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Chapter 1 CoE Drive Overview

1.1  Communication Specification

Physical layer

100BASE-TX

Communication

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

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

Data frame length

Maximum 1484 bytes

SMO: mailbox output
SM1: mailbox input

EtherCAT i
(Fieldbus Memory

communication | Management Units)

SyncManager
y g SM2: process data output
SM3: process data input
FMMU FMMUOQ: process data output area

FMMUL: process data input area
FMMU2: mailbox status area

functions - -
Device profile

CoE: CANopen over EtherCAT

Synchronization
mode

DC synchronization (SYNCO0)
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

Supported CiA402 operation modes

Profile Position Mode (PP)

Profile Velocity Mode (PV)

Profile Torque Mode (PT)

Homing Mode (HM)

Interpolated Position Mode (IP)

Cycle Synchronous Position Mode (CSP)
Cycle Synchronous Velocity Mode (CSV)
Cycle Synchronous Torque Mode (CST)

1-1



ASDA A2-E Chapter 1 CoE Drive Overview

1.2 The Interface of Delta EtherCAT Servo Drive

@@E&?@ A 220V

.:NZ@

NZ0
| 2,
EEEEEEE o] s

Network status indicator

(L/A) (input) ~—

N =Er—iF

I
EtherCAT input port
— 1 N (CN6)
O N
o (=] B
R?;\V;I(z;ttsgﬁgjs indicator _/"Tﬁ %’ EtherCAT output port
1 (C=] (CN6)
e
LT 7
EtherCAT error indicator / % W@ N
(ERR) 5 i D

7]
IS
=

B
=

>
@
@

Figure 1.2.1 The Interface of Delta EtherCAT Servo Drive

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

1-2



Chapter 1 CoE Drive Overview

ASDA A2-E

1.3 LED Indicators

Indicator Description
status
ON
ON
OFF
ON
Blinking
OFF —J 200ms | 200ms
Single ON
Flash OFF _J 200ms 1000ms
ON
OFF
OFF

Figure 1.3.1. RJ45 LED indicator status description

®  Network status indicator (L/A)

Indicator Status Description
) Network connection is established but no
On Network is connected L
data transmission.
Network connection is
Blinking established and data is in | Data in transmission.
transmission
Off No connection Network connection is not established.

1-3
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Chapter 1 CoE Drive Overview

®m  EtherCAT connection status indicator (RUN)

Indicator Status Description
After power cycling and the initialization of
the servo drive is complete, the
Off Init (Initialization) communication has not yet started, but the
controller can access the servo drive’s
register.
. SDO, TxPDO, and RxPDO data packets
On Operational :
can be transmitted.
Blinking Pre-Operational The servo drive can use the SDO data
packets to communicate with the controller.
The servo drive can use the SDO and
Single Flash Safe-Operational TxPDO data packets to exchange data with

the controller.

® EtherCAT error indicator (ERR)

Indicator Status Description
Off No error No error has occurred.
: Servo drive malfunction. Contact the
On PDI Watchdog timeout distributor for assistance.
Parameter setting error causes the system
Blinking State change error unable to switch the state. Refer to the
following diagram.
o The synchronization between the controller
Synchronization error : .
Single Flash and the servo drive failed.

SyncManager error

The data was lost during data reception.

Init
A A ' A
(P (IP) l
Pre-Operational (S)
A ' A
(Qn (PS)l (SP)
(OP) Safe-Operational
' A
(SO)l (0S)
Operational

1-4




Chapter 1 CoE Drive Overview ASDA A2-E

1.4 Connecting Multiple Servo Drives

The connecting method of multiple servo drives varies with the controller you use. Refer to
the controller’s application manual for details. There are only one input port and one output
port for EtherCAT communication on the ASDA A2-E servo drive.

@DQE[L?@ AL 220V @@E@'@ AG 220V @&@L‘Tf’éﬂ AG 22V @&@L‘Tf’éﬂ AG 32V

J
ﬂ
)

i

Nr=RE—I
SELLTTEe

)
|

AT 1]
E35RRERE

y
i

mMZe
"oooo0
&

)
|

S=IRET—Ig

=Z0
mZ0
"‘oooo\
(ooooo

NnZe
N
0O aoo
cIERE
=25
49
O (%707 ©
(00000

€
N
1
N ————— J N
Ethear@ai~— Eherca— Etherqai~— Ethercarm~

NZ 0

S=IREIR
ELLILLE)

I
A

WHNE HN@
A A 12

GAUTION GAUTION GAUTION GAUTION

e [ nlee [ nes | N [[@@

TR BT
TEELILLIT]
LT
LT

2Z6
2rZO

Ji) ¢
T

Figure 1.4.1 Example of EtherCAT connection for multiple servo drives
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1.5 Wiring

1.5.1 Wiring for CN1 I/O Connector

For better communication with the controller, the CN1 10 connector includes 7 inputs
(parameters P2-10 to P2-16) and 4 outputs (parameters P2-18 to P2-21) for you to define
their functions. In addition, differential output signals (A+, A-, B+, B-, Z+, and Z-) for the
encoder are also provided. The pin assignments are shown as follows:

-4

i

TE] PR (OE) WE) (o0
+ + i £ ¥

el s ikl W o s BT

Ela

CN1 Connector (male
CN1 Connector (female) ( )

rear view
1 DO+ Digital 14 COM- VDD power
o output ground
2 poi- Dgta 15 NC N/A
output Digital Analog
3 Dpo2+ ~9na 16 GND input signal
Digital g
4 DO2- 17 OA A pulse
output +24V output Encoder
5 VDD Power 18 /OA /A pulse
Power output Encoder output
6 COM+ input 19 OB B pulse
(12 - 24V) L output Encoder
7 DI1- Digital input 20 /OB /B pulse
Encoder output
8 DI2- Digital input 21 Oz Z pulse
output Encoder
9 DI3- Digital input 22 |0z /Zpulse
5 output
10 DI4- Digital input 23 po4+ Digital P
output .
11 DI5- Digital input 24 po4- Dgta
a_. output
12 DI6- Digital input 25 po3+ Ddita
output .
13 DI7- Digital input 26 po3- Ddta
output

Note: NC represents “No connection”, which is for internal use only. Do not connect to NC, or it may damage
the servo drive.

1-6
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The following table details the signals listed in the previous section.
General signals:
Wiring
_ _ - Method
Signal Pin No. Description (Refer to the
A2 manual)
OA 17
/OA 18
PSS;;‘Q” OB 19  Encoder signals A, B, and Z differential (line C13/C14
oz 21
102 22
VDD is the +24V power provided by the servo
VDD 5 drive 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 used, apply
external power (+12V to +24V) to the drive. The -
COM 14 positive end of the external power should connect
to COM+ and the negative end should connect to
COM-.
GND 16 VCC voltage is based on GND.
No connection. This is for internal use only. Do
Others NC 15 not connect to NC, or it may damage the servo
drive.
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1.5.2 CN2 Connector

—_

N
N
N

OO0 s
cO OO0 =~
Ny

I

-
o
N
o
-
(]

CN2 Connector (male)

CN2 Connector (female) Rear view

] E %ﬁ
[EEE]
|[BEIED
\F@|)

EI ——

Quick Connector Military Connector
Housing: AMP (1-172161-9) 3106A-20-29S
CN2 of Servo Drive Motor Connector

, . Militar uick
Pin No. Signal Description i Q Color
connector| connector

Serial communication signal
5 T+ g A 1 Blue

input / output (+)

Serial communication signal
4 T- _ B 4 Blue & black
input / output (-)

- - Reserved - - -
- - Reserved - - -
Red /
14,16 +5V +5V power suppl S 7
P PPl Red & white
Black / Black
13,15 GND Power ground R 8 .
& white
- - Shielding L 9 -
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ASDA A2-E

1.5.3 CN5 Connector (Applicable to Full-closed Loop)

The CN5 connector is for connecting to the external linear scale or the encoder (A, B, and
Z), which forms a full-closed loop with the servo system. 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 for details.

CN5 Connector (female)

Pin No. Signal Terminal 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 Ground for the encoder GND Ground

7 Ground for the encoder GND Ground

8 Encoder power +5V +5V power
9 Z phase input Opt Z Z phase

Note:

1. CN5 only supports AB phase signals and the encoder of 5V.

2. Full-closed loop supports the encoder of highest resolution 1280000 pulse/rev, which is the pulse
number per motor revolution in 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 CN6 EtherCAT Communication Connector

CN6 Connector (female)

Im;

IN L
15

I

ouT L
T

Pin No. Signal Terminal Description

1 TX + TX + Transmit +

2 TX - TX - Transmit -

3 RX + RX + Receive +

4 - - -

5 - - -

6 RX - RX - Receive -

7 - - -

8 - - -

Note:

1. When multiple servo drives are connected, the maximum distance between each servo drive is 50 meters

(164.04

inches).

2. Use CAT5e STP shielded cable.
3. It is suggested that you use a Beckhoff EtherCAT cable (model number: ZB9020).
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1.5.5 CN7 Extension DI Connector

o
|
B
Ll
BK
.

CN7 Connector (male)

Pin No. Signal Terminal Description
1* Power input COM+ Power input
(12 - 24V)

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 dual power to Pin 1 or it may damage the servo drive.

WARNING

1-11
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1.5.6 CN-STO Connector

1-12

| Q -
EN|
oL
KN
"o

CN-STO Connector (male)

|

2!

._LJ__.._J_.__LJ_

Pin No. Signal Terminal Description

For short-circuiting the STO

1 - - only. Do not connect the
wiring for other purposes.

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 /STO_B /ISTO_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
For short-circuiting the STO

8 COM- COM- only. Do not connect the

wiring for other purposes.
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1.5.7 Trigger STO with Safety Relay

Lo<é— -
]

Trp || sty (340
Flk

- e

b

Safety relay 4| STO_B
AN\ 1

NZEY «
=
v

8T—<e COM-

%
-
IO
@
u|}—|:»—+

1.5.8 Disable STO

1L (L— ‘ >
—H

vaan
s | .
/STO_A E .

SRI7EO

64, FDBK_A
Lk {
FDBK B %

%{% Com-

maSe
T
A NI
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1.6 Dimensions

1.6.1 220V Series

100 W/200 W/400 W
% | 45(1.77) | @9\0'@ 70(2.76) | 170(6.69)

Aum  rew } ==
i
g 2= = f@
< T ] <
= = =2
1 e
= 1
s
o ~
ﬁ-@
12(0.47)‘ Jv.s(ms PETERVINAL Unit: mm (inch)
750 W /1 kW/1.5 kW
5 o
g 65(2.56) vff’@ 70(2.76) 180(7.09)
5 g em -
= -
o 1 ]
- =
& 2
I
L°H
i
1
J ] !
12.5(0.49 PETERNINAL Unit: mm (inch)

1-14

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

Weight 1.5 kg (3.3 Ibs)

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

Weight 2.0 kg (4.4 Ibs)
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2 kW /3 kW

203.0

14.5

[oE ko]
]

5| FEEE

PE
TERMINIAL

q)o;f’ 70 — 203
/ |
=0
~=[]
| =0 1
=
=L

Unit: mm (inch)

)
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 /1.5 kW

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

163

Weight 2.0 kg (4.4 Ibs)

12.5 ‘ ] Unit: mm (inch) ]

2kW /3 kW/4.5kW/5.5kW

123.5
107 8 205.5
6 “—*I F 702 | ‘
Mo e
il
Bweirs 5]
e = ik
i
] @ﬁ g
B @l & SCREW: M4x0.7
A @3 MOUNTING SCREW TORQUE:14(kgf-cm)
i of!
o = ® | =] :: O
g IS @ u go LQ
N
ol
| @ ﬁ
- @
[ of|k | = ,
Y eof Rt Weight 4.6 kg (10.1 Ibs)
® [
-~ a4 UY
‘ 107 Unit: mm (inch)
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7.5 kW
136
06‘ 119.5 8

247

[ OO M1 1)

A

= I 'k
: | =
2 [

Note: dimensions and weights of the servo drive may be updated without prior notice.

