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Chapter 1 CoE Drive Overview

1.1 Communication Specification

EtherCAT
Communication

Physical layer

100BASE-TX

Communication

RJ45 x 2 (Connector CN6A = input, CN6B = output)

connector
Network topology | Line connection
Baud rate 2 x 100 Mbps (full duplex)

Frame data length

Maximum 1484 bytes

SMO: Mailbox output
SM1: Mailbox input

ncMan r
SyncManage SM2: Process data output
SM3: Process data input
FMMU FMMUO: Process data output area

(Fieldbus Memory
Management Units)

FMMUL: Process data input area
FMMU2: Mailbox status area

Device profile

CoE: CANopen over EtherCAT

Synchronization
mode

DC synchronization (SYNCO)
Non-synchronized (Free Run)

Communication
object

SDO: Service Data Object
PDO: Process Data Object
EMCY: Emergency Data Object

LED indicator

(On RJ45
connector)

EtherCAT ERR (ER) x 1
EtherCAT Link/Activity (L/A) x 2
EtherCAT RUN (RN) x 1

Application layer
specifications

IEC61800-7 CiA402 Drive Profile

The supported CiA402 operation
modes

Profile Position Mode (PP)

Profile Velocity Mode (PV)

Profile Torque Mode (PT)

Homing Mode (HM)

Interpolated Position Mode (IP)

Cycle Synchronized Position Mode (CSP)
Cycle Synchronized Velocity Mode (CSV)
Cycle Synchronized Torque Mode (CST)
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ASDA A2-E Chapter 1 Coe Drive Overview

1.2 The Interface of Delta EtherCAT Servo Drive

@@E&?@ A 220V

.:NZ@

L=

Ether G
D
;
Ni| e
Link/Activity of EtherCAT 7
input port indicator (L/A)
\.\
O
- EtherCAT input port
Run indicator (RUN) ——— || R (CN®6)
O N
. N N B
L|nk/Act|V|t¥ of. EtherCAT /-——ﬁ%@ EtherCAT output
output port indicator (L/A) é (o] port (CN6)
/ET 7
= :
Error indicator (ERR) [as]} memnime N
9 /AN

CAUTIAN

SPAN

@
@

Figure 1 The Interface of Delta EtherCAT Servo Drive

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff
Automation GmbH, Germany.
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1.3 LED Indicators

Ingg?ém Indicator pattern
ON

ON
OFF
ON

Blinking
OFF —J 200ms | 200ms

Single ON

Flash OFF _J 200ms 1000ms
ON

OFF
OFF

Figure 2. RJ45 LED indicator pattern

= ERROR (ERR) LED

The ERR LED indicator shows the error status of EtherCAT communication.

Indicator state

Slave State

off

No error

Blinking

State change error

Single Flash

Synchronization error
SyncManager error

On

PDI Watchdog timeout

The state machine does not allow the system to change its state
State change error because of the wrong parameter settings. Please refer to Figure 29
for its switching conditions.

PDI Watchdog timeout

SyncManager error | The data of Process data is lost when receiving.

Synchronization error | The synchronization of Master Clock and Slave Clock is failed.

The hardware failure on slave. Please contact Delta distributors for
assistance.

1-3
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Chapter 1 Coe Drive Overview

® RUN LED

®  Link Activity (L/A) LED

1-4

The RUN LED indicator shows the status of EtherCAT state machine.

Indicator state

Slave State

Off INIT (Initialization)
Blinking Pre-Operational
Single Flash Safe-Operational
On Operational

INIT (Initialization)

After power on, the EtherCAT slave will get into INIT state if
there is no error. At INIT state, no communication servo is
provided. Accessing the slave’s register from the host is
available at this state.

Pre-Operational

The SDO can be used to communicate with its host controller.

Safe-Operational

Both SDO and TxPDO, which can send cyclic data from the
slave to the host, are workable.

Operational

SDO, TxPDO, and RxPDO are working.

The L/A LED indicator shows the physical link status and the link activity.

Indicator state Slave State
Off No link
Blinking Link and activity
On Link without activity

No link

The link has not established yet.

Link and activity

The data is exchanging with its partners.

Link without activity

The link is established but no data is exchanging now.
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ASDA A2-E

1.4 The Topology

The topology is defined by the host controller. Refer to the host controller’s application
manual. There are only one input port and one output port on Delta servo drive for
EtherCAT communication ports.
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1.5 Wiring

I/0 Signal (CN1) Connection and Connector Terminal Layout

In order to have a more flexible communication with the master, 4 programmable
Digital Output (DO) points and 7 programmable Digital Input (DI) points are provided,
which are parameters P2-18 ~ P2-21 and P2-10 ~ P2-16 respectively. In addition, the
differential type encoder signals A+, A-, B+, B-, Z+, and Z- are also provided. The
followings are the pin diagrams.

2

i

TE] PR (OE) WE) (o0
0 % + A

el o 1ol el R R

Ela

CN1 Connector (male)
CN1 Connector (female)

rear view
1 DO1+ Digital 14 COM- VDD power
2 po1- ~ Dgra 15 NC N/A
output Siaital Analog
3  DO2+ 'gta 16 GND input signal
- output Encoder/ q
Digital groun
v oben 17 OA A pulse
output +24V P output Encoder/
5 VDD to;/ver 18 /OA  Apulse
i outpu Encoder/ tout
5 ok Power input @ ©F outpu
(12~24v) %Stl:)ljte Encoder/
7 DI1- Digital input 20 /OB B pulse
Encoder/ output
8 DI2- Digital input 21 Oz
: P ZOStupIz;a Encoder/
9 DI3- Digital input 22 /0z Z pulse
igi output
10 DI4-  Digital input 23 poa+ Digital P
output o
11 DI5-  Digital input 24 Dog4. Digital
. output
12 DI6-  Digital input o5 DO3+  Digital
output tal
13 DI7-  Digital input 26 DO3- Digita
output

Note: NC means “No connection.” This terminal is for internal use only. Do not connect it, or it may damage
the servo drive.
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Chapter 1 CoE Drive Overview ASDA A2-E
1.5.1 Explanation of I1/0 (CN1) Connector Signal
The following details the signals listed in the previous section.
General signals:
Wiring
. . : Method
Signal Name Pin No. Function (Refer to
3.4.3)
OA 17
/OA 18
Position OB 19
pulse Encoder signal output A, B, Z (Line Driver output) | C13/C14
/0B 20
(output)
0z 21
10Z 22
VDD is the +24V power provided by the drive and
VDD 5 is for Digital Input (DI) and Digital Output (DO)
signals. The maximum permissible current is
500 mA.
COM+ is the common voltage input for Digital
Power = COM+ 6 Input (DI) and Digital Output (DO). When using
VDD, connect VDD to COM+. If not using, apply
the external power (+12V ~ +24V) to the drive. Its
COM- 14 positive end should connect to COM+ and the
negative end should connect to COM-.
GND 16 VCC voltage is based on GND.
No connection. This terminal is for internal use
Other NC 15 only. Do not connect it, or it may damage the
servo drive.

1-7




ASDA A2-E Chapter 1 Coe Drive Overview

1.5.2 CNZ2 Connector

N

N
-
-

OO
cO OO0 -
N I |

N I Y N |

-
(o]

—_
o
N
o

CN2 Connector (male)
Rear view

CN2 Connector (female)

IEEE]
|[B[5]E]ln
71|
E —
Quick Connector Military Connector
HOUSING: AMP(1-172161-9) 3106A-20-29S
Drive Connector Motor Connector
, Terminal : - Military Quick
Pin No. Function and Description Color
Symbol P connector connector
Serial communication signal
5 T+ g A 1 Blue
input / output (+)
4 T Serlal communication signal B 4 Blue &
input / output (-) Black
- - Reserved - - -
- - Reserved - - -
Red / Red &
14,16 +5V Power +5V S 7 _
white
Black /
13,15 GND Power ground R 8 Black &
white
- - Shielding L 9 -

1-8
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1.5.3 CNS5 Connector (Full-closed Loop)

Connect the linear scale or encoder (A, B, Z format) to the servo and form a full-closed
loop. In Position mode, the pulse command issued by the controller is based on the
control loop of the external linear scale. Refer to Chapter 5.

CNS5 Connector (female)

Pin No. Signal Name Terminal Symbol Function and Description
1 /Z phase input Opt_/Z /Z phase
2 /B phase input Opt_/B /B phase
3 B phase input Opt B B phase
4 A phase input Opt_A A phase
5 /A phase input Opt_/A /A phase
6 Encoder grounding GND Ground
7 Encoder grounding GND Ground
8 Encoder power +5V +5V power
9 Z phase input Opt Z Z phase
Note:

1. It only supports AB phase signals and the encoder of 5V.

2. The application of full-closed loop: it supports the encoder of highest resolution 1280000 pulse/rev
(the pulse number per motor revolution for a full-closed loop that corresponds to an optical signal

with AB (Quadrature) phase pulses (4x).).

1-9
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1.5.4 CNG6 EtherCAT Terminal

ouT

CN5 Connector (female)

87654321

87654321

Pin No. Signal Name Terminal Symbol Function and Description
1 TX + TX + Transmit +
2 TX - TX - Transmit -
3 RX + RX + Receive +
4 - - -
5 - - -
6 RX - RX - Receive -
7 - - -
8 - - -
Note:

1. The maximum distance between two stations should be 50 meters.

2. Please use CAT5e STP Shielding.

1-10



Chapter 1 CoE Drive Overview

ASDA A2-E

1.5.5 CNY7 Extension DI

1
3 &

CN7 Connector (male)

.

.—LJ—.—.—J—..—LJ—

i

O
i

Pin No. Signal Name Terminal Symbol Function and Description
- VDD COM+ VDD (24V) power .is the. same as
24V power the voltage of Pin 11 in CN1
2 Extension DI9 EDI 9- Digital input pin 9-
3 Extension DI10 EDI 10- Digital input pin 10-
4 Extension DI11 EDI 11- Digital input pin 11-
5 Extension DI12 EDI 12- Digital input pin 12-
6 Extension DI13 EDI 13- Digital input pin 13-
7 Extension DI14 EDI 14- Digital input pin 14-

> Caution: do not apply to dual power or it may damage the servo drive.

WARNING

1-11
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1.5.6 CN-STO

Q |
K|
B
o)
p o
Ay
Lo
K2y
By
®

CN-STO Connector (male)

@
1

5

Pin No. Signal Name Terminal Symbol Function and Description
VDD VDD (24V) power is the same
*] COM+ , :
24V power as the voltage of Pin11 in CN1
2 STO_A STO_A STO input pin A+
3 ISTO_A /ISTO_A STO input pin A-
4 STO_B STO_B STO input pin B+
5 /ISTO_B /STO_B STO input pin B-
STO alarm output pin A,
6 FDBK_A FDBK_A
Relay max. output current: 1 A
STO alarm output pin B,
7 FDBK_B FDBK_B
Relay max. output current: 1 A
8 COM- COM- VDD (24V) power ground

WARNING

1-12

> Caution: do not apply to dual power or it may damage the servo drive.
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1.5.7 STO with Safety Relay

ESTOP
qu-k _I_—iﬁif-

24V DC

Safety Relay

Lo =t Lo

STO B

/STO_B

=1

FDBK

(2]

;
FDBK_B
£&— com-

1-13
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1.5.8 Disable STO

STO
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1.6 Dimensions

1.6.1 220V Ser

ies

100 W /200 W / 400 W

~
m
S 45(1.77)
S
0
[Te)

ey el

2
~ ~
N —
< o
© ©
< <
™ ™
© N~
— -

12(0.47)

@7,0\ 70(2.76)
b2

170(6.69)

=E TERVINAL

750 W/1kW/1.5kW

f=1

=

g ol
S 65(2.56) o;?@

ST 70(2.76) 180(7.09)
[To) ‘ ‘ -
Ararg s E3

=
Wl (o ]
N -
< S ©
o 2 o)
5 & ]
= o
I
4 “’;@;’;% _
0 G@;ﬂ == L
e N

12.5(0.49 ‘ ‘47 1.85) [— FLTRMNAL

SCREW: M4x0.7
MOUNTING SCREW TORQUE:14(kgf-cm)

MOUNTING SCREW TORQUE:14(kgf-cm)

1.5 kg (3.3 Ibs)

2.0 kg (4.4 Ibs)
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2 kW /3 kW

203

~=n
[=—=]

203.0

&

95|
=
wze
[AE=Tke] A
|

<0.7

215.5
| —

=

1= 1

PE
TERMINIAL

)
SCREW: M4x0.7

MOUNTING SCREW TORQUE:14(kgf-cm)

Weight

2.89 kg (6.36 Ibs)
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1.6.2 400V Series

400 W/ 750 W /1 kW /1.5kW

)
SCREW: M4x0.7
MOUNTING SCREW TORQUE:14(kgf-cm)

163

|| é'
& @
S @ 1 | _
125 | | 47 —>Tem Weight 2.0 kg (4.4 Ibs)

2kW /3 kW/45kW/55kW

123.5

107 i 70.2 205.5
g -
S “——.I F T \

<=a

SCREW: M4x0.7
MOUNTING SCREW TORQUE:14(kgf-cm)

EERAID
> T ¥ !

=2,

230

—
e ©
O

245

[y [eemsy pawesq [AF

eeeee6666666|I0F

Weight 4.6 kg (10.1 Ibs)

&

i

1

=
o
]
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7.5 kW
136
o ,%8« 70.2 205.5
) wm || Bl MO
0 = i [ =
- of @
i @f. SCREW: M4x0.7
3 D1 o MOUNTING SCREW TORQUE:14(kgf-cm)
- 1 ol [Bllzss | Ie—————— =
5 f e[ SRR F@ o g
@
11y : =
§— @t (| b
ok i I
8 o1l o I
o “l F | Weight 4.6 kg (10.1 Ibs)
[Te) X 107 PE TERMINAL

Note:
1. Dimensions are in millimeters.
2. Dimensions and weights of the servo drive may be revised without prior notice.
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2.1 Parameter Settings of EtherCAT Mode

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

2. Restart the system of servo drive.

Address : 0102H

P1-Ole CTL |Control Mode and Input Direction
0103H
Interface ; Panel / Software Communication Reference : |-
Default : 0x0Chy Control Mode : ALL
Unit - Pulse (P mode); r/min (S mode); Range : 00 ~ Ox110F
N-m (T mode)
Format : |[Hex Data Size : |16-bit
Settings
—|_—> Control mode settings
» Torque output direction settings
Individual I/O Setting
» not used
Control mode settings:
PT PR S | T | Sz Tz PT|PR| 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 0oC CANopen Mode
OE A A | A OD | A A
OF A A A

2-1
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PR: Position control mode. The command is from the internal signal. Execution of 64 positions
is via DI.POSO0 ~ POS5. A variety of homing methods are 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 DI.TCML1.

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

Dual Mode: you can switch the control mode with DI signals. For example, you can switch to
PT-S control mode with DI.S-P.

Multiple Mode: you can switch the control mode with DI signals. For example, you can switch
to PT-PR-S control mode with DI.S-P and DI.PT-PR.

Torque output direction settings:

Direction 0 1

Forward ‘) ")

CCwr CW

Reverse ") ‘)

W CCwr

Note: when P1-01 = OxC, you need to set P3-12.Z to 1 to control the torque output direction with
parameters, or the direction setting in the parameters is not effective.

Individual 1/O settings:

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

0: when you switch to a 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 where the TwinCAT is installed (usually
C:\TwinCAT\Io\EtherCAT).

