B Mappings [ Downloed || Uploed | [ Expend &l | [ Collaps &1 | [ Select&ll |
&6 NC-Task | SAF - Device 3 (EtherCAT)
B8 NC-Task | SAF - Device # (EtherCAT) - Info
Ready Local (172.16.190.220.1.1) ®
Figure 17
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16. Switch TwinCAT to Run Mode.

[ | Press B8 to generate Mappings — press v to check confiugration — and
press . § to activate configuration. TwWinCAT will be switched to Run Mode
and then click OK in pop-up dialog.

iy Fwi s - TwinCAT System Manager

File Edit Actions ¥iew Options Help 1 2 3

DS H M AR AR ® e Qe e 7

Figure 18

17. Enable the axis (Servo On).

| Under NC-Configuration of the left window, select Axis 1 — select Online
tab in the right window — click Set.

Figure 19

[ | In pop-up dialog, click All to enable the motor.

Figure 20
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18. In Online tab, there are two different speed levels of jogging buttons for forward and
backward movement which can test the system. During the operation, please Be
Ensured that the movement would not damage your system and endanger the
personnel safety.

——|—|+|++
F1 | F2| F3| F4

Figure 21

Revision November 2013 2-11



ASDA A2-E Chapter 2 System Setup

2.3 Synchronization Modes Setting

2.3.1 Two Synchronization Modes of Delta Servo

ASDA A2-E supports two synchronization modes, Free Run mode and DC-
Synchronous mode. Please note that the asynchronous Free Run mode is still under
the definition of “Synchronization Modes” within EtherCAT specification guide.

B Free Run Mode (Asynchronous)

The master and slaves are running in an asynchronous manner. The master and
the slave both have their own clock to calculate the time. In other words, there is no
synchronous clock between the master and the slave. A command sent by the
master and a reply from the slave only consists with a sequential order instead of
strict clock timing. For example, a master sends a PDO at tick t1 and the slave will
receive it at tick t1 or tick t2 and vice versa.

EtherCAT
EtherCAT EtherCAT EtherCAT .
Communication
Data Frame Data Frame Data Frame
Frame
No EtherCAT frame
— — — — ASDA-A2-E
Application Application Application Application .
Application
Task Task Task Task
(Free Run)

Figure 22. Free Run Mode synchronization

B DC-Synchronous Mode (SYNCO synchronization)

There exists a clock tick for the master and all slaves operation. A data sent by the
master will be received by slave(s) at the same clock interval. The master will inform
all slaves about its clock and ask slaves to align according to the time. A strict clock
tick is always running within this system.

EtherCAT EtherCAT EIEREA)
Communication
Data Frame Data Frame
Frame
Application Application
Task Task ASDA-A2-E Application
(SYNO Synchronization)
SYNO Event SYNO Event |

Figure 23. DC-Synchronous mode synchronization
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2.3.2 Select the Synchronization Mode
1. Select Drive (ASDA A2-E CoE Drive) in the left window.

2. The DC tab in the right window, users can select DC-Synchronous or Free Run as
the Operation Mode. This is for selecting synchronous or asynchronous mode.

Sy ki - TwinCAT System Manager EJEIE'

File Edit Actions View Options Help
DS w B Eeavddat® % BQllue e ?
SYSTEM - Configuration ~
= B8 NC - Configuration Genersl | EtherCAT | DC Process Data | Stertup | CoE - Online | Online
=l HC-Task 1 BAF
HC-Task 1 3VE Operation Mode:
= HC-Task 1-Image
; Tables
[ DS
i izl
PLC - Configuration
= 18D - Configuration
(= BB} /0 Devices
== Device 3 (EtherCAT)

Device 3-Image
Device 3-Image-Info

Inputs
Crtputs

& SR

gt =
al| Drive | (ASDA-A2-E CoE Drive)
- e

=]

I
i

C-Task 1 3AF - Device 3 (EtherCAT)
ga NC-Task 1 BAF - Device 3 (EtherCAT) - Info -

Feady Local (172.16.190.220.1.1)

Y
=

Figure 24

2.3.3 Synchronous Clock Time Setting
1. Select NC-Task 1 SAF in the left window.
2. Click Task in the right window.

3. Cycle ticks are the data exchanging period under the Task tab.

Figure 25
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The unit of cycle for SYNCO cycle time is 1ms.