PE TERMINAL

Unit: mm (inch)

D

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

Weight 4.6 kg (10.1 Ibs)
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1.7 Regenerative Resistor

Specifications of the built-in regenerative resistor in the ASDA-A2-E 220V series:

. Specifications of the Capacity of the Min. allowable
Servo drive built-in regenerative resistor built-in regenerative :
: : ; resistance value
(kw) Resistance (P1-52) Capacity (P1-53) resistor o
(Ohm) (Watt) (Watt) (Ohm)

0.1 - - - 30

0.2 - - - 30

0.4 40 40 20 30

0.75 40 60 30 20

1.0 40 60 30 20

15 40 60 30 20

2.0 20 100 50 10

3.0 20 100 50 10

4.5 20 100 50 10

5.5 - - -

7.5 - - -

Specifications of the built-in regenerative resistor in the ASDA-A2-E 400V series:

: Speuﬂcaﬂons of the_ Min. allowable
. built-in regenerative resistor .
Servo drive (kW) : . resistance value
Resistance (P1-52) Capacity (P1-53) oh
(Ohm) (Watt) (Ol

0.4 80 40 60
0.75 80 40 60
1.0 80 40 60
1.5 80 40 40
2.0 - - 40
3.0 - - 30
4.5 - - 20
5.5 - - 20
7.5 - - 15
11 - - 15
15 - - 12
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2.1 Parameter Settings for EtherCAT Modes

1. Set parameter P1-01 to OxOCh for EtherCAT communication and CANopen as the

application layer.

2. Restart the servo drive.

P1-01e CTL

Command

Input for Control Mode and Control Address: 0102H

0103H

Interface: Panel / Software Communication

Reference:

Default: Ox0Ch

Control Mode:|ALL

Pulse (Position mode);
Unit: r/min (Speed mode);
N-m (Torque mode)

Range:|0x0000 - 0x110F

Format: Hex

Data Size:|16-bit

Settings:

—|_—> Control mode setting

Direction control
DIO value control
> N/A

B Control mode setting

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
. CANopen Mode
Multi-mode oc EtherC[Z)AT Mode
OE A A A 0D | A A
OF | A | A A

2-1
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2-2

PR: Position control mode; the command source is from the 64 sets of internal registers which
you can select with DI.POSO0 - POS5. Multiple homing methods are also available.

S: Speed control mode; the command source is from the external analog signal or the internal
register, which you can select with DI.SPDO and DI.SPD1.

T: Torgue control mode; the command source is from the external analog signal or the internal
register, which you can select with DI.TCMO and DI.TCML1.

Sz: Speed control mode; the speed command is zero or the command source is from the
internal speed registers, which you can select with DI.SPDO and DI.SPD1.

Tz: Torque control mode; the torque command is zero or the command source is from the
internal torque registers, which you can select with DI.TCMO0 and DI.TCML1.

Dual Mode: you can switch between two modes with DI signals. For example, you can use
DI.S-P to switch the dual mode of PT-S (refer to the A2 manual).

Multi-mode: you can switch between three modes with DI signals. For example, you can use
DI.S-P and DI.PT-PR to switch the multi-mode of PT-PR-S (refer to the A2 manual).

B Direction control

Direction 0 1

Positive ‘) ”}

cCw cwr

Negative ”] ‘)

Cw cCw

Note: when P1-01 = Ox0C, you need to set P3-12.Z to 1, or the direction setting in P1-01 will not be
applied.

®  DIO value control
0: when modes are switched, DIO settings (P2-10 to P2-22) remain the same.

1: when modes are switched, DIO settings (P2-10 to P2-22) are reset to the default for each
mode.
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2.2 TwinCAT Setup

You can use different software to configure the EtherCAT system. The following steps
use TwinCAT software of Beckhoff as an example. Please install the software before you
start the TwWinCAT setup.

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

2. Restart the TwinCAT.

3. Start the TwinCAT System Manager.

iy i - TwinCAT System Manager

Fil: Edit Actions View Options Help

NEwd A =R R @R Qe @ 2
SYSTEM - Configuratio
I'IC—Configuiaﬁon " General | Boot Settings

PLC - Configuration
= 12 - Configuration

B 110 Devices o TwinCaT Svstemn Manager
&8 Mappings % w211 (Build 22143
TwinCAT NC |

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

hitpdfween beckhodt. com
Eegistration:
Hame: P40573
Company: Dielta
Reg-Key: B7FE-4413-37CE-1EFC
< >
Ready Local (172.16.190.220.1.1) SERERstne
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4.

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

u Select [Options] > [Show Real Time Ethernet Compatible Devices...].

iy Femidy - TwimCAT System Manager

fign
NiZ - Confignration

M I'LC - Confignration
110 - Configuration
B 110 Devices

&8 Mappings

Add Variable Tvpe...
Dielete Variable Type...

Check PLC Peoject Changes
Open Logger Automatically
Open Lagt Umd File

Select Last Tree Element

Bou®m e E

EIERGELI R

ted to: 2012/8/3
t BECKHOFF @ 1996-2011
e beckhoff com

s Moanees
nild 22143

AT NC |

Build 2220]

Generate BAE-Fils

Auto Save to Target

Show full document path

Compatibilty Mode {not recommended. for new projects)

LU S R A R4

1071

Show Eeal Time Ethemet Compatible Devices. .

P40573
Delta.
87FE-4413-37CE-1EFC

|

Local (172.16.190.220.1.1) SEREgLGn

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

for EtherCAT communication and click Install.

Installation of TwinCAT ET-Ethermet Adapters

Etherret Adapters

—- B8 Installed and ready to use devices

A arald & = S daT=

troadcom Metlink (Th] Gigabit Ethernet
B
EE Incompatible devices
B8 Dizabled devices

Enable
Dizable

[ Show Bindings
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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 |F WA - TwinCAT System Manager

File Edit Actions ¥iew Ophons Help

NEed LIRS 2 R YRR NG B
Bl SVSTEM - Configuration Mumber | Device Type
NC - Confignrstion

PLC - Configuration

B, Append Device

5" Lmport Device

[, Paste CHlV
BB Paste with Links Al Chet 7

TwinCAT System Manager [‘5_<|

L) E HINT: Mot all types of devizes can be found amtomatically
L3

Hiig

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

I- ice 1 [EtheiCAT]  [Beckhoff_MIC [TwinCAT {ntel PCI Ethemet Adapter - Packet £ ok

|H I -Ethernet] [t T%383F |Broadcom MetLink || M) ligabit Ethernet - Hack]

Select Al
Unzelect &1

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

TwinCAT System Manager

\:_f) Scan for boxes

T

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

TIwinCAT System Manager

\:.f) EtherCAT drives found. Add drives to NC-Configuration

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

TwinCAT System Manager [0

9 .
\-'f() Activate Free Fun

E

11. TwinCAT is in Config Mode. The window on the left shows Device 3 (EtherCAT)
and Drive 1 (ASDA A2-E CoE Drive).

Jpikmi# - TwinCAT System Manager

File Edit fctions Tiew Optims Help
Dl & B ME /R BE @ % Qe &7

AR SYSTEM - Configuration
(=-HE® NC - Configuration
= [B1 NC-Task | S4F
WC-Task 1 §VE Neme [Drive 1 (ASDA-A3-E CoF Drive) |1
* ’g;l::“"k I-Image Tupe [Delta ASDA-A2-E EtherCA T(CoE) Drive |
e Axes
. s | Comment;
PLC - Configumation
= 100 - Comfignration
LT
=5 Device 3 (EtherCAT)
Device 3-Image
Device 3-Image-Info [[] Disabled
Tnputs
Outputs
InfoData.
-3} Diive 1 (ASDA-A2-E CoE Drive)

General ‘EtherCAT oc Process Dot | Startop | CoE - Online | Online =

[ e

TIIES
NC-Task 1 SAF - Device 2 (EtherCAT)
NC-Task 1 SAF - Device 2 (EtherCAT) - Info a

DD Z

Local (172.16.190.220.1.1) S

Ready

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 Femids - TwinCAT System Manager

File Edit Actions Wiew Options Help
T IR 2 LR NI R
i STITEM - Configuration 5 A
g NC - Configmation Genersl | EtherCAT | DC | Pmcess Das | Startup | CoE - Online | Online | =
= [21 NC-Task 1 S4F .
NC-Task 1 §VB State Machine
-I- NC-Task 1-Image | Lnat i| | Bootsteap
; Tables (=D | G55 ] | Current State: _1:'REOP |
Te- e
& i}:ﬁm . . . Requested State:  |PREOE |
PLC - Configuration C: ) (G
= I#3 - Configuration
= B8 110 Devices DLL Hatus
S5 Do ECAT Port
Dievice 3-Image
Dievice 3-Image-Info PortB: No Carrier / Closd
Inputs
Outpts [Ho Comer /Clowed._|
- aﬂ Dyive 1 (ABDA-A2-E CoE Drive) T
=-gE i
&8 NC-Task 1 S4F - Device 3 (EtherCAT) File Access over EtherCAT
&8 WC-Task | SAF - Device 3 (EtherCAT) - Info =
Ready Local (172.16.100.220.1.1) SEniERuEnE
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13. Double-click on [Drive 1 (ASDA A2-E CoE Drive)] and it will show:

2nd TxPDO Mapping
3rd RxPDO Mapping
WcState
InfoData

= N - Configuration
MiC-Tazk 1 4F
NiC-Tazk 1 VB
=f= NC-Task 1-Tmage
Tables
=g Aes
i izl
PLZC - Configuration
= 140 - Configuration
= B 11D Devices
=7 Device 3 (EtherCAT)
Device 3-Image
Device 3-Image-Info
Inputs
Catputs
InfoData,
C R Dirive 1 (ASDA-A2-H CaE Dirive)
il 2nd TxPDO Mapping
3nd BxPDO Mapping
g Weltate
@ InfoData
= 88 Mappings

g STHTEM - Confignration
B

O-&-8-H

BE L

&5 NC-Tagk 1 SAF - Device 3 (EtherCAT)

gg NC-Task 1 3AF - Device 3 (EtherCAT) - Info

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 ki - TwinCAT System Manager Q@]g|

File Edit Actions View Options Help

DEwd WD e HRE S Qe &P

SYSTEM - Configuration
(=188 NC - Confignaticn
= Ni_-Task 1 SAF
Task 1 §VB Warme:
== NC-Task 1-Image

E Tables -
Sm Axes ] Avto Priority Management
- Az Priority: 4 Es

PLiC - Configuration

=484 1O - Configuration | Cycle ticks 2 %] 2000 | ms

100 Devi
o BB evices [ $tart tick (modul): [0 3

Device 3-Image [ Separate input update
Device 3-Image-Info

Tnputs

Cufputs

R

Task Retain | Online

NC-Task 1 BAF

InfoData [ Wardng by exceeding

Diive 1 (ASDA-42-E CoE Drive)

Znd TwPDO Mapping
3nd B D0 Mapping
Weltats Comment:

InfoDiata

[EaRE

= &8 Mappings
&8 NC-Task | SAF - Device 3 (EtherCAT)
B8 NC-Task | $AF - Device 3 (EtherCAT) - Info

Port  [501
Options

140 at task be gin
[ Diisable

[ Create symbals

Readyr

Local (172.16.190.220.1.1) ST

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

value.
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15. Set Following Error Calculation to Extern.

u 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.

iy i - TwinCAT System Manager E‘E‘E‘

File Edit Actions View Option: Help
el &R B BeaavsHE At ® % Q8w T

SYRTEM - Confignration
= NC - Configuration

General | NC-Drive | Barameter | Time Compensation

= [21 NC-Task 1 §4F
NC-Task | 8V [ | I
== NC-Task 1-Image - Output Scaling:
i E Hbles Tnvext Motor Polssity FALSE :
= Lz Reference Velocity 22000 | s
&, dxis1_Ene at Output Ratin [0.0 1] 10 :
=l ﬂmll-Déwe Cntput Scaling Factor (Felocity) 10
C?L]:éuts +  Optional Output Scaling:
by, Axis1_Ctl - Other Seftings:
Tnputs Drive Mode STANDARTY'

e ?}.E‘]f“'s Dsift Compensation (DAC-Offest) 00 i
=1 140 - Configuration
=B 10 Devices

Following Error Caleulation Tntern' i |

Tntern’

== Device 3 (EtherCAT)

Device 3-Image

Device 3-Image-Info
Inputs
Catpute
InfoData
| Dirive 1 (4%DA-A2-E CoE Drive)

o 88 Mappings [ Download || Uplosd | [ Expend AL | [ Collaps A | [ Selectall |
B8 NC-Task | SAF - Device 3 (EtherCAT)
Be NC-Task | SAF - Device 3 (EtherCAT) - Info
Local (172.16.190.220.1.1) SEELERE

Ready

16. Switch TwinCAT to Run Mode.

[ | Press B8 to generate Mappings, press Y 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.

iy Fmif - TwinCAT System Manager E‘Elgl
Fil= Edit Actions View Options Help 1 2 3
D d #hd BHeas/sHFE RN ® e 5QE @ T
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17. Enable the axis (Servo On).