2. Restart the TwinCAT.

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

iy i fh - TwinCAT System Manager

File Edit Actions View Optionz Help

DEwE M By HEBEE L ® % Qe @& F
SYETEM - Configuratio
NC-Conﬁguiaﬁﬂm " Gemeral | Boot Settings

PLC - Configuration
= 140 - Configuration

B 10 Devices e TwinCAT Systemn Manager
&8 Mappings 7 v2.11 (Build 2214)
TwinCAT NC |

v2.11 [Build 2220)
time limnited to: 20120843
Copyright BECKHOFF @ 1996-2011

hittpfeewrw beckhoff com
Eegistration:
Name: p40s7:
Company: Delta
Reg-Key: 87FE-4413-37CE-1EFC
£ >
Eeady Local (172.16.190.220.1.1) SEREgsEne]
Figure 4
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4. Install the Network Interface Card (NIC) for EtherCAT communication.

u Select [Options] > [Show Real Time Ethernet Compatible Devices...].
iy Femify - TwinCAT System Manager
DEsd Bo® e = Qe @D
e T'I 404 Fariable Type...
W I'LC - Configuration Delete Variable Tyvpe. ..
100 - Configuration
B 110 Devices I Swstem Manager
&8 Mappings nild 2214)
v Check PLC Project Changes AT NC |
v Open Logger Automadically Build 2220)
¥ Open Lest Tt File B;E&iuééﬁs. 1996-2011
it -
v Select Last Tree Element e —
v (enerate BAK-File
v Auto Save to Target
Show full docwment path
Compatibilty Mode (not recommended for new projects) 00
40573
Show Real Time Ethernet Compatible Devices... Drelta
87FE-4413-37CE-1EFC
£
Local (17216190 320.1.1) St
Figure 5
| Select the correct Adapter from the devices (NICs) installed in the computer

for EtherCAT communication and click Install.

Inztallation of TwinCAT B T-Ethernet Adapters

Ethernet Adapters

—-E& Installed and ready to uze devices

f A P )

4% - Broadcom Metlink [TM] Gigabit Ethernet

BE& Incompatible devices
B& Dizabled devices

Enable
Dizable

™ Show Bindings

Figure 6
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5. Select [File] > [New] from the drop-down list to create a new project.

6. Right-click [I/O Devices], and select [Scan Devices...] or press F5 to scan the
devices. Click OK (F&3E) in the pop-up window to proceed to the next step.

Ly kw4, - TwinCAT System Manager

File Edit Actions View Options Help
Ddw d A /B REERE % 50w &7
EA SVSTEM - Configuration Number ~ Device Type

NC - Configuration
PLC - Configuration
£

By Append Device...

& Lmport Device...

R

BB Paste Cirk¥
B, Pasts with Links A1 Ctot ¥

Figure 7

TwinCAT System Manager

L) E HINT: Mot all types of devices can be found amtomatically
-

Huid

Figure 8

7. Select Device [n] (EtherCAT) and click OK.

2 new /O deyices fonnd |

[¥]Device 1 [EtherCAT)  [Beckhaff_MNIC [TwinCAT-Intel PCI Ethermet Adapte;
> 2 |H | -Ethernet]  [hIREHR |Broadcomn MetLInk (11 ligaok Etherhet

£y

0K,

Cancel

Select Al

Unzelect &1

b

Figure 9

8. Click Yes (&) to scan for the control boxes.

TwinCAT System Manager

\\?/I wean for boxes

IR

Figure 10
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9. Click Yes () to add drives to NC-Configuration.

TwinCAT System Manager

\:!/ EtherCA T dives found . Add drives to NC-Configuration

&

Figure 11

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

TwinCAT System Manager [

P ) Activate Free Bun
\-..‘y

Figure 12

11. TwinCAT is in Config Mode. The window on the left shows Device 3 (EtherCAT)

and Drive 1 (ASDA A2-E CoE Drive).

Lip|#mi# - IwinCAT System Manager

File Edit Actions ¥iew Opfions Help

Dewd & B LIRS SN

® % 2Q e @

%

0 BB TS TEM - Configumtion —
= o Genemal | EtherCAT | DC

Process Data. | Sartup || CoE - Onling | Online

= 18R NC - Configuration

= [B1 NC-Task 1 S4F

NC-Task 1 8¥B HNaume |Drive 1 (A3DA-A2-E CoE Diive)

1: |1 |

== NC-Task 1-Tmage Type |Delta 430442 B EGwiCAT(CoE) Drive

p Tables

SRR C it
. i | Cormnment
PLC - Caonfiguration
= 100 - Comfiguration
0L
(-5 Device 3 (EtherCAT)

Device 3-Image
Device 3-Imsgs-Infa [ Drisabled
Inputs

Cutpuis

InfoDats

| Drive | (ASDA-AZ-E CoE Drive)
BT

NC-Task 1 SAF - Device 3 (EtherCAT)
NC-Task 1 SAF - Device 3 (EtherCAT) - Info

(R

==
]
]

o'm

Ready

Local (172.16.190.220.1 1) SEERE

Figure 13
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12. Select [Drive 1 (ASDA A2-E CoE Drive)] and in the Online tab you can check if the
EtherCAT state machine (ESM) of the device is in PREOP state.

iy Fmids - TwinCAT System Manager g@lgl

File Edit Actions View Options Help
DE&EWd BEeavdS Rt &% Qw802
BYRTEM - Confignration -
é NC - Confignration (teneral | EthexCAT | DT Frocess Data | Startup | CoE - Online | Dnline
= NC-Task 1 SAF
NC-Task 1 SYE Statefhlsching
=} NC-Task 1-Image Tt Bontstrap
E Tables [P0 | (Sl ] | Current State: FREQF |
1e-Cp e-Cp
= i“f;ml Requeskd Shate PREOF
PLC - Configuration (e ] (ClearBmor |
= IA0 - Configuration
[ER- - Bls] Dev1_/:es DLL Status
& 5¥ Device 3 EtherCAT) Port &: Carier / Open
Device 3-Image
Device 3-Image-Info PortB: Ho Carrier { Closed
Inputs
Outputs
EIEL L)
o & Drive 1 (A3DA-47-E CoE Drive)
= B et
48 NC-Task 1 SAF - Device 3 (EtherCAT) 15> ey BT CAT
g5 NC-Task 1 S4F - Device 3 (EtherCAT) - Info
Ready Local (172.16.190.220.1.1)
Figure 14

13. Double-click on [Drive 1 (ASDA A2-E CoE Drive)] and it will show:

2nd TxPDO Mapping
3rd RxPDO Mapping
WcState
InfoData

=

g SYRTEM - Configuration
| NC - Configuration
= NC-Tazk 1 SAF
NC-Task 1 BVE
=f= NiC-Task 1-Image
Tables
B AxEs
i Azl

a PLC - Configuration
=

I - Confignration
- B 14D Devices
=== Device 3 (EtherCAT)

Dewvice 3-Tmage
Device 3-Image-Info
Tnputs
Cutputs
InfoData
=

—-E8 Mappings
B5 NC-Task 1 SAF - Device 3 (EtherCAT)
g5 MC-Task 1 3AF - Device 3 (EtherCAT) - Info

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

Select [NC-Task 1 SAF] in the left window, and set the communication cycle

time (the minimum value is 1 ms) for Cycle ticks in the right window.

iy ity - TwinCAT System Manager

il Edit Actions View
el

Options  Help

= sa v # B

&
e

® @

2 Qoo e’ @0

SYETEM - Configuration
| N - Configuration

NC-Task 1 SVEB
=4 NC-Task 1-Image
E Tables

mm Axes
i Lzl

PLC - Configuration

10 - Configuration

= B 140 Devices
=== Device 3 (EtherCAT)
Device 3-Image

=]

Dievice 3-Image-Infa
Inputs
Cutputs
InfoData
1| Dive 1 (48DA-L3-E CoE Diive)

? Znd TPDO Mapping

3l RxPDO Mapping
ngs

Weltae
C-Task 1 BA4F - Device 3 (EtherCAT)

[0 -
¥

[ERERES R

m
)
5
<1

InfoData
C-Task 1 $4F - Device 3 (EthexCAT) - Info

=31

Task Retain || Online

Hamne: NC-Task 1 3AF
[ &iuto Prinrity Managzsment
Priciity 4

-

Port:
Ciptions
10 at task begin
[ Drisshle

501

rs
»

Cole ticks: ) 2000 | ms

[ Create swmbals

*
>

[ Btaut tick (modulod: |0

[ Seperate input update

[ Warning by exceeding

Comment:

Feady

Local (1721619022011 SttEgatt

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 the Parameter tab of the right

window, select Extern for Following Error Calculation > click Download and
then click OK in the pop-up window.

Sy Fmif - TwinCAT System Manager EI@'E'

File Edit Actions Wiew Options Help

Lewd &4 &)

S emvdFa s

® % B Qs e &

7

2-8

SYSTEM - Confizguration
é NC - Configuration (tenerel | NC-Drive | Parameter | Time Compensstion
= NC-Task | SAF
NC-Task 1 S¥E | | I
== NC-Task 1-Image Crutput Scaling:
] Tables Tavert Motor Polasity FALSE :
(= at Les .
= e s ] Reference Velocity 22000 | mmds
&, Axis1_Enc at Output Ratio [0.0 ... 1.0] 1o :
-~ SIS Ot Sealing Foctor (Velocity) 10
&
Outputs +  Ophional Cutput Scaling:
e, Az 1_CHl Other Settings:
Inputs Drrive Mode STANDARD'
e ?S‘:““ Dirift Compensation (DAC-Offeet)
= 1A - Configuration Following Ervor Calenlation
=B 110 Devices
= 5% Device 3 (EeiCAT)
Dievice 3-Image
Dievice 3-Image-Info
Inputs
Clutputs
InfoData
acl| Drive 1 (ASDA-AT-E CoF Drive)
= &5 Mappings [ Download || Uplosd | [ Expend 81 | [ Collps &1 | [ SelectAll |
& HC-Task 1 SAF - Device 3 (EtherCAT)
g8 NC-Task 1 SAF - Device 3 (EthexCAT) - Info
Ready Local (172.16.190.320.1.1)  of5e
Figure 17
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16. Switch TwinCAT to Run Mode.

| Press BB to generate Mappings, press ¥ to confirm the configuration,
press & to activate the configuration, and then TwinCAT will be switched to
Run Mode. Click OK in the pop-up window.

Ly F&if - TwinCAT System Manager

EBX]

File Edit Actions View Options Help 1 2 3
DS H MY BavsHE AN @ Qe @07

Figure 18

17. Enable the axis (Servo On).

u Under [NC-Configuration] in the left window, select [Axis 1] > select the
Online tab in the right window > click Set.

iy FmiFs - TwinCAT System Manager

File Edit Actions Wiew Options Help
NS> B =i B % | B|Q R |6 0" @1 7
= SYRTEM - Configuration ~ i A
g NC - Configuration — | [ General | Settings | Parameter | Dymamics | Onling | Functinns | Conpling | Compenstion =
=-[B1 NC-Task 1 3AF Setpoint Position: )
[B1 NC-Task 1 3¥E 2
B CTak 1S | 0.0000 o)
Lag Distance (minfmast):  mom]  Actosl Velocity: mds] Setpoint Velocity:  [runds
0.0000° {0,000, 0.000) 00022 0.0000
Override: [%] Total/Control Qutput: %] Emor:
[ 00000 % | 000/ 000 % | 0 00|
E| ay ﬁml Diive
Trputs Statos log.) Status (phys.) Enabling
. Cutputs [ Ready NOT Moving | []Coupled Made [iConteoller [ Set
Ty foizl CHl [ Calibrated. [IMoving Fw [1In Target Pos. [ Feed Fur
Inputs [ Has Inb [ Maoving Buw []1n Pos. Range [ Feed B
Outputs
ffl('j)c ;C Cifn_flgmmn Controller Kv-Factor: [rmdsimm] Beference Velacity: [rmms]
- Configuration
(= B8 I0 Devices |1 g ‘2200 |£
=== Device 3 (EtherCAT) Target Position: [rmim] Target Velocity: [rmmz]
Device 3-Image i) i}
Device 3-Image-Info | g ‘ |
Tnputs
S T T
InfoData F1 F2 F3 Fg F9
i—ﬂ Drive | (A3DA-43-E CoE Dinive) »
= &8 Mappings s Lt
Server (Porf) Timestamp ez ge 5
OTmeAT Syt 20124846 T4 01:18:14 720 Starting COM Server TeEventlogger | -
Ready Local (172.16.190.22001.1)

Figure 19

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

Sef Enabling

x|
DEFeed Fw:

[ ]Feed Bw

Owernde [X]:

100 All

Figure 20
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18.

2-10

In the Online tab, there are jogging buttons with two different speed levels for
forward and backward movement which can be used to test the system. During the
operation, please ensure that the movement would not damage your system and
endanger the personnel safety.

--|-|+|++
F1 | F2| F8| F4

Figure 21
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2.3 Synchronization Modes Setting

2.3.1 Two Synchronization Modes of Delta Servo Drive

ASDA A2-E supports two synchronization modes, Free Run mode and DC-
Synchronous mode. 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, clocks of
the master and the slave are not synchronized. The command and feedback
transmission between the master and slave is based on a sequential order instead
of the synchronized timing. For example, the 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 S AL
Data Frame Data Frame Data Frame Communication

Frame

No EtherCAT fi

- —— — — 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 is a clock tick for the master and all slaves operation. A data sent by the
master will be received by the slave(s) at the same clock interval. The master will
inform all slaves about its clock and ask the slaves to align according to the time. A

strict clock tick is always running within this system.

EtherCAT
EtherCAT EtherCAT L
Communication
Data Frame Data Frame
Frame

Application
Task

SYNO Event

Application
Task

SYNO Event

ASDA-A2-E Application
(SYNO Synchronization)

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

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

EEX

iy Aimi# - TwinCAT System Manager
File Edit Aetions View Optionz Help

DEewe B Heaavdd i ® e =00 a%e €07
SYRTEM - Confizuration - - ~
= g NC - Configuration | Process Data | Startun | CoF - Online || Online
= NC-Taskl S4F
NC-Task 1 3¥E
-I- NC-Task 1-Image
E Tables
S-ay Axes
- Az
PLC - Configuration
= 142 - Confignration
= B8 10 Devices
=== Device 3 (EtherCAT)

Device 3-Image
Device 3-Image-Info

General || EtherCAT | DC

Operation Mode

Inputs
Oumuh

uuuuuu

ﬂ Drrive 1 (ASDA -43-F CoE Diive)

]
o
0

NC-Task 1 SAF - Dievire 2 (EtherCAT)
NC-Task 1 SAF - Device 3 (EtherCAT) - Info v

.:).]) -E #

Local (172.16.190.220.1.1) SEwig sy

Ready

Figure 24

2.3.3 Synchronous Clock Time Setting
1. Select [NC-Task 1 SAF] in the left window.

2. Click the Task tab in the right window.
3. Set the data exchanging period in the Cycle ticks field under the Task tab.

t emi4 - TwinCAT System Manager

File Edit Actions ¥iew Options Help

® % B Qe & 2

D w M #ME S BN
. SYETEM - Confignration
i HC - Conﬁgm‘ah.on Task ‘Remm Online
B Taskl 3VE Haume: NC-Task 1 S4F Port
=} NC-Task 1-Image Options
Table:
N [ Awto Pricxity Mamagement 10 at tosk begin
dmf s 1 Dricity, 4
PLE - Confignration [ Disable
= B0 contigmion Cktiks 2 & m | O Creste symbols
= leries
) == Device 3 (BtherCAT) Ol Starttick gmodulo): [0 (3
Devie 3Tumse ) sepcte s ot E—
Dievice 3-Image-Info
Inputs
Cutputs .
In‘;;p[‘)lam ] Weamning by exceeding
. aj Dirive | (ASDA-42-E CoE Durive)
= &8 Meppings
&8 NC-Task 1 SAF - Device 3 (EtherCAT)
&8 NC-Task 1 84F - Device 3 (EtherCAT) - Info Comunent
Ready Local (172.16.190.220.1.1) SRERTGNE
Figure 25
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The unit for SYNCO cycle time is 1 ms.