1ms (PDO cycle time = 1ms)
2ms (PDO cycle time = 2ms)

SYNCO cycle time supported .
y PP 3ms (PDO cycle time = 3ms)

* SYNCO cycle time is used to define PDO cycle time.
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ASDA A2-E

2.4 PDO Mapping

The PDO mapping Obijects are allocated from index 0x1600 to 0x1604 for RxPDOs and
0x1A00 ~ 0x1A04 for TxPDOs in Object Dictionary.

2.4.1 Default PDO Mappings

The following tables are the default PDO mappings of ASDA A2-E CoE Drive for cyclic
data exchange and are also defined in EtherCAT Slave Information file (XML file).

m 15 PDO Mapping

Control Word
(0x6040)

Target Position

(0xB07A) (OXBOFF)

Target Velocity

Target Torque
(0x6071)

Mode of Operation
(0x6060)

Status Word
(0x6041)

Actual Position

(0x6064) (0XB06C)

Actual Velocity

Actual Torque
(0x6077)

Mode of Operation Display
(0x6061)

m 2"¢ PDO Mapping (default PDO assignment)

Control Word | Target Position
(0x6040) (0x607A)
Status Word | Actual Position
(0x6041) (0x6064)
rd :
B 3™ PDO Mapping
Control Word | Target Velocity
(0x6040) (0x60FF)
Status Word | Actual Position | Actual Velocity
(0x6041) (0x6064) (0x606C)
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m 4" PDO Mapping

RXPDO
(0x1603)

Control Word
(0x6040)

Target Torque
(0x6071)

TXPDO
(0x1A03)

Status Word
(0x6041)

Actual Position
(0x6064)

Actual Torque
(0x6077)

m 5" PDO Mapping

Reserved.

2.4.2 Re-define a PDO Mapping

Setup procedure

1.

Set [RxPDO Assignment:0x1C12:0/ TxPDO Assignment: 0x1C13:0] to 0x0 for
disabling the PDO assignment.

. Set [RxPDO mapping entry: ex. 0x1601:0/ TxPDO mapping entry: ex. 0x1A01:0]

to 0xO for disabling the PDO mapping entry setting.

. Set [RxPDO mapping entry: ex. 0x1601:0 - 0x1601:7/ TxPDO mapping entry: ex.

0x1A01:0 - 0x1A01:7] .

. Set [RxPDO mapping entry: ex. 0x1601:0/ TxPDO mapping entry: ex. 0x1A01:0]

to the number of mapping entries in PDO mapping.

. Set [RxPDO Assignment:0x1C12:1/ TxPDO Assignment: 0x1C13:1]) to PDO

assignment.

. Set [RxPDO Assignment:0x1C12:0/ TxPDO Assignment: 0x1C13:0]) to 0x1 for

enabling the PDO assignment.
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2.4.3 Using TwinCAT

1. Press & or Shift and F4 to set/reset TWinCAT to Config Mode (Click OK in pop-up
dialog).

2. Select Drive (ASDA A2-E CoE Drive) in the left window. In Process Data field, you
can change PDO Assignment for another PDO mapping.

3. Right click the PDO Content Window, and find the PDO mapping that you desire to
set, and then you can configure (Insert/Delete/Edit/Move Up/Move Down) the PDO
mapping content.

(8 PDOs is the maximum number of PDO which can be assigned in every PDO
mappings.)

Figure 27
Edit Pdo Eniry 3
M arne;
Index [hex): |0 0
Sub Index: a
Diata Type: [hane] v
Bit Lentgh: 1 £

From Dictionary:

0x2000 - DRY's Parameter PO-00 IS
0x2001 - DRVY's Parameter PO-01
0x2002 - DRY's Parameter PO-02
0x2003 - DRY's Parameter PO-03
0x2004 - DRVY's Parameter PO-04
02005 - DRW's Parameter PO-05
042006 - DRY's Parameter PO-0E
02007 - DRV's Parameter PO-07
(%2008 - DRY's Parameter PO-08
02003 - DRY's Parameter PO-03
0x2004 - DRW's Parameter PO-10
042008 - DRV's Parameter PO-11
0x200C - DRY's Parameter PO12
02000 - DRV': Parameter PO-13
0«200E - DRV's Parameter PO-14 A

Figure 28. ASD-A2-E CoE drive Object List
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4. After changing the PDO Assignment, press ¥ or F4 to reload 1/0 devices. (Click
No in pop-up dialog and stay in Config Mode.)
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