18.

u Under [NC-Configuration] in the left window, select [Axis 1] > select the

Online tab in the right window > click Set.

Sy Fmids - TwimCAT System Manager
File Edit Actions ¥iew Options Help
DEw

RN RVAE & A ]

@ 21Q oY a0 e &0 7

SYSTEM - Configuration ~ - - - - ~
=) WC - Configuration = General | Settings | Parameter | Dymamics | Crnline | Functions | Coupling | Compensation =
=) [B3 NC-Task | SAF 4 t Pasitio
Bl NC-Task 1 5¥B OISO,
B rcnaise Ny 0. 0000| ]_m—l\unnnn
Lag Distance (mindmez):  om]  Actoal Velocit Betpoint Veloci
0.0000 {0.000, 0.000) a DDZZ D DDDD
Owerride: 9] Total ! Control Cutput. %] Emor:
0.0000 % 0.007 000 %) | 0 (00|
E iﬂ Aml Drive -
. Tnputs Satus (log) Satus (phos.) Enabling
Cutputs [JReady HOT Moving  [[] Coupled Mode [ Controller [ St |
h Axig1_Ctid [] Catibrated [ Moving Fue [Jn Target Pos [] Feed Fur
Inputs [Has Toh [ Moving B [1InPos. Renge [[] Feed B
Cutputs
f.’léc C szn_ﬁgumton Comntroller Kv-Factor, [ Reference Velocity: [imnds]
- Configuration
= B8 10 Devices | ! ﬂ |2200 ‘ﬂ
= == Device 3 (EtherCAT) Target Position: [rmm] Target Velocitr: [iunds]
Device 3-Image i} a
Device 3-Image-Info | M | ‘
Inpute
IEEEEI T T
TnfoDate Fz F3 Fa Fa
in-j Dipive 1 (ASDA-AZ-E CoE Drive) i
= 68 Mappings v v
Berver (Port) Timestamp Mezage 5
o TwinCAT Swst.. 20120846 F<F 01:15:14 720 ...  Starting COM Server TeEventlogger | v

Ready

Local (172.16.100.220.1.1)

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

In the Online tab, there are jogging buttons with two different speed levels for

Set Enabling

D.Feed Fw
[ ]Feed Bw

Override [%]:

100

o)
fu
=
]
@,

All

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.

| 2l &
F1 F2 F3
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2.3 Synchronization Mode Setting

2.3.1 Synchronization Modes of the Servo Drive

ASDA A2-E supports two synchronization modes: Free Run mode and DC-Synchronous
mode. Note that the Free Run mode is defined as a synchronous mode in the EtherCAT
specification established by the EtherCAT Technology Group (ETG).

[ | Free Run Mode (Asynchronous)

The master and slave stations run asynchronously in the Free Run mode. The clock of the
slave runs independently of the clock of the master. In other words, the clocks are not
synchronized. The command and feedback transmissions between the master and slave
are based on a sequential order instead of a precise time synchronization. For example,
the master sends a PDO at the time T1, and the slave receives the PDO at the time T1 or
T2.

EtherCAT
Communication
Frame

EtherCAT EtherCAT EtherCAT
Data Frame Data Frame Data Frame

No EtherCAT frame

Application Application Application Application ASD’.O‘ A.2 =
Application

Task Task Task Task
(Free Run)

[ | 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 time 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
Communication
Frame

EtherCAT EtherCAT
Data Frame Data Frame

Application
Task

SYNO Event

Application
Task

SYNO Event

ASDA-A2-E Application
(SYNO Synchronization)
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2.3.2 Select Synchronization Modes

1. Select Drive 1 (ASDA-A2-E CoE Drive) in the left column of the TWinCAT System

Manager software.

2. Under the DC tab in the right column, select DC-Synchronous or Free Run as the
Operation Mode.

oy Fmifh - TwinCAT Syslem Manager
File Edit Actions View Options Help
0@ e

=

e v HE BN

® % 2Q0we & ?

SYSTEM - Configuration
=46 NC - Configuration
= NC-Task 1 BAF
NC-Task 1 3VB
== NC-Task 1-Tmage
E Tables
o Dxes
i Lz 1
PLLC - Confignration
= 1#2 - Configuration
(= BB T/0 Devices
=% Device 3 (EtherCAT)
Dievice 3-Tmage
Device 3-Image-Info
Inparts
Cutputs

uuuuuu

— =
al| Drive | (ASDA-AZ-E CoE Drive)
it

=R BB

=&

o'm
=

C-Task 1 BAF - Device 3 (EtherCAT)
C-Task 1 BAF - Device 3 (EtherCAT) - Info

Greneral || EtherCAT | DC

| Process Data | Startup | CoE - Online | Online

Orperation Mode:

Ready

Local (172.16.190.220.1.1) oW
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2.3.3 Distributed Clocks Setting
1. Select NC-Task 1 SAF in the left column of the TwinCAT System Manager

software.
2. Set the data exchange cycle in the Cycle ticks field under the Task tab in the right

column.
-y Fmits - IwinCAT System Manager
File Edit Actions View Options Help
M= = Ma R HE S ® @ EQ.|£||5"_D"\‘A|&W|@ %
STRTEM - Configurstion - -
= 8 BC - Conticuration Tosk  |Retsin | Online
=] C-Tagk 1 54
WC-Task | SVE Hame: NiC-Task 1 SA4F Pott: |50
== I_}ch-lzask 1-lmage Options
ables
a E Lyes [ fuuto Priority Mansagement [0 at task begin
- firdis 1 Egiggits 4 E> ;
PLC - Configuration [ Disable
o B 10~ configuration Coele ticks: 2000 | ms [ Creste symbels
(= BB 10 Devices - -
=5 Device 3 (EtherCAT) O stort tick (modulo}: [0 %
geme ;%mge - ] Semarate input nndate |
ewvice 3-limage- n]
Inputs
Dutpute . .
In?;p]:‘)lah [ Warning by exceed ing
in-_l| Dive 1 (ASDA-42-E CoE Drive)
&8 Mappings
g5 NC-Task | SAF - Device 3 (BtherCAT)
&8 NC-Task | SAF - Device 3 (EtherCAT) - Info Corment:
Local (172 16 190 2201 13

Readyr

The SYNCO cycle (unit: 1 ms) is used to define the PDO cycle time.
1 ms (PDO cycle time = 1 ms)

_ 2 ms (PDO cycle time = 2 ms)
Supported SYNCO cycle time .
upp y I 3 ms (PDO cycle time = 3 ms)
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2.4 PDO Mapping

The PDO mapping objects are allocated from OD 0x1600 to 0x1603 for RxPDOs and
OD 0x1A00 to 0x1A03 for TxPDOs in the object dictionary.

2.4.1 Default PDO Mapping Configuration

The following tables show the default PDO mapping configuration of ASDA A2-E servo
drive for data exchange. This is also defined in the XML file of the EtherCAT Slave.

B 15t group of 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" group of PDO Mapping (default)

Control Word
(0x6040)

Target Position
(0x607A)

Status Word
(0x6041)

Actual Position
(0x6064)

B 3 group of PDO Mapping

Control Word
(0x6040)

Target Velocity
(Ox60FF)

Status Word
(0x6041)

Actual Position
(0x6064)

Actual Velocity
(0x606C)

m 4™ group of PDO Mapping

Control Word
(0x6040)

Target Torque
(0x6071)

Status Word

(0x6041)

Actual Position
(0x6064)

Actual Torque

(0x6077)
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2.4.2 Set PDO Mapping

Setup procedure

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

Set [RxPDO mapping entry: ex. 0x1600:0/ TXPDO mapping entry: ex. 0x1A01:0] to
0x0 for disabling the PDO mapping entry setting.

Set [RxPDO mapping entry: ex. 0x1601:1 - 0x1601:7/ TxPDO mapping entry: ex.
0x1A01:1 - Ox1A01:7]) .

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

Set [RxPDO Assignment:0x1C12:1/ TxPDO Assignment: 0x1C13:1] to the specified

PDO assignment.

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

enabling the PDO assignment.
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2.4.3 Set PDO Mapping with TwinCAT

1. Press & or Shift and F4 to set / reset TWIinCAT 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.)

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

Byme Manager: FDO List:
SM | Size Tupe Flags Tndex Size Naumne Flags SM sU
0 128 Iib Ox1400 120 1st TPDO Mapping 0
1 128 Mhxdn 01401 60 Znd TPDO Mapping 3 0
2 6 Criputs Ox1402 100 3rd TPDO Mapping. 0
3 g Inputs 0x1403 80 4ih TxPDO Mapping 0
0x1600 120 1st RxPDO Mapping 0
0x1601 60 2nd RxPDO Mapping 2 0
Oxl602 60 3rd RxPDO Mapping 0
Ox1603 40 4th RxPDO Mapping 0
< »
PDO Assignment {0x1C12) PDO Content (0x1A00):
[CI0:1600 fgxcloded by Dx1601) Index Size Offs Name Type Diefault (he
[ 1601 0:a041.00 20 0o Status Word UINT
[C]0:1602 fexeInded by Ox1601) 0x6064.00 4.0 20 ActoalPosition DINT

[]01603 exchded by (el 601} DxG06C:_ 4.0 6.0 Velocity actual valu: DINT

Oxb077:00 20

ToooEn oL SINT
170 Tissext -

3 Delete... S
B Edit...
PDO Asigument Coed PO info from device || Mave Up ]
PDO Confisgmration —  Move Down

¥yme Unat & ]

Edit Pdo Entry X

Name:
Indes (hexl: |0 0

Sub Index: 0
[rata Tope: [none] w
Bit Lentgh: 1 ES

From Dictionany:

02000 - DRY"s Parameter PO-00 A
02001 - DRW's Parameter PO-01
042002 - DAV's Parameter PO-02
02003 - DRV's Parameter PO-03
02004 - DRY's Parameter PO-04
02005 - DRY's Parameter PO-05
02006 - DRY's Parameter PO-06
02007 - DRY's Parameter PO-07
02003 - DRY"s Parameter PO-03
0+2003 - DRW's Parameter PO-09
02004 - DAYz Parameter PO-10
02008 - DRW's Parameter PO-11
0200C - DRW's Parameter PO-12
02000 - DRV'z Parameter PO-13
0x200E - DRW's Parameter PO-14 v

Figure 2.4.3.1 ASD-A2-E CoE drive Object List

4. After changing the PDO Assignment, press % or F4 to reload 1/O devices. (Click
No in the pop-up window and stay in Config Mode.).
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Chapter 3 EtherCAT
Communication Function

ASDA A2-E supports four EtherCAT communication states:

Init (Initialization)

B Pre-Operational
B Safe-Operational
B Operational

Init
A A A
(PI) (IP)
Y
Pre-Operational (S)
A A
(on (PS) (SP)
Y
(OP) Safe-Operational
A
(SO)" (0S)

Operational

Figure 3.1 EtherCAT State machine

The EtherCAT controller (master) can have the servo drive (slave) switched between
the four states. Different actions are allowed in each state.

State Description

The servo drive successfully completes the initialization after being
Init powered on without errors occurring. The packets cannot yet be
transmitted in this stage.

Data can be exchanged with SDOs. If an alarm occurs in the servo

SEHOTETINEL drive, an emergency message is sent to notify the controller.

The servo drive can use SDO and TxPDO data packets to exchange
data with the controller.

All data exchanges including SDOs and PDOs (TxPDO and RxPDO)
are allowed.

Safe-Operational

Operational
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3.1 State Transition

The EtherCAT controller (master) issues corresponding commands to the servo (slave)
according to the state transition.