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

Supported SYNCO cycle time
PP y 3 ms (PDO cycle time = 3 ms)

* SYNCO cycle time is used to define PDO cycle time.
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2.4 PDO Mapping

The PDO mapping Objects are allocated from index 0x1600 to 0x1603 for RxPDOs and

0x1A00 to 0x1A03 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).

B 15t PDO Mapping

Control Word
(0x6040)

Target Position
(0x607A)

Target Velocity
(Ox60FF)

Target Torque
(0x6071)

Mode of Operation
(0x6060)

Status Word
(0x6041)

Actual Position
(0x6064)

Actual Velocity
(0x606C)

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)
m 3" PDO Mapping
Control Word | Target Velocity
(0x6040) (OxB0FF)
Status Word | Actual Position
(0x6041) (0x6064)

Actual Velocity
(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)

2.4.2 Re-define a PDO Mapping

Setup procedure

1. Set [RxPDO Assignment:0x1C12:0/ TXPDO Assignment: 0x1C13:0] to 0xO0 for
disabling the PDO assignment.

2. Set [RxPDO mapping entry: ex. 0x1601:0/ TxPDO mapping entry: ex. 0x1A01:0])
to 0xO for disabling the PDO mapping entry setting.

3. Set [RxPDO mapping entry: ex. 0x1601:0 - 0x1601:7/ TxPDO mapping entry: ex.
Ox1A01:0 - Ox1A01:7] .

4. Set [RxPDO mapping entry: ex. 0x1601:0/ TxPDO mapping entry: ex. 0x1A01:0]
to the number of mapping entries in PDO mapping.

5. Set [RxPDO Assignment:0x1C12:1/ TxPDO Assignment: 0x1C13:1] to the
specified PDO assignment.

6. 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 the

pop-up window).
2. Select [Drive 1 (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. (Each set of PDO mapping allows up to 8 PDO
assignments.)

Genersl | EtherCAT | DC Process Data | Startup | CoE - Online | Online

Syme Manager: PDD) List:
B Bime Tape Flags Index Rize Name Flags 2 =0
1] 128 Mz Ox1400 120 Lst T«PDO Mapping 1]
1 128 Mhbzdn Ox1401 60 2nd TxPDO Mapping 3 1]
2 6 Crutputs Ox1402 100 3rd T«PDO Mapping 0
3 [} Inputs Ox1402 20 4th TRPDO Mapping o
Oe1600 130 Lst R¥FDO Mapping 1]
D1 601 60 2nd RxPDO Mapping 2 1]
0x1602 60 3rd RxPDO Mapping 0
0x1603 40 4th RxD0 Mapping ]
< >
PDO Assgnment {0x1C12) PDO Content (0x1400):
[C]01600 fecluded by 01601} Tndex Size Offs Name Type Defamlt (he
[]0:1601 041,00 20 00 Status Word, UINT
(101602 (excluded by Oxl601) 0006400 40 20 ActualPosition DINT

(101603 fexeInded by D601} T T T

TeS06C:.. 40 60 Telocity sctual value DINT
Toe061:00 10 120 |1 Lot ZINT

120 h)
< Delete Y
Download Edit...
DO Am"? Load DO info fromdevice | | Move Up ]
PDO Confignration T Move Down ]
Figure 27
Edit Pdo Entry X

Name:
Indes (hes |0 0

Sub Index: a
Data Tope: [nane] w
Bit Lentgh: 1 £

Frarm Dictionary:

02000 - DRz Parameter PO-00 ~
0«2001 - DRW's Parameter PO-01
0x2002 - DRY's Parameter PO-02
02003 - DRV's Parameter PO-03
0x2004 - DRY's Parameter PO-04
042005 - DRY's Parameter PO-05
0x2006 - DRY's Parameter PO-06
0x2007 - DRY's Parameter PO-07
0x2008 - DRY's Parameter PO-02
0+2003 - DRz Parameter PO-09
0x2004 - DRV's Parameter PO-10
0x200E - DAYz Parameter PO-11
0x200C - DRW's Parameter PO-12
02000 - DRV'z Parameter PO-13
0x200E - DRW's Parameter PO-14 ~

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 the pop-up window and stay in Config Mode.)

2-17



ASDA A2-E Chapter 2 System Setup

(This page is intentionally left blank.)

2-18



Chapter 3 EtherCAT

Communication States

ASDA A2-E supports four EtherCAT communication states which are shown as below:
B [nit (Initialization)
Pre-Operational

[
B Safe-Operational
[

Operational
Init
A A A
(IP) (P1)
A 4
Pre-operational (Sl)
A A
(on (PS) (SP)
A 4
(OP) Safe-operational
A
(SO) (0S)
\ 4

Operational

Figure 29 The EtherCAT State machine

The EtherCAT host controller can have the servo drive switch between states.
Different states support different service.

State Description

After power on, the system will be located in this state when the
Init hardware is initialized without any error.

No communication packet is sent at this stage.

The mailbox can be accessed via SDO (Service Data Object).

Pre-Operational = The emergency message will be sent to the host controller if any
alarm occurs.
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) Except SDO, for accessing Mailbox, the PDO (Process Data Object)
Safe-Operational _ _
can only be applied for Process Data Input (TxPDO) at this stage.

The full function of SDO and PDO (TxPDO and RxPDO) are available
now.

Operational

3.1 State Switching Operation

The EtherCAT host will send different state switching commands for requesting different
service.

Switching o
o a—— Description
® The master will define the slave address and register SyncManager
- (0/1), and establish the mailbox communication.
® The master will send the command to have the slave switch to Safe-
Operational state.
® The master uses the SDO to set the PDO mapping related
parameters.
PS ® The master will define FMMU and register SyncManager (2/3), and
the slaves keep sending the PDO (TxPDO) packets to the master.
® The master requests the slave to switch to Operational state.
® The master starts to send the PDO (RxPDO).
SO ® The distributed clock synchronization procedure takes place between
the master and slaves.
b1 S1 Ol ® Disable all communication functions, including the SDO and PDO.
®  Switch to Init state.
® Disable the PDO function.
SP, OP
® Switch to Pre-Operational state.
oS ® The master stops sending PDO (RxPDO).
® Switch to Safe-Operational state.
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Troubleshooting

Q: Why my TwinCAT cannot find EtherCAT Device from the installed NIC

(Network Interface Card) and only shows RT-Ethernet devices?

A: 1. Referto TwWinCAT setup procedures and make sure the NIC is installed

properly.
2. Check if the cable is correctly connected and L/A LED is lit.

Q: The window shows “Unknown device type found” while using TwinCAT Scan

boxes.

A: Copy XML description of the ASDA-A2-E to TwinCAT device description folder
(usually in C:\TwinCAT\lo\EtherCAT) and restart TWinCAT System.

Q: Why does EtherCAT state machine only show INIT in Current State field and
blank in DLL Status fields when TwinCAT is in Config Mode?

General || EtherCAT | DC Process Data || Startop | CoE - Online | Oline

State Machine
[ Tnit | [Bootstrap |

| Current State: INIT
[Fre-Op | [Bafe-Op |

Requested State: INIT
[Op | [Clear Buror |
DLL Statos
Port 4:
Port B:
Figure 30

A: 1. Set P1-01 to OxOC (EtherCAT communication mode).
2. Check the wiring from the host to EtherCAT communication port CN6A for input
and CNG6B for output on the servo drive. If the Link LED lights up, it indicates
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that the physical connection is correct and the drive is connecting.

Q: TwinCAT shows “following error”.

oy | Ami# - TwinCAT System Manager

Fil= Edit Actions ¥iew Options Help
DS e | 3mSR D B |BQ 0 &% e" @5 7
E3] SYRTEM - Configuration ~
g e - cnnﬁg‘m‘;i‘;uﬁ General | Settings | Pavameter | Dynamics | Online | Functinns | Coupling | Compensation
= [R1 NC-Task 1 S4F o .
NC-Task 1 SVE Setpoint Position: )
B N Tkl 578 157896 o
Tables Loag Distance (mindmex):  ‘mm] Actual Velocity: [mmfs] Setpoint Velocity:  [mmds]
- fxes -7.8941 (-7.894, 0.000) 0.0000 0.0000
i Azl Qverride [%] Total/ Contool Cutput. %] Ervor,
PLC - Configuration 100.0000 % 0007 000 % 17744 (Oxd550)
= I#2 - Configuration -
= Ti0 Devices Stats dog.) Status (phys) Ensbling
=== Device 3 (EthetCAT) [ Ready NOT Moving | [] Compled Made [¥] Controller Set
Device 3-Image [JCalibrated ] Morving Fr [JIn Target Fos. Feed Fu
Device 3-Image-Info []Has Job [ Moving Bue []In Pos. Renge Feed Bw
Inpute
g‘-flm[‘;-ts Controller Kv-Factor: [mum/simm] Reference Velocity: [mm/s]
fioData
= 3l Drive | (A5DA-A2-E CoE Drive) L 4 2 1
2nd TxPDO Mapping Target Position: [mm] Target Velocity: [rmms]
3rd RPDO Mapping 0 3 0
WeState
InfoData
s I TEL
&5 NC-Task 1 AF - Device 3 (EtherCAT) F1 F2 F3 | F4 Fg8 | F9
&8 NC-Task 1 SAF - Device 3 (EtherCAT) - Info
Server (Poxf) Timestamp Message
& TCHC (500) 2012484 TF 05:14:15612 ... “Aws 1" (hxis-10: 1, Cil-1D: 13: The following emror -7.894111 exceeds the permitted lmit (5.000000) (error-code: #0:x4550) | |
TomCAT Syt 201288 FF 05:14:06 935 . Starting COM Server TeEventlogger!
€ TwinCAT Svst.. 2012/ F4F 05:14:05 701 .. TCRTIME Server started: TCRTIME. o
<
Ready Local (172.16.190:220.1.1)

Figure 31

Set Following Error Calculation to Extern:

Select [Axis 1_Drive] in the left window.

Under the Parameter tab, select Extern for Following Error Calculation.

Click Download and click OK in the pop-up window.

iy i - TwimCAT System Manager

File Edit Actions View Options Help

el &

f 3

S

B = oae SR

® % =2Qwg| &0 2

SYSTEM - Configuration
[=-H8R NC - Configuration
= NC-Task 1 SAF

Genersl | NC-Drive | Parameter | Time Compensation

NC-Task 1 SVB | I I
+ Ni-Task 1-Tmage - Qutput Sealing;
N mlfs Tivert Motor Polarity FALSE :
E . s 1 Reference Velocity 22000 C mmds
& Am:s 1_Enc at Cutput Ratio [0.0 ... 1.0] 1.0 .
= ‘*.H A’“SII-DE"E Crutpnt Scaling Fastor (Vlosity) in
npf : ;
g Dutputs +  Optional Output Scaling:
T Sxizl Chl - Orther Settings:
% Inputs Dirive Mode STANDARD'
pLe. oo Ctpts Drift Compensation (DAC-Offset)
= 110 - Configuration Following Exror Calenlation
=B [0 Devices
) == Device 3 (EtherCAT)
Dievice 3-Image
Device 3-Image-Info
Inputs
Chatputs
InfoData
& | Drive 1 (A3DA-A2-E CaE Drive)
= gE Mappings JI[_Upload | [ Expend 41 | [ Collbpsall | [ Selectall |
&8 NC-Task 1 3AF - Device 3 (EtherCAT)
e NC-Task | SAF - Device 3 (EtherCAT) - Info
Ready Local (172.16.100.220.1.1) o
Figure 32
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Q

ASDA A2-E servo drive shows AL185.

This alarm message occurs because of the disconnecting EtherCAT
communication between the host and the slave. Check the wiring and then switch

the servo drive to on again or set OD 0x6040 to 0x86 for fault reset.

ASDA A2-E servo drive shows AL180.
Working under Operational state without receiving any PDOs will trigger this alarm.

1. A mechanism inside Delta Servo Drive can be used to monitor the error when
receiving PDOs by setting P0-02 to 121. If the value keeps increasing, it means
there is server interference on the communication cable.

2. Select the drive and click the Online tab. If the values in the columns of Lost
Frames and Rx Errors keep increasing, it means the system is severely
interfered.

., | H &% - TwinCAT System Manager (=3
File Edit Action: View Options Help

" DEFHE B o= oes s S R 2 (B|Q & |6 e &0 F
EYETEM - Configuration -

t NG - Confizgnration Grenersl | Adapter | EtherCAT | Online | CoE - Online
= [B1 NC-Task 1 34F
HC-Task 1 5VE Ha Addr | Hame State CRC

= NC-Task 1-Image 1 1001 Drive 1 (ASDA-AZ-E CoE Drive)  OP 0

g Tables

=t Lxes
+ - fods 1
PLC - Configuration
= 10 - Configuration
= B8 10 Devices
== Device 3 (EthexCAT)

Dievice 3-Image
Dievice 3-Image-Info
Inputs

i
+ Crutputs
+ InfoData
+- %] Diive 1 (ASDA-42-E CoF Drive)
= &8 Mappings Actoal State: 03 Comnter Cyslic Quened
B8 NC-Task 1 SAF - Device 3 (EtherCAT) - Send Fi 35238 + 3246
£ NC-Task 1 SAF - Device 3 (BfrCAT) - Tnfo (Sniteel (P Onl[SafecCul[0ual ) Son7 Pmines o+ 3
[ ClarCRC ] [ ClesrFrames | |[Lost Frames 0 + 0
TxB Ennos 0 i 0
Number Biox Name Addres Tupe In Hize Ot Bize | E-Busi.
=]1 Dirive | (ASDA-A2-E CoE .. 1001 ARDA-AZ-ECoEDr.. 60 a0
Server (Port) Timestamp Message ~
€ TwinCAT Syst.. 2012841 E4F 10:07:41 850 . Starting COM Server TeEventLogger | h
Ready Local (17216.190.220.1.1) [ERsTgES

Figure 33

3. You can adjust the settings for P3-22 with the application requirement for
triggering AL180 when not receiving PDOs for some consecutive
communication cycle times.
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Q

ASDA A2-E servo drive shows AL3EL1.
When you enable DC synchronization, if the reference clock jitters violently, it may

trigger this alarm.

1. Check the reference clock for violent time jitter.
2. Set the control word 0x6040.7 = 1 for fault reset.

ASDA A2-E servo drive shows AL3ES.
Working under Operational state in CANopen CSP/CSV/CST mode without
receiving any PDOs for consecutive times triggers this alarm.

1. Make sure the host controller periodically and stably sends PDOs.

2. Make sure the drive is properly grounded and wired.

3. You can adjust the settings for P3-22 with the application requirement for
triggering AL3E3 when not receiving PDOs for some consecutive

communication cycle times.



Chapter 5 CANopen Operation
Mode

5.1

Profile Position Mode

5.1.1 Description

Servo drive (hereinafter “Drive”) receives position command from the host (external)
controller (hereinafter “Host”) and then controls the servo motor to reach the target
position.

Pulse of User-defined Unit Definition:

Pulse of User Unit (PUU): No. of v = 1280000 x

PUU 0x6093 Sub2
0OD-6093h Sub1

5.1.2 Operation Procedures

1.

2.

Set [Modes of operation: 6060n] to profile position mode (0x01).

Set [Target position: 607An] to the target position (unit: PUU).

. Set [Profile velocity: 6081h] to the profile velocity (unit: PUU per second).

. Set [Profile acceleration: 60831] to plan acceleration slope (millisecond from

0 rpm to 3000 rpm).