State Transition Description

® The master defines the slave address as well as the
SyncManager 0 and 1 (SMO and SM1) registers and
IP establishes the mailbox communication.

® The master issues the command to have the slave switched
to Pre-Operational state.

® The master uses the SDOs to set the PDO mapping related
parameters.

® The master defines the FMMU as well as the SyncManager 2
and 3 (SM2 and SM3) registers, and the slaves continues to
transmit the PDO (TxPDO) packets to the master.

® The master issues the command to have the slave switched
to
Safe-Operational state.

The master starts transmitting PDOs (RxPDOSs).

SO ® The distributed clock synchronization process between the
master and slave is started.

PS

The slave disables all communication functions, including
PI, SI, Ol transmission of the SDOs and PDOs.

® The slave switches to the Init state.
5P G ® The slave disables the PDO function.
’ ® The slave switches to the Pre-Operational state.
o6 ® The master stops transmitting PDOs (RxPDOs).
°

The slave switches to the Safe-Operational state.
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Q1:

Q2:

Qs:

Q4.

Why my TwinCAT cannot find EtherCAT Device from the installed NIC

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

1. Referto Section 2.2 TwWinCAT Setup and make sure the NIC is installed
properly.

2. Check if the cable is correctly connected and if the L/ALED is on.

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

boxes.

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

Why does EtherCAT State Machine shows INIT in the Current State field and
blank in the DLL Status fields when TwinCAT is in Config Mode?

Creneral | EthexCAT | DC Frocess Data | Startop || CoE - Online | Online

State Machine
[Lait ] [Bootstrap ]
| Curremnt State: INIT
[Pre-Op | [Safe-Op |
Eeguested State: INIT
[Op | [Clesr Exvox ]
DLL Btatns

Port &:
Port B:

1. Set P1-01 to OxOC (EtherCAT communication mode).

2. Check the wiring from the host to EtherCAT communication port (CN6A for
input and CN6B for output) on the servo drive. If the Link LED lights up, it

indicates that the physical connection is correct and the drive is connecting.

TwinCAT shows “following error”.
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Chapter 4 EtherCAT FAQ

Ly W% - TwimCAT System Manager

File Edit Achtons ¥View Options Help
D wHd B =B B =l S SRS S
SYRTEM - Configuration 7 ~
* NC - Configuration Generl | Settings | Parsmeter | Dymamics | Online | Fouctions | Coupling | Compensation =
= [B1 NC-Tagk 1 SAF S t Positi
[B3 NC-Task 1 8VE PO T OSIHOn: L
L T Ny 15.7896 oo
Tables Lag Distance (min‘mazc);  mm]  Actual Velocity: [mm/s] Setpomt Velocaty:  [mmds
5 S s 78041 (-7.804, 0.000) 0.0000 0.0000
- s ] Override: [%] Total!Control Quipnt %] Emcr:
PLC - Comfiguration [ 1000000 %) | 0.00/ 0,00 %) | 17744 {550y
= 110 - Configusation N
=- B 110 Devices Btatus oz} Btatns (phors.) Enabling
= 75 Device 3 (EtherCAT) [JReady NOT Moving ] Coupled Mode [¥] Controller [ Set
Device 3-Image [ Calibwated [ Moving Fue [11n Target Pos Feed Fu
Dewvice 3-Image-Info [JHas Job [ Moving Ew [[]In Pos. Range Feed Bw
Inputs
Cratputs Controller Kv-Factor: [rouenfedm] Reference Velocity [rrunds]
InfoData 1 2200
=] aﬂ Drive | (A3DA-43-E CoE Drive) | m ‘ |ﬂ
3nd THPDO Mapping Target Position [mm] Target Yelocity. [onmds]
3rd RxPDO Mapping [ M o |
Weltate
InfoData
o &% Mappings —_— —_ + +4+ ® —_—
&8 NC-Task | S4F - Device 3 (EtherCAT) F1 F2 F3 | F4 F8 Fa
&g NC-Task | SAF - Device 3 (EtherCAT) - Info =
v
Server (Port) Timestamnp Message ]
@ TCHC (500) 201206 FF 051415612 .. Axis 1 (Aoas-ID: 1, CieID: 1): The following eror 7894111 exceeds the permitted Limat (5.000000} feroor-code: #0:4550) | 0
TumCAT Swst.. 2012806 T 0521406935 .. Startng COM Server TcEventLogger |
@ TwinCAT Syst.. 2012086 T4 05:14:05 701 ... TCRTIME Server started: TCRTIME. L
< |
Ready Loeal (172.16.190.220.1.1}

Set Following Error Calculation to Extern:

1.

Select [Axis 1_Drive] in the left column.

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

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

Ly F@if - TwinCAT System Manager

File Edit Actions View Ophions Help

Ll &[4 A

=eeevsHFE Y

® % Qo @n

EYRTEM - Confignration
(= M8 N - Configuration
= NC-Task 1 34F
NC-Task 1 8YB
=t NC-Task 1-Tmage
Tables

=& Awis1 Drive
Inpute
Cfpute
Ty, Bzl Cird
Tnputs
Cuiputs
PLC - Configuration
= 182 - Confignrstion
(= B 110 Devices
=5 Device 3 (EtherCAT)
Device 3-Image
Device 3-Image-Info
Inputs
Outputs
InfoData
a |l Drive | (A8DA-42-F CoE Drive)
=68 Mappings
&8 NC-Task 1 SAF - Device 3 (EtherCAT)
& NC-Task 1 SAF - Device 3 (EtherCAT) - Info

(REaRE

Creneral | NC-Drive | Parameter | Time Compensation

Output Scaling:

Invert Motor Polaxity FALRE .

Reference Velocity 22000 1 mmfs
at Output Ratio [0.0 . 1.0] 1a .

Output Scaling Factor (Velocity) 10

+  Optional Output Sealing:

(Other Bettings

Dive Mode STANDARD" .

Diift Compensation (DAC-Offset) 0o © /s

Following Error Caloulation

-[ T ) [ Epeidl ) (ol ) [ Seal )

Eeady

Local (172.16.190.220.1.1)
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Q5. ASDA A2-E servo drive shows AL185.

A:  This alarm is triggered when the EtherCAT communication between the host and
the slave is disconnected. Check the wiring and then switch the servo drive to on

again or set OD 0x6040 to 0x86 for fault reset.

Q6: ASDA A2-E servo drive shows AL180.
A:  Working under Operational state without receiving any PDOs will trigger this

alarm.

1. Set P0-02 to 121 to monitor errors when receiving PDOs. If the value keeps
increasing, it indicates server interference on the communication cable.

2. Select the servo 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.

, %&4% - TwinCAT System Manager ([=(3]

File Edit Actions Fiew Option: Help

e GRS £ e BQ e e te” &0 %
SYRTEM - Configuration .
t NI - Configuration General | Adapter | EtherCAT | Online | CoE - Online
= NC-Tagk | BAF
NC-Task 1 VB Nao Addr  Name State CRC
+ Iggﬂzgask 1Image a1 1001 Drive 1 (ASDA-AZ-E CoE Drive)  OP 0
=y Les
) i Auis |
PLC - Configuration
= 140 - Confignration
- B8 /0 Devices
=== Device 3 (EtherCAT)
Device 3-Image
Tevice 3-Image-Info
+ Inputs
) Cifputs
3 InfoData
o) # Drive | (48DA-A2-E CoE Drive)
= &8 Mappings Aol Sate: ar e Coyelic Qusued,
&8 NC-Task 1 SAF - Device 3 (EtherCAT) -
i NC-Tesk 1 SAF - Device 3 (EthexCAT) - Info (Tt ] (Br-Op ) (Safe-Op] ([Op ] | Send Fomes I
[ ClarCRC | [ Cleav Frames | || Lot Frames 0 + 0
TxRx Enors i /0
Humber Box Name Address Tpe In Bize CutBize  E-Busi.
a1 Drive 1 (A43D4-42-E CoE ... 1001 ASDA-AZ-E CoEDr.. 60 6.0
Server (Port) Timestamp Message ~
€ TwinCAT Syst.. 201284 _EF 10:07:41 859 Starting COM Server TcEventlogger | o
Ready Local (172.16.190.220.1.1)  RETERE

3. You can adjust the value of P3-22 to set the allowable communication cycle

times before triggering AL180 when PDOs are not received.
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Q7. ASDA A2-E servo drive shows AL3E1.

A:

Q8:

4-4

When DC synchronization is enabled, 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 OD 0x6040.7 = 1 for fault reset.

ASDA A2-E servo drive shows AL3ES3.
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 value of P3-22 to set the allowable communication cycle
times before triggering AL3E3 when PDOs are not received.



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 PUU _ 1280000 x —2x00935ubz
Rev 0D-6093h Sub1

5.1.2 Operation Procedures

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

2. Set [Target position: 607An] to the target position (unit: PUU).
3. Set [Profile velocity: 6081n] to the profile velocity (unit: PUU per second).

4. Set [Profile acceleration: 6083n]) to plan acceleration slope (millisecond from

0 rpm to 3000 rpm).

5. Set [Profile deceleration: 6084h] to plan deceleration slope (millisecond from

0 rpm to 3000 rpm).

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

Servo On state and enable the motor.
7. Read [Position actual value: 6064n] to obtain feedback position of the motor.

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

set-point acknowledge, and target reached.
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5-2

5.1.3 Advanced Setting Procedures

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

Read [Position demand value: 6062n] to obtain the internal position

command. (unit: PUU)

Read [Position actual value: 6063n] to obtain the actual position value.

(unit: increments)

2. Following error

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)

Read [Following error actual value: 60F4x] to obtain the actual value of the

following error. (unit: PUU)

L accepted following error tolerance J

| | | | | | | | L,

I I I I I I I I I

position

following error following error
window window

»le
1

A
Y

following error no following error following error
> Sl

<

A
A
A

reference position

Reference position

3. Position window

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

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

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

reached. (unit: millisecond)
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| accepted position range

i — i —t—t
position
« position window e position window R
position not reached | position reached , | position not reached
target position
Position reached
5.1.4 Associated Object List
Index Name Data Type Access
6040n Controlword UNSIGNED16 RW
6041, Statusword UNSIGNED16 RO
6060n Modes of operation INTEGERS RwW
6061n Modes of operation display INTEGERS RO
60625 Position demand value [PUU] INTEGER32 RO
6063y Position actual value [increment] INTEGER32 RO
6064+ Position actual value INTEGER32 RO
6065h Following error window UNSIGNED32 RW
6067 Position window UNSIGNED32 RW
6068y Position window time UNSIGNED16 RW
607An Target position INTEGER32 RwW
6081, Profile velocity UNSIGNED32 RwW
6083k Profile acceleration UNSIGNED32 RW
6084, Profile deceleration UNSIGNED32 RW
6093, Position factor UNSIGNED32 RW
60F4, Following error actual value INTEGER32 RO
60FCh, Position demand value INTEGER32 RO

(Refer to the Section 6.4 Details of Objects for more details)
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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 AXi, and controlword. While receiving the next SYNCO, the
drive interpolates from Xi.1 to Xi.

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: 6060nr] to interpolation position mode (0x07).

2. Set [ Interpolation sub mode select: 60COn] 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 Rx:

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

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

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 (60B1h)

Position offset (60B0n)

+ + +
Target é Position V Velocity 4 Torque
position control control control

(607An)

y y y

Torque actual value
(6077n)

< Velocity actual value
(606Ch)

< Position actual value
(6064n)

A
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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 Data Type Access
6040x Controlword UNSIGNED16 RW
6041, Statusword UNSIGNED16 RO
6060n Modes of operation INTEGERS RwW
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 RW
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: 60991 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: 6041h] to obtain the drive status.
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5.4.3 Associated Object List

Index Name Data Type Access
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: 6084+ ] 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: 6041r] 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.