. Set [Profile deceleration: 6084nr]) to plan deceleration slope (millisecond from

0 rpm to 3000 rpm).

. Set [Controlword: 6040n] to (0x06 > 0x07 > OxOF) in sequence, switch the drive to

Servo On state and enable the motor.

. Read [Position actual value: 6064nh]) to obtain feedback position of the motor.

. Read [Statusword: 6041n] to obtain the drive status, including the following error,

set-point acknowledge, and target reached.
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5.1.3 Advanced Setting Procedures

1. The Host could obtain more information about profile position mode.

B Read [Position demand value: 6062h]) to obtain the internal position command.

(unit: PUU)

B Read [Position actual value*: 6063h]) to obtain the actual position value.

(unit: increments)

2. Following error

B Set [Following error window: 6065n] to define a symmetrical range of the
tolerated position value which is relative to the position demand value.

(unit: PUU)

B Read [Following error actual value: 60F4nh]) to obtain the actual value of the

following error. (unit: PUU)

L accepted following error tolerance J

position

following error following error
window ~ window
>

<&
<

A

Y

following error no following error following error
<

1

A4
A

reference position

Reference position

3. Position window

B Set [Position window: 6067n] to define a symmetrical range of the accepted

positions which is relative to the target position. (unit: PUU)

B Set [Position window time: 6068h] to plan the activation time of target

reached. (unit: millisecond)
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| accepted position range |

| | | | | | | | | L
| | | | | | | | | o

position

position window position window
le

1

A

Y

position not reached position reached position not reached

1 1

target position

Position reached

5.1.4 Associated Object List

Index Name Type Attr.
6040n Controlword UNSIGNED16 RW
6041, Statusword UNSIGNED16 RO
6060n Modes of operation INTEGERS RwW
6061 Modes of operation display INTEGERS RO
6062 Position demand value [PUU] INTEGER32 RO
6063 Position actual value [increment] INTEGER32 RO
6064+ Position actual value INTEGERS32 RO
6065h Following error window UNSIGNED32 RW
6067 Position window UNSIGNED32 RW
6068 Position window time UNSIGNED16 RW
607An Target position INTEGER32 RwW
6081, Profile velocity UNSIGNED32 RwW
6083h Profile acceleration UNSIGNED32 RW
6084+ Profile deceleration UNSIGNED32 RW
6093y Position factor UNSIGNED32 RW
60F4 Following error actual value INTEGER32 RO
60FCh Position demand value INTEGER32 RO
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5.2 Interpolation Position Mode

5.2.1 Description

The Host sends PDOs to the drive periodically with each PDO carrying the next
reference Xi, difference /A\Xi, and controlword. While receiving the next SYNCO, the
drive interpolates from X1 to X

B Extrapolation, Jitter Compensation
- When PDO is delayed, the interpolator predicts the speed and position for the
next time according to the last acceleration.

- If PDO is delayed, the Drive stops and sends out an error message. Set the

maximum tolerable delay time with P3-22.
B PDO Rx/Tx Mapping record
- The Drive receives PDOs from the Host
32-bit reference position [position increment]
16-bit symmetrical difference [increments]
AXi = (Xiv1 — Xi-1)/2 (It is the same for velocity.)

16-bit controlword

The Drive receives PDOs from the Host. (Every PDO contains 8 bytes field, which is
shown as below.)

32-bit reference position 16-bit difference 16-bit controlword
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5.2.2 Operation Procedures

1. Set [Modes of operation: 6060n] to interpolation position mode (0x07).

2. Set [Interpolation sub mode select: 60C0On] to Interpolation mode.
B |f 60COn is [0], the Host does not need to send [60C1nh Sub-2], which saves the
calculating time for the host and the Drive is still operable.

B |f 60COn is [-1], the Host needs to send [60C1h Sub-2] to increase the Drive

precision.

3. Set [Interpolation time period: 60C2h] , and the value should be identical to that of

the SYNCO cycle time.

B 60C2h Sub-1 is used for Interpolation time units, with the range from 1 ms to

20 ms.

- 60C2hn Sub-2 is used for Interpolation time index. The value is always -3,

meaning the interpolation time unit is 103 second.

4. Drive PDO RXx:

B Use 60C1nh Sub-1 to set Pos Cmd (32-bit).

B Use 6040n Sub-0 to set Controlword.

5.2.3 Associated Object List

Index Name Type Attr.
6040 Controlword UNSIGNED16 RwW
6041, Statusword UNSIGNED16 RO
6060k Modes of operation INTEGERS RwW
6061 Modes of operation display INTEGERS RO
60935 Position factor UNSIGNED32 RW
60CO0h Interpolation sub mode select INTEGER16 RW
60C1; Interpolation data record ARRAY RW

(Refer to the Section 6.4 Details of Objects for more details)
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5.3 Cyclic Synchronous Position Mode
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5.3.1 Description

The Host plans the path in Cyclic Synchronous Position mode and sends PDOs
periodically to the drive with each PDO carrying the target position and controlword.
The velocity offset and torque offset can be used as the velocity and torque feed

forward.

5.3.2 The Function of CSP Mode

Torque offset (60B2n)

Velocity offset (60B1n)

Position offset (60BOn)

+
Target 4 Position
position control

(607An)

A

«_Torque actual value

Velocity
control

A

Torque
control

A

(6077n)
< Velocity actual value

(606Ch)
Position actual value

A

(6064n)
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5.3.3 Operation Procedures

1. Set [Modes of operation: 6060n] to cyclic synchronous position mode (0x08).

2. Set [Interpolation time period: 60C2r] , and the value should be identical to that of

the SYNCO cycle time.

B 60C2n Sub-1 is used for Interpolation time units with the range from 1 ms to

20 ms.

- 60C2h Sub-2 is used for Interpolation time index. The value is always -3,

meaning the interpolation time unit is 10-3 second.

3. Drive PDO Rx:

B Use 607An to set Target Pos Cmd (32-bit).

B Use 6040n Sub-0 to set Controlword.

5.3.4 Associated Object List

Index Name Type Attr.
6040x Controlword UNSIGNED16 RW
6041, Statusword UNSIGNED16 RO
6060n Modes of operation INTEGERS RW
6061n Modes of operation display INTEGERS RO
607An Target position INTEGER32 RwW
60BO0n Position offset INTEGER32 RW
6064, Position actual value INTEGER32 RO
60B1, Velocity offset INTEGER32 RwW
606Ch Velocity actual value INTEGER32 RO
60B2; Torque offset INTEGER16 RwW
6077k Torque actual value INTEGER16 RO

(Refer to Section 6.4 Details of Objects for more details.)
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5.4 Homing Mode

5-8

5.4.1 Description

This mode helps the Drive to find the home position. Users can specify the speed,
acceleration, and method of homing.

5.4.2 Operation Procedures

1.

2.

Set [ Modes of operations: 6060n] to the homing mode (0x06).

Set [ Home offset: 607Ch] .

. Set [Homing method: 6098h] . The setting range is from 1 to 35. (Refer to the OD-

6098h definition shown below.)

. Set [Homing speed: 6099h Sub-1] to set speed during the search for Home Switch.

(unit: rpm)

. Set [Homing speed: 60991 Sub-2] to set speed during the search for zero. (unit:

rpm)

. Set [ Homing acceleration: 609An] for homing acceleration. (unit: millisecond from

0 rpm to 3000 rpm)

. Set [ Controlword: 6040n] to (0x06 > 0x07 > OxOF) in sequence, switch the drive to

Servo ON state and enable the motor.

. Set [ Controlword: 6040n] to (OXOF > Ox1F) in sequence to search for Home Switch

and perform homing.

. Read [ Statusword: 6041x] to obtain the drive status.
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5.4.3 Associated Object List

Index Name Type Attr.
6040 Controlword UNSIGNED16 RW
6041, Statusword UNSIGNED16 RO
6060n Modes of operation INTEGERS RwW
6061h Modes of operation display INTEGERS RO
607Ch Home offset INTEGER32 RW
60935 Position factor UNSIGNED32 RW
6098 Homing method INTEGERS RW
6099 Homing speed ARRAY RW
609A, Homing acceleration UNSIGNED32 RW

(Refer to Section 6.4 Details of Objects for more details.)
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5.5 Profile Velocity Mode

5.5.1 Description

The Drive receives velocity command, and plans acceleration and deceleration.

5.5.2 Operation Procedures
1. Set [ Modes of operation: 6060n] to profile velocity mode (0x03).

2. Set [ Controlword: 6040,] to (0x06 > 0x07 > OxOF) in sequence, switch the drive to
Servo ON state and enable the motor. (After Servo On, the internal velocity

command will be reset and OD-60FFh will be cleared.)

3. Set [ Profile acceleration: 6083n] to plan the acceleration slope. (millisecond from

0 rpm to 3000 rpm)

4. Set [ Profile deceleration: 6084nh] to plan the deceleration slope. (millisecond from

0 rpm to 3000 rpm)
5. Set [ Target velocity: 60FFh] . The unit of the target velocity is 0.1 rpm.

(If the drive is already servo-on, it will work immediately after receiving the velocity
command. OD-60FFnh will be cleared to 0 if OD-6060n [Mode] is changed, Servo is

off, or Quick-Stop is activated.)

6. Read [ Statusword: 60411 ] to obtain the drive status.
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5.5.3 Advanced Setting Procedures

1. The Host could obtain more information about velocity mode.

® Read [Velocity demand value: 606Bn] to inquire the internal velocity command.

(unit: 0.1 rpm)

B Read [Velocity actual value: 606Ch] to obtain the actual velocity value.

(unit: 0.1 rpm)

2. The Host could set velocity monitor threshold.

B Set [Velocity window: 606Dn] to allocate the velocity reached zone.

(unit: 0.1 rpm)

B Set [Velocity window time: 606En] in order to ensure the activation time is

before the velocity reached. (unit: millisecond)

B Set [Velocity threshold: 606Fn] to allocate the zero speed level. (unit: 0.1 rpm)

5.5.4 Associated Object List

Index Name Type Attr.
6040x Controlword UNSIGNED16 RW
6041, Statusword UNSIGNED16 RO
6060n Modes of operation INTEGERS RwW
6061h Modes of operation display INTEGERS RO
606B Velocity demand value INTEGER32 RO
606Ch Velocity actual value INTEGER32 RO
606D Velocity window UNSIGNED16 RwW
606E Velocity window time UNSIGNED16 RwW
606F Velocity threshold UNSIGNED16 RW
60FFh Target velocity INTEGER32 RW

(Refer to Section 6.4 Details of Objects for more details.)
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5.6 Cyclic Synchronous Velocity Mode

5.6.1 Description

The Host plans the path in Cyclic Synchronous Velocity mode and sends PDOs
periodically to the drive with each PDO carrying the target position and controlword. In
addition, the velocity offset and torque offset can be used as the velocity and torque
feed forward.

5.6.2 The Function of CSV Mode

Torque offset (60B2h)

Velocity offset (60B1h)

+ +
Target é Velocity + Torque
velocity control control

(60FFn)

A A

Torque actual value
(6077n)

Velocity actual value
(606Ch)

« Position actual value
(6064n)

A

A

5.6.3 Operation Procedures

1. Set [Modes of operation: 6060n] to cyclic synchronous velocity mode (0x09).

2. Set [Interpolation time period: 60C2h] , and the value should be identical to that of
the SYNCO cycle time.

B 60C2n Sub-1 is used for Interpolation time units with the range from 1 ms to
20 ms.

- 60C2n Sub-2 is used for Interpolation time index. The value is always -3,

meaning the interpolation time unit is 103 second.
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3. Drive PDO RXx:

B Use 60FFh to set Target Velocity Cmd (32-bit).

B Use 6040n Sub-0 to set Controlword.

5.6.4 Associated Object List

Index Name Type Attr.
6040n Controlword UNSIGNED16 RW
6041, Statusword UNSIGNED16 RO
6060n Modes of operation INTEGERS RW
6061 Modes of operation display INTEGERS RO
60FF Target velocity INTEGER32 RW
60B1; Velocity offset INTEGER32 RwW
606Ch Velocity actual value INTEGER32 RO
6064+ Position actual value INTEGER32 RO
60B2, Torque offset INTEGER16 RW
6077 Torque actual value INTEGER16 RO
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5.7 Profile Torque Mode

5.7.1 Description

The Drive receives torque command and plans profile torque slope.

5.7.2 Operation Procedures
1. Set [Modes of operation: 6060n] to profile torque mode (6060n = 04h).

2. Set [ Controlword: 6040n] to (0x6 > 0x7 > OxOF) in sequence, switch the drive to

Servo ON state and enable the motor.

(After Servo On, the internal torque command will be reset and OD-6071h will be

cleared. It means the drive is servo-on and starts to receive the torque command.)

3. Set [Torque slope: 6087h] to plan torque slope time. (unit: millisecond from 0 to

100% rated torque)

4. Set [Target torque: 6071n] to the target torque. The unit is given one rated torque
in a thousand. (OD-6071n will be cleared to 0 if OD-6060n [Mode] is changed, Servo

is off, or Quick-Stop is activated.)

5.7.3 Advanced Setting Procedures

The Host could obtain more information about torque mode.

B Read [Torque demand value: 6074n] to obtain the output value of the torque limit

function. (unit: one rated torque in a thousand)

®m Read [Torque rated current: 6075n] to obtain the rated current determined by the

motor and drive type. (unit: multiples of milliamp)

m Read [Torque actual value: 6077h] to obtain the instantaneous torque in the

servo motor. (unit: one rated torque in a thousand)

m Read [Current actual value: 6078h] to obtain the instantaneous current in the

servo motor. (unit: one rated torque in a thousand)
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5.7.4 Associated Object List

Index Name Type Attr.
6040 Controlword UNSIGNED16 RwW
6041, Statusword UNSIGNED16 RO
6060n Modes of operation INTEGERS RW
6061h Modes of operation display INTEGERS RO
6071 Target torque INTEGER16 RwW
6074 Torque demand value INTEGER16 RO
6075n Motor rated current UNSIGNED32 RO
6077k Torque actual value INTEGER16 RO
6078y Current actual value INTEGER16 RO
6087n Torque slope UNSIGNED32 RwW

(Refer to Section 6.4 Details of Objects for more details.)
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5.8 Cyclic Synchronous Torque Mode

5.8.1 Description

The Host plans the path in Cyclic Synchronous Torque mode and sends PDO
periodically to the drive with each PDO carrying the target position and controlword. In
addition, the velocity offset and torque offset can be used as the velocity and torque

feed forward.

5.8.2 The Function of CST Mode

Torque offset (60B2n)

+
Target é Torque M
torque control

(6071n)

A

Torque actual value
(6077n)

Velocity actual value
(606Cn)

< Position actual value

(6064n)

A

A

5.8.3 Operation Procedures

1. Set [ Modes of operation: 6060n] to cyclic synchronous torque mode (0x0A).

2. Set [ Interpolation time period: 60C2n] to predict the cycle that SYNCO receives

PDO.

B 60C2h Sub-1 is used for Interpolation time units with the range from 1 ms to

20 ms.

- 60C2h Sub-2 is used for Interpolation time index. The value is always -3,

meaning the interpolation time unit is 10-3 second.
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3. Drive PDO Rx:

B Use 6071n to set Target Torque Cmd (16-bit)

B Use 6040n Sub-0 to set Controlword.

5.8.4 Associated Object List

Index Name Type Attr.
6040n Controlword UNSIGNED16 RW
6041, Statusword UNSIGNED16 RO
6060n Modes of operation INTEGERS RW
6061 Modes of operation display INTEGERS RO
6071 Target torque INTEGER16 RwW
60B2; Torque offset INTEGER16 RwW
6077 Torque actual value INTEGER16 RO
606Ch Velocity actual value INTEGER32 RO
6064+ Position actual value INTEGER32 RO

(Refer to Section 6.4 Details of Objects for more details.)
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5.9 Limit Position Handling Procedure

5.9.1 Description

The Drive switches to Quick-Stop status while the motor travels to the position of
positive or negative limit sensors, and it can be handled by the following procedures.