B Read [Velocity demand value: 606Bn] to inquire the internal velocity

command. (unit: 0.1 rpm)

B Read [Velocity actual value: 606Cn] 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 Data Type Access
6040x Controlword UNSIGNED16 RW
6041, Statusword UNSIGNED16 RO
6060n Modes of operation INTEGERS RW
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 RwW
60FFh Target velocity INTEGER32 RwW

(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 (60B2n)

Velocity offset (60B1h)

+ +
Target é Velocity + Torque
velocity control control

(60FFn)

A A

< Torque actual value
(6077n)

< Velocity actual value
(606Cn)

< Position actual value
(6064n)

5-12



ASDA A2-E

Chapter 5 CANopen Operation Mode

5.6.3 Operation Procedures

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

2. Set [Interpolation time period: 60C2n] , 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.

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 Data Type Access
6040x Controlword UNSIGNED16 RW
6041, Statusword UNSIGNED16 RO
6060n Modes of operation INTEGERS RwW
6061n Modes of operation display INTEGERS RO
60FF Target velocity INTEGER32 RwW
60B1; Velocity offset INTEGER32 RwW
606Ch Velocity actual value INTEGER32 RO
6064, Position actual value INTEGER32 RO
60B2; Torque offset INTEGER16 RW
6077k Torque actual value INTEGER16 RO

(Refer to the Section 6.4 Details of Objects for more details)
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5.7 Profile Torque Mode

5-14

5.

7.1 Description

The Drive receives torque command and plans profile torque slope.

5.

1.

2.

5.

7.2 Operation Procedures

Set [Modes of operation: 6060nh] to profile torque mode (6060nh = 04h).

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.)

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

100% rated torque)

. 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.)

7.3 Advanced Setting Procedures

The Host could obtain more information about torque mode.

Read [Torque demand value: 6074n] to obtain the output value of the torque limit
function. (unit: one rated torque in a thousand)

Read [Torque rated current: 6075n] to obtain the rated current determined by the
motor and drive type. (unit: multiples of milliamp)

Read [Torque actual value: 6077x] to obtain the instantaneous torque in the
servo motor. (unit: one rated torque in a thousand)

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 Data Type Access
6040k Controlword UNSIGNED16 RW
6041, Statusword UNSIGNED16 RO
6060n Modes of operation INTEGERS RwW
6061h Modes of operation display INTEGERS RO
6071 Target torque INTEGER16 RW
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 RW

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

5-15



Chapter 5 CANopen Operation Mode ASDA A2-E

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 Torque
torque control
(6071n)

A

Torgue actual value
(6077n)

Velocity actual value
(606Ch)

< 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.

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

meaning the interpolation time unit is 103 second.

3. Drive PDO Rx:

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

B Use 6040n Sub-0 to set Controlword.
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5.8.4 Associated Object List

Index Name Data Type Access
6040y Controlword UNSIGNED16 RwW
6041, Statusword UNSIGNED16 RO
6060n Modes of operation INTEGERS RW
6061 Modes of operation display INTEGERS RO
60715 Target torque INTEGER16 RwW
60B2n Torque offset INTEGER16 RW
6077h 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: 6040n]) to 0x8F 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.

5.9.3 Associated Object List

Index Name Data Type Access

6040 Controlword UNSIGNED16 RW

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

5.10.2 Touch Probe Function

The current status of Touch Probe can be obtained by Object 60B8k.
Note the following:

1. When the capture source is set to the motor Z pulse, you can only use
Touch Probe 1. Regardless of the settings of OD 60B8h [Bit 4] and [Bit 5], the
command is rising-edge triggered and the data is stored in OD 60BAh.

2. When the capture source is set to the DI of CN1, the previously set function code
for the DI is changed to 0x0100 so one DI does not have two functions.

The definition of each bit is as follows.

Bit| 15|14 | 13|12 11|10| 9 | 8 7 6 51| 4 3 21 1]0

Bit Function Description
. . 0: disable Touch Probe 1.
Bit 0 Touch Probe 1 switch 'S Hen Fr
1: enable Touch Probe 1.
Bit 1 Touch Probe 1 number of O: capture one time.
capturing times 1: capture multiple times.
0: DI13 of CN7.
Bit 2 Touch Probe 1 capture source
1: motor Z-pulse.
Bit 3 Reserved -
0: N/A
Bit 4 Rising-edge trigger action of 1: start capturing when the Touch Probe 1
Touch Probe 1 signal is rising-edge triggered and store the
data in OD 60BA.
0: N/A
- Falling-edge trigger action of 1: start capturing when the Touch Probe 1
Bit 5 ] . . .
Touch Probe 1 signal is falling-edge triggered and store the
data in Object 60BB.
Bit6-7 Reserved -
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Bit Function Description
0: disable Touch Probe 2.
Bit 8 Touch Probe 2 switch
I N W 1: enable Touch Probe 2.
Bit 9 Touch Probe 2 number of 0: capture one time.
capturing times 1: capture multiple times.
Bit 10 Touch Probe 2 capture source 0: DI14 of CN7.
Bit 11 Reserved -
0: N/A
Bit 12 Rising-edge trigger action of 1: start capturing when the Touch Probe 2
Touch Probe 2 signal is rising-edge triggered and store the
data in OD 60BCh.
0: N/A
- Falling-edge trigger action of ' 1: start capturing when the Touch Probe 2
Bit 13 ] X 2 .
Touch Probe 2 signal is falling-edge triggered and store the
data in OD 60BDh.
Bit 14 - 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 follows.

Bit|15|14|13|12|11|10| 9 |8 | 7| 6| 5|4 | 3| 2|10
Bit Function Description
0: Touch Probe 1 disabled.
Bit 0 Touch Probe 1 function status
1: Touch Probe 1 enabled.
- 0: capturing is not triggered.
, Touch Probe 1 rising-edge P g gg. L
Bit 1 capture 1: the Touch Probe 1 signal is rising-edge
triggered and the data is successfully captured.
. 0: capturing is not triggered.
, Touch Probe 1 falling-edge . . .
Bit 2 capture g-edg 1: the Touch Probe 1 signal is falling-edge
triggered and the data is successfully captured.
Bit3-5 Reserved -
: 0: DI13 of CN7.
Bit 6 Touch Probe 1 capture source
1: motor Z pulse.
Touch Probe 1 signal for h . q h .
_ capturing multiple times The status is reversed once the capturing
Bit 7 . succeeds. Refer to the timing diagram in
(Available when OD 60B8;,
Y Example 3.
[Bit 1] is enabled)
Bit 8 Touch Probe 2 function status 0: Touch Probe 2 disabled.
1: Touch Probe 2 enabled.
- 0: capturing is not triggered.
Bit 9 Touch Pr(():k;f)tirrésmg—edge 1: the Touch Probe 2 signal is rising-edge
triggered and the data is successfully captured.
Touch Probe 2 falling-edae 0: capturing is not triggered
Bit 10 u capture g-edy 1: the Touch Probe 2 signal is falling-edge
triggered and the data is successfully captured.
Bit 11 - 13 Reserved -
Bit 14 Touch Probe 2 capture source | 0: DI14 of CN7.
Touch Probe 2 signal for
Bit 15 capturing multiple times The status is reversed once the capturing

(Available when OD 60B8h
[Bit 9] is enabled)

succeeds.
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Example 1: the following is the timing diagram for Touch Probe 1 function. In this example,

the data capturing action is triggered through the external DI. When OD 60B8h [Bit 1] is
set to 0 and OD 60B8h [Bit 4] & [Bit 5] are set to 1, the Touch Probe 1 signal is both
rising-edge and falling-edge triggered, and the data is captured once for each triggering.

RO,
Bit 0
Touch Probe 1 switch
_ | Q|
Bit 1 | |
Touch Probe 1 } |
opeoBS, | number of capturing times ‘
Touch Probe i !
function Rising-edge trigger aEtitoLn1 @
of Touch Probe 1
Bit5 | ®} 1@
Falling-edge trigger action i | i
of Touch Probe 1 ' ;: % '.}
Bit0 | @ i 1 @
Touch Probe 1 } | I } |
function status ' } L %
Touch Pro%iéi i i | @ }' } ‘ @ @
Tguir?g?gge rising-edge capture } 3 } | } | i } I_—l
status ] ; 4 ; } ; 4
Bit 2 b ® i ‘ b @)
Touch Probe 1 } } i } \ ; = |
falling-edge capture L ! 1 ! l !
Touch Probe 1 signal i } ®‘ @ 4 i i @ i
(DI13 of CN7) b ! !
0D 60BA, | d‘ i« i i i ©.®
ouch probe pos, Posjtign 0 ! It Position ! I Position 3
i pposvpalu; ° rt ; 3 X } '.P ton? 3 } X :
OD 60BB, I i © ! 3 ®
Touch probe posl b ‘ osition ! | I Position
pnegvpalue | 1| Positon0 ‘X | Position 2
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 60B8, Bit 1=0 1: start capturing when the Touch Probe 1 signal is
OD 60B8, Bit4 =1 rising-edge triggered.
OD 60B8, Bit5=1 1: start capturing when the Touch Probe 1 signal is
falling-edge triggered.
2) OD 60B9, Bit0=1 Touch Probe status: Touch Probe 1 function enabled.
Touch Probe 1 is rising-edge triggered by external
(3) i signal.
oA Touch Probe status: Touch Probe 1 is rising-edge
) OD 6089, Bit 1 =1 triggered and the data is successfully captured.
(4a) OD 60BA, Store the _captu_red_ (_jata in OD _GOBAh when the Touch
Probe 1 signal is rising-edge triggered.
Touch Probe 1 is falling-edge triggered by external
) i signal.
Touch Probe status: Touch Probe 1 signal is
(6) oD 60B9, Bit2=1 falling-edge triggered and the data is successfully
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Status Function Description
Store the captured data in OD 60BB, when the Touch
(62) OD 60BBx Probe 1 signal is falling-edge triggered.
7) OD 60B8, Bit4=0 Disable the rising-edge trigger action of Touch Probe 1.
oA Touch Probe status: reset the rising-edge capture
®) OD 6089 Bit 1 =0 status to non-triggered.
(8a) OD 60BAn Data at the rising-edge remains the same.
) OD 60B8- Bit 4 = 1 Start capturing when the Touch Probe 1 signal is
" - rising-edge triggered.
(20) OD 60BAn Data at the rising-edge remains the same.
(11) i Touch Probe 1 is rising-edge triggered by external
signal.
Touch Probe status: Touch Probe 1 signal is
(12) oD 6e0BY9, Bit1=1 rising-edge triggered and the data is successfully
captured.
Store the captured data in OD 60BAn when the Touch
(122) OD 60BA, Probe 1 signal is rising-edge triggered.
(13) OD 60B8, Bit0=0 Disable Touch Probe 1.
OD 60B9: Bit0=0
(24) OD 60B9, Bit1=0 Reset Touch Probe 1 status.
OD 60B9 Bit2=0
(14a) OD 60BA: ,OD 60BB, The previously captured data remain the same.

Example 2: the following is the timing diagram for the Touch Probe 1 function. In this
example, the Touch Probe function is triggered by the motor Z pulse. The data is captured
only once when the Touch Probe 1 signal is rising-edge triggered.

oD 60B8h |
Touch probe
function

OD 60B%h
Touch probe
status

Bit0
Touch Probe 1 switch

Bit1
Touch Probe 1 number

of capturing times

Bit 2
Touch Probe 1

capture source

Bit 4

Rising-edge trigger action
of Touch Probe 1

Bit 0

Touch Probe 1
function status

Bit 1
Touch Probe 1
rising-edge capture

Touch Probe 1signal
(motor Z pulse)

OD 60BAh

|
|
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
|
l
i

Touch probe posl |Positiort 0

Position 1

pos value
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Example 3: the following is the timing diagram for the Touch Probe 1 function. In this

example, the Touch Probe function is triggered by the motor Z pulse. The data is captured

multiple times when the Touch Probe 1 signal is rising-edge triggered.

Bit 0
Touch Probe 1 switch

OD 60B8h Bit 1
Touch probe Touch Probe 1 number
function of capturing times
Bit 2

Touch Probe 1
capture source

Bit0
Touch Probe 1
function status
OD 60B9h
Touch probe
status

Bit 1
Touch Probe 1
rising-edge capture

Bit7

Touch Probe 1
signal for capturing
multiple times

Touch Probe 1 signal
(motor Z pulse)

| | |

-

]
| N\

! |
! |
. i
L i
R o | . w o w -
Position/0 | Position 1 | Position 2 | Position 3 | Position 4
! .