5.9.2 Operation Procedures

1. The servo panel shows the alarm while the sensors are close to the positive or
negative limit. The motor is stopped by a deceleration slope and the drive is at
Quick-Stop status. The drive keeps in servo-on status but will not accept further

motion commands.

2. Set [Controlword: 6040r] to Ox8F for fault reset and clear the alarm displayed on

the panel.

3. Set [Controlword: 6040n] to Ox1F / OXOF for Operation Enabled, and then the

servo drive can receive the motion command again.

4. When the motor reaches the limit position, there must be a command which can
drive the motor to the backward direction. Or the alarm will be triggered again while

the motor starts moving.
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5.10 Touch Probe Function

5.10.1 Description

Touch Probe function can be enabled by the high-speed DI on CN7 (only DI13 is a
high-speed DI, with the hardware response time as 5 us) or by the zero signal from the
encoder; among that, the feedback position can be latched as positive or negative
edge with DI13 on CN7 with P2-40. This function is used for high-speed measurement
or wrapping applications.

5.10.2 Touch Probe Function

The current status of Touch Probe can be obtained by Object 60B8h. The definition of
each bit is as the followings.

Bit| 15|14 | 13|12 (11| 10| 9 8 7 6 5 4 3 2 1 0
Bit Function Description
_ . 0: disable Touch Probe 1.
Bit 0 Touch Probe 1 switch
1: enable Touch Probe 1.
Bit 1 Trigger counts for Touch | O: capture the data once.
Probe 1 1: capture the data continuously.
it 2 Trigger source for Touch | O: trigger with DI13 on CN7.
Probe 1 1: trigger with Z-pulse of the encoder.
Bit 3 Reserved -
0: invalid.
Bit 4 Rising-edge triggered | 1: capture the data at the rising-edge
Touch Probe 1 action of Touch Probe 1 and store the value
to Object 60BA.
0: invalid.
Bit 5 Falling-edge triggered | 1: capture the data at the falling-edge
Touch Probe 1 action of Touch Probe 1 and store the value
to Object 60BB#.
Bit 6 - 15 Reserved -
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5.10.3 Touch Probe Status

The current status of Touch Probe can be obtained by Object 60B9n. The definition of
each bit is as the follows.

Bit | 15|14 | 13| 12|11 |10]| 9 8 7 6 5 4 3 2|1 1|0

Bit Function Description

0: Touch Probe 1 disabled.
1: Touch Probe 1 enabled.

Bit 0 Touch Probe 1 status

0: data is not captured yet.
Touch Probe 1 — data capture at

Bit 1 . 1: data is successfully
rising-edge o
captured at rising-edge.
0: data is not captured yet.
. Touch Probe 1 — data capture at _
Bit 2 . 1: data is successfully
falling-edge _
captured at falling-edge.
Bit3-5 Reserved -

0: trigger with DI13 on CN7.
Bit 6 Trigger source for Touch Probe 1 | 1: trigger with the Z pulse of
the encoder.

Trigger signal for Touch Probe 1 | 0: N/A

Bit 7 (only available when 60B8, Bit 1 | 1: toggle with every update of
is enabled) Touch Probe 1 value stored.
Bit 8 - 15 Reserved -
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Example 1: the following is the timing diagram for Touch Probe function. In this example,
the data capturing action is triggered through the external DI. When Object 60B8h Bit 4 is
enabled, the data is captured once; and the data is captured whenever it is rising-edge or
falling-edge triggered.

Bit 0
Touch Probe 1 switch t

Bit 1
Trigger counts for
OD 6088, Touch Probe 1

Touch Probe™ | Bit 4 @
function Rising-edge triggered '
Touch Probe 1 action t

|
Bit 5 | @

Falling-edge triggered
Touch Probe 1 action

Bit0
Touch Probe 1 status

Bit 1

OD 60B9;, Touch Probe 1 -
Touch Probe data capture at
status rising-edge

|
|
|
|
|
|
|
|
|
|
|
Bit 2 |
|
|
|
|
|
|
|
|
|
T
|

Touch Probe 1 -
data capture at
falling-edge

Touch Probe 1 signal
(from DI 13 on CN7)

®

0X60BA

R

' T
Touch probe pos1 pos Po#itidn 0 } X

. I
I
|
i
I
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-

value =
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|
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T
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|
|
|
|
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|
|
|
|
!
|
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T
|
|
t
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|
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The timing status is described below:

Status Function Description
1: enable Touch Probe 1.
OD 60B8; Bit 0 = 1 0: capture the data once.
) OD 60B8n Bit1=0 1: capture the data when it is rising-edge
OD 60B8nBit4=1 triggered.
OD 60B8, Bit5=1 1: capture the data when it is falling-edge
triggered.
oo Touch Probe status: Touch Probe 1
(2 OD 60B9 Bit0=1 enabled.
3) i Touch Probe 1 is rising-edge triggered by
external signal.
Status for position capture: Touch Probe is
(4) OD 60B9, Bit1=1 rising-edge triggered and the data is
successfully captured.
Store the captured data at rising-edge to
(5) i Touch Probe 1 is falling-edge triggered by
external signal.
Touch Probe status: Touch Probe is falling-
(6) oD 60B9, Bit2=1 edge triggered and the data is successfully
captured.
Store the captured data at falling-edge to
(6a) OD 60BB; OD 60BB;,.
Lo Disable the rising-edge triggered Touch
) OD 60B8: Bit4 =0 Probe 1 action.
. Touch Probe status: reset the rising-edge
(8) OD 60B9, Bit 1 =0 triggered status as non-triggered.
(8a) OD 60BAn Data at rising-edge remains the same.
Lo 1: capture data when it is rising-edge
9 OD 60B8nBit4=1 triggered.
(10) OD 60BAn Data at rising-edge remains the same.
11 Touch Probe 1 is rising-edge triggered by
(11) i external signal.
oA Touch Probe status: data successfully
(12) OD60B9, Bit1=1 captured at rising-edge.
Store the captured data at rising-edge to
(12a) OD 60BA\ OD 60BA:,.
(13) OD 60B8, Bit0=1 0: disable Touch Probe 1.
OD 60B9: Bit0=0
(14) oD 60B9, Bit1=0 Reset Touch Probe status.
OD 60B9% Bit2=0
(14a) OD 60BA. OD 60BB Data at rising-edge and falling-edge remain
h h

the same.
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Example 2: the following is the timing diagram for Touch Probe. The Touch Probe function
is triggered by the Z pulse of the encoder and the data is captured once only when it is
rising-edge triggered.

Bit 0
Touch Probe 1 switch -t
| |
| I
OD 60B8, Bit 1 } |
h Trigger counts for \ |
Touch Probe Touch Probe 1 t
function | |
Bit 4 : \
Rising-edge triggered [
Touch Probe 1 action L -t
1
|
. |
Bit 0
Touch Probe 1 status |
OD 60B9, .t
Touch Probe |
status Bit 1 ‘
]
|
1

data captured at
rising-edge

Touch Probe 1 signal
(from the Z pulse of

|
|
|
|
I
|
|
|
Touch Probe 1 - }
|
]
|
|
|
|
|
|

|
|
the encoder) |
OX60BA :
Touch probe pos 1 Posjtioh 0
neq value .

)
X Position 1

A}
X Position 2
. t

5.10.4 Associated Object List

Index Name Type Attr.
60B8h Touch probe function UNSIGNED16 RW
60B9;, Touch probe status UNSIGNED16 RO
60BAn Touch probe pos1 pos value INTEGER32 RO
60BB;, Touch probe pos1 neg value INTEGER32 RO

(Refer to Section 6.4 Details of Objects for more details.)
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Entries

6.1 Specifications for Objects

6.1.1 Object Type

Object Name

Comments

VAR A single value such as an UNSIGNEDS8, Boolean, float, or INTEGER16, etc.
A multiple data field object where each data field is a sample variable of the
ARRAY SAME basic data type e.g. array of UNSIGNED16 etc. Sub-index O is
UNSIGNEDS but is not part of the ARRAY data.
A multiple data field object where the data fields may be any combination of
RECORD |simple variables. Sub-index 0 is UNSIGNEDS but is not part of the RECORD

data.

6.1.2 Data Type
Refer to CANopen Standard 301.

6.2 Overview of Object Group 1000n

Index Object Type Name Data Type Access

1000k VAR device type UNSIGNED32 RO

1001 VAR error register UNSIGNEDS RO
1600, - 03n, RECORD Receive PDO mapping UNSIGNED32 RwW
1A00n - 03n| RECORD Transmit PDO mapping UNSIGNED32 RwW

> Only 1001+ could be mapped to PDO.
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6.3 Overview of Object Group 6000
Index Object Name Data Type Access | Mappable
Type
603Fh VAR Error Code UNSIGNED16 RO Y
6040n VAR Controlword UNSIGNED16 RW Y
6041y VAR Statusword UNSIGNED16 RO Y
605By, VAR Shutdown option code INTEGER16 RwW N
605Ej, VAR Fault reaction option code INTEGER16 RW N
6060n VAR Modes of operation INTEGERS RW Y
6061 VAR Modes of operation display INTEGERS RO Y
6062y VAR Position demand value [PUU] INTEGER32 RO Y
6063y VAR F.’osition actual value INTEGERS32 RO Y
[increment]
6064+ VAR Position actual value INTEGER32 RO Y
6065h VAR Following error window UNSIGNED32 RwW Y
6067 VAR Position windows UNSIGNED32 RW Y
6068 VAR Position window time UNSIGNED16 RW Y
606By, VAR Velocity demand value INTEGER32 RO Y
606Ch VAR Velocity actual value INTEGER32 RO Y
606Dy VAR Velocity window UNSIGNED16 RW Y
606En VAR Velocity window time UNSIGNED16 RW Y
606F+ VAR Velocity threshold UNSIGNED16 RW Y
6071, VAR Target torque INTEGER16 RW Y
6072y VAR Max torque UNSIGNED16 RwW Y
6074 VAR Torque demand value INTEGER16 RO Y
6075n VAR Motor rated current UNSIGNED32 RO Y
6076n VAR Motor rated torque UNSIGNED32 RO Y
6077 VAR Torque actual value UNSIGNED16 RO Y
6078 VAR Current actual value INTEGER16 RO Y
607An VAR Target position INTEGER32 RwW Y
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Index Object Name Data Type Access | Mappable
Type
607Chn VAR Home Offset INTEGER32 RW Y
607Dn ARRAY |Software position limit INTEGER32 RwW Y
607En VAR Polarity UNSIGNEDS RW Y
607Fn VAR Max profile velocity UNSIGNED32 RW Y
6080n VAR Max motor speed UNSIGNED32 RwW Y
6081 VAR Profile velocity UNSIGNED32 RW Y
6083h VAR Profile acceleration UNSIGNED32 RW Y
6084 VAR Profile deceleration UNSIGNED32 RW Y
6085h VAR Quick stop deceleration UNSIGNED32 RwW Y
6086n VAR Motion profile type INTEGER16 RwW Y
6087y VAR Torque slope UNSIGNED32 RW Y
6093h ARRAY | Position factor UNSIGNED32 RW Y
6098 VAR Homing method INTEGERS RW Y
6099 ARRAY |Homing speeds UNSIGNED32 RW Y
609A, VAR Homing acceleration UNSIGNED32 RwW Y
60B0n VAR Position offset INTEGERS32 RW Y
60B1; VAR Velocity offset INTEGERS32 RW Y
60B2; VAR Torque offset INTEGER16 RwW Y
60B8;, VAR Touch probe function UNSIGNED16 RW Y
60B9; VAR Touch probe status UNSIGNED16 RO Y
60BAn VAR Touch probe posl pos value INTEGER32 RO Y
60BBH VAR Touch probe posl neg value INTEGER32 RO Y
60BCh VAR Touch probe pos2 pos value INTEGER32 RO Y
60BDn VAR Touch probe pos2 neg value INTEGER32 RO Y
60CO0n VAR Interpolation sub mode select INTEGER16 RwW Y
60C1x ARRAY |Interpolation data record UNSIGNED16/32 | RW Y
60C2: RECORD |Interpolation time period SIGNEDS8 RwW Y
60C5n VAR Max acceleration UNSIGNED32 RW Y
60C6n VAR Max deceleration UNSIGNED32 RW Y
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Index Object Name Data Type Access | Mappable
Type
60F2; VAR Positioning option code UNSIGNED16 RwW Y
60F4 VAR Following error actual value INTEGER32 RO Y
60FCh VAR Position demand value INTEGERS32 RO Y
60FDn VAR Digital inputs UNSIGNED32 RO Y
60FF VAR Target velocity INTEGER32 RW Y
6502 VAR Supported drive modes UNSIGNED32 RO Y
Delta parameter definition
2XXX VAR Parameter Mapping INTEGER16/32 RW Y
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6.4 Details of Objects

Object 1000n: Device Type

INDEX 1000y

Name device type

Object Code VAR

Data Type UNSIGNED32

Access RO

PDO Mapping No

Value Range UNSIGNED32
Default Value 04020192 n: A2 Series

Object 1001n: Error Register

INDEX 1001,

Name error register
Object Code VAR

Data Type UNSIGNEDS8
Access RO

PDO Mapping Yes

Value Range UNSIGNEDS
Default Value 0

Object 1600n ~ 1604nh: Receive PDO Mapping Parameter

INDEX 1600 ~ 1603y

Name Receive PDO mapping

Object Code RECORD

Data Type PDO Mapping

Access RW

PDO Mapping No

Sub-Index 0

Description Number of mapped application objects in
PDO

Data Type UNSIGNEDS8

Access RW
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PDO Mapping No

Value Range 0: deactivated
1 ~ 8: activated

Default Value 0

Sub-Index 1~8

Description PDO mapping for the nth application object
to be mapped

Data Type UNSIGNED32

Access RW

PDO Mapping No

Value Range UNSIGNED32

Default Value 0

Object Dictionary
aaaa - Application
PDO Mapping Object 1
0 3 AooTcat
pplication
bbbb X
1| bbbb | yy |08h W Object 2
2 ccce zz 20h
3 aaaa XX 10h
cece 77 Application
Object 3
Application o . L .
Object 2 Application Object 3 Application Object 1

Object 1A00n ~ 1A04nh: Transmit PDO Mapping Parameter

6-6

INDEX 1A00n ~ 1A03h

Name Transmit PDO mapping

Object Code RECORD

Data Type PDO Mapping

Access RW

PDO Mapping No

Sub-Index 0

Description Number of mapped application objects in
PDO

Data Type UNSIGNEDS

Access RW
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PDO Mapping No

Value Range 0: deactivated
1 ~ 8: activated

Default Value 0

Sub-Index 1~8

Description PDO mapping for the nth application object
to be mapped

Data Type UNSIGNED32

Access RW

PDO Mapping No

Value Range UNSIGNED32

Default Value 0

Object 1C12n: RXPDO assign

INDEX 1C12;

Name RxPDO assign
Object Code RECORD

Data Type PDO Mapping assign
Access RW

PDO Mapping No

Sub-Index 0

Description Number of assigned PDO mapping
Data Type UNSIGNEDS8

Access RW

PDO Mapping No

Value Range

0: deactivated

1: one PDO mapping be assigned to
SycManager2 for RxPDO

Default Value 1

Sub-Index 1

Description Index of assigned PDO mapping
Data Type UNSIGNED16

Access RW

PDO Mapping No

Value Range

1600k to 1603y
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Default Value

1601,

Object 1C13n: TXPDO assign

Object 603Fn: Error code (error code of CANopen defined)

6-8

INDEX 1C13;

Name TxPDO assign

Object Code RECORD

Data Type PDO Mapping assign

Access RW

PDO Mapping No

Sub-Index 0

Description Number of assigned PDO mapping

Data Type UNSIGNEDS8

Access RW

PDO Mapping No

Value Range 0: deactivated
1: one PDO mapping be assigned to
SycManager3 for TxPDO

Default Value 1

Sub-Index 1

Description Index of assigned PDO mapping

Data Type UNSIGNED16

Access RW

PDO Mapping No

Value Range 1A00; to 1A03;

Default Value 1A01;

INDEX 603Fh

Name Error code
Object Code VAR

Data Type UNSIGNED16
Access RO

PDO Mapping Yes

Value Range UNSIGNED16
Default Value 0




ASDA A2-E

Chapter 6 Object Dictionary Entries

Object 6040x: Controlword

INDEX 6040n

Name Controlword

Object Code VAR

Data Type UNSIGNED16

Access RW

PDO Mapping Yes

Value Range UNSIGNED16

Default Value P1-01 = Ox0C, default is 0x0004

ControlWord
(6040h)

v

State Machine

StatusWord
(6041h)

v

State machine in system context
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Bit definition
15~9 8 7 6~4 3 2 1 0
: Quick ,
Switch
N/A Halt Fault reset Opersag:ac;ri]ﬁrglode oggigilgn Stop \I/Ec::?at;i e
(B-contact) on
Note:
You need to set 6040h to 0x0006 > 0x0007 > Ox000F for Servo On step by step.
- Operation mode
[
PP HM IP PV PT
N o Homi :
4 e\{v. set pomt omlng.(.)pergtlon start N/A N/A N/A
(positive trigger) (positive trigger)
5 Change set N/A N/A N/A N/A
immediately
6 | Absolute(0) / relative(1) N/A N/A N/A N/A
Abbreviation:
PP  Profile Position Mode
HM  Homing Mode
IP Interpolated Position Mode
PV  Profile Velocity Mode
PT  Profile Torque Mode
Velocity
v2
t0 1 @2 t3 time
Single set-point
Velocity
v2 /
vl /
0 tl 2 t;ne

Change settings immediately
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Object 6041n: Statusword

INDEX 6041,

Name Statusword
Object Code VAR

Data Type UNSIGNED16
Access RO

PDO Mapping Yes

Value Range UNSIGNED16
Default Value 0

Data description

15 |14 |13 |12 |11 10| 9 8 7 6 5 4 0
MSB LSB
Bit definition
0 Ready to switch on
1 Switch on
2 Operation enabled (status of servo on)
3 Fault (the drive will servo off)
4 Voltage enabled
5 Quick stop
6 Switch on disabled
7 Warning (the drive is still servo on)
8 N/A
9 Remote
10 Target reached
11 Internal limit active (Not supported)
PP HM P PV PT
12 acis:)-\t)v(ljéztge :t?ar?rig?j IP mode active Zero Speed N/A
13 | Following error | Homing error N/A N/A N/A
14 N/A N/A N/A N/A N/A
15 N/A N/A N/A N/A N/A
Note:

Set-point acknowledge: Trajectory generator has assumed the positioning values

Homing attained: Homing mode carried out successfully

IP mode active: interpolated position mode active — mode is running in IP mode
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Object 605Bnh: Shutdown option code

INDEX 605Bh

Name Shutdown option code
Object Code VAR

Data Type INTEGER16

Access RW

PDO Mapping Yes

Value Range INTEGER16

Default Value 0

Comment

0: disable drive function
-1: dynamic break enable

Object 605En: Fault reaction option code

INDEX 605En

Name Fault reaction option code
Object Code VAR

Data Type INTEGER16

Access RW

PDO Mapping Yes

Value Range INTEGER16

Default Value 2

Comment

0: disable drive, motor is free to rotate
1: slow down on slow down ramp
2: slow down on quick stop ramp

Object 6060n: Modes of operation

6-12

INDEX 6060n

Name Modes of operation
Object Code VAR

Data Type INTEGERS

Access RW

PDO Mapping Yes

Value Range INTEGERS

Default Value 0

Comment 0: reserved

1: Profile position mode
3: Profile velocity mode
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4: Profile torque mode

6: Homing mode

7: Interpolated position mode

8: Cyclic synchronous position mode
9: Cyclic synchronous velocity mode
10: Cyclic synchronous torque mode

Object 6061n: Modes of operation display

INDEX 6061

Name Modes of operation display
Object Code VAR

Data Type INTEGERS

Access RW

PDO Mapping Yes

Value Range INTEGERS

Default Value 0

Object 6062n: Position demand value

INDEX 6062

Name Position demand value
Object Code VAR

Data Type INTEGER32

Access RO

PDO Mapping Yes

Value Range INTEGER32

Default Value 0

Comment

Position command is calculated by
Interpolation theory

Unit: PUU

Object 6063n: Position demand value

INDEX 6063n

Name Position actual value*
Object Code VAR

Data Type INTEGER32

Access RO

PDO Mapping Yes

Value Range INTEGER32
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Default Value

0

Comment

Unit: increments

Object 6064n: Position actual value

INDEX 6064

Name Position actual value
Object Code VAR

Data Type INTEGER32

Access RO

PDO Mapping Yes

Value Range INTEGER32

Default Value 0

Comment Unit: PUU

Object 6065n: Following error window

INDEX 6065n

Name Following error window
Object Code VAR

Data Type UNSIGNED32

Access RW

PDO Mapping Yes

Value Range UNSIGNED32

Default Value 3840000

Comment Unit: PUU

Object 6067h: Position window

6-14

INDEX 6067h

Name Pasition window
Object Code VAR

Data Type UNSIGNED32
Access RW

PDO Mapping Yes

Value Range UNSIGNED32
Default Value 100

Comment Unit: PUU
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Object 6068n: Position window time

INDEX 6068

Name Position window time
Object Code VAR

Data Type UNSIGNED16
Access RW

PDO Mapping Yes

Value Range UNSIGNED16
Default Value 0

Comment Unit: millisecond

Object 606Bnh: Velocity demand value

INDEX 606B

Name Velocity demand value
Object Code VAR

Data Type INTEGER32

Access RO

PDO Mapping Yes

Value Range INTEGER32
Comment Unit: 0.1 rpm

Object 606Cnh: Velocity actual value

INDEX 606Ch

Name Velocity actual value
Object Code VAR

Data Type INTEGER32

Access RO

PDO Mapping Yes

Value Range INTEGER32
Comment Unit: 0.1 rpm
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Object 606Dn: Velocity window

INDEX 606Dy

Name Velocity window
Object Code VAR

Data Type INTEGER16
Access RO

PDO Mapping Yes

Value Range 0 ~ 3000
Default Value 100

Comment Unit: 0.1 rpm

Object 606En: Velocity window time

INDEX 606En

Name Velocity window time
Object Code VAR

Data Type UNSIGNED16
Access RW

PDO Mapping Yes

Value Range UNSIGNED16
Default Value 0

Comment

Unit: millisecond

Object 606Fh: Velocity threshold

6-16

INDEX 606Fn

Name Velocity threshold
Object Code VAR

Data Type UNSIGNED16
Access RW

PDO Mapping Yes

Value Range 0 ~ 2000

Default Value 100

Comment Unit: 0.1 rpm
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Object 6071n: Target torque

INDEX 6071

Name Target torque
Object Code VAR

Data Type INTEGER16
Access RW

PDO Mapping Yes

Value Range -3000 ~ 3000
Default Value 0

Comment

Unit: one rated torque in a thousand

Object 6072n: Max torque

INDEX 6072

Name Max torque

Object Code VAR

Data Type UNSIGNED16

Access RW

PDO Mapping Yes

Value Range 0 ~ 3000

Default Value 3000

Comment Unit: one rated torque in a thousand

Object 6074n: Torque demand value

INDEX 6074n

Name Torque demand value
Object Code VAR

Data Type INTEGER16

Access RO

PDO Mapping Yes

Value Range INTEGER16

Comment

Unit: one rated torque in a thousand
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Object 6075n: Motor rated current

INDEX 6075n

Name Motor rated current
Object Code VAR

Data Type UNSIGNED32
Access RO

PDO Mapping Yes

Value Range UNSIGNED32

Comment

Unit: milliamp

Object 6076n: Motor rated torque

INDEX 6076n

Name Motor rated torque

Object Code VAR

Data Type UNSIGNED32

Access RO

PDO Mapping Yes

Value Range UNSIGNED32

Comment Unit: one rated torque in a thousand

Object 6077n: Torque actual value

INDEX 6077n

Name Torque actual value
Object Code VAR

Data Type INTEGER16
Access RO

PDO Mapping Yes

Value Range INTEGER16

Comment

Unit: one rated torque in a thousand

Object 6078n: Current actual value

INDEX 6078

Name Current actual value
Object Code VAR

Data Type INTEGERL16
Access RO
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PDO Mapping Yes
Value Range INTEGER16
Comment Unit: one rated current in a thousand

Object 607An: Target position

INDEX 607An

Name Target position
Object Code VAR

Data Type INTEGER32
Access RW

PDO Mapping Yes

Value Range INTEGER32
Default Value 0

Comment

For Profile position mode 6060, = 1
Unit: PUU

Object 607Ch: Home offset

INDEX 607Ch

Name Home offset

Object Code VAR

Data Type INTEGER32

Access RW

PDO Mapping Yes

Value Range INTEGER32

Default Value 0

Comment Unit : PUU
Home Zero
Position home offset Position

I 'I
Home offset
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Object 607Dn: Software position limit

INDEX 607Dy

Name Software position limit
Object Code ARRAY

Data Type INTEGER32

Access RW

PDO Mapping Yes

Sub-Index 0

Description Number of entries
Data Type UNSIGNEDS

Access RO

PDO Mapping Yes

Value Range 2

Default Value 2

Sub-Index 1

Description Min position limit
Data Type INTEGER32

Access RW

PDO Mapping Yes

Value Range -2147483648 ~ +2147483647
Default Value -2147483648
Comment Unit: PUU

Sub-Index 2

Description Max position limit
Data Type INTEGER32

Access RW

PDO Mapping Yes

Value Range -2147483648 ~ +2147483647
Default Value +2147483647

Comment

Unit: PUU
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Object 607Fnh: Max profile velocity

INDEX 607Fn

Name Max profile velocity
Object Code VAR

Data Type UNSIGNED32
Access RW

PDO Mapping Yes

Value Range UNSIGNED32
Default Value P1-55 (rpm) * 10
Comment Unit: 0.1 rpm

Object 6080n: Max motor speed

INDEX 6080n

Name Max motor speed
Object Code VAR

Data Type UNSIGNED32
Access RW

PDO Mapping Yes

Value Range UNSIGNED32
Default Value P1-55 (rpm)
Comment Unit: rpm

Object 6081n: Profile velocity

INDEX 6081y

Name Profile Velocity
Object Code VAR

Data Type UNSIGNED32
Access RW

PDO Mapping Yes

Value Range UNSIGNED32
Default Value 10000

Comment

For Profile position mode 6060, = 1
Unit: PUU per second
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Object 6083h: Profile acceleration

INDEX 6083h

Name Profile acceleration
Object Code VAR

Data Type UNSIGNED32
Access RW

PDO Mapping Yes

Value Range 1 ~ UNSIGNED32
Default Value 200

Comment

For Profile position mode 6060, =1 &
Profile velocity mode 6060, = 3

Unit: millisecond (time from O rpm to
3000 rpm)

Object 6084n: Profile deceleration

INDEX 6084y,

Name Profile deceleration
Object Code VAR

Data Type UNSIGNED32
Access RW

PDO Mapping Yes

Value Range 1 ~ UNSIGNED32
Default Value 200

Comment

For Profile position mode 6060, =1 &
Profile velocity mode 6060, = 3

Unit: millisecond (time from O rpm to
3000 rpm)

Object 6085h: Quick stop deceleration

6-22

INDEX 6085h

Name Quick stop acceleration
Object Code VAR

Data Type UNSIGNED32

Access RW

PDO Mapping Yes

Value Range UNSIGNED32

Default Value 0

Comment Unit: millisecond

(time from O rpm to 3000 rpm)
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Object 6086n: Motion profile type

INDEX 6086n

Name Motion profile type
Object Code VAR

Data Type INTEGER16
Access RW

PDO Mapping Yes

Value Range INTEGER16
Default Value 0

Object 6087h: Torque slope

INDEX 6087h

Name Torque slope

Object Code VAR

Data Type UNSIGNED32

Access RW

PDO Mapping Yes

Value Range UNSIGNED32

Default Value 0

Comment Unit: millisecond (time from 0 to 100%
rated torque)

Object 6093h: Position factor

INDEX 6093h

Name Position factor

Object Code ARRAY

Data Type UNSIGNED32

Access RW

PDO Mapping Yes

Comment Position factor =
Numerator / Feed_constant

Sub-Index 0

Description Number of entries

Data Type UNSIGNEDS8

Access RO

PDO Mapping No
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Value Range

Default Value

Sub-Index 1

Description Numerator
Data Type UNSIGNED32
Access RW

PDO Mapping Yes

Default Value 1

Comment Same as P1-44
Sub-Index 2

Description Feed_constant
Data Type UNSIGNED32
Access RW

PDO Mapping Yes

Default Value 1

Comment

Same as P1-45

Object 6098n: Homing method

INDEX 6098y

Name Homing method
Object Code VAR

Data Type INTEGERS
Access RW

PDO Mapping Yes

Value Range 0~35

Default Value 0

I=

Index Pulse —l—l—
Negtive Limit Switch —\_

Method 1: homing on negative limit switch and index pulse
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[

I”
Index Pulse —I—I—
Positive Limit Switch _,_'_

Method 2: homing on positive limit switch and index pulse

{

>
O,

o

Index Pulse —I—I—
Home Switch _._I—

Methods 3 and 4: homing on positive home switch and index pulse

It

{

Index Pulse —l—l
Home Switch 1

Ong
—O—

Methods 5 and 6: homing on negative home switch and index pulse
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Dl : . . : . . l|]
00T oo
o

I~

N
N~

: e
I I // I I
Index Pulse 1 : 7/ : :
. Y :
Home Switch | : I/l . | .
Positive Limit Switch /III : : [

[ — ll
«o%

c

>o SO—

| I // I l
Index Pulse - : 7/ " "
. /L . .
Home Switch I I/ |
Negative Limit Switch ~_ | . : /II/ :

Methods 7 to 14: homing on home switch and index pulse

Methods 15 and 16: reserved (no picture)

—@-
—® |

Home Switch —,_

Methods 17 to 30: Homing without an index pulse

Note: Methods 19 and 20 are the same. So are Methods 21 and 22, Methods 23 and 24,
Methods 25 and 26, Methods 27 and 28, and Methods 29 and 30.