Touch ﬁfbgop%ﬂ | Position 5
pos value ‘
5.10.4 Associated Object List
Index Name Data Type Access
60B8; Touch probe function UNSIGNED16 RW
60B9, Touch probe status UNSIGNED16 RO
60BA\ Touch probe posl pos value INTEGER32 RO
60BB;, Touch probe posl neg value INTEGER32 RO
60BCh Touch probe pos2 pos value INTEGER32 RO
60BDy, Touch probe pos2 neg value INTEGER32 RO

(Refer to Section 6.4 Details of Objects for more details.)
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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 0 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 1000x

Index Object Type Name Data Type Access

1000x VAR Device type UNSIGNED32 RO

1001, VAR Error register UNSIGNEDS RO
1600, - 03n| RECORD Receive PDO mapping UNSIGNED32 RW
1A00n - 03| 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 Type Name Data Type Access | Mappable
603Fy VAR Error Code UNSIGNED16 RO Y
6040n VAR Controlword UNSIGNED16 RW Y
60415 VAR Statusword UNSIGNED16 RO Y
605By, VAR Shutdown option code INTEGER16 RwW N
605En 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
6063 VAR E’r‘]’;ig?n”eﬁat”a' value INTEGER32 RO Y
6064, VAR Position actual value INTEGER32 RO Y
6065n VAR Following error window UNSIGNED32 RW Y
6067 VAR Position windows UNSIGNED32 RwW 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
606Ej VAR Velocity window time UNSIGNED16 RW Y
606F VAR Velocity threshold UNSIGNED16 RW Y
6071n VAR Target torque INTEGER16 RW Y
6072 VAR Max torque UNSIGNED16 RW Y
6074 VAR Torque demand value INTEGER16 RO Y
6075n VAR Motor rated current UNSIGNED32 RO Y
6076h 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
607Ch VAR Home Offset INTEGER32 RW Y
607Dn ARRAY  Software position limit INTEGER32 RW Y
607En VAR Polarity UNSIGNEDS8 RW Y
607F VAR Max profile velocity UNSIGNED32 RW Y
6080y VAR Max motor speed UNSIGNED32 RwW Y
6081 VAR Profile velocity UNSIGNED32 RW Y
6083y VAR Profile acceleration UNSIGNED32 RwW Y
6084 VAR Profile deceleration UNSIGNED32 RwW Y
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Index Object Type Name Data Type Access Mappable
6085h VAR Quick stop deceleration UNSIGNED32 RW Y
6086n VAR Motion profile type INTEGER16 RW Y
6087x VAR Torque slope UNSIGNED32 RwW Y
6093h ARRAY  Position factor UNSIGNED32 RwW Y
6098 VAR Homing method INTEGERS RW Y
6099 ARRAY  Homing speeds UNSIGNED32 RW Y
609An VAR Homing acceleration UNSIGNED32 RwW Y
60B0n VAR Position offset INTEGERS32 RwW Y
60B15 VAR Velocity offset INTEGER32 RW Y
60B2; VAR Torque offset INTEGER16 RwW Y
60B8;, VAR Touch probe function UNSIGNED16 RwW Y
60B9; VAR Touch probe status UNSIGNED16 RO Y
60BAn VAR Touch probe posl pos value INTEGER32 RO Y
60BB 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 RW Y
60C1h ARRAY |Interpolation data record UNSIGNED16 /32| RW Y
60C2h RECORD Interpolation time period SIGNEDS8 RW Y
60C5h VAR Max acceleration UNSIGNED32 RW Y
60C6h VAR Max deceleration UNSIGNED32 RW Y
60F2h VAR Positioning option code UNSIGNED16 RW Y
60F4, VAR Following error actual value INTEGER32 RO Y
60FCh VAR Position demand value INTEGER32 RO Y
60FDy, 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 RwW Y
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6.4 Details of Objects

Object 1000n: Device Type

INDEX 1000n

Name device type
Object Code VAR

Data Type UNSIGNED32
Access RO

PDO Mapping No

Value Range UNSIGNED32

Default Value

04020192;: A2 Series

Object 1001h: Error Register

6-4

INDEX 1001,

Name error register
Object Code VAR

Data Type UNSIGNEDS8
Access RO

PDO Mapping Yes

Value Range UNSIGNEDS
Default Value 0
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Object 1600n - 1604n: Receive PDO Mapping Parameter

INDEX 1600n - 1603

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 UNSIGNEDS

Access RW

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 X Appl_ication
PDO Mapping Object 1
° ° Applicati
pplication
1| bbbb yy | 08h H bbbb | yy Object 2
2 ccee 2z 20h
3 aaaa XX 10h -
cece 77 Application
Object 3
Agﬂjig;tign Application Object 3 Application Object 1
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Object 1A00n - 1A041: Transmit PDO Mapping Parameter

6-6

INDEX 1A00h - 1A03n

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

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
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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 1600n to 1603

Default Value 1601,
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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 603F

Name Error code
Object Code VAR

Data Type UNSIGNED16
Access RO

PDO Mapping Yes

Value Range UNSIGNED16
Default Value 0
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Object 6040n: Controlword

INDEX 6040n

Name Controlword

Object Code VAR

Data Type UNSIGNED16

Access RW

PDO Mapping Yes

Value Range UNSIGNED16

Default Value When P1-01 = 0x0C, default is 0x0004

ControlWord
(6040h)

v

State Machine

State machine in system context

StatusWord
(6041h)

v

Bit definition
15-9 8 7 6-4 3 2 1 0
' ick Sto '
N/A Halt | Fault reset OPeration mode  Enable Qui P | Enable | Switch
specific operation | (B-contact) = Vvoltage on
Note:
You need to set 6040h to 0x0006 > 0x0007 > O0x000F for Servo On step by step.
- Operation mode
[
PP HM IP PV PT
New set-point Homing operation start
4 W SEPO! ng operat 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
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Abbreviation:
PP  Profile Position Mode
HM  Homing Mode
IP Interpolated Position Mode
PV  Profile Velocity Mode
PT  Profile Torque Mode

Velocity
v2

LN\

Single set-point

>
—>
time

Velocity
v2 /

L/

t0 t1

Change settings immediately
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Object 6041n: Statusword

INDEX 60415
Name Statusword
Object Code VAR
Data Type UNSIGNED16
Access RO
PDO Mapping Yes
Value Range UNSIGNED16
Default Value 0
Data description
15114 (13|12 |11 |10 | 9 8 7 6 4 3 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 IP PV PT
12 aciﬁ;[)-\?v?;r;;e ;?;?rigg 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 605Bh: 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

6-12

INDEX 605Ehn

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
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Object 6060n: Modes of operation

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
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 6061h

Name Modes of operation display
Object Code VAR

Data Type INTEGERS

Access RW

PDO Mapping Yes

Value Range INTEGERS

Default Value 0
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Object 6062h: 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 actual value

INDEX 6063h

Name Position actual value
Object Code VAR

Data Type INTEGER32

Access RO

PDO Mapping Yes

Value Range INTEGER32

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
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Object 6065h: Following error window

INDEX 6065h

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

INDEX 6067

Name Position window
Object Code VAR

Data Type UNSIGNED32
Access RW

PDO Mapping Yes

Value Range UNSIGNED32
Default Value 100

Comment Unit: PUU

Object 6068h: 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
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Object 606Bh: Velocity demand value

INDEX 606Bh

Name Velocity demand value
Object Code VAR

Data Type INTEGER32

Access RO

PDO Mapping Yes

Value Range INTEGER32
Comment Unit: 0.1 rpm

Object 606Ch: 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

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
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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

INDEX 606F

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

Object 6071n: Target torque

INDEX 6071

Name Target torque
Object Code VAR

Data Type INTEGER16
Access RW

PDO Mapping Yes

Value Range -3000 to +3000
Default Value 0

Comment

Unit: one rated torque in a thousand
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Object 6072h: 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 torgue in a thousand

Object 6074n: Torque demand value

INDEX 6074

Name Torque demand value

Object Code VAR

Data Type INTEGER16

Access RO

PDO Mapping Yes

Value Range INTEGER16

Comment Unit: one rated torgue in a thousand

Object 6075h: Motor rated current
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INDEX 6075h

Name Motor rated current
Object Code VAR

Data Type UNSIGNED32
Access RO

PDO Mapping Yes

Value Range UNSIGNED32

Comment

Unit: milliamp
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Object 6076nh: 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 torgue in a thousand

Object 6077h: 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 6078h: Current actual value

INDEX 6078

Name Current actual value
Object Code VAR

Data Type INTEGER16
Access RO

PDO Mapping Yes

Value Range INTEGER16

Comment

Unit: one rated current in a thousand
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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

6-20

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 |
Home offset
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Object 607Dn: Software position limit

INDEX 607Dn

Name Software position limit
Object Code ARRAY

Data Type INTEGER32

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 Min position limit
Data Type INTEGER32

Access RW

PDO Mapping Yes

Value Range -2147483648 to +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 to +2147483647

Default Value

+2147483647

Comment

Unit: PUU
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Object 607Fn: 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
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INDEX 6081h

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 6083n: 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 6084,

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

INDEX 6085

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 6086nh: 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 6087

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)
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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 UNSIGNEDS

Access RO

PDO Mapping No

Value Range 2

Default Value 2

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
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Object 6098h: Homing method

INDEX 6098

Name Homing method
Object Code VAR

Data Type INTEGERS
Access RW

PDO Mapping Yes

Value Range 0-35

Default Value 0

J— i [
o |

Index Pulse —I—!—
Negtive Limit Switch —‘_

Method 1: homing on negative limit switch and index pulse

Il —]

Index Pulse —I—I—
Positive Limit Switch —a | =+

Method 2: homing on positive limit switch and index pulse
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It

=
—©

O~

Index Pulse —I—I—
Home Switch __I—_

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

It

O—
—O—

Index Pulse —l—l—
Home Switch 1

{

Methods 5 and 6: homing on negative home switch and index pulse

{
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J=C ; [

:@ o

Q0 I o

N
N

*@w b4

| | // i i

Index Pulse 1 : 7/ : :

/L :

Home Switch | : I/ . | .
Positive Limit Switch /I/I . . |

[ {l
«O

d o

a%

@
B

| | // l l
Index Pulse - : 7/ . 0
. /L N .
Home Switch | . // L
Negative Limit Switch | . ) /I/I

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

Methods 15 and 16: reserved (no picture)

L :
| :
—@®—
—® |

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.
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Methods 31 and 32: reserved (no picture)
[ B {

| | | |

Methods 33 to 34: homing on index pulse

Index Pulse

Method 35: homing on current position (no picture)

Object 6099h: Homing speed

INDEX 6099

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
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Sub-Index 2

Description Speed during search for zero
Data Type UNSIGNED32

Access RW

PDO Mapping Yes

Value Range 1-500 rpm

Default Value 20

Comment Unit: 0.1 rpm

Object 609An: Homing acceleration

INDEX 609A,

Name Homing acceleration

Object Code VAR

Data Type UNSIGNED32

Access RW

PDO Mapping Yes

Value Range UNSIGNED32

Default Value 100

Comment Unit: millisecond (time of acc from 0 rpm to
3000 rpm)

Object 60B0n: Position offset

INDEX 60BO0x

Name Position offset
Object Code VAR

Data Type INTEGER32
Access RW

PDO Mapping Yes

Value Range INTEGER32
Default Value 0

Comment Unit: PUU
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Object 60B1h: Velocity offset

INDEX 60B1h

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 60B2nh: Torque offset

INDEX 60B2h

Name Torque offset

Object Code VAR

Data Type INTEGER16

Access RW

PDO Mapping Yes

Value Range -3000 to +3000

Default Value 0

Comment Unit: one rated torgue in a thousand

Object 60B8h: Touch probe function

INDEX 60B8

Name Touch probe function
Object Code VAR

Data Type UNSIGNED16
Access RW

PDO Mapping Yes

Value Range UNSIGNED16
Default Value 0

Comment 0
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Object 60B9n: Touch probe status

INDEX 60B9y

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 pos1 pos value

INDEX 60BA;

Name Touch probe pos1 pos value
Object Code VAR

Data Type INTEGER32

Access RO

PDO Mapping Yes

Value Range INTEGER32

Default Value 0

Comment Unit: PUU

Object 60BBh: Touch probe pos1 neg value
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INDEX 60BBn

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
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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 60BDnh: Touch probe pos2 neg value