Methods 31 and 32: reserved (no picture)
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Index Pulse

{

Methods 33 to 34: homing on index pulse

Method 35: homing on current position (no picture)

Object 6099h: Homing speed

INDEX 6099y

Name Homing speed
Object Code ARRAY

Data Type UNSIGNED32
Access RW

PDO Mapping Yes

Sub-Index 0

Description Number of entries
Data Type UNSIGNEDS8
Access RO

PDO Mapping Yes

Value Range 2

Default Value 2

Sub-Index 1

Description Speed during search for switch
Data Type UNSIGNED32
Access RW

PDO Mapping Yes

Value Range 1~ 2000 rpm
Default Value 100

Comment Unit: 0.1 rpm
Sub-Index 2

Description Speed during search for zero
Data Type UNSIGNED32
Access RW
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PDO Mapping Yes

Value Range 1~ 500 rpm
Default Value 20
Comment Unit: 0.1 rpm

Object 609An: Homing acceleration

6-28

INDEX 609An

Name Homing acceleration
Object Code VAR

Data Type UNSIGNED32
Access RwW

PDO Mapping Yes

Value Range UNSIGNED32
Default Value 100

Comment

Unit: millisecond (time of acc from O rpm to

3000 rpm)
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Object 60BOn: Position offset

INDEX 60BO0n

Name Position offset
Object Code VAR

Data Type INTEGER32
Access RW

PDO Mapping Yes

Value Range INTEGER32
Default Value 0

Comment Unit: PUU

Object 60B1h: Velocity offset

INDEX 60B1n

Name Velocity offset
Object Code VAR

Data Type INTEGER32
Access RW

PDO Mapping Yes

Value Range INTEGER32
Default Value 0

Comment Unit: 0.1 rpm

Object 60B2n: Torque offset

INDEX 60B2n

Name Torque offset
Object Code VAR

Data Type INTEGER16
Access RW

PDO Mapping Yes

Value Range 3000 ~ -3000
Default Value 0

Comment

Unit: one rated torque in a thousand
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Object 60B8n: Touch probe function

INDEX 60B8h

Name Touch probe function
Object Code VAR

Data Type UNSIGNED16
Access RW

PDO Mapping Yes

Value Range UNSIGNED16
Default Value 0

Comment 0

Object 60B9n: Touch probe status

INDEX 60B9,

Name Touch probe status
Object Code VAR

Data Type UNSIGNED16
Access RO

PDO Mapping Yes

Value Range UNSIGNED16
Default Value 0

Comment 0

Object 60BAn: Touch probe posl pos value

6-30

INDEX 60BAn

Name Touch probe posl pos value
Object Code VAR

Data Type INTEGER32

Access RO

PDO Mapping Yes

Value Range INTEGER32

Default Value 0

Comment Unit: PUU
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Object 60BBnh: Touch probe posl neg value

INDEX 60BB:

Name Touch probe posl neg value
Object Code VAR

Data Type INTEGER32

Access RO

PDO Mapping Yes

Value Range INTEGER32

Default Value 0

Comment Unit: PUU

Object 60BCh: Touch probe pos2 pos value

INDEX 60BCh

Name Touch probe pos2 pos value
Object Code VAR

Data Type INTEGER32

Access RO

PDO Mapping Yes

Value Range INTEGER32

Default Value 0

Comment Unit: PUU

Object 60BDn: Touch probe pos2 neg value

INDEX 60BDy,

Name Touch probe pos2 neg value
Object Code VAR

Data Type INTEGER32

Access RO

PDO Mapping Yes

Value Range INTEGER32

Default Value 0

Comment Unit: PUU
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Object 60COn: Interpolation sub mode select

INDEX 60COn

Name Interpolation sub mode select
Object Code VAR

Data Type INTEGER16

Access RW

PDO Mapping Yes

Value Range INTEGER16

Default Value 0

Comment

0: manufacturer specific

(Linear interpolation -- no _need the Pos
Difference [OD-60C1sub2])

-1: manufacturer specific

(Delta definition -- need pos difference
[OD-60C1sub2])

Object 60C1h: Interpolation data record

6-32

INDEX 60C1,

Name Interpolation data record

Object Code ARRAY

Data Type INTEGER32

Access RW

PDO Mapping Yes

Comment Set this record by PDO every T msec
before SYNC message where T is specified
by 60C2h: 015

Sub-Index 0

Description Number of entries

Data Type UNSIGNEDS8

Access RO

PDO Mapping No

Value Range

Default Value

Sub-Index 1

Description Pos Cmd

Data Type INTEGER32

Access RW
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PDO Mapping Yes
Value Range INTEGER32
Default Value 0
Comment Unit: 32-bit CMD_PUU
Sub-Index 2
Description Velocity — Pos_Cmd difference
Data Type INTEGER16
Access RW
PDO Mapping Yes
Value Range INTEGER16
Default Value 0

Comment

aXi = (Xir1 — Xia)/2
(It is also the same as velocity.)
Unit: PUU

Object 60C2n: Interpolation time period

INDEX 60C2;

Name Interpolation time period

Object Code RECORD

Data Type UNSIGNEDS8

Access RW

PDO Mapping Yes

Comment The unit of the interpolation time unit is
given in 10interpolation time index seconds

Sub-Index 0

Description Number of entries

Data Type UNSIGNEDS8

Access RO

PDO Mapping No

Value Range

Default Value

Sub-Index 1

Description Interpolation time units

Data Type UNSIGNEDS8

Access RW

PDO Mapping Yes

6-33



Chapter 6 Object Dictionary Entries

ASDA A2-E

Value Range UNSIGNEDS

Default Value 1

Sub-Index 2

Description Interpolation time index
Data Type INTEGERS

Access RW

PDO Mapping Yes

Value Range -128 ~ 63

Default Value -3

Object 60C5n: Max acceleration

INDEX 60C5n

Name Max acceleration

Object Code VAR

Data Type UNSIGNED32

Access RW

PDO Mapping Yes

Value Range 1 ~ 65500

Default Value 200

Comment Unit: millisecond (min. time from 0 rpm to
3000 rpm)

Object 60C6n: Max deceleration

INDEX 60C6n

Name Max deceleration
Object Code VAR

Data Type UNSIGNED32
Access RW

PDO Mapping Yes

Value Range 1~ 65500
Default Value 200

Comment

6-34
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to 0 rpm)
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Object 60F2n: Positioning option code

INDEX 60F2;

Name Positioning option code
Object Code VAR

Data Type UNSIGNED16

Access RW

PDO Mapping Yes

Value Range UNSIGNED16

Default Value 0

Object 60F4nh: Following error actual value

INDEX 60F4

Name Following error actual value
Object Code VAR

Data Type INTEGER32

Access RO

PDO Mapping Yes

Value Range INTEGER32

Comment Unit: PUU

Object 60FCh: Position demand value*

INDEX 60FCh

Name Position demand value*
Object Code VAR

Data Type INTEGER32

Access RO

PDO Mapping Yes

Value Range INTEGER32

Comment Unit: increment
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Object 60FDn: Digital inputs

INDEX 60FDn

Name Digital inputs
Object Code VAR

Data Type UNSIGNED32
Access RO

PDO Mapping Yes

Value Range UNSIGNED32
Default Value 0

Object function:

Bit

Bit

6-36

311 30| 29| 28| 27| 26| 25|24 | 23| 22|21| 20| 19| 18| 17| 16
1514 13| 12|11 10| 9 8 7 6 5 4 3 2 1 0
Bit Function Description
: Negative limit
Sl switch i
Bt 1 P05|t|ye limit )
switch
Bit 2 Home switch -
Bit 3-15 - -
. Manufacturer- Set P3-18 U = 1 or 2 and this bit is mapped to
Bit 16 o
specific area DI 1.
. Manufacturer- Set P3-18 U = 1 or 2 and this bit is mapped to
Bit 17 o
specific area DI 2.
. Manufacturer- Set P3-18 U = 1 or 2 and this bit is mapped to
Bit 18 o
specific area DI 3.
. Manufacturer- Set P3-18 U = 1 or 2 and this bit is mapped to
Bit 19 o
specific area Dl 4.
. Manufacturer- Set P3-18 U = 1 or 2 and this bit is mapped to
Bit 20 o
specific area DI 5.
. Manufacturer- Set P3-18 U = 1 or 2 and this bit is mapped to
Bit 21 o
specific area DI 6.
. Manufacturer- Set P3-18 U= 1 or 2 and this bit is mapped to
Bit 22 o
specific area DI 7.
Bit 23 Manufacturer- Reserved.
specific area
: Manufacturer- Set P3-18 U = 1 or 2 and this bit is mapped to
Bit 24 o
specific area EDI 9.
: Manufacturer- Set P3-18 U = 1 or 2 and this bit mapped to
Bit 25 o
specific area EDI 10.
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Bit Function Description
. Manufacturer- Set P3-18 U = 1 or 2 and this it is mapped to
Bit 26 o
specific area EDI 11.
: Manufacturer- Set P3-18 U = 1 or 2 and this bit is mapped to
Bit 27 o
specific area EDI 12.
. Manufacturer- Set P3-18 U = 1 or 2 and this bit is mapped to
Bit 28 o
specific area EDI 13.
. Manufacturer- Set P3-18 U = 1 or 2 and this bit is mapped to
Bit 29 o
specific area EDI 14.
Bit 30 Manufacturer- Reserved.
specific area
. Manufacturer- Set P3-18 U = 2 and this bit is mapped to the
Bit 31 o
specific area Z pulse of encoder.

Object 60FFn: Target velocity

INDEX 60FFn

Name Target velocity
Object Code VAR

Data Type INTEGER32
Access RW

PDO Mapping Yes

Value Range INTEGER32
Comment Unit: 0.1 rpm

Object 6502n: Supported drive modes

INDEX 6502y

Name Supported drive modes

Object Code VAR

Data Type UNSIGNED32

Access Ro

PDO Mapping Yes

Value Range UNSIGNED32

Default Value 3EDs
31 16 | 15 7 | 6 5 4 3 2 1 0

| Manufacturer specific | reserved | ip | hm | reserved| M | vl | pp |

MSB LSB
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Object 2xxxn: Manufacturer parameter

INDEX 2XXXh

Name Manufacturer parameter
Object Code VAR

Data Type INTEGER16 / INTEGER32
Access RW

PDO Mapping Yes

Value Range NTEGER16 / INTEGERS32
Default Value N/A

Object 2xxx is defined to parameter.

If you desire to use CANopen protocol for accessing parameter values, the conversion
between parameter number and index is as follows:

Pa-bc <==> 2aBCy

|
|
|
|
|
: ‘BC’ is hexadecimal format of ‘bc¢’

You can read the Index first for knowing the Length of Parameter and then change the
data by SDO or PDO.

Example 1: Object 2309n: EtherCAT Synchronization Setting [P3-09]

INDEX 2309k

Name EtherCAT Synchronization Setting
Object Code VAR

Data Type INTEGER16

Access RW

PDO Mapping Yes

Value Range INTEGER16

Default Value 15124
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Example 2: Object 212Ch: Electronic Gear [P1-44)

INDEX 212Ch

Name Electronic Gear
Object Code VAR

Data Type INTEGER32
Access RW

PDO Mapping Yes

Value Range INTEGER32
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Chapter 7 Safety Function
(Safe Torque Off, STO)

7.1 Description of Terminal Block

|

CN-STO Connector (male)

Pin No. 'I'Se;mglgl Function and Description
*1 COM+ VDD (24V) power is identical to Pin 5 of CN1
2 STO_A STO input pin A+
3 ISTO_A STO input pin A-
4 STO_B STO input pin B+
5 /STO_B STO input pin B-
6 FDBK_A BJT maxisn;rl?ma:zr;dOoutjfpuutt:pg]OA\’/Dc, 05A
7 FDBK_B BJT maxiSnIL(J)maerr[?dOgjljfpuljt?g]OB\’/Dc, 05A
8 COM- VDD (24V) power ground

> *1: do not apply to dual power or it may damage the servo drive.

WARNING
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STO with safety relay:

i e e—

24V DC 2 I
%{:Lﬁ”*?qﬁi
Safety Relay JZ
STO B

%
IO
>

L~

Disable STO:
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7.1.1 Functional Safety Standard and Certificates
Refer to Chapter 9.
7.2 STO Safety Function
Fault Rate of Safety Function

Item Definition Standard Features

Channel 1: 80.08%
SFF Safe Failure Fraction IEC61508
Channel 2: 68.91%
HFT (Type A Hardware Fault Tolerance IEC61508 1
subsystem)
_ IEC61508 SIL 2
SIL Safety Integrity Level
IEC62061 SILCL 2
PEH A\_/erage frequency of dangerous IEC61508 9 56x1010
failure [h-1]
PFD.. Probability of Dangerous Failure IEC61508 4.18x10°
on Demand
Category Category 1SO13849-1 | Category 3
PL Performance Level 1ISO13849-1 | d
MTTFq Mean time to dangerous failure 1ISO13849-1 | High
DC Diagnostic Coverage 1ISO13849-1 | Low

How does Safety Function Work?

The STO function is controlled by the motor current from two individual circuits, which can
cut off the power supply when needed, after which the motor is free from torque force.
See Table 1 for the actions description.

Table 1: ON = 24V OFF =0V
Signal Channel Status of Opto-Isolator
STO_A
| ~7ST0 A ON ON OFF OFF
STO signal STO I;
~/STO.B ON OFF ON OFF
STO_B lost STO_Alost
Servo drive output status Ready (AL502) (AL501) (?’I? lﬁogf%
(Torque off) (Torque off) q
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(1) Status description of STO alarms:
See the figure below. When the motor runs properly (Servo On), if STO_A and STO_B
signals (which are also called safety signals) are lost for 10 ms at the same time, AL500
occurs. Then, the servo drive will be in Servo Off status.

10 ms

STO_A |
H I L
|
[
STO B L
H l L
Lo
| |
S_ON —
|
ON | OFF
|
| |
| |
Servo : :
status Servo on : ><! Servo off & AL500

See the figure below. When the motor runs properly (Servo On), when one of the safety
signal is lost for 1 s, AL501 or AL502 will occur. Then, the servo drive will be in Servo Off
status.

STO_A :
H I L
|
i
STO_B H ——
| |
____________ L
| |
| |
| |
Lo
S_ON ;
|
ON : OFF
| |
| |
Servo : :
status Servo on ! X Servo off & AL501
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7.3 Related Parameter Descriptions of STO Function

Through the setting of P2-93, you can determine FDBK status and if FDBK will latch when
an STO alarm occurs. Refer to the following figure for the setting of P2-93:

P2-93=XX10

J 0: Logic A
: 1: Logic B
L Logel
3: Logic D
1: FDBK no latch
2: FDBK latch

Description of STO Function:

See the table below. Four logics (Logic A, Logic B, Logic C, and Logic D) are provided to
standardize FDBK status when different STO alarms occur. You can select the
corresponding logic according to the demands. (In this table, Open means FDBK+ and
FDBK- of CN8 are open circuit. Take Logic C as the example. When AL500 occurs, FDBK+
and FDBK- of CN8 are short-circuited.)

FDBK_A & FDBK_B Status
Status of servo drive
Logic A Logic B Logic C Logic D
Parameter P2-93 XX10 @ XX20 = XX11 = XX21 | XX12 | XX22 = XX13 | XX23
. No No No No
FDBK behavior Latch Latch Latch Latch Latch Latch Latch Latch
No STO alarm Open Close Open Close
occurs
AL500 occurs Close Open Close Open
Alarm AL501 occurs Close Open Open Close
OCCUIS | AL502 occurs Close Open Open Close
AL503 occurs Close Open Open Close

Open = open circuit; Close = close circuit

If FDBK is latched, when an STO alarm occurs, status of FDBK will remain even when the
alarm has been cleared. Note that when more than one alarm occur at the same time, the
drive panel will only display AL500.

® Example of Latch:
If Logic C P2-93 = XX22 is set, the FDBK status will be close when the safety signal is
lost and ALOO5 occurs.
1. Since FDBK is selected as Latch, even when the safety signal is back to normal,
FDBK status still remains close. Use the approaches below to reset.
I. Reconnect power supply. FDBK status returns to open.
il. Do not reconnect power supply. Instead, set P2-93 = XX12 to make
FDBK status return to open. Then set P2-93 = XX22 again. This step is to
set FDBK behavior to Latch.
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2. After the FDBK status restores, alarms can be cleared by normal corrective actions.
In this case, AL500 can be cleared by DI.AlIm Reset.