INDEX 60BDn

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

Object 60COn: Interpolation sub mode select

INDEX 60CO0n

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])
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Object 60C1n: Interpolation data record

6-34

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: 01n

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

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 = (Xivr = Xia1)/2
(It is also the same as velocity.)
Unit: PUU
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Object 60C2n: Interpolation time period

INDEX 60C2;

Name Interpolation time period

Object Code RECORD

Data Type UNSIGNEDS

Access RW

PDO Mapping Yes

Comment The unit of interpolation time unit is given
in 10Qinterpolation time index gaconds

Sub-Index 0

Description Number of entries

Data Type UNSIGNEDS

Access RO

PDO Mapping No

Value Range 2

Default Value 2

Sub-Index 1

Description Interpolation time units

Data Type UNSIGNEDS8

Access RW

PDO Mapping Yes

Value Range UNSIGNEDS

Default Value 1

Sub-Index 2

Description Interpolation time index

Data Type INTEGERS

Access RW

PDO Mapping Yes

Value Range -128 to +63

Default Value -3
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Object 60C5h: Max acceleration

INDEX 60C5y

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

Object 60F2nh: Positioning option code
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INDEX 60F2;

Name Positioning option code
Object Code VAR

Data Type UNSIGNED16

Access RW

PDO Mapping Yes

Value Range UNSIGNED16

Default Value 0
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Object 60F4n: 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

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 | 31 30| 29| 28| 27| 26| 25|24 | 23| 22|21| 20| 19| 18| 17| 16
Bit| 15|14 | 13| 12| 11|10 | 9 8 7 6 5 4 3 2 1 0
Bit Function Description
Bit O Negati_ve limit i

switch
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Bit Function Description

Bit 1 Poi\tlzl\i/te(:: rI]imit i
Bit 2 Home switch -

Bit 3- 15 - -
Bit 16 Set P3-18 U = 1 or 2 and this bit is mapped to DI 1.
Bit 17 Set P3-18 U = 1 or 2 and this bit is mapped to DI 2.
Bit 18 Set P3-18 U = 1 or 2 and this bit is mapped to DI 3.
Bit 19 Set P3-18 U = 1 or 2 and this bit is mapped to DI 4.
Bit 20 Set P3-18 U = 1 or 2 and this bit is mapped to DI 5.
Bit 21 Set P3-18 U = 1 or 2 and this bit is mapped to DI 6.
Bit 22 Set P3-18 U= 1 or 2 and this bit is mapped to DI 7.
Bit 23 Reserved.
Bit 24 hgggg;?ggfg Set P3-18 U = 1 or 2 and this bit is mapped to EDI 9.
Bit 25 Set P3-18 U = 1 or 2 and this bit is mapped to EDI 10.
Bit 26 Set P3-18 U = 1 or 2 and this bit is mapped to EDI 11.
Bit 27 Set P3-18 U = 1 or 2 and this bit is mapped to EDI 12.
Bit 28 Set P3-18 U = 1 or 2 and this bit is mapped to EDI 13.
Bit 29 Set P3-18 U = 1 or 2 and this bit is mapped to EDI 14.
Bit 30 Reserved.
Bit 31 Set P3-18 U = 2 and this bit is mapped to the Z pulse

of encoder.

Object 60FFnh: Target velocity
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INDEX 60FFH

Name Target velocity
Object Code VAR

Data Type INTEGER32
Access RW

PDO Mapping Yes

Value Range INTEGER32
Comment Unit: 0.1 rpm
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Object 6502h: Supported drive modes

INDEX 65025

Name Supported drive modes

Object Code VAR

Data Type UNSIGNED32

Access Ro

PDO Mapping Yes

Value Range UNSIGNED32

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

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

MSB LSB

Object 2xxxn: Manufacturer parameter

INDEX 2XXXn

Name Manufacturer parameter
Object Code VAR

Data Type INTEGER16 / INTEGER32
Access RW

PDO Mapping Yes

Value Range

NTEGER16 / INTEGER32

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:

You can read the Index first for knowing the Length of Parameter and then change the

data by SDO or PDO.
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Example 1: Object 2309n: EtherCAT Synchronization Setting [P3-09]

INDEX 2309y

Name EtherCAT Synchronization Setting
Object Code VAR

Data Type INTEGER16

Access RW

PDO Mapping Yes

Value Range INTEGER16

Default Value 1512,

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

INDEX 212Cy

Name Electronic Gear
Object Code VAR

Data Type INTEGER32
Access RW

PDO Mapping Yes

Value Range INTEGER32
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(Safe Torque Off) Function

7.1

CN-STO Connector

CN-STO Connector (male)

Pin No. Terminal Symbol Function and Description
1% ) For short-circuiting the STO only. Do not connect
the wiring for other purposes.
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-
STO al [
6 EDBK A alarm output pin A
- Relay max. output current: 1 A
STO alarm output pin B
7 FDBK_B
- Relay max. output current: 1 A
For short-circuiting the STO only. Do not connect
8 COM- -
the wiring for other purposes.

WARNING

> Caution: do not apply dual power to Pin 1 or it may damage the servo drive.
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Trigger STO with a Safety Relay:

STO

[—tﬁ_ﬁ 37‘3?0_/_\ %; | | |

Safety

ol pe: 77

= e
b
o
L
w

2
=
©
©
|||—|:b—+

Disable STO:

1L (L— » ‘
i
I I
I

7.1.1 Functional Safety Standards and Certificates
Refer to Chapter 10.
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7.2 Specifications of STO
Safety specifications
Item ‘ Definition Standard Performance
Channel 1: 80.08%
SFF Safe failure fraction IEC61508
Channel 2: 68.91%
HET (TYpe A 1o rdware fault tolerance IEC61508 1
subsystem)
_ _ IEC61508 SIL 2
SIL Safety integrity level
IEC62061 SILCL 2
PEH Probability of dangerous failure IEC61508 9,56 x 1010
per hour [h-1]
PFDay, Average probability of failure on IEC61508 4.18 x 107
demand
Category Category 1SO13849-1 | Category 3
PL Performance level ISO13849-1 | d
MTTFq Mean time to dangerous failure 1ISO13849-1 | High
DC Diagnostic coverage ISO13849-1 | Low

How does the STO Function work?

The STO function controls the motor current by two individual circuits. The two circuits cut
off the power supply to the motor when needed, making the motor free from torque force.

Refer to the following table.

Description of STO ON/OFF

Signal Status of opto-isolator
STO_A
/STO A ON OFF OFF
STO STO _B
/STO__B ON OFF ON OFF
STO_B lost STO_Alost STO Mode
Servo drive output status Ready (AL502) (AL501) (AL501)
(Torque off) (Torque off) (Torque off)

Note: ON = 24V; OFF = 0V.
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(1) Status description of STO alarms:
See the following diagram. When the motor runs normally (Servo On), but both STO_A
and STO_B signals (safety signal source) are low for 10 ms simultaneously, AL500 is
triggered and the servo drive is Off.

10 ms

STO_A |
H I L
|
| |
STO B ':
H : L
L
| |
S ON : I
|
ON | OFF
|
| |
| |
Servo : :
status Servo on : X Servo off & AL500

See the following diagram. When the motor runs normally (Servo On), but one of the safety
signal source is low for 1 second, AL501 or AL502 is triggered and the servo drive is Off.

1s

|_|

STO_A :
H I L
|
| |
STO B H —
____________ S T
| |
| |
| |
| |
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 the FDBK status and whether FDBK will
latch when an STO alarm occurs. Refer to the following figure for the setting of P2-93:

P2-93=XX 10
J | | 0: Logic A

1: Logic B
2: Logic C
3: Logic D

1: FDBK no latch
2: FDBK latch

Description of STO Function:

See the following table. 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 an
example, when AL500 occurs, FDBK+ and FDBK- of CN8 are closed circuit.

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 status Latch Latch Latch Latch Latch Latch Latch Latch
No STO alarm

OCCUS Open Close Open Close
AL500 Close Open Close Open
Alarm AL501 Close Open Open Close
oceurs AL502 Close Open Open Close
AL503 Close Open Open Close

Open = open circuit; Close = closed circuit

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

When Logic C P2-93 = XX22, the safety signal is lost and ALOO5 occurs, the FDBK
status is Close.

1.

Since FDBK is selected as Latch, even when the safety signal is back to
normal, FDBK status remains Close. Use the following approaches to reset.
i. Reconnect power supply. FDBK status returns to Open.

ii. 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 to Latch.

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:

When Logic C P2-93 = XX12, the safety signal is lost and ALOO5 occurs, the FDBK
status will be Close.

1. Since FDBK is selected as No Latch, the safety signals return to normal and
the FDBK status automatically changes from Close to Open 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 cleared by DI.AIm Reset.

Address: 02BAH
P2-93 STO STO FDBK Control
02BCH
Interface: Panel / Software Communication Reference: -
Default: 0 Control Mode: ALL
Unit: - Range:|-
Format: DEC Data Size: 16-bit
Settings:

BIT O: select the logic for FDBK status.
BIT 1: determine if FDBK is latched.
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7.4 STO Type Alarms

Display Alarm Name Error Type Servo State
AL500 STO function is enabled ALM Servo Off
AL501 STO_Aloss (signal loss or signal error) ALM Servo Off
AL502 STO_B loss (signal loss or signal error) ALM Servo Off
AL503 STO_error ALM Servo Off
Causes and Corrective Actions:
AL500: STO Function is enabled
Cause Checking Method Corrective Action

Safe torque off function
(STO) is enabled

Safe torque off function (STO) is
enabled. Check why it is enabled.

Use DI.ARST, 0x6040.Fault Reset,
or set PO-01 to O.

AL502: STO_A loss (signal loss or signal error)

Cause

Checking Method

Corrective Action

Loss of STO_A signal, or
STO Aand STO B
signals are not
synchronized for more
than 1 second.

Make sure the wiring of STO_Aiis
correct.

Cycle power on the servo drive.

AL502: STO_B loss (signal loss or signal error)

Cause

Checking Method

Corrective Action

Loss of STO_B signal, or
STO Aand STO B
signals are not
synchronized for more
than 1 second.

Make sure the wiring of STO B is
correct.

Cycle power on the servo drive.

AL503: STO_error

Cause

Checking Method

Corrective Action

STO self-diagnostic error |[Make sure the STO wiring is correct.

STO circuit error. Contact the
distributor.
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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- and STO-
related parameters only.

P3-18

ECATO EtherCAT Special Function Switch

Address: 0324H
0325H

Interface: Panel / Software

Communication

Reference:

Default: 0x00002000

Control Mode: EtherCAT

Unit: - Range:|0x00000000 - 00112101
Format: HEX Data Size: | 32-bit
Settings:
IRINIE I man
h () o l:' (]
DC BA UuzyHxX

Source for EtherCAT Station Alias

Select the unit for speed command

& Register 0x0012 A and speed feedback
B Calgglatlng methods for OD 60F4n v Reserved

position error

Select the unit for OD 607Fn / OD Set the checking method for
C Z L . X

6080n communication disconnection

Set the manufacturer-specific area

D Reserved . for OD 60FDn mapping
h High word L Low word

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

0: determined by the EtherCAT EEPROM address field (ADR 0x0004) setting, which needs
to be set through the controller interface.

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.

m  X:in Profile Velocity mode or CSV mode, select the unit for speed command (OD 60FF)
and speed feedback (OD 606Ch).
0: 0.1 rpm
1: pulse/sec

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.
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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 60FDy.

2: map the Z pulse of the encoder and DI/EDI status to the manufacturer-specific area of
OD 60FDs.

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:

hioooU Loucy
DCBA uzZvx
A Reserved X | OD 6041y Bit 4 status
B Reserved Y | OD 6041y Bit 10 status
C Reserved Z | OD 6041 Bit 14 status
D Reserved u OD 60411 Bit 15 status
h High word L Low word

m  X: OD 6041, Bit 4 status (applicable to EtherCAT only)

0: the bit is On
1. RST output status

m Y: OD 6041, Bit 10 status (applicable to EtherCAT only)

0: in CSP mode, OD 6041;, Bit 10 is invalid.
2:in CSP mode, OD 6041 Bit 10 is in Target Reach status.

m  Z: 0D 6041, Bit 14 status (applicable to CANopen / EtherCAT)

0: 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)
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Address: 032CH

P3-22 EPTO EtherCAT PDO Timeout Setting 032DH
Interface: Panel / Software Communication Reference: -
Default: OxFF04 Control mode: EtherCAT
Unit: - Range: 0x0002 - OxFF14
Format:|HEX Data size: 16-bit
Settings:

When exchanging Process Data with PDOs, you can set the following two sets of value to
monitor the number of continuous packet loss and thus triggering the alarm if the number is

exceeded.

o an
e

UuzyH«X

YX | Allowable cycle times of packet loss for AL3E3

UZ | Allowable time for AL180

B 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 AL3ES3.

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.

P4-27 AL503 diagnosis time

Address: 0436H

0437H
Default: 200 Control mode: All
Unit: ms Range: 0 - 500
Format: DEC Data size: 16-bit
Settings:

Adjusts the diagnosis time duration for the STO internal circuit to avoid misdetection and

triggering AL503.
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Chapter 9 Alarms and

Troubleshooting

9.1

Emergency Object

EtherCAT Communication Alarm List

Byte o | 1 2 3 | 4 5 | 6 | 7
Content Emergency Error Er.ror Panel Alarm Code N/A
Code register

For the alarm codes not included here, refer to the ASDA-A2 User Manual.

. . Alarm Clearing
Display Alarm Name Description Method
AL185 |Bus hardware error |EtherCAT communication is cut off. 6040h fault reset
AL180 I?us communication The.drlve does not re.cel\./e any PD.O data 6040h fault reset

timeout (Servo Off) |within three communication cycle times.
Object’s sub-index h ified sub-index in th
AL122 does not exist when e speci |§ sub-index in the message 6040h fault reset
) does not exist.
PDO is accessed
Data length error The data | thin th q )
AL123 occurs when PDO is e datatengihin the messége Oe_s MY 6040n fault reset
match the length of the specified object.
accessed
Data range error The dat ue in th ) ¢ of
AL124 occurs when PDO is © data value in , 'e mesfsage IS outo 6040h fault reset
range for the specified object.
accessed
PDO object is read- The specified object in the message is
AL125 only and write- read-only and write-protected (cannot be ~ 6040h fault reset
protected changed).
Specified object The specified object does not support PDO
AL126 does not support pect ) PP 6040h fault reset

PDO mapping

mapping.
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: o Alarm Clearing
Display Alarm Name Description Method
PDO object is write- PDO obiect i it tected
AL127 protected when ODJect IS write-protecte o 6040h fault reset
L (unchangeable) when the servo drive is on.
servo drive is on
An error occurs when loading the default
Error occurs when i ¢ EEPROM at start Al
AL128 PDO objectisread | .. oo o0 atstart-up. 6040h fault reset
CANopen objects are restored to the
from EEPROM ) )
default settings automatically.
Error occurs when A hen the PDO obiect i
AL129 PDO object is written herror occurs when the object is 6040h fault reset
written to EEPROM.
to EEPROM
The amount of data in the ROM is greater
than the allowable space specified by
Accessing address the fi it bablv b th
AL130 of EEPROM is out of " e firmware. It is probably because the 6040h fault reset
firmware has been updated, but the data
range
in the ROM was stored by the previous
firmware version.
EEPROM CRC The data saved in EEPROM has been
AL131 . damaged and all CANopen objects return ~ 6040h fault reset
calculation error _ _
to the default settings automatically.
The parameter is password-protected when
AL132 Parameter is write- using CANopen communication to access 6040h fault reset
protected the parameter. The users must enter the
valid password to unlock the parameter.
Initialization error of A i ding / writing dat After firmware
n error occurs while reading / writing data -
AL201 |object dictionary g g Epgrade, set P2 08_
from / to EEPROM. =10, or set P2-08 =
data 30 and then 28.
Communication fails h h icati ith th
AL3E1 to synchronize © synchronous commLfmca 1on W 6040h fault reset
external controller has failed.
(Servo Off)
Communication
synchronization The CAN SYNC si ¥ ved t
AL3E2 |signal is sent too © open SIgnALIS TeCeVEt oo 5n40n fault reset
soon.
soon
(Servo Off)
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: o Alarm Clearing
Display Alarm Name Description Method
The CANopen SYNC signal is not received
Communication within four consecutive communication
AL3E3 s?/nchrc.)nlzatlon cycle times. If the interference is .too great 6040h fault reset
signal timeout (Servo|to be removed by the hardware, increase
Off) the communication cycle for P3-22 XY to
loosen the condition for triggering AL3ES.
CANopen [P Internal d of CANopen IP mod
AL3E4 command failed niernal command o _ open fF mode 6040h fault reset
cannot be sent and received.
(Servo Off)
SYNC period error
AL3ES P SYNC period 1006h value is invalid. 6040h fault reset
(Servo Off)
o The safety function (STO) is enabled.
STO function is
AL500 STO_A and STO_B change state 6040h fault reset
enabled (Servo Off) |
simultaneously.
Loss of STO_A signal, or STO_A and
AL501 STO_A lost STO_B signals are not synchronized f-o.r 6040h fault reset
(Servo Off) more than 1 second. Make sure the wiring
of STO_Ais correct.
Loss of STO_B signal, or STO_A and
TO B TO_B signal hroni f
ALE02 STO_B lost STO_B signals are not synchronized .o.r 6040h fault reset
(Servo Off) more than 1 second. Make sure the wiring
of STO_B is correct.
STO self-diagnostic |An error occurs during STO self-diagnosis, Sent
. e ent your servo
AL503 |error which may be caused by an abnormality in drive back to Delta.
(Servo Off) the STO circuit.
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9.2 Alarm List

9-4

32-bit Error Code
Display Alarm Name (16-bit Error Code +
16-bit Additional Info)

ALOO1  Overcurrent 2310-0001;
AL002 |Overvoltage 3110-0002;
ALOO3  Undervoltage 3120-0003x
ALOO4  Motor error 7122-0004,
ALOO5 |Regeneration error 3210-0005h
ALO06  Overload 3230-0006n
ALOO7  Overspeed 8400-0007n
ALO08 |Abnormal pulse control command 8600-0008
ALO09  Excessive deviation 8611-0009;
ALO10 | Reserved 0000-0010n
ALO11 |Encoder error 7305-0011;
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 5330-0017h
ALO18  Encoder output error 7306-0018;,
AL019 |Serial communication error 7510-0019,
ALO20 Serial communication time out 7520-0020n
ALO21 Reserved Reserved
AL022  |Input power phase loss 3130-0022;
ALO23  Early warning for overload 3231-0023x
AL024  |Encoder initial magnetic field error 7305-0024,
ALO25 |Encoder internal error 7305-0025y
ALO26  |Unreliable internal data of the encoder 7305-0026n
ALO27  |Encoder data error 7305-0027x
ALO30 Motor protection error 7121-0030h
ALO31 U,V,W wiring error 3300-0031h
ALO40 |Full-closed loop excessive deviation 8610-0040h
AL099 |DSP firmware upgrade 5500-0099h
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32-bit Error Code
Display Alarm Name (16-bit Error Code +
16-bit Additional Info)
AL283  |Software positive limit 5444-0283:
AL285 |Software negative limit 5445-0285y
AL185 Bus hardware error (Servo Off) 8120-0185y
AL180 |Bus communication timeout (Servo Off) 8130-0180n
AL122 gcbgg;:;’:dsub—index does not exist when PDO is 8200-0122,
AL123  Data length error occurs when PDO is accessed 8200-0123;
AL124 |Data range error occurs when PDO is accessed 8200-0124,
AL125 |PDO object is read-only and write-protected 8200-0125y
AL126 | Specified object does not support PDO mapping 8200-0126n
AL127 |PDO object is write-protected when servo drive is on 8200-0127x
AL128  |Error occurs when PDO object is read from EEPROM 8200-0128;
AL129  |Error occurs when PDO object is written to EEPROM 8200-0129;
AL130 |Accessing address of EEPROM is out of range 8200-0130n
AL131 |EEPROM CRC calculation error 8200-0131;
AL132 |Parameter is write-protected 8200-0132;
AL201 |Initialization error of object dictionary data 6310-0201;
AL3E1  Communication fails to synchronize (Servo Off) 6200-03E1x
AL3E2 Communication synchronization signal is sent too 6200-03E2:
soon (Servo Off)
AL3E3 g?fr)nmunication synchronization signal timeout (Servo 6200-03E3h
AL3E4 |CANopen IP command failed (Servo Off) 6200-03E4h
AL3E5 |SYNC period error (Servo Off) 6200-03E5n
AL500 |STO function is enabled (Servo Off) 9000-0500n
AL501 |STO_A lost (Servo Off) 9000-0501x
AL502 |STO_B lost (Servo Off) 9000-0502;
AL503 |STO self-diagnostic error (Servo Off) 9000-0503x
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9.3 SDO Abort Codes

SDO Abort Code Description
050400014 Client / server command specifier not valid or unknown
06010002y Attempt to write a read-only object
06020000 Object does not exist in the object dictionary
06040041, Object cannot be mapped to PDO
06040042, I‘erllztrkllumber and the length of the objects to be mapped would exceed PDO
06060000 Access failed due to a hardware error (store or restore error)
06070010n Data type does not match; length of the service parameter does not match
060900114 Sub-index does not exist
06090030n Value range of parameter exceeded (only for writing access)
08000000x General error
080000aln Object error when reading from EEPROM
080000a2y Object error when writing to EEPROM
080000a3n Invalid range when accessing EEPROM
080000a4y, Checksum error when accessing EEPROM
080000a5n Password error when writing encryption zone
08000020x Data cannot be transferred or stored in the application
08000021, Data cannot be transferr_ed or stored in the application because of the local
control (store or restore in wrong state)
08000022y, Object is in use
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. CANopen Application Layer and Communication Profile, CiA Draft Standard 301,
Version 4.02, Date: 13 February 2002

. CANopen Device Profile Drives and Motion Control, CiA Draft Standard Proposal 402,
Version 2.0, Date: 26 July 2002
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EC Type-Examination Certificate

Functional
Safety
Type
Approved

G ®
TUVRheinland

www.tuv.com
ID 0600000000

Reg.-No.: 01/205/5429.00/15

Product tested Safety Function “Safe Torque Certificate Delta Electronics, Inc.
Off” (STO) holder 18 Xinglong Road
Taoyuan County
Taoyuan City 33068
Taiwan, R.O.C.
Type designation within the drive series VFD-C, VFD-CP, VFD-CT, VFD-CH, VFD-HH,

DPD, VFD-ED-S and ASD-A2.
Details see Annex (Version Release List)

Codes and standards IEC 61800-5-2:2007 EN ISO 13849-1:2008 + AC:2009
IEC 61800-5-1:2007 (in extracts) IEC 60204-1:2009 (in extracts)
IEC 61800-3:2012 IEC 61508 Parts 1-7:2010

IEC 62061:2012

Intended application The safety function complies with the requirements of the relevant
standards (Cat. 3/ PL d acc. to EN ISO 13849-1, SIL CL 2 acc. to IEC
62061 / IEC 61508) and can be used in applications up to PL d acc. to EN
ISO 13849-1 and SIL 2 acc. to IEC 62061 / IEC 61508.

Specific requirements The instructions of the associated Installation and Operating Manual shall
be considered.

It is confirmed, that the product under test complies with the requirements for machines defined in Annex |
of the EC Directive 2006/42/EC.

Valid until 2020-01-08
The issue of this certificate is based upon an examination, whose results are documented in

Report No. 968/FSP 1074.00/15 dated 2015-01-08. -
This certificate is valid only for products which are e”xﬁcal Miha Ihéh roduct tested. It becomes invalid at any change of

the codes and standards forming the basis of te }o’rt mtehcféd phcanon
0035 ~\ E‘

TUV Rheinland Industrie Service GmbH, Alboinstr. 56, 12103 Berlin / Germany
Tel.: +49 30 7562-1557, Fax: +49 30 7562-1370, E-Mail: industrie-service@de.tuv.com

o 0
Berlin, 2015-01-08 fified ©
Certification Body for Machinery, NB 0035 Dipl.-Ing. Eberhard Frejno
www.fs-products.com " . o
www.tuv.com TUVRheinland®™

Precisely Right.
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