® Example of No Latch:
If Logic C P2-93 = XX12 is set, the FDBK status will be close when the safety signal is
lost and ALOOS occurs.
1. Since FDBK is selected as No Latch, the safety signals return to normal and the
FDBK status automatically changes from short-circuited to normal when AL500
occurs. You do not need to set P2-93 to XX12 again.
2. After the FDBK status restores, alarms can be cleared by normal corrective
actions. In this case, AL500 can be solved by DI.AIm Reset.

Address : 02BAH

P2-93 STO |STO FDBK Control
02BCH
Interface : Panel / Software Communication Reference : |-
Default : O Control Mode : ALL
Unit : |- Range : |-
Format : DEC Data Size : 16-bit
Settings :

BITO: select the logic for FDBK status.
BIT1: determine if FDBK should be latched.

7.4 Related Alarm Descriptions of STO Function

: . Corrective | Corresponding  Servo
Display Alarm Name Checking Method Actions DO Status
Safety function (STO) is DIZARS.T or
L write O into
STO function is manually enabled. Servo
AL500 enabled  Please check the PO-01 or ALM Off
0x6040.Fault
causes.
Reset
STO_Aloss -
. Make sure the wiring of . Servo
AL501 (S|'gnal loss or STO Ais correct. Power cycling ALM Off
signal error) -
STO_B loss -
. Make sure the wiring of . Servo
AL502 (s[gnal loss or STO B is correct. Power cycling ALM Off
signal error) -
Internal circuit of STO_A L
5 |STO circuit
~/STO_Aand STO B ~ Servo
AL503 STO_error / STO_B is diagnosed as error. Contact ALM Off

error.

the distributors.
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Causes and Corrective Actions:
AL500: STO Function is enabled

Causes Checking Method Corrective Actions

Safety function (STO) is |Safety function (STO) is enabled.
enabled Please check the causes.

DI.ARST or write 0 into P0O-01 or
0x6040.Fault Reset.

AL502: STO_A loss (signal loss or signal error)

Causes

Checking Method

Corrective Actions

STO_Aloses enable
signal or STO_A signal
does not synchronize
with STO_B signal for
more than 1 second.

Make sure the wiring of STO_Ais
correct.

Power cycling.

AL502: STO_B loss (signal loss or signal error)

Causes Checking Method

Corrective Actions

STO_B loses enable
signal or STO_A signal
does not synchronize
with STO_B signal for
more than 1 second.

Make sure the wiring of STO_B is
correct.

Power cycling.

AL503: STO_error

Causes Checking Method

Corrective Actions

Check if the wiring between STO_A

STO self-diagnostic error and STO_B is correct.

STO circuit error. Contact the
distributors.
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Chapter 8 Parameters

The basic parameters for A2-E are the same as those for the general A2 models, so refer
to ASDA-A2 User Manual for more details. The following introduces EtherCAT-related
parameters only.

A : 0324H
P3-18 ECATO |EtherCAT Special Function Switch slelizes (U

0325H
Interface: Panel / Software | Communication Reference:|-
Default: 0x00002000 Control Mode:|EtherCAT
Unit: - Range: 0x00000000~00112101
Format: HEX Data Size:|32-bit
Settings:
curm [
=-l N _ IEl i
DCBA UzyX
A Source for EtherCAT Station Alias X Select the unit for speed command
Register 0x0012 and speed feedback
Calculating methods for OD 60F4n
B Y Reserved

position error

Set the checking method for

C Reserved Z L . X
communication disconnection
Set the manufacturer-specific area
D Reserved v for OD 60FDn mapping
High bit L Low bit

m  X:in Profile Velocity mode or CSV mode, select the unit for speed command (OD 60FF)
and speed feedback (OD 606C).

0: 0.1 rpm
1: pulse/sec
B Y:reserved.

B Z: set the checking method for communication disconnection (AL185).
0: check for the disconnection after the EtherCAT communication is in OP status.
1: check for the disconnection after the EtherCAT communication is in INIT status.

m  U: set the manufacturer-specific area for OD 60FD» mapping (see detailed information in
Chapter 6)
0: disabled. The manufacturer-specific area is not in use.
1: map DI/EDI status to the manufacturer-specific area of OD 60FD,.
2: map the Z pulse of the encoder and DI/EDI status to the manufacturer-specific area of
OD 60FDs.

B A: set the source for the content of EtherCAT Station Alias Register 0x0012 after applying
power to the drive.

0: determined by the value in EtherCAT EEPROM address field (ADR 0x0004) set through
the controller interface.
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1: determined by the address set in P3-00.
m  B: calculating method for OD 60F4 position deviation
0: calculated by the motion controller.
1: directly calculated by the motor (pos_err), and then converted with the E-gear ratio.

Address: 0326H

P3-19 CSTSA Statusword Status Display Setting 0327H

Interface: Panel / Software |Communication Reference:

Default: 0x0021 Control mode:|CANopen/EtherCAT

Unit: - Range:/0x0000~0x1121

Format: HEX Data size: 16-bit

Settings:

1Jm
R

uzyH=X

OD 6041 Bit 4 status

OD 6041 Bit 10 status
OD 6041 Bit 14 status
OD 6041 Bit 15 status

C N |<|X

m  X: OD 6041, Bit 4 status (applicable to EtherCAT only)
: the bit is On
. RST output status

: OD 6041, Bit 10 status (applicable to EtherCAT only)
:in CSP mode, OD 6041, Bit 10 is invalid.
: in CSP mode, OD 60414 Bit 10 is in Target Reach status.

: OD 6041 Bit 14 status (applicable to CANopen/EtherCAT)
: OD 6041, Bit 14 is in positive limit status.

1: OD 6041 Bit 14 outputs the current status of the servo and controller synchronization. If
it shows On, it means they have already been synchronized (SYN_OK).

m  U: OD 6041 Bit 15 status (applicable to CANopen / EtherCAT)
0: OD 6041, Bit 15 is in negative limit status.

O N NO<L + O

1: N/A
. . Address: 032CH

pP3-22 EPTO EtherCAT PDO Timeout Setting 032DH
Interface: Panel / Software | Communication Reference:|-

Default:|OxFF04 Control mode:|EtherCAT

Unit: - Range: 0x0002~0xFF14
Format: HEX Data size: 16-bit
Settings:

When exchanging Process Data with PDOs, you can set the two sets of value below to monitor
the number of continuous packet loss and thus triggering the alarm if the number is exceeded.
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1 2m
=

uzyHX

YX | Allowable cycle times of packet loss for AL3E3
Uz | Allowable time for AL180

m  YX: allowable cycle times of packet loss for AL3E3

When in synchronous modes (IP/CSP/CSV/CST), use this parameter to set the allowable
consecutive cycle times for packet loss within the range from 0x02 to 0x14. If the cycle time
exceeds the range, AL3E3 occurs.

Example: the communication cycle time is 4 ms, and if you set this parameter to 02, it
means 2 cycle times are permissible. That is, if A2-E does not receive a PDO within 8 ms, it
triggers AL3E3.

m  UZ: allowable time for AL180 (applicable to all modes)

Calculate the consecutive milliseconds for not receiving PDOs. The allowable range is from
0x00(disabled) to OxFF(default). If the time exceeds the range, AL180 occurs.
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Chapter 9 Alarm List

9.1

Emergency Object

EtherCAT Communication Fault Messages

Byte o | 1 2 3 | 4 5 | 6 | 7
Content Emergency - Error Er_ror Panel Alarm Code N/A
Code register
Fault Messages
(If ALARM code is not showed here, refer to the ASDA-A2 User Manual)
Display Fault Name Fault Description Clearing Method

AL185

Communication
disconnected

EtherCAT link is disconnected.

6040h fault reset

AL180

CANopen RxPDO
timeout (Servo Off)

The drive does not receive any RxPDO
within three communication cycle times.

6040h fault reset

AL122

Sub-index error
occurs when
accessing CANopen
PDO object.

The specified Sub-index in the message
does not exist.

6040h fault reset

AL123

Data type (size) error
occurs when
accessing CANopen
PDO object.

The data length in the message does not
match the specified object.

6040h fault reset

AL124

Data range error
occurs when
accessing CANopen
PDO object.

The data in the message has exceeded the
data range of the specified object.

6040h fault reset

AL125

AL126

CANopen PDO
object is read-only
and write-protected.

CANopen PDO
object does not
support PDO.

The specified object in the message is read-
only and write-protected (cannot be
changed).

The specified object in the message does
not support PDO.

6040h fault reset

6040h fault reset
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CANopen PDO . L .
. ) The specified object in the message is
object is write- )
AL127 write-protected (cannot be changed) when 6040h fault reset
protected when
Servo On.
Servo On.
Error occurs when  |An error occurs when loading the default
AL128 reading .CANopen settings from.EEPROM at start-up. All 6040h fault reset
PDO object from CANopen objects return to the default
EEPROM. settings automatically.
Error occurs when
AL129 writing C.:AN(')pen An .error.occurs when writing the current 6040h fault reset
PDO object into settings into EEPROM.
EEPROM.
The data amount saved in EEPROM has
EEPROM invalid exceeded the space determined by the
invali
AL130 firmware orthe firmware version has been  6040h fault reset
address range _
upgraded, so the data of the old firmware
version saved in EEPROM cannot be used.
EEPROM checksum The data saved in EEPROM has been
AL131 damaged and all CANopen objects return to 6040h fault reset
error
the default settings automatically.
The parameter is password-protected when
AL132 Password error using CANopen communication to access 6040h fault reset
the parameter. The users must enter the
valid password to unlock the parameter.
Set P2-08 = 10 or
AL201 CANopen load/save |An error occurs while reading / writing data |P2-08 = 30, and
1010/1011 error from / to EEPROM. then 28 after
firmware upgrade.
AL3EL CANopen SYNC The synchronous commLfnlcatlon with the 6040h fault reset
failed (Servo Off) external controller has failed.
CANopen SYNC The CANopen SYNC signal is received too
AL3E2 signal error (Servo P 'gnati v 6040h fault reset
soon.
Off)
The CANopen SYNC signal is not received
within four consecutive communication
AL3E3 (FANopen SYNC cycle times. If the interference is Itoo great 6040h fault reset
time out (Servo Off) |to be removed by the hardware, increase
the communication cycle for P3-22 XY to
loosen the condition for triggering AL3ES.
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AL3E4

CANopen IP
command failed
(Servo Off)

Internal command of CANopen IP mode
cannot be sent and received.

6040h fault reset

AL3ES5

SYNC period error
(Servo Off)

SYNC period 1006h value is invalid.

6040h fault reset

AL500

Safe torque enabled
(Servo Off)

The safety function (STO) is enabled.
STO_A and STO_B change state
simultaneously.

6040h fault reset

AL501

STO_A loss (Servo
Off)

STO_Ais de-energized and STO B is
energized. STO_A signal does not
synchronize with STO_B signal for more
than 1 second. Check wiring contact or STO
safety relay.

6040h fault reset

AL502

STO_B loss (Servo
Off)

STO_A s energized and STO_B is de-
energized. STO_A signal does not
synchronize with STO_B signal for more
than 1 second. Check wiring contact or STO
safety relay.

6040h fault reset

AL503

STO_error (Servo
Off)

STO self-diagnostic error.

6040h fault reset
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9.2 Error Code Table

9-4

32bit-ErrorCode
Display Description (16bit-ErrorCode +
16bit-Additional Info)

ALOO1  Overcurrent 2310-00014
ALO02 | Overvoltage 3110-0002;
ALOO3 | Undervoltage 3120-0003y
ALOO4  Motor error 7122-0004,
ALOO5  Regeneration error 3210-0005x
ALO0O6  Overload 3230-0006n
ALOO7  Overspeed 8400-0007x
ALO08 Abnormal pulse control command 8600-0008y,
ALOO9  Excessive deviation 8611-0009;
ALO10 Reserved 0000-0010y,
ALO11  Encoder error 7305-0011y
ALO12 Adjustment error 6320-0012;
ALO13  Emergency stop activated 5441-0013;
ALO14  Reverse limit switch error 5443-0014,
ALO15  Forward limit switch error 5442-0015y
ALO16 IGBT temperature error 4210-0016x
ALO17 Memory error 5330-0017x
ALO18 | Encoder output error 7306-0018h
ALO19  Serial communication error 7510-0019y
ALO20  Serial communication time out 7520-0020n
ALO21 Reserved Reserved
AL022  Input power phase loss 3130-0022;
ALO23  Early warning for overload 3231-0023y
ALO24  Encoder initial magnetic field error 7305-0024,
ALO25  Encoder internal error 7305-0025n
ALO26  Unreliable internal data of the encoder 7305-0026n
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ALO27 | Encoder data error 7305-0027y
ALO30 | Motor protection error 7121-0030n
ALO31 U,V,W wiring error 3300-0031x
ALO40  Full-closed loop excessive deviation 8610-0040y
AL099 DSP firmware upgrade 5500-0099h
AL201  CANopen Data Initial Error 6310-0201x
AL283 | Forward software limit 5444-0283y
AL285 Reverse software limit 5445-0285y,
AL185 | EtherCAT connection error (Servo Off) 8120-0185y,
AL180 | Node guarding or Heartbeat error (Servo Off) 8130-0180y,

Sub-index error occurs when accessing CANopen
AL122 _ 8200-0122;
PDO object.
Data type (size) error occurs when accessing
AL123 . 8200-0123;
CANopen PDO object.
Data range error occurs when accessing CANopen
AL124 _ 8200-0124,
PDO object.
AL125 | CANopen PDO object is read-only and write-protected. 8200-0125y,
AL126 CANopen PDO object does not support PDO. 8200-0126y
CANopen PDO object is write-protected when Servo
AL127 8200-0127x
On.
Error occurs when reading CANopen PDO object from
AL128 8200-0128y
EEPROM.
Error occurs when writing CANopen PDO object into
AL129 8200-0129y
EEPROM.
AL130 EEPROM invalid address range. 8200-0130y
AL131 EEPROM checksum error. 8200-0131;
AL132 EEPROM zone error. 8200-0132;
AL201 | CANopen load/save 1010/1011 error 6310-0201;
AL3E1 |CANopen SYNC failed (Servo Off) 6200-03E1n
AL3E2 | CANopen SYNC signal error (Servo Off) 6200-03E2;
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AL3E3 | CANopen SYNC time out (Servo Off) 6200-03E3;
AL3E4 |CANopen IP command failed (Servo Off) 6200-03E4
AL3E5 |SYNC period error (Servo Off) 6200-03E5n
AL500 Safe torque off (Servo Off) 9000-0500y,
AL501 |STO_A lost (Servo Off) 9000-0501y
AL502 |STO_B lost (Servo Off) 9000-0502x
AL503  |STO_error (Servo Off) 9000-0503h
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9.3 SDO Error Message Abort Codes

Abort Code Description

05040001 1 Client/ server command specifier not valid or unknown

06010002, |Attempt to write a read-only object

06020000+ |Object does not exist in the object dictionary

06040041 Object cannot be mapped to PDO

The number and the length of the objects to be mapped would exceed PDO

06040042
length

06060000 |Access failed due to a hardware error (store or restore error)

06070010, Data type does not match; length of the service parameter does not match

06090011 Sub-index does not exist

06090030+ Value range of parameter exceeded (only for writing access)

080000004 General error

080000alnr Object error when reading from EEPROM

080000a2 Object error when writing to EEPROM

080000a3 |Invalid range when accessing EEPROM

080000a4 Checksum error when accessing EEPROM

080000a5h Password error when writing encryption zone

08000020+ |Data cannot be transferred or stored in the application

08000021 Data cannot be transferred or stored in the application because of the local
" control (store or restore in wrong state)

08000022+ |Object is on the fly